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ABSTRACT

This document compiles all available data from the IERL Phased Environs-
mental Assessment Program for the period February 1978 through March 1979.
This document follows an earlier publication, EPA-600/2-78-211, Compilation
of Level 1 Environmental Assessment Data, which compiled all available chemical
data from the inception of the Environmental Assessment Program through
March 1978.

Available data from 14 environmental assessment studies are compiled in
this document in standard formats. The formatted Level 1 data are organized
within each study by the analytical technique used to generate the data.

Inorganic data as generated by spark source mass spectroscopy, atomic absorp-
tion, gas chromatography, chemiluminescence for oxides of nitrogen, anion
analysis, and aqueous analysis precede the organic data generated by gas
chromatography for C;-Cg/C; or C;-Cy7, liquid chromatographic fracticnation,
infrared spectroscopy, and low resolution mass spectroscopy. Sampling and
analytical techniques that were used that are not specified in Level 1 are
documented in the summaries and data pages.

Each Level 1 data section is followed by a Level 2 data section and/or an
additional data section. The tables and figures in the Level 2 and additjonal
data sections have been reproduced from the documents originally published by
the organization conducting the study.

Each study is introduced by a summary, which is followed by the data
generated in that study. The studies are organized by industrial type as
follows: Chemically Active Fluidized-Bed Combustion, Coal-Fired Boiler and
Q0il-Fired Boiler, Coal-Fired Power Plant, Coal Gasifier, Coke Production,
Ferroalloy Process, Internal Combustion Engine, Iron and Steel Mills, Residen-
tial Heating, Shale 0il Retorting, and Textiles.
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LC Cut #5 IR
LC Cut #6 IR
LC Cut #7 IR

TABLES (continued)

3X-P, Vapor Above Tar Storage Tank XAD-2

nary IR

..................

3X-C, Vapor Above Tar Storage Tank, XAD-2

rate IR . . . . . . ..o 000
Vapor Above Tar Storage Tank, XAD-2

Vapor.ABOQe.Tér‘Sio}aQe .........
Vapor.ABOQe.Tér.Sio;aée ..........
Vapor.Aéer ................
Vo tove Tar Storage Tank.
Vaner Rbove Tar Storage Tank. T T

Vapor Above

................

Report, 3XR-C, Vapor Above Tar Storage Tank,

Canister Rinse:

Report, 3XR-LC1,

Canister Rinse:
Report, 3XR-LC2,
Canister Rinse:
Report, 3XR-LC3,
Canister Rinse:

Report, 3XR-LC4,

Canister Rinse:

Report, 3XR-LCS,

Canister Rinse:

Report, 3XR-LC6,

Canister Rinse:

Report, 3XR-LC7,

Canister Rinse:

Concentrate IR. . . . . . . . . . .. ..
Vapor Above Tar Storage Tank,

LCCut #1 IR. . . . . . . . . .. .. ..
Vapor Above Tar
LCCut #2 IR. . . . . . . . . . ... ..
Vapor Above Tar Storage Tank,

LCCut #3 IR. . . . . . . . ... ...
Vapor Above Tar
LCCut #4 IR. . . . . . . . . .. .. ..
Vapor Above Tar
LCCut #5 IR. . . . . . . o . ...
Vapor Above Tar
LCCut #6 IR. . . . . . . . . . . .. ..
Vapor Above Tar
LCCut #7 IR. . . . . . . . . .. ...

Report, 4X-P, Tar Decanter Vapor, XAD-2 Resin:

Preliminary IR . . . . . . . . . . . . . .o ... ..
Report, 4X~R, Tar Decanter Vapor, XAD-2 Resin:

Concentrate IR . . . . . . . . . . . . . . . ...
Report, 4X-LC1l, Tar Decanter Vapor, XAD-2 Resin:

LCCut #1 IR . . . . . . . . e s
Report, 4X-LC2, Tar Decanter Vapor, XAD 2 Resin:

LCCut #2 IR . . . . . . . .o e e
Report, 4X-LC3, Tar Decanter Vapor, XAD-2 Resin:

LCCut #3 IR . . . . . . . . . .o
Report, 4X-LC4, Tar Decanter Vapor, XAD-2 Resin:

LCCut #4 IR . . . . . . . . . . .o
Report, 4X-LC5, Tar Decanter Vapor, XAD-2 Resin:

LC Cut #5 IR

.......................
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Number

8-153
8-154
8-155
8-156
8-157
8-158
8-159
8-160
8-161
8-162
8-163
8-164
8-165
8-166
8-167
8-168
8-169
8-170
8-171
8-172
8-173
8-174
8-175
8-176

IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR

TABLES (continued)

Page
Report, 4X-1C6, Tar Decanter Vapor, XAD-2 Resin:
LCCut #6 IR . . . . . . . . o . . .. e e e e e e e 8-147
Report, 4X-7, Tar Decanter Vapor, XAD-2 Resin:
LC Cut #7 IR . . . . . « .« v v v v v vt e e e e 8-148"
Report, 4XR-P, Tar Decanter Vapor, Canister Rinse: .
Preliminary IR . . . . . . . . . . o o o o o oo oL 8-149
Report, 4XR-C, Tar Decanter Vapor, Canister Rinse:
Concentrate IR . . . . . . « ¢ . ¢ v v . o o oo e e e 8-150
Report, 4XR-LC1l, Tar Decanter Vapor, Canister
Rinse: LCCut#1 IR . . . . .. .. . . ... ... 8-151
Report, 4XR-LC2, Tar Decanter Vapor, Canister
Rinse: LCCut#2 IR . . . . . . .« o v o o o v o . 8-152
Report, 4XR-U3, Tar Decanter Vapor, Canister
Rinse: LCCut#3 IR . . . . . . . . . . o . . .. 8-153
Report, 4XR-LC4, Tar Decanter Vapor, Canister
Rinse: LCCut# IR. . . . . . . .. . . o ... 8-154
Report, 4XR-LC5, Tar Decanter Vapor, Canister
Rinse: LCCut# IR. . . . . . . . . ... ... 8-155
Report, 4XR-LC6, Tar Decanter Vapor, Canister
Rinse: LCCut# IR . . . . . . . . . .« o . . . .. 8-156
Report, 4XR-LC7, Tar Decanter Vapor, Canister
Rinse: LCCut#7 IR . . . . . . . .. . . . ... 8-157
Report, 11A-P, Tar Dacanter Vapor, Condensate
Extract pH 2: Preliminary IR. . . . . . . . . . . . . .. 8-158
Report, 11A-C, Tar Decanter Vapor, Condensate
Extract pH 2: Concentrate IR. . . . . . . . . . . . ... 8-159
Report, 11A-LCl, Tar Decanter Vapor, Condensate
Extract pH 2: LCCut # IR. . . . . . . . . . . . . . .. 8-160
Report, 11A-LC2, Tar Decanter Vapor, Condensate
Extract pH 2: LCCut #2 IR. . . . . . . . . . . . . . .. 8-161
Report, 11A-LC3, Tar Decanter Vapor, Condensate
Extract pH 2: LCCut #3 IR. . . . . . . . . . . .. ... 8-162
Report, 11A-LC4, Tar Decanter Vapor, Condensate
Extract pH 2: LCCut #4 IR. . . . . . . . . . . . . . .. 8-163
Report, 11A-LC5, Tar Decanter Vapor, Condensate
Extract pH 2: LCCut # IR. . . . . . . . . . . . . . .. 8-164
Report, 11A-LC6, Tar Decanter Vapor, Condensate
Extract pH 2: (CCut #6 IR. . . . . . . . . . . .. ... 8-165
Report, 11A-LC7, Tar Decanter Vapor, Condensate
Extract pH 2: LCCut #7 IR. . . . . . . . o oo o o 8-166
Report, 11B-P, Tar Decanter Vapor, Condensate
Extract pH 12: Prelimimary IR . . . . . . . . . . . . .. 8-167
Report, 11B-C, Tar Decanter Vapor, Condensate
Extract pH 12: Concentrate IR . . . . . . . . . . . . .. 8-168
Report, 11B-LCl, Tar Decanter Vapor, Condensate
Extract pH 12: [CCut #1 IR . . . . . . . . . . . . . . . 8-169
Report, 11B-LC2, Tar Decanter Vapor, Condensate
Extract pH 12: LCCut # IR . . . . . . . . . .« . . 8-170
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Number
8-177
8-178
8-179
8-180
8-181
8-182
8-183
8-184
8-185
8-186
8-187
©-8-188
8-189
8-190
8-191
8-192
8-193
8-194
8-195
8-196
8-197
8-198
8-199
8-200

IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR

TABLES (continued)

Report, 11B-LC3, Tar Decanter Vapor, Condensate

Extract pH 12: LC Cut #3 IR . . . . . . e e e e e e e
Report, 11B-LC4, Tar Decanter Vapor, Condensate

Extract pH 12: LCCut #4 IR . . . . . . . . . . . . . ..
Report, 11B-LC5, Tar Decanter Vapor, Condensate .
Extract pH 12: LC Cut #5 IR . . . . . . . . . . . . . ..
Report, 11B-LCE, Tar Decanter Vapor, Condensate

Extract pH 12: LC Cut # IR . . . . . . . . . . . . . ..
Report, 11B-LC7, Tar Decanter Vapor, Condensate

Extract pH 12: LCCut #7 IR . . . . . . . . . . . . . ..
Report, 5X-P, Vapor Above Chemical 0i1 Tank, XAD-2

Resin: Preliminary IR . . . . . . . . . . . . . . .. ..
Report, 5X-C, Vapor Above Chemical 0il Tank, XAD-2

Resin: Concentrate IR . . . . . . . . . . . . .. .. ..
Report, 5X-LC1, Vapor Above Chemical 0il Tank,

XAD-2 Resin: LCCut #L IR . . . . . . . . . . .. .. ..
Report, 5X-LC2, Vapor Above Chemical 0il1 Tank
XAD-2 Resin: LCCut#2 IR . . . . . . . . . . ... ...
Report, 5X-LC3, Vapor Above Chemical 0il Tank
XAD-2 Resin: LCCut #3 IR . . . . . . .. .. .. .. ..
Report, 5X-LC4, Vapor Above Chemical 0il Tank
XAD-2 Resin: LCCut# IR . . . . . . . . . . . . .. ..
Report, 5X-LC5, Vapor Above Chemical 0il Tank
XAD-2 Resin: LCCut#5 IR . . . . . . . . . ... .. ..
Report, 5X-LC6, Vapor Above Chemical 0il Tank
XAD-2 Resin: LCCut#6 IR . . . . . . . . . . .. .. ..
Report, 5X-LC7, Vapor Above Chemical 01l Tank,

XAD-2 Resin: LCCut #7 IR . . . . . . . . . . . . ...
Report, 5XR-P, Vapor Above Chemical 0il Tank,

Canister Rinse: Preliminary IR. . . . . . . . . . . . ..
Report, 5XR-C, Vapor Above Chemical 0il Tank,

Canister Rinse: Concentrate IR. . . . . . . . . . . . ..
Report, 5XR-LC1, Vapor Above Chemical 0i1 Tank,

Canister Rinse: LC Cut #1 IR. . . . . . . . . . . . . ..
Report, 5XR-LC2, Vapor Above Chemical 0il Tank,

Canister Rinse: LC Cut #2 IR. . . . . . . . . . . . . ..
Report, 5XR-LC3, Vapor Above Chemical 0i1 Tank,

Canister Rinse: LCCut #3 IR. . . . . . . . . . . . . ..
Report, 5XR-LC4, Vapor Above Chemical 0il Tank,

Canister Rinse: LC Cut #4 IR. . . . . . . . . . . . . ..
Report, Vapor Above Chemical 0il Tank, Canister

Rinse: LC Cut # IR . . . . . . .. e e e e e e e
Reportm 5XR-LC6, Vapor Above Chemical 0il Tank,

Canister Rinse: LC Cut #6 IR. . . . . . . . . . . . . ..
Report, 5XR-LC7, Vapor Above Chemical 0il Tank,

Canister Rinse: LC Cut #7 IR. . . . . . . . . . . . . ..
Report, 7X-P, Upwind Ambient, XAD-2 Resin:

Preliminary IR . . . . . . . . o o o o oo o oo oo
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Number
8-201
8-202
8-203
8-204
8-205
8-206
8-207
8-208
8-209
8-210
8-211
8-212
8-213
8-214
8-215
8-216
8-217
8-218
8-219
8-220
8-221
8-222
8-223
8-224

TABLES (continued)

IR Report, 7X-C, Upwind Ambient, XAD-2 Resin:

Concentrate IR . . . . . . . . .. ... e e e e e e e
IR Report, 7X-LC1l, Upwind Ambient, XAD-2 Resin:

LC Cut #1 IR . . . . . . . . oo e
IR Report, 7X-LC2, Upwind Ambient, XAD-2 Resin: - )

LCCut # IR . . . . . . . . . .o
IR Report, 7X-LC3, Upwind Ambient, XAD-2 Resin:

LCCut #3 IR . . . . . . . o e e e e e e e e e e
IR Report, 7X-LC4, Upwind Ambient, XAD-2 Resin:

LCCut #4 IR . . . . . . . ..o e e
IR Report, 7X-LC5, Upwind Ambient, XAD-2 Resin:

LCCut #5 IR . . . . . . . . . ..o
IR Report, 7X-LC6, Upwind Ambient, XAD-2 Resin:

LCCut #6 IR . . . . . . . . . . . .o
IR Report, 7X-LC7, Upwind Ambient, XAD-2 Resin:

LC Cut #7 IR . . . . . . . o e e e e e e e e e
IR Report, 6X-P, Downwind Ambient, XAD-2 Resin:

Preliminary IR . . . . . . . . . . . . . . oo ...
IR Report, 7XR-C, Upwind Ambient, Canister Rinse:

Concentrate IR . . . . . . . . . . . . . . . . . ... ..
IR Report, 6X-C, Downwind Ambient, XAD-2 Resin:

Concentrate IR . . . . . . . . . . . . . . . . ... ..
IR Report, 6XR-C, Can Rinse #6, Downwind Ambient,

Canister Rinse: Concentrate IR. . . . . . . . . . . . ..
IR Report, 12-P Biological Sludge; Biological Treatment

Plant Sludge, pH 7 Extract: Preliminary IR. . . . . . . .
IR Report, 12-C Biological Treatment Plant Sludge,

pH 7 Extract: Concentrate IR. . . . . . . . . . . . . ..
IR Report, 12-LC1, Biological Treatment Plant Sludge,

pH 7 Extract: LCCut #1 IR. . . . . . . . . . . . . . ..
IR Report, 12-LC2, Biological Treatment Plant Sludge,

pH 7 Extract: LC Cut #2 IR. . . . . . . . . . . . . ...
IR Report, 12-LC3, Biological Treatment Plant Sludge,

pH 7 Extract: LCCut #3 IR. . . . . . . . . . . . . . ..
IR Report, 12-LC4, Biological Treatment Plant Sludge,

pH 7 Extract: LCCut# IR. . . . . . . . . . . ... ..
IR Report, 12-LC5, Biological Treatment Plant Sludge,

pH 7 Extract: LCCut #5 IR. . . . . . . . . . . . . . ..
IR Report, 12-LC6, Biological Treatment Plant Sludge,

pH 7 Extract: LCCut #6 IR. . . . . . . . . . . . . . ..
IR Report, 12-LC7, Biological Treatment Plant Sludge,

pH 7 Extract: LCCut #7 IR. . . . . . . . . . . . . . ..
LRMS Report, 9A-LC2, Final Cooler Cooling Tower Hot

Well, pH 2 Extract: LC Cut #2 LRMS. . . . . . . . . . ..
LRMS Report, 9A-LC6, Final Cooler Cooling Tower Hot

Well, pH 2 Extract: LC Cut #6 LRMS. . . . . . . . . . ..
LRMS Report, 8A-LCl, Ammonia Liquor, pH 2 Extract:

LC Cut #1 LRMS . . . . . . . . . . oo e oo e e e e
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TABLES (continued)

Number

8-225 LRMS Report, 8A-LC2, Ammonia Liquor, pH 2 Extract:

LC Cut #2 LRMS . . . . . . . . . . .. e e e e e e e
8-226 LRMS Report, 8A-LC3, Ammonia Liquor, pH 2 Extract:

LC Cut #3 LRMS . . . . .« o o i i e e e e e e e e e
8-227 LRMS Report, 8A-LC4, Ammonia Liquor, pH 2 Extract: )

LC Cut #4 LRMS . . . . . . . . e e e e e e e e e
8-228 LRMS Report, 8A-LC7, Ammonia Liquor, pH 2 Extract:

LC Cut #5 LRMS . . . . . . . . . o 0 e e e e e
8-229 LRMS Report, 8A-LC6, Ammonia Liquor, pH 2 Extract:

LC Cut #6 LRMS . . . . . . . . .« . . . .. ...
8-230 LRMS Report, 8B-LC3, Amm0n1a Liquor, pH 12 Extract:

LCCut #3 LRMS . . . . . . . . o oo e e e e e e e e e
8-231 LRMS Report, 8B-LC4, Ammon1a Liquor, pH 12 Extract:

LCCut #4 LRMS . . . . . . . « .« . . . e e .
8-232 LRMS Report, 8B-LC6, Ammonia Liquor, pH 12 Extract:

LCCut #6 LRMS . . . . . . . . . . . .. Ve
8-233 LRMS Report, 8B-LC7, Ammonia Liquor, pH 12 Extract:

LC Cut #7 LRMS . . . . . . . . . . . .. C e e

Additional Data

14 Pollutants From By-Product Recovery Plant . . . . . . . e
15 Summary of Organic Analysis, Tar Decanter Vapor . . . . . . .
16 Summary of Organic Analysis, Primary Cooler Condensate

Tank Vent . . . . . . L o o e e e e e e e e e e e e
17 Summary of 0rgan1c Analys1s, Vapor Above Tar Storage

TARK . o o v v e e e e e e e e e e e e e e e e e
18 Summary of Organ1c Analysis, Vapor Above Chem1ca1 0il

Tank . . . o . e e e e e e e e e e e e e e e e .
19 Summary of Organic Analysis, Froth Flotation Separater. .
20 Summary of Organic Analysis, Final Cooler Cooling

Tower VApor. . . . .« . e o h e e e e e e e e e e e e e
22 Summary of Organic Ana]ys1s L1ght 0il Storage . . . . . . .
25 Summary of Organic Analyses, Biological Treatment

Plant STudge . . . . . . « &« o v o e e e e e e e e
26 Biological Treatment Plant Testing, Selected Results. ..
28 Summary of Organic Analysis, Upwind Ambient . . . . . . . ..
29 Summary of Organic Analysis, Downwind Ambient . . . . . . . .
30 Estimated Relative Hazard of Coke By-Product P]ant

Sources . . . e e e e e e e

A-4 Aromatic Analysis, Froth F]otat1on Samp]e e e e e e e e .
A-28  Aromatic Analysis, Onsite Analysis of Final Cool1ng Tower . .
A-87 Aromatic Analysis, Tar Storage Tank . . . . . . . . . . . . .
A-109 Aromatic Analysis, Tar Decanter Tank. . . . . . . . . . . .
A-150 Aromatic Analysis, Light 0i1 Storage Tank . . . . . . . . . .
A-152 Aromatic Analysis, Chemical Storage Tank. . . . . . . . . . .
A-173 Aromatic Analysis, Coke Oven Gas. . . . . . . . « . . - - - -
A-174 Aromatic Analysis, Primary Cooler Condensate Samples. . . . .
A-180 Aromatic Analysis, Upwind Ambient Trailer Location.

XV
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8-219
8-220
8-221
8-222
8-223
8-224
8-225
8-226""

.- 8-227



A-194 Aromatic Analysis, Downwind Ambient Chem Lab Site . . . . .

A-3 Froth Flotation Separator Sample . . . . . . . . . . . . ..
A-5 Mate Comparison Values, Froth Flotation Separator,

XAD-2 Resin . . . . . . . . . o e e e e e e e e e
A-15 Mate Comparison Values, Froth Flotation Separator,

Canister Rinse . . . . . . . . . . . .. e e e e e e
A-25 Cyanide Gas TrainData . . . . . . . . . . .. . .. ...
A-26 Gas Train Data Sheet, Run #1. . . . . . . . . . . . . .. ..
A-27 Gas Train Data Sheet, Run #2. . . . . . . . . . . e e e

A=29 SASS TrainData Sheet . . . . . . . . . . . . . .. ... ..
A-30 MATE Comparison Values, Final Cooler Cooling Tower,

XAD-2 Resin . . . . . . . . . . oo o0 e e e
A-86 SASS Train Data Sheet . . . . . . . . . . .. . .. oL
A-88 MATE Comparison Values, Vapor Above Tar Storage Tank,

XAD-2 Resin . . . . . . . . .. o000 e e e e
A-98 MATE Comparison Values, Vapor Above Tar Storage Tank,

Canister Rinse . . . . . . . . . . . . . o .o

A-108 SASS Train Data Sheet . . . . . . . . . . .. . . . ... ..
A-110 MATE Comparison Values, Tar Decanter Vapor, XAD-2 Resin . . .
A-120 MATE Comparison Values, Tar Decanter Vapor, Canister

Rinse . . . . . . . . L L s e e e e e
A-130 MATE Comparison Values, Tar Decanter Vapor, Condensate

Extract, pH 2 . . . . . . . L Lo oL oo
A-140 MATE Comparison Values, Tar Decanter Vapor, Condensate

Extract, pH 12 . . . . . . . . . ..o o oL
A-151 SASS Train Data Sheet . . . . . . . . . . . . . . . ... .. _
A-153 MATE Comparison Values, Vapor Above Chemical Qil Tank,

XAD=2 Resin . . . . . . . . . ... 0o
A-163 MATE Comparison Values, Vapor Above Chemical 0il1 Tank,

Canister Rinse . . . . . . . . . . . . . ..o .
A-175 Ambient Data Sheet . . . . . . . . . . . . . ...
A-176 Ambient Data Sheet . . . . . . . . . . . . . ..o,
A-177 Ambient Data Sheet . . . . . . . . . . . .. . o000
A-178 Ambient Data Sheet . . . . . . . . . . . . . . ... oL
A-179 SASS TrainData Sheet . . . . . . . . . . . . . .. ..o .
A-181 Organic Extract Summary, Upwind Ambient, XAD-2 Resin R
A-193 SASS Train Data Sheet . . . . . . . . . . . . . .. .o
A-231 Organic Extract Summary, Biological Treatment Plant

Sludge, pH 7 Extract . . . . . . . . . . . . .. ...

9-1 Sampie Characterization . . . . . . . . . . . . .. . .. ..
9-2 Sample Sevies T . . . . . . . . . . ... oo o 0oL
9-3 Sample Series II . . . . . . . . . . ... oo .
9-4 Other Samples . . . . . . . . . . . ¢ o . oo e e e e e

Level 1

9-5 Spark Source Mass Spectroscopy, Total Inorganics,
Silicomanganese Series, Sample No. Series I. . . . . . . .
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9-32
9-33

9-34

9-35
9-36

9-37

9-48

Spark Source Mass

Spark Source
Spark Soyrce
Spark Source
Spark Source
Spark Source
Spark Source
Spark Source

Spark Source
Spark Source
Spark Source
Spark Source
Spark Source
Atomic Absorption
Atomic Absorption
Atomic Absorption

LC
LC
LC

Ferromanganese
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Sample No.
Mass
Mass
Mass
Mass
Mass

Fractionation,
Fractionation,
Fractionation,
Fractionation,
Fractionation,
Fractionation,
Fractionation,
Fractionation,
Fractionation,
Fractionation,
Report, ICS-7,
Report, IIC310
Ferromanganese
Report, II C1F,

Ferromanganese . .
Report, IIX, Conc.

II CIF

TABLES (continued)

Spectroscopy, Total Inorganics,

Series,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Spectroscopy,
Analysis,
Analysis,
Analysis

IX, XAD~2 Extract
ISC, Sorbent Condensate

Sample No. Series TI

No.
No.
No.
No.
No.
No.
No.

Sample IC3
Sample
Sample
Sample
Sampie
Sample
Sample
Sample
Sampie
Sample No.:
Coal. . . . .
Coke.

.......
.....

IIX, XAD-2 Extract. . . . .

TIICIF Particulates < 1lu
Probe Wash

TIPW:
Coal (CL)
Coke (CK)

......

Solvent Blank, B . . .
Blank, Methy1ene Chlor1de .. .
Blank, Methylene Chlor1de/Methanol.
LL7, Sorb cmd Venturi Scrubber.

Conc

Conc.

.....

.......

........

+ 10

.....

.......

........

........
......

......

Silicomanganese Serijes. . . .
Ferromanganese Series . . .

......

. - . .

B . . .

......

.............

...............

......

Extract, Particulates >3 m,

......

Extract, Part1cu]ates >1 m,

------

Extract XAD-2 Ferromanganese .

Report, IISC, Conc. Extract Sorbent Condensate,

Ferromanganese
Report,

Report,

Report,

Report,
Report,
Repart,
Report,
Report,
Report,
Report,
Report,
Report,

IsC-1,
1sC-2,
IsC-3,
1sC-4,
ISC-6,
IIX-1,
11X-2,
I1X-3,

IX-6, LC-G,

.......

CL-7 Coal. . .
IX-1, LC1, XAD Extract Ventur1 Scrubber .o
IX-3, LC3, XAD Extract, Venturi Scrubber .

XAD Extract, Venturi Scrubber.
Sorbent Cond.
Sorbent Cond.
Sorbent Cond.
Sorbent Cond.
Sorbent Cond.
XAD Extract, Ferroalloy
XAD Extract, Ferromanganese. . . . . .
XAD Extract, Ferromanganese. .

LC1,
LC2,
Lc3,
LC4,
LC6,
LC1,
Lcz2,
LC3,

.....

Venturi
Venturi
Venturi
Venturi
Venturi

xvii

........

Scrubber . .
Scrubber . .
Scrubber . .
Scrubber . .
Scrubber . .

........
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8-10

9-34
9-35

9-36
9-37

9-38
9-39
9-40
9-40
9-41



IR
IR

IR
IR

TABLES (continued)

Report, IIX-4, LC4, XAD Extract, Ferromanganese.
Report, IIX-5, LC5, XAD Extract, Ferromanganese. .
Report, 1IX-6, LC6, XAD Extract, Ferromanganese. .

Report, IICIF-1, Particulates <1 p, Ferromanganese . . . .
Report, IICIF-5, Particulates <1 p, Ferromanganese . . . .
Report, IICIF-6, Particulates <1 p, Ferromanganese . . .
Report, IIPW-1, LC1l, Probe Wash, Ferromanganese. . . .

Report, IIPW-2, LC2, Probe Wash, Ferromanganese. .

Report, IIPW~6, LC6, Probe Wash, Ferromanganese. . :

Report, II PW-7, Probe Wash, Ferromanganese. .
Report, IC310 Conc. Extract, Particulate >3 p,
Silicomanganese. . . . . . . . . . . ...
Report, ICIF Particulates <1 u, Conc. Extract
Silicomanganese. . . . . . . . . .« .« « . . . .
Report, IPW, Conc. Extract, Probe Wash,
Silicomanganese. . . . . . « . .« « « « o « < . . .
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INTROBUCTION

This document is an accumulation of all available environmental assessment
data published from February 1978 through March 1979,

This document is the second comprehensive compilation of data from the
IERL Phased Environmental Assessment Program. The first data compilation was
published in October 1978 as EPA-600/2-78-211, Compilation of Level 1 Environ-
mental Assessment Data. As in the first data compilation, the primary purpose
of this compilation is to permit those involved in environmental assessment
programs to evaluate the quality and quantity of data generated by the bhased
approach. It is felt that critical reviews of these data may lead to improve-
ments in procedures, data formatting, data storage, and data interpretation.
Although conclusions related to specific sources or source types may have been
abstracted from the references to provide background information, the focus of
this presentation is on data resulting from the Level 1 sampling and analytical
methods. The interested reader should consult the referenced documents for

more details and conclusions concerning pollutant sources, control techniques,
etc.

The phased environmental assessment program, developed by the Industrial
Environmental Research Laboratory (IERL) of the Environmental Protection
Agency (EPA) at Research Triangle Park (RTP), North Carolina, is divided into
three levels. Level 1 is the survey step to determine which samples from an
environmental assessment might be hazardous or toxic. Level 1 also serves to
establish the priority of samples and rank samples for further testing. When
the Level 1 sampling and analysis scheme shows the possible presence of hazards,
a Level 2 scheme is initiated to specifically identify and quantify suspected
hazardous materials. If Level 2 reveals pollutants capable of environmental
detriment, then a Level 3 scheme is begun to evaluate control technologies and
to assess long-term effects.

Fourteen studies have been identified that contain phased envircnmental
assessment data; these studies are organized alphabetically by source types in
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this compilation. It should be noted that each study included in this compil
tion will be identified as final draft, preliminary draft, etc., based on the
completeness of the study summarized; therefore, absence of data does not
necessarily indicate analysis was not performed but .that the study was possib
not complete when it became necessary to compile the data. In each study,
mention is made of methods used if they differ from the methodology specified
in the IERL-RTP Procedures Manual: Level 1 Environmental Assessment (Second
Edition), EPA-600/7-78-201.

Within each study, information is organized in the following manner:

I. Summary of the study

II. Level 1 data

A. Inorganic amalysis data

Spark source mass spectroscopy (SSMS)
Atomic absorption (AA) wet chemical methods--Hg, As, Sb
Gas chromatography for inorganic gases
Chemiluminescence for NOx
Anion analysis
Aqueous analyses for pH, acidity, alkalinity, BCD, COD,
D0, conductivity, dissolved and suspended solids, and
other selected physical parameters
B. Organic analysis data

1. Gas chromatography for gases, b.p. <100°® C (C4-Cy)
Gas chromatography for gases, b.p. >100° C (C;-Cy7)
LC fractionation
IR
. Low resolution mass spectrometry (LRMS)

III. Level 2 data

IV. Additional data

Data in categories III and IV are photocopied from the referenced docu-
ments. Level 1 data are presented in standard format.
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The purpose of this study was to screen the solid, liquid, and gaseou
discharges from coke byproduct recovery plants for their environmental eff
Coke byproduct recovery plants separate and concentrate the voiati]e compo
produced when coal is heated to form coke; these compounds include coal ta

1~ammonia, light oil (benzene, toluene, xylene, and other organics), coke-ow
gas, and many other organic and inorganic components.

The study was performed in three phases. First, a very thorough evaly
tion was pefformed of information available from the literature, from other
governmental testing, and from other studies. Approximately 60 pages of th
report are devoted to detailed descriptions of the various coke byproduct
recovery technologies, the accompanying pollution controls, and resuits of
earlier analyses of effluents and emissions.

The Level 1 protocol was performed at the Fairfield Works, U.S. Steel
Corporation, coke byproduct recovery plant. Figure 8-1 (from the final repe
is a flow diagram of this plant showing the major process streams. Table 8-
(from the document) shows the samples taken for analysis at this plant and t
analyses performed on these samples.

This Level 1 environmental assessment focuses on organic vapor emission
because this was the area where the least amount of information was availablt
‘In addition to the specified Level 1 procedures, the following were performet

'NaQH bubbler samplers-for cyanide in gases by a colorimetric/AgNO; procedure;
evacuated stainless steel canister samplers for benzene and benzene derivativ
'by GC-FID; and GC/MS on the SASS solvent concentrate for specific PNAs.

Based on the Level 1 and other sampling and analyses at the Fairfield
plant, estimated pollutant emission rates were calculated for six major pro-
cesses: tar processing, ammonia processing, dephenolization, final cooler/
naphthalene handling, 1ight oil recovery, and wastewater processing. The
SAM/1A model was used to estimate the relative hazard of various processes;
the biological treatment plant (wastewater) effluent was the most significant
environmental hazard when emission rates were considered. Other major sources
were the cooling tower for the contact final cooler and the biological treat-
ment sludge.
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A summary of the study's conclusions, taken from the final report, follows:

This study is a limited-scope first look at the by-product plant from
the environmental point of view [underline added]. As such, it points to
a need for control of light aromatics and PNA's. Control may be most
likely achieved throught technigues that essentially eliminate the
sources: venting tanks back to the gas mains; blanketing with coke oven
gas. The potential for application of venting and coke oven gas blanket-
ing should be determined by further study. Alternative technologies for
dephenolization, cyanide handling, and desulfurization should be further
studied with respect to their relative environmental impacts. Solid
wastes present hazards in disposal that require further investigation.
Wastewater treatment capabilities and effects need further delineation.
Economic models of the annualized costs of alternative processes should

be further developed to permit delineation of most cost effective tech-
nologies.
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TABLE 8-1. COKE BY-PRODUCT RECOVERY PLANTS POLLUTANT SOURCES

Operation Pollutants to:
Emissions Source Air Water Land
Tar Processing
tar decanter (x),f,P,LA,HpS (y),sludge
prim. cooler condensate (x),f,NO,LA,H,S
tank
tar dewatering and (x),f,P,LA (z),tar
storage product
tar topping (distillation) (y),f (z),bar
tar distillation-product (x),f,PI,LA cond.
tar distillation pitch (y),pitch
product
Ammonia Processing
excess liquor tank (z), f
excess ammonia liquor (x),P,LA
phenol extraction (2),f (2),sludge
ammonia stills (z),vent
fixed still (y),sludge
sulfate crystallizer- (z),f
dryer
sulfuric acid storage (z2),f
tank
ammonium sulfate (z2),f
storage
Dephenolization (y),f if (2)
vented to
gas main
Final Cooler, Naphthalene
Handling
cooling tower, for con- (x),P,HCN, LA
tact cooler
hot and cold wells (x),P,LA
naphthalene separator (x),f,PI,LA
(froth floatation)
naphthalene dryer (y), vent (z),water
decanted
Light 0i1 Recovery
wastewater (y)
wash 01l sludge (y)




TABLE 8-1 (continued)

Operation Pollutants to:
Emissions Source Air Water Land
wash-o0il storage (2),f
wash-0il decanters (z),f
light-oil storage (x),f,LA,H,S
light-0il condenser (2)
vent
Desulfurization
by absorption ‘ (y),absorption
purge
by wet oxidation (y),absorption
purge

Cyanide Handling
catalytic destruction

waterwork (2)
regenerate or blown air
ammonium polysulfide (2)
Coke Oven Gas, After Tar (x),C4-Cq,LA,HaS
Removal
Biological Treatment Plant
Feed (»x),Ph,P,LA,CN,
o C1,S0¢,SCN
effluent (y) (x),Ph,P,LA,SCN,
' ’ CN,C1,50,
sludge - (x),Fe,C1,
Mg,F,
$1,A1,
etc.
present
(x),alipha-
tics,
pheno-
lics,
sat.
HC
present
Plant Atmosphere
Downwind-Upwind, concen- (x) (x),HCN:0.05-0.06
tration increase vppm

Ph = phenols = fug

LA = light aromatics (benzene, etc.) S = sludge

NO = no organics sample ) (x) = sample taken

PI = polynuclear aromatic compounds (y) = sample not taken, but data
may be present available

P = polynuclear aromatic compounds (z) = sample not taken, data
present not avaflable
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TABLE 8-2.

SPARK SOURCE MASS SPECTROSCOPY

BIOLOGICAL PLANT SLUDGE SAMPLE

{(ppm)

Th
Bi
Pb
T
Hg
Au
Pt
Ir
Os
Re

Ta
Hf
Lu
Yb
Tm
Er
Ho

<0.
<0.
<0.
.18
<0.

<0.

<0.
<0.
<0.
<0.

<0.
<0.
<qQ.
<0.
<0.
<0.

025
023
021

020

020

019
019
019
012

018
017
017
017
017
016

Dy
Tb
Gd
Eu
Sm
Nd
Pr
Ce
La
Ba
Cs
I

Te
Sb
Sn
In
Cd
Ag
Pd

<0.
<0.
<0.
<0.
<0.
<0.
<0.
0.
<0.
0.
0.
<0.
<0.
0.
0.

X

0.

<0.

016
016
016
015
015
014
014
011
014
27

004
03

013
014
10

19

011

Rh
Ru
Mo
Nb
Ir
Y

Sr
Rb
Br
Se
As
Ge
Ga
in
Cu
Ni
Co

Fe
Mn

<0.010
.010
. 065
.003
.030
. 006
.95

.080
0

A
o

O N O WO O O 0O O O

.81
.021

A
N O

14

210
5.2

Cr

Ti
Sc
Ca

C1

Si
Al
Mg
Na

Be
Li

12
270

27
32
24
96

26
0.6
0.0l
0. 2!




TABLE 8-3. SULFUR SPECIES
Froth Flotation Separator

Samp]e st (COS) 502 CSZ
Bulb #1 1504 ND ND
Bulb #2 NA NA NA

NA = no analysis.
ND = compound not detected.
TABLE 8-4. SULFUR SPECIES
Final Cooling Tower

Sample HpS (COS) S0, cs,
Bulb #1 2.3 ND ND
Bulb #2 2.4 ND ND

NA = no analysis.
ND = compound not detected.
TABLE 8-5. SULFUR SPECIES
Tar Storage Tank

Sample HaS (COS) S0, CS,
Bulb #1 ND ND ND
Bulb #2 ND ND ND

NA = no analysis.
ND = compound not detected.
TABLE 8-6. SULFUR SPECIES
Tar Decanter Tank

Sample HoS (COS) S0, CS,
Bulb #1 3792 ND ND
Bulb #2 4571 ND ND

NA = no analysis.
ND = compound not detected.



TABLE 8-7. SULFUR SPECIES
Light 0i1 Storage Tank

Sample Hp,S (COS) S0, €S,
Bulb #1 22 ND 5-10 ppm
(estimate)
Bulb #2 20 . ND _ 5-10 ppm
(estimate)

NA = no analysis.

ND = compound not detected.
TABLE 8-8. SULFUR SPECIES
Chemical 0i1 Storage Tank
Sample HpS (COS) S0, €S,
Bulb #1 ND ND ND
Bulb #2 ND ND ND
NA = no analysis.
ND = compound not detected.
TABLE 8-9. SULFUR SPECIES
Coke Oven Gas
Sample HpS (COS) 50, CSs
Bulb #1 4229 ND ND
Bulb #2 5020 ND ND
NA = no analysis.
ND = compound not detected.
TABLE 8-10. SULFUR SPECIES
Primary Cooler Condensate Tank
Sample H,S (COS) S0, CS,
Bulb #1 2350 ND ND
Bulb #2 NA NA NA

NA = no analysis.
ND = compound not detected.
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TABLE 8-11. SULFUR SPECIES
Upwind Ambient Trailer Location

Bulb #1 0 0 0
Bulb #2 NA NA NA
NA = no analysis.
ND = compound not detected.
TABLE 8-12. SULFUR SPECIES
Downwind Ambient Chem Lab Site
Sample HoS (COS) S0, CS,
Bulb #1 0
Bulb #2 0

NA = no analysis.
ND = compound not detected.
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TABLE 8-13. GAS CHROMATOGRAPHY ANALYSIS
Froth Flotation Separator

Sample Range Volume, ppm No. of Peaks QObser

Bulb #1 GC1 1,425 1
GC2 441 1
GC3 155 4
GC4 0.1 1
GCS 13 5
GC6 30 4
GC7 - 0

Bulb #2 GC1 1,291 1
GC2 373 1
GC3 132 4
GC4 - 0
GC5 37 2
GCh 212 1
GC7 3 1

- = Compound not detected.

TABLE 8-14. GAS CHROMATOGRAPHY ANALYSIS
Final Cooling Tower

Sample Rangé Volume, ppm No. of Peaks Obserw

Bulb #1 GC1 2.9
GC2
GC3
GC4
GCS
GCé
GC7

LI B N Y B |
OCOOOOO M

-Bulb #2 GC1 2.8
: GC2 '

GC3

GC4

GC5

GC6

GC7

[ I D S R I ]
COOOOO K

- = Compound not detected.



TABLE 8-15. GAS CHROMATOGRAPHY ANALYSIS
Tar Storage Tank

Sample Range Volume, ppm No. of Peaks Observed

Buib #1 GC1 6.6
GC2 0.9
GC3 0.1
GC4 -
GC5 -
GC6 -
GC7 -

OOoOOOH N

Bulb #2 GC1
GC2
GC3
GC4
GCS -
GC6 -
GC7 -

. (o= e I o
=00 O
OO OO KN M

- = Compound not detected.

TABLE 8-16. GAS CHROMATOGRAPHY ANALYSIS
Tar Decanter Tank '

Sample Range Volume, ppm No. of Peaks Observed

Bulb #1 GC1 3,643 1
GC2 880 1
GC3 260 4
GC4 0.1 1
GC5 14.1 5
GC6 31.5 3
GC7 79 1

Bulb #2 GC1 3,640 1
GC2 879 1
GC3 257 4
GC4 0.1 1l
GC5 14 5
GCo6 144 4
GC7 97 1

- = Compound not detected.
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TABLE 8-17. GAS CHROMATOGRAPHY ANALYSIS
Light 0i1 Storage Tank

Sample Range Volume, ppm No. of Peaks Obs;

Bulb #1 GC1 20 1
GC2 35 2
GC3 25 4
GC4 1 1
GCS 15 6
GC6 25 6
GC7 - 0

Bulb #2 GC1 20 1
GC2 34 2
GC3 25 4
GC4 1 1
GCS 17 6
GC6 17 6
GC7 0.1 1

- = Compound not detected.

TABLE 8-18. GAS CHROMATOGRAPHY ANALYSIS
Chemical 0i1 Storage Tank

“Z

Sample N Rangé<  Vd1ume, ppm No. of Peaks Dbseré

Bulb #1 GC1 ' ‘ 2.8
GC2
GC3
GC4
GCS
GC6
GC7

Bulb #2 GC1 2.
GC2
GC3
GC4
GC5
GC6
GC7

QOO0 OCOO0OQOOK

(oo eo o I o B on B s B o 4]

- = Compound not detected.
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TABLE 8-19. GAS CHROMATOGRAPHY ANALYSIS
Coke QOven Gas

Sample Range Volume ppm # of Peaks Observed

Bulb #1 GC1 66,190 1
GC2 11,110 1
GC3 1,093 3
GC4 1 1
GC5 43 6
GC6 124 4
GC7 - 0

Bulb #2 GC1 66,992 1
GC2 11,598 1
GC3 1,159 3
GC4 1 1
GC5 44 6
GCo 168 4
GC7 - 0

= compound not detected.

- TABLE 8-20.

GAS CHROMATOGRAPHY ANALYSIS
Primary Cooler Condensate Tank

Sample

Range

Volume ppm

# of Peaks Observed

Bulb #1

Bulb #2

GC1
GC2
GC3
GC4
GC5
GC6
GC7

GC1
GC2
GC3
GC4
GCS
GCob
GC7

1,357
349
139

7
13
53

HRN WO S

- = compound not detected.
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TABLE 8-21. GAS CHROMATOGRAPHY ANALYIS
Upwind Ambient Trailer Location

=]

Sampie Range Volume, ppm No. of Peaks Observe

Bulb #1 GC1 2.9
GC2
GC3
GC4
GCS
GC6
GC7

OO OOKH

Bulb #2 GC1
GC2
GC3
GC4
GCS
GCé
GC7

- = Compound not detected.

TABLE 8-22. GAS CHROMATOGRAPHY ANALYSIS
Downwind Ambient Chem Lab Site

~ Sample  Range Volume ppm # of Peaks Observed

Bulb #1 GC1 - 3.4
GC2 ’
GC3
GC4
GC5
GC6
GC7

Bulb #2 GC1 3.1
GC2
GC3
GC4
GC5
GC6
GC7

i
ODOOOCOO OCOOOOO K

- = Compound not detected.
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TABLE 8-23.
ORGANIC ANALYSIS
Ammonia liquor, pH 2 -

TCO GRAV TCO + GRAV - Concentrstion -
my my Total mg my (m3, L, or kg)S
Total Sample! 8,720 6,560 15,280 19,100
Taken for LCA 46.7 50.3 97.0
Rumnmu3
TCO in mg GRAV in mg 160+ | Concentration
Fraction Found in Cor- Found in Cor- GRAV mg/
Fraction | Blank |rected | Tosi? Fraction | Blank |rected | Tonl® | Totsimg | (m3.L, orkg®
1 7.3 | 730 17.5{1,750{ 2,480 3,100
2 34.6 | 3,460 8.8| 880| 4,380"| 5,425 |
3 1.4 | 140 6.8| 680] 820 | 1,025
a 2.1 210 2.6| 260 470 588
5 0.7 70 0.0 0 70 88
6 18.6 (1,860 5.0| 500] 2,360 2,950
7 0.0 0 0.8| 80 80 100
Sum 64.7 | 6,470 41.5 14,150/10,620 13,276

1. Quantity in entire sample, determined before LC
2. Portion of whole sample used for LC, actual mg
3. Quantity recovered from LC columa, actual mg
4. Total mg computed back to total sample
5. Supply values for both sample size and concentration
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TABLE 8-24.

ORGANIC ANALYSIS
Ammonia liquor, pH 12 -

TCO GRAV TCO + GRAV - Commm;
mg my Total mg my (m3 L, ork.
Total Sample! 2,000 1,156 3,156 3,945
Taken for LC2 25.6 27.7 53.3
W
TCQ in mg GRAV in mg TCO+ | Concentratios
Fraction Fouwnd in Cor Found in Cor- GRAY mg/
Froction | Bank {rected | Tout* Fraction recsd | Tot® | Towimg | (m31, orkg!
1 0.0/ 0.0 2.75| 137.5| 137.5 171.9
2 2.1 105.0 0.4 20.0| 125.0 1156.2
3 ‘ 3.5 | 175.0 1.2 | 60.0| 235.0 | 293.8
s | 1.0 | 50,0 1.2|60.0{ 110.0 | 137.5 ¢
5 0.0 0.0 0.0{ 0.0/ 0.0 0.0
8 - [26.4 |1320.01 13.8 90.0{2010.0 | 2,512.5
1 b e bee| 0:0] 1.050.0] 56.0 62.5
Sem 33.0 | 1650.0 20.35(1017.5 2667.5| 3,334.4
1. Quantity in entive sampls, detormined before LE
2. Portion of whole sample used for LC, sctual-myg
3. Quantity recoversd from LC columu, sctual my
4. Total mg computed back to total sample
5. Supply valuss for both sample size and concentration
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TABLE 8-25.
ORGANIC ANALYSIS

Froth Flotation Separator, XAD-2 Resin

TCo GRAV TCO + GRAV - . Concentration
my mg Total mg my (md, L, or ky)§
1
Totel Sample 18,538 40 18,578 6.213.4
Taken for L2 52.7 1.6 54.3
Rmvmds
TCO in mg GRAYV in mg 160+ Conce on
Fraction Found in Cor- Found in Cor- GRAV my/
Fraction | Blank |rected | Toml? Fraction | Blank |rectsd | Total®| Towtmg | (m3L, orkg)®
1 0.0 0 0.0 0 0
2 48.0 | 12,000 , 0.0 {12,000 | 4,013
3 0.8 | 200 | 0.0 | 200 67
4 : 0.1 25 0.0 25 8
5 4.8 | 1,200 0.0 | 1,200 401
6 0.0 0 0.0 0 0
7 0.0 0 0.0 0 0
Sum 53.7 | 13,425 0.0 13,425 4,489

1. Quantity in entive sampie, determined before LC

2. Portion of whole sumple used for LC, actual myg

3. Quantity recovered from LC column, actual mg

4. Total mg camputed back to total sample

5. Supply values for both sample size and concentration
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TABLE 8-26.
ORGANIC ANALYSIS

Froth Flotation Separator, Canister Rinse

TCO GRAV TCO + GRAV Comcentray .
my . my Total mg my (w3 L,
1 o
. [Fouel Sommple 360 493 853 5,686
Takes for 162 36.1 49.4 85.5 -
Rmd3 '
TCO inmg GRAViamg Teo+ Concentra
Fraction Found in Cor- Found in Cor GRAY mg/
Fraction | Blask |rected | Towsi® Fraction |Blask [rected | Towl® | Totsimg | (m3L, ory
1 0.0 | 0.0 11.5123,4 1 23.4 1156.0
2 1.0 | 2.0 7.4115.1 | 17.1 |114.0 -
3 0.2 | 0.4 7.2114.7 | 15.1 |100.7
s 0.0 | 0.0 2.4/ 4.9 4.9 | 32.7
5 0.0 | 0.0 1.813.7 1 3.7 | 24.7
8 0.7 | 1.4 11.4123.2 | 24.6 |164.0
7 0.0 | 0.0 261531 53 13853
Sam 1.9 | 3.8 44.3190.3 | 94.1 |627.4

(uantity in entirs ssmgle, determined hefore LC
Portion of whole ssmple used for LC, sctual mg

Total m¢ computed back to total sample

1.
2
3. Quantity recevered from LC columa, actual mg
4
5

-Supply values for both sample size and concentration
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ORGANIC ANALYSIS

TABLE 8-27.

Final Cooler Cooling Tower, XAD-2 Resin

TCO GRAV TCO + GRAV . Concentration
mg mg Total mg my/ (ll3, L, or ky)3
1
Total Semple 6,066 60 60,126 1,817.8
Taken for LC2 47 9.4 56.4
Rmmuds
TCO in mg GRAV inmg 10 + Co ion
Fraction  |Found in | Cor- Found in Cor- GRAV mq/
Fraction | Blank |rected | Towmi® Fraction rected | Total® | Tomimg | (m3L, orkg)®
1 0.0 0.0 -0.210.0 0.0 0.0
2 34.0 11,020 0.0 0.0 |1,020 . 302.9
3 0.7 21 -0.110.0 21 6.2
4 1.1 33 -0.1}2.0 33 9.§
5 0.9 27 -0.1]0.0 27 8.0
6 6.2 | 186 0.0{0.0 | 186 55.2
? 0.0 0.0 -0.110.0 0.0 0.0
Sum 42.9 1,287 0.0 {1,287 381.9

1. Quantity in entire sample, determined before LC
2. Portion of whole sampie usad for LC, actual mg
3. Quantity recovered from LC column, actusl mg
4. Total mg computed back to total sample
5. Supply values for both sample size and concentration
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TABLE 8-28.

LC FRACTIONATION

Final cooler cooling tower vapor, canister rinse

SAMPLE: -
TCO GRAV TCO + GRAV Concantration®
my mg tosimg | me/ (m3 L, orkg)

Total Samphe® 138 16.0 154.0 5.6 '
Takea for LC® 0.0 11,0 1.0 0.40
Rmmd‘
. 1C0° GRAV® TC0 + GRAV Concentration® |
Fraction mg my total mg my/ (m3, L, or kg)
1
(TCO + GRAV <19 mg, no LC)

~w i »m i, lw N

2 Quantity in entirs ssmpla, determined before LC.
"Pmiuofwhdaumphuudful.l‘.,amdm
€ Quentity recoversd from LC column, actual mg.

dTnulmgmpludbacktntoulmph.

¢ Values suppiied for both sample size and concentration.

f Not detectable.
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TABLE 8-29.
ORGANIC ANALYSIS

Final cooler caoling tower, hot-well, pH 2

TCO GRAV TCO + GRAV - Concentration .
mg mg Total mg mg/ (m3, L, or ky)®
Total Sample! 2,160 192 2,352 2,940
Taken for L2 73.2 18.1 91.3
Recavered3
L
TCO inmg GRAV inmg 70+ | Concentration
Fraction Found in Cor- Found in Cor- GRAV mg/
Fraction | Blank |rected Toul“ Fraction Blank | rected Ttml4 Totai mg (ms,L, or kg)s
1 0.0 0.0 1.25125.0 25.0 31.2
2 30.0] 6C0.0 0.81]16.0 616,0_ 770.0 .
3 0.0 0.0 0.214.0 4.0 5.0
4 4.2 84.0 0.6 112.0 96.0 120.0
5 1.1} 22.0 0.010.0 22.0 27.5
6 28.7] 574.0 3.2 64.0 638.0 797.5
7 0.0 0.0 0.6 12.0 12.0 15.0
Sum 64.0| 1280.0 6.65 {133 1413.0 1766.2

1. Quantity in entire sample, determined before LC
2. Portion of whole sample used for LT, actual mg
3. Quantity recovered from LC column, actual mg
4. Total mg computed back to total sample
S. Supply values for both sample size and concentration
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TABLE 8-30.
ORGANIC ANALYSIS

Final cooler cooling tower, hot well, pH 12

TCO GRAV TCO + GRAV Cnncent;;

mg . my Total mg mg/ (m3, Lo

Total Sample? 720 80,0 800 1,000

Taken for LC2 66.Q 25.8 91.8

Recoveredd -
TCO in mg GRAV iamg :

TCO + Concentray

Fraction Found in Cor- Found in Cor- GRAV mg/
Fraction | Blank |rectsd Toul‘ Fraction Blank | rected Toﬂl‘ Total mg (ma,L, orly

1 0.0 0.0 0.0{ 0.0{ 0.0 0.4

2 2.9 29.0 0.0| 0.0f 29.0 36.]

3 0.00 0.0 0.2{ 2.0f 2.0 2.4

4 2.6| 26.0 0.6 6.0 32.0| 40.4

5 1.00 10.0 0.0] 0.0} 10.0 12.5
8 41.7| 417.0 14.6 |146.0{ 563.0 703.8
7 0.00 0.0 0.0 0.0/ 0.0 0.0
Sum 48.2] 482.0 15.4 1154.0} 636.0 795.1

1. Quantity in entire sample, determined befors LC
2. Portion of whole sample ussd for LC, actual mg
3. Quastity recovered from LC column, actual mg
4. Total mg computed back to total sample
5. Supply values for bath sample size and concentration
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TABLE 8-31.

ORGANIC ANALYSIS

Final cooler cooling tower, cold well, pH 2

TCO GRAV TCO + GRAV Concentration .
my my Totsl mg myg/ (m3, L, or kg5
Total Semple? 1,360 160 1,520 1,900
Taken for LC2 43.1 17.4 61.0
Racovsrad3 }
TCO inamg GRAV in mg 0 |- ration
Fraction Found in Cor- Found in Cor- GRAV mg/
Fraction | Blank |rected | Total® Fraction | Blank |rectsd | Toul® | Toulmg | (m3L, orkg)®
1 0.0{ 0.0 0.75| 15.0] 15.0 18.8 |
2 10.2| 204.0 | 0.0| 0.0} 204.0 | 255.0 |
3 0.0 0.0 0.4 8.0 8.0 10.0
3 1.2] 24.0 0.4 8.0 32.0 40.0
5 3.4} 68.0 0.6112.0] 80.0 100.0
6 28.11{562.0 6.2 1124.01 686.0 857.5
7 0.0 0.0 0.2 4.0 4.0 5.0
Sum 42.9|858.0 8.55 {171.0{1,029.0| 1,286.3

1. Quantity in entire sample, determined before LC
2. Portion of whole sampie used for LC, actual mg
3. Quantity recovered from LC column, actual mg
‘4, Total mg computed back to total sample
5. Supply values for both sample size and concentration
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TABLE 8-32.

ORGANIC ANALYSIS
Final cooler cooling tower, cold well, pH 12

Coneantratin

TCO GRAY TCO + GRAV
} »y mg Totsi mg my (m3, L, orf
Total Sample! 480 160 640 800
Taleon for LC2 71.2 5.8 77.0
W
TCO inmg » GRAV wmy 7e0+
Fraction Found in Cor- Fotnd in Cor GRAV mg/
Fraction | Blank [rectad | Tetst® | Froction |Biank |reewed | Tou* | Tomimy | (mIL orig
1 0.0 0.0 0.0| 0.0 0.0 0.
2 0.1 0.5 0.0 0.0 0.5 0.
3 0.0 0.0 0.2! 1.0 1.0 1.
. 1.5 7.5 0.6 | 3.0 10.5 13.
5 0.9 4.5 0.2{ 1.0 5.5 6.
s 47.8] 239.0 5.0 | 25.0f 264.0 330..
7 0.0 0.0 0.0 0.0 0.0 0.
- Sum '50.3} 251.5 6.0 |30.0f 281.5 351.¢
1, Quastity in-entire ssmpie, dotermined befors LC
2. ‘Partion of whele sampie ussd for LC, sctusl mg
1. Quaatity recoversd fram.LC column, sctual'my -
4. Total my computed bask to tetal sample
S. Supply velues for both sampls size and concentration
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TABLE 8-33.
ORGANIC ANALYSIS

Vapor Above Tar Storage Tank, XAD-2 Resin

TCO GRAV TCO + GRAV - Concentretion -
mg mg Total mg mg/ (m3, L, or kg5
1
Total Sample 6,620 100 6,720 2,030
Taken for L.C2 60.9 25.4 86.3
Recovmd3
TCO inmg GRAV inmg ‘ Te0+ | co .
Fraction Found in Cor- Found in gor- | GRAV mg/
Fraction | Blank |rected | Towt Fraction | Blank |rected | Totst® | Totaimg | (m3L, orkg®
1 1.8 180 0.0 | 0.0 180 54
2 42.0| 4,200 0.2 120.0 | 4,220 1,275
3 3 35 00100l 350] 106
4 5.0 80 0.2 [20.0 100 30
5 4.0 40 0.4 {40.0 80 24
6 45.0 450 0.0 | 0.0 450 136
1 0.0 0.0 0.3 {60.0 60 18
Sum 53.0 15,300 1.1 |140.0| 5,440 1,643

1. Quantity in entire sample, determined hefare LC
2. Portion of whale sample used for LC, actuai mg
3. Quantity recavered from LC column, actual mg
4. Total mg computed back to total ample
5. Supply values for both sample size and concentration
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TABLE 8-34.
ORGANIC ANALYSIS

Vapor Above Tar Storage Tank, Canister Rinse

8-28

TCO GRAV TCO + GRAV - c..couﬂ:ﬁ;
g my Totai mg my/ (w3, L, o
‘ i .
Total Sample 1,545 109 (spill) 1,654 11,027
Tokan for LC? 97.1 6.8 103.9 |
Tco in mg GRAV in mg TCO + Co .
_Fraction Found in Cor- . Found in Cor- GRAV mg/
Fraction | Blank |rected Tout* Fraction | Blank | rected Toral® Total mg (ma,l.,orhi
! 2.0 24.2 0.75 9.1 33.3 222
2 30.0| 364 2.6 [31.5] 396 2,640 .
3 37 . 41 4583 0.6 7.29 460 370,6_7_
N 0.2 2.4 0.2 242 4.84 32.4
5 0.0{ 0.0 0.0 | 0.0] 0.0 0
s 2.0] 24.2 0.0 | 0.0| 24.2 161
7 0.0/ 0.0 0.0 0.0{ 0.0 0.0
Sum 71.6) 868 4.15!50.3 1 918 6.123 .
1. mmmmmmtc
2. Portien of whole sampie ussd for LC, actual mg
3. Quantity recoversd from LC column, actusl mg
4. Total mg computed back to total sample
5. Supply values for hoth ssmpile size snd concentration



TABLE 8-35.
ORGANIC ANALYSIS

Tar Decanter Vapor, XAD-2 Resin

TCO GRAV TCO + GRAV Concentrstion .
mg mg Tots! mg mg/ (m3, L, or kg)®
1
Total Sample 31,520 20,080 33,600 10,874
Taken for LC2 14.9 29.1 74.0
Ru:ovued3
TCO inmg GRAV in mg 760 + Concentration
Fraction Found in Cor- Found in Cor- GRAV mg/
Fraction | Blank |rected | Toti® Fraction: | Blank |rected | Torl® | Towimg | (m?L, orkg)d
! 0.0/ 0.0 0.25| 188 188 61
2 14.7 |11,025 1.2 | 900 }11,925| - 3,859
3 14.9111 175 oo lonlirazs! 367
4 0.8 600 0.0-] 0.0 600 194
5 0.1 75 0.0 | 0.0 75 24
6 0.8/ 600 0.6 450 | 1,050 340
! 0.0l 0.0 0.2 10.0 0.0 0
Sum 31.3 (23,475 205 |1,538 25,013 8,095

1. Quantity in entire sgmple, determined before LC
2. Portion of whoie sample used for LC, actual mg
3. Quantity recovered from LC column, actual mg
4. Total mg computed back to total sample
5. Supply vaiues for both sample size and concentration
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TABLE 8-36.
ORGANIC ANALYSIS

Tar Decanter.Yapor, Canister Rinse

TCO . GRAY " YD + GRAV - . Commn:;
g mg T“.‘ mg/ (m3' L"“'!'.
1 i
Total Sample 8,190 1,760 9,950 47,381
Taken for LC2 85.5 18.4 103.9
Rumnnl3
TCO innmyg GRAV in mg Te0 + Concentratr
Fraction Found in Cor- Found in Cor- GRAV me/
Fraction | Biank [rectsd | Towl* Fraction |Blask |rected | Tota*| Totsimg | (m2L, orly
1 0.0/ 0.0 62.5| 62.5 298,
2 88,3{5,520 2,3901(7,910 37,667
3 1.0 62,3 125.0] 87.3 416
4 0.0 . 0.4 12.5| 12.5 59
5 0.0 0.0 37.5| 37.5 178
8 5.11 319* 12.51 331.5 1,578
7 0.0 0.0 25.0| 25.0 119
Sum 94.4}5,900 2,5658,466 40,315

in entire sample, determined before LC

'wammummmﬂm

8-30



TABLE 8-37.
ORGANIC ANALYSIS

Tar Decanter Vapor, Condensate Extract pH 2

TCO GRAV TCO + GRAV - Concentration -
my mg Total myg mg/ (ma, L, or kg)s
, .
Total Sample 1,545 138 1,683 11,220
Taken for LC2 46.2 25.3 71.5
Rmnnd3
TCO in mg GRAV in mg 60+ c tratio
Oncen n
Fraction Found in Cor- Found in Cor- GRAV my/
Fraction | Blank |rected | Toul? Fraction | Blank | rectsd | Towi®| Towl mg (ms,L,orkg)s
1 0.0l 0.0 0.25 5.0 5.0 33.3
2 5.4 108 3.0 |60 168 | 1,120 -
3 3.71 74 4.2 |84 158 1,053
4 1.9 38 0.2 18.0| 46 307
5 2.1 42 0.4 16 58 387
6 29.8] 596 4.8 192 | 788 5,253
! 0.0 0.0 0.1 | 0.0l 0.0 0.0
Sum 42.9 85§ 2.9 1365 1,223 | 8,153

1. Quantity in entire sample, determined before LC

2. Portion of whoie sampie used for LC, sctual mg

3. Quantity recoversd from LC column, actusl mg

4, Total mg computed back to total sampie

5. Supply values for both sample size and concentration
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TABLE 8-38.

ORGANIC ANALYSIS

Tar Decanter Vapor, Condensate Extract pH 12

8-32

TC8 GRAV TCO + GRAV Cuccmn:i
e my Total my my/ (nz,l.,ui
Total Sanple’ 345 138 483 ‘
Teken fir LC2 67.6 5.2 72.8
w
TCO in g GRAV in mg reo+ | co -
Fraction Found in Cor- Found in Cor- GRAV my/
Froction | Blank [rected | Toul® Fraction reted | Tont® | Towimg | (m3L, or ky
' 0.0] 0.0 0.75( 3.79 3.8
2 1.3 6.5 0.0 | 0.0} 6.5
1 0.6 1.0 0.4 120!l 540
A 0.1} 3.5 0.0 | 0.0! 3.5
5 3.1} 15.5 0.6 | 3.0 18.5
8 41.51207.5 2.0 |110.0{ 218.0
7 0.0 0.0 0.2 | 1.00 1.0
Som | i 47.212,36Q 3.5l 198l2s5 g |
1. Quantity in satire simple, determined befors LC - .
2. Partion of whele ssmple nsed for L, sctusl mg
3. Qusntity recoversd from LC colemn, actuel mg
4. Total mg cemputed back ts total sample
. 5. Supply values for both samuple size and concentration



TABLE 8-39.
ORGANIC ANALYSIS

Vapor Above Chemical 0il Tank, XAD-2 Resin

TCO GRAV TCO + GRAY - Concentration .
my mg Total mg mg/ (IIIJ, L, or Ilg)5
1
Total Sample 26,730 3,360 30,090 9,345
2
Taken for LC 57.6 11.5 69.1
Recovered3
TCO i i
in mg GRAV inmg €0+ on
Fraction Found in Cor- Found in Cor- ‘ GRAYV mg/
Fraction | Blank |rected | Total? Fraction | Blank |rectsd | Tomi® | Totaimg | (m3L, orkg)®
! 0.31 150.0 0.0 | 0.0 150 46.6
2 14.9 [7,350.0 0.0 | 0.07,450 {2,317.7 .|
3 17.7 [8,850.0 -0.2 | 0.0 B,850 |2,748.4
4 0.0 0.0 0.2 | 0.0 0 0.0
5 0.2| 100.0 L0.1 | 0.0 | 100 31.0
6 6.0 {3,000.0 0.0 | 0.0 B,000 931.7
7 0.0 0.0 0.1 | 0.0 0 0.0
Sum 39.1 19,550 0.0 | 0.0 £9,550 |6,075.4

1. Quantity in entire sample, determined before LC
2. Portion of whole sample used for LC, actual mg
3. Quantity recovered from LC column, actual mg
4. Total mg computed back to total sample
5. Supply values for both sample size and concentration
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TABLE 8-40.
ORGANIC ANALYSIS

Vapor Above Chemical 0il Tank, Canister Rinse

TCO GRAV TCO + GRAV . I:omm?a
™y my Tousl my my/ (w3, L,
. 1 R
Total Sample 2,480 8,960 11,440 57,200
Tokan.tor LC2 19.6 70.8 90.4
R-nnnlz
TCO in mg GRAV in mg 760 + c
Fraction  |Found in Cor- Found ia Cor GRAV mg/
Fraction | Stewk |rectsd | Towi Fraction roctod | Total® | Totaimg (ms,L,or:
1 15.3] 3,740 0.5 122| 3,862| 19,3
2 65.6]16,000 | 27.06,610 | 22,610| 113,0!
3 17.4] 4,260 0.0 ol 4,260 21,3
4 0.0 0 3.0 734 734 3,6
5 0.0 0 0.0 © 0
s 4.2] 1,030 6.0/ ol 1,030 5,15
7 0.0 0 0.0 o0 0
Sum 102.5|25,030 27.5|7.464 32,496 | 162,48

1. Quantity in sutire sample, determined before LC
2 Portion of whele sample used for LC, actual mg
3. Quantity recovered from LC column, sctusl mg
4., Total mg computed back-to total sample '
5. Supply.vajuss for both sampla size and corcentration
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TABLE 8-41.

ORGANIC ANALYSIS

Upwind Ambient, XAD-2 Resin

TCO

GRAV TCO + GRAV - Concentration .
mg mg Totsl mg my/ (ua, L, or kg)9
1 _
Total Semple 100 40 140 140
2
Taken for LC 24 11.5 35.5
Recovereds
TCO in mg GRAV in mg TCO+ Concentration
Fraction Found in Cor- Found in Cor- GRAV mg/
Fraction | Blank |rected | Tomi® Fraction |Blank |rectsd | Total® | Totaimg | (m3.L, or kg)®
1 1.0 2.0 0.0} 0.0 2.0 2.0
2 12.4| 24.8 | 1.6/3.2| 28.0 28.0. | -
3 3.6 7.2 0.8/16]| 8.8 8.8
4 0.0| 0.0 c.0{ ¢.0 0.0 0.0
5 0,91 1.8 0.0{0.0] 1.8 1.8
§ 21 4.2 20lagl a9 8.7
! 0.0| 0.0 2.615.2 ] 5.2 5.2
Sum 200l 400 701140 | 54.0 54.0

1. Quantity in entire sample, detarmined before LC
2. Portion of whole sample used for LC, actual myg
3. Quantity recovered from LC column, actual mg
4. Total mg computed back to total sample
5. Supply values for bath sample size and concemtration
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TABLE 8-42.

LC FRACTIONATION

SAMPLE: Upwind ambient, canister rinse

———

TCO GRAV TCO + GRAV Concentration?
mg mg totimg my/ (m3, L, or kg)*
Total Sample® (smmmmmmcactoncna- data not|available----)
Tweatrrct | (935300 6.7 0.24
Recoversdd
Eracti TCO® GRAV® TCO + GRAV Concsatration®
Taction mg mg total mg mg/ (m3, L, or kg)
1
2
3
4 (TCO + GRAV <15 mg, No LC)
]
]
7

*Standard conditions of 20° C and 760 mmHg.

3 Quantity in entire sample; determined befora LC.

5 portion of whole sampie used for LC, sctual me.
€ Quantity recovered from LC column, sctusi mg.
9 Total mg computed back ta total ssmple.

® Values supplied for both ssmple size and concentration.

! Not detectable.
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SAMPLE:

LC FRACTIONATION

TABLE 8-43.

Downwind ambient, XAD-2 resin

TCO GRAV TCO + GRAV - Concentratioa?
mg my total mg my/ (m3, L, orkg) *
Tatal Sempie” 0 60.0 60.0 2.2
Taken for LC® 3.0 33.5 36.15 1.3
Recovered® ‘
Fraction Tco* GRAV® -TCO + GRAV cone.gmﬁon’;
mg mg total mg mg/ (m¥, L, orkg)
1
2
3
4 (TEO + GRAV| <15 mg, No LC)|
5
6
7

*Standard conditions of 20° C and 760 mmHg.

3 Quantity in entire ssmple, determined before LC.

B Portion of whale sample used far LC, actual mg.

¢ Quantity recovered from LC column, actual mg.
Total mg computed back to total sample.

® Values supplied for both sample size and concentration.

f Not detectable.
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TABLE 8-44.

LC FRACTIONATION

Downwind ambient, canister rinse

SAMPLE: .
Tco GRAV TCO+GRAV |  Concestration® |
" mg my total mg {m3, L, or ke
 Total Sampie® 225.0 4.0 229.0 8.3
- Taken for LCS 8.2 0.30
Iiﬁnnd‘
Fracti (= GRAV* TCO + GRAV Cancsntration®
Fractien my my totsl mg mg/ (m3, L, or kg)
1
2
3
& 77 1 (TCO + GRAV k15 mg, No:.LC)
- ;
)
7

*Standard conditions of 20° C and 760 mmHg.

2 Quantity in entire ssmple, determined befors LC.
b portion of whois sampie used for LC, setusi mg.
€ Quantity recoversd fram L.C column, sctusl mg.
‘Toulmgmuﬂdbackmtoﬂampb.

® Values supplied for both sampla size snd concantrstion.

f Nat detsctable.
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TABLE 8-45.
ORGANIC ANALYSIS

Biological Treatment Plant Sludge, pH 7 Extract

TCO GRAV TCO + GRAV - GConcentration -
mg mg Total mg mg/ (m3, L, or kg)5
1
Total Sample 135 45 180 400
Taken for I.cz 1.5 28 295
Recovand3
TCO in mg GRAV.inmg .
TCO + Concentration
Fraction Found in Cor- Found in Cor- GRAV mg/
Fraction | Biank |rected | Total® Fraction | Blank |rected | Toral® | Tomimg | (m3L, orkg)®
! 0.0 | 0.0 8.0 }16.0] 16.0 35.6
2 0.0 0.0 18| 3.6/ 3.6} 8.0 |
3 0.0 0.0 2.2 4.4 4.4 9.8 |
4 | 0.0 0.0 0.8 1.6{ 1.6 3.6
5 0.0 0.0 0.2 0.4] 0.4 0.9
& 0.0 0.0 10.4 | 20.8| 20.8 46.2
7 0.0 0.0 1.2 2.4{ 2.4 5.3
Sum 0.0 0.0 24.6 49.2{ 49.2 | 109.4

1. Quantity in entire sample, determined before LC

2. Portion of whole sample used for LC, actual mg

3. Quantity recovered fram LC column, actual mg

4. Total mg computed back to total sample

5. Supply values for both sample size and concentration

8-39



TABLE 8-46.
IR REPORT

sAMpLz: SA-P, ammonia liguor, pH 2 extract: preliminary IR

Wave Nf';“" | latensity Assignment/Comments
(em™") g ‘

3590, 3470 | W free and dimeric OH stretch of phenols

3600-3000 w(broad) | alcohol or phenolic OH stretch (polymeric)

3040, 3000 w | aromatic CH stretch

2955, 2938, | . L |

2850 . s { aliphatic CH stretch y

1660-1650 ! m diaryl ketones, carboxylate jon, or aromatic t
] highly conj. carboxylic acid

1455, 1380 | m,W alkyl CH bend

| 845-800 ‘ W sub. aromatic CH bend

}

1330 \ W . unassigned
|

g g -

PR

.
- B ‘—.—-._ POIIERY SN N Rl G

OTHER REMARKS:

Spectrum indicates that sample is‘predominant]y alkylated phenols ur
alkylated derivates of highly unsaturated or aromatic acids.
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TABLE 8-47.
IR REPORT

sampre. _SA-C, ammonia Tiquor, pH 2 extract: concentrate IR

T
|
Wava Number Intensity { Assignment/Comments

(cm’) ; |
. 3418 7 |_alcoholic or phenolic OH
3055 | ; aromatic C-H )
2959, 2925, | !
2856 l s | aliphatic C-H
1650 | m __8-diketone, diaryl ketone
1602 ] m ‘ aromatic
i 1459 ; s i aromatic, methyl, methylene
1376 j m Jr'aromatic, methyl, methylene
i 814 | m | aromatic, methy], methylene
746 ! S | aromatic, C-CI, aliphatic
i 1
i 1240 i W ! unassigned
| |
|

i
|
!
|
i
f
|
!
i
{
}
|

|

OTHER REMARKS:

2363 and 2342 due to Co,.
Sample appears to conta?n predominantly alkylated phenols.
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TABLE 8-48.
IR REPORT

sampte: _S8A-LCl, ammonia liquor, pH 2 ract: LC cut #1 IR

Wave "',‘,"“" Intensity Assigament/Comments
{em™')
2959, 2932, | | .
2856 R s aliphatic C-H
11465, 1376 m aliphatic CH bend
725 W unassignaed
|
| i
l
} "
| | i
{ }
\ i
z i
i
? |
; !
| | B
| 3
j l |
H { ;
i i H
; s T
: i e
Z | |
: : :
OTHER REMARKS:

Probable saturated hydrocarbon, LRMS indicative of some PNAs as well as
saturated chains.
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TABLE 8-49,
IR REPORT

mpLe: _ B8A-LC2, ammonia Tiquor, pH 2 extract: LC cut #2 IR

Wave Number

(cfn'1 ) Intensity Assignment/Comments
3055 § s | aromatic C-H, -CH,-halogen
2959, 2925, | |
2870 f ;a1iphatic C-H
1931 § W garomatic
1808 } | aromatic
1733 ; W | aromatic
1602 | m | aromatic
1458 f s j aliphatic CH bend
1376 : m | methyl CH bend
1315 m | aromatic
1246 | m | aromatic
1911 % m | aromatic
1081, 1033, |
958 3 m | aromatic
833, 732 ! S faromatic, C-C1, aliphatic
| |
? |
| |
| ?é
| |
| |
| |
f' 1
|
{
: i‘

THER REMARKS:

Probable mono-substituted alkyl aromatic.
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TABLE 8-50.
IR REPORT

sampLg: _BA-LC3, ammonia liquor, pH 2 extract: LC cut #3 IR

Wave N:Mb" ‘ Intensity ’ Assignment/Comments
{em™") i |
| 3055 ! s | aromatic C-H, -CH,-halogen
2925 % W | aliphatic C-H
| 1650 W | unsaturated aromatic
| 1602 m | aromatic
1352 . s - aromatic
1191 m aromatic
383 m _aromatic
- 842 K s | aromatic
| 815 n s | aromatic
773 i s aromatic
746 8 aromatic
|
i
{
i

|

1924, 1801 . W | unassigned
|
|

4
1

P
|

PURUGI PUVEGW (VNN [FUIUON g

OTHER REMARKS:
PNA hydrocarbons; confirmed by LRMS



TABLE 8-51.
IR REPORT

1PLE: 8A-LC4. ammonia liquor. pH 2 extract: LC cut #4 IR

| Wave Nﬁmh" f Intensity ' Assignment/Comments l
{em™) | | .
425 } ga1coho1ic or phenolic OH %
055 1 !aromatic C-H ?
650 5 ‘B-diketone unsaturated C-H carboxy1i¢ acid, diaryl %
| | ketone |
152 | s |aliphatic C-H |
328 ? m ia]iphatic C-H, phenol, acid 2
239 | m |aliphatic C-H, phenol, acid or alcohol
16 ! s |CH,, C-C1, aromatic
5 | S |CH,, C-C1, aromatic

IER REMARKS:
" 2390, 2370, due to CO

2
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TABLE 8-52.
IR REPORT

sampLe: _BA-LC5, ammonia liquor, pH 2 extract: LC cut #5 IR

r Wave Number

1 i intensity I Assignment/Comments
{em™") ( |
3384 | m Lon
3055 5 m iaromatic C-H
2932 l s laliphatic C-H
2856 | m |aliphatic C-H
1719 % W |ketone, ester
1602 m |aromatic
1458 | s aromatic
1376 [ m aromatic
1273 | m | CHo-
821 i m |
746 S phenyl, C-C1, aliphatic
l
2226, 1917 W unassigned

OTHER REMARKS:

This sample possessed, less mass than that required by the Level 1 criteria fo

IR analysis. A spectrum of acceptable quality was obtained by using Fourier
Transform IR techniques. 1

Substituted phenol probable. Bands at 2363 cm - and 2239 cm'1 due to COZ‘
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TABLE 8-53.
IR REPORT

pLE: _8A-LC6., ammonia liquor, pH 2 extract: LC cut #6 IR

Wave N?‘mber ; Intensity j Assignment/Comments
{(em™") i !
280 | S ?aromatic C-H
199 | s | aromatic C-H
)55 ; S Earomatic C-H
325 | s | aliphatic C-H
363 i m ia]iphatic C-H
350 ) s | g-diketone, carboxylate, diaryl ketone
596 | s | substituted phenyl
159 ; s ¥substituted phenyl
280 | s | ester, ether
35 i m | aromatic C-H
52 i s 1 C-C1, aromatic C-H, aliphatic
| %
226 % W | unassigned
| |
i i
| |
| f
B |
|
|
|
|
l
i
| ]
| |
‘R REMARKGS:

LRMS supports aromatic nature of compounds responsible for this spectrum.

terocyclic amines. Probably
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TABLE 8-54.

IR REPORT

sampre: _QA-LC7, ammonia liauor, pH 2 extract: LC cut #7 IR
| Wave Number | i
! “1!‘ % intensity : Assignment/Comments
| {em™) { ¢
§ 2970 ! s gg}iphgtic C-H (stretching)
f 2925 s la]iphatic C-H (stretching)
{
| 2875 m | aliphatic C-H (stretching)
% 1740 s ester or aliphatic ketone
| 1431 ! m | aliphatic C-H (bending)

1376 ! m aliphatic C-H (bending)
i 1239 | s ester C-0
é 1123 [ m | ester C-0
| 1082 | m | ester C-0
11027 | m | ester C-0

739 m | C-C1, aromatic C-H, aliphatic
i 698 m C-C1, aromatic C-H, aliphatic
I 616 m C-C1, aromatic C-H, aliphatic
i

_f i

i l
5
?
;
3
i
OTHER REMARKS:

Probable ester.'
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TABLE 8-55.
IR REPORT

pLe. _8B-P, ammonia liguor, pH 12 extract: preliminary IR

Wave Nﬂmber f Intensity | Assignment/Comments ;
{em™") 1 ’ l
00-3150 } Broad |unresolved band due to NH stretch of amines and |
} 1 anides k!
190, 3020 | m | aromatic or olefinic CH stretch |
20, 2918, | | | l
'860 | m | diphatic CH stretch |
25 | s lester or diphatic ketone |
50 | s lamide 1 band
115-1590 s (broad) | substituted aromatic C=C or NH bend of 1° amine
470 | W laliphatic CH bend
40, 1120 | S iester of aromatic acid, CN stretch of amines or
i i anides, alcohol or aromatic ether | %
0, 640 ! m | substituted aromatic CH bend 1
— f
0 W | unassigned
: i - f
| |
|
|
| |
| .
| |
l | B
| i I
'i |
! ! !
| |
R REMARKS:

Sample appears to be predominantly aliphatic amides and ketones, but only some

gubstituted benzene compounds.
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TABLE 8-56.
IR REPORT

sampLe: _8B-C, ammonia liguor, pH 12 extract: concentrate IR

Wave N?;nb" i Intensity ! Assignment/Commexts
| {em™) | ] )
3600 1 | "Free" OH of .alcohol or phenol
i 3500-2900 l (broad) AEOH and/or NH stretch of alcohols, amines, and
{ ‘ ! anides
3030, 3000 | aromatic or olefinic CH stretch
| 2955, 2930, | |
. 2875, 2850 | . diphatic CH stretch
‘ 1725 | i _ ester or aliphatic ketone
| 1660 . | amide I band
{1595, 1500 | . |aromatic C-C and amino NH bend
| 1470, 1385 | | aliphatic CH bend
1250-1080 | | CH stretch for amines and anides, C-0 stretch of
| , { _ | alcohol, C-C-0 stretch of aromatic esters, or C-0
} | stretch of ethers
| 840-730 | (broad) | amine and anide NH bend
810 _ o | substituted aromatic CH bend
o L
| 1510, 1340, ]
1000, 950 w unassigned
|
!
|
l
! l
| !
|
_—
OTHER REMARKS:

_Bands at 1610, 1605, 1595, and 1510 cn > probably arising from NH stretching
of 1° and 2° amides and amines.

Sample predominantly aromatic and aliphatic amines and amides, but also con-

taining some alcohols aliphatic ketones, esters of aromatic acids, and/or aromatic
-or aliphatic ethers.
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IADLE B-D/.
IR REPORT

APLE: OB-LC1, ammonia liguor, pH 12 extract: LC cut #1 IR

Wave Number i i

| intensity Assignment/Comments
(em'Y) f |
f é ‘
960, 2926, | |
2852 | s 'alkane
462, 1377, | !
1281 | m 'alkane ;
)37 ; m |alkane ;
| i |
'35 i W lunassigned |
f ? |
{ !
| i Q
; ; 1
| | f
E’ | i
! I |
i i
| |
| i
| | i
| | |
| | %
| |
| !
l |
| |
| |
I | |
| i |
| z !
| | |
‘R REMARKS:

This sample possessed less mass

ysi§: A spectrum of acceptable q
echniques.

Sample consisted of saturated hydrocarbons and saturated ethers.

than that required by the Level 1 criteria for IR
uality was obtained by using Fourier Transform
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TABLE 8-58.
IR REPORT

SAMPLE: OB-LCZ2, ammonia liquor, pH 12 extract: LC cut #2 IR

" Wave N.u;nlm ! Intensity E Assignment/Comments
‘: {em™) 1 ‘ ,
| 3055 L m | aromatic C-H, -CHy-halogen .
2959, 2925, | 1
2856 l s | aliphatic C-H
! 1452 m faromatic, aliphatic
| 1376 | | aliphatic
| 833, 842, ! g
| 815,773 | m | aliphatic
732 { s aliphatic, C-C1, aliphatic
|
1938, 1726 | w | unassigned
| i
| | |
}
|
i
L 5
i
5 |
% |
é l
| l *
i | l
i !
! |
l
OTHER REMARKS:

This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. _A spectrum of acceptable quality was obtained by using Fourier Trans-
form IR techniques.

2362 and 2342 due to CO,. Probably PNA hydrocarbon. Sampl ins alkylated
aromatic hydrocarbons. 2 Y Y ample contains ylate
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TABLE 8-59.
I8 REPORT

AMPLE: _OB-Llo, ammoria iiguor, ph 12 extract: LC cut #3 K

Wave Numbe: : 1 ;

1 : Intensity : Assignment/Lomments

{em™") ‘ ; \
3053 ‘ W | aromatic C-H, -CH,-halogen i
2926, 2853 | s |aliphatic C-H | |
1728 i W | ester or aliphatic ketone i
1668 W | alkene E
1456 E m iaromatic, methyl, methylene §
1238 } w lester, ether |
815 ' m | aromatic, C-Cl |
749 ! m !aromatic, C-Cl

% |

1377, 881, | |
640 W iunassigned

JEUU SUURUR NN DENS NSNS NUNNUS ENNCIN USSP

i -

|
|
!
I
u
|
|
|
!
|
1
|
|
|

JTHER REMARKS:

"This sample possessed less mass than that required by the Level 1 criteria for IR
analysis. A spectrum of acceptable quality was obtained by using Fourier Transform IR
techniques.

2363 and 2339 due to C02.~Specific PNA's identified by LRMS,
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TABLE 8-60.
IR REPORT

sampre: _8B-LC4, ammonia liquor, pH 12 extract: LC cut #4 IR

( Wave Number ?

; -1 ! intansity Assignment/Comments
| {em™") |
3459 | m | OH/NH
3062 | m | aromatic C-H,-CH,-halogen
2973, 2918 | s aliphatic C-H
| 2856 ; n aliphatic C-H
% 1725 w ester, ketone
i 1602 W aromatic
1431, 1335 | S aromatic, methyl
1239 1 s ester, ether, amine
{ 1095 | m | aromatic
{ 965 ! m aromatic
746, 615 s aromatic, C-C1, aliphatic
| l
| 1198, 698 W | unassigned
i i
] V
|
i
é
l
} |
OTHER REMARKS:

This sample possessed less mass than that required by the Level 1 criteria
for IR analysis. A spectrum of acceptable quality was obtained by using Fourier
Transform IR techniques. )

Probable aromatic amine or alcohol. LRMS more consistent with amines.



TABLE 8-61.
‘R RZPORT

wpLz: _8B-LU%. ammonia iiguor, ph 12 extract: LC cut =5 ik

| N s
Wave N!",mber ; Intensity Assignment/Comments '
{em™) ; %
600-3200 | w(broad) | alcohol or phenolic OH |
959, 2932, | | |
2856 | s | aliphatic CH stretch i
733 | m ' ester or aliphatic ketone }
602 f w | aromatic C-C
459, 1438 | m | aliphatic CH bend, aromatic |
249, 1102 i m | ester or aromatic acid, alcohol, ether 2
46, 698 | W | substituted aromatic CH bend |
! | | i
772, 855 ! W | unassigned
i | |
| | |
'i | i
|
; 1‘
; r
. 1 |
l l
|
1 l. |
| | |
| i
| | |
| | |
f ! |
| |
ER REMARKS:

This sample possessed less mass than that required by the Level 1 criteria
or IR analysis. A spectrum of acceptable quality was obtained by using Fourier
kansform IR techniques. “

Probable alcohols and esters of aromatic acids.
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TABLE 8-62.
IR REPORT

sampLe: _ 8B-LC5, ammonia liguor, pH 12 extract: LC cut #5 IR

]
i

’ Wave ﬂ:mber ! Intensity Assignment/Comments
g (em™) ’g |
| 2959, 2032, | | |
2856 i s | aliphatic C-H

{ 1733 | m | ketone/ester

1602 | w |
| 1459, 1328 | m | -CH,-
| 1438, 1246 | s alkane
| 1328, 1102 | m alkane

972 l m | aromatic figerpoint
! 835 ; | aromatic

746 W | aromatic

%

| 698 W | unassigned

|
|
i
i
|
?
!
|

R el [l [oruwwu: WA UGN GRS S S

OTHER REMARKS:
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TABLE 8-63.
IR REPORT

jamprz: _8B-LC6, ammonie Tiquor, pH 12 extract: LC cut #€ IR

1

Wave Nymber i
o

i

em ) Intensity | Assignment/Comments 3}
3343, 3144 m [T
3062 | s laromatic C-H
2932 | s laliphatic C-H
2863 3 m ia]iphatic C-H
2713, 2610 | m \H-bonded OH, NH
1733 ! m iketone, ester
1595 | s jaromatic, C==C
1507, 1472 f s laromatic, methyl, methylene 3
1376 | m imethyl CH bend i
1239 | S lester, ether, CH stretch of aromatic amine
787 '; s

|
|
|
i
|

OTHER REMARKS:

Sample predominantly aromatic amines, esters of aromatic acids, or diphatic

or aromatic ethers.
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TABLE 8-64.
IR REPORT

sAMPLE: _ 8B-LC7, ammonia liquor, pH 12 extract: LC cut #7 IR

; w“(::‘f';;'b" i inteasity { ‘ Assignment/Comments
| 2932 3 s | aliphatic C-H
| 2856 i m | aliphatic C-H
1733 \ S }ketone, ester
1616 i m | aromatic C==C
1459 } m | aromatic, methyl, methyliene
1383 : m methyl CH bend
i 1246 m ester, ether
1171 m | ester, ether \
| 746 - W | aromatic, C-C1, diphatic
%
3596 w (broad) unassigned

|

’.
i
f
|

I

i
{

PURENY SECHNNL [N GHUUNGNY [N RSIUN [P R
—— e b B

OTHER REMARKS:
Probable ester.
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TABLE 8-65.

iR REPORT
— Froonorrutation ssparailor: KAU-¢ resing preian oaay
Wave an}mber ' Intensity ‘ Assignment/Comments
{em™) § §
54 | W | aromatic or olefinic CH stretch
56, 2926, | s | aliphatic CH stretch
2854 i
'23 m ketone or ester
301 m conj. olefine and/or aromatic (—
195 W aromatic (<
154 | W aliphatic CH bend
262, 1069 [ W ~ | aromatic ester p-C0-0 stretch
3 m | substituted aromatic compds
|
713, 1693, W unassigned

1182, 1022, 828

ER REMARKS:

This sample possesses less mass than that required by Level 1 criteria for IR
t1ysis. A spectrum of acceptable quality was obtdined, however, since Fourier Trans-
'm IR techniques were utilized.

Sample appeared to contain.principally aliphatic and aromatic ketones and esters.
;0, large peak at 1602 cm-! indicates significant amounts of conjugated olefins. '
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TABLE 8-66.
IR REPORT
Froth flotation separator, XAD-2 resin, IR on concentrate

SAMPLE: —
! i 7 —
% ““""ﬁrb" ! intensity ! Assignment/Comments

| e §

3072, 3054, 3007 w |aromatic and olefinic CH

f1956-1674 _ W aromatic overtones/combinations

1592, 1387 w,m a-substituted naphthalene, or

i | |conjugated vinyl == stretch

|1269-1005 W [aromatic fingerprint region

958 m ~ |{vinyl CH bend, or aromatic in-plane bend
782-700 ’ S-m substituted aromatic compds

[

{1504, 847, 618 W unassigned

|
OTHER REMARKS:

‘Sample contains substituted aromatic and/or unsat. hydrocarbons. Large band ?t
782 cm-1 suggests that sample is predominantly naphthalene, i.e., band at 782 cm”
is the resultant of CH out-of-plane bending of 4 adj. aromatic H.
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TABLE 8-67.
iR REPORT

APLE: - 0Lr T.iotation separator, iAD-< vesin, LT cut =1 Lk

Wave Number

K Intensity i Assignment/Comments
{em™)

2954, 2932,

2856 S aliphatic CH stretch

1740 ester or aliphatic ketone

1459

1438, 1376 aliphatic CH bend

JER REMARKS:
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TABLE 8-68.
IR REPORT

SAMPLE: Froth flotation separator, XAD-2 resin, LC cut #2 IR

Weve “f’f““' é intensity 1 Assignment/Comments
{em™) | ;

2958, 2927, | s aliphatic CH stretch

2857 |
1741 | W lester
1464, 1378 _ m,W |aliphatic CH bend
1261 s ester of aromatic or o,R-unsaturated acids
1078, 1041 s aliphatic ethers, or esters
863, 749, 702 W substituted aromatic
802 | 1 3 ‘substituted aromatic--predominantly a-substitutes

1naphtha1ene or m-sub. benzene
1613, 1604 | W unassigned
OTHER REMARKS:

‘This sample possessed less mass than that required by Level 1 criteria for IR

analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

Sample predominantly esters of aromatic and/or o,8-unsaturated acids and/or
aromatic and aliphatic ethers.
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TARLF g-60
IF REPORT
rroth Tiotation ssparator, XKAD-Z resin, LL cul #5 b

AMPLE:

Ww(::!;n;ber f Intensity ( Assignment/Comments
2;55-2854 | s “jaliphatic CH stretch
1745-1730 } W | ester or aliphatic ketone
1465, 1381 { W [a]iphatic CH bend
1262, 1162, ‘ W | aromatic ester or ether,

1080 | | aliphatic ether
801, 719 W | sub. aromatic compds

| |
1481, 1038, 668] W | unassigned
| |
| |
| |
| |
l
l
|
|
l
|
|
OTHER REMARKS:

‘This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques. Spectrum includes peaks of InIntensity of blanks. Sample appears to
contain only aliphatic esters of aromatic acids, or aliphatic ketones.
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TABLE 8-70.
IR REPORT

sampLz: _Froth flotation separator, XAD-Z resin, LC cut #4 IR

Wave Nl{lmher Intensity , Assignment/Comments
{em™) ]

2955-2854 | s | aliphatic CH stretch
1756-1715 | W ketone or ester
1462,1453 W aliphatic CH bend
1380,1368 | W gem, -dimethyl bend
746 i W | sub benzene
1271,1163,102 | w unassigned

|

|

OTHER REMARKS:

‘'This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transfon
IR techniques.

Spectrum appears to contain predominantly alkylated aromatic hydrocarbons and
aliphatic ketones or esters of aromatic acids.
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TARIE 2.717,
IR REPORT
. rroth flcotation separator, XAD-2 resin, LC cut #5 iR
\PLE:

Wave Number

3 , intensity ‘ Assignment/Comments
{em™") %
50 | broad | alcohol or phenol OH
52 j W [ﬁaromatic CH stretch
39,2932,2856 ] s | aliphatic CH stretch
26 E m | aliphatic ketone, or ester
)2 m | aromatic =<
55,1376 m,w aliphatic CH bend
37,1253 | m ester of aromatic acid, or alcoholic or
( phenolic C-0
23,1075 | W ester of 10 and/or 20 alc.
3,698 1 W | mono-sub. benzene
i
3,1493,1027 W | unassigned
T
:R REMARKS: ‘

-Sample _contains primarily sat. hydrocarbons, aliphatic esters of aromatic acids,
dominantly benzoates, and alcohols or phenols. :
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TABLE 8-72.
IR REPORT

Froth flotation separator, XAD-2 resin, LC cut #6 IR

SAMPLE:
i
Wive Nl;mbet ! Intensity l Assignment/Comments
{em™") . {
2956,2927,2854 | 3 aliphatic CH stretch
1729 | 3 ketone or ester
1452 w | aliphatic CH bend
1380,1371 W | geminal-dimethyl CH bend
758,743 w { substituted aromatic
1258,1244 | W ester or aromatic acid, or aromatic and/or
| aliphatic ethers
1077,1032 | m |
| l
1601,1464 | w | unassigned
|
{
OTHER REMARKS:

"This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transfo
IR techniques.

Sample contains predominantly alkylated aromatic esters and/or ethers.
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TABLE 8-73.
IR REPORT

" IPLE: rroth fiotation separator, XAD-Z resin, LC cut =7 Ik

Wave Number

a1 ! intensity ! Assignment/Comments
{em™") | }
32,2930,2854 | s | aliphatic CH
14,1732 | aliphatic ketone, or ester
51,1380 W | aliphatic CH bend
58,1076,1032 ] acetates or primary or secondary alcohols,
~ or aromatic ethers
3,743,723 w sub. aromatic compds
37,3091,1604, | W unassigned
1553,1121 |
|
i
!
IER REMARKS:

‘This sample possessed less mass than that required by the Level 1 criteria for
analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
techniques.

Sample appears to contain predominantly aliphatic esters (acetates), cyclic
turated ketones, and some aromatic material.
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TABLE 8-74.
IR REPORT

1XR-P, froth flotation separator, canister rinse: preliminary IR

SAMPLE:
Wave Number ety | Assignment/Comments
{em™) 1
3050 W | aromatic CH stretch
2970,2925,2848 W | aliphatic CH stretch
1720,1712 | w | aliphatic ketone and esters:
1640,1595 w aromatic C—
1440,1420,1375 m,m,w aliphatic CH bend
1265 s ester of a,B-unsat. or aromatic acid
or aromatic ester
1140-1125 w aromatic and/or aliphatic ethers
or aromatic esters
890 w substituted aromatic cmpds.
860-700 W substituted aromatic compds
700-650 w substituted aromatic cmpds.
2550,2540,2400, W unassigned
1070-970
OTHER REMARKS:

‘Sample contains predominantly unsat. and/or aromatic eihers and esters -of aroma
acids or aromatic ethers. Bands at 1712, 1440, and 1420 cm™! suggest that aliphatic
ketones or esters of saturatef acids are present:{-CH,-(C=0)-absorbs at 1420} spectr
dominated by band at 1265 cm™! suggesting sample predominantly aromatic ethers.
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TABLE 8-75.

iR REPORT
JmpLe: _1XR-C, froth flotetion separator. canister vipse: concepsioie IR
Wave Ngmber Intensity ! Assignment/Comments
{em™) !
3043, 3007 W t aromatic or olefinic CH
2959, 2946, | aliphatic CH
2856 i
1737 m f ester or aliphatic ketone
2061, 1936 W | aromatic overtones/comhinations
1598 m aromatic C—=(
1452, 1380 | MW aliphatic CH bend |
1259 J - | ‘ester of aromatic ‘or o,B-unsat. ‘acid
1096, 1023 ' m,w ester, aliphatic ether
842, 812, 751 | W,W,m sub. aromatic cmpds
2366, 878 | W | unassigned
|
~iE? REMARKS:

, This sample possessed less mass than that required by the Level 1 criteria
for IR analysis. A spectrum of acceptable quality was obtained by using Fourier
Transform IR techniques. .

Sample appears to contain primarily esters of aromatic or a,B-unsat. acids
and 1° and/or 2° alcohols. Peak at 1598 cm-1 due to org. nitrates or substituted

aromatic cmpds. which occasionally show a large, broad unresolved peak in this
region.
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TABLE 8-76.

| IR REPORT
sampLe: __1XR-LC1. froth flotation separator, canister rinse: 1C cut #1 IR —
r ——)
! Wnnl:rhu { Inteasity Assignment/Comments
{em™) ! .
2059, 2931, 2858 s aliphatic, CH stretch .
1465 . l m aliphatic, CH bend |
1376 | W jsolated methyl, CH bend
718 w - (CHZ) ﬂ-rocki ng
1739, 670 W unass igned
OTHER REMARKS:

‘Sample predominantly sat. hydrocarbons, containing a trace of ketone.
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TARYE N o

- v
R REPQRT

%M?LE. 1XR'LC2. frpoth f1 otation QPHPY‘R"P‘(\\"_ canister vinpco- L0~y 49 ID

|
Wave sz ber z intensity | Assignment/Commerts
{em™) g ;

048 m | aromatic C-H
|

925, 2852 m ! aliphatic C-H

602 m ! aromatic

452 m | aromatic, methyl

42-705 | S aromatic aliphatic

925, 1301, 1244,

1185, 1136, 10%4 W unassigned

!

|
|
|

{ER REMARKS:
High concentration of aromatic material.
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SAMPLE: 1XR-1C3, froth flotation

TABLE 8-78.
IR REPORT:
separator, canister rinseﬁ LC cut #3 IR

Wave N:mhler \ntensity Assignment/Cominests
{em™")
3052 | s aromatic or olefinic CH
2957, 2926, 2857 aliphatic CH
1927, 1000, 178¢ aromatic combinations and overtones
1599 aromatic or olefinic C-C
1456, 1440 aliphatic CH D
1382 methyl CH
1195-1025 fingerprint region-aromatics
880, 843, 811,
744, 748 | s substituted aromatic cmpds
|
1731, 949, 711
| 690 W unassigned

OTHER REMARKS:

Sample contains significant amounts of aromatic hydrocarbons.
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TABLE 8-73.

IR REPORT

‘sampLe: _1XR-LCA. froth flotation separator., camister rinca: 'r o1 w4 '3
: w"(::f'l';'h" Intensity ? Assignment/Commants
| \
i 3502 S 22 amine

3055 m aromatic or olefinic CH stretch

2959, 2925, 2856 s aliphatic CH stretch

1925-1712 W | aromatic combination/overtones

1602 m aromatic or olefinic C=-C

1459, 1451 S aliphatic CH bend

1376 W ’ methyl CH bend

1263-1017 m-w l fingerprint region aromatic

804, 746, 725 M-S | substituted aromatic cmpds.

|

| 2226, 1492, 1326

el

ynassigned

867, 842, 700}
f1A, 566
|

|
|
|
i
1

ITHER REMARKS:

Probable alkylated aromatic amines.
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TABLE 8-80.
IR REPORT

SAMPLE: __1XR-LC5. froth flotation separator. capister rinse: LC cut #5 IR

i‘ Wave Nf!'mb" | Intensity Assignment/Comments
;( {em™*) ‘ !
| 3357 W (broad)_ alcoholic or phenolic OH or amine
| 3055 W aromatic CH
i 2959, 2932, 28b6 s aliphatic CH
| 2226, 2075 W | conjugated C=N, or unsymmetric
i disub. acetylenic -CzC-
1733 m ester or aliphatic ketone
| 1602 m aromatic C==—C
| 1458, 1376 m,w aliphatic CH bend
,i 1260 m 1 phenolic C-0 aromatic ether., ester or aromatig
1095, 1027 m ester, alcohol, phenol, 2° aromatic amine
801, 753 m,w substituted aromatic CH bend
1177, 876, 690 W unassigned
OTHER REMARKS:

Shape peak at 1260 possibly due to P-NH-R absorption.

Sample predominantly alkylated phenols or secondary aromatic amines, or arom
esters.
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TABLE 8-81.
IR REPORT

“wpre: _1XR-LC6, froth flotation separator, canister vinse: 1( cut #6 IR

Wave Number l Assignment/Comments

(cm'l) 1' Intensity %
62 | W | aromatic CH stretch
59, 2932, 2856 s | aliphatic CH stretch |
162 l m \ ketene or ketenimine, or keazoketone
140 ! m i ketene, ester or aliphatic ketone
350 l m { aliphatic diazoketone
702 m aromatic C—C
152, 1376 ] m aliphatic CH
267-1177 ! m { aliphatic or aromatic C-0
'8, 752 | WM | substituted aromatic

| |

109, 1020, 704 .| W | unassigned

|
|
|
|
|

1ER REMARKS:

Sample pfedominént]y'aromatic and saturated and/or unsaturated hydrocarbons but
appear to contain some aliphatic esters and aliphatic diazoketones.
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TABLE 8-82.

. IR REPORT
sammie: _IXR-LC7, froth flotation separator. canister rinse: 1C cut #7 1R —
P ‘
Wave “"1'“" Intensity Assignment/Comments
fem™") _
3055 W | aromatic CH stretch _ S
2959, 2932, 2856 s | aliphatic CH stretch .
2062 s | ketene or ketenimine (C=C=0) (>C=C=N-)
1746 m l,ketene, ester or aliphatic ketone
1465, 1383 MW | aliphatic CH bend |
1074 m aromatic ester ethyl or n-propyl C-C
821, 753 W substituted aromatic or ethyl or n-propy] C-C;% .
1644, 1609, 1348, |
1314, 1178, 952, -
691 W . unassigned

OTHER REMARKS:

Band at 3261”! believed to be due to presence of H,0 in IR cell.
No- strong bands in region 1300-1000 cm-l except at“1074 em-1 suggest that
absorption at 1746 cm-1 due to ester of saturated acid.

Sample predominantly saturated esters, ketenes, or ketenimines.
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TABLE 8-83.
IR REPORT

SAMPLE: 2X-P. final cooler cooling tower vapor, 'XAD-Q resin: preliminary IR

Weve N:m bet '“é“SSW Assignment/Comments
{em™)
3034 W aromatic or olefinic CH
2966, 2932,
2875, 2864 s aliphatic CH stretch
1723 S ketone or ester
1604, 1491 m, w aromatic or olefinic C—=C
1456, 1377 m, w aliphatic CH
1269, 1110, 7
1076 m, S, M ester or aromatic acid, or aromatic and/or
_ ‘ aliphatic ethers '
798, 753, 702 W, Wy, M sub. aromatic cmpds.-2 and 5 adj. hydrogens
1025 J W unassigned
§
=3
OTHER REMARKS: . '

_Sample contains pr;edominantly aromatic and aliphatic esters and/or ethers.
Bands in aromatic CH out-of-plane region suggest monosubstituted and p-disubsti-
tuted benzenes are predominant.
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TABLE 8-84.

IR REPORT
sampre: _2X-C, final cooler cooling tower vapor.. XAD-2 resin: corcentrate IR
WIV(:::I;IBQI’ Intensity Assignment/Comments

| 3094} 3053, QQQE Wal.W aromatic or . nlafinic CH ctretrn ’
‘2255¢_293A:’?854 u - iphatic_ ch ’ T
1674-1955% . aromatic overtones/combinations "
1597, 1426 | m_ | condensed aromatic C*=*C, g-sub. naphthalenes. cong;

vinyl. ' e R
781-699 5-m substituted aromatic cmpds. _;
Q57 n yinyl CH out-of-plane hend or asomagic in-plane ben
1568, 1509, 1456, ] _
1391, 1274, 124p W ( unassigned

OTHER REMARKS:

Sample contains predominantly aromatic hydrocarbons. Bands at 1597, 1426, and
781 cm~1 highly suagestive of a-substituted naphthyl derivatives. Some saturated

hydrocarbons are present as evidenced by weak bands at 2965-2865 cm-1. Strong band
at 950 cm-1 characteristic of conjugated vinyl group.
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TABLE 8-85.
IR REPORT

sampLe: _2X-LC1, final cooler cooling tower vapor, XAD-2 resin: LC cut #1 IR

"

Wave Number j

! 1 ! intensity ; Assignment/Comments
i (em™) | ‘,

12961, 2972, 2859 s _aliphatic CH stretch

1460, 1375 i m.w aliphatic CH bend

|

|

1' |
| |

SN DUSSUINS PUNSINEY IS

OTHER REMARKS: _ .
‘This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transfor
IR Techniques.,

Sample contains only saturated hydrocarbons.
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TABLE 8-86.

IR REPORT
sampre: _ 2X-LC2, final cooler cooling tower vapor, XAD-2 resin: IC cut #2 Ip
Wave Number Intensity Assignment/Comments
(em’)

‘3052, 3024, 3QQ$ 'l aromatic or alefinic CH. .

2962, 2924, 2871 S aliphatic CH stretch

1604, 1514, 1494 w_ aromatic CH bend

1455, 1375 m,wW aliphatic CH bend

800, 755, 735, 499 W,W,W, substituted aromatic cmpds predominantly mono-sub. !

benzene
1261, 1089, 1029,
886, 868 w unassigned

o ——

OTHER REMARKS:

Sample predominant]

cmpds. -
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TABLE 8-87
IR REPORT

JAMPLE: 2X-LC3, final cocler cooling tower vapor, YAD-7 recip: 10 cut 43 1B

Wave Nf{‘mber i Intensity ' Assigiment/Comments
{em™) ? ;
3030 2 W % aromatic or olefinic CH
p965, 2930, 2859 s __aliphatic CH stretch
1738 W | ketone or ester
1456, 1380 m | aliphatic CH bend
1263, 1151, 102& W | aster of aromatic acid, aromatic ether, aliphatic
ether

199, 775, 751,

B899  w,w,w,m

substituted aromatic CH bend

603, 1492, 893

ynassiagned

]
i

USSR NS PREN JU
=

1
i
|
L

C e mamtd

|
|
|
|
|
|
|

OTHER REMARKS:

Sample predominantly saturated and aromat1c hydrocarbons, with some aromat1c and
aliphatic esters and/or aromatic and aliphatic ethers present.
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TABLE 8-88.
IR REPORT

SAMPLE: 2x—gc4, final cooler cooling tower vapor, XAD-2 resin: LC cut #4 IR

g

Wave Number ;

i (cm'l) Intansity ' Assignment/Comments
|

2959, 2929,

2859 s aliphatic CH stretch

1738 m ketone or ester

1462, 1380 mo | aliphatic CH bend

1268, 1116,

1028 m, W, W ester of aromatic acid (p-C0-0) aliphatic or

} aromatic ether (C-0-C)

799, 752, 711 | substituted aromatic cmpds.

1661, 1603,

1069 W unassigned

1 .

!

OTHER REMARKS:

Sample predominant1y aliphatic and aromatic hydrocarbons, containing some
esters of aromatic acids, and/or aromatic or aliphatic ethers.
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TABLE 8-89.
iR REPORT

dwpLe: _2X=LC5, final cooler cooling tower vapor, XAD-2 vesin: 1C cut #5 IR

&

Wave Number

1 l Intensity ; Assignment/Comments
em™) | ;
! : _
959, 2930, 2859 s |_aliphatic CH stretch
732 i | ester or zliphatic ketone
603 I l aromatic or olefinic C—=—C
62, 1380 | m,w | aliphatic CH bend
1280, 1128 s,Mm | aliphatic ester of aromatic acid, aromatic or
; | aliphatic ether '
740, 711 [ W | substituted aromatic
] |
05 W | unassigned
|
|
|
|
|
i
|
i
I
l
! b o
OTHER REMARKS:

This sample possessed less mass than that required by the Level 1 criteria for IR

‘analysis. A spectrum of acceptable quality was obtained by using Fourier Transform IR
techniques.

Sample appears to contain predominantly aliphatic esters of aromatic acids and/or
aromatic or aliphatic ethers.
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TABLE 8-90.
IR REPORT

sampLE: _2X-1C6, final cooler cooling tower vapor, XAD-2 pecin: IC cut 6 1R

Wave N:;mher Intemsity Assignment/Comments
{em™)
3063 _ W argmatic or alefinic CH
2959, 2930, 2859 s aliphatic CH stretch
1726 s ester or aliphatic ketope
1603 m aromatic or olefinic C=—C
1462, 1380 m,w aliphatic CH
1274, 1116 m,m ester of aromatic or o,B8~unsaturated acids
752, 711, 693 m-w substituted aromatic cmpds
7}1497 W unassigned
DTHER REMARKS:

Sample predominantly esters of aromatic or &

alcohols.
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TABLE 8-91.
IR REPORT

sampLe: _ 2X-LC7. final cooler cooling tower vapor. XAD-2 yesin: |C cut #7 IR

Wave N:mber § lntensfty 5 Assignment/Comments

{em™) f }
2953, 2930, 285‘3 s |_aliphatic CH stretch
1726 i m l ester of aliphatic ketone
1603 ‘ m i aromatic of olefinic C—<%
450, 1374 | m | aliphatic CH bend
1274, 1045 i m | ester of aromatic or a,8-unsat. acid-
1110 ! s aliphatic ether ,
722 1 w sub. aromatic, predominantly 4 adj. H

| .

3323, 3096, 1668, L
1556, 940 W unassigned

OTHER REMARKS: _ . .
Sample contains predominantly aliphatic ethers with evidence of esters _of aromatic
or a,B-unsaturated acids.
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sAMPLE: _ 2XR-P. final

TABLE 8-92.
IR REPORT

Wave Number intensity Assignment/Comments
fem™ ,

| 3060 ’ W aromatic or olefinic CH -
2963, 2927, 2862 s aliphatic CH. . - ]

1733 | s ester or aliphatic ketone '

1603 m 1 aromatic C--C

1461, 1378 | S,m aliphatic CH

1414 | m a-naphthalene, aliphatic CH

1260 | 3 _aromatic and aliphatic ethers and esters

1088 and 1023 ; s aromatic fingerprint region

805, 864, 698 m substituted aromatic CH bend

2064, 1946 W unassigned

1

OTHER REMARKS:

Bands at 2363-2340 cm~)

Probable aliphatic esters of aromatic acids, and

are due to presence of C0, in cell.
g]ky]ated aromatic hydrocarbons.
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TABLE 8-93.
IR REPORT

sAMPLE: _ 2XR-C. final cooler cooling tower vapor

o canister rinse: _contepntrats IR

Wave Number lntensﬁy

(cm" \ : } Assignment/Comments
;70 I W { aromatic or plefinic CH
2966-2856 | s | aliphatic CH
1740 l m | aliphatic ketone or ester
1667 | m | aromatic ketone or olefinic C=C °
11600 | W aromatic or coni. olefinic C=C
1465 } s aliphatic (methvlene) or aromatic C-C
1410 l m a-naphthalene, olefine, or paraffin
1380 | m methyl and a-naphthalene
1264 ] S aromatic ethers, or esters
1093-1020 ! S . aliphatic ethers, aromatic C-C
867-800, 697 | s,m substituted aromatic CH bend
| |
2082, 1947, 666 W unassigned

I
OTHER REMARKS: _
Peaks at 2365-2340 cm™ ! due to presence of CO
_ Bands at 867, 800, and 697 are suggestive of
rings, e.g., 1,3,5-trisubstituted benzene.

Probable aromatic hydrocarbons and alkylated
carbons.,
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TABLE 8-94.
IR REPORT

Wave "“1““’" I Intensity Assignment/Comments
{em™) {
13600, 347 ' . S "Free" alcoholic OM  aromatic.amines “free' NH
3300-3100 \ (broad) NH stretch of HJmHEkgLj_lﬂg_QLJ&LjILEIQh_QﬂJi___*
' bonded alc.
3030, 3005 \ s | aryl or vinyl CH stretch
2920, 2960 s,m alkyl CH stretch
1720 S aliphatic ketone or ester
1615 3 NH banding of 1° amines _ ,
1595, 1500, 1495L s NH banding of 2° amines + aryl or v1ny1 <
{1455, 1375 | SaW alkyl, CH bend |
1280f1200 ' m-w aromatic QH bends or ester of a,8-unsat. acids or
aromatic acids, aromatic CN stretch, or aryl ether:
1150, 1110, 1035 S,W,W aliphatic or aromatic ester, aliphatic ether, or
amine C-N !
B35, 730 SyMm substituted aromatic CH
_,1415;.1320,-1175,,‘v- e ; 4;%
1930, 880, 690 | W - unassigned S
OTHER REMARKS:

Sample predom1nant1y ‘amines, diphatic ketones or esters of aromatic acids, and
some aleoholic compounds.



TABLE 8-95.
IR REPORT

SAMPLE: 9A-LC1, final cooler cooling tower hot well, pH 2 extract: LC cut #1 IR

1749, 1723, 995

Wave N.u‘m ber i Intensity ' Assignment/Comments
{em™) f §
2964, 2916, 2821 W | aliphatic CH stretch
1494 ‘ s | aromatic ([
1462 l s } aliphatic CH bend, or aromatic
1412, 1377 [ m | aliphatic CH band
1333 ; s C-N of teriary amine
863, 670 3 m substituted aromatic CH band, alkane, or C-C]
w unassigned

S
I
l
i
l
!
|

OTHER REMARKS:

‘This sample possessed less mass than that required.by the Leyel 1 crjteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform

IR techniques.

Sample appears to contain predominantly aliphatic and aromatic tertiary amines.
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TABLE 8-96.
IR REPORT

sampLe: _9A-1C2. final cooler conling tower hot well DH 2 extract: LC cut £2 TR

q i
Wave “:mb“ ! intensity Assignment/Comments
{em™') {
3055 : l w aromatic C-H, —Cﬂgjhalogen
12925, 2856 1 s aliphatic C-H
11725 W ketone, ester
‘1602 w aromatic (==
|1453 m aromatic, aliphatic
1376 W methyl CH bend
841, 814 m aromatic
1739 s aromatic, C-Cl
1191, 1034 oW unassigned
OTHER REMARKS:

‘This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transfon
IR techniques.

8-90




TABLE 8-97.
IR REPORT

sampre: _9A-LC3, final cooler cooling tower hot well, pH 2 extract: LC cut #3 IR

Wave N:mher ! Intensity f Assignment/Comments
|
3048 ; m | __aromatic C-H. -CHtha1oqen
2927 | s | aliphatic C-H
2858 | m | aliphatic C-H
11727 W | ketone, ester
1601 . | m | aromatic C==(
1450 m | aliphatic CH bend
1380 | W | methyl CH bend
1264 | W | ester, ether
942 ; W | aliphatic, aromatic
882 i m ‘ aliphatic, aromatic
812 { m i aliphatic, aromatic, C-Cl
745 [ s i
| I
]
1184, 1163, 1038 W |_unassigned
|
'{
|
! | .
! f )
(
OTHER REMARKS:

‘This sample possessed less mass than that required by the Level 1 criteria for
IR anatysis. A spectrum of acceptable quality was obtained by using Fourier Transfrom
IR techniques.

Probable PNA hydrocarbon.
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L. OTJ0.

IR REPORT
sampLe: _ 9A-LC4, final cooler cooling tower hot well, pH 2 extract: 1L cyt 24 IR
Wave N:mber l Intensity } Assignment/Comments
{em™") I \
3418 l s | o, N
3062 l W | aromatic c-H
| 2959, 2933, 2856 W | aliphatic C-H
11719 W | ketone, ester
| 1459 s ( aromatic, aliphatic CH bend
1434 m aromatic, methyl, methylene
1095 m aromatic
746 s | multiplet-aromatic, C-C
l
i
OTHER REMARKS:

"2363 and 2336 due to €0,
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TABLE 8-99.

IR REPORT

campLe: _9A-LCO. final coler cooling towew hot well o 2 extract: I8 cut #5 TR .
‘ Wave N";"b" i Intensity ] Assignment/Comments
L ) | |

418 | W O,

2932, 2856 | s |_aliphatic C-H

1718 { W . _ketone, ester

1458 ! m | _aromatic, methvl, methvlene
| 746 | m aromatic, C-CI
670 | S aromatic, C-Cl

| i

11287, 1095, 1013 W unassigned

| :

—

i
i
|
i
|
i

.
|

OTHER REMARKS:

“This s | i iteria for
This sample possessed less mass than that requ1red_by the Level 1 cri
IR analysis?mpA sgectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

2363 and 2336 due to COZ‘ Probable aromatic alcohol or amine.
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TABLE 8-100.

IR REPORT
SAMPLE: _%:M_C_Q.ﬂ_er_ﬁmlinmpr hot well, pH 2 extract- IC cut #£6 IR
| Wave an‘mher ? Intensity \ Assignment/Comments
: {em™) f !
3363 } m OH
3041 l m aromatic C-H
2925 | s | aliphatic C-H
| 2856 m | aliphatic C-H
(1705 s ketone, ester )
1596, 1506 ] s aromatic C~=C
1459 _ 1 S aliphatic CH bend
1376 m Jgﬁmethy] CH bend
1287 s l ether ester of aromatic acid, alcohol, or phenol
753 m substituted aromatic CH bend
|
i |
| |
!
l
!
OTHER REMARKS:

‘Probable alcohols or alkylated phenols.
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TABLE 8-101.

IR REPORT
sampLe: _JA-LC7. final cooler cooling tower hot well, nHE? ewtract: |Coeut 37 10 *
Wove Nﬁmber i intensity Assignment/Comments
em™) ‘ ‘:
3287 } W ? alcoholic, phenolic, or acidic OH
2927 | s | aliphatic C-H
2856 | m | aliphatic C-H
1738 | s . ketone, ester
1693 , m | ketone, acid
1597, 1558 | |_aromatic ce=c
1455, 1417 % | _aromatic, methvl. methviene
‘ {
749 W 1 unassigned

OTHER REMARKS: : .
~ "This fs"amp]e possessed less mass than that required by the Level 1 criteria for IR

analysis. A spectrum of acceptable quality was obtained by using Fourier Transform IR
techniques,

Probab]e alkylated phenols, ketones or carboxylic acids.
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TABLE 8-102.
IR REPORT

SAMPLE: _9B-P. final cooler cooling tower hot well, .pH 12 exfract: preliminary LR

e

sr Wave Number

i {! Intensity Assignment/Comments
{em™) |

3300, 3100 | __m (broad) alcoholic QN or amine or amide NH -

3058 W aromatic or olefinic CH —_

2928, 2857 S,m aliphatic CH

1727 S ester or aliphatic ketore

1597 s | aromatic C==C, amine NK bend

1502 m aromatic C—C

1455, 1178 t S aliphatic CH bend, ester, aromatic amine C-N

1106, 1059 l m | ether, ester, aliphatic amine .

746 | s(b) “substituted aromatic CH bend and NH bend of 1°
) amines 1
l

834, 811 ! W unassigned

OTHER REMARKS:

‘This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transfon
IR techniques.

Doubled at 1242 and 1172 cm~l highly suggestive of CN stretching of aromatic
amines. Probable alkylated aromatic amines, and esters of aromatic acids.
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TABLE 8-103.
IR REPORT

sampLe: 9B-C. final cooler cooling tower hot well. pH 12-extract: concentrate IR

o i ;
; w“(;::';m" : Intensity E Assignment/Comments
3520 ‘ m | alcoholic free OH stretch
3600, 2900 | (broad) | alcoholic OH, amide or amine NH
3070, 3006 | s | aromatic or olefinic CH stretch
2990, 2959, 2890 5,5 | aliphatic CH stretch
1630, 1610 | S | 1° amine-NH bend, or amide
1590, 1515 m,s , aromatic C—
1580, 1480 ‘ s | aromatic ==
‘71450, 1380, 1350 w,m,w | gem-dimethyl CH vibration
1295 l m ‘ aromatic amine CH
1260 . |  m (broad) | aliphatic amine CH or alcohol :
1190, 1018 m-w | aromatic fingerprint region, ether, alcohol,
?' 4 aliphatic amine or amide
850, 680 | s (broad) | 1° and/or 2° amine NH wagging and CH bend of
‘ e | aromatic compounds, including heterocyclic amines
760, 700 m | substituted benzene | |
11325, 958, 950, }
1940 and 895 W [ unassigned
l N
. |
l.
|

OTHER REMARKS:

" Sample predominantly alcohols, aniline, and alkylated anilines (both N- ar]d ring
substituted). Bands at 1380 cm~1 and 1350 em L suggest that alky]ated c}emvatwes
are primarily i-pr or t-bu compounds. Also, the series of ba_mc_is in region of 1630 -
1450 may arise from heterocyclic aromatic amines such as pyridine and quinoline, as
well as from the carbon homologs.
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sampLe; _9B-LC1, final cooler in er hot well, pH 12 extract:

TABLE 8-104.
IR REPORT

ICcut #1 IR

; . Wave Number

i

5 1 ‘f Intensity ‘ Assignment/Comments
| 2956, 2926, 285D s aliphatic CH stretch
1743 i W ester, or aliphatic ketone N
1464 m aromatic C—=C stretch, or aliphatic CH bend
i 1452, 1379 W aliphatic CH bend o
| 723 W -(Csz4 - rocking or substituted aromatic CH bend
1258, 1021 W | unassigned L
N
%, l
|
{
!
?
OTHER REMARKS:

'Samp1e contains predominantly saturated hydrocarbons and saturated ketones.
Possibtly small amounts of saturated esters.
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TABLE 8-105.
IR REPORT

sampLE: _9B-LC2. final cooler ¢ooling tower hot well pHI12 extyact: |G cut #2 IR

‘ w"" N!s;;:ber Intensity } Assignment/Comments
| om |
25, 2926, 2858 s aliphatic CH stretch
1462, 1450 i m aliphatic CH bend
1317 ‘ W methyl CH bend
iﬁ)? ; W substituted aromatic CH bend
| .
1193, 1143, 1119 W unassigned

|
|
|
|
|
|

OTHER REMARKS:

Thi : ired 1 1 criteria for IR

This sample possessed less mass than that requn_‘ed by the'Leve _
analysis, A zpectrum of acceptable quality was obtained by using Fourier Transform IR
techniques. ° _ ]

Sample contains only saturated hydrocarbons with trace amounts of aromatic
compounds .
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TABLE 8-106.

IR REPORT
sampLe: _9B-LC3, final cooler cooling tower hot well, npH 12 extract- [C cut #3 ID —
| em™) | | |
| 2957, 2928, 285% s | aliphatic-CH
1733 | m | ester or aliphatic ketone
1456, 1375 | m | aliphatic CH bend
751 | w | (-CH,), - or substituted aromatic
1687, 1288, 126% W unassigned
i
|
i I
|
|
}'
l
|
OTHER REMARKS:

‘Probable saturated hydrocarbons.
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TABLE 8-107.

IR REPORT
SAMPLE: 9B-LC3, final cooler cooling tower hot well. oH 12 extract: 1C tut #3 IR
; w”:u:‘;'b" ' Intensity ’ Assignment/Comments
 lem |
799, 2929, 2859 s | aliphatic CH stretch
1456 | m ' aliphatic CH bend
1379 | i methyl CH bend
1262 ? | t-butyl
|52 | substituted aromatic CH bend
|
78, 1597, 138D,
1280, 1021 | W unassigned

! |
. o

| |

OTHER REMARKS:

‘Probable saturated and alkylated aromatic hydrocarbons.
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TABLE 8-108.

IR REPORT
sampLe: _9B-LCA, final cooler cooling tower hot well, pH 12 extvact: IC cut 4 IR
? Wave "_"1““’“ ! Intensity Assignment/Comments
| {em™’) !
| 2956, 2927, 285k s aliphatic CH stretch
1735 } aliphatic ketone or ester
1604, 1496 W aromatic C~=C stretch
1455, 1377 m,w aliphatic CH bend
¥
1276, 1121 i W aromatic ester §-C-Q stretch
745, 698 | W substituted arpmatic CH or C-Cl
| | |
| 1216, 1073, 1020 W unassigned
|

|

— e e—

{

I

OTHER REMARKS:

‘Sample appears to be predominantly aliphatic ketones, with some aromatic esters
of considerable aliphatic character present.

Shape spike @ 668 cml remains unidentified.
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TABLE 8-109.
IR REPORT

supte: 9B=LC5. final cooler cooling tower hot well, nH 12 sxtract- IC*cut 45 1B

cm—

Nave N:mber Intensity ‘ Assignment/Comments
{em™) i ‘
59, 2932, 2856 s | aliphetic cH
&% ] s | _ester or aliphatic ketone
1465 | m | _aliphatic CH bend
52—87—, 1274 | s | ester of aromatic acid, aromatic ether
123, 1075 | m ester or ether
6, 695 5 W substituted aromatic CH bend, C-Cl
B |
7, 1602, 1582,
ﬁ&B,952, 876 | W unassigned

|
i
|

P Se———

OTHER REMARKS:

Probable ah’pha"cic esters of aromatic acids.
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TABLE 8-110.
IR REPORT

sAmpLe: _9B-LC6, final cooler cooling tower hot well, pH 12 extract: IC cut

£f 1D

: Wave Number Intensity Assignment/Comments
| em™)

| 3500-2500 broad | 1° or 2° amipnes and 1° or 2° amideg
3055 * s aromatic CH

(2924, 2856 - s aliphatic CH

1595, 1506 s | aromatic C===C, amide I and II bands
1460, 1376 m | aliphatic CH bend

1246 S aliphatic or aromatic CaN

897, 699 S _substituted aromatic compounds
2068, 1924, 1314,

1157, 1040, 944 W unassign

l

OTHER REMARKS:

‘Sample appears to be predominantly aromatic and aliphatic amines or amides.
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TABLE 8-111.
IR REPORT

owpte: _9B-LC7, final cooler cooling tower hot well. pH:=:12 extract: LC cut #7 1R

Wree Nu{t;ber | Intensity : Assignment/Comments
{em’ !
-2;5'3, 2930, 2854 S 1 alkvl CH stretch
{2061 | s |__isothiocvanate or keterimines (=N=C=§) ( C=C=N) !
11603 ! S | _unresolved C*=*C stretch of sub. aromatic compound
{1462 g m f alkyl CH bend ‘ '
%—Ig, 699 i m |___substituted aromatic CH bend
|
1656, 1497, 1280 w unassianed

|

i

i

s
|
|
{
|
?
?
|
|
l
{
|
l
!
|

ITHER REMARKS:

‘ i iteria for
‘This sample possessed less mass than that reqmred.by the Leyel 1 crite
IR analysis. pA sgectrum of acceptable quality was obtained by using Fourier Transform

R techniques.

Sample contains alkylated aromatic compounds and/or alkyl or aryl isothiocyanates

or keterimines.
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sampLe: _10A-P, final cooler cooling tower cold well

TABLE 8-112.

IR REPORT

pH 2 extract:

nreliminary IR

Wave Number

( 1 Intensity Assignment/Comments
; {em™) A
| 3500-3200 w_(broad) alcoholic or phenglic OH
| 3056 W aromatic or olefinic CH
| 2959, 2918, _ _ .
| 2849 m,S,S ‘aliphatic CH stretch
1712 3 ketone, ester
1689-1644 - ketone, acid
: 1603, 1495 _m aromatig G-
|_1461, 1380 m,w 2liphatic CH bend
| 1243 | s (broad) phenol, alcohol, acid, ester
809, 741, 698 m,s,m sub. aromatic CH bend
. 1724, 1432,
1123, 1009
i 837 W unassigned
l
OTHER REMARKS:

Probable a]ky]atéd phenols and carboxylic acids.
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TABLE 8-113.
IR REPORT

SAMPLE: 10A-C. final cooler coolina tower cold well. pH 2 extract: concentrate IR

wrfw"' N?‘mber f Intensity | Assignment/Comments
; {em™) ; |
[gzo, 3500 ‘ s | free alcoholic or phenolic OH
735002900 {2 (broad bands) ! banded OH-alcohol or phenol
3030 | S E aromatic or olefinic CH stretch
2950, 2890 | s | aliphatic CH stretch
1712 ; W | ketone or ester
71630, 1610 | s (broad) i substituted aromatic C—==C
1520, 1500 S | aromatic or olefinj¢ ===
"165, 1390, | |
1365 , S,m,m | aliphatic CH bend
1190-1160, 1115 S,Mm | alcoholic or phenolic C-0, or aliphatic ethers
890, 845, 695 | w,m,Ww |  substituted aromatic CH "
| i
42, 1330, | |
1320, 1290, | l
1275, 1040, 945 W | unassigned
- | |
| |
| |
| i
|
1 i
|
1 i
| |
| |
OTHER REMARKS:

, -1
"Sample predominantly alcohols, and alkylated phenols. Small peak at 1712 cm

suggests that small quantities of carboxylic acids, ketones, and/or esters might
be present.
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TABLE 8-114.

IR REPORT
sampLE: __10A-L final ler cooli , ell.pH 2 extract: IC cut #1 IR
WMNl{lﬁhcr i . ' Assignment/Comments
{em™) ]
2949, 2923, _, —
2854 | s | alkyl CH stretch _
1748, 1711 W | ester and/or ketane
1463, 1379 W alkyl CH bend
1154, 1197 B , »:@A :‘ 2;_  unassigned
, i
R
!
!
OTHER REMARKS:

‘This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transfom
IR techniques.

Sample appears to contain only aliphatic hydrocarbons, esters, and ketones.
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TABLE 8-115.
IR REPORT

sampe: " 10A-1C2, final cooler cooling thwer cold well *pH 2 extract: 4C cut #2 IR

Wave Nf"{“b" ’ Intensity ’ Assignment/Comments
(em™) f ]

3045 . ' W ’ aromatic or olefinic CH

2054, 2926, | i

2857 | s- | aliphatic CH stretch

1726 ! W 5 ketone or ester |

1459, 1378 | mw |  aliphatic CH bend

1261 1 I aromatic ester C-C0-0 stretch

" 841-699 ; W | aromatic CH bending (substituted)

| t

1039, 876 ! W | unassigned
| -
| |
| |
| |
| |
| |
i i
l l
1 |
l |
|
|

OTHER REMARKS:

This sample possessed less mass than that required_by the Leye1 1 criteria for IR
analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques. _ . iy "

Sample predominantly saturated and aromatic hydrocarbons, with some aromatic and/or
alkyl esters.
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TABLE 8-116.

IR REPORT
sampLe: _10A-LC3, final cooler cooling tower cold well, pH 2 extract: IC cut #3 IR
w"(‘ “g‘;‘h" Intensity Assignment/Comments
om
2942, 2930, _
2859 s aliphatic CH stretch
1462 m aliphatic CH bend
840 m | aromatic, unsaturated CH bend-
/46 s | aromatic CH. bend
881 W , unassigned
2
OTHER REMARKS:

-This sample possessed less mass than the required by the Level 1 criteria for IR

analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

Probably alkylated aromatics.
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TABLE 8-117.
IR REPORT

SAWPLE: 10A-LC4, final cooler cooling tower cold well, pH 2 extract: [IC cuyt #4 IR

gr’—mv! N.';“h" i Intensity f Assipnment/Comments
e |
{ 3398 3 3 5 phenolic or alcoholic OH
52, 2932, | |
2863 | s | aliphatic CH stretch
1 { s | ketone/ester
| H52 ; s aliphatic CH bend .
ilM7 m ether, aliphatic ester
| 16, 725 ( S (-CH,-), or substituted aromatic CH bend
. { = v
|
i

r
|

&

11T

1,
|
|
|
|
|
|

-
N P — PN PRI UGN Bty [PUCIN [N NERINUNN I ey PO [Nt [ JUCUREE DN (R (SN G PR .
.

UTHER REMARKS:

‘Probable aliphdtic ketones, esters, or ethers and/or alkylated phenols.
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TABLE 8-118.
IR REPORT

sampLe: _ 10A-LC5, final cooler cooling tower cold well, pH 2 extract: LC cut #5 TR

r

Wave Nember

1 Intensity Assignment/Comments
{em™) ‘
3411 S alcoholic or phenolic OH
3336 m alcoholic or phenolic OH
2959, 2932, 2856 5 _aliphatic CH
1712 I m ketone or ester
1602, 1589, W ~ aromatic or olefinic ¢
1452, 1342 s _aliphatic CH bend -
1090, 1013 m phenolic or alcoholic CO stretch, aliphatic ether
‘ _or ester
739 s - Substituted -aromatic CH bend ar C-CI
1280, 1218,
3055, 698 W unassigned
OTHER REMARKS:

Probable alkylated phenols and some aliphatic ketones and/or esters.
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TABLE 8-119.
IR REPORT

SAMPLE: 10A-6, Final cooler cooling tower cold well. DH 2 extract: 1C cut #& IR

Wave N:mber ? Intensity ‘ Assignment/Comments
{em™) 5 "
3300-2500 | s (broad) |  carboxylic acid OH phenolic OH stretch
3034 \ S | aromatic CH stretch
2959, 2924, | |
2863 g s | aliphatic CH stretch
1698 | S " asym. C=0 stretch for saturated and unsaturated/
! l aromatic carboxylic isomer
1595 | S ' aromatic C=C
1500-1600 ! m l aromatic C—C
458, 1376 | mw | aliphatic CH
1266, 1157, 1026 m I C-0 of carboxylic acids and phenols
835, 773, 752,| t
691 ' m | aromatic compounds-substituted
| |
2068, 1869, 931 W ‘ unassigned
i
|
| i
1
l l
| |
I !
I l
l |
OTHER REMARKS:

Sample predominantly aromatic and aliphatic carboxylic acids and/or alkylated

phenols.
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TABLE 8-120.
IR REPORT

10A-LC7, final cooler cooling tower cold well, pH 2 extract: LC cut #7 IR

SAMPLE:
e R -
2962, 2920, | m ~ |alkyl CH stretch
2852 ¢~ |
11738 m |'ester, ‘or aliphatic ketone
1703 s | ketone or ester |
1618, 1439 () | - m - ~ . [aromatic or olefinic (=
1104,1042 % - | . wmi- _|aviphiatic ethers, or 2° alcohol
1676, 863, 834 W Tunassianed

OTHER REMARKS:

This sample possessedA less mass than that required by the Level 1 criteri
1S Sd POSSTISET 1635 HidSs tha ‘ teria for
IR analysis.® A spectrum of acceptablé quality was obtaine i o
IR techyiques. Gcep=abt q' y » tained by using Fourier Transform
Sample appears to contain only residual aliphatic ketones and esters.
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TABLE 8-121.

IR REPORT

qupe: 10B-C, final cooler cooling tower cold well, pH 12 extract: concentrate IR
E mv:ﬂ:u;ber } intensity { Assignment/Comments

| | |

5460-3000 | s(broad) |amine or amide NH stretch

13062 § s | aromatic or olefinic CH stretch

2954, 2870 1 m | aliphatic CH stretch

2151, 2055 ' W ! ketenes (C=C=0) and isothiocyanates

1705, 1664 | s | amide I bands (N=C=S)(C=0 stretch)

1604, 1515 S amide II bands (N-H bend) or amine NH bend, or

] | aromatic €= ‘

1500 ' s | aromatic C~—C

1445 I S | aliphatic CH or saturated 1° amide

1316 3 m | aliphatic CH bend

1322 | aromatic amine C-N

1267 - 1034 W \ aromatic fingerprint region and/or amino C-N

stretching

%0- 800 m(broad) amine and/or amide NH bend
| HE-691 s,m monosubstituted benzene
1588 W unassigned

OTHER REMARKS:

Sa_mple--predominant]y aryl and/or alkyl amines and amides; bands at 3062,
1664, 1604, 815, 746, and 691*1 strongly suggesting that appreciable amounts of
ailine, N-alkylated aniline, and/or amides of benzoic acid are present.
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TABLE 8-122.

IR REPORT

SAMPLE: 10B-LC1, final cooler cooling tower cold well, pH 12 extract: LC cut #1 IR
Wave Number . . .
1 Intensity Assignment/Comments !
’ (em™) |
2957, 2928, _ - !
. 2853 s | aliphatic CH stretch : ‘
1750 W | ketone or ester *
1462, 1375 myw | aliphatic CH bend i
l |
1467, 722 W unassigned
|
| |
L |
i
i
i
~ |
i
|
|
if
| |

OTHER REMARKS:

Sample contain§ predominantly saturated hydrocarbons.
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LABLE 8-123.
iR REPORT

sﬂ&‘— 10B-LC2, final cooler cooling tower cold well. pH 12 extract: LC cut #2 IR

| e Number

| §(ﬂ4) :} Intensity % Assignment/Comments
W, 2956, | |
'ﬂ], 2424 | s laliphatic CH stretch
W, 1963, | |
1380 f m laliphatic CH bend
1%L, 1161 { w (aromatic or aliphatic ether
5, 1038 W |aromatic or aliphatic ether
i, 804 LW |substituted aromatic CH bend or C-Cl
l |
19, 1586. | w lunassigned
| |
i |
| |
| l |
; | |
' | |
i |
| i
l
i
|

This sample possessed less mass than that required by the Level 1 criteria for
ﬁgysis. A spectrum of acceptable quality was obtained by using Fourier Transform
niques. .
Probable saturated hydrocarbons, with some aromatic or aliphatic ethers.
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TABLE 8-124.
IR REPORT

sampLe; 10B-LC3, final cooler cooling tower cold well, pH 12 extract: LC cut #3 IR

Wave N."I“'b" Intensity Assignment/Comments
fem™")
2959, 2929, | | o
2859 s aliphatic CH stretch

1738 W ester or aliphatic ketone

1462, 1380 W aliphatic CH bend »

1262 W alkane, aromatic, aromatic ether, ester of
aromatic acid _

1028 W 'aromatic or aliphetic ether ester of aromatic acid

746, 722 W v ~(CHp), - rocking or substituted aromatic CH bend

OTHER REMARKS:

This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques. )

Probable diaphatic esters of aromatic acids, or aliphatic or aromatic ethers.
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TABLE 8-125.
IR REPORT

COPLE Final cooler cooling tower cold well, pH 12 extract: LC cut #4 IR
i
Wrve Nﬁmber ! Intensity | Assignment/Comments
{em™) , }
2959, 2929, | S | aliphatic CH stretch
2859 | |
1730 | m | ester or aliphatic ketone
1456, 1380 ! m,w | aliphatic CH bend
1116 | W | saturated ester and/or ether
746, 711 | W | substituted aromatic CH bend
] |
39 ’ W unassigned
| | '
I
|
!
» |
o .
“ l
|
! |
|
| !
| |

UTIERRHARKS: ] . .
Ihis sample possessed less mass than that required by the Level 1 criteria for IR
mysis. A spectrum of acceptable quality was obtained by using Fourier Transform IR
niques. .
Sample contains predominantly aliphatic hydrocarbons and/or esters, with some
substituted aromatic compounds.
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TABLE 8-126.
IR REPORT

10B-LC5, final cooler cooling tower cold well, pH 12 extract: LC cut #5, IR

SAMPLE:

Wive N:mim Intensity » Assignment/Comments

{em™)

2962, 2923, W | aliphatic CH stretch

2853 _
1648 m term v_'iny], NH2 in plane bending
1508 m -NH-, aromatic (—< .
1460 m aliphatic CH, aromatic or olefinic (—

680 m -NH,- out of plane bending or aromatic CH bend

1750 , w | unassigned
OTHER REMARKS:

‘Probable saturated and unsaturated hydrocarbons, or alkylated aromatic derivatives.
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lABLE 8-1Z/.
IR REPORT

SWPLE: 10B-LC6, final cooler cooling tower cold well, pH 12 extract: -LC cut #6 IR

Wave N:mher % Intensity ! Assignment/Comments
{em™) ! }
%71 - 3165 | s | alcohol, amine, amide
3062 i S | aromatic CH stretch
2925, 2856 | s | aliphatic CH stretch
p733, 2603 } m | saturated amine
1678 ] m | amide I band
159, 1507 S | aromatic C+~C, NH bending of 1°
[ | amide or amine
1465, 1376 ; S, W | aliphatic CH bend .
1267 - 1246 | s .| alcohol, aromatic ether,
' | aromatic amine
1157, 1122, i m | ether, alcohol, phenol, amide NH
1040 } ] bend or amine CN
, 787, 752 | s | sub. aromatic CH bend
691 ; |
G |
1314, 945 W | unassigned
|
l
{
|
g

RREMARKS: . .
Probable alkylated aromatic amines.
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TABLE 8-128.
IR REPORT

SAMPLE: 10B-LC7, final cooler cooling tower cold well, pH 12 extract: LC cut #7 IR

| weeNember | Assignment/Comments
{em™’) ‘ 1
h3569 | s alcoholic OH, amino NH stretch
3267 | s(broad) alcoholic OH, amine or amide NH
2925, 2856 | s aliphatic CH stretch
2062 m | isothiocyanate
1657 s conj. olefinic C—C, amide
I band or amine NH bend
1602 s aromatic C===C, amine or 1° amide NH
1541 - 1507 m aromatic C—=C, 2° amide NH
1459, 1376 m aliphatic CH bend
1287 m aromatic amine CN stretch, aromatic ether
1123 - 1075 m alcohol, ether, amine C-N
753 - 698 m substituted aromatic CH bend
328 w 7 unassigned
l
OTHER REMARKS:

.This sample possessed less mass than that required by the Level 1 criteria for IR

analysis. A spectrum of acceptable quality was obtained by using Fourier Transform IR
techniques.

Probable alkylated aromatic amides and amines.
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IADLL O-lcY.

IR REPORT

UPLE: 3X-P, vapor above tar storage tank, XAD-2 resin: preliminary IR

1 ml:mber } Intensity ! Assignment/Comments
- ) | |
60, 3031 | w | aromatic or olefinic CH
W4, 2930, | 5 | aliphatic CH stretch
2874 i I
73 | m | ketone or ester
602, 1495 ( m | aromatic CH bend
155, 1376 | myw | aliphatic CH bend
15, 1106, m | ester of aromatic acid, aromatic
'g*liﬂﬂ | and/or aliphatic ether
W, 751, 701 | w,w,m | sub. aromatic CH bend
| i
%WU, 892, 830 | W unassigned
| | |
}
- ‘
‘
l
| 5
ITHER REMARKS:

Sample predominantly aliphatic and aromatic esters and.ethers. IR spectrum
sugests that sample is predominantly esters of aromatic acids and alkyl ethers.
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TABLE 8-130.
IR REPORT

sampLe: _ 3X-C, vapor above tar storage tank, XAD-2 resin: concentrate IR

Wave N:mber Intensity Assignment/Comments
{em™)
3071, 3054, Wam,W aromatic and/or olefinic CH
~ 3007 A
2967 - 2863 w aliphatic CH stretch
1954 - 1676 w aromatic overtone region
1595, 1387 m aromatic or conjugated olefinic C—C
1213 - 1011 w aromatic fingerprint region
958 t m conjugated vinyl CH bend, or
1 aromatic in-plane bend
785 - 698 S-W substituted aromatic CH bend
1566, 1508, w unassigned
1364, 843 [
|
1
OTHER REMARKS:

‘Sample predominantly aromatic and unsaturated hydrocarbons.
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|ABLE 8-131.

IR REPORT

— 3%x-LC1 vapor above tar starage tank, XAD-2 resin: LC cut #1 IR .
| m"ﬁmw : Intensity , ; Assignment/Comments
i fem™) ; ?
975, 2936, } s | aliphatic CH
| 2859 |
1513, 1464 ‘, | aliphatic.stretch

|

1282, 1216, 970 | aliphatic stretch

|
l |
| |
| |
| |

-This sample possessed less mass than that requi req by the Level 1 c;_"iteﬂa for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

Probable aliphatic hydrocarbons.
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TABLE 8-132.
IR REPORT

3X-LC2, vapor above tar storage tank, XAD-2 resin: LC cut #2 IR

SAMPLE:
W N?‘mb” ‘ Intensity ‘ Assignment/Comments
tem™") } |
3060, 3025 | W | aromatic CH stretch
2963, 2924, | s | aliphatic CH stretch
2857 | 1
1604, 1494 W ( aromatic C--C stretch
1455, 1375 m,w aliphatic CH bend
800, 752 w . sub. aromatic CH bend
752, 699 | w,m sub. aromatic CH bend
l
1589, 1535, i w unassigned
1261, 1029, |
889 |
|
|
|
OTHER REMARKS:

‘Sample predominantly saturated hydrocarbons and mono-substituted benzene.
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TABLE 8-133.
IR REPORT

SHPLE: 3X-LC3, vapor above tar storage tank, XAD-2 resin: LC cut #3 IR

T . | !
) 'ﬂ(;::';‘h" ! Intensity 1{ Assignment/Comments
| |
30? ! W | aromatic CH stretch
w61, 2926, j t aliphatic CH stretch
W |
1, 1732 ! W | ester of aromatic acid, §-C0-0
103, 1588, W | aromatic C—— stretch
g4 | | '
162, 1453, W } aliphatic CH bend
';199, 758, 705 S W,W,m | sub. aromatic compds, primarily
| | monosub. benzene ’
| |
w3, 1072, | W | unassigned
1031, 893 | !
l
{
|
|
l
\ \
|
ITHER REMARKS:

.Sample predominantly saturated hydrocarbons, sat. ketones or ester, containing
trace of aromatic compds. ' .
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TABLE 8-134.
IR REPORT

sampLe.  SX-LCA4, vapor above tar storage tank, XAD-2 resin: LC cut #4 IR

1 Wave N:mber ! Intensity ! ’ Assignment/Comments

| {em™) ,f ‘

2959, 2930, ! s | aliphatic CH stretch
2859 | J

1726 m ester, or aliphatic ketone

1462 m aromatic (—C

1456, 1380 m,w aliphatic CH bend

1268, 1110, m,w,w ester of aromatic acid, aromatic and/or
1028 { aliphatic ether

799, 752, 711 | W,w,m substituted aromatic

1585, 1069 | W unassigned

OTHER REMARKS:

-This sample possessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

Sample contains predominantly alkylated esters of aromatic acids, and/or saturate
hydrocarbons.
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IABLE 8-135.
IR REPORT

CUPLE: 3X-LC5, vapor above tar storage tank, XAD-2 resin: LC cut #5 IR

) mﬂ:mber i Intensity ? Assignment/Comments
5 {em™) i t!
‘2959, 2932 | 5 | aliphatic CH stretch
2856 i - |
1726 [ s | ester, or aliphatic ketone
1459, 1376 I m,w aliphatic CH bend
j12-71, 1116, S,W ester of aromatic ‘acid, aromatic
1075 or aliphatic ether
1, 746, 712 W substituted aromatic
unassigned

|
|
|
{
1027 | W
!
i
|
?

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
|

|
I
|
|
|
|
|

‘This sample possessed less mass than that required by the Lgve1 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques. . .

Sample predominantly saturated hydrocarbons and alkyl esters of aromatic acids
ad/or alkyl and aryl ethers.
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TABLE 8-136.

1029, 1022,

824, 800

IR REPORT
SAMPLE: 3X-LC6, vapor above tar storage tank, XAD-2 resin: LC cut #6 IR
le(::gr;\ber } Intensity i Assignment/Comments
3600 - 3200 | w(broad) | alcoholic or phenolic OH
3065, 3029 ! W i aromatic or olefinic CH stretch
2959, 2928, g s | aliphatic CH stretch
2883 g |
1726 ( | s | ester or aliphatic ketone
1604, 1514, { m,w,m | aromatic or conj. olefinic (—=C
1497 | |

1464, 1456 | S | aliphatic CH bend
1378, 1357 1 m | gem-dimethyl CH bend
1273, 1113 | | ester of aromatic acid
1220 - 1080 | m | aromatic fingerprint region
749, 711, 699 l w-m i substituted aromatic CH bend
1 i i
11681, 1312, | w | unassigned

| l

|

!

i

!

|
l_
l
i
l
|
l

l
|
{
i

OTHER REMARKS:

.Sample predominantly alkylated esters of aromatic acids and alcohols.
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IABLE 8-139.
IR REPORT

WLE: 3XR-LC1, vapor above tar storage tank, canister rinse: LC cut #1 IR

— : ‘
m H:mher { Intensity % Assignment/Comments
{em™) | g
9, 2924 ! s aliphatic CH stretch
856 |
Eﬁvf | m ester or aliphatic ketone
1@ | m aliphatic CH
316 | W methyl CH
T | W conjugated ester or ether C-0 or Si-C
‘ |
%1, 1123, | w unassigned
%8, 718, 671

i

e

|
|
|
|
|
,i
i
|
|
|
|
|
|
|
i
l
l
|
l
|
|
|
|
i
|

1
|
|
|
|
|
|
|_
|
|
|
|
|
|
1
|

(THER REMARKS:
-Probable saturated hydrocarbons with trace of aromatic ether or ester of
romatic acid. ’
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TABLE 8-140.

IR REPORT
SAMPLE: 3XR-LC2, vapor above tar storage tank, canister rinse: LC cut #2 IR
Wave Number ; intensity l Assignment/Comments
(em’l) | l
3600 - 3000 | m(broad) | alcoholic or phenolic OH
3048 a_ | aromatic CH
2959, 2931, | 5 | aliphatic CH
2856
1719 | s ketone, ester
1452, 1376 g m aliphatic CH bend
1260 i m ether, ester, a]coho], phenol
1095, 1034 q m ether, alcohol, phenol, ester
| | of aromatic acid
810 i monosubstituted benzene
739 m " -
1630, 1239, W unassigned
i 1164, 864 {
l
4
OTHER REMARKS:

- Probable aliphatic esters of aroﬁatic acids and alcohols.
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TABLE 8-141.

IR REPORT
W 3XR-LC3, vapor above tar storage tank, canister rinse: LC cut ‘#3 IR
m(::';; ber ; Intensity I Assignment/Comments
55, 3041 1 m | aromatic CH stretch
9, 2932, | | aliphatic CH stretch
8% |
_’19’23 | | aromatic sub.
™, 1718 , | ketone, ester
|, 1376 | | aliphatic CH bend
1%, 1089, | m | ester or ether, aromatic CH bend
1020, 958 | z
M, 786, 712 | s | substituted aromatic CH bend
| |
1, 671, 670, | W | unassigned
1616 | |
' !
i
I
{
|
|
|
(
|
|
|
i |
l f
I i
THER REMARKS:

“This sample possessed less mass than that
Ramalysis. A spectrum of acceptable quality was obtaine

IR techniques.

required by the Level 1 criteria for

d by using Fourier Transform

Probable alkylated aromatic ethers and alkylated aromatic hydrocarbons.
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SAMPL. 3XR-LC4, vapor above tar storage tank, canister rinse: LC cut #4 IR

TABLE 8-142.
IR REPORT

Wave Nu‘mbﬂ s intensity ; Assignment/Comments
i (em™) e }
{2959, 2932, | s | aliphatic CH stretch
2856 ! |
1733 | S | ester or aliphatic ketone
| 1459, 1376 { m,w | aliphatic CH bend
| 1287, 1123, . | S MW | ester of aromatic acid and/or
1075 aryl and alkyl ethers -
739, 660 i m | monosubstituted benzene
| |
i
| |
|
I |
l
i _
OTHER REMARKS:

- This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform

IR techniques.

Spectrum strongly suggests that sample is predominantly benzoates of 1° and 2°

alcohols.
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TABLE 8-143.
IR REPORT
3XR-LC5, vapor above tar storage tank, canister rinse: LC cut #5 IR

SAMPLE:
{ ll!(e::ll;:her , Intensity ; Assignment/Comments
%1, 2929, | s | aliphatic CH
2861 ? |
133 | S | ester or aliphatic ketone
U57 - | m | aliphatic CH bend
.;1376 ; w { methyl CH bend
é1276, 1126 i m | aliphatic ester of aromatic acid
075, 744 | W,m | substituted aromatic CH or ethyl C-C
4, 701 | m | substituted aromatic CH
| |
1038 ! W | unassigned
| | i
| | i
| z
i l
""""" i i
| |
| |
| |
I {
{ |
i i
| l
. ! |
ITHER REMARKS:

-Sample predominantly aljphatic esters and/or sat. hydrocarbons but bands at
1075, 1038, 744, and 701 cm™! suggest presence of same aromatic cmpds.
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TABLE 8-144.

IR REPORT
sampLe:  3XR-LC6, vapor above tar starage tank, canister rinse: LC cut #6 IR
ahmnﬂﬁrber i Intensity Assignment/Comments
(em™) | ,

3215 -] W alcoholic or phenolic OH
3055 | aromatic CH stretch
2959, 2432, s | aliphatic CH stretch

2856
1739 | s ester or aliphatic ketone
1602 m aromatic (—
1465, 1383 ! m aliphatic CH bend
1267, 1 | m ester of aromatic acid or
1178, 1143, | w aliphatic or aromatic ethers

1130, 1025 | |
746 m substituted aromatic CH bend
1026, 965, 835, | W unassigned

761, 698 |

]
|
OTHER REMARKS:

‘A slight amount of aromatic character.
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TABLE 8-145,
IR REPORT

3XR-LC7, vapor above tar storage tank, canister rinse: LC cut #7 IR

pm—

Wave Number

) } Intensity f Assignment/Comments
{em™) | |
%00 - 3200 | w(broad) | alcoholic or phenolic OH
959, 2932, | s | aliphatic CH stretch
= | |
140 , s | ester or aliphatic ketone
1459, 1376 , m,w | z2liphatic CH bend
1259, 1164, ’ m | ester of aromatic acid, ether,
- 1075 ‘; | alcohol, phenol
6 ; W | substituted aromatic CH bend
| | | "
1671, 1602, | w | unassigned
| 1561, 1034, | l
6 | |
g % |
| | |
! |
I
|
{ |
! !
l |
|
| | |
B | |
| | |
| |
ITHER REMARKS:

‘Probable alcohols and saturated esters.
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TABLE 8-146.
IR REPORT

sAMpLE. _ 4X-P, tar decanter vapor, XAD-2 resin: preliminary IR

i S
| WnnN:Pbu ! intensity é Assignment/Comments
{em™) } |
3068, 3056 ! | aromatic or olefinic CH
2966, 2931, | | aliphatic CH
2856 ] |
1671, 1958, l w l aromatic combinations/overtones -
1924, 1842, |
1787, 1739 .
1595, 1390 m aromatic or olefinic (—<, or
| monosub. naphthalene
1273 - 1006 W | aromatic fingerprint region
958 m aromatic or olefinic CH bend
780, 739 S,m substituted aromatic CH bend
|
2294, 1821, W - .| unassigned
1622, 828,
615 l
!
l
OTHER REMARKS:

" Sample predominantly unsaturated and aromatic hydrocarbons. IR spectrum suggests
that aromatic hydrocarbons are predominantly o- and g-substituted naphthalenes.
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TABLE 8-147.
IR REPORT
4X-R, tar decanter vapor, XAD-2 resin: concentrate IR

SAMPLE:

""::ﬁ‘;'h" 1 intensity i Assignment/Comments
08, 3071, | w,m,s,w | aromatic or olefinic CH

3054, 3007 | |
2967 - 2863 3 W | aliphatic CH
1948 - 1624 | w | aromatic overtones/combinations -
1595, 1387 3 m { condensed aromatic, a-sub. naphthyl,
;- | | or conj. vinyl C=C
m - 1010 [ | aromatic fingerprint region
%8 | | conj. olefinic or aromatic CH
m, 739, 698 S, MW | substituted aromatic cmpds.
| i
29, 1508, W unassigned

U7, 831, 61

|

3
|
|
1
|
|
|
|
|
|
|
|
|
|
|
1
|
|

\
|
i
|
|
|
|

 HER REMARKS: , ‘
"Sample predominantly naphthalene, substituted aromatic cmpds, and unsa.turated
hydrocarbons with some aliphatic groups present.
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TABLE 8-148.
IR REPORT

sampLe; _4X-LCl, tar decanter vapor, XAD-2 resin: LC cut #] IR

Wave N:mbcr i intensity Assignment/Comments
{em™) |
2959, 2930, | s aliphatic CH stretch
2859 |
1739 { w | ester or aliphatic ketone
1005 W aliphatic ester
1457, 1381 m,w aliphatic CH bend
11686, 1645, 668 | w _ unassigned
l
l
i
OTHER REMARKS:

"This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

Sample predominantly saturated hydrocarbons with a trace of aliphatic ketones
and/or saturated esters.
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TABLE 8-149.
IR REPORT

PLE: 4X-LC2, tar decanter vapor, XAD-2 resin: LC cut #2 IR

‘ lmN:mber ! Intensity i Assignment/Comments
{em™) g ;

9, 2930, | s | aliphatic CH stretch

2854 } |

1744 | w | ester

1603 ! W | aromatic C=C

11462, 1380 m,w aliphatic CH bend

1034 aliphatic ester or ether

i;746 substituted aromatic CH bend

i1675, 1151, W unassigned

816

!

|

! l
| |
| |
| |
| |
| |
| |

ITHER REMARKS: ) . . .

‘This sample possessed less mass than that required by the Level 1 criteria for
R analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

Sample predominantly aliphatic hydrocarbons, esters and/or ethers. Bands at 1603
ind 746 cm~! suggest aromatic cmpds are predominantly monosubstituted benzene.
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TABLE 8-150.
IR REPORT

salpLe.  4%-LC3, tar decanter vapor, XAD-2 resin: LC cut #3 IR

Wave N:'"h" é Intensity Assignment/Comments
fem™’) | ‘

3072, 3052, | W | aromatic CH stretch

3030 ] |
2927, 2860 g W aliphatic CH stretch
1449 _ w aliphatic CH bend
1261 - 1040 w | aromatic fingerprint region
886, 869 ! v substituted aromatic CH bend
818 | m substituted aromatic CH bend
732 | s substituted aromatic CH bend

| | l

1398, 1301, 954], W | unassigned

l

i

OTHER REMARKS:

" Sample predom1nant1y aromtic hydrocarbons and alkylated derivatives;

a- and-g-substituted naphthalenes.
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TABLE 8-151.
IR REPORT

wirte: _4X-LC4, tar decanter vapor, XAD-2 resin: LC cut #4 IR

§ —

‘ '"(::?1?“' ; Intensity ; Assignment/Comments
}—34—21, 3395 ! m,w | 1° amine, pyrrole or indole N-H
2955, 2921, j S ! aliphatic CH stretch
2 | |
13 1 W | ketone or ester
1462, 1450, | W,Mm,w i aliphatic CH bend
1380 1 {
/1263 | | ester of aromatic acid
11098, 1086, l | aliphatic C-N, aromatic ester,
‘ 1034 g | aromatic or aliphatic ethers
1805, 749, 725 | w,M,s | sub. aromatics CH bend
| |
1133, 1327, ! " | unassigned
1239, 1207 |
: ;
1 I
l
|
|
l
|
l
| |
| |
ITHER REMARKS:

" This sample pdssessed less mass than that required by the Levg] 1 criteria for
IR anatysis. A spectrum of acceptable quality was obtained by Fourier Transform IR
techniques. :

Sample predominantly aromatic and aliphatic hydrocarbons vyith some aromatic and
tliphatic esters and ethers and some 1° amino-cmpds or derivatives of pyrrole and/or
indole.
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TABLE 8-152.

IR REPORT
SAMPLE: _4X-1C5. tar decapter vapor, XAD-2 vecin. 1C cut #5 Ip
Wirve N?‘mbor Intensity Assignment/Comments
{em™")
2959, 2930, 3 aliphatic CH
2854
1728 | w ketone or ester
1462, 1380 | W aliphatic CH
1280 w acetate, sat. ester
1034, 740, 670 | W  unassigned

|

|

OTHER REMARKS:

" This sample poésessed less mass than that required by the Level 1 crite

ria for

IR analysis. A spectrum of acceptable quality was obtained by Fourier Transform

IR techniques. -

Sample appears to contain -only saturated hydrocarbons and saturated esters.
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TABLE 8-153.
IR REPORT

sPLE: _ 4X-1C6, tar decanter vapor, XAD-2 resin: 1C cut #R IP

g‘r-—!lmﬂumber ; i . i .
| (cﬂf‘ ’ }\ ntensity } Assignment/Comments
953, 2930, | s | aliphatic CH stretch
| 2859 | |
3i1720 | | ketone or ester
1609 | m | aromatic or conj. olefinic C—=C
i’1462, 1374 ; m,W { aliphatic CH bend
%ﬁ& 1110 i W { ester of aromatic acid, or aliphatic
| | | and/or aromatic ethers
11028, 1010 | | aromatic fingerprint region
152 | | sub. aromatic CH bend
| | |
1674, 1292 | W | unassigned
5 |
- | |
J
i
}
|
{ i
1 |
| |
|
|
|
a
UTHER REMARKS:

“Sample predom ﬁant]_y aliphatic esters of aromatic acids; i.e., benzoates,
phthalates, etc.
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TABLE 8-154,
IR REPORT

sampLe: A4%-7, tar decanter vapor, XAD-2 resin: IC cut £7 IR

Wave Number | Intensity | Assignment/Comments
fem™) } |
2959, 2929, | s | aliphatic CH stretch
2859 } |
1744 m ester or aliphatic ketone
1668, 1603, m aromatic or olefinic (—C
1556 |
1462, 1380 ‘ m aliphatic CH bend
1169, 1110 | w,m aliphatic ester or ether
1075, 1034 ; aromatic fingerprint
722, 828 ] t substituted aromatic CH bend
B t
1415 | W unassigned
!
| l
| I
DTHER REMARKS:

" IR spectrum suégests that sample predominantly aromatic or aliphatic esters of
saturated carboxylic acids and aliphatic ethers.
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TABLE 8-155.

"2340 & 2370 cm” ! due to CO

Probable aromatic hydrocar

IR REPORT

SPLE: 4XR-P, tar decanter vapor, canister rinse: preliminary IR
'"(:’:ﬁ';'h" il Intensity J Assignment/Comments
) | m | aromatic CH stretch

B4 - 2852 | W | aliphatic CH stretch

§1501 { m { conj. DBL-bond, nitroso, aromatic
5;1495 { m | aromatic, nitroso

%1447 | s | 2liphatic CH bend

1265 - 1023 q m | aromatic or vinyl ether, ketal or acetal,
§ ; } C-N stretching, C-0 stretching, alkane .
%2 - 864 | m | epoxy, N-H bending

16 | s | aromatic CH bend

Bl | m | aromatic CH bend

4 { S | aromatic CH bend

| | |

5%, 1689-2079 | w | unassigned

‘ f |

| 1

- % i

. |

| |

{

| | |

| | |

L l |

o | |

= | |

L 1

™ ;

MHER REMARKS:

Eons and some aromatic ethers.
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TABLE 8-156.
IR REPORT

sampre: 4XR-C, tar decanter vapor, canister rinse: concentrate IR

W N.u‘mbﬂ ‘ Intensity l Assignment/Comments
{em™) g l
3090, - 3050 | s(broad) | aromatic CH stretch
2980 - 2880 | w | aliphatic CH stretch
1950 - 1650 { W | aromatic overtones/combinations
1595, 1509 i s | aromatic C==C stretch
1455 W | aliphatic CH bend
1390, 1360 W gem-dimethyl CH bend
1270 - 960 ! 3 aromatic fingerprint region
835 - 700 1 s(broad) ] substituted aromatic CH bend
$
1425, 1320, | w unassigned
865 1
{ !
l
|
l
i
OTHER REMARKS:

" Sample predomiﬁant1y substituted hydrocarbons. Bands at 1390, 1360, 865 c:m'1
strongly suggest that sample contains significant amounts of a- and 8- j-pr and t-bu
naphthalenes.
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TABLE 8-157.
IR REPORT

UPLE: 4XR-LC1, tar decanter vapor, canister rinse: I cut #] IR

Woe Number | _ |
) | Intensity i Assignment/Comments
| !
159, 2925, | s | aliphatic CH
2856 | !
1733 E | ester, or aliphatic ketone
1465 | | aliphatic CH
1376 ; | aliphatic CH
11123 & 1068 { ester or aliphatic ether
n | | -(CH,)_ rocking for > 4
t ! I
14 [ W | unassigned
| t
s l
l t
| l
} |
| | |
!
! !
|
!
|
!
| |
l |
l l
ITHER REMARKS:

‘Bands at 1733 ¢m

-1 and 1123 and 1068 cm” sug ests the presence of trace amounts
of esters. Sample predominantly saturated hydrocarbons. _
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TABLE 8-158.
IR REPORT

sampLe: 3XR-LC2, tar decanter vapor, canister rinse: LC cyt #2 IR

i

1427, 1245,

“":::ﬂ?”" ’ Intensity Assignment/Comments
3071, 3053 m aromatic or olefinic -CH
2000 - 1600 ‘ w aromatic combinations/overtones
1507 m aromatic
1392 m a-naphthalenes C(——<
1200 - 1000 | m aromatic fingerprint region
957 m olefinic C-H (trans)
828 m substituted aromatic hydrocarbons
781 s | substituted aromatic hydrocarbons
740 | s | substituted aromatic. hydrocarbons
. i~' :
1456, 1445, | W unassigned

|

699, 617

OTHER REMARKS:

" Sample contained virtually no aliphatic hydrocarbons, but appe
almost.entirely of aromatic hydrocarbons. Bands at 781 and 740 cm
of a-naphthalenes, i.e., 3 adjacent hydrogens on a ring or monosubstituted benzene.
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TABLE 8-159.
IR REPORT

wme: _4XR-U3. tar decanter vapor, canister winse: LC cut #3 IR

cmmp—

Wave Number

) E Intensity ; Assignment/Comments
o { m | aliphatic 2° amine
"5 | | aromatic or olefinic CH stretch
6, 2925, | | aliphatic CH stretch
6 | |
8 } w | ketone or ester
1082 l ] I aliphatic CH bend
%0 - 1027 I w=-m | C-N stretching of aromatic and
: ( | aliphatic amine
0, 746, 725, m,S,S | substituted aromatic CH berid
638 |

a |

W, 1335, 993} W | unassigned
- 831, 890
L i
TTHER REMARKS:

"This sample possessed less mass than that required by the Level 1 cr:iten’a for
}% analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
techniques.
The 2amp1e seemed to contain predominantly aliphatic 2° amings. The lack of a
edium-to-strong band in the region 1650-1580 cm 1 arising from 1° amine NH wagging
- Supports th? idea that aliphatic 2° amines are predominant. Strong bands in region
80-700 cm! suggests appreciable amounts of aromatic hydrocarbons.
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TABLE 8-160.

IR REPORT
SAMPLE: 4XR-LC4, tar decanter vapor, canister rinse: LC cut #4 IR .
Wave Nember Intensity Assignment/Comments
{em™)

2595, 2932, m ~aliphatic CH stretch

2877, 2963 R
733 (3 ester or aliphatic ketone ’
1459, 1383 m aliphatic CH bend
1280, 1274 s aromatic ether or ester of aromatic acid
1123, 1075 s aliphatic or aromatic ether or ,

; ester of aromatic acid
739 m substituted aromatic CH bend
1041, 965, 831, W unassigned

671

OTHER REMARKS:

"This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform

IR techniques.

3398 due to uneven sample.-

671 & 739 may be due to MeCl,.
Probable aliphatic esters of aromatic acids and alkylated aromatic hydrocarbons.
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TABLE 8-161.
IR REPORT

W 4XR-LC5, tar decanter vapor, canister rinse: LC cut #5 IR

m——

" W Number

{
) ; Intensity ! Assignment/Comments
' ! |
m | W | aromatic or olefinic CH
3, 2933, ; | aliphatic CH
. 18, 2866 | g
m - | | ester or aliphatic ketone
|1, 1581 | " ; aromatic or olefinic C—C
15, 1380 | m,w | aliphatic CH bend
i} | s ‘ ester of aromatic acid or aromatic ether
1%, 1071 | S | ester of aromatic acid, aliphatic =
: ' | | or aromatic ether
", 701 | m,w | substituted aromatic CH bend
M1, 956, 762, 1 W i unassigned
653 l
i |
I
l
] |
AR BEMARKS: § -

‘Sample predominantly aliphatic esters, ethers and/or saturated.hydrocarbons, but
%es contain some aromatic compounds; possibly ester or aromatic acids.
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TABLE 8-162.
IR REPORT

sampLs: XR-LC6, tar decanter vapor, canister rinse, LC cut #6 IR

Wave Nomber Iatensity Assignment/Comments
{em’")
3062 w { aromatic-or olefinic CH
2966, 2932, | 5 ~aliphatic CH
2856 ' _
1740 S ester, orvaliphatic ketone
1609, 1596 m aromatic or olefinic C=C stretch
1465 m aliphatic CH bend or aromatic (—— stretch
1130, 1074, w aromatic C(—C stretch, aliphatic ether or ester
1027
835 | W -(CHy)z rocking or substituted aromatic
780, 753 f m substituted aromatic CH bend
¥
3302, 1643, w unassigned
1513
. ]
l
OTHER REMARKS:

" - Splitting pattern about 750 em! suggests monosubstituted aromatic compounds

are predominant.

- Carbonyl group_ most likely a keto group due to absence of strong absorption

bands @ 1300-1050 cm-1

which accompany an ester.

Sample predominantly aliphatic ketones and alkylated aromatic hydrocarbons.
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TABLE 8-163.
IR REPORT

~ 4XR-LC7, tar decanter vapor, canister rinse: LC cut #7 IR

ﬁ l.ul:mber i Intensity } Assignment/Comments
o ) f 3
e } W | aromatic CH
9, 2932, | s | aliphatic CH
| 2% | |
10 | s | ester or aliphatic ketone
12082, 1002 | W | cyanide
65, 1376 \ W | aliphatic CH bend
7, 1239 l s | ester of aromatic acid, or aromatic ether
me, 1123, | m | ester of aromatic acid, or aromatic or
. 1026. | | aliphatic ether |
%, 615 | W substituted aromatic CH bend
i, 1438, | W ‘ unassigned ) o RELE
1081, 965, 833,
™, 6o
l
|
|
l
|
TIER REMARKS:

786, 615, 698 possibly due to MeCl,. o
Sample predominantly aliphatic estgrs of aromatic acids.

8-157




TABLE 8-164.
IR REPORT

sampre: L11A-P, tar decanter vapor, condensate extract pH 2: preliminary IR

Worn N:mbcr i intensity Assignment/Comments
{em™) { |

3300 - 2500 } m | broad O-H stretch of carboxylic-acid,

| | | alcohol or phenol
|3058 m | aromatic CH stretch-
§2924, 2856 { w | aliphatic CH stretch
{1691 | carboxylic acid dimer-asym. -C0-0 stretch,
i <aromatic or conj. acid
11594, 1502 | aromatic or olefinic (~C
1453, 1380 | w | aliphatic CH bend
1246 i m | C-0 stretch of carboxylic acid or phenol
886, 813, 782, | W-s-w | substituted aromatic compounds
| 740, 691 i |

N

1929, 953, 867 W

l .
! unassigned
lﬁ
l

PUNSIN (UNUNNIS QWL JUNUINY JURNSEG S

i
!
!
|
l
l
!
!
1
l

OTHER REMARKS:

1191 - 1039 cn’

1 aromatic fingerprint region.

Sample predominantly aromatic acids and phenolic derivatives.
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TABLE 8-165.
IR REPORT

CPLE: 11A-C, tar decanter vapor, condensate extract pH 2: concentrate IR

| WaeNumber |

L e J

-3570, 3475 } s | alcoholic or phenolic free OH

/3500 - 2800 |(2 broad bands) | alcoholic or phenolic OH H-bonded !

i
!
60 - 3040, 3005 m,s | aromatic or conj. olefinic CH stretch -
: l -

Inteasity \ ' Assignment/Comments

52975, 2960, | m aliphatic CH stretch
2880 | ; ' ’
1620, 1595, | m,s | aromatic C=—(
| 1510, 1500 | {
58, 1375 | S W | aliphatic CH bend
1285-1200 } m-w | aromatic fingerprint region
150 - | s | alcoholic or phenolic C-0
5830- 750 { broad | alcoholic or phenolic OH bend, substituted-:. = |
| ' | | aromatic CH bend !
2 i |
i’l@;;;1345. ] W | unassigned
15, 1000, | | i
- | |

l I

!

1 |

l i

-
l

ITEER REMARKS:

. Sample appears: to cont?i n predominantly alcohols and alkylated phenols. Broad,
wresolved band at 1595 cm~l strongly suggest that considerable phenolic compounds
ire present.
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TABLE 8-166.
IR REPORT

sampis. 11A-LCl, tar decanter vapor, condensate extract pH 2: LC cut #1 IR

i Wave Nomber

‘ 1 § Intensity Assignment/Comments
; {em™) 9
2959 | s | aliphatic CH stretch
2925, 2856 | s aliphatic CH stretch
1465 m aliphatic CH bend
11376, 1274 | w o unassigned

|

1 !

| 1 |
i 3 l

i 1

| |
| | |

| !

i l
‘ |

|
t

l l

l

| 4

! |

! l

t l

l |
f f l

3 l
OTHER REMARKS:

2340 and 2370 cm™! due to COs.
Only saturated hydrocarbons.
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TABLE 8-167.
IR REPORT

wm.s 11A-LC2, tar decanter vapor, condensate extract oH 2: LC cut #2 IR

. Wowe Number i

.1 ! Intensity : Assignment/Commants

| {em™") f E

W 5 w | aromatic CH stretch

060 - 2900 | W | aliphatic CH stretch

1602 | W | aromatic C(—=<C

145 ‘ w | aliphatic CH bend

15, 732 . s substituted aromatic CH bend
1 |

1623, 1026, 951}, W unassigned

Tm0, 712 |

; |

|

|

-

|
|
|
|
\
{
|
|
|
i
|
|
|
|
\
|
1
|
l
.
4

!
- |
|
N |
|
I
‘.
|

TMHER REMARKS: _
- Sample predominantly aromatic.
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TABLE 8-168.
IR REPORT

SAMPLE: 11A-LC3, tar decanter vapor, condensate extract pH 2: LC cut £3 IR

ﬁarl:ﬂur ; i nensity Assignment/Comments ?
= | ™ . |
3048 | W aromatic or olefinic CH stretch T
{2952 - 2850 i w aliphatic CH stretch

1925 - 1602 1 w aromatic combination/overtone

| 1445 { m aromatic or olefinic
112464:7951 { w fingerprint region-aromatic

814, 732 | s substituted aromatic C-H bend

3
11396, 1301, 883} w | unassigned

| 869, 712, 698i

! i
!

!
|
l
l
&
|
|
l
|
|
|
I
|
|
|
|
|
l
l
|
|
|
|
!
|
|
l

|
t
1
1
3
!
!
|
i
l
l
1
1‘

OTHER REMARKS:
.Sample contained only traces of saturated hydrocarbons - almost ent1re1v aromat1c
and/or unsaturated hydrocarbons.
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TABLE 8-168.
iR REPORT

g JA-LCA, tar decanter vapor, condensate extract pH 2: LC cut #4 IR

o 1) ‘ intensity ) Assignment/Comments
iz? } S alcoholic or phenolic OH, H-bonded
7 2 W aromatic or olefinic CH stretch
14, 2854 | m aliphatic CH stretch
E._? k | W ketone, ester
53, 1497 | m,W aromatic (=L
W f S aliphatic CH bend
' E1239, 1886, | m,W,m alcohol, phenol, ester or aromatic acid.
{1010 | |
i, 715, 746, | m,s,s,s,w substituted aromatic CH
m, 698 |
i
6, 1627, | W unassigned
TN, 1263, |
| 83, 928 |
| 1
|
|

TiER REMARKS: o

-.Smple contains predominantly phenolic compounds, and some aliphatic gsters of
irmmatéc acids. ’ - ‘

- This sample possessed less mass than that required by the Lgve‘l 1 cr."lter'ia for
Ranalysis. A spectrum of acceptable quality was obtained by using Fourier Transform
R techniques. ,

8-163



sampLz: _ 11A-LCS5. tar decanter vapar, condensate extract pH 2: |C cut #8 TR

TABLE 8-170.
IR REPORT

o S Bl B B

Wave Numbar | intensity ‘ Assignment/Comments
{em™") g |
3425 § 'S ! phenolic or alcoholic OH
3055 | w | aromatic or olefinic CH
2959, 2931, | s | aliphatic CH
| 2863 i
1726 | s ketone or ester
p452 | s aliphatic CH bend
1280, 1133 | S,M phenol, alcohol, ester or ether
1075, 1006 g m i, phenol, alcohol, ester or ether
746, 725 | s | substituted aromatic CH (suggestive of
E | | monosubstituted benzene-phenol?)
| ; |
| _i l
| !
| I
l l :
| i
l l
l |
! |
i |
i a l
i t
l t
i 1
| |
I 3
OTHER REMARKS:

- probable alkylated phenols, diaphatic esters of aromatic acids, ethers, a
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TABLE 8-171.
2 REDART

ME. 11A-LC6, tar decanter vapor, condensate extract pH 2: LC cut #6 IR

;W Number

‘ N ; Intensity J‘ Assignment/Comments
§33(l)- 2500 | S | carboxylic acid or phenolic derivatives
559, 2931, | s | aliphatic CH stretch
- 2863 | | |
159, 1506 ; s | €=~ ring stretches
65, 1376 t S ,m | 2liphatic CH bend
{1376 | m phenolic OH bend
1146 | s phenolic C-0 stretch
00 - 1200 ! we-m | aromatic fingerprint region
1 - 807 E m-s | substituted aromatic CH
) e |
124, 1623, | W unassigned
W, 951, |
|1, 623

et ff s W e e | — .
\

!

i

N

- Probable alkylated phenols.
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TABLE 8-172.

IR REPORT
sampie: _11A-LC7, tar decanter vepor, condensate extract pH 2: iC ~ut #7 IR
Wae N:mhﬂ ! Intensity | Assigameat/C
{em™) i }
1956, 2929, | s | aliphatic CH stretch
2856 1 }
2064 | m | isothiocyanate
1731, 1711 | s | ketone, ester
1597, 1484 | s,m | aromatic or conj. olefinic (<
1465 g m | aliphatic CH bend
|1278 i s | ester, ether ,
11125, 1072 w | ester, ether )
1746 | m | alkene, substituted aromatic CH bend
1 ! !
1551, 1451 { W | unassigned
i 2 !
| | I |
i | |
i | | !
| i | ' |
Lo T N ;
i
|
| |
|
l
] 1
i |
l I
l |
OTHER REMARKS:

_ This sample possessed less mass than that required by Level 1 criteria for IR .
analysis. A spectrum of acceptable quality was obtained by using Fourier Transform

IR techniques.

Probable aliphatic esters of aromatic acids.
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TABLE 8-173.
IR REPORT

GRLE: 11B-P, tar decanter vapor, condensate extract pH 12: preliminary IR

' 'T‘::?b" ; intensity 1 Assignment/Comments ;
B - 3200 [ w(broad) | amine or amide NH, H-bonded |
7%4,.2930, | s | aliphatic CH stretch |
.TSS | |
m, 1732 ‘ i ester, or possibly aliphatic ketbne |
m | | .amide 1 band of 1° amides, ketone, ester |
12, 1380 | m,w | aliphatic CH bend

1% - 1074 | W | amino C-N stretch, esters of aromatic acids,

; | aromatic and/or aliphatic ethers .
w | amine or amide NH bend, sub. aromatic NH bend

», 740

e e b o~ e

!
!
l
|
|

]
i
f
4
l
|

!
|
!
i
1
J
l
f
|
|
f
i
|

MR REMARKS:

~Sample predominantly aliphatic ketones, and aryl alkyl amines and/or amides. May

wntain some esters of aromatic acids.
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TABLE 8-174.
IR REPORT

SAMPLE: 11B-C, tar decanter vapor, condensate extract pH 12: concentrats IP

Wave Nomber

.Sample appears to contain predominantly aryl and alkyl amines cr amides. The

broad unresolved peak about 1600 cm™

ing the presence of aniline and N-alkylated derivatives.

8-168

is typical of monosubstituted benzene, suggest-

a i intessity ! Assignment/Comments i
‘ <(=m ) | i ‘
3545, 3585 | s, | alcoholic OH stretch _ R
1 3500 - 3100 ] s-m(broad)| amines or amides NH stretch *1
3050-3030, 3006| s | aromatic CH stretch ]
2980, 2920, | m,m,w | aliphatic CH stretch
2865 ; ;
2064 { | isothiocyanate (-N=C=S)
11720 | | aliphatic ketones or esters
11660, 1620, S | 1° amines, amide I (>C=0) and amide II
| 1590, 1580 | | (NH bend) bands, or aromatic C~{
{1455, 1375 | S W | aliphatic CH bend
{1410 } m | 1° amide C-N stretch
11265, 1255, |  m,m,s>m | esters of aromatic acids, C-N stretch of 1°, 2°,
1155 - 1090 | | and/or 3° amines and 2” amides or alcoholic C-0
{830 - 730 i m | amines and 1° amide NH wag or substituted aromatic
| | CH bend
§ i
12560, 2400, | w | unassigned
{1500, 1480, | |
{1010, 840 | !
1 ! l N
3 i 1
l i
! L
| i
: | |
3 |
OTHER REMARKS:



TABLE 8-175.
IR REPORT

m 11B-1C1. tar deganter vapor, condensate oxtrart nH 12: 10 ~u+ £1 1D

'7-.1) ' : Intensity : Assignment/Comments
555 | s i aliphatic CH sretch
%, 2856 ? | aliphatic CH stretch
5 l m | aliphatic CH bend

‘ | |

8, 1376, W | unassigned

18 |

]
—

|
|
|
|
|
|
|
|
!
l
l
|
|
!
|
|
|
|
l
l

Je—

TR REMARKS:

740 and 2370 cm™ due to CO,.
Only saturated hydrocarbons present.
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TABLE 8-176.
IR REPORT

SAMPLE: 11B-LC2, tar decanter vapor, condensate extract pH 12: LC cut #2 IR

Wnnl:nbu 5 Intensity ! Assignment/Comments
{em™) § ;

3053 g w | aromatic or olefinic CH stretch
2951, 2931, ! m,s ,Mm | aliphatic CH stretch !

2846 | ]
| 1570, 1472 § W,m aromatic (===
| 1450 ] m aliphatic CH bend |
1872 | W isolated aromatic CH bend
|810, 739, 692 | m,5,S substituted aromatic CH bend
f !
11014 ; " unassigned

!

!
!
i
i

|
|
|
|

|
a
|
I
l
|
1
|
l
%
!
|

OTHER REMARKS:

.This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques.

Sample contained saturated and unsaturated or aromatic hydrocarbons.
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TABLE 8-177.
IR REPORT

CPLE: 11B-LC3, tar decanter vapor, condensate extract pH 12: LC cut #3 IR

——

; | |

Wave N:mber I Intensity | Assignment/Comments ;
! {em™) : g ‘
056, 3044, W . aromatic or olefinic CH stretch |
KL | |
050, 2923, s | aliphatic CH stretch
| 2855 | !
1730 i m i a21liphatic ketone or ester
1600, 1583, ! W,W,W,m | aromatic (=~ stretch
- 1492, 1477 |
62, 1459, i m | aliphatic CH bend ' o
1842 | ‘ 1
1314, 1365 W | methyl CH bend, possibly gem-dimethﬂ '
163, 1092, i m-s | ester of aromatic acid or aromatic !
; 1064, 1025 | or aliphatic ether
%2, 813, 799, |  m,s,m,s | substituted aromatic isolated H

T8, 737

ghlm 699

substituted aromatic CH bend

unassigned

{

!

|

|

l

|

| |
L |
| 1

¢

|

l

|

ITRER REMARKS:

-This sample possessed less mass than that required by the Lgve'l 1 cr:iteria for
R analysis. A spectrum of acceptable quality was obtained by using Fourier Transform IR
techniques . _
. Sample appears to contain predominantly aromatic compounds and ester of aromatic
itids or aryl ethers.
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TABLE 8-178.
IR REPORT

sampre. L1B-LC4, tar decanter vapor, condensate extract pH 12: LC cut #4 IR

i Wive N:mb" ! Intensity ; Assignment/Comments

. {em™) { §

13411 ! | 2° amine or amide NH stretch

13062 | w | aromatic CH stretch

12959, 2931, | s | aliphatic CH stretch

| 2856 | i ‘

11718 | m | ketone, formate or conjugated ester or amide

11459 | m | aliphatic CH or amide C-N

11280, 1239 | m | amide or aryl alkyl ether

11095, 1013 | m | ester, ether

;739 % s | substituted benzene

691 | m ! substituted benzene

| | |

(1342, 1123, | W | unassigned |

{ 1075, 808 ! ! |

| : : |

i l ! |

| | |

- | | |

! 1 3 1

§ ! ? _

B ! | |

% 0 3

i | i |

| | %

| | |

! | | !
i ! |

OTHER REMARKS: .

- IR spectrum suggests sample contains appreciable amounts of aromatic and a]iphatii
2° amines. Lack of strong absorption at 1718 em-1 suggests that absorption at 3411 cm
due to 2° amine not amide.
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TABLE 8-179,
IR REPORT

e 11B-LC5, tar decanter vapor, condensate extract pH 12: LC cut #5 IR

Wave Number ' . |
ea™) ! Inteasity : Assignment/Comments

Wl m . 2° amine or 2° amide

155 i W | aromatic or olefinic CH
259, 2911, s | aliphatic CH

2863

1126 i s { ketone or ester

1502, 1581 ‘ | aromatic L
| 163, 1388 m,wW ! aliphatic CH, methyl CH bend
1280, 1123 ! s,m | aliphatic ester of aromatic acid
1075, 952 m,w | aromatic fingerprint region

M, 691 - S, W | substituted benzene, probably

; { ortho-disubstituted

581 (probably | W unassigned
:F-H bending)
R0, 1239,

[—

e e e e e o e e e e — ) — P

5
i
i
1
|
i
|
1
i
f
|
i
|

[ —

TR REMARKS: . .

.y Carboryl absorption too high for amide, and lack of double‘g in region 3400-3100
@ ° leads to conclusion that compounds are secondary amino derivatives. Sample con-
Rins aryl and alkyl 2° amines and aryl and/or alkyl esters.
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TABLE 8-180.
IR REPORT

samprs:  11B-LCB, tar decanter vapor, condensate extract pH 12: (C cut 46 IR

; {em™") ] Iaasity g Assan e
13329 ! m({broad) | alcoholic OH or amide or amine NH i
13150, 3068 | s | aromatic or olefinic CH stretch’
{2954, 2931, | s | aliphatic CH stretch
| 2863 ! |
| 2068 } W | isothiocyanate or ketenimine
{1725 ! | ester and/or aliphatic ketone
11610, 1595, i | aromatic (—=C and/or amine or amide NH.bend
" 1506 g ‘
11459, 1390 | s,m | aliphatic CH bend
11287 - 1246 i s | ester of aromatic acid, aryl ether of C-N
| | stretch of aryl or alkyl amines !
| 944, 849, 807 4 W,W,Mm | sharp bands in aromatic fingerprint region, N
i 691 ] | substituted aromatic CH bend
i i 3
| 2733, 2698, | w | unassigned
2575, 1321 |
B P .
, l %
[ -
l |
| . i
l %
| | -E
i | i
! l l !
l |
OTHER REMARKS: ,

-Sample predominantly alkylated derivatives of aniline or polynuclear aromatic
amine, and saturated ketones. The lack of a broad band in region 1250-100 em~! cor-
responding to an ethercal or alcoholic C-0 stretch suggests that the sharp, strong
band in this region is likely due to C-N stretch of amines.
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TABLE 8-181.
IR REPORT

sumg: - 11B-LC7, tar decanter vabor, gondensate extract pH 12: LC cut 7 IR

Rave M.u{nb“ J tnteasity ’ Assignment/Comments ‘
(em™) i 1 l
1054, 2931, S aliphatic CH stretch ' \
| 756 | |
:.2061 } m | isothiocyanate or ketenimine
1132 i s . ester or aliphatic ketone
1465 m i aliphatic CH bend T
1 1240 ‘ | ester of aromatic acid:romatic ether
12, 1074 t { ether, ester of aromatic acid
m i t aromatic
|
1664, 1602, / " | unassigned
- 1581, 1383,

7159, 691

[ —

[r—

ITHER REMARKS:

-Probable aliphatic esters of aromatic acids.



TABLE 8-182.
IR REPORT

sampLe: _oX-P, vapor above chemical o0il tank, XAD-2 resin: preliminary IR

| Wow Nomber | intensity 5 Assignment/Comments

| {em™) { A 1

|3069, 3055, | W,Mm,W | aromatic CH stretch ) §

| 3007 i i B

{2959, 2932, | w | aliphatic CH stretch

| 2856 , i

11950, 1924, | w | aromatic combinations/overtones

| 1842, 1732 |

1596, 1506 | m | aromatic (<
1390, 1363 t m | highly sub. aromatic or gem-dimethyl CH bend

11274, 1173, | w | aromatic or aliphatic ethers

i 1123 | !

1958 g m |

/841, 780, 648 | W,S,W | substituted aromatic CH bend

| z !

11671, 1568, | W | unassigned

| 1246, 1006, | |

| 616 i |
i 3
1 | |
! | |

| 1 !
t i |
{ I |
| |

[ | " !

| | 1

OTHER REMARKS:

Sample appears -to contain predominant aromatic hydrocarbons and methy1ated and/or
other derivatives.
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TABLE 8-183.
IR REPORT

o 5X-C, vapor above chemical cil tank. XAD-2 resin: concentrate IR

om—

e Number | . i
R ; I ntensity ; Assignment/Comments
{em™) i ;
3, 3051, ? W, m,W | aromatic or olefinic CH
304 i !
%2 - 2850 | W - aliphatic CH stretch
%7 - 1671 W | aromatic overtones/combinations -
1%, 1508 , myw . aromatic C+—=
[ | m | highly substituted aromatics
%1, 780, 746 | m,S,m,m | substituted aromatic cmpds
l |
8, 1270, ; W unassigned’
124, 1008,
#5, 816 |
!
s

f
|
|
L
|
|
i
l

[r——

s

|
!
|
|
!
|
|
|
i
|
1
|
|
!
|
t
I

|
f
!
i
l

TN REMARKS: .
,}h..S‘_u;nple comprised almost entirely of aromatic hydrocarbons with very few saturated
_Toxygen-containing cmpds present.
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SAMPLE: ”$X-p§13_xgpor above chemical oil tank, XAD-2 resin:

TABLE 8-184.
IR REPORT

LC cut #1 IR

| WaveNomaer | Inteasity f Assigament/Comments

¥ fem™) f } !
{ 2960, 2926, | s | aliphatic C-H. stretch *_j
| 2858 | ?‘ A
| 1462 g m | aliphatic CH bend |
1 1377 ! | isolated methyl CH bend i
| i | |
' 1746, 1604 z w | unassigned |
| | |
i t | 3
| : ! |
: ] l
. i :
j ? | !
% | | |
3 s ,l !
! : ! B
i 2 i

C f a 1
! | !

§ | 5 i
| 2 9 |
i ! | i
! ? 3 !
| | { |
| N | |
B i ! |
%' ! | |
| | | J

OTHER REMARKS:

- Sample contains predominantly saturated hydrocarbons.
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TABLE 8

-185.

iR REPORT
WhE: 5X-LCZ, vapor above chemical oil tank, XAD-2 resin: LC cut #2 IR

—

'73“' ; Intensity Assignment/Comments
®,296., | m,s.m ~ aliphatic CH stretch
m
W, 1852 | W ' aliphatic CH bend
80 W i metnyl CH bend
18 | S | aromatic ether
%8, 1040 ' S | aromatic and/or aliphatic ether | l
il | s | substituted aromatic CH bend : , |
! |
$, 750, 701 W { unassigned

i
|
l
C _
| |
l |
| !
| |
t i
| |
f |
- I |
- I i
— I i
N pe hat ired by the Level_l criteria for
Thi T less mass than_that required by the Lev r
m.m{!l‘}giss'?n 1&22%?5;55 agceptable guality wasqobtamed by using Fourier Trans%o-rm
Rtechniques .

Sample predominantly aliphatic and aromatic ethers. Absorptior_n bands in CH _
M-of-plane bending region for aromatics suggests that para-substituted benzene is
fdminant but some monosub. benzene is present.
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TABLE 8-186.
IR REPORT

SAMPLE: 5X-LC3, vapor above chemical oil tank, XAD-2 resin: LC cut £3 IR

[ e Member |y Astignment/Comments
| {em™) { ' } ‘
12965, 2930, | s | aliphatic CH stretch
| 2859 | i
11738 } W | ester or aliphatic ketone
{1462, 1380 i m,w | aliphatic CH bend e
11263 5 5 | aromatic ether or ester of aromatic acid ;
11098, 1039 | s | aromatic and/or aliphatic ethers or alkanes 1B
1869, 805, 699 |  w,s,w | substituted aromatic o
3 ! i }
11656, 670 § w | unassigned i
: 1 |
| | '
| | |
f f |
% | l
| l |

| i

]
| j
| 3 |
§ ! i
| i l
3 l ]
i | |
| | i
{ ( ( |
| 3 i |
OTHER REMARKS:

-Sample seems to consist primarily of vinyl or aromatic ethers, and a sma!l amount
of aromatic or aliphatic esters. '
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TABLE 8-187.
IR REPORT

e 5X-LC4, vapor above chemical 0il tank, XAD-2 resin: LC cut #4 IR

o “T‘hu : Intensity Assignment/Comments
™) i
%60, 2920, s aliphatic CH stretch
2850 ! .
.?1706 ! W ! ketone or ester
1593 | | aromatic C~—=—=
1460, 1375 | W i &liphatic CH bend
1020 | W | aliphatic ester or ether
% i | substituted aromatic CH bend - e
] ! %
1 |
1 i
| |
|
| i l
1 | l
il [ |
“ | 1
{ !
] |
I |
= i #
- | I
— l |
— | | -
— | |
MiER REMARKS:

.This sample possessed less mass than that required by the Lgve'l 1 cr_"lteria for
Ramalysis. A spectrum of acceptable quality was obtained by using Fourier Transform

R techniques .

Sample appears to contain predominantly saturated hydrocarbons and a trace amount
aromatic compounds. ‘
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TABLE 8-188.

. Sample predominantly saturated hydrgcarbons and aliphatic esters.

Bands in

IR REPORT
sampLe: _2X-LC5, vapor above chemical oil tank, XAD-2 wecins [C cut g5 72 _—
: Wmﬂ:mbot ‘ Intensity * Assignment/Comments l
fem’") ; !
2959, 2924, | s | aliphatic CH stretch
2859 { |
| 1726 g m | ketone or ester
| 1468, 1450 | m,w | aliphatic CH bend
1 1380 | W | isolated methyl CH bend
| 1286, 1130 | m,w. | aliphatic or aromatic ester or ether i
{ 740 | w substituted aromatic CH bend o
| ! | |
11661, 1632, ; w | unassigned
{ 1603, 1074 | |
é !
| | | )
L 2 ! |
| f l |
| | | _
1 i |
" | |
| l l
i i ]
i 5 |
i i
s i |
i l
| |
! i
% i
OTHER REMARKS:

region 1660-1600 and at 1074 and 740 cm™- suggest presence of aromatic cmpds, possibly
alkylated derivatives or aromatic esters.
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TABLE 8-189.
iR REPORT

wies: SX-LC6. vapor above chemical oil tank, XAD-2 resin: IC cuyt #6 TR

'"(:::Thu 1 intensity 1 Assignment/Comments
063 ? W | aromatic or olefinic CH
w6, 2927, | s | aliphatic CH stretch
- 2856 | |
m % S [ ketone or ester
11503, 1460 : m | aromatic C=-C
154, 1380 ! m,w | aliphatic CH bend
11280, 1125 i m,W | ester of aromatic acid or aromatic
] i and/or aliphatic ether

18, 694 i m,w | substituted aromatic CH bend

| i

ws, 1040, 618 unassigned

s

———

——

!
|
t
|
|
|
|
|
|
1
|
|
|
|

—————

MiER REMARKS: )
Sample predominantly aromatic esters of 1° alcohols (i.e., benzoates, etc.)
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TABLE 8-190.
IR REPORT

SAMPLE: 5X-LC7, vapor above chemical oil tank, XAD-2 resin: LC.cut #7 IR

§ thﬂ:ﬂm ! Intensity i Assignment/Comments l
! {em™") i \ |
| 2064, 2962, | s | aliphatic CH stretch ;
| 2859 i | |
{1738 i m | ester or aliphatic ketone j
| 1562 @ m | aromatic == stretch
t 1456 @ m | aliphatic CH bend
11286, 1268, ’ W | esters of aromatic acids or aromatic

1122 g 1 or aliphatic ethers
1740 ! W | substituted aromatic CH bend
> | |
11074, 669 % W | unassigned
e | ,;
\ | | |
f ! ! {
! | i ]
| ; 1 z
§ i | |
? L B
| 8 |
i i | |
g s i |
| | | |
| i i |
| | I |
i | t
| , s |
5 | | |
OTHER REMARKS:

-This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transtorm
IR technigues.

Sample predominantly saturated ethers or saturated ethers and/or esters of
aromatic acids.
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TABLE 8-191.
IR REPORT

aE: 5XR-P, vapor above chemical 0il1 tank. canister rinse: Preliminary IR

—l;lumber ; . ! .
=) | Intensity Assignment/Comments
inﬁ,3045, 3010 S ;aromatic CH stretch
%0, 2950, 2920 W laliphatic CH stretch
1%0-1650 § W {aromatic overtones and combinations
5, 1500 § s laliphatic C~=C stretch
M, 1360 i S,W §gem-dimethy1 CH bend or highly substituted aromatic
} | cmpds.
110-960 | s (sharp)iaromatic fingerprint region
0-770 | m (broad)|substituted aromatic CH bend
I | w |substituted aromatic CH bend
| |
P i W | unassigned
; ' i
1 I
L
—_ | |
— | l
- | |
MER REMARKS: . -1
Sample predominantly aromatic hydrocarbons. Bands at 1390, 1360 and 840-770 cm

gggy suggest that alkylated derivatives are i-propyl or t-butyl a- and g-substituted
[nthalenes .
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TABLE 8-192.
IR REPORT

sampLe: _OXR-C, vapor above chemical 0il tank, canister rinse: Concentrate IR

wanu:muw 1 intensity g Assigrment/Comments
{(em™ | |
3090, 3060-3000 | s | aromatic CH stretch
2980, 2960, 28700 = m,w | aliphatic CH stretch
1945-1665 m aromatic overtones/combinations
P598, 1555, 1soq S,W,S aromatic (—C stretch
{1450 | w aliphatic CH bend
1390, 1360 | s | gem-dimethyl or t-butyl CH
11270-960 | s (sharp)] aromatic fingerprint region
825, 720 | s,m | sub. aromatic CH bend
| i i
2290 | w f unassigned - (nitrile?)
| | |
i -
l
OTHER REMARKS:

Sample contains primarily,aromatic hydrocarbons and alkylated derivates. Bands
at 1390, 1360, 825 and 720 cm - strongly suggest that these alkylated derivatives are
almost entirely i-propyl or t-butyl derivatives of o- and g-sub. naphthalenes.
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TABLE 8-193.
IR REPORT

pE 5XR-LC1, vapor above chemical oil tank, canister rinse: |C cut #1 IR

h(‘::';‘“r i Intensity | Assignment/Comments
! l

B, 2925, 2856 s | aliphatic CH

g?r t m | ester or aliphatic ketone

g g m | aliphatic CH

] i W ! methyl C-H

;?I?, 1075 ; W . ester or ether C-0

F \ W —(CHZ)n-, n>4 rocking or substituted aromatic

i, 1280, 1274 CH bend '
!

1, 1280, 1274 W unassigned

i
!

|
|

| S

|

S

R REMARKS:
. Bands at 1733, 1123 and 1075 cm’

1 very likely due to esters that are present.

s at 1280, 1274 and 739 cm~* possible due to ammatic.ethev:. Sample appears to
®ist predominantly of saturated hydrocarbons and/or aliphatic esters or ketones.
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TABLE 8-194.
IR REPORT

saMpLE: _ OXR-LC2, vapor above chemical ©il tank. canister ringe: 1C cut #2 1R

Weve Nembec | \sasity ! Assignment/Comments
{em™) | }
3050 | W | aromatic CH stretch
1956-1785 | W | aromatic combination and overtone region
1593, 1505 W | aromatic == stretch
842 w | substituted aromatic CH bend
780 S i w substituted aromatic CH bend
1391, 1272, 1210,
1127, 1008, % W unassigned
! 5 l
961 i m | unass igned
i i
| |
|
I
‘
l
|
I
l
B |
| l '
l !

OTHER REMARKS:

Bands in region 1956-1785 cm'1 and single-bands at 842 and 780 cm°1 highly
- suggestive of meta- or ortho-disubstituted benzene, i.e., 3 or 4 adjacent
hydrogen atoms. Sample is primarily aromatic hydrocarbons, containing few

aliphatic hydrocarbons. This sample probably contains significant amounts of
naphthalene.
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TABLE 8-195.
IR REPORT

. _SXR-LC3, vapor above chemice] o1l tank, eanister rinse: 1C cyt #3 I

i Number : j

(:lﬂ'1 \ ‘ intensity ‘P Assignment/Comments
M, 2952, 2856 s jaliphatic CH stretch
T | s lesters or aliphatic ketones
8, 1376 | m,w taliphatic CH bend
M, 1123, 1075 m,w,w |aromatic ester of 1° and 2° alcohols or aromatic or
B | | aliphatic ethers
#, 746 \ W |substituted aromatic CH bend
|
iy 1034 i W lunassigned
3 i
*= !
i l
| |
i
- |
|
‘
|
\
__ l
- l
—_ |
- |
e |
g"li_l‘ammc&

This sample possessed less mass than that required.by the Leyel 1 cr‘!tgria for
alnﬂysis. A spectrum of acceptable quality was obtained by using Fourier Transform
Nechniques. . o o

This sample appears to be predominantly aromatic esters of 1 and/or 2° alcohols.
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TABLE 8-196.
IR REPORT!

sampLe: _oXR-LC4, vapor above chemicgluof1_£ank; canister rinse: LC cut #4 IR

Wave N:mber ! i . Assignment/C.
{em™") !
2962, 2931, 2874, | |
2861 i S !aliphatic CH stretch
1733 | s ester or aliphatic ketone
1462, 1381 | m aliphatic CH bend
1292, 1273 5 aromatic ether or ester of aromatic acid
1122, 1071 m aromatic or aliphatic ether or ester of aromatic
acid
744, 700 m,w substituted aromatic CH bend
% |
945, 669 | w unassigned
| |
|
l
l
OTHER.REllARKS:

This sample possessed less mass than that required by the Level 1 criteria for
IR analysis. A spectrum of acceptable quality was obtained by using Fourier Transform
IR techniques. )

‘Sample appeared to contain predominantly saturated hydrocarbons and aliphatic
esters of aromatic acids.
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TABLE 8-197.
IR REPORT

umes _vapor above chemical o331 tapk, canictfew winge- 10 ~pe 22 Tp

Ti. B ‘ !
j Ll %m o ! Intensity § Assignment/Comments
= | 3
W3, 2931, | |
a8 ! 3 | aliphatic CH
ml l S | ester or aliphatic ketone
.18, 1456 ; m | aliphatic CH bend
;1377 | W i methyl CH bend
’1280,‘,_1123 ‘ s,m ! aromatic or aliphatic esters or ethers
me | | ester or ether
18, 700 | m,w | ~(CH,) -, n¥d-rockiny or substitited aromatic CH ben‘ti
o, 1224,
1038 ‘ w unassigned
!
1
) |
: i
|
!

|
|
|
|
l
|
|
|
|

TR REMARKS:

‘Sample predominantly aliphatic esters -of aromatic and aliphatic acids or

‘“Dhmc ethers.
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TABLE 8-198.
IR REPORT

sampLe: _ OXR-LC6, vapor above chemical oil tank, canister rimse: LC cut #6 IR

e N —
| 3335 | m (broad) | alcoholic or phenolic OH or amide |
{3068 ! w J aromatic CH stretch |
2959, 2931, | |
i 2856 { 3 | aliphatic CH stretch
1732 | s | ester or aliphatic ketone |
1684 ! m ketone or amide i
1602 | m | aromatic C=={ stretch |
| 1465 | m | aliphatic CH bend |
11383, 1273 m | alcohol, phenol or aromatic ether or amide CN g;:g;;&
746 | W | substituted aromatic CH bend y
i 1 _i
| 1224, 1129, | i !
1074, 1026, | ! l
965, 821, 694, 1
615 | W | unassigned %
i | | |
R | | |
i | 1 |
i i | !
i ! t |
] | ’,
| i - | _
! l
| | i _
" j 7 —
i i | _
OTHER REMARKS:

Sample consists predominantly of aliphatic alcohols, amides or esters or
alkylated derivatives of phenol.
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TABLE 8-199.
IR REPORT

¢, 9OXR-LC7, vapor above chemical oil tank, canister rinse: LC cut #7 IR

i Wave Number

™) ( Intensity , Assignment/Comments
- 2959, 2932,
- 2856 ‘ 3 I aliphatic CH stretch
. 1739 S | ester or aliphatic
759 ; m | aliphatic
- 1264, 1164,
| 1075 1 W ester or ether

1678, 1602, |

. 156151376,

{

. &1, 739, 698 W { unassigned
| i |
; | |
- |
) | I
[ | |
— i ‘
- l |
| |
| |
1 |
| |
{ |
T | 2N
| | |
a |
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TABLE 8-200.
IR REPORT

SAMPLE: _7X-P. upwind ambient, XAD-2 resin: preliminary IR

Wave Number Intantity Assignment/Comments
{em™")
2966, 2932, ,
2858 S aliphatic CH stretch
1740, 1729 ‘ 5 ester and/or aliphatic ketone
1451, 1377 m,w aliphatic CH bend
1266, 1166, |
1099 \ s ester or aromatic ether
1076, 1029 ( m aromatic fingerprint region
798, 713 & m | substituted aromatic
| | l
1604 i w yunassigned
|
| |
!
| !
l
|
OTMER REMARKS:

This sample poséessed less mass than that required by the Level 1 criteria for

IR analysis. A spectrum of acceptable quality was obtained by using Fourier Trans-
form IR techniques.

Sample predominantly aliphatic esters of aromatic acids.
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TABLE 8-201.
IR REPORT

PLE: 7X-C, upwind ambient, XAD-2 resin: concentrate IR

Yore Number

) ; intensity ; Assignment/Comments
X6, 3032 ' W ‘ aromatic or olefinic CH stretch
%6, 2928, | |
w13, 2862 | s | aliphatic CH stretch
nr E m | saturated ketone or ester
105 | m | aryl ketone or ester
W7, 1492 } m f aromatic C——C stretch
1183, 1376 | m | aliphatic CH bend |
i1, 1113 J m,W | ester of aromatic acid, aromatic or aliphatic ether
0; 757, 708, | R
02 l m substituted aromatic CH bend
36, 1179, | |
197, 1069,
06 W unassigned
| l
1 |
6 REMARKS:

~ ‘Saple contains predominantly alkylated aromatic esters (e.g. benzoates),

;zgmwd and aromatic hydrocarbons and possibly some saturated ketones and/or
Sters,
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TABLE 8-202.
IR REPORT

SAMPLE: _7X-LC1l, upwind ambient, XAD-2 resin: LC cut #1 IR

; Wavs Number

1 | ncansity | Assignment/Comments
1 {em™) : "
| 2959, 2924, | i ;
{2856 | s | aliphatic CH stretch !
| 1458 i m | aliphatic CH bend
| 1376 @ | isolated methyl CH bend f
i 752, 698 ? | mono-substituted benzene
; | l |
. 1746, 1610 W | unassigned i
| B
| | |
i ! §
i i !
| % ;
] i ?
|
T

OTHER REMARKS:

" Sample predominantly saturated hydrocarbons. However, bend @ 1746 suggests

presence of
and 698 cm

1

small amounts of aliphatic ketones or esters, and bends at 1610, 752
suggest presence of small amounts of substituted benzene.
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TABLE 8-203,
IR REPORT

wme: /X-LC2, upwind ambient, XAD-2 resin: LC eut #2 IR

Wave Number

(‘._1) Intensity ‘ Assignment/Comments i

65, 3030 ? m | aromatic or olefinic CH ‘
65, 2024, | |
B | s . aliphatic CH stretch

1601, 1492 | w,m ' aromatic C==={
- 56 1 m i aliphatic CH bend
i1ﬂ4 * w | isolated methyl CH bend
ZE2,699 5 m,s i substituted aromatic CH bend
| ‘ | %
515, 1263, | |
1029, 887, | |
834 | W | unassigned ?

!
R

—————

~———

MER REMARKS:

Bands in C-H'out-of-pIane bending region for aromatics.

Wno-substituted benzene.

Sample contains only aliphatic and aromatic hydrocarbons.

8187
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TABLE 8-204.
IR REPORT

samprg: /X-LC3, upwind ambient, XAD-2 resin: LC cut #3 IR

, Wave N:mb" ‘ Intaasity ‘ Assignment/Comments
! {em™™) g ] !
| 3084, 3062, | ( |
3026, 3001 | m | aromatic or olefinic CH |
| 2965, 2925, | % |
2871, 2856 | s | aliphatic CH stretch |
: 1591, 1515 | W | aromatic C={ ring mode §
: 1494, 1453 ? m | aliphatic CH bend ;
. 1374 f W | isolated methyl CH bend |
' 890, 833, 778, | | |
. 754 [ W,Mm,m,S | substituted aromatic g
| |
1729, 1263, | i ?
, 1098, 1031 ! W | unassigned i
! i i B
| % ! |
| | i
B T !
{ | | . |
: s i ’ 5
5 1 i !
| :
i i %
| |
| | ?
% | L
OTHER REMARKS:

" Sample predomiﬁantly aliphatic and aromatic h i
, N ydrocarbons with a trace of
ketone.or ester as evidenced by very weak absorption at 1728 cm'}
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TABLE 8-205.
IR REPORT

T 7%-LC4, upwind ambient, XAD-2 resin: LC cut #4 IR

p——

";:_'1?“' g Intensity i Assigament/Comments %
iai | W | _aromatic or olefinic CH stretch |
W, 2029, | | |
™3 | s | aliphatic CH stretch
:33_3;1729 ! s ester or aliphatic ketone
W, 1494, | |
w5 | W | aromatic C+—L stretch i
8, 1380 | m,w | aliphatic CH bending : i
B, 1116 ! S,m | ester of aromatic acid, aromatic or athéti'c' ether!
¥, 754, 708 ! W, W, S | substituted aromatic CH bend |

| | |
#, 1588, | | ?
®, 1315, | | f
m, 1098, | | i
%9, 1025 | W | unassigned
T | |
*‘,{ | g K
AT

| X

% i

{ |

| |

) |

| %
_ | | |
— | ?
- | |
- | | !
MMKS:

Bands at 1098, 1069, 1025, 754, and 708 cm 2. Suggestive of monosubstituted

enel

Sample predominantly aromatic esters of considerable aliphatic character.
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TABLE 8-206.

IR REPORT

SAMPLE: _7X-LCS i i -2 resin: LC cyt #5 IR
5 Wive N:‘“h" ’ Intensity ' Assignment/Comments '
j (em™) i ;
! 3020 3 W 3 aromatic or olefinic CH
| 2959, 2926, | !
é 2856 ? S | aliphatic CH stretch
' 1725 | s i ester or aliphatic ketone !
| 1602, 1584 | W | aromatic (==
. 1462, 1454 m | aliphatic CH bend |
© 1380 | W | methyl CH bend |
1273, 1122° | s,m | aliphatic or aromatic C-0 5
. 798, 742, 710 | W,W,S | substituted aromatic |
| i
1175, 1071 | |

1026 w i unassigned !

: @

z | ;
| | ‘
| s | |
; | |
f i | |
i ! é :
i | % |
i | s
| |
% | | *
5 !
OTHER REMARKS:

' Sample predominantly aliphatic and/or aryl esters. Bands for <{=0 and C-0
frequencies are highly suggestive or aromatic esters.

8-200



TABLE 8-207.
IR REPORT

it _1X=LC6, upwind ambient, XAD=2 resin: L€ (’:u’c‘#ﬁ IR

: ':::?b" f intensity ’ Assignment/Comments
165, 3036 { W ' aromatic or aliphatic CH
6 | S % ester or aliphatic ketone
;
#3, 1585 m,w | aromatic or olefinic C—<
456 m | aliphatic CH bend
0 | W | methyl CH bend
m, 1116 s,m | aromatic or aliphatic ether or ester or aromatic
| i . acid
&_J;?ll ' m,s ' substituted aromatic CH bend
; ! |
85, 1174, |
9, 1028, | | ,»
8 ! W | unassigned
‘ |
stk I |
" | |
’ l |
. ' - !
- | |
| | |
K t
', | % |
] l !
- | i
‘RAMARKS: 1
~ Broad band at 3341 cm ~ due to Hy0 in cell. '
. Sample coTEosed primarily of aliphatic esters of aromatic acids with band at
Tind 741 cm

being characteristic of mono-sub. benzene,

e
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‘TABLE 8-208.
IR REPORT

SAMPLE: __7X-LC7, upwind ambient, XAD-2 resin: LC cut #7 IR
?; Wave N:mlm 3 Intensity } Assignment/Comments
lem™) ; \ | ,
| 2965, 2930, | |
{ 2859 | 5 | aliphatic CH stretch |
1726 i s { ester or aliphatic ketone |
1603 | m | olefinic or aromatic C==( |
| 1450 i m { aliphatic CH bend
| 1403 ? m | olefinic CH bend
1374 i m | methyl CH bend A
1274, 1109 5 m,s | aromatic ester or aromatic ether and aliphatic
| i ester
L 716 | olefinic C-H bend
ﬁ : s !
| 1556, 1027, ! | %
| 940 % W | unassigned {
{

e R Rt G e B e R

DU (DU AUUIIIORY PRISEDYN (RS

SRR U VN U S

|

{
i
i
i

o
¢

i
H
1

OTHER REMARKS:

' Spectrum indicates sample is predominantly unsaturatg? esters, such as

acrylates, maleates, etc.
group is cis-disubstituted.

Bands at 1603, 1403 and 716 cm - suggests that vinyl
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TABLE 8-209.
IR REPORT

e 6X-P, downwind ambient, XAD-2 resin: preliminarv IR

This samp]e'possessed less mass than that required by the Level 1 criteria
IR arialysis. A spectrum of acceptable quality was obtained by using
ier Transform IR technology.

Sample contains
knds at 794 and 699

>o0%

cm

saturated hydrocarbons and aromatic esters. Two sharp
suggest that aromatic compounds are substituted such

%t 1, 3 and 5 adjacent hydrogens are present.

8-203

hl?h" Intensity I Assignment/Comments !

™) i } i

ﬁ-}856 ? m t aliphatic CH stretch |

{ ! W | ketone or ester !

) ! _ conj. olefine and/or aromatic C-:C

® | w | aliphatic CH bend 3

] : W | ester of aromatic acid 3

L) : | substituted aromatic cmpds

} S | substituted aromatic cmpds

B 1020, |

5 ! W | unassigned i
! | !

] .

- | i

o | l

- | | 3

o | | |

= i |

= | |

_— l |

- |

-— | .

— ! i i

!mx&



TABLE 8-210.
IR REPORT

sampis: 7XR-C, upwind ambient, canister rinse: concentrate IR

!

! Wave l:mb" ; Intaasity i Assignment/Comments )
y (cm™) g ; |
§4§g§9 ! W | argmatic CH stretch ‘
| 2950, 2930, | | ,
| 2855 i s | aliphatic CH stretch |
. 1725, 1715 3 | aliphatic ketone or ester |
1600, 1575 | W | aromatic (== stretch
1460, 1380 | S ,m | aliphatic CH bend
1295, 1280 3 s | ester of aromatic or a,B-unsaturated acids or
i | aromatic ethers
1130, 1075 s | ester of aromatic or a,B-unsaturated acids, §
! i aromatic or aliphatic ethers
: i
1650, 820-760 ' w | unassigned

OTHER REMARKS:

This sample contains predominantly saturated and aromatic compounds.

Spectrum also indicates that sample contains aliphatic esters of aromatic

acids and saturated ethers._
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TABLE 8-211.
IR REPORT

6X-C, downwind ambient, XAD-2 resin: concentrate IR

SAMPLE:

S : : |
Wave N:muer i “‘nm : Mmcuﬂ.“m H
{em™") : !
3063 W _aromatic or olefinic CH stretch ;
. 2963, 2926, } ;
2856 s ! aliphatic CH stretch ?
; 1731 1 s | ester or aliphatic ketone '
1604, 1463 ; W,m - aromatic (=—=C i
| 1455, 1377 ‘ m,wW ! aliphatic CH bend *
Mgz, 1095, |
11020 | s ! ester of aromatic acid |
“, 801, 711 4 s,m ' substituted aromatic CH bend . !
| !
1586, 1176, | ; !
§r7864, 749 3 w | unassigned
| : |
|- ,
| |
1 | | &
g i

ORI [N QU J——
e

-

-t

PRGNS Y PIEEE RS e

'OTHER REMARKS:

. Sarpme contains aromatic and aliphatic esters or ethers and possibly some
aliphatic ketones.
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TABLE 8-212.
IR REPORT

sampLs: 6XR-C, 16XAD can rinse #6, downwind ambient, canister rinse: concentrate Jj

Wave Number

.1 Intensity ! ¢ ssignment/Comments
% {em™) j A
2962-2858 s | aliphatic CH =
11729 ] s .i ester or aliphatic ketone ;
1599-1534 W | aromatic C=-C -
1465 m | aliphatic CH bend .
1378 W | methyl CH bend ;
1288, 1273 m,s | ester of aromatic acid or aromatic ether ﬁi
1123, 1071 m | aromatic ester or aromatic or aliphatic ether ‘i
5739 i substituted aromatic CH bend k
a _
1071, 1066, | _
| 962, 812 W unassigned -

|

1
|
|

|
i
|
|
|
|
|
I
)
|
|
|
l
|
|
|
|
|
|
|
|

OTHER REMARKS: :
 Bands at 2366 and 2340 cn™! due to C0,.

Bands at 677 cm * due to residual met ylene chloride on salt plate

Bands at 1288 and 1273 cm i highly suggestive of an ester of aromatic acid.

Sample is predominant]
and/or aliphatic ethers.

y aliphatic esters of aromatic acids, or possibly aromtt
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TABLE 8-213.

—

IR REPORT
}sAMPLE: 12P biological sludge; biological treatment plant s]udge, pH 7
extract: preliminary IR
r’;'"(' N"{;'b" ; Inteasity ‘ Assigament/Comments ~'
rgﬁés ! W | aromatic CH or olefinic CH ;
| 2960-2930 3 s ' aliphatic CH !
E 2857 | s ‘aliphatic and/or aldehydic CH i
f3709 | W | ketone, ester, aldehyde i
| 1642-1550 m | aromatic or olefinic C=C |
r3i55 m taliphatic CH (methylene) or aromatic C=C !
TIESO W aliphatic CH (methylene) or a-naphthalene |
| 1282-1240 | W | aromatic ether or ester C-0 .
i732 ; W | aromatic CH R
- | !
1 d
| 831, 787, 697 | W unassigned !
!

|
{
}
H
|
i

-

OTHER REMARKS:

Inverted bands at 2370-2330 cn~) due to C0,. Bands around 700-850 cm

suggestive of 3-,

4-, and 5- adjacent aromatic CH.
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TABLE 8-214.
IR REPORT

SAMPLE: 12-C biological treatment plant sludge, pH 7 extract: concentrate IR

Wave N:mb" | intensity ,i Aﬁgnmmt/tommums
{em™) } |
3055 ’ W | aromatic CH
2959-2856 } s | aliphatic and aldehydic CH
1712 : m | ketone, ester
1657 m | olefine (conj.) or aromatic C=C
| 1595 | m | aromatic ring (C=C)
| 1458 | m aliphatic or aromatic CH
1376 , m aliphatic CH (methyl)
| 12731239 f W aromatic ether, or ester
| 752 i m | (-CH,-) rocking for n>4 or aromatic CH
{
821, 787, 691 W | unassigned

OTHER REMARKS:

Bands at 2363 and 2342 cm'1 are due to presence of CO2 in cell, inadequate
purging. ,
Probable compounds and alkylated derivatives.
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TABLE 8-215.
IR REPORT

KAMPLE: 12-LC1, biological treatment plant sludge., pH 7 extract LC cut #1 IR

i

Wave Number i

NI GG JUIVER Jpipume FRE

) intensity § Assigoment/Comments !
959, 2927, | ; i
2857 s | aliphatic CH stretch |
b'I153 | m | aliphatic CH methyl and methylene g
_1577 f W | aliphatic C-C methyl ?
7720, 677 i W | arcmatic CH bend i
| ! 1 ;
" 724, 1150 , W | unassigned |
- | | %

; Q ;
T j ? i

% |

| | !

é | B

i !

| | |

! i '

i I

| |

s !

9 | ;

i i t

'i \

| !

| |

| |

_ - i
OTHER REMARKS: ,

1

Bands at 2363 and 2342 em”
residual CH2C12 left on plate.

Probable saturated hydrocarbons, with trace amounts of aromatic compounds.

due to C0,. Band at 676 em! Tikely due to
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TABLE 8-216.
IR REPORT

SAMPLE: 2-LC2. biological treatment plant sludge, pH 7 extract: LC cut #2 IR

4
i

Wave Nu‘mhu ? Ineensity .) Assignment/Commemts
| e 1
3013 ! W ‘ aromatic or glefinic CH

| 2959-2863 | s | aiphatic CH
| 1602 ] W | aromatic C-C
| 1458 { m | aliphatic C-H bend
3 1376 ; m | methyl CH bend
. 814, 746 ! W | substituted aromatic
B | |
| ;
; ! |
| | |

| !

I l
=’ | 5
: i |

i
i

1 Sl !
E ! i

| |
i 1 \
; ! l
L t |
5 | ‘

B 1
. ! |
| |
OTHER REMARKS:

Bands at 2365 and 2340 cm‘1 due to COZ' Splitting pattern at 846, 814 and
746 cm'1 highly suggestive of meta-substituted benzene.
Probable alkylated aromatic hydrocarbons.
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TABLE 8-217.

IR REPORT

PLE: 12-LC3, biological treatment plant sludge, pH 7 extract: LC cut #3 IR
ﬁ;‘ Numoer | Inteasity ' Assigrment/Comments
y o {em’) ; ; i
048 s _aromatic or olefinic CH stretch |
g52-2924 s | aliphatic C-H stretch !
B56 | s ‘aliphatic C-H stretch |
725 | W | ketones, esters !
EBE s s . aromatic or olefinic C-C |
445, 1376 ” s,m | aliphatic CH bend ;
259 : m i aromatic ether or ester |
184, 1150 5 m | ether, ester ?
83, 842, 814, L !
741 ! 3 substituted aromatic CH bend -

| ! e o
‘917, 1026, | | o
{951 § W ' unassigned ]

—d

Pl QU PUIRpYY S

a—

HER REMARKS:

Broad weak band at 3400 - 3200 <:m'1 suggests alcohols or phenols.

Probable alkylated aromatic hydrocarbons.
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samMPLE: __12-1C4, biological treatment plant sludge, pH 7 extract:

TABLE 8-218.
IR REPORT

LC cut #4 IR

e e e e

Wave Nu‘mlm i inteasity , Assignment/Comments
{em™) i |
i 3418 | m ?OH or NH stretch (broad)
| 3048 m | aromatic C-H
2959, 2856 | s | aliphatic C-H
| 1718 i m | ketone, ester
| 1595 i m | aromatic or olefin C=C
| 1458, 1438 | s | methylene (doublet)
! 1376 | m | -CH
| 876, 828, 807 | m | aromatic C-H B
. 746 : s | aromatic C-H
|
| 1328, 1266, | :
. 1239, 1177, | |
1033, 951 | W | unassigned
i i |
| | |
| |
| i
| !
j !
! |
! | z
| f '
| | ;
! I l
| {
| 1
| !
. ! |
OTHER REMARKS:

Bands at 2363 - 2340 cm™ ! are due to presence of CO2 in cell.

Sp1kes about 1600 - 1800 are due to presence of water vapor in cell.
Probable alkylated aromatic hydrocarbons.
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TABLE 8-219.
IR REPORT

12-LC5, bioloaical treatment plant $ludge, pH 7 extract: LC cut #5 IR

Jm———

Wave Number

cnmm Y o §m

) ) Intensity Assignment/Comments
(Gm ) { '
;z; ’ w ;aromatic or olefinic CH
59, 2924, | ? |
B56 | s ' aliphatic CH f
D2 S m raromatic (== stretch !
51 ; m . aliphatic CH bend }
75 i W methy] CH bend
3, 821, 752 W,W,S ' substituted aromatic
19, 1280, é @
184 i w . unassigned )
‘ i
? | |
! 3 i
| |
| % i
5 |
! |
i |
| |
5 |
! i 9
% | |
i i l
| i |
| } ;
| | g
£R REMARKS:

This sample possessed less mass than that required by the Level 1 criteria
or IR analysis. A spectrum of acceptable quality was obtained by using Fourier
ransform IR techniques. )

Sample contains only saturated, unsaturated and/or aromatic hydrocarbons.

0ssibly some ketones or esters present as evidenced by small absorption at
712 em™ L,

-~ o~
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TABLE 8-220.
IR REPORT

SAMPLE: 12-1C6, biological treatment plant sludge, pH 7 extract: LC cut #6 IR

Wave N:mber i |ntensity .; Assignment/Comments
(em™") ! |

i 3281 | _broad (M) | alcoholic, phenolic or acid OH .
| 3085 " | e | aromatic OR olefinic CH

2959, 2931, | E | '

2856 i s | aliphatic CH
1712 | s | ketone or ester
1657 l s | carboxylic acid or ketone

1602 . s | aromatic or olefinic C—=C
| 1451, 1376 | W | aliphatic CH bend
i 1280 | m | acid, ester of aromatic acid
. 1191 | m | ether, alcohol or phenol
é 810, 752 i m | substituted aromatic CH
| | |

1081, 1033, | |

835, 615 | W | unassigned

SUNIUND) JUNIUNENY (U

OTHER REMARKS:

" sample predominantly phenolic compounds, or carboxylic acids.
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TABLE 8-221.

IR REPORT

SAMPLE: 12-LC7, biological treatment plant sludge, pH 7 extract: LC cut #7 IR
———-W:n Number ; o lnteasity ! Assigement/Camments

fem™h) | '
?0—3000 ? broad | phenol or alcoholic OH stretch ’
__56%1 f s | aromatic or olefinic !
" 2931, 2856 | s | aliphatic CH stretch |
1602 ! s | aromatic or olefinic C==:C |
1280, 1122, | | j |
;—7040 : | alcohol or phenol | 3
828, 760 | | substituted aromatic CH bend Ty
| f | |
{1664, 1726 w | unassigned

i

VIR SN P —_

el e oo B

(U PUNNE I (U (e e guIehe pRSEEE SPESLEEY BREE BRLSTE

N

OTHER REMARKS:

Sample predominantly alcohol or phenolic compounds.

8-215



TABLE 8-222.
LRMS REPORT

SAMPLE: _9A-LC2, final cooler cooling tower hot well, pH 2 extract:

LC cut #2 LAY

Majof Categories
Intansity Category MW Ram
100 PNA'S. -
7
qu—Categcwias, Spacific Compounds _
Intensity Category m/le Composition E
100 naphthalene 128
100 phenanthrene. anthracene 178
100 pyrene 202
100 chrysene, triphenylene 252 .
100 perylene, benzpyrene 252 (
100 | anthanthrene 276
Other Intensity Comments
100 m/e 152
10 m/e 368. No significant features at m/e greater than 368.
100 acenaphthylidene?, m/e 152 PNA assignments supported by IR.
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TABLE 8-223.
LgnnstREFCHRT

SAMPLE: 9A-LC6, final cooler cooling tower hot well, pH 2 extract: LC cut #6 LRMS

Major Categories

Intansity Category MW Rangs
none

-Sub-Categories, Specific Compounds

Intensity Cigory m/e Composition
none
“'Other. Intensity ~ Comments
No significant ion intensity > 420 amu
10 Prominent ions (70 eV) at m/e 414, 410, 386, 368, 349, 337, 280, 263
100 m/e 195, 149, 123, 109, 149 possible phthalate.
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TABLE 8-224.
LRMS REPORT

sAmpLg: SA-LCl, ammonia liquor, pH 2 extra.ct: LC cut #1 LRMS

Intansity . Camagory mwaw.L
10 PNA's _ ]
100 Aliphatic o . ,
Sfb-&agcﬁa.s;udﬁc&mpcm _ )
 lotensity Catagory m/e Camposition_ .
10 perylene, benzpyrene o 252
10 chrysene, triphenylene 228
10 anthracene, phenanthracene 178
Other Intensity Comments
100 &1 usters to lﬁjg_in_tensity peaks every 14 amu. From ~125 amu to .
~55 amu. Suggestive of saturated chains. .
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BE 8-225.
{MS REPORT

WPLE: 8A-LC2, ammonia liquor, pH 2 extract: LC cut #2 LRMS

ioe Categories
fhumity Category MW Range
100 PNA's
10 PNA's
ﬁkugwkaSp«ﬁﬁcCompoumh
ntensity ] Category mie Compoesition
< 100 Pyrene 202
10 Perylene, benzpyrene 252
10 Chrysene, triphenylene 228
10 Anthracene, phenanthrene 178
.10 Acenaphthylene ? 152
1 Anthracene ? 276
¢ [ntensity Comments
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TABLE 8-226.
LRMS REPORT

sampLe: BA-LC3, ammonia liquor, pH 2 extract: LC cut #3 LRMS

!ﬁﬁprChmagaﬁns
S | Catagory MW Rangs |
100 PNA's
Sgb&hmnpwhs,Spmﬁﬁctkuupwmmh
intensity A Category mle Composition
100 perylene, benzpyrene 1252
100 Chrysene, triphenylene 228
100 Pyrene 202
10 Anthracene, phenanthrene ‘ , 178
[
Other Intensity Comments o
100 High molecular weight PNA's @ m/e 404, 378, 352, 326, 302, 276, o
compatibie with IR. —
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g 8-¢2/.

PS REPORT
WPLE: 8A-LC4, ammonia liquor, pH 2 extract: LC cut #4 LRMS
_ngmuaoﬁcs
) Category MW Range
Amines
L
WrCategories, Specific Compounds
y\hnuuﬁy Category m/e Composition
+ 10-100 Polyaromatic amines 341
317
291
267
241 |
217
k3
3_
Ohee Intensity Comments
l
1
!
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TABLE 8-228.

LRMS REPORT
sampLg: SA-LC7, ammonia liquor, pH 2 extract: LC cut #5 LRMS
NMﬁofChnngoﬁns .
Intansity Catagory MW Rangs
10 PNA's
Sub-Categories, Specific Compounds
intensity Category m/le Compaosition
10 perylene, benzpyrene 252
triphenylene, chrysene, 228
pyrene 202
anthracene, phenanthrene 178
Other Intensity Conments
100 m/e 256? -
| No significant ion intensity ».256. ]
i
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HBLE 8-229.
(AMS REPORT

papLe: BA-LC6, ammonia liquor, pH 2 extract: LC cut 46 LRMS

fhior Categories

-4 Intensity Category MW Range
i

10-100 Amines

Sb-Categories, Spacific Compounds

- Intensity Category m/e Campasition

10-100 Amines. These materials show ion charac- | 303

teristic of condensed aromatic rings. {'279

253

229

203

195

179

159

145

?&c Intensity Comments

* 10-100 |m/e 184, 122

|

it o M 7 faa s A Tt N AN e o

~‘; PR T e
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TABLE 8-230.

LRMS REPORT :
SAMPLE: 8B-LC3, ammonia liquor, pH 12 extract: LC cut #3 LRMS
j i N N
Intnsity | ' Catagory MW Rangs |
100 PNA's
- Sub-Categories, Specific Compounds » :
Intensity ' Category m/e Composition
100 .. | naphthalene , 128
10 anthracene, phenanthrene 178
10 | pyrene 202
10 chrysene, triphenylene o 228
100 - perylene, benzpyrene : . .- 252
100 anthanthrene 276
Other Intensity Comments ——
100 @ high | Tons at m/e 476, 474, 450, 426, 424, 400, 376, 374, 352, 350, 326,

probe temperi 302. Overall ms pattern strongly indicative of high molecular

epm———

atures

"
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TBLE 8-231.
.-LAMS REPORT

$ampLE: 8B-LC4, ammonia liquor, pH 12 extract: LC cut #4 LRMS

Mojor Categories

Intensity " Catagory ' A MW Range

h45ugoﬁau$p.dﬁc(&unpoumﬁ
Intensity Category L m/e "~ Composition

2 o

p—

Bther lNtensity Comments

' i No significant ion 5ntensity >~420 amu (70 eV), Many prominent ions
| throughout spectra of odd m/e (70 eV and 20 eV). Consistent with
i amine structures as indicated by IR. No PNA's present.
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'TABLE 8-232.

LRMS REPORT
sampPLg: 8B-LC6, ammonia hquor, pH 12 extract LC cut #6 LRMS
Major Categorias o _ _
Intansity 7 ' Catsgory MW Range
100 Amines? m/e 401 (possibly halogenated),
1377 {ionizing voltage = 20 eV}
Sub-Categories, Specific Campounds _ ‘
intensity Category _ m/e Composition
Other INtensity _ Comnents
‘m/e 327, 303, 277, 168, 149 129 {ionizing voltage = 70 eV} Data not|
| sufficient for subcategory or compound assignment. ]
| |
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JABLE 8-232.
LRMS REPORT
sAMPLE: 8B-LC7, ammonia liquor, pH 12 extract: LC cut #7 LRMS

Major Categories

Intensity | Category MW Range °

1-10 PNA's

_Sub-Catagories, Spacific Compounds

intensity Category 4 m/c\. o t:ompoam i
10 perylene, benzpyrene »252
10 chrysene, triphenylene 228
10 pyrene 202

A

= Iae 3 NS

§No significant ion inténsity >am/e 300 with exception of one ion at

Im/e 368.

100 'm/e 168, 144, 130, 118 (?)

10 m/e 182 8-227



ADDITIONAL DATA
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6¢cc-8

JADLE 1%,

FULLUIANIO riiurt DI RUMYLE (RLOUTLINT 1 LIV

L5 o old, 11 oMy

SREREEE TWH

ALC Cut #2 expected to contain aromatic ‘hydrocasbons, fused polycyclics, fused nonalternant polycy@;ll.,cs. and possibly halogenated aromatics.

Stream ’ ’
Number Stream [dentification Rate: Constituents Based on ) Mg Coke Production
1 Coal ) .4 My
2 Coke B 1 Mg ‘
3 Tav Decanter-Fugitive 2.15 sw?/Mg:  benzene, 15.6 g/Mg; 1,5 12.7 ¢/My; XAD-2 sample primarily LC cut #2%
4 Tar S5ludge 0.1 1/Mg (very reugh estimate}: contains tar, coal, and coke fines; no tevel | analysis
5 . lar Dewatering-Fugitive Included in 6 below
6 Tar Sterage-Fugitive 0.14 su?/Myg (working loss only): low rate benzene, toluene; XAD-2 sample primarily tC cut #2*
7 Primary €ooler Condunsate
fugitive 1.7 sm3/Mg:  benzene, 9 g/Mg coke; 11,S 5.7 g/Mg; KAD-2 sample not cellected
a Tar Retining*Vapor Not sampled.
9 Chemical 0it Storage-Fugitive .024 sm*/Mg (working loss only): low rate benzene, Loluene; XAD-2 sample mostly (C cul #2*
and #3
10 Excess Liquar Tanks-Fugitive Not sampled:  at lower temperature than 7 above, but roughly same composition
11 Sulfate Drying Not sampled
12 Acid Storage-Fugitive HNo weasurable vent; not sampled
13 Lime teg Sludge 0.35 kg/My: primarcily calcium salts
14 .Barometric Condenser Water 143 1/Mg:  cyanide, 2 g/Mg; ammonia, 1.6 g/Mg; phenol, 0.5 g/My (Bunlap and McMichael)
15 Excess Ammonia Liguor 143 1/Mg: cyanide, B.6 g/Mg; ammonia, B57 g/Mg; phenol, 208 g/Mg (Bunlap and McMichael)
16 Naphthalene Separation - No measurable vent rate: vapor high in benzene and homelogs, H,5; XAB-2 sample mostly
, : LC cuts #2* and #3 ‘
i 12 Napihithalene Brying - 2.9 sw'/Mg.  Naphthalene emissions as high as 533 g/sm?, bul an average must Le considerably lower
18 Final €ooler Cooling Tower 3,230 sm'/Mg:" benzene, 51.6 g/Mg; HyS, 11 g/Mg; XAD-2 sample mostly LE cuts #2* and #3
19 Cooling Tower Blowdown 43‘-‘:30 IMg:  cyanide, 22-43 g/Mg; ammonia, 8-17 g/Mg; phenol, 10-16 g/Mg (Dunlap.and
Michael) : . .
20 Light 001 Plant Wastewater 100-500 1/Mg: . cyanide, 0.5-1 g/Mg; ammonia, @.5-1.5 g/Mg; phenol, 0.8-26 g/Mg (Dunlap and
N : and McHichael); 3 kg/My oil (Schroeder)
21 ~Wash 0i1 Tanks“Fugitive No measurable vent: not sampled
22 Light 0i} Becanter-Fugitive Inaccessible: not measured or observed
21 ‘Light 0il Starage-Fugitive 0.013 sa?/My working loss, 15.6 sm¥/Mg breathing loss (crude estimate®®): benzene, 17.4 g/Mg;
T e toluene, 0.6 g/Mg; H;S, 0.5 g/Mg ’
24 Wash 0} Sludge o Hot sampled and rate not available. ,
25 Desulfurization Wastewater 40-60 1/Mg vacuum carbonate plant: cyanide, 64 g/Mg (Bunlap and McMichael)
26 Desulfurization Sludge Not quantified ’
21 Wastowater Plant Fugitive No measurable rate S - ; ; ‘
28 Wastewater Plant §ludge 1.7 kg/Mg: high phenalic levels
29 Final Effluent 470-1,260 lM? coke: “BPCTCA gives 730 V/Mg; cyanide, 20 g/Mg; asmonia, 91 g/Mg; phenol,
ol - .



TABLE 15. SUMMARY OF QORGANIC ANALYSIS, TAR DECANTER VAPOR
‘Emission rate: 2.15 sm?/Mg coke

1 e MEGs® vm;reb oo RaLT0 o
Conpqung; égﬁntlf ed | Cor:;:?:;gtion:. ;lt;g::y mga/;:;, ( onchAFound>
- el — — .
Ci=Cs HC(Avg’g MW=22) 4,550 1 min, = 32 142
Bénzene 7,283 15 3 2,430
Toluene 748 15 375 . 2.0
' x;lenes and ethy'lbgnzene; T 188 15 - 435 0.43
' sulfur compounds (a3 H3%) 5,914 53 15 394
o .. MATE™ MEGs?  Min. MATED
- 5 . ~Comparisen Category  Value in
. Liquid Chromatography . Vatue, mg/sm’ © Number Catagory Ratio
e wasmv y " e
AlIpRatic nygrocaroons:’ ) 141.8 1© 32 4.4¢
. Halogenated ahphat:cs 3.2 ZC_‘ 0.1 32¢
Aromazic Ayarocarions - §19 15,214,22 1.0 519
_Halogenated argmatits 43.0 16% 0.7 61.4¢
Z-Hmﬁkgg 74 T0.95 23,2425 0.1[3)¢ 5.2°00.18
Syl ides] A1) fidey ©0.95 13b: 20 0.04°
 iyigeites; 095 ¢ 1 0.86°
' ners s . . 35, 4‘; 0.01 18,500
. :K1génhydes,- ketenes.s 82 g 1t 0.2 414°
NTtFoaromatics T3.33 7 1.0 3.33¢
Aleahpls . 64 558 10 0.64°
AmLnes &8 105,115,125 0.001 8,160 _
Phenols o509 18,185,205 0.:[101¢ 59°[0.557°
Esters, amiaes 157 8c,80¢ 1.0 157¢
Mercaptans o 2.95 13a° 1.0 2.95°¢
Carboxylic acids 4.2 ea,e8 0.3 81°
Sulfoxides 2.9 14 1.0 2.96°
GRAV conc. . in; sampled gas 2 720-3 550 mg/sm3
'.CG conc ¥n samnje&g&s 5,110 mg/sm®
g = - Mul imedia Envirorimentd T Goats ~~ CNot indicated by GC/MS work |
BMATE = Minimum Acute Toxicity Effluent dRref]ects compounds found by GC/MS worl’
Italics highlight categories found by

GC/MS.
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TABLE 15. (continued)

IDENTIFICATION
Elution Elution
Tempgrature Temperature
Compound (°c) Compound
70 Benzene 161.7 €;-naphthalene
70 Toulene (?) 162.3 Biphenylene
98.3 Phenol ' 167.1 Acenaphthene
101.2 Indene 167.7 Methyl-biphenyl
107.9,113.1 Cresols 172.3 Dibenzofuran
118.5 Divinyl benzene (?) 178.3 Methyl-acenaphthene
123.0 Naphthalepe : 180.3 Fluorene
124.6 Benxethiophene - 183.5 Carbazole (?)
131.0 Quinoline or isequinoline 185.7 Hydroxyfluorene isomer
134.8 Methylindene 186.3 Methylacenaphthene isomer (?)
140.6 Methylnaphthalene : 187.9 Hydroxyfluorene isomer
143.5 Methylnaphthalene , 201.4 Dibenzothiophene
174.4 Indole ' 204.6 Phenanthrene
149.2 Methyl-quinoline ’ 205.5 d,e- -anthracene
153.1 Bipheny! , 206.2 Anthracene (?7)
156.3 €, -naphthalene g 220.3 4,5-Methylenephenanthrene
156.9 C, -naphthalene . 236.3 Fluoranthene
158.8 C, -naphthalene ' 241.7 Pyrene
QUANTITATION
Of those compounds identified, only quinoline and biphenyl were quantitated.
Subjectively, naphthalene appeared to be the prevalent compound.
Wt. of Compound Wt. of Compound ‘
In XAD Extract in Canister Rinse Concentration (mg/sm?)
Compound (mg) (mg): Total Wt. in Gas Sample
Biphenyl - 144.3 o 14,9 169.2 19.6
Quinoline 294 2 " 29 l‘ ‘ . -, 323.3 39.7

%ften an artifact from sample contact uith plastics
blnternal standard



2€2-8

TABLE 16. SUMMARY OF ORGANIC ANALYSIS, PRIMARY COOLER CONDENSATE TANK VENT

Emission Rate: 1.7 sm3/Mg coke

Toncentration MEG's Category®  MATE Value? ?33:3
Compounds ldentified by GC mg/sm3 Number (mg/sm3) (—nKTE)
C,-C; HC (Average Mw=23.6) 1,883 1 min. = 32 59
Benzene 5,230 15 3 1,740
Toluene 649 15 375 1.7
Xyleﬁes and ethylbenzene , 215 15 435 0.5

Sulfur compounds (as H,S) 3,324 53 15 222

aMEG = Multi-Media Environmenta) Goals. .
PMATE = Minimum Acute Toxicity Effluent.



TABLE 17.

Emission rate:

SUMMARY OF ORGANIC ANALYSIS, VAPOR ABQVE TAR STORAGE TANK
0.14 sm3/Mg coke

GRAV conc. in sample
TCO conc. in sample

37.0-582 mg/sm’
1,450 mg/sm3

MEGs®  MATED Ratio
Compounds Identified Concentration, Category Values, Conc. Found
by GC mg/sm3 Number . mg/sm3 (W_)
C1~Cy HC(Avg. MWz19) 3.75 1 min., = 32 0.12
Benzene 65.6 15 3 22
Toluene 21.1 15 375 0.06
Xylenes and ethylbenzene 16.3 15 435 0.04
Sulfur compounds (as H,S) not detected 53 15 -
MATE MEGs®  Min. MATE®
Comparison Category Value in
Liquid Chromatography Value, mg/sm? Number Category Ratio
‘Aliphatic hydrocarbons 1.6 1© 32 0.05¢
Halogenated aliphatics 0.16 2¢ 0.1 1.6°
Aromatic hydrocardons 32.1 15,214,22 1.0 32.2
Halogenated aromatics 1.45 16° 0.7 2.1°
Heterosyclic ¥, 0, § 1.1 23,24,25 0.1 12,1
Sulfides, disulfides 1.11 138t 20 0.06°
Fitriles 1.11 9 1030F  1.0%[0.243¢
Ethers 19.5 3,4¢ 0.01 1,950
Aldehydes, ketones 23.5 7¢ 0.2 143¢
Nitroaromatics 0.71 17¢ t.0 0.71¢
Alcohols 8.1 5,6 10 0.81¢
Amines 1.79 10%,11%,12¢ 0.001  1,770°
Phenols 6.7 18,19%, 25° 0.1010F  67°L0.71¢
Esters, amides 30.1 8c,80° 1.0 30.1°
MeFcaptans 1.1 13AC 1.0 1.i¢
Carboxylic acids 1.1 8Ac,88¢ 0.3 3.7¢
Sulfoxides 1.1 14¢ 1.0 1.1¢

3MEG = Multimedia Environmental Goals Chot indicated by GC/MS work

dRef]ects compounds found by GC/MS work
Italics highlight categories found
by GC/MS

BMATE = Minimum Acute Toxicity Effluent
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TABLE 17. (continued)

£2-8

~ IDENTIFICATION
Elution ' Elution
Temperature " Temperature
(°c) Compound , (°c) Compound
70.0 Benzene 122.0 C,-phenol (7)
70.0 Toluene 122.7 Maphthalene
70.0 Pyridine 124.9 Benzothiophene
77.2 - and p-Xylenes 131.6 Quinoline
79.5 Styrened ' 141.2 MethyInaphthalene
80.1 p-Xylene 143.5 Methylnaphthalene
90.7 Benzofuran 153.4 Biphenyl
92.6 Methylpyridines 157.5 C2-naphthalene
93.9 Benzofuran 159.6 C,-naphthalene :
94.5 C,-benzenes 163.3 B%phenylbne or acenaphthylene (?)
93.7 Phenol 168.1 Acenaphthene
101.5 Indene ‘ 173.2 Pibenzofuran
104.4 C,-benzenes 181.9 Fluorene
107.3 €resol 190.5 X-methylacenaphthylene
108.9 CioHy2 1somer 190.5 Aminoethylcarbazole
11,7 Cresol 205.9 Phenanthrene b
113.1 Methylindene 207.5 dyg-anthracene
QUANTITATION
Of those compounds identified, only quinoline and biphenyl were quantitated.
Subjectively, naphthalene appeared to be the prevalent compound.
Wt. of Compound Wt. of Compound
In XAD Extract In Canister Rinse Concentration (mg/sm3)
Compound (mg) (mg) Total Wt. , in Gas Sample
Biphenyl 10.4 0.5 10.9 1.9
Quinoline 31.1 1.4 32.5 ; 5.8

%0ften an artifact from sample contact with plastics.
b.



TABLE 18. SUMMARY OF ORGANIC ANALYSIS, VAPOR ABOVE CHEMICAL OIL TANK

Emission rate:

0.024sm3 /Mg coke

MEGs?

b

MATE Ratio
Compounds Identified Concentration, Category Values, Conc. Found
by GC mg/sm3 number mg/sm3 ("—MTE'-)

C;-C7 HC(Avg. MW=zl6) 1.86 1 min, = 32 0.06
Benzene 327 15 3 109
Toluene 266 15 375 0.709
Xylenes and ethylbenzene 200 15 435 0.46
Sulfur compounds not

(as H;S) detected 53 15

HATE
Comparison MEGs? Min. MATEb
‘ Value Category Value in

Liquid Chromatography mg/sm3 Number Category Ratio
Aliphatic mydrocarbons (4. 8) 1 32 1.1
ZFalogencted alipnatics (3.48) .2 0.1 - §
iromatic hudrocersons (640) 15,214,22 1.0 640
Halogenated aromatics (57.7) 16 0.7 82
Heteroeyelie N, 0, S '

compounds (8.84) 23,2¢4,25 0.1, 86
Sulfides, disulfides (8.64) 138 20 .43
Jitriles (8.64) 9 .1 7.8
Ethers (186) 3,4 0.01 118,600
Aldehydes, ketones (185) B 0.2 825
Nitroaromatics (4.2) 17 1.0 8.2
Alcohols (6.3) 5,6 10 0.63
Amines (5.3) 10,11,12 0. 901 £,300
Phencls (¢.9) 18,19,20 0.1 49
Estars, amides (185) 8c,80 1.0 165
Mercaptans (4.9) 13A 1.0 4.9
Carpozylic acids (¢.3) 84,38 0.3 6.8
Sulfoxides (8.9) 14 1.0 4.9

GRAV conc. in sample
TCO conc. in sample

860-1,950 mg/sm3
2,050 mg/sm3

3MEG = Multimedia Environmental Goals
DMATE = Minimum Acute Toxicity Effiuent
Values in parentheses are partially based on GRAV mass before subtraction

of blank.

Italics highlight categories found by GC/MS in other samples.
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TABLE 19. SUMMARY OF ORGARIC ANALYSIS, FROTH FLOTATION SEPARATOR

Emission rate: unknown

GRAV conc. in sample
TCO conc. in sample

18.9-19.9 mg/sm3
660 mg/sm3

MEGs®  MATE Ratio
Conpoun:; égentified Con;;y:;gtion, Caﬁ;g:;y ;;}g;g, (ConchAFound)
C;-Cy HC(Avg. MWs24) 2,051 1 min, = 32 64
Benzene ' 4,700 15 -3 1,570
Toluene 488 15 378 1.3
Xylenes and ethylbenzene 82.1 15 435 0.2
Sulfur compounds (as H,S) 2,125 53 15 140
MATE MEGs®  Min. MaTED
: Comparison  Category Value in
Liquid Chromatography Value, mg/sm3 Number Category Ratio
Aliphatic hycrocartons A (11.7) 1 32 0. 36
Ealogenated alivnasics (1.15) 2 0.1 II.
Aromatic hydrocarbons (33.8) 15,214,202 1.0 33.
Halogenated aromatics {1.69 16 0.7 2.41
deterocyelic W, 0, S comvounds 1.07 23,2¢,25 W2 0.7
Sulfides, disulfides . 1.07 13B 20 _ 0.05 _
Htriles (i.%7) g Ly e
Ethers (22.2) 3.4 0.01 2,220
Aldehydes, ketones -(39.§; u 7 0.2 200
‘Nitroaromatics (0.96) 17 1.0 1.0
Alcohols (12.8 5,€ 10 1.28
Amines (3.4 10,11,12 6,002 3,400
Phemols (.8 18,139,290 0.1 3é
 Estars, amides (43.5 8C, 80 1.0 43.5
Mercaptans ,(1.2) .13 1.0 1.2
Carpexyiic acids 1.2 34,383 0.3 .
Sulfoxides él.ég 14 1.0 1.2

®MEG = Multimedia Environmental Goals
PMATE = Minimum Acute Toxicity Effluent
Values in parentheses are based on GRAV mass before subtraction

of blank.

Italics highlight categories found by GC/MS in other samples.
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TABLE 20.

Emission rate:

SUMMARY OF ORGANIC ANALYSIS, FINAL COGLER COOLING TOWER VAPQOR
3,230 sm3/Mg coke

GRAV conc. in sample
TCO conc. in sample

2.75-10.6 mg/sm’

226 mg/sm3

MEG's MATE® Ratio
Compounds Identified Concentration, Category Valuyes, (Conc. Fqund}
by GC mg/sm3 Number . mg/sm3 T WATE
C.-C,; HC (Avg. Mw=16) 1.89 1 min. = 32 0.06
Benzene 15.8 15 3 5.3
Toluene not detected 13 375 -
Xylenes and ethylbenzene not detected 15 438 -
Sulfur compounds (as H»$) 3.3 53 15 0.2
MATE MEG' s Min. MATE®
Comparison Category Value in
Liquid Chromatography Value, mg/sm? Number Category Ratio
Aliphatic mydrocarbons (:.90) 1 32 0.0¢
Kalogerazed alirharics (0.08) 2 0.1 0.8
Arcmavic nydrocartons (4.75) 15,214,22 1.0 ¢6.76
Halogenatad aromatics (0.21) 16¢ 0.7 0.3¢
*3;;;5;;‘ 0, S (0. 08) 23,24, 25 0.1 0.8
Sulfides, disulfides (0.09) 138¢ 20 0.004%
Wizriles (c.08) R EEE T Y 2
Ethers (2.38) 3°6° '0.01 -
Aldehydes, ketones (3.68) 7° - 0.2 18.4°
Nizroaromzzics (0.17) 17 S R ¢ 2
Alcohols (1.42) 5¢,6¢ 10 0.1
Aminzs (0. 25) 10,11°,12° a.aoz[za_]" 25000.011°
Sr2ncls (0. 21) 18,15°,20° 0.1{102° 2.1%[0.027¢
Esters, amides (3.68) act,80° 1.0 3.68°
Mercaptans (0.21) 13a€ 1.0 .0.21‘
Carbozylic =7ids (0.29) 34, 8B 0.3 0.7
Sulfoxides @.21) 14° 1.0 0.21°

8MEG = Multimedia Environmental Goals
BATE = Minimum Acute Toxicity Effluent

Values in pateritheses are basad on GRAV

mass before substraction of blank.

®Not indicated by GC/MS work

dReflects compounds found dy GC/MS work

Italics highlight categorfes found

by GC/MS.
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TABLE 20. (continued)

IDENTIFICATION
Elution ' Elution
Temperature Temperature
(°C) Compound (°C) : Compound
100.0 1,1,1-Trichloroethane 125.1 Methyl indenes
100.0 Benzene 128.3 Cg-phenols
100.0 Cyclohexene 129.13 Naphthalease
100.0 Pyridine 137.0 Quinoline
100.0 Toluene 144.0 Methylbenzothiophene isomer
106.0 X-methy lpyridines 145.3 Methylnaphthalene
100.0 Xy lenes 147.5 Methylnaphthalene
100.0 Phenylacetylene (?) 151.7 Indole-
100.0 C,-pyrigines 156.8 Bipheny)
100.0 Styrene 161.3,163.2 C,-naphthalene isomers
102.1 Cyo-pyridine :
105.6 Benzonitrile 166.7 Biphenylene
106.9 Aniline 171.5.171-9 6.3“13 and C,‘H,‘ isoners.
172.9 acenaphthene
107.9 Benzofuran 176.3 Dibenzofuran
108.8 C-pyridine (?) 186.3 Fluorene
109.8 Phenol 193.9,198.1 Amino ethylcarbazole (?)
112.7 Indene 210.3 Phenanthrene
115.5 € H N {somer 210.6 D,o-anthracsne
116.2 Cresols 265.0 a phthalatea
118.1 CIOMI'Z isomer 265.0 a phtha]ite
QUANTITATION
Of those compounds identified, only quinoline and biphenyl were quantitated
Subjectively, naphthalene appeared to be the prevalent compound.
Wt. of Compound wt. of Compound :
In XAD Extract in Canister Rinse Concentration {mg/sm3)
Compound (mg) {mg) fotal Wt. in Gas Sample
Biphenyl 1.7 0 1.7 . 0.06
Quinoline 10.2 0 10.2 . - 0.37

aOften anh artifact from sample contact with plastics
Internal standard.



TABLE 22. SUMMARY OF ORGANIC ANALYSIS, LIGHT OIL STORAGE

Emission Rate: 15.6 sm®/Mg coke

Compounds Identified Concentratioﬁ MEG's Category® MATE Value® (Ezié;)
by GC mg/sm3 Number (mg/sm3) MATE
C;-C; HC (Average Mvi=46) 225 1 min. = 32 7
Benzene 1,040 15 3 347
Toluene 36.8 15 375 0.1
Xylenes and ethylbenzene not detected 15 435 ---
Sulfur compounds (as H,S) 37-44 53 15 2.5-2.9

IMEG = Multimedia Environmental Goals.

'bMATE = Minimum Acute Toxicity Effluent.
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TABLE 25.° SUMMARY OF ORGANIC. ANALYSES, BIGLOGIGAL TREATMENT PLANT SLUDGE
MATE |
Comparison MEG's Min. MATE
Value, . Category Value in

Liquid Chromatography ‘mg/kg" - Number Category Ratio.

None None
Aliphatic. hydrocarbons 2.1 1 published published
Halogenated aliphatics 0.2 2 20 ‘ 0.01
Aromatic hydrocarbons 6.4% 15,21A,22 0.603 2,150
Halogenated aromatics 0.13 16 0.00001 13,000
Heterocyclic N, 0, S compounds 0.025 23,24,25 3.0 0.008

: None ’

Sulfide, disulfides 0.02% 138 published -
Nitriles 0.025 - 9 2.0 0.012
Ethers 3.32 3.4 20 0.17
Aldehydes, ketones 1.5 7 0.2 17.5
Nitroaromatics 0.3 17 2.0 0.15
Alcohols 3.00 5.6 2.0 1.5
Amines - 0.30 10,11,12 0.04 1.5
Phenols 3.2 18,19,20 0.01 . 320
Esters, amides 3.5 8c,8D 0.003 1,170
Mercaptans 0.33 13A 30 06.01
Carboxylic acids 2.73 8A .88 2.0 1.4
Sulfoxides 0.03 14 1,200 0.00002

GRAV conc.
TCO conc.

5.9 - 7.4 mg/kg

0.4 - 17.8 mg/kg

MEG = Multimedia Environmental Goals.

l)MATE = Minimum Acute Toxicity Effluent.

cS\udge density assumed to be 1 a/ml.



TABLE 26. BIOLOGICAL TREATMENT PLANT TESTING-SELECTED RESULTS!

AVERAGE OF 3 SAMPLES

COMPONENT UNITS FEED EFFLUENT
Ammonis mgh 8 ) . 0.73
Qrganic carbon mgA 383 53
Chloride (diss.) mgh n 202
Cyanide Amenable to Chlorination mg/l 0.43 0.3
Total cyanide mg/l 274 p )
Cyanide (AIS1) mg/t 0.18 : 0.07
Nitrogen {Kjeidanl) mgh 102 109
Suspended solids mg/l 19 33
Solvent extract {oil} EPA method mgl 20 43
Suifate (diss) mgh 202 42
Sulfide mgft 183 <83
Thioccyanats (SCN) mg/t 187 o
Cyanate (CNO) mg/ 38 0.35%
Phenoiic campounds (phenol) mg/ a1 0.028
pH 11.2 14

Organic :ompoundsz Rangs from 3 Samoles
xanaphthene pob 0 18 .
benzene ppb 0<350... ©61 o <371
carbon tstrachicride spb 0 Qtod
chigrobenzene peb Ot0250 159 t0 264 .
hexachlorobenzene ppb G 17,100 481082
1,1,2.2-tstrachioroethane ppb 0 <300 T <3 15 <820
2-chioranaghthalens pph 0to 160 ]
2,4,5-trichiarophenol ppbd NO NO
parschiorometa cresol pab NDt0 2,130 101t 168
chioroform ppbd Gto< 3,300
2<chlorophenal pgb NO
1.1-dichlorosthylens ppb Gw<ssod - 1208
2.4-dichiorophwnal ppb CONDwaSe0 T e
2,4-dinitrotoluens ppbd - 0 .
2,6-dinitratoluens ppb 0t 29,700
1,2-diphenyihydrazine ppb 0
sthylbenzene pob 0t 100
flusranthens ppb 0to 190
2-nitropghenol pob ND
4-nitrophenol ppb NO
2 4-dinitrophenol pob NO
4 S-dinitrg-o-cresal pob NO
pentachtorophenai ppd NO
phenol peb 112,000 to 13,500
bis(2-athylhexyilphthalate ppb 0 o 29,000
buty! benzyl phthalate peb 200 10 8,500
di-n-butyl phthalate ppb 40 to 12,100
di-n-octyl phthalata pob 8t 350
dimethyi phthalate pob [
benzo(ajanthracane pob 0w 2,270 Ow2e
benzolalpyrene pob 00330 Otndd
3.4-benzofluoranthens ppb 0ta <140 Ow<t
benza(k}flucrsnthene pob 0to <148 : Oto<é
chryssna ppb 0t 3500 Gto ¥4
csnaghtiryiens pob 30 to 34 300 O0teé
anthracene ppb <200 0 <1,000 0t <238
henzo{gnilperyiere ppb 0 Q<!
fluorsne ppb 0t <1,000 Sl
phananthrene ppb <200 to0 <1,000 0 to <238
dibsnzala.hlenthracene spbd [} Bte <)
indens{1,2,3-cd)pyreane pob 0 Oto <1
pyrens ppb 0 1o 280 160 38
tetrachiorosthylens ppb 0 to <650 0 te <580
toluens ppb 010120 0t 100
u'i:thylm ppb 0w<iod 0t <1,148

NOTES:

‘Thm ars pnhmmuy data released bv the Effluent Guidelines Dmnon U.8. EPA. 84

ZND ingicates not detected in ane of the three samples. "0~ indicatss that na svidencs wes fow
but that noiss in the spectrum prevents a clear ND.
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TABLE 28. SUMMARY OF ORGANIC ANALYSIS, UPWIND AMBIENT

' MEGs®  MATE® Ratig
Compounds Identified - Concentration, Category Value, Conc. Foung
L by 6C mg/sm3 Number mg/sm3  \~ MATE
C1-C7 HC (Avg. MW = 16) 1.9 ‘ 1 min. = 32 0.06
Benzene 1.95 15 3 0.65
Toluene not detected 15 375 -
Xylenes and ethylbenzene  not detected 15 - 435 .-
Sulfur compounds (as H,S) not detected 53 15 -
MATE ‘ 2 b
Comparison MEGs Min. MATE

_ Value Category Value in
Liquid Chromotography mg/sm3 Number Category Ratio
Aliphatic hydrocarbons 0.12 1 32 0.004
Halogenated aliphatics .- : 2 0.1 --
Aromatic hydrocarbons 0.33 15, 214, 22 1.0 0.32
Halogenated aromatics 0.02 16 0.7 0.03
Heterocyclic 8, 0, S

compounds -— 23, 24, 25 0.1 -
Sulfides, disulfides -- 138 20 --
Ntriles - 9 1.2 -
Ethers. , 0.33 3, 4 0.01 33 ..
‘Aldehydes , ketones Q.20 AN A 0.2 1.0
‘Witroaromatics 0.01 17 1.0 0.01
Alcohols 0.03 5, 6 10 0.003
Amines 2.03 10, 11, 12 0.001 30
Phenols ‘ 0.03 18, 1%, 20 0.1 0.3
Esters, amides 0.33 8c, 8D 1.0 0.33
Mercaptans 0.03 13A 1.0 0.03
Carbozylic acids 0.03 84, 88 0.3 9.1
Sulfoxides 0.03 14 1.0 0.03

‘GRAY conc. in sampled gas 0.8--1.4 mg/sm?
TCO conc. in sampled gas 3.6 mg/sm?

AMEG = Hu}timedia Environmental Goals.
BMATE = Minimum Acute Toxitity Effluent.
Italics highlight categories found by GC/MS in some samples.
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TABLE 2¢. SUMMARY OF ORGANIC ANALYSIS, DOWNWIND AMBIENT

Emission Rate

MEGs®  MATE® Ratio
Compounds Identified Concentration, Category Value, Conc. Found
by GC mg/sm3 Number mg/sm3 MATE
C,-C,; HC (Avg. MW = 18) 2.2 1 min. = 32 0.07
Benzene 2.4 15 3 0.8-
Toluene not detected 15 . 375 -~
Xylenes and ethylbenzene not detected 15 435 --
Sulfur compounds (as H,S) not detected 53 15 --
MATE a b
Comparison MEGs Min. MATE
Value Category Value in
Liquid Chromotography mg/sm3 Number Category Ratio
Aliphatic hydrocarbons
Halogenated aliphatics
Aromatic hydrocarbons
Halogenated aromatics
Heterocyclic N, 0, S
compounds
Sulfides, disulfides INSUFFICIENT
Nitriles ORGANIC MASS
Ethers ' NO
Aldehydes, ketones LIQUID
Nitroaromatics CHROMATOGRAPHY
Alcohols
Amines
Phenols
Esters, amides
Mercaptans

Carboxylic acids
Sulfoxides

GRAV conc. in sampled gas 1.2--2.2 mg/sm®
TCO conc. in sampled gas 0--0.1 mg/smd

3MEG = Multimedia Environmental Goals.
bMATE = Minimum Acute Toxicity Effluent.
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TABLE 30.

ESTIMATED RELATIVE HAZARD OF COKE BY-PRODUCT PLANT SOURCES

Total Total

. Harard Hazaed Hormal-
Source Emfssion . Hnits Units ized
Rate Per My Ratlos of Concentrations® te MATE Values Por scm, Per Mg Relative »
Coal fed {(Defined as Hazard Units, M) 2, or kg Coal Hazard
Operation (mission Light Aromatics  Heavy Oradics Gaswous $ Sipheny! &
Source (87%) including PHA®s My Compounds Cysaides Phanals Quinoline
Tar processing .
decanter vapor 1.5 scm 2,420 819 o 394 L] 9.6 22.1 3,366 5,058 0.03
dewatering/
storage vapor 0.1 sce 22.1 43 N NID (][] 0.7 2.3 68 6.8 =0
prismary cevler
condunsate .
tank vapor 1.2 sca 1,748 [ 1] N 222 nie w0 n 1,967 2,400 0.017
distillation -
product storage o ’
vapor 0.02 scm 110 7,056 : ] ND (1]] 49 ] 1,215 140 0.001
Ammonis processing
BKCELS 2amonls :
1 iquor 102 ¢ Not an emission - treated in biotrestment plant
Final cuoler amd
napthalene handi-
ing
coeling tower fur
contact couvler,
yas 2,307 scm 5.3 7.4 L") 0.02 0.4 0.02 0.08 2).2 49,000 0.349
napthalene sepa- rate Loo low to
rator vapor |easure 1,567 3,462 NO 142 ND 58 [ )] $,229 - - -
ndpthalene dryer
vapor 2.1 scm Sample results unreasonabls and not representstive '
Light oll recovery
wastewater (wash
ofl, sludge) 70-360 2 Not an amission - treated in blutreatment plant
Hight oil .
storage vapor 11.1 scm M6 No . ] 2.6 L] ND ND M9 3,900 0.028
Wastewater
bivtredtment
plant
el flaent 335-900 ¢ 0.2 n NA NO WA 21.4 "o 9.6 61,000 0.434
biotreatment
plant .
s fudye 1.2 xg ND 15,350 ND L1} ] J20 NO 15,670 19,000 0.135

TOTAL

140,497

NO: Mot determined; NID:

Not detected;

Either concmtrn{an or MATE value not avallable

a: For concentration ranges, the median was used
b: Relalive Hazard = Jotal hazard units per Mg coal/146 497



TABLE A-4. AROMATIC ANALYSIS
Froth Flotation Sample (ppm)

Onsite RTI
Bulb 1 Bulb 2 - 8S can
Benzene 1814.8 1612.9 914.7
Toluene 162.9 136.1 82.9
Ethyl benzene NA NA - 0.5
m& p Xylene NA NA 14.4
o Xylene NA NA 3.7

TABLE A-28. AROMATIC ANALYSIS
Onsite Analysis of Final Cooling

Tower (ppm)
Onsite RTI

Bulb 1 Bulb 2 $S can
Benzene . 5.3 47 ‘if;
Toluene --- - “—e
Ethyl benzene NA NA -
m & p Xylene NA " NA . cea'
o Xylene ‘ NA NA ——_—

TABLE A-87. AROMATIC ANALYSIS
Tar Storage Tank (ppm)

Onsite RTI
Bulb 1 Bulb 2 SS can
Benzene 20.6 20.0 20.0
Toluene 5.6 5.5 5.4
Ethyl benzene NA NA -
m & p Xylene NA NA 2.5
o Xylene NA NA 1.2
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TABLE A-109. AROMATIC ANALYSIS
Tar Decanter Tank (ppm)

‘ Onsite RTI
Bulb 1 Bulb 2- - SS can
Benzene 2190.7 2139.1 2395.6
Toluene 191.5 177.9 1 214.7
Ethyl benzene NA NA 1.4
m & p Xylene NA NA 33.3
o Xylene NA NA 7.4
TABLE A-150. AROMATIC ANALYSIS
Light 0i1 Storage Tank (ppm)
Onsite RTI
Bulb 1 Bulb 2 SS can
Benzene 306.1 296.3 358.3
- Toluene . . .-NA 8.5 10.6
~ Ethyl benzene NA NA ===
m&p Xylene ~ NA NA ---
¢ Xylene NA . NA ---
e
TABLE A-152. AROMATIC ANALYSIS
Chemical Storage Tank (ppm)
Onsite RTI
Bulb 1 Bulb 2 SS can
Benzene 97.4 104.9 99.5
Toluene 68.5 69.5 70.5
Ethyl benzene NA NA 5.3
m & p Xylene NA NA 40.0
o Xylene NA NA 10.8

—
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TABLE A-173. AROMATIC ANALYSIS
Coke Oven Gas (ppm)

Onsite RTI
Bulb 1 Bulb 2 - - §S can
Benzene 6195.5 6421.0 1667.2
Toluene 437.0 248.0 . 67.8
Ethyl benzene NA NA 0.3
m&p Xylene NA NA 4.4
o Xylene NA NA 0.7

TABLE A-174. AROMATIC ANALYSIS
Primary Cooler Condensate Samples

(ppm)
Onsite RTI
Bulb 1 Bulb 2 SS can
Benzene 1565.6 . .. 1653.4-
Toluene. 160.8° ' 178.1
Ethyl benzene NA o 1.2
m& p Xylene NA : , 37.7
o Xylene NA 9.7
TABLE A-180. AROMATIC ANALYSIS
Upwind Ambient Trailer Location (ppm).
Onsite RTI
Bulb 1 Bulb 2 SS can
Beanzene 0.6 0.7
Toluene - ===
Ethyl benzene NA ===
m & p Xylene NA .-=
o Xylene NA
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TABLE A-194. AROMATIC ANALYSIS
Downwind Ambient Chem Lab Site

Onsite RTI
Bulb 1 Bulb 2 - SS can
Benzene 1.3 0.3 ---
Toluene ’ --- -—- ---
Ethyl benzene NA NA ---
m & p Xylene NA NA —--
o Xylene NA NA -

"8-248



TABLE A-3. FROTH FLOTATION SEPARATOR SAMPLE

Plant'Name: United States Steel--Coke By-Product Plant
Location: Birmingham, Alabama

Date: 12/12/77

Test Performed By: F. J. Phoenix, £. E. Stevenson

Run Number: 1

Sampling Locaticn: Wemco Separator

Pre Leak Test: 0.04
Post Leak Test: 0.04
Test Time:

Start: 10:15
Finish: 14:25
Meter Volume (c.f.):
Start: 630.53
Finish: 1680.24
Volume of Gas Sampled: 1049.65 c.f.
1011.29 scf
Average Gas Temperature (°F)
Ambient: 54°
Sampling Location: 54°
XAD-2 Resin:  54°
Metar Box: 85°
Comments:
1. No condensate ¢collected.

Sampling performed in one of sixteen 8" x 50" opeaings in
top of separator.
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TABLE A-5. MATE COMPARISON VALUES, FROTH FLOTATION SEPARATOR, XAD-2 RESIN

S areih kG S

Preliminary Concentrate LC}

LCS

19}

Total organics mg/sm’ 649 474 6.0 {10.9) 419 (423)
TC0, wg 18,538 13,17% 0.0

GRAY, my 40 13945 0.0 (32)

| (47)
0.0 (150)

0.0 (3.5)
0.0 (100)

MATE comparison value, mg/sm’*

Category
Aliphatic hydrocarbons 110.9) 0.0
Malogenated a)iphatics 1.1} , 0.0
Aromatic hydrocarbons (S.24) (3.49) {7.00) 0.8
Halogenated arowmatics ' : 0.0
Meterocyclic B, 0, § (0.52) 0.0
compounds
Sulfides, disulfides 8.52 0.8 (1.04
Nitriles : 0.52 0.8 {(1.04
Ethers . 0.52 3.89) . 17.00 6.0 (22.0
Aldehydes , ketones (10.9) 5.24 3.4 7.00 0.0 (38.9
Nitroaromatics 0.52 6.35 0.6 (0.87
Alcohols 5.24 0.3 }7.00 8.0 (12.6
Anines 0,52 6.3% 0.720 0.0 {2.09
Phenols, halo and nitrophencls 5.24 0.35 0.8 {5.59
Esters, amides (10.9) 5.24 3.49) 7.00 0.0 (42.4
Mercaptans 0.25 0.70 0.0 (1.05
Carboxylic acids 8.3% 0.70 0.0 (1.05
0.35 0.70) 0.0 (1.0%

Sul foxides

NOTE: Values in parentheses are GRAV mass before subtraction of blank.
and Councentrate samples. The MATE Comparison Value is based on the GRAY mass in Lhe LE cut divided by the gas sample volume. For compound
indicated by IR, the MATE comparison value is 100 percent of the GRAV concentration. For compound classes expected*® but not identified by IR, the MATE

Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.

The presence of GRAY mass in the original sample 1% ‘shown by the Preliminary

0.0 {7.9)
0.0 12,425
0.0 (200). 0.0 (1,212)
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TABLE A-15. MATE COMPARISON VALUES, FROTH FLOTATION SEPARATOR CANISTER RINSE

R TR R T AR R

2 ez =y

Prel uninary Concentrate LCl LC2 LC3 LC4 LC5 LC6 LC7 b

Total organics mg/sm’ 29.8 6.1 0.82 0.53 0.53 0.17 0.13 0.86 0.18 3.
TCO, mg 360 0.0 2.0 0.4 0.0 0.0 1.4 0.0 3.8
GRAV, mg 493 174 23.4 15.1 14.7 4.9 3.7 23.2 5.3 90.3

Category MATE comparlson value mg/sm

A]lphatic hydrecarbons 0.82 0.82

Halogenated aliphatics 0.08 0.08

Aromatic hydrocarbons N 0.53 0.51 6.17 0.13  0.81 0.18 2.33

Halogenated aromatics 0.05 0.05 0.02 0.12

lleterocyclic N,0,S 0.02 0.01 0.03

cowpounds

Sulfides, disulfides 0.02 0.01 0.03

Nitriles 0.02 0.01 0.03

Ethers 0.02 0.13 0.15

Aldehydes, ketones 0.01 0.81 0.18 1.00

Nitroaromatics 0.01 0.08 0.09

Alcohols 0.13 0.08 0.02 0.23

Amines 0.17 0.13 0.81 0.18 1.29

Phenols, halo and nitrophenols 0.13 0.08 0.02 0.23

Esters, amides 0.13 0.81 0.18 1.12

Mercaptans 0.08 0.02 0.10

Carboxylic acids 0.08 0.02 0.10

Sulfoxides 0.08 0.02 0.10

NO'I‘ES 'I‘he MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For
compound classes indicated by IR, the MATE comparison value is 100 percent of the GRAV concentration. For compound
classes expected ¢S5 but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.



TABLE A-25.

CYANIDE GAS TRAIN DATA

Run #

Sampling Location

Volume Metered
(scf)

Catch (CN7)
(mgms )

Concentration
ppm

ugms/scm

Final Cooler
Cooling. Tower

1

0.732
1.92

82.4

92,618

Sty

2

Final Cooler
Cooli ng Towe

0.962.

2.16

70.5

70,284
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TABLE A-26. GAS TRAIN DATA SHEET
Run #1

Plant Name: U.S. Steel
Location: Birmingham, Alabama

Sampling Location: Final cooling tower

Operator: B. Hawks
Date: 13 December 1977
Test Time:

Start:  0915.00
Finish:  (0945.00
Meter Volume:
Start: 066.560
Finish:  067.286
Volume Sampled: 0.732 scf
aH Seﬁting: 2 scfh
Gas Temperature at Meter Box:
Start: 56
Finish: 56

Ambient Temperature:

Start: 52

Finish: 52
Barometric Pressure: 29.50
Comments:

Gas train bubET?ng‘ﬁhrough 0.5M Nd0M - 60 m1 total volume NaCH

8-253



TABLE A-27. GAS TRAIN DATA SHEET
Run #2

Plant Name: U.S. Steel
Location: 8irmingham, Alabama

Sampling Location: Final cooling tower

Operator: B. Hawks
Date: 13 December 1977
Test Time:

Start: 1015.00
Finish:  1045.00
Meter Volume:
Start: 067.700
Finish: 068.646
Volume sampled: 0.962 scf
aH Setting: 2 scfh
Gas Temperature at Meter Box:
Start: 56°
Finish: 60°

Ambient Temperature:

Start:  52°

Finish:  52°
Barometric Pressure: 29.50
Comments:

Gas train bubbling through 60 ml, 0.5M NaOH
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TABLE A-29. SASS TRAIN CATA SHEET

Plant Name: U.S. Stszel

Location: 8irmingham, Alabama

Date: 12/13/77

Test Performed By: F. H. Phoenix, E. E. Stevenson
Run Number: 2

Sampling Location: Final Cooler Cooling Tower

Pre Leak Test: 0.00
Post Leak Test: 0.02
Test Time:

Start: 9:00
Finish: 12:45
Meter Volume (c.f.):
Start: 682.38
Finish:  1583.15
Volume of Gas Sampled: 1000.57 c.f.
974.75 scf.
Average Gas Temperature (°F)
Ambient: 538°
Sampling Location:
XAD-2 Resin:  57°
Meter Box: 79°
Comments:
1. No condensate collected
2. Used 20' Teflon line as probe, ran from top of tower to XAD-2
module
3. Sampling performed in 1 of 2 ~8' diameter outlets - velocity
. taken from fan data

Also ran two gas train runs and took hot well and cold well water
samples
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TABLE A-30. MATE COMPARISON VALUES, FINAL COOLER COOLING TONER XAD-2 RESIN

PR S RN T Ry e

Preliminary Concentrate LC} Lc2 Ll LCA LCS LCé Lc7 L
Total organics mg/sm’ 222 61 0.0 (0. 82) 37.0 (38.0) 0.76 (1.41) 1.20 (1.63) 0.98 (1.41) 5 74 (8.04) 0.0 (0.87) 46.7 (52.2)
7C0, mg 6,066 1,410 0.0 1,020 21 K1} 27 0.0 1.
GRAY, my 60 282 0.0 (22.5) 0.0 (JO 0) 0.0 (18.0) 0.0 (12.08) 0.0 {2.12) 0 0 {36.0) 0.0 (24.0) 0.0 (154)
Category MATE comparison value, mg/sm’*
Aliphatic hydrocarbons 0.82 (1.08) : 6.0 (1.90)
Malogenated aliphatics 9.08 0.0 (0.08)
Aromatic hydrocarbons 1 ; io .65 (0.43 (0.43) (1.30) (0.87) 0.0 {(a.76)
Haloyenated aromatics 0.11 o o4 0.0 (0.21
Heterocyclic N, 0, S 0 04 (0.04) 0.0 (0.08
compounds
Sulfides, disulfides 0. 04; 0.04) 0.0 (0.08
Nitriles 0.04 0.0 (0.08
Ethers (0.65) o 43) 0.43 (0.87) 0.0 (2.8
Aldehydes, ketones {0.65) {0.43) . 0.43 .9 (e.87) 0.0 i3.68g
Nitroaromatics 0.04 0.13 0.0 (0.17
Alcohols 0.04 1.30 0.08 0.0 1.42)
Awines 0.04 0.13 0.08 0.0 (1.42
Phenols, halo and nitrophenols 0.1 08.08 0.0 (0.2)
Esters, amides (0.65) {0.43) (6.43) 1.30 0.87 .0.0 (3.68
Mercaptans 0.13 08.08 6.0 (0.21
Carboxylic acids 0.13 0.08 0.0 {0.21
0.13 0.08 8.0 (0.21

Sul foxides

NOTES: The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For compound
classes indicated by IR, the MATE Gomparison Value is 100 percent of the GRAV concentration. For compound classes expecteds S
but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

Vilues in parentheses are GRAV mass before subtraction of blank. ‘The presence of GRAV mass in the original sample is
shown by the Preliminary and Concentrate samples.

NOTE: MATE values are those in effect in January 1979.




TABLE A-86. SASS TRAIN DATA SHEET

Plant Name: U.S. Steel
Location: Birmingham, Alabama
Date: 12/13/77
Test Performed By: F. J. Phoenix, E. E. Stevenson
Run Number 3
Sampling Location: Tar Storage Tank
Pre Leak Test: 0.02
Post Leak Test: 0.05
Test Time:

Start: 14:55

Finish: 15:44
Meter Volume (c.f.):

Start: 685.67

Finish:  889.97

Volume of Gas Sampled: 202.28 c.f. *
199.06 scf.

Average Gas Temperature (°F)

Ambient: 60°

Sampling Location: 85°.

XAD-2 Resin:  80°

Meter Box: 70°
Comments:

1. Naphthalene condensed on XAD-2 Module.

We had to take module apart and clean off Naphthalene during
run.

* 2.02 c.f. was subtracted from sample volume due to leak check
during run.
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TABLE A-88. MATE COMPARISON VALUES, VAPOR ABOVE TAR STORAGE TANK, XAD-2 RESIN

Preliminary Concentrate  LC1 LC2 tcl LCA LCS LC6 LC7 Ly
Total organics mg/sm? 1,192 1,530 76.3 1,780 148  37.4 24.11 192 10.63 2,270
T€0, mg 6,620 6,090 430 10,040 836 191 96 1,080 0.0 12,700
GRAY, mgy 100 2,540 0.0 20 0.0 20 40 0.0 60 140
Category MATE comparison value, mg/sm’*
Aliphatic hydrocarbans 0.0 0.0
Halogenated aliphatics 0.0 0.0
Aromatic hydrocarbons 3.55 0.0 3.5 7.09 10.6 - 24.8
Halogenated aromatics 0.3 0.0 0.3 072
Heterocyclic N, 0, S 0.36 0.71 1.07
compounds N
Sulfides, disulfides 0.36 0.71 1.07
Nitriles 0.36 0.71 1.07
Cthers 3.55 7.09 10.6
Aldehydes, ketones 3.5% 7.09 10.6 21.2
Nitroaromatics 0.71 0.71
Alcohols 0.71 1.06 1.77
Amines 0.7% 1.06 1.77
Phenols, halo and nitrophenols 1.06 1.06
Eslers, amides 3.55 7.09 10.6 21.2
Mercaptans : ' 1.06 1.06
Carboxylic acids 1.06 1.06
1.06

Sulfoxides 1.06

Bkt A R LSk B A s PO SIS U S Y TIE N I SPURE IS 1 FB IS T N S S

NOTE: The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For compound
classes indicated by IR, the MATE comparison value is 100 percent of the GRAV concentration. For compound classes
expected®® but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.
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TABLE A-98. MATE COMPARISON VALUES, VAPOR ABOVE TAR STORAGE TANK, CANISTER RINSE

Preliminary Concentrate LC1 Lc2 LC3 L.C4 LCS LC6 LC7 L
Total organics mg/sm? 293 132 5.90 70.1 81.6 0.86 0 4.3 0.0 162
TCO, mg 1,545 24.2 364 453 2.42 0.0 24.2 0.0 868
GRAV, mg 109 (spill) 743 9.10 31.5 7.28 2.42 0.0 0.0 0.0 50.3
Category MATE comparison value, mg/sm**
Aliphatic hydrecarbons 1.6 1.6
Halogenated aliphatics 0.16 0.16
Aramatic hydrocarbons 5.6 1.3 0.43 7.33
Halogenated aromatics 0.56 0.13 0.04 .73
Heterocyclic N,0,S 0.04 0.04
compounds
Sulfides, disulfides 0.04 0.04
Nitriles 0.04 0.09
Ethers : 1.6 5.6 1.3 0.43 8.93
Aldehydes, ketones 5.6 1.3 0.43 7.33
Nitroaromatics 0.0
Alcohols 5.6 5.6
Amines 0.0
Phenols, hale and nitropheneols 5.6 5.6
Esters, amides 1.6 5.6 1.3 0.43 8.9
Mercaptans 0.0
Carboxylic acids 8.8

Sulfoxides

NOTE: The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For com-
pound classes indicated by IR, the MATE cemparison value is 100 percent of the GRAV concentration. For compound
classes expected®’ but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.



TABLE A-108. SASS TRAIN DATA SHEET

Plant Name: U.5. Steel

Location: Birmingham, Alabama

Date: 12/14/77

Test Performed By: F. J. Phoenix, E. E. Stevenson
ﬁun Number: 4

Sampling Location: Tar Decanter Tank

Pre Leak Test: 0.00
Post Leak Test: 0.02
Test Time:

Start: 9:00

Finish: 10:40
Meter Vclume {c.f.):
Start:  893.59
Finish: 1191.67
Volume of Gas Sampled: 298.08 c.f.
287.41 scf.
Average Gas Temperature (°F)
Ambient: 61°
sampling Location: 170°
XAD-2 Resin:  100°
Meter Box: 80°

Comments:

1. Used ice bath at sampling location to cool gases before passing

through XAD-2 Resin.

2. Ran for = 3-4 minutes when reaction took place in first impinger
Ammonia reacted with hydrogen peroxide - We decided to continue

test without first impinger.

3. Sampling performed in one of 4 vents. Tank was leaking vapor in

front.
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TABLE A-110: MATE COMPARISON VALUES, TAR DECANTER VAPOR, XAD-2 RESIN

Preliminary Concentrate 1.C1 Lec2 LC3 LCq LCh LCe LC? b
Total organics mg/sm® 6,340 - 6,820 23.1 1,470 1,370 74 9.2 129 0.0 3,080
TCO, wg 31,520 33,680 0.0 11,025 11,175 600 75 600 0.0 23,475
GRAV, g 20,080 21,840 188 900 0.0 0.0 0.0 450 0.0 1,540
Category , MATE comparison value, mg/sm®*
Aliphatic hydrocarbons 23.1 11.0 133
Halogenated aliphatics 2.3 2.3
Aromatic hydrocarbons 11.0 65.2 165
Halegenated aromatics 11.0 11
Heterocyelic N,0,S 0.0
compounds _
Sulfides, disulfides 0.0
Nitriles 0.0
Ethers 11.0 55.2 165
Aldehydes, ketones 556.2 55.2
Nitroaromatics 0.0
Alcohols 0.0
Amines 0.0
Phenols, hale and nitrophenols ‘ 0.0
Esters, amides 23.1 11.0 55,2 188
Mercaptans : 0.0
Carboxylic acids 0.0
0.0

Sulfoxides

NOTE: The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For com-
pound classes indicated by IR, the MATE comparison value is 100 percent of the GRAV concentration. Fer compound
classes expected®® but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.
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TABLE A-120. MATE COMPARISON VALUES, TAR DECANTER VAPOR CANISTER RINSE

POV L S 2 A e PR

2t POPRTTPPPRPPPEPTTRP SIS W RT AT R 2 PRI RY S BE AR e R T ]

Preliminary Concentrate . LCI Lc2 LC3 L£4 LCS L.c6 Lez L

Total organics mg/sm® 1,220 ' To800 7.68 972 10.7 1.54 4.61 40.7 3.07 1,040
TCO, mg 8,190 , 0.0 5,520 62.3 0.0 0.0 31.9 0.0 5,900
GRAV, mg 1,760 6,500 62.5 2,390 25.0 12.5 37.5. 12.5 25.0 2,56%
Category MATE comparison value, mg/sm**
Aliphatic hydrocarbons vt . 7.68 7.68
Halogenated aliphatics 0.77 0.77
Aromatic hydrocarbons . 294 3.07 1.54 4.61 1.54 3.07 2308
Halogenated aromatics 29.4 0.31 0.15 29.9
Heterocyclic N,0,S : 0.15 0.46 0.61
compounds
Sulfides, disulfides 0.15 0.46 0.61
Nitriles 7.68 0.15 0.46 0.61
Ethers : 7.68 1.54 4.6 1.54 3.07 18.4
Aldehydes, ketones 7.68 3.07 1.54 4.6 1.54 3.07 21.%
Nitroaromatics 0.46 0.15 0.61
Alcohols 0.48 0.15 0.31 0.92
Amines 3.07 0.36 0.15 0.31 3.9
Phenols, halo and nitrophenols 0.15 0.31 0.46
Esters, amides 7.68 3.07 1.54 4.6 1.54  3.07 21.5
Mercaptans 0.15 0.31 0.46
Carboxylic acids 0.15 0.31 0.46
Su]foxides 0.15 0.31 0.46

LR o o B L A U, R o T At a-a PPy A - & zimm

NOTE: The MATE Comparison Yalue is based on the GRAV mass in the LC cut divided by the gas sample volume. For com-
pound classes indicated by IR, the MATE comparison value is 100 percent of the GRAV concentration. For compound
classes expected®® but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.
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TABLE A-130. MATE COMPARISON VALUES, TAR DECANTER VAPOR, CONDENSATE EXTRACT, pH 2

[ PN WS T g

Preliminary Concentrate tC1 Lc2 LC3 1.C4 LE5 = LC6 L.C7 b

Total organics mg/sm’ 207 176 0.61 20.6 19.4 5.65 7.12 96.8 0.0 150

TCO, mg 1,545 923 0.0 108 74 38 42 596 0.0 858

GRAY, mg 138 507 5.0 60 84 8.0 16 192 0.0 365

Category MATE comparison value, mg/sm>*
Aliphatic hydrocarbons 0.61 0.61
Halogenated aliphatics 0.06 0.06
Aromatic hydrocarbons 7.37  10.3 0.98 1.96 23.6 44.2
Halogenated aromatics 0.74 1.03 0.10 0.20 2.07
Heterocyclic N,0,S 0.10 0.20 0.30
compounds

Sulfides, disulfides 0.10 0.20 0.30
Nitriles 0.10 0.20 0.30
Ethers 0.10 0.20 0.30
Aldehydes, ketones 0.98 1.96 2.36 5.3
Nitroaromatics 0.20 2.36 2.56
Alcohols 0.98 1.96 2.36 5.3
Amines 0.20 2.36 2.56
Phenols, halo and nitrophenols 0.98 1.96 23.6 5.3
Esters, amides 0.98 1.96 2.36 5.3
Mercaptans 2.36 2.36
Carboxylic acids 23.6 23.6
2.36 2.36

Sul foxides

NOTE: The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For com-
pound classes indicated by IR, the MATE comparison value is 100 percent of the GRAV concentration. For compound
classes expected®® but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.
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TABLE A-130. MATE COMPARISON VALUES, TAR DECANTER VAPOR, CONDENSATE EXTRACT, pH 12

Preliminary Concentrate .LC} LC2 LC3 LC4 LCS LC6
Total organics mg/sm’ 59 45 0.46 0.80 0.61 0.43 2.27 26.8 0.1 31.5
7C0, mg 345 338 0.0 6.5 3.0 3.5 15.5 208 0.0 - 236
GRAV, mg 138 26 3.7% 0.0 2.0 0.0 3.0 10.0 1.0 16.8
Category MATE comparison value, mg/sm’*

Aliphatic hydrocarbons 0.46 0.46
llalogenated aliphatics 0.05 0.05
Aromatic hydrocarbons 0.24 0.37 1.23 1.96
Halogenated aromatics 0.02 .0.02
Heterocyclic N,0,S 0.04 0.04
compounds

Sulfides, disulfides 0.04 0.04
Nitriles 0.04 0.04
Ethers 0.24 0.04 1.23 . 0.12 1.63
Aldehydes, ketones 0.24 0.37 0.12 0.12 0.85
Nitroaromatics 0.04 0.12 0.16
Mcohols 0.04 0.12: 0.01 0.17
Amines 0.37 1.23 0.0l 1.61
Phenols, halo and nitrophenols 0.12 0.01 0.13
Esters, amides 0.24 0.37 1.23 - 0.12 1.96
Mercaptans 0.12 0.01 0.13
Carboxylic acids 0.12 0.0} 0.13
Sul foxides 0.12 0.01 0

.13
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NOTE: The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For com-
pound classes indicated by IR, the MATE comparison value is 100 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.

For compound
classes expected®® but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.



TABLE A-151. SASS TRAIN DATA SHEET

Plant Name: U.S. Steel

Location: Birmingham, Alabama

Date: 12/15/77

Test Performed By: F. H. Phoenix, E. E. Stevenson, T. Allen
Run Number: 5

Sampling Location: Chemical 0il Storage Tank

Pre Lesk Test: 0.00
Post Leak Test: 0.08
Test Time:

Start: 8:41
Finish: 11:50
Metaer Volume (c.f.):
Start: 361.52
Finish:  870.40
Volume of Gas SampledE 505.48 c.f.*
| 503.86 scf.
Average Gas Temperature (°F)
Ambient: $50°
Sampling Location: 110°
XAD-2 Resin:  80°
Meter Box: 65°
Comments:

1. Naphthalene was condensing on inside of XAD-2 Module and probe.
* 3.40 cf subtracted due to leak test.
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TABLE A-153. MATE COMPARISON VALUES, VAPOR ABOVE CHEMICAL OIL TANK, XAD-2 RESIN

Preliminary  Concentrate LCY Lez2 Ll 1C4 LteH Lo ez

Total organics mg/sm’ 2,110 2,420 10.5 (36.8) 522 (543) 620 (641) 0.0 (21.0) 7.0} (21.0) 210 (238) 0.0 (21.0) 1,370 {1,%20)

TCO, w9 26,730 28,800 150 7,450 8,850 0.0 100 3,000 0.0 19,5%0

GRAV, mg 3,360 5,730 0.0 (375) 0.0 (300) 0.0 (300) 0.0 (00) 0.0 (200) 0.0 (200) 0.0 (300) 0.0 (2,175)

Category MATE comparison value, mg/sm'*
Aliphatic hydrocarbons (26.3) 0.0 (26.3)
Wa)ogenated aliphatics (2.63) 8.0 (2.63)
Aromat ic hydrocarbons . (21.0) (21.0) (21.0) (14.0) (28.0) (21.0) 0.0 ()26
Malogenated aruomatics (2.1) (2.10) 22.10) 8.0 (6.3
Heterocyclic N, 0, S 2.10) (1.4) 0.0 (3.5

compounds

SulFides, disulfides (2.10) {I.J) 0.0 (3.5
Nitriles (2.10) 1.4) . ‘ 0.0 (3.5
tihers (21.0) (21.0) (21.0) (1a.0) 28.0) (21.0) 6.0 (126
Aldehydes, kutones (21.0) (21.0) (14.0) 28.0) (21.0) 0.0 (105
Nitroaromatics (1.4) 2.8; 0.0 (4.2
Alcohols (1.9) 2.8 {2.10) 0.0 (6.3
Anines (1.4) 2.8; 2.10g 0.0 (6.3
Phenols, halo and nitrophenols / 2.8 52,10 0.0 (4.9
Esters, amides (21.0) (21.0) {14.0) 28.0) 21.0) 8.0 (108
Mercaptans 2.8 2.10) 0.0 (4.9
Carboxylic acids 2.8 2.10) 0.0 (4.9
Sul foxides 2.8 2.10) 0.0 (4.9

1

NOTE:  Values in parentheses are GRAY wass before subtraction of blank. The presence of GRAY mass in the original sample is shown by the Preliminary
For compound classes
indicated by IR, the MATE comparison value §s 100 percent of the GRAV concentration. For compound classes expected®® but net identified by IR, the MATE

and Concentrate samples. The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume.

Comparison Value is 10 percent of the GRAV concentration.

NOTE: MATE values are those in effect in January 1979.
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TABLE A-163. MATE COMPARISON VALUES, VAPOR ABOVE CHEMICAL OIL TANK, CANISTER RINSE
Preliminary  Concentrate LCI LC2 LC3 LC4 LCS LC6 LC7 ).
Total organics mg/sm® 80?2 1,550 27 1,584 298 51.4 0.0 72,2 0.0 2,280
1C0, myg 2,480 3,740 16,000 4,260 0.0 0.0 1,030 0.0 25,030
GRAV, nyg 8,960 22,120 122 6,610 0.0 734 0.0 0.0 0.0 7,470
Category MATE cowparison value, mg/sm’*
Aliphatic hydrocarbons 8.54 8.54
Halogenated aliphatics 0.85 0.85
Aromatic hydrocarbons 463 51.4 514
llalogenated aromatics 46.3 5.14 51.4
Heterocyelic N, 0, S 5.14 5.14
compiounds
Sulfides, disulfides 5.14 5.14
Nitriles 5.14 5.14
Ethers 8.54 51.4 59.9
Aldehydes, ketones 8.54 51.4 59.9
Nitroaromatics
Alcohols
Amines
Phenols, halo and nitrophenols .
Esters, amides 8.54 51.4 %9.9
Mercaptans
€Carboxylic acids
Sul foxides
NOTE: The MATE Comparison Value is based on the GRAV mass in the LC cut divided by the gas sample volume. For compound

classes indicated by IR, the MATE comparison value is 100 percent of the GRAY concentration.

NOTE:

For compound classes
expected®® but not identified by IR, the MATE Comparison Value is 10 percent of the GRAV concentration.

MATE values are those in effect in January 1979.



TABLE A-175. AMBIENT DATA SHEET

Plant Name: U.S. Steel
Location: Birmingham, Alabama
Operator: Tom Allen

Time of Sample: 15:00 -12/12 to 15:00 12/13

Station Number: | A 1 2 3
Metered Volume cu. meter 0.258 0.275
Cyénide Catch (CN™) ngms 16.3 1.1
Concentration ppm 0.056 0.004
ugms/std m> 62.6 4.0

Wind Direction:
-Nind came oﬁt of the southeast for the 24 hour sample period at
approximately 5 mph.
Comments:
Station 1... - Chemical Lab.
2 - Mule Barn
3 - Railroad tracks
Station 2 was not in operation due to power problems at sample

location.
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TABLE A-176. AMBIENT DATA SHEET

Plant Name: U.S. Steel

Location: Birmingham, Alabama

Operator: ~ Tom Allen

Time of Sample: 15:00 12713 to 15:00 12/14

Station Number 1 2 3

Metered Volume cu. meter 0.280 | 0.280

Cyanide Catch (CN™) ugms 22.0 2.5
Concentration ppm 0.069 0.008

ugms/std m3 78.1 8.9

Wind Direction:

]

Wind out of SoUtheast for = 10 hours at = § mph.

]

Wind out of Southwest for = 5% hours at = 6 mph.

¢

Wind out of Northwest for = 8% hours at * 5 mph.
Comments:
Station #2 down due to power problems at sampling location.

ppm calculated assuming total cyanides (CN”) as HCN.
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TABLE A-177. AMBIENT DATA SHEET

Plant Name: U.S. Steel

Location: Birmingham, Alabama

Operator: Tom Allen

Time of Sample: 15:00 12/14 to 15:00 12/15

Station Number: 1 2 3

Metered Volume cu. meter 0.289 0.215 0.289

Cyanide Catch (CN”) ugms 4.3 0.5 2.5
Concentration ppm 0.013 0.002 0.CC8

ugms/std m> 14.8 2.3 8.6

Wind Direction:

Wind from Northwest for 13 h. at = 5 mph.

1)

North for 4 h. at = 3 mph; N.E. for 3 h. at = 3 mph;

"
H
O
=
(3]
LY
po 3

at = 3 mph; W for 13 h.
Comments:

‘Wind direction varied during run: See Met. Station cata sheet.
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TABLE A-178. AMBIENT DATA SHEET

Piant Name: U.S. Steel

Location: Birmingham, A]gbama

Operator: Tom Allen

Time of Sample: 15:00 12/15 to 12/16

Station Humber: 1 2 3

Metered Volume cu. meter 0.289 0.215 0.28¢

Cyanide Catch (CN™) ugms 5.8 1.0 1.5
Concentration ppm 0.018 0.004 0.005

sgms/std m° 20.0 4.6 5.2

Wind Direction:
Wind from West for 7 hourg at = mph.
Wind frcm Nortﬁ for 9 hours ét = 2 mph.
wind from Southwest for 8 hours at = 7 mph.
Comments:

Ambient stations were taken down at 18:00 on 12/16 - 3 hour samples

were not analyzed.
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TABLE A-179. SASS TRAIN DATA SHEET

Plant Name: U.S. Steel
Location: . Birmingham, Alabama
Date: 12/16/77’
Test Performed By: F. J. Phoenix
Run Number: 7
Sampiing Location: Upwind Ambient-Station #3 Raijlrcad tracks
Pre Leak Test: 0.01
Post Leak Test: 0.02
Test Time:
Start: 19:30
Finish:  22:36
Meter Volume (c.f.):
Start:  882.05
Finish:  1883.44
Volume of Gas Sampled 1001.39
978.06 scf.
Average Gas Temperature (°F)
Ampient  57°
Sampling Location: 57°
XAD-2 Resin:  57°
Meter Box: 74°
Comments:

1. Wind out of the Southwest.
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TABLE A-181. * ORGANIC EXTRACT SUMMARY, UPWIND AMBIENT, XAD-2 RESIN

ELe

Preliminary  Concentrate 1LC1 LCc2 lC3 lC4 Ltb LCO

Total organics mg/sm’ 5.0 2.6 0.07 1.01 0.32 0 0 0 06 0.30
TC0, mg 1060 18 2.0 24.8 7.2 0.0 1.8 4.2
GRAY, mg 40 23 0.0 3.2 1.6 0. 0 0.0 4.0

LaLegory MATE COmparISOH value mg/sm’*

Allphatic hydrocarbons 0 12

Halogenated aliphatics

Aromatic hydrocarbons 0.12 0.06 3,14

Halogenated aromatics 0.01 0.006

Heterocyclic N, 0, S

compounds

Sulfides, disulfides
Nitriles

tthers

Aldehydes, ketones

Nitroaromatics 01
Alcohols 01
Amines 01

Phenols, halo and nitrophenols
Esters, amides

Mercaptans

Carboxylic acids

Su]foxldes

‘OOCOODOOOO
=]
—

LC7

0 19

0.0
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NOTE The MATE Comparison Yalue is based on the bRAV mass in the LC cut divided by the gas samp]e volmne.

expected®® but not identifred by IR, the MATE Comparison Value is 10 percent of the GRAV concentratlon
NOTE: MATE values are those in effect in 1979,
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For compound
classes indicated by IR, the MATE comparisen value is 100 percent of the GRAV concentration. For compound classes



TABLE A-193. SASS TRAIN DATA SHEET

Plant Name:  U.S. Steel
Location: Birmingham, Alabama
Date: 12/16/77

Test Performad By; F. J. Phoenix
Run Number: 6

Sampling Location: Downwind Ambient-Station #1 Chem. Lab.

Pre Leak Test: 0.02
Post Leak Test: 0.02
Test Time:

Start: 14:40
Finish: 18:30
Meter Volume (c.f.):
Start: 872.52
Finish: 1876.65
Volume of Gas Sampled: 1004.13 c.f.
972.27 scf.
Average Gas Temperature (°F)
Ambient: $©5°
Sampiing Location: 55°
XAD-2 Resin:  55°
Meter Box: 75°
Comments:

1. Wind out of the Southeast.
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TABLE A-231. ORGANIC EXTRACT SUMMARY, BIOLOGICAL TREATMENT PLANT SLUDGE, pH 7 EXTRACT

Prelimimery Concentrate LCl Lee (] Lecq LES 1LCY Le7
Total Organics, mg/1 234 7.8 2.1 0.%0 0.60 0.2 0.05 C 2.7 0.3 6.5
1CH, myg (REY J.u 0 0 0 R 0 0 y] 1}
GRAV, g 45 456.0 16.0 3.6 4.4 1.6 0.4 2.8 2.4 49.0
CeLegory MAIL Comparison Value, mg/t
Aliphatic hydrocarbons 2.1 2.t
ialugenated aliphatics 0.2 0.2
Aromatic hydrocarbons 2.1 0.5 0.6 0.2 0.0% 2.7 0.3 6.4%
Halogenated arvmatics 0.05% 0.06 0.02 0.13
Heterocyclic N, 0, S compounds 9.02 0.005% 0.02%
Sulfides, disulfides 0.02 0.00% 0.02%
Mitriles 0.02 0.005 0.02%
ELhers 0.6 0.02 0.005 2.7 3.32
Aldebydes, ketones 0.6 0.2 0.005 2.7 3.5
Nitroaronatics : 0.005 0.3 0.30
Alcohuls 0.005 2.7 0.3 1.00
Amines 0 005 0.3 0.30
Phenols, halo and nilrophenols 6.2 2.7 0.1 3.2
Esters, amides 0.6 0.2 2.7 0.03 3.%
Mercaplans 0.3 0.03 0.33
Carboxylic acids : 2.7 0.01 2.1
n ol 0.03

Sul fuxides

=

lwte: The MATE Comparicon Value is based on the GRAV mass in the LC cul divided by the sample volume. for compound classes indicated by IR, the
MATE comparison value is 100 percent of the GRAV concentration. For compound clases expected but mot indicated by IR, the MATE comparison value is
10 pervcent of the GRAV concentration.

NOTE: MATE values are those in effect in 1979,
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FERROALLOY PROCESS EMISSIONS MEASUREMENT

The stated purpose of this project was to "characterize and quantify
particulate, organic, and inorganic chemical emissions in effluents from a
totally sealed metallurigical furnace at a ferroalloy production facility" in
Beauharnois, Quebec. Such furnaces are of special interest because they
may lower particulate emissions, but preliminary data had shown that these
furnaces might emit large quantities of polycyclic aromatic hydrocarbons.
Quoting from the report, "The 72,000 KVA totally sealed furnace is contained
in a 15 m diameter by 8.8 m deep shell which has a air-cooled flat bottom.
The inner hearth diameter is 12.1 m, and the crucible depth in 6.3 m. Three
self-baking electrodes, 1.9 m diameter, are triangularly arranged at 4.75 m
center-to-center distances."

Figure 9-1 shows a diagram of the air pollution abatement equipment for
the furnace sampled in this study. Two sampling points were utilized in
this study. Samples of the gaseous effluent from the furnace were taken
using a SASS train and Level 1 gaseous grab sampling procedures downstream
of the venturi scrubber during silicomanganese production and upstream of
the scrubber (in. the bypass stacks) during ferromanganese production. These

two samples, upstream and downstream of the scrubber, were characterized as
shown in Table 9-1.

Table 9-1. Sample Characterization

Upstream of scrubber

(in bypass stacks) Downstream of scrutber

Pressure STightly negative Positive (~ 51 cm)
Temperature 480° - 870° C 32° - 4¢° ¢

co, % 41 4]

Hy, %

0z, % 1

Co,, % 50 50

Ho0, % 2 Saturated
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1. Bypass Stacks 6. Fans

2. Quenchers 7. Recirculation Loop
3. Dust Separator 8. Ctean Gas Stack

4. Venturi Scrubber 9. Incinerator Ductwork
5. Mist Eliminator

Figure 9-1. Gas cleaning system.

SOURCE: Reference 1: R. G. Ratzlaff, “Construction and Operation of a New
Ferromanganese Facility," paper presented at the 32nd Electric
Furnace Conference of the Metallurgical Society of AIME, Dec. 1974,
Pittsburgh.




The upstream sample showed a high particulate loading (68,000 mg/m*® or
17 kg/Mwh), a very high level of organics including some species that are
possible carcinogens, and high levels of arsenic. The downstream sample
showed lower levels of all species of concern with particulate loading of
64 mg/m3 (or 0.016 kg/MWh) and an arsenic level of 0.5 mg/m3. The major
organic categories found in the downstream sample were sihp1e aromatic
hydrocarbons and low molecular weight polycyclics. Because the two tests
were run during different production modes, a quantitative measure of ven-
turi scrubber efficiency cannot be made, but the test results do imply good
removal of particulates and polynuclear aromatics.

It was noted'in the report that good agreement had been found between
the results of Level 1 organic analysis and GC/MS analysis for specific
polynuclear aromatic hydrocarbons.

Tables 9-2, 9-3, and 9-4 from the document identify the sample codes
used in this study.



TABLE 9-2. SAMPLE SERIES I

Series I
Process Silicomanganese
Sampling Point Qutlet 35 Venturi Scrubber
Volume of Gas Sampled 32.12 m
SASS Components Codes
cyclone catch >10y Ic10 1C310
cyclone catch >3y 1Ic3 | after combining
cyclone catch >1lu ICl | ICIF
filter catch Ir ) after combining
probe and cyclone rinses IPW
XAD-2 resin X .
sorbent wmodule condensate IsC
organic extract
Impinger soln #1 I imp. 1

(including condensate
from sorbent module)

Inpinger soln #2 and #3 I imp. 23



. Series

Process

Sampling Point
Volume of Gas Sampled

SASS Components

cyclone catch >10u
cyclone catch >3y
cyclene catch >1ly
filter catch

probe and cyclone rinses
XAD-2 resin

sorbent module condensate
organic extract

Impinger soln #1
(including condensate
from sorbent module

Impinger soln #2 and #3

SAMPLE SERIES II

I1
Ferromanganese

l1.36 »

11C310

IIC10
} after combining

I1C3
IIC1

IIF }
IIPW

IIX

IISC

IICIF
after combining

IT imp. 1

IT imp. 23



TABLE 9-4. OTHER SAMPLES

Coal CL
Coke CK
Blank (methylene chloride) BM
Blank

(methylene chloride/methanol) B
Solvent blank B

(ADL methylene chloride)
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TABLE 9-5.

SPARK SOURCE MASS SPECTROSCOPY
TOTAL INORGANICS, SILICOMANGANESE SERIES
SAMPLE NO. SERIES I

V>4l

(ug/m3)

u 2.5 Dy 0.34 Rh Cr MC

Th 2.0 Tb 0.072 Ru 0.2 v 20

Bi 0.20 Gd 0.27 Mo 5.5 Ti MC

Pb 11 Eu 0.13 Nb 2.6 Sc 0.15
T 1.2 Sm 1.1 Ir 21 Ca MC

Hg * Nd 2.7 Y 6.8 K MC

Au 0.001 Pr 2.1 Sr MC C1 MC

Pt Ce 4.0 Rb 17 MC

Ir La 3.2 Br 2.4 MC

Os Ba MC Se 0.82 Si MC

Re 0.03 Cs 1.5 As MC Al MC

W 0.19 I 0.04 Ge 1.2 Mg MC

Ta 0.04 Te 0.03 Ga 7.2 Na MC

Hf 0.32 Sb 0.54 In MC F MC

lu  0.03 S 0.94 Cu  MC B 1.4
Yb 0.14 In * Ni MC Be - 0.07
Tm 0.032 Cd MC Co 1.2 Li 17.
Er 0.20 Ag 0.57 Fe MC

Ho 0.21 Pd Mn MC
MC = Major component, >64 pg/m3.
*Not quantified.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.



TABLE 9-6. SPARK SOURCE MASS SPECTROSCOPY
"~ TOTAL INORGANICS, FERROMANGANESE SERIES
SAMPLE NO. SERIES II

(ug/m?)
U 190 Dy 50 Rh " Cr 5,200
Th 100 To 20 Ru 0 Vv 800
Bi 560 Gd 50 Mo 3,000 Ti 7,700
Pb MC  Eu 30 Nb 80 Sc 50
T1 3,000 sm 140 Ir 560 Ca MC
Hg * Nd 180 Y 140 K MC
Au Pr 70 Sr 12,000 Cl MC
Pt Ce 6,100 Rb MC S 700
Ir La 400 Br 19,000
Os Ba MC Se 1,500 Si
Re Cs 1,300 As MC Al
W 1.2 I 6,000 Ge 280 Mg
Ta Te 280 Ga 3,600 Na
Hf 2 sb 1,900 In MC F MC
Lu 5 Sn 300 Cu 34,000 B 870
Yb 36 In t Ni 4,000 Be 10
Tm 6 cd 6,700 Co 10,000 Li 1,300
Er 20 Ag 1,000 Fe MC
Ho 30 Pd Mn MC

MC = Major component,, 268,000 pg/ms.-
*Not quantified.
tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-7.

SPARK SOURCE MASS SPECTROSCOPY

SAMPLE NO. IC3 + 10

(pg/m3)
U 2.2 Dy 0.28 Rh Cr 22
Th 1.6 Tb 0.057 Ru 7 18
Bi  0.17 Gd 0.23 Mo 2.4 Ti  MC
Pb 8.6 Eu 0.11 Nb 2.4 Sc 0.057
T 1.1 Sm 1.03 Ir 20 Ca MC
Hg % Nd 2.4 Y 6.3 K MC
Au Pr 2.0 Sr MC 1 MC
Pt Ce 2.8 Rb 16 S MC
Ir La 2.3 Br  0.11 P MC
0s Ba  MC Se  0.45 Si MC
Re  0.029 Cs 1.4 As  22.0 Al MC
W 0.11 I 0.023 Ge 1 Mg  MC
Ta 0.04 Te 0.034 Ga . Na MC
Hf  0.28 Sb 0.40 Zn 12 F MC
Ltu  0.023 Sn G.85 Cu 16 B 1.0
Yo 0.11 In + Ni 2.8 Be 0.051
Tm  0.028 cd 8.0 Co 0.74 . Li 14
Er  0.17 Ag 0.057 Fe MC
Hoo  0.17 Pd Mn  MC

MC = Major component.

*Not quantified.

tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.



TABLE 9-8.

SPARK SOURCE MASS SPECTROSCOPY

SAMPLE NO. IC1 + F
(ug/m®)

u 0.15 Dy 0.028 Rh Cr 2.4
Th 0.18 To 0.006 Ru 0.16 v 1.0
Bi  0.012 Gd 0.016 Mo 0.16 Ti MC

Pb 0.78 Eu  0.009 Nb  0.075 sc 0.05
T 0.069 Sm 0.066 Ir 0.84 Ca MC

Hg * Nd 0.14 Y 0.26 K MC

Au Pr 0.066 sr 2.1 C1 0.44
Pt Ce 0.75 Rb 1.1 MC

Ir La 0.34 Br  0.006 MC

Os Ba MC Se 0.009 Si MC

Re  <0.0006 Cs 0.05 As 2.7 Al MC

W 0.016 I 0.002 Ge  0.031 Mg  MC

Ta <0.002 Te  <0.001 Ga 0.72 Na  MC

Hf  0.019 Sb 0.034 In MC F MC
Lu  0.003 Sn 0.028 Cu 0.56 B 0.30
Yo  0.016 In ¢t Ni  0.001 Be 0.012
Tm  0.002 Cd MC Co 0.16 L3 0.91
-Er  0.012 Ag 0.069 Fe MC

Ho. .-.-0.019 Rd Mn - MC

MC = Major component.

*Not quantified.

tInternal standard.

Note:

A1l blanks are elements- not detected, detection limit 0.1 ppm.
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ABLE 9-9. SPARK SOURCE MASS SPECTROSCOPY

SAMPLE NO. IPW

(ug/m3)
U 0.19 Dy 0.031 Rh Cr MC
Th  0.23 Tb 0.009 Ru v 1.1
Bi  0.022 Gd 0.026 Mo 3.0 Ti  MC
Pb 1.2 Eu 0.017 Nb  0.14 Sc 0.04
1 0.70 Sm 0.061 Ir  0.57 Ca MC
Hg x Nd 0.184 Y 0.22 K MC
A:  0.001 pr 0.08 Sr 2.7 1 MC
Pt Ce 0.39 Rb  0.39 MC
Ir La 0.57 Br 2.3 MC
0s Ba MC Se  0.36 Si MC
Re  <0.002 Cs 0.04 As MC Al MC
W 0.066 I 0.013 Ge  0.061 Mg MC
Ta Te 0.003 Ga  0.22 Na  MC
Hf  0.018 sb 0.11 In  MC MC
Lu 0.0035 Sn 0.061 Cu MC 0.14
Yb  0.018 In f Ni  MC Be 0.009
Tm  0.0022 cd  MC Co 0.34 Li 1.9
Er  0.018 Ag 0.61 Fe. MC
Ho  0.022 Pd Mn  MC

MC = Major component.
*Not quantified.
tInternal standard.

Note: A1l blanks are elements not detected, detection 1imit 0.1 ppm.
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TABLE 9-10. SPARK SOURCE MASS SPECTROSCOPY

SAMPLE NO. IX

(ug/m?)
U Dy : Rh Cr
Th Tb Ru v
Bi Gd Mo Ti
Pb Eu Nb Sc
T1 Sm Ir Ca
Hg * Nd Y K
Au Pr Sr C1
Pt Ce Rb S
Ir La Br P
Os Ba Se Si
Re Cs As Al
W I Ge Mg
Ta Te Ga Na MC
Hf Sb ZIn MC
Lu Sn . Cu B
Yb In T Ni Be
Tm Cd Co Li
Er Ag Fe
Ho Pd Mn

MC = Major component.
*Not quantified.
tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-11. SPARK SOURCE MASS SPECTROSCOPY
SAMPLE NO. I imp 1

(ug/m*)
U Dy Rh Cr 70
Th Tb Ru v
Bi Gd Mo 100 Ti 20
Pb Eu Nb 0.4 sc
T Sm Ir Ca
Hg * Nd Y K
Au Pr Sr C1
Pt Ce Rb 500
Ir La Br
0Os Ba 200 Se 10 Si
Re Cs As ) Al
W I 2 Ge Mg
Ta Te Ga Na
Hf Sb ‘ In- - F
Lu Sn 1 Cu B
Yb In T Ni Be
Tm Cd 2 Co 3 Li
Er Ag Fe 100
Ho Pd Mn 20

MC = Major component.
*Not quantified.
"tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-12.

SPARK SOURCE MASS SPECTROSCOPY

SAMPLE NO. IIC3 + 10

(ug/m3)
U  0.075 Dy  0.030 Rh Cr 4.9
Th  0.075 b 0.0075 Ru v 0.60
Bi  0.30 6Gd  0.022 Mo 1.0 Ti 4.9
Pb 140 Eu  0.011 Nb  0.037 Sc  0.026
21 sm  0.075 Ir  0.30 Ca MC
Hg * Nd  0.11 Y  0.075 K MC
Au Pr 0.037 S 4.1 Cl MC
Pt Ce  0.30 Rb  MC MC
Ir La 0.19 Br 11
Os Ba MC Se 0.53 Si
Re Cs 0.64 As MC Al
W 0.56 I 2.0 Ge  0.19 Mg
Ta Te 0.15 Ga 1.6 Na
Hf b 0.67 In MC F MC
Lu  0.0038 Sn 0.19 Cu 17 B 0.37
Yo 0.019 In t Ni Be 0.0037
Tm  0.0037 ¢d 2.8 Co . L 1.1
Er  0.015 Ag 0.34 Fe MC
Ho  0.019 Pd Mo MC

MC = Major component.
*Not quantified.
+Internal standard.

Note:

A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-13. SPARK SOURCE MASS SPECTROSCOPY

SAMPLE NO. IIC1 + F

SAMPLE NO. II C1F

(ng/m?)
u 43 Dy 21 Rh Cr 130
Th Tb 11 Ru v 170
Bi 110 Gd 22 Mo 1,300 Ti 2,800
Pb 20,000 Eu 15 Nb 6. Sc 22
T 260 Sm 43 Ir 150 Ca MC
Hg * Nd 43 Y 43 K MC
Au Pr 22 Sr 7,100 cl
Pt Ce 170 Rb 9,700 S
Ir La 110 _Br 6,500 p
Os Ba MC Se 350 Si
Re Cs 540 As MC Al
W 500 I 3,500 Ge 43 Mg
Ta Te 86 GA 1,500 Na
Hf Sb 87 Zn MC F MC
Lu <2 Sn 86 " Cu 10,000 B 410
Yb 6.5 In ¥ Ni 65 Be 4.3
Tn <2 cd 2,800 Co 1,700 Li 65
Er 6.5 Ag 150 Fe MC
Ho 8.7 Pd Mn MC

MC = Major component.
*Not quantified.
tInternal standard.

Note: Al1 blanks are elements not detected, detection limit 0.1 ppm.



TABLE 9-14.

SPARK SOURCE MASS SPECTROSCOPY

SAMPLE NO. II PW

(ug/m®)

U 70 . Dy 4.4 Rh Cr 170
Th 17 Tb 1.7 Ru v 70
Bi 150 Gd 5.3 Mo 590 Ti 70
Pb MC Eu 5.3 Nb 1.8 Sc 2.
T 570 Sm 26 Ir 110 Ca MC
Hg * Nd 26 Y 17 K MC
Au Pr 8.8 Sr 530 C1

Pt Ce 140 Rb 5,200

Ir La 96 Br 2,000

Os Ba MC Se 230 Si

Re Cs 140 As MC Al

W 0.13 I 440 Ge 53 Mg

Ta Te 44 Ga 530 Na

Hf 1.7 Sb 410 In MC F 5,500
Lu <0.8 Sn 17 Cu 7,100 B 87
Yb 2.6 In t Ni 440 Be 0.
Tm <0.8 Cd 1,100 Co 700 Li 220
Er 2.6 Ag 96 Fe MC

Ho 2.6 Pd Mn MC

MC = Major component.
*Not quantified.
tInternal standard.

A1l blanks are elements not detected, detection limit 0.1 ppm.

Note:
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TABLE 9-15. SPARK SQURCE MASS SPECTROSCOPY
SAMPLE NO.: II X

(ug/m3)
U Dy Rh Cr
Th Tb Ru v
Bi Gd Mo Ti
Pb Eu Nb Sc
T Sm ir Ca
Hg * Nd Y K
Au Pr Sr C1
Pt Ce Rb
Ir La Br
0s Ba Se Si
Re Cs As Al
W I Ge Mg
Ta Te Ga Na
Hf Sb in F
Lu Sn Cu ,
Yb In i Ni "~ Be
Tm Cd Co Li
Er Ag Fe
Ho Pd Mn

MC = Major component.
*Not quantified.
tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-16. SPARK SQURCE MASS SPECTROSCOPY
SAMPLE NO.: II imp 1
(pg/m®)
U Dy Rh Cr
Th Tb Ru v
Bi Gd Mo Ti
Pb Eu Nb 40 Sc
T Sm Ir Ca
Hg Nd Y K MC
Au Pr Sr a1
Pt Ce Rb S 700
Ir La Br P
0s Ba Se 400 Si
Re Cs As 100 Al
W I Ge Mg
Ta Te Ga 50 Na
Hf $b In F MC
Lu Sn Cu B
Yb In T Ni 500 Be
Tm Cd Co Li
Er Ag 400 Fe
Ho Pd Mn 700

MC = Major component.
*Not quantified.
tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-17. SPARK SOURCE MASS SPECTROSCOPY

COAL

(mg/kg)
u <0.8 Dy Rh Cr 26
Th <1 Tb 0.1 Ru v 9
Bi 220 Gd 0.3 Mo 6 Ti 300
Pb 9 Eu 0.2 Nb 1 Sc 1
T Sm 0.8 Ir 74 Ca 860
Hg * Nd 1 Y 4 K MC
Au Pr 1 Sr 37 C1
Pt 120 Ce 7 Rb 1 MC
Ir La 5 Br 2 780
0s Ba 810 Se 3. Si 39
Re Cs 0.1 As 11 Al »110
W I 0.2 Ge <2 Mg 350
Ta Te Ga 2 Na MC
Hf Sb 0.9 Zn 33
Lu Sn 3 Cu 12
Yb In ¥ Ni 12 Be 0.1
Tm Cd 2 Co 2 Li 40
Er Ag 1 Fe MC
Ho Pd Mn MC

MC = Major component.
*Not quantified.
tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-18. SPARK SOURCE MASS SPECTROSCOPY

COKE
(mg/kg)

u 4 Dy Rh Cr 38
Th - 3 Tb. 0.1 Ru v 41
Bi 3 Gd 0.5 Mo 12 Ti MC
Pb 7 Eu 0.3 Nb 7 Sc 4
Ti Sm 2 ZIr 210 Ca MC
Hg * Nd 4 Y 5 K MC
Au Pr 2 Se 110 1
Pt 0.8 Ce 10 Rb 14 MC
Ir La 14 Br 6 710
Os Ba 240 Se 1 Si MC
Re Cs 1 As 14 Al MC
W I 0.3 Ge 2 Mg MC
Ta Te <0.8 Ga 5 Na MC
Hf Sb 1 ZIn 110
Lu Sn 5 Cu - 30
Yb In T Ni 17 Be 0.5
Tm Cd 3 Co 10 Li 46
Er Ag 3 Fe MC
Ho Pd Mn 560

MC = Major component.
*Not quantified.
tInternal standard.

Note: A1l blanks are elements not detected, detection limit 0.1 ppm.
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TABLE 9-19.

ATOMIC ABSORPTION ANALYSIS

STLICOMANGANESE SERIES

(mg/m3)
Sample As Hg Sb
I C310 0.018 0.000060 0.000016
IX 0.098 0.00050 0.001
I imp 1 0.0062 0.00018 - 0.000025
I imp 23 0.13 0.016 0.00020
Total C.25 0.17 0.00012

TABLE 9-20. ATOMIC ABSORPTION ANALYSIS
FERROMANGANESE SERIES

(mg/m3)

Sample As Hg Sb
~ II €310 24 0.045 0.15
II C1F 15 0.025 0.088
II PW 7.7 0.052 0.038
IT1 X 1.03 0.014 0.019
IT imp 1 0.15 0.11 0.0013
IT imp 23 0.08 0.26 - 0.00087
Total 48 0.51 0.30
TABLE 9-21. ATOMIC ABSORPTION ANALYSIS

(ng/kg)
Sample As Hg Sb
Coke 20 0.24 0.58
Coal 20 0.15 0.30
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TABLE 9-22

LC FRACTIONATION
SAMPLE: IX, XAD-2 extract
TCO . GRAV - TRD + BRAV Cagesntration®
ny my total mg ‘mg/ (m3, L, or kg)
Total Sample® 1,440 70 1,510 a7
Taken for LCS 57.4 2.8 60
Recovered® 50.3 2.6 53
, Tco® GRAV® TCO + GRAV Concentration® |
Fraction ™y ms total mg mg/ (m3, L orkg) |
. 74 | nof 74 2.32 |
2 484 10 494 15.4 |
3 628 5.0 633 19.7
. 1.10 ND 1.10 0.03
5 5.61 ND 5.61 0.17
8 44 50 94 2.93 |
7 | 23 ND ] 23 0.74 |

¥ Quantity in entire sampie, determined before LC.

B partian of whole sampte used for LC, actusi mg.

€ Quaatity recovered from LC columa, actnal mg.

4 T otal mg computed back to total sampie.

* Values supplied for both sampie size and concentration.
f Not detecrable.
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TABLE 9-23
LC FRACTIONATION

ISC, Sorbent Condensate

SAMPLE:
TCO GRAV TCO + GRAV Concentration®
my mg totsi mg mg/ (m3, L, or kg)
Total Samgie? 18.3 65 83.3 2.59
Taken for LC® 14.7 52 67
Recovered! 14.7 65.3 80
) TCO® GRAV® TCO + GRAV Concentration®
Fraction mg myg totsl mg ml (msl L' or h)
1 0.03 8.44 8.47 0.26
2 0.01 1.50 1.51 0.05
3 18.3 68.5 87 2.70
4 0.06 ND 0.06 0.002
5 nof 0.25 0.25. 0.008
5 ND 2.75 2.75 0.008
0.02 0.25 0.27 0.008

3 Quantity in entire ssmpie, detarmined before LC.
® pyrrion of whoie ssmple used for LC, actual mg.
¢ Quantity recovered from LC columa, actual mg.
d Total mg computed back to total sample.
® Values supplied for both sampie size and concentration.

Not detectable.
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TABLE 9-24

LC FRACTIONATION
SAMPLE: IIX, XAD-2 Extract
TCO GRAV TCO + GRAV Concentration®
mg ™y totel mg mg/ (m3,l.,nrkg)_v
Total Sempie® 279 1,230 1,510 1,110
Taken for LLE 18.6 74.2 92.8
Recoversdd 17.0 68.2 85.2
. TCO* GRAV® TCO + GRAV Concantration®
Fraction 4 mg g total mq mg/ (m3, L, or ke)
1 2.25 3.0 5.25 3.86
2 9.45 nDf 9.45 6.95
|
3 195 867 1,062 : 781
3 1.21 48 49 | 36
5 6.15 3.0 9.15 ! 6.73
8 29.7 90 120 | 88
1 11 12 23 | 17

. ¥ Quantity in entirs sampie, determined befors LC.
B partion of whole sample used for LC, actusi ma.
€ Quantity recoversd from LC column, actusl mg.

dToﬂlmgmwudhcktomdmph
® Vaines supplied for both sampie size and concentration.

f Not detectable.
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TABLE 9-25
LC FRACTIONATION

sampre: _ L1CIF Particulates < 1y

TCO GRAV TCO + GRAV Concentration®
mg mg totalmg mg/ (m3, L, or kg)
Totsl Sample? - 66 66.4 48.8
Takaen for LCC - 13.2 13.2
Recavered? - 13.2 13.2
. TCc0® GRAV? TCO + GRAV Concantration?
Fraction mg mg total mg my/ (m3, L, or kg)
1 - nof ND ND
2 - ND ND ND
3 - 32 32 32
s - | 14 14 10
5 - _ ND ND ND
6 - 18 18 13
7 - 2.0 2.0 1.47

¥ Quantity in entire sample, determined before LC.

B portion of whoie ssmple used for LC, actusl my.

€ Quastity recoversd from LC columa,.actual mg.
‘Tnulmgmpuud back to total sample.

" % Vaiues suppiied for bath sample size and concentration.
f Not detectable.
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TABLE 9-26

LC FRACTIONATION
SAMPLE: IIPW; Probe wash
TCO GRAV TG0 + GRAV Concentration® |
my -y waimg | my {m3, L, or kg)
Total Sample® - 51 51 37
Taken for LC® - 25 25
Recoversd? - 32 32
TCo* GRAV® TCO + GRAV Cancentration®
Fraction mg mg total mg me/ (m3, L. or kg)
1 - 2.65 2.65 1.95
2 - nof ND ND
3 - 39 39 28
4 - 11 11 7.84
5 - 0.73 0.73 0.54
§ - 5.81 9.81 7.21 |
7 - 1.96 1.96 1.44 |

2 Quantity in entire sample, determined befors LC.
® portion of whole sumple used for LC, actusl me.
€ Quantity recovered from LG column, sctual my.

4 Total mg computed back to total sample.

® Values supplied for both sample size asd concentration.

f Not dersctable.



TABLE 9-27
LC FRACTIONATION

SAMPLE: Coal (CL)
TCO GRAV TCO + GRAV Concantration®
mg mg totaimg mg/ (m3, L, 0r kg)
Total Sample? 4.0 35 39 464
Taken for LC¢ 2.8 25 28
Recovered? 1.0 30 31
Eracti Tco® GRAV® TCO + GRAV Concentration?
on mg myg total mg mg/ (m3, L, or kg)
1 0.35 24 24 286
2 nof 2.0 2.0 24
3 0.80 7.7 8.5 101
4 0.014 2.9 2.9 . 35
5 ND 1.1 1.1 13
6 0.29 4.9 5.2 62
Y - 0.86 0.86 : 10

3 Quantity in entire sampie, determined befars LC.

b partion of whote sample used for LC, actual mg.

¢ Quantity recovered from LC column, actuai mg.

d Total mg computed back to total sample.

® Values supplied for both sampla size and concentration.
f Not detectable
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TABLE 9-28

LC FRACTIONATION
SAMPLE: Coke (CK)
TCO GRAV TCO + GRAV Concantration®
my my totaimg | me/ (md, L, orkg)
Total Sample 030 17 17 270
Taken for LC® 0.21 12 12
Recoveredd 0.50 11 12
. TC0* GRAV® TCO + GRAV Concentration®
Fraction mg myg total mg mg/ (m3, L, or kg)
1 0.36 10 10 158
2 - ‘o f ND ND ND
3 0.14 0.86 1.0 16
4 ND 0.86 0.86 14
5 " ND 1.4 1.4 22
L] ND 0.6 0.6 10
7 ND 0.6 0.6 10

2 Quantity in entire sample, determined before LC.
b partion of whols sample used for LC, actuel mg.
€ Quantity recovered from LC column, actual mg.

9 Total mg computed back to total sample.

¢ Values supplied for both sample size and concentration.
1 Mot detectable.
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TABLE 9-29

L.C FRACTIONATION

SAMPLE: Solvent Blank, B (ADL Methvlene Chloride, 2500 mL)

TCO GRAV TCO + GRAV Concentration?
mg mg totalmg ma/ (m3, L, or kg)
Total Sampleb
Taken for LCE 0.007 0
Recavered? 0.02 2.4
Eraction Tco® GRAV® TCO + GRAV Concentration?
. mg mg total mg mg/ (m3, L, or kg)
1 <<(0.01 <0.1
2 <<0.01 <0.1
3 0,02 0.6
4 <<0.01 <0.1
5 <<0.01 <0.1
] <<(,01 0.8
7 <<0.01 1.0

¥ Quantity in entire sample, determined before LC.
b Portion of whoie sampie used for LC, actuai mg.
¢ Quantity recovered from LC column, actual mg.
Total mg computed back to total sample.
® Values supplied for both sampie size and concentration.




TABLE 9-30

LC FRACTIONATION

Blank, Methylene Chloride (from field, 828 mL)

TCO GRAV TCO + GRAV Concentration®
my mg total mg mg/ (m3, L, or kg)
TculStmplo"
Taken for LCE 0.15 2.1
Recoversdd 0.14 2.1
TC0* GRAV® TCO + GRAV Concentration®
Frection ™ my total mg ma/ (m3, L, or k)
e << 0.01 0.5
2 << 0.01 < 0.1 |
3 0.01 0.4 |
& o )<< 0,00 0.6 . |
Sy 0.02 < 0.1 ;
8 0.01 < 0.1
? 0.1 0.6

"3 Qgantity in entire sampie, detsrmined before LC.
b portion of whole sampie used for LC, actusi mg.
¢ Quantity recovered from LC columa, actusi my.
dTutqucnmpnud back to total sample.
® Values suppiied for hoth sample size and concentration.
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TABLE 9-31

LC FRACTIONATION

ompLe:  D1ank, Methylene Chloride/Methanol (from field, 541 mL)

TCO GRAV TCO + GRAV Concentration? .
mg mg totaimg mg/ (m3, L, or kg)
Total Sampluh
Taken for LC® 2.1
Recoversdd 2.1
] e . P

1 | 0.25 |

2 < 0.1

3 < 0.1

4 0.2

5 < 0.1

6 < 0.1

7 ) 1.6

? Quantity in eatire sampls, detarmined before LC.

. b Portion of whole sample used for LC, actuai mg.

€ Quantity recovered from LC columa, sctusi mg.

: ;‘ Total mg computed back to tatal sample.

- % Values supplied for both sample size snd concentration.
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" Table 9-32

IR REPORT
sameee: . ICS-7. L7, Sorb emd ~~~ Venturj scruhher
) Wmﬂ.l;ablfv B Ints Ii’fﬂ' ; ' Assigament Commaents
| {em™) | e o
| 3700-3000 S _OH ar NH
| 3000-2800 5§ _CH_aliphatic
3060 _ " _j CH aragmatic L
1720.17 S =0 ester, acid, ketone
1670,1630 S Amide, ketone
1580,1550 - Nitrites
1590 ,1300 s _Nitramine N-NO.
| 1400-12350 S Amine, pumerous peaks
1150-1000 Q- --.Alcohol, numerous peaks
550-700 W Aromatic subst,
|
IR REPORT
SAMPLE:
Wawe "?w ‘ ;mmtv A ‘ o A:si-qmm . Camments ;
- - . (@ ) R . . '-' . v } - ‘. ?
| i
i !
i i |
i |
| i
|
|
; —
| )
! |
i .
‘ }
: | |
| | | |
| | _
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Table 9-33

IR REPORT
. SAMPLE: _IIC310, conc. extract, particulates >3m, ferromanganese
Wave Number )
(em™ Intensity Assignment/Comments
£00-3100 W OH, or NH
100-3000 S CH, aromatic or olefinic
'B000-2800 S CH, aliphatic (stronger than aromatic CH)
S Acid, ketones
1660 ,1600 S Ketones, C-N
1400-900 M Numerous bands
S Aromatic rings

900-700

OTHER REMARKS:

The spectrum resembles that of II C1F except the relatively stronger aliphatic
CH peaks
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SAMPLE: xtract, particula >1m, ferromanganese

Table 9-34
IFl REPQRT

OTHER REMARKS: ‘

“";;f";!'f.-_ ts u.m, " eemen/Comments
| -"3600-2500 - W _ OH, acidic, or NH
--3100-3000- - S - (H, aromatic or olefinic
~3000-2800 M CH, 3)iphatic (weaker than aromatic_ CH)
1700 M_ Acid, ketones
1660, 1600 M | xetomes, C-N_
© 1400-900 W Numgrous bands
900-700 s ~Aromatic_rings
|
1
|
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Table 9-35

IR REPCRT
SAMPLE: IIX. conc. extract, XAD-2 ferromanganese
Wave Number . | , L .
tom' Intensity Assignment/Comments
3420 W NH 1
3100-3000 S CH, aromatic B
3000-2800 W. CH, aliphatic
1710 W Ketones
1600-900 M, W Numerous sharp bands
- 900-700 s Numerous sharp peaks
aromatic rings
OTHER REMARKS:



SAMPLE: _IJSC._sons._ext:m;.;snrhem_qmensétﬂ- ferromanganese

Table 9-36
IR REPORT

 Wave Number |

900-700

[

’(ﬂﬂﬁ?,l’wio ”::;éfggggy___#m AnmnuéudComnnwu

3600-3100 | T TR U o, WM

3100-3000 W _CH, aromatic

3000-2800 S CH, aliphatic

1710 l M Ketones

1660,1600 M Ketones, C-N, nitrite
© 145G,1375 M CHz & CHj
__1400-1000 - - " Multi-bands

Aromatic rings

.

"~ The spectrum resembles that of II Clf except the much stronger aliphatic

. _OTHER REMARKS:
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CH bands



avie =9y

IR REPORT
SAMPLE: CL-7 coal
Wave N:mhu Intensity Assignment Comments
{em™)
3400 M OH, NH
3000-2800 S CH, aliphatic
1700 M Acid
1650 M Amide, nitrate
1080-1020 W Alcohol, Si-o
740 W Aromatic subst.
I
| |
|
l
|
|
IR REPORT
SAMPLE:
Wave N?‘mbnr Intensity Assignment Comments
{em™)
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Table 9-38

IR REPORT
SAMPLE: IX-1, LC1, XAD extract, venturi scrubber
Were Ngmbcr Intensity Assignmaent Comments
{em™)
2960-2850 Aliphatic CH
1460-1375 Aliphatic CH
Table 9-39
. IR REPORT
SAMPLE: IX-3, LC3, XAD extract, venturi scrubber
Wanﬂwmh& . .
.1 I ntensity Assignmant Comments
{em™")
3100-3000 m Aromatic or olefinic CH
1600-950 m,w Numerous sharp bands due to aromatic rings
800-700 s Multiple absorptions due to aromatic rings
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Table 9-40
IR REPORT

SAMPLE: IX-6, LC-6, XAD extract, venturi scrubber

Wave Number .
(cm") Intensity Assignment Comments

3700 - 3100 s OH or NH, broad

3050 W CH, aromatic or olefinic
3000 - 2800 m CH, aliphatic
3000 - 2400 W OH, acidic, broad

1770 m C=0, lactone, 5-member ring

1720 s Ketone, lactone, lactam (5-ring)
1720,1280,1120 s, m aromatic ester

1700 S C=0, acid, carbamate, imide

1650 S Hydroxy kétone, amide, amidine
1650,1€20,790 s Organic nitrite CH,-0-NO
1620, 1400 s Carboxyl salt + CO,-

1580 s Nitroso C-N=0

1560 s amide, nitro
1560, 1360 s CHC1-NO,,
1400 - 1000 s Numerous broad peaks, ester, alcohol

-| 850 - 700 m Aromatic ring
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Table 9-41

IR REPORT
SAMPLE: 1sc-1, LC1, sorbent cond. venturi scrubber
Wavs Nu‘mhor Intansity Assignment Comments
{em™)
2950-2850" 3 CH, aliphatic
1460-1350 m CH, aliphatic
i
1
Table 9-42
IR REPORT
sapLz: 15C-2, LC2, sorbent cond. venturi scrubber
F Wave "?{nh" imensity Assignment Commens j
{em™) g
2950-2850 | |CH, aliphatic |
1460-1350 m CH, aliphatic !
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Table 9-43
IR REPORT

WLE: ISC-3,ALC3, sorbent cond. venturi scrubber

Wave Number

(em” 1 ) Intensity Assignmant Camments
1100-3000 m CH, aromatic
%50-2850 w CH, aliphatic
1600-900 m_ Numerous sharp peaks, aromatic ring
{10, 730, 710 s Aromatic ring '

Table 9-44
IR REPORT

mg; ISC-4, LC4, sorbent cond. venturi scrubber

Wive N?‘mh" {ntensity .j Assignment Cammeants

{em™') }

#00 W | OH or NH

3100-3000 W | CH, aromatic

00-2850 s [CH, aliphatic

1740 w | C=0 ester, or overtone

1600, 1500 W | Aromatic ring

1250, 1080 s | SiCH,, Si0

1020, 800 |

1200 | s | Sulfite, ether

il;ﬁgo s { Sulfoxide

800-700 I m | Aromatic

o |
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Table 9-45

IR REPORT
sampLe: _1S5C-6, LC6, sorbent cond. venturi scrubber
Wn:u:u:;\bw | otensity Assignment Commeats
3600-3100 m OH or NH broad
3100-3000 W CH, aromatic or olefinic
3000-2800 S CH aliphatic
1720 s C=0 ester, ketone
3000-2500 w CH acid broad
1700 s C=0 acid
1670, 1630 s | Ketone, amide
1280, 1120 s Aromatic ester
800-600 l m Aromatic substitution
|
; |
Table 9-46
IR REPORT
£ IIX-1, LC1, XAD extract, Ferroalloy
{
; WIV(::.U‘I;IHH‘ latensity Assignment Comments
i
3000-2800 s CH, aliphatic
1500-1350 m | CH, aliphatic -

[ECTUEIN) SUVIRIN PNOTY NI U




Table 9-47

IR REPORT
sampre:  LIX-2, LC2, XAD extract, Ferromanganese
Wave Numhber . . . '
(cm") {ntensity Assignment Comments
2000-2800 | s | cH, aliphatic
1500-1350 l m CH, aliphatic
i
| l
'!
§
Table 9-48
IR REPORT
sampLe: 11X-3, LC3, XAD extract, Ferromanganese
w"’(‘ "f‘,")""' } Intensity Assignmant Comments
cm
3100-3000 s | CH, aromatic, olefinic
1600-1050 msW | Numerous sharp bands, aromatic
900-700 s Numerous sharp bands, aromatic
| rings, fused rings
i
| |
i
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Table 9-49

IR REPORT
samere: _1I1X-4, LC4, XAD extract, Ferromanganese
sz:;:bu' Inteasit Assignment Comments
3400 S NH or QH
3100-3000 W CH, aromatic
1600, 1500 m Aromatic ring
1320(d) m C-N
1240 m Aromatic H rocking
800, 750 S Aromatic subst.
720 Fused rings
(positive identification of -carbazole)
|
Table 9-50
IR REPORT
SAMPLE: IIX-5, LCS5, XAD extract, Ferromanganese
Wave Number { I . ’ .
(cm") ', _ Intensity t Assignment Comments
3400 W | NH or OH
| 3050 W | CH, aromatic
| 2220 w | C=N, N=C=0
| 1700 | W | c=0
1600, 1450 | W | Sharp bands, aromatic ring
750, 700 m | Aromatic subst.
!
!
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Table 9-51

IR REPORT
AMPLE: IIX-6, LC6, XAD extract, Ferromanganese
Wave Nf',mh“ Intensity Assignment Comments
{em™’)
2500-3100 W OH or NH
13100-3000 W CH, aromatic, olefinic
13000-2800 W CH, aliphatic
1710 S C=0
1670 W C=C
1600, 1500 W Aromatic ring
1450-1100 [ W Aromatic ring, sharp bands
820 w Aromatic subst.
750, 720 S Aromatic subst.
Table 9-52
IR REPORT
SAMPLE: IICIF-1, particulates <lu, Ferromanganese
Wave Nf‘{“b" Intansity Assignmaent Camments
{em™")
3000-2800 W CH, aliphatic
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Table 9-53

IR REPORT
SAMPLE: IICIF-5, particulates <lu, Ferromanganese
Hh?;::gbu' Intensity Assignment Comments
- { 3600-3100 W OH, NH, broad
3100-3000 ] CH, aromatic
3000-2800: m CH, aliphatic
1700 m C=0, ketone, acid
1650, 1620 w Amide, ketone
1600 w Amide, ketone, aromatic ring
1250, 1060 m Ester, alcohol
1020
750 s Aromatic subst.
|
|
|
Table 9-54
iR REPORT
SAMPLE: IICIF-6, particulates <lu, Ferromanganese
Wave “:Mh" Intensity Assignment - Camments ‘
{em™) ?
3600-2400 W OH, NH, broad ‘
3100-3000 m |cH, aromatic f
3000-2800 s IcH, aliphatic
1740, 1710 S C=0, ester, ketone, lactone, lactam, imide ‘
1670, 1650, s Ketone, amide, amidine, nitrate,
1630, 1610, 1600 aromatic subst, C=C
1230, 1170 | s lEster |
11340, 1300 | s lAmine ]
11120, 1020 m Alcohol |
820, 750 s Aromatic subst. ,
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Table 9-55
{R REPORT
[IPW-1, LC1, probe wash, Férromanganese

AMPLE:
" Wave Number | . )
R ! Intensity Assignmant Comments
{em™) i
3000-2800 ! s CH, aliphatic
p500-1300 m CH, aliphatic

Table 9-56

IR REPORT
SAMPLE: IIPW-2, LC2, probe wash, Ferromanganese

Wave Number

1 Assignmant Comments
{em™)

Intensity

3000-2800 W

CH, aliphatic

|
|
|
}
|
|
|
!
|
|
|
|
|
|
@
!

\ |

i !
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Table 9-57
IR REPORT

SAMPLE: I1 PW-6, LC6, Probe wash, Ferromanganese

Wavs Number Intensity Assigement - Commemss

{em™)
3500 - 3200 W OH, NH
3100 - 3000 m CH, aromatic, olefinic
3000 - 2800 s CH, aliphatic

1720 s C=0 ester

1700 s C=0, acid ketone
1660, 1620 s amide, nitrite
1580, 1300 5 N-NO,, nitramine
1270, 1120 s arom;tic ester
1230, 1210 S ester
1180, 1060 S alcohol

750 s aromatic substitution, C-C1

Table 9-58
IR REPORT

SAMPLE: II PW-7, Probe wash, Ferromanganese

lel:mw latensity Assignment Camments
fem™)
3700 - 3100 s OH or HH, broad
3100 - 3000 W CH, aromatic
3000 - 2800 m CH, aliphatic ]
3000 - 400 W OH, acid, broad
1720 s C=0, ester, ketone ]
1670,1640,1600 s Ketone, amide, amidine, nitrite, nitrate
1250 S Ester, phosphate, P=N cyclic, CF,, C-C1,
Si-CHy, ) .
1060, 1000 m Alcohol
750 Aromatic subst. PF, CF,, C-C1
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Table 9-59

IR REPORT
SAMPLE: IC310 conc. extract, particulate >3u, silicomanganese
w.z:ﬂ;'b" Intensity Assignment Comments
3600 - 3100 m OH or NH
3030 W CH, aromatic or olefinic
3000 - 2800 m CH, aliphatic
1740 W C=0, ester
1650 W Amide lactam
1150 s Alcohol cyclic P=N, S=D
1050 S Alcohol, sulfoxide, PQ,=
Si-0-aliphatic Si0-Si
1150, 1050 S R, P0;
Table 9-60
IR REPORT
SAMPLE: ICIF particulates <lu, conc. extract silicomanganese
Wav(cu::?bor Inteasity Assignment Comments
3600 - 3100 QH or NH _
3000 - 2800 CH, aliphatit N .
1300 - 900 PO, , si-0-si, si-o-alkyl sulfate

|

(very strong and broad)
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Table 9-61

IR REPORT
SAMPLE: IPW, conc. extract, probe wash, silicomanganese
“"1;::;"’ Inteasity Assigoment . Comments
3600 - 3100 m OH or NH
3600 - 2400 W OH, acidic
3100 - 3000 w CH, Aromatic, olefinic
3000 - 2800 s CH, Aliphatic
1780 W Lactone, carbonate
1780, 1170 W Chloroformate
1730 S Ester, ketone, imide, Lactam
1280, 1230, s Esters
1170, 1120
1200 S p=0, P=N, sulfite, sulfonic acid F-aryl
1070, 1050, s Si-0-aliphatic ,
1020 Alcohols, sulfoxide, PO, |
1170,1050,850 s Acid sulfate
880 s c=c, Aromatic substitution E
Table 9-62
IR REPORT
SAMPLE: I1X, conc. extract, XAD-2, Silicomanganese -
wﬂ(;:':;m Intensity Assignment Comments !:
3100 - 3000 CH, aromatic, olefinic
3000 - 2800 CH, aliphatic B
1950 - 1600 Numerous weak absorptions ]
| esters, ketones, Acids, Amides or overtones AJ
1600 - 800 m Numerous sharp peaks, aromatic HC |
780, 730 s Aromatic substitutions :::]
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Table 9-63

IR REPORT
SAMPLE: ISC, conc. extract, sorbent condensate, silicomanganese
Wave Number Intensi Assi at c '
(unJ) sity ssignme _ Comments
3100 - 3000 CH, aromatic or olefinic
3000 - 2800 n CH, aliphatic
2000 - 1600 W Numerous peaks, C=0, C=N overtones
1600 - 1000 s, m Numerqus sharp bands aromatic vibrations
1000 - 700 s Numerous sharp bands aromatic substitutions
| Positive identiification of anthracene, phenanthrene flugrene. henzopyrene
Table 9-64
IR REPORT
SAMPLE: II PW, orobe wash, ferromanganese
Wave N?‘mb" 1nteasity Assignment Comments
{em™)
3600 - 3100 W OH or NH _
3100 - 3000 S CH, aromatic or olefinic
3000 - 2800 S CH, aliphatic
1730, 1700 m Ketones, esters
1660, 1600 s Ketones, C-N
1450 S Multipeaks
1400 - 1200 S Esters, ethers
900 - 700 S Aromatic rings
(The spectrum resembles that of II CIF)
|
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Table 9-65
IR REPORT

sampve:  LICIF-3, particulates <lu, ferromanganese

w"'(' "f',“;"“ Intansity Assignment Comments
cm
3100-3000 W CH, aromatic
3000-2800 W CH, aliphatic
870, 830, 800 W Aromatic subst.
750 s Aromatic subst.
l
|
Table 9-66
IR REPORT
sampre: _LICIF-4, particulates <lu, Ferromanganese
Wave Number . i .
‘mJ) Intensity ‘ Assignment Camments
3100-3000 W iCH, aromatic
3000-2300 W IcH, aliphatic
1450, 1375 W CH, aliphatic
870, 820, 750 m

|{Aromatic subst.

f
|
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Table 9-67
IR REPORT

oLE: IIPW-3, LC3, probe wash, ferromanganese

——VImNumhur . .
( 1 Intensity Assignment Commants
em’’)
@0-3000 ] CH, aromatic, olefinic
1930 W >C=C=CH, allene
000-2800 W CH, aliphatic
1600-1000 | m | Numerous sharp bands, aromatic ring
00-700 s | MuTtiple bands, aromatic substitution, fused rings

Table 9-68
IR REPORT

aupre: 1IPW-4, LC4, probe wash, Ferromanganese

© Wave N:mhu Intessity Assignment ' Camments
{em™’) .

13500-3200 W | NH or OH

13100-3000 m CH, aromatic, olefinic
3000-2800 W CH, aliphatic

11600 m | c=C, aromatic ring
1500~ 1000 m-w {Mu]tip‘le bands, aromatic ring
- {900-700 s | Aromatic substitution

|

|

i
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Table 9-69

IR REPORT
SAMPLE: II PW-5, LC5, probe wash, ferromanganese
w"‘;:}?"" Intessity Assignmaat Comments
3500 - 3200 m OH, NH
3100 - 3000 m CH, aromatic, olefinic
3000 - 2800 S CH, aliphatic
2210 W C=N, nitrile
1730 m C=0, ester
1700 s C=0, ketone, acid, carbamate, imide, cyclic
imide
1650 w C=C
1600, 1580 m Aromatic substitution
1450, 1350 m Amines
1520, 1350 m Nitro aromatic
1280, 1120 W Aromatic ester
820, 750 S Aromatic substitution

1

9-56



Table 9-70

IR REPORT
SAMPLE: CL-1, coal
| Wav(c c:ﬁr;lber Intensity Assignment Camments
3000-2800 m CH, aliphatic
1450, 1370 w CH, aliphatic
§
!
| |
' [
|
Table 9-71
IR REPORT
SAMPLE: CL-2, coal
w“(::f’;;'b" Intensity t Assignment Comments
3000-2800 i |CH, aliphatic

1450, 1370

!CH, aliphatic

|

|
|
l
|
l
|
]
l
!
l
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Table 9-72

IR REPORT.
sampre: LC3, coal .
Wave Nf'l'"b" Intensity Assignment Comments
{em™) 7
3100-3000 m CH, aromatic, olefinic
3000-2800 3 CH, aliphatic
1600 m Aromatic ring
1450 s A]iphatic Qﬂg, Cﬂg_
1370 m Aliphatic CHZ’ CH3
1300, 1230, W Broad weak bands _
1250, 1020, 950 |
870, 800, 740 | s Aromatic substitution
S
!
l i
! | |
Table 9-73
IR REPORT
sampLe: _ CL4, coal
| w"’('c:f‘,‘;""’ ; Intensity ,; Assignment Camments ’
3450 1 W |OH or NH broad
| 3100-3000 l m |CH, aromatic, olefinic f
| 3000-2800 | s |CH, aliphatic
11700 W {Acid, ketone, lactam, imide ?
71600, 1450 m |Aromatic ring
 1400-1300 | W |C-N, amines |
11020 | W | Alcohol |
'800, 750 m | Aromatic substitution, pyridine

i
i
1
!
[
s
!
1
1
i
i
H

i
i
i
1
§
|
i
i

1
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1aplie v-/4

IR REPORT
JPLE: CL-5, coal
’Wmﬂumim . .
(mq) Intensity Assignmant Comments
ﬁO-SlOO W OH, NH, broad
3050 W CH, aromatic
3000-2800 s | CH , aliphatic
1600, 1700 m !Acid, ketone, aromatic
50, 1370 m [ CH,, CH, aromatic
870, 800 w { Aromatic, pyridine
1750 m | Aromatic, pyridine
B |
|
\ l
| }
| 1
Table 9-75
IR REPORT
AMPLE: CL-6, coal
Wave N:mher | Intensity | Assignment | Comments
(emh) | )
3600-3100 | m |OH or NH, broad
3100-3000 | W ICH, aromatic
3000-2800 | s ICH, aliphatic
2720 | w {Aldehyde
1700 i s \Ketone, acid
1780 % W |A1dehyde
1660, 1610, 810! s Nitrite
1660, 1280, 870i s INitrate :
1020 | s \Alcohol |
750 m ‘Aromatic substitution, C-CL

i
!
i
1
|
|
j
i
t
i

|
;

i
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Table 9-76

IR REPORT
SAMPLE: Coke LC-1
: Wave Nﬂmber Intensity Assignment Comments
| 2920, 2850 , m é CHZ’ CH3 aliphatic
' 1450, 1370 | m | CHy, CH, aliphatic
i i |
i ! ;
! 5 :
| |
|
! | |
! ! |
| { {
| | i
! i
Table 9-77
IR REPORT
SAMPLE: Coke LC-2
i Wave Number . : . l
, (cm"') Intensity : Assignment Comments 3
? |
2920, 2850 ! m {CHy, CHy aliphatic t
1450, 1370 m CHZ, CH3 aliphatic ‘
|
|
k |
|
{
i
|
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Table 9-78

IR REPORT
AMPLE: Coke LC-3
Wave Number . ,
(cm") Intensity Assignment Commants
2920, 2850 m CHZ, CHy aliphatic
1450, 1380 w CHZ’ CH3 aliphatic
?
Table 9-79 .
IR REPORT
. Coke LC-4
'SAMPLE:
Wave N:mh" Inteasity Assignment Commeats
{em™)
2920 | W lCHZ’ CHq aliphatic
1450, 1380 W CHZ’ CH3 aliphatic
1100, 1020 W Alcohol, ether, broad
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Table 9-80

- IR REPORT
sampre. coke LC-5 _
lmminbu {atensit Assignment Comments
{em™)
2920 W CHZL cng iphatic
Table 9-81
IR REPORT
Wav(u ":Tw intansity Assignment Comments
om . .
3400 w ! OH, NH, broad
2920, 2850 s CH,, CH, aliphatic
1700 m Acid, ketone
1600 W Diketone, HZO
1460, 1370 w CHZ. CH3 aliphatic
1060 W Alcohol broad

POUHITY GUIGIN [PV UGN WS (N GG SRS

9-62




Table 9-82
IR REPORT

SAMPLE: IsC-7, LC7, sorb. cond. venturi scrubber

Wave Number . ' .
(cm") Intensity Assignment : . Comments
3700 - 3000 S OH or MH
3000 - 2800 S CH, aliphatic
3060 w CH, aromatic
1720, 1700 S C=Q, ester. acid, ketone
1670, 1630 S Amide, ketone
1580, 1550 S Nitrites
1590, 1300 s Nitramine N-NO,
1400 - 1250 S Amine, numerous peaks
1150 - 1000 S Alcohol, numerous peaks
550 - 700 W aromatic subst.
Table 9-83
IR REPORT
SAMPLE: II C310, conc. extract, particulates >3u, ferromanganese
w“(::f'{;‘h“ Intansity Assignment Comments
3600 - 3100 OH or NH

3100 - 3000 CH, aromatic or olefinic

3000 - 2800 CH, aliphatic (stronger than arom. CH)

1660, 1600 Ketones, C-N

1400 - S00 Numerous bands

W
s
s

1700 s Acid, ketones
s
m
s

900 - 700 Aromatic rings

The spectrum resembles that of! IT CIF except the relatively stronger

aliphatic CH déaks
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SAMPLE: II C1F, conc. extract, particulates <lu, Ferromanganese

Table 9-84
IR REPORT

Wave Nember Intessity Assignment Comments
{em™) .

3600 - 2500 W’ OH acidic, or NH
3100 - 3000 s CH, aromatic or olefinic
3000 - 2800 m CH, aliphatic (weaker than arom. CH)

1700 m Acid, ketones
1660, 1600 m Ketones, C-N
1400 ~ 900 w Numerous bands
S00 - 700 . s Aromatic. rings

Table 9-85
IR REPORT
SAMPLE: Il X, conc. extract, XAD-2, ferromanganese
Weve n_-;-w Intensity Assignment Comments

{em™)

3420 w NH
3100 - 3000 S CH, aromatic
3000 - 2800 W CH, aliphatic

1710 W Ketones
1600 - 900 m, w Numerous sharp bands
300 - 700 s Numerous sharp peaks, aromatic rings
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Table 9-86

IR REPORT
SAMPLE: IT SC, conc. extract, sorbent condensate, ferromanganese
w"(::f';;'b" Intansity Assignment _ Comments

3600 - 3100 m OH, NH
3100 - 3000 W CH, aromatic
3000 - 2800 S CH, aliphatic

1710 m Ketones
1660, 1600 m Ketones, C-N, nitrite
1450, 1375 m CH, + CH,
1400 - 1000 W Multibands
900 - 700 m '

Aromatic rings

— X

The spectrum f

resembles that of

11 CIF except the much stronger aliphatic

CH bands
Table 9-87
IR REPORT
SAMPLE: CL-7 coal
Wave Number . ,
(em") atensity Assignmaent Comments
3400 m OH, NH
3000 - 2800 s CH, aliphatic
1700 m Acid -
1650 m Amide, nitrate .
1080, 1020 w Alcohol, Si-o
740 w Aromatic subst.
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Table 9-88

IR REPORT
SAMPLE: Coke LC-7
";::T" Intensity Assigoment
3400 5 OH, NH (broad)
2920, 2850 W CH,, CH, aliphatic
1150 w Alcohol
1100 w Alcohol, (broad)
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The following samples showed no detectable IR bands:

IX-2, LC2, XAD-2 extract, venturi scrubber
IX-4, LC4, XAD-2 extract, venturi scrubber
IX-5, LC5, XAD-2 extract, venturi scrubber
IX-7, LC7, XAD-2, extract, venturi scrubber
ISC-5, LC5, sorbent cond., venturi scrubber
IT X-7, LC7, XAD extract, ferromanganese

IT C1F-2, particulates <lu, ferromanganese

IT C1F-7, particulates <lu, ferromanganese
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The following reconstructed gas chromatograms were printed in the document:

IC310
ICIF

ISC
IIC1F
TIPW

I1SC

9-68



LRMS REPORT

Table 9-89

SAMPLE: IX-1, XAD-2 extract, silicomanganese

Major Categories
Intensity Category MW Range
100 Aromatic hydrocarbons 78-128
(Could be contaminants) -
St_.lb-Caugoriu. Specific Compounds
Intensity Category mfe Compasition
10 Benzene 78 CeHs
10 Toluene 92 CzHa
10 Xylene 106 CsHio
10 Trimethyl/methv] _ethyl benzene 120 CoHiz
10 Naphthalene ‘ ‘ 128 CiaHa:
Other
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‘Table 9-90

LRMS REPORT
SAMPLE: IX-2, XAD-2 extract, silicomanganese .
Major Caregorias
Intensity Category MW Rangse
100 Aromatic hydrocarbons 92-196
10 Fused aromatics <216 7 178-202-
1 Heterocyclic sulfur compounds 184
Sfb(humuﬁauSpmﬁﬁcChmpoumﬁ
intensity Category m/e Composition
100 Naphthalene 128 CioHs
10 Toluene 92 CzHa
10 Xylene 106 CsHio
10 Indene 116 CgHg
10 Methyl naphthalene 142 C::Hio
10 Biphenylene/acenaphthalenes 152 Cy2Hg
10 Anthracene/phenanthrene | 178 C:uHig
1 Alkyl naphthalenes 155-1ﬂ0 C,-Hi. = C,.H,.
1 Alkyl biphenyls/acenaphthalenes 168-196  C..H., - C..H..
1 Dibenzothiophene ' 184 Ci2H4s<S
1 Methyl anthracene/phenanthrene 192 C.-H.,
1 Pyrene, etc. 202 CigHin
Other
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sAmMPLE:  [X-3, XAD-2 extract, silicomanganese

Major Categaries
Intensity Category | MW Range
100 Aromatic hydrocarbons ' - ' 116-196
100 Fused aromatics <216 166-202
10 Heterocyclic S compds. ‘ . 184

Sub-Categories, Spacific Compounds

Intensity Category mfe Compasition

100 Naphthalene 128 CioHa

100 Biphenylene/acenaphthylene 152 C,.H.

100 Fluorene 166 Ci3Hio

100 Anthracene 178 CiuHig

10 i Indene - ' 1116 CoHs
10 Alkyl naphthalenes 1142-156 _ CiiHio - CizHiz
10 ’ Biphenyl/acenaphthalene 154 C,H,, =
10 Alkyl biphenyls/acenaphthalene 158'_1% CiaHio = CaisHig
10 Dibenzothiophene A 184 C,,H.S
10 Methyl anthracene/phenanthrene [ 192 C,.H, .
10 Pyrene, etc. ‘ 202 CycH,p

Cther
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LRMS REPORT

Table 9-92

SAMPLE: IX-6, XAD-2 extract, silicomanganese

Major Categories
Intensity , Category MW Range
10 Carboxylic acid 122-284
10 Esters 136
10 Ketones 180
10 Heterocyclic S compds 184
qu{humoﬁcuSpuiﬁcCampoom& ’
Intensity Category m/s Composition
10 Benzoic acid 122 CsHs0,
10 Methyl benzoate 136 C,H.0.
10 Perinaphthindenone 180. C,.H.0
10 Dibenzothiophene 184 C,.H.S
10 Palmitic acid 256 C.:H..0,
10 Stearic acid 284 C..H..0.
QCther
1 unidentified peaks at 140, 168, 200, 208
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LAMS REPORT Table 9-93

sAMPLE:  [X-7, XAD-2 extract, silicomanganese

Major Categories
Intansity Category MW Range
1 Heterocyclic N compds - 129-253
1 Ketones 230 -
1 Ethers ' . 122
1 Alcohols : 122
1 Esters |

Stjlb-Cattgoriu, Spacific Compounds

intensity " Citegory .. ~ m/e Ccmpmitf&n'w
1 Methyl benzyl alcohol 122 |  CgH160
1 Benzyl methyl ether 122 CaHio0
1 Acridine 179 Ci13HgN
1 4-ring heterocvclic N 203 CisHaN
1 Naphthaquinoline ' -] 229 CizH1IN
1 5-ring heterocyclic N 253 - CisHuiN
1 Benzocarbazole L 217 C.eHsN
1 Benzanthrone 230 Ci7H10Q
1 Phthalate -

Other
10 unidentified ions at "/e 44, 60, 61
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Table 9-94

LRMS REPORT
SAMPLE: Monsanto ferroalloy I-SC-1 _
Major Caregories

Intansity Categary MW Range |

100 Sulfur 256

1 Aliphatics 120-440

stxh-Caugorin, Spacific Compounds

{ntansicy Category m/a Compaosition

100 Sulfur (Ss) 256 Ss

Other
1 aliphatics with 120 <ﬁ/e <440
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T -
LRMS REPORT able 9-95

SAMPLE: Monsanto ferroalloy I-SC-3

Major Categories
intensity Catagory MW Range
100 Fused alternate/nonalternate hydrocarbons <216
1 Fused alternate/nonalternate hydrocarbons >216 -
Sﬂk&humoﬁuuSpmiﬁcCampoumb
Intensity Category m/e. Compusition " -
100 - Anthracene/phenanthrene 178 C,.H,,
10 Fluorene 166 CisHig
10 Pyrene/fluoranthene | 202 CisH1o
1 Benzofluorene, etc, 216 | - Cy.Hy,
‘ 218 C,-Hp
Chrysene, etc. : 228 CigHiz
Other
<1 '2 Benzopyrenes, etc. at rJ"/e 252
i .
i
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- Table 9-96
LRMS REPORT

sampLE: [SC-6, Sorbent condensate, silicomanganese

Intansity Category MW Rangoj
100 Ketones 180-208
10 Esters . , 390

Sub-Categories, Specific Compounds

Intensity Category m/e Composiﬁon_ ‘}
100 Fluorenone/perinaphth 180 C12Hs0
10 Methyl-fluorenine, etc 194 CisHio0
10 Anthraquinone, etc. 208 C, H.0,
10 Dioctylphthalate 390 C, H1450,
Qther
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LAMS REPORT Table 9-97

SAMPLE: IIX-1, XAD-2 extract, ferromahganese

Major Categories

Intansity Catagory MW Range

100 Aliphatic hydrocarbons 220-480
qu-Caugoria, Specific Campounds

intensity Category mfe Compasition
Qther




LAMS REPORT

Table 9-98

SAMPLE: IIX-2, XAD-2 extract, ferromanganese

Major Categorias
Intansity Catagory MW Rangs
10 Alkylated polycyclics or aromatics 200-380
10 Fused aromatics <216 202

8@>Cnmmwha$buﬁﬁcCampoumh
intensity Category m/e Compesition
10 Pyrene 202 CioHio

Other
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Table 9-99
LRMS REPORT

sampLe: 1I1X-3, XAD-2 extract, ferromanganese

_ Major Categories

Intensity Catagory MW Range

100 Fused aromatics <216 152-210

100 Fused aromatics >216 ‘ 216-350
10 ~ Heterocyclic S compds. ' 184

Sub-Categories, Spacific Compounds

intensity Category m/ie Composition
100 Anthracene/phenanthrene 178 CiuHig
100 Pyrene/fluoranthene 202 CieHlD
100 ' Chrysene, benzanthracenes 228 1. CigHio
100 Benzopyrene, peiylene 1252 C2oHi2
10 ' Aceanthralene ' B - 152 CyoHa
10 Fluorene 166 —CiaHia
10 Methyl acenaphthalene 168 CyaH,»
10 Dibenzthiophene 184 C12HsS
10 Methyl anthracene _ . 192 CisHiz
10 Benzofluorenes 216 glzyre

10 Benzonaphthalene b;g Ci7zH1s

Other
10 PAH at "/e 230-302
1 PAH at M/e 190-350
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LRMS REPORT
SAMPLE:

Table 9-100

1IX-4, XAD-2 extract, ferromanganese

Major Categories
Intansity Category MW Rangs
100 Heterocyclic N compds 167-267
100 Fused aromatics >216 228-302
10 Fused aromatics <216 178-202
qu-Caugoria, Spedific Compounds
intensity Category m/s Compositioq
100 Carbazole 167 f C,3HgN
100 Benzocarbazole 1217 CigHy N
. 100 Benzopyrenes 252 CaoHi2
10 Anthracene/phenanthrene 178 CiuHio
10 Methyl carbazole 181 CiuHi,N
10 Dimethyl carbazole 195 C,c<H:aN
10 Pyrene 202 | CqeHyy
10 Benzoanthracenes, chrysene 228 ' CisHi2
10 Methyl benzo carbazole 231 CizH13N
10 ‘ Dibenzo carbazole f267 ConH; 5N
10 Benzoperylene ‘276 CooHyn
10 Methyl cholanthrene ’268 ] C21H:s
10 Dibenzo chrysenes 3302 ‘ C,.H,,
i l :
I
%
!
|
Other
10 PAH at /e 191, 241, 243, 245, 257, 258, 326
1 PAH at "/e 200 to over 400
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Table 9-101
LRMS REPORT

SAMPLE: I1X-5, XAD-2 extract, Ferromanganese

Major Categories

Intensity ’ Category MW Range v
100 Heterocyclic N compds ‘ 687-253
100 Ketones . 230-280

Sflb-Categoriu, Specific Compounds

Intensity Category . m/e Conmpasition
100 Carbazole 167 CizHeN__
100 Benzanthrone | 230 Ci7H100

10 Naphthoisocyamid 153 | CiiHsN

10 Methyl carbazole - 1181 CrafiiN = -
10 4-Ring heterocyclic N 203 CygHaN
10 . Benzo carbazole 217 CigH1aN

10 4-ring N 227 C17HaN

10 . S-ring N 253 CisHiN

10 Dibenzofluorenone : 4 280 | C21H120

Other
10 : PAH at "/e 254
1 Heterocyclic N, "/e 179-379
Oxygen-compds m/e 180-380
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LRMS REPORT

Tabie 9-102

SAMPLE: _ 1IX-6., XAD-2 extract, ferromanganese

Major Categories .
Intensity Category MW Range
100 Heterocvclic N compds  179-303
___100 Ketones 180-304
10 Carboxylic acids 22
Sub-Categories, Spacific Compounds
‘ Intensity Category m/e Compasition
100 Acridine 179 C.aHgN
100 Fluorenone 180 C.2He0Q
100 4-Ring heterocyclic N 203 C. cH.aN
100 4-Ring heterocyclic 0 1204 CycHa0
100 Anthragquinoline 229 C.-H: N
100 Benzanthrone 230 ' C.=H4..0
10 Benzoic acid 122 C-H:0-
10 Methyl acridine 193 | CyuHyyN
10 Methy] fluorenone 194 | copig
10 Dimethyl acridine 207 | CoHioN
10 Anthraguinone 208 C:uHg0-
10 Benzocarbazole 217 ‘ C,.H..N
10 Methyl anthraquinoline 203 | "C,.H,.N
10 5-ring N 255_ | c H_N
10 6-ring N 303 ,
10 Dibenz acridine 279 l C-.H..N
i
t
Other
10 PAH at ™/e 219, 244, 254, 258, 280, 304
1 PAH at "/e 265-380
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LRMS REPORT

Table 9-103

SAMPLE: __IIX-7, XAD-2 extract, ferromancanese

Major Categories

Intensity Category MW Range
10 Heterocyclic N compds 129.303
10 _Ketones 230-280
1 Esters 136
Sgb-Categories, Speacific Compaunds
{ntensity Category m/e Composition
10 Acridine 179 LiaHo
10 4-Ringﬂ ‘ 203 Lo sHaN
10 Benzocarbazole 217 CigHi:N
10 Anthraquingline 229 CizHy N
10 gghzanthrone » 230 CizH100
10 5-Ring heterocyclic N 253 Ci19H1IN
10 6-Ring heterocylic N 279 CasHyisN
10 Dibenzofluyorenone 280 CorH120
1 Quinoline v 129 CaH2N
1 Alkyl quinolines 43-171 CioHoN « C;5H;aN
1 Methyl benzoate 136 CeHsQ2
1 Methyl acridine 1193 Ci1uHIIN
Other
1 PAH at M/e 200-329
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Table 9-104

LRMS REPORT ,
SAMPLE:___ Monsanto ferrnallqy