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ABSTRACT

Several authors have reported that the harmful effects of ammonia
are primarily related to the pH and temperature of the water because only
the un-ionized ammonia is toxic. The un-ionized fraction increases with
rising pH values and with rising temperature.

Other factors such as dissolved oxygen, alkalinity, free carbon
dioxide, sodium ions, total dissolved solids, prior exposure to ammonia,
physical stress, general physiological status, and the presence of other
additive toxins or other mitigating parameters will have a great effect on
the overall toxicity of ammonia to aquatic organisms. .

The actual reported toxic concentrations of ammonia vary from
0.16 mg/1 to 16.5 mg/1 NHa-N.  This apparent variability often resulted
from the investigator's failure to report pH and temperature values as
well as other factors which may have biased their results. It
appears that the highest concentration of un-ionized ammonia which

apparently will not cause any adverse effects is 0.02 mg/1 NH3-N.
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INTRODUCTION

This document summarizes some of the present knowledge on the effect of
anmonia on fish and establishes the maximum permissible concentration limit
which shall be applicable to those waters classified for fisheries use.

Ammonia is present in most waters at varying concentrations. It
appears that several of the reported high concentrations are due primarily
to municipal sewage effluents and, to a lesser degree, certain industrial
discharges. Some agricultural discharges, such as feedlot runoffs, may also
contain high concentrations of ammonia. In some areas, especially in winter,
fish rearing facilities may contribute to the total load.

Some investigators, as early as 1913, observed that the toxic effect
of ammonia could be related to the pH of a solution. It was not until
1947 that Wuhrmann, et al. (1947) demonstrated that it was the un-ionized
ammonia that was the toxic agent and that the ionized ammonia had very
little or no toxic effect. Table I summarizes some of the un-ionized
ammonia toxicity data reported in the literature.

The terms ammonia, ammonium, ionized and un-ionized ammonia have
been a point of confusion within the literature. Lloyd and Herbert
(1960) indicated that for purposes of clarity and uniformity, the terms
"jonized ammonia" (NH}) and "un-ionized ammonia” (NH3) should be adopted to
describe the two forms of ammonia and that "ammonia" would include both
forms (NHZ+ NH3). These terms will be used in this document. Reported
toxic va]ueé for ammonia either as ionized or un-ionized, are normally
expressed as either mg/1 NHy or mg/1 NH3-N. To be consistent with the
current method of reporting ammonia, concentrations of un-ionized and

ionized ammonia as well as ammonia will be expressed as mg/1 NH3-N.



Table I.

Summary of Toxicity Data

Organism

Trout spawn

Brown trout fry

Rainbow
Rainbow
Rainbow
Rainbow
Rainbow
Rainbow
Rainbow
Rainbow
Rainbow
Rainbow

Rainbow

Atlantic salmon smolt

Roach
Rudd
Bream

Perch

trout
trout
trout
trout
trout
trout
trout
trout
trout
trout

trout

Common carp

Common carp

Gold fish

Brook trout

Toxicity mg/1 as N
Un-ionized Ammonia

0.25-0.33 LC50
0.33 10 hr. LC60
0.4 LCrq

oaad

.5 LCgp

.4 24 hr. LCg

.5 LCgg

.4-0,58 24 hr. LCgq
-39 24 hr. LCg

0

0

0

0

0.16 24 hr. LCg,
0.18 48 hr. LCyg
0.09 48 hr. LCg

0.55 44 hr. LCg

6 weeks exposure to
0.005 caused gill
hyperplasia

0.23 24 hr. LCg
0.35 96 hr. LCgq
0.36 96 hr. LCg

0.4 96 hr. LC gg
0.29 96 hr. LCgq
0.74-1.1 10-day LCqy
0.09 35-day LCg
1.6-2.0 LCygp

2.5 24 hr, LC]OO

Source

Wuhrmann and Woker (1948)
Penaz (1965)

Lloyd and Herbert (1960)
Merkens and Downing (1957)
Ball (1967)

Herbert and Shurben (1963)
Herbert and Shurben (1965)
Lloyd and Orr (1969)
Liebmann (1960)

Ball (1967)

Ball (1967)

Ball (1967)

Burrows (1964)

Herbert and Shurben (1965)
Ball (1968)

Ball (1968)

Ball (1968)

Ball (1968)

Ball (1968)

Flis (1968)

McKee & Wolf (1963)

McKee & Wolf (1963)



Table I. Summary of Toxicity Data

Organism

Carp, Shiner
Suckers, Trout

Creek chub

Suckers, Shiner, Carp
Bluegill, Sunfish
Fathead minnows
Bluegill, Sunfish
Sucker, Shiner, Carp
Small fish

Creek chub

Perch

Mosquitofish

Toxicity mg/1 as N
Un-ionized Ammonia

4.0 LCyqo

4.0 LCi00

4.0 24 hr. LC , 15-21C
5.2 24 hr LCi00

6.0 48 hr. LCsq

7.0 48 hr, LCsq

7.4 48 hr, LCgq

8.0

15 min. LCy00
12.0 24 hr. LCyqq
12.0 24 hr. LCypq
12.0 LCqyqp

14.8 96 hr. LCg

Source

McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)
McKee & Wolf (1963)

From a review of the literature regarding the toxicity of ammonia to

aquatic biota, the European Inland Fisheries Advisory Commission (1970)

concluded that it was unlikely that concentrations lower than those

adversely affecting fish would be toxic to other organisms. Therefore,

it appears that fish will be the critical organisms when establishing

an in-stream limitation and although it may appear that different species

of fish exhibit dissimilar susceptibilities to un-ionized ammonia, such is

not the case. Trout and carp are equally susceptible to un-ionized

ammonia given time to react; although time-based responses are different,

the ultimate response to a given concentration of un-ionized ammonia is the

same (Ball, 1967).



Personal communications from Drs. Donald I. Mount and William A. Brungs,

National Water Quality Laboratory, Duluth, indicate that the, as yet
unpublished, U. S. Environmental Protection Agency's "Criteria for Water
Quality" recommends that, for freshwater aquatic 1ife, un-ionized ammonia
not exceed 0.025 mg/1 as NH, (0.02 mg/1 NH3-N). The European Inland
Fisheries Advisory Commission (EIFAC) has recommended the same concentra-
tion for their inland fisheries. These recommendations have been supported

by the National Water Quality Laboratory, Duluth.

CRITICAL VARIABLES AFFECTING AMMONIA TOXICITY

pH Values

Several investigators have reported values for toxic concentrations of
ammonia which appear to be at variance. Wuhrmann and Woker (1948)
demonstrated that it was the un-ionized ammonia molecule that was the
toxic agent and that as the>pH of the solution increased, the fraction
of un-ionized ammonia increased correspondingly. Later studies by
Downing and Merkens (1955) confirmed that the toxicity of ammonia could
be directly related to the concentration of un-ionized ammonia present
and that the apparent discrepancies which had appeared in some earlier
reports were not at variance, but could be compatible when adjusted to
concentrations of un-ionized ammonia. In more recent work, Tabata (1962)
found that the ionized ammonia fraction could be toxic. He concluded,
however, that it was only one-fiftieth as toxic as the un-ionized fraction.
Tabata's conclusion is at variance with that of Downing and Merkens who

indicated that only the un-ionized fraction was toxic.




Temperature

Generally, the toxicity of ammonia decreases with lower temperatures,
due mainly to decreasing fractions of un-ionized ammonia present. However,
in addition to its affect on the dissociation of ammonia, temperature
extrenes also have a demonstrated affect on the performance, survival and
toxicant susceptibility of fish. This effect was borne out by studies
done by Woker (1949). He demonstrated that, although the survival time

of chub (Squalius cephalus) at constant levels of un-ionized ammonia

decreased with rising temperatures, the LCgg remained constant.
Burrows (1964), in his observations of the toxicity of ammonia to
hatchery reared salmonids, demonstrated that the mitigating affects of
lTower temperatures may hold true only to about 10 C. Burrows reported that
un-ionized ammonia was more toxic to chinook salmon below 10 C. Work done
by Brown (1969) suggests that at 3 C, the LCgg of un-ionized ammonia for rain-
bow trout is about half that found at 10 C. It appears, therefore, that the
affect which temperature has on the dissociation of ammonia could
be negated by the stress induced by lower critical temperatures. The
EIFAC (1970) has indicated that for temperatures below 5 C, the maximum
permissible concentration of un-ionized ammonia may be less than 0.02
mg/1 NH3-N.

Figure 1 demonstrates the affect which temperature and pH have on
the dissociation of ammonia. For practical purposes, the method for
calculating the percentages of un-ionized ammonia as suggested by the
European Inland Fisheries Advisory Commission (1970) will be used as

shown in Table II,



Percentage of Un-ionized Ammonia in Ammonia-Water Solutions

Figure 1.
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Table II. Method for calculating the percentages of un- 1on1zed ammonia
present in ammonia-water solutions.

In ammonia-water solutions, un-ionized ammonia exists in equilibrium

with the anmonium ion and hydroxide ion. Butler (1964) shows the equation
expressing this equilibrium as:

NH3(q) *+ nHa0(1) T NH3'nHp0(zq) —— NHE + OH= + (n-1) Hp0(1)

+ -
Derivation formula: (NHg) (OH) . Kb

(NH3-Ho0)
Temperature °C Efﬂiil EEPLEL EEE&EL
0 14,944 4,862 10,082
5 14,734 4,830 9.904
10 14,535 4,804 9.731
15 14.346 4,782 9,564
20 14.167 4,767 9.400
25 13.997 4,751 9.246
30 13.833 4.740 9.093
35 13.680 4,733 8.947

(a) pky values from the Handbook of Chemistry and Physics 50th edition,
g9 page D-120. The Chemical Rubber Company.

(b) R.G. Bates and G.D. Pinching, J. Am. Chem. Soc., 1950, 72:1393.

(c) Bates and Pinching (1949) critically evaluated the constants
for the dissociation of the ammonium ion at five-degree intervals
from 0 to 50 C. In determining the constants at intermediate
temperatures, the temperature dependence of the pK values must
be established. In a recent excellent analysis of the literature
data on the ammonia-water equilibrium system, Thurston, Russo,
and Emerson (1974) devised such a calculated coefficient
utilizing computer techniques which statistically represent
a completely adequate fit to the Bates and Pinching data.
Thurston, Russo and Emerson have suggested the following equa-
tion to calculate pKy at all temperatures, in ammonia-water
solutions of zero salinity:

pKa = 0.09018 + 2729.92/T
Where T = OC + 273.2
This equation has been used in this document.
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(1) (WH3) (OH-)

= , i di : t' :
(N5 - H,0) Kb, where Kb is the dissociation constant for ammonia
(2) (NH}) Kb
(NHq * H0) (0H7)
+ - Kb
(3)  (NHZ) = —g=y (NH3 « Hy0)
(4)  (NHZ) + (NHg - H,0) = ammonia

(5) Substituting the value for (NHZ) from equation (3) into equation (4),

Kb (NH3 . H20) + (NH3- H20) = ammonia

(OH~)

(6) By factoring out (NH3 * H,0)

2
NHy H20 Q1 +1%#%)= ammonia

(7) NH3 . H20 x 100 = 100 = Percent un-ionized ammonia
ammonia 1+ Kb
(OH™)
(a) Kw = KaKb
(b) Kp = Ky
Ka
(c) Ky = Ky = (OH") (HY) = (H*) = antilog (pKg
(OH™) Ka(OH=) Ky (OH-) Ka
(8) Percent un-ionized ammonia = 100

T + antilog (pKz - pH)

~ pH)

e R e R e e e



Given a maximum permissible in-stream concentration of un-ionized

ammonia of 0.02 mg/1 NHS-N,

(9) Then, 0.02 mg/1 NH3-N x 100 - ammonia - N

percent un-ionized ammonia

Total Dissolved Solids - Salinity

Herbert and Shurben (1965) reported that, under experimentally con-
trolled conditions of constant pH, the LCgp's of ammonia to rain-

bow trout in solutions nearly isotonic with fish blood (.9%) were

approximately twice those observed in freshwater (.05%). Thurston, Russo
and Emerson (1974) indicate that an increase in solution ionic strength
results in a concomitant decrease in the un-ionized ammonia fraction of
ammonia. This, in part, could rationalize that data reported by Herbert
and Shurben. However, further work is needed to clarify the observed

mitigating affects of total dissolved solids.

Free Carbon Dioxide

Lloyd and Herbert (1960) showed that the toxicity of ammonia is
not entirely dependent on the pH value of‘the bulk of the solution, but
on that of the water at the gill surface. Lloyd (1961) indicated that
this value can be readily calculated from the bicarbonate alkalinity,
temperature, and free carbon dioxide concentration in the water, and
the free carbon dioxide excreted by the gills of the fish. He estimated
the concentration of excreted carbon dioxide in the respired water

(as mg. carbon dioxide/liter) by using the formula,

D.O. X R-Q- X mO.I. Wt. C02 X P
mol. wt. 0o 100
where D.0. is the dissolved oxygen concentration of the water in




mg/1, R.Q. the respiratory quotient of the fish (assumed to be 0.8),

and P the percentage removal of oxygen from the respired water. Lloyd
(1961) stated that "as the oxygen concentration of the water is reduced,
the concentration of excreted carbon dioxide at the gill surface is also
reduced and the pH value of the water at this surface rises, resulting

in an apparent increase in the toxicity of ammonia. This increase in
toxicity will become greater as the concentration of free carbon

dioxide in the bulk of the solution is reduced." However EIFAC

(1970) points out that under conditions where dissolved oxygen concentra-
tions are adequate, free carbon dioxide levels very low and pH

values high, the level of un-ionized ammonia which is toxic to fish

may be about five times greater than those indicated for polluted waters
where free carbon dioxide is high and pH lower. This manifest reduction in
toxicity is possibly due to an increased pressure gradient across the

respiratory membrane, which would facilitate the rapid excretion of

carbon dioxide.

Dissolved Oxygen

Several investigators have found that lower concentrations of
dissolved oxygen can greatly affect the toxicity of several toxins.
Downing and Merkens (1955) and Lloyd (1961) found this effect to be
quite evident with ammonia. Lloyd felt that a reduction in dissolved
oxygen concentration would be accompanied by an increased rate in
ventilation by fish. This could then increase the toxicity of
ammonia in two ways. First, the increased rate of ventilation would
effect a greater rate of exposure to the un-ionized ammonia molecule.

Secondly, increased respiration would effectively reduce the concentration of



carbon dioxide being excreted at the gill surface, thereby increasing
the pH at that surface. The effects of varying concentrations of

both dissolved oxygen and carbon dioxide are obviously related.

Bicarbonate Alkalinity

The most pronounced effect which bicarbonate alkalinity has on
the toxicity of ammonia is associated with the affect which it has on
the pH of the solution in conjunction with the concentration of free

carbon dioxide present. This effect has been demonstrated by Lloyd (1961).

Prior Exposure

Lloyd and Orr (1969) demonstrated that rainbow trout exposed to
sub-lethal concentrations of ammonia could then be exposed to lethal
concentratioﬁs with no apparent harm. This ability to acclimate was
retained for about one day but was lost after about three days. However,
no estimates of the maximum concentration in which a fish could survive

were given,
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TOXICITY OF AMMONIA IN THE PRESENCE OF OTHER POISONS

The European Inland Fisheries Advisory Commission's "Report on
Amnonia and Inland Fisheries" (1970) states that "several tests have
been made with rainbow trout on the toxicity of mixtures of ammonia with
other poisons. Experiments with solutions containing both ammonia and
cyanide showed that the combination was more toxic than either substance
alone (Wuhrmann and Woker, 1948). Herbert (1962) showed that the

threshold LC50 of a mixture of ammonia and phenol was obtained when the

sum of the individual concentrations, expressed as the proportion of

their separate threshold LCgy values, equalled unity. Further tests

with zinc and ammonia (Herbert and Shurben, 1964), and copper and

ammonia (Herbert and Van Dyke, 1964) gave similar results, in that the
toxicity of the individual poisons could be added together in this manner."
However, Brown, Jordan and Tiller (1969) showed that mixtures of zinc,
phenol, and ammonia, in which the proportion of the total toxicity
contributed by zinc was predominate, were significantly less toxic than

the expected values. It may be possible that this method of summing
toxicities is not valid for all concentrations of poisons.

Vamos and Tasnadi (1967) reported using copper sulfate to reduce the toxicity
of ammonia in carp ponds. It was suggested that, on a short exposure basis,
the copper-ammonia compounds formed were not toxic, a finding opposite to
that of Herbert and Van Dyke (1964) in laboratory experiments. It is possible,
then, that in situ bioassays will have to be conducted to arrive at a more
valid acceptable ammonia concentration for a particular situation, especially

when other additive toxins are present in relatively high concentrations.
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OTHER EFFECTS OF AMMONIA

Indirectly, ammonia can havg adverse impacts on fish. Ammonia,
either ionized or un-ionized can have a direct influence on the dissolved
oxygen concentrations of water. ‘

Under aerobic conditions, ammonia is readily oxidized to nitrite

by Nitrosomonas bacteria. Nitrite can be, in turn, oxidized to nitrates

by Nitrobacter. Sawyer and McCarty (1967) show the reactions,

2 NH3 + 3 0p Nitrosomonas, 2 NOp~ + 2 H* + 2 Hy0

and

2 N0~ + 02 Nitrobacter , 2 NO3™,

whereby 2 moles of ammonia will consume 4 moles of oxygen. Ammonia,
then, could theoretically have an ultimate oxygen demand of
4.57 mg 0p/mg NH3-N.

Nitrates, as such, may act to increase the net productivity of
aquatic systems. To a certain extent this may be quite beneficial to
the entire aquatic community. However, when nitrate levels become
excessive, and assuming that the other nutrient factors are present,

eutrophication and associated algal blooms can become a severe problem.
MECHANISM OF TOXIC ACTION

Fromm (1970) noted that rainbow trout excrete ninety-four percent

of their total nitrogen as ammonia, urea and protein nitrogen. Ammonia

is produced endogenously by fish primarily via the degradation of protein, more

specifically the deamination of various amino acids. Most authors
indicate that teleost fish, unlike mammals, synthesize urea via the
purine pathway. Prosser and Brown (1961) indicate that pyrimidine

nuclic acids are generally excreted as either ammonia or urea by teleosts.

13



0f those possible nitrogenous excretory products, ammonia is the
smallest and simplest. It is extremely soluble in water and is,
normally, easily excreted by fish across the 1ipid soluble cell
membranes of the gills. Except for the toxicity of ammonia, there are
advantages over urea as the chief product of nitrogen metabolism.
The conversion of protein nitrogen to ammonia requires substantially
less energy than urea production. Actually, some deamination reactions

lead to the production and capture of free energy (Figure 2).

‘ NADH ADP+Pi
L-Amino Acid\ /«-Ketoglutarate}/, NH3/ NADPH\ /

Transamination glutamate cytochrome
J/ ( dehydrogenase system
o-Keto Acid L-G'Iutamate/ \ NADY \ ATP
NADP .

Figure 2. Deamination of amino acids and production of ATP via coupled
transamination of glutamate dehydrogenase. (Forster and Goldstein, 1969)

Mammals normally synthesize urea via the ornithine urea cycle (Forster
and Goldstein, 1969). However, teleost fish lack two enzymes involved
in the first two steps of the ornithine cycle, carbamyl phosphate
synthetase and ornithine transcarbamylase. Forster and Goldstein (1969)
indicate that urea is probably synthesized from purines and, in some

instances, from amino acids by teleosts (Figure 3).

14
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Purine (adenine) Purine (guanine) Amino Acids

Adenase Guanase Transamination

Hypoxanthine - Xant%ine Aspgrtate
Xanthine Oxidase =——————= lUric Acid
Uricase
Allintoin
Allantoinase
Allantoic Acid
Allantoicase
Urea excreted ~————=
r
Urease

2 NH3 + CO» excreted ———a

Figure 3. Urea and ammonia production via and purine pathway. (modified
from Forster and Goldstein, 1969 and Prosser and Brown, 1961)

Ammonia is a toxic substance. An animal must either excrete it or
detoxify it. Most fish, because of their aqueous environment will excrete
ammonia rather than detoxify it. Some authors feel that teleost fish
are obligated to excrete ammonia rather then detoxify it because they
lack the specific enzymes necessary for this process (Forster and Goldstein,
1969).

The excretion of ammonia is extremely dependent upon the pH of both
the plasma fluid and water at the gill surface. Normally, only un-ionized
ammonia (NH3) is excreted through the 1ipid soluble membrane. At the pH
of body fluids less than one percent of the ammonia exists as un-ionized ammonia
but the conversion of NHgt to NH3 is instantaneous and hence probably not

a rate limiting step in its elimination (Forster and Goldstein, 1969).

15



Although NHg+ probably does not passively diffuse across the gill
membrane, it may be possible for NHg+ to exchange with Nat+ in the water
by cation exchange. Confirmation oflthe Na+/NHg+ exchange process was
obtained in the freshwater eel where it was shown that injections of
ammonium sulfate increased sodium influx sixfold without effecting sodium

efflux (Forster and Goldstein, 1969) as shown in Figure 4.

L

External. -
Na+

(D-ase)
H++ NH4 -———_——‘h—-"“‘-an1no Acids

and glutamine

......

HCO3~

Figure 4. - Schematic representation of ionic exchanges in brachial cells.
Deamination and deamination enzymes (D-ase) and carbonic anhydrase (CA).
(Forster and Goldstein, 1969)

Fromm (1970) indicated that un-ionized ammonia in water at 1.0 mg/1-N is
toxic to trout because it prevents the excretion of normal amounts of ammonia.
The toxic action most probably is cytologic, and the nervous system appears

to be affected earliest. Contrary to what other investigators have

reported, Fromm felt that un-ionized ammonia at 1.0 mg/1-N does not appear

16




to ki1l fish by preventing exchange of the respiratory gases at the gill

surface or by inhibiting transport of oxygen in combination with hemoglobin.
Studies conducted by Burrows (1964) indicate that continuous

exposure to low levels of un-ionized ammonia greatly affected the

physiology of salmonids. He noted that exposure to as little as 0.3 mg/1

ammonia-NHg (0.002 mg/1 un-ionized ammonia as M) for six weeks greatly

reduced the stamina, performance and growth of salmon. Histological

examination of the gill lamella showed extensive hyperplasia of the gill

epithelium. Similar examinations of salmon exposed to 0.70 mg/1 ammonia-NHg

(0.005 mg/1 un-ionized ammonia as N) for six weeks showed even more extensive

hyperplasia, to the extent that there was fusion of the lamella. Obviously,

this pathological condition could effectively reduce the surface area of

the gills for gas exchange, which would explain the effected physiology.

Burrows indicated that this condition would make the fish highly

susceptible to gill infections, a problem common to fish rearing units.
Burrows noted that the principal nitrogenous excretory product

was greatly dependent upon age, sex, species and stress placed

upon fish. Under low loading conditions in the raceways, as well

as at night under average loading rates, urea was the primary

nitrogenous excretory product. Under higher loading rates and during

periods of daylight activity, ammonia became the primary nitrogenous

excretory product. Burrows did not offer an explanation for urea

supression, but it appears likely when salmonids are stressed,

from either increased physical activity or high hatchery loading rates,

they would tend to conserve as much energy as possible and since,

as pointed out earlier, urea synthesis requires substantially more

energy then ammonia synthesis, the production of ammonia would be

favored.

17



CONCLUSIONS AND RECOMMENDATIONS

1. The effect of ammonia on inland fisheries is an important
factor to be considered when establishing water quality criteria.
The presence of ammonia is due primarily to municipal sewage
effluents and, to a Tesser degree, certain industrial discharges.
Certain agricultural discharges, such as feedlot runoffs, may also
contain high concentrations of ammonia.

2. The mechanism of toxicity of un-ionized ammonia is highly debatable
and should be investigated further. It appears likely to be twofold, depend-
ing on the concentration. High concentrations appear to limit the
excretion of metabolic ammonia, inducing hyperammonemia and subsequent
histologic insult. Continuous exposure to Tow levels induce histopathologic
aberrations of gill epithelia, stressing the animal and making it less
resistant to subsequent pathological conditions.

3. Many factors such as pH, temperature, alkalinity, dissolved
oxygen, free carbon dioxide, sodium ions, total dissolved solids, pre-
sence of other toxins and other factors will greatly affect the
toxicity of ammonia. Once a 96-hour LCg50 has been determined using
the receiving water in question and the most sensitive species, in the
most sensitive portion of its 1ife cycle in the locality as the test
organisms, a concentration of un-ionized ammonia safe to aquatic 1ife
in that water can be estimated by multiplying the 96-hour LC50 by a determined
application factor; but, in general, the maximum permissible in-stream
concentration of un-ionized ammonia should be 0.02 mg/1 NH3- N for waters
classified for fisheries use.

Table III shows the calculated values, based on pH and temperature,
for ammonia as N which would give an un-ionized ammonia concentration of

0.02 mg/1 NH3-N. Further, more extensive values are given in Appendix A.

18




Table III. Concentrations of ammonia (NHf+NH3) which contain an
un-ionized ammonia concentration of 0.02 mg/1 NH3-N.

pH Value
Temperature
oc 6.0 6.5 7.0 7.5 8.0 8.5 9,0*

5 165 52.3 16.6 5.25 1.67 .543 .186
10 111 35.1 11.1 3.53 1.13 371 131
15 75.5 23.9 7.57 2.41 775 .25h9 .0961
20 51.0 16.5 5.22 1.67 .b41 .185 .0726
25 36.3 11.5 3.65 1.17 .384 .135 .0569
30 25.7 8.13 2.58 .832 277 .102 .0462

*The Européan Inland Fisheries Advisory Commission (EIFAC), reports that
criteria under this heading may be unduly Tow if there is 1ittle free
carbon dioxide in the water.

The range of limitations for ammonia are based on pH and
temperature variations and assume an activity coefficient of 1.0.
For example, at a pH of 7.5 and a temperature of 15 C, the maximum
permissible ammonia concentration is 2.41 mg/1 as N. This concentration
of ammonia would produce an un-ionized ammonia concentration of 0.02 mg/1
NH3-N. Concentrations of maximum permissible ammonia for pH and

t emperature values outside of those in Table III are not necessarily

valid for reasons explained in the text of this document.
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APPENDIX A

Calculations of Percentages of Ionized
and Un-ionized Ammonia in Ammonia-Water Solutions
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0001 DIMENSTION TTEMP (H) s TKB(4) s TPKW Q)

MY DATATTEMO/04095.09100001500920417¢2540030.0+35.0/

0003 DATATKK/14376E-5010079E~591e5705=591465CE=5¢1e710E~Ss1.774E~5s
#] ,H20F=541,849E~5/

0004 DATATOKAN/1669635+01447335416.5344+14.3463¢10.1669+13.9965913.8330
®#]13.6R01/

090S REAL KRexW

0006 DU 20 J=1+82

woo7 PRINT 99

0008 99 FORMAT (/49X ne v,
- YCONCENTRATIONS OF AMMONIA (NHGeNH3) WHICH CONTAIN *,
SUAN HUN=TINIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3=N')

00n9 PRINT 100

0010 100 FORAAT(IH)oTLo *TEMP CtoT13e'PH? 2 T26¢
1 PKA CeTL2+'HATIO T5Se
2 *% UNIONIZED % INNIZED CONCENTRATION /.
3 TS7s YAMMONTAYe T71, *AMMONIA NH4+NH3 we /)

voll TeMP=J~1

0012 TEMP=TEMOR),S

0013 PH=5,0

0014 6 DO 31=1.8

0015 [F(IEMPLEQ,TTEMP(I))IGO TO 10

0016 IF(THMP . GTTTEMP(I)) GO TO 3

0017 Gu T 11

vol8 3 CoONTINUE

yo19 STOP - . [ .

6020 10 Ke=TrR(])

vo2l PRKw=TEK A4 (1)

ope2 GO To 33

0023 11 X1=TTEMP(I=1)

viZa x2=Ti&HR (1)

0025 Yi=Tx4y(I-1)

20726 Ye=Thin (1)

vo2? Yil=TPRu(I-1)

0oes Ye2=TPKW(])

0029 K=Y+ (TEMP=X1)/(X2-X1)®(¥2=-Y1)

0030 PKw=Yl1+(TEMP=X1)/(X2=-X1)®*(Y¥22-Y11])

0031 33 Kw=10.0%#(~PKW) -

0032 PKB==4L0G10 (KH)

0033 PrA=Q.N901R « 2729.92 / (TEMP+273.2)

9034 OH=Ad/ (10.00® (=PH))

00135 PCTUZ1G0.0/7¢1.0¢10.0%% (PKA~PH))

0036 RATIO=10,0%% (PKA=-PH)

Q037 TOTAL=0.02059/7PCTU*100.0

0028 PCTI=100.0-PCTU

0039 PRw=PKW+0.,00005

00490 PRINT 1000, TFMPePH +PKA yRATIOsPCTUPCTIZTOTAL

0041 PHPY+{ia1 .

0042 IF(PH.GT+10.17G0 TO 20 .

OG04l GC TO 6 . L= .- - - o

[ 22 20 COnTINUE

0045 1060 FORMAT(2X9FS.1eaXsFfuels3X sFl4.445Xs
10PF10.2+5X92(F10.695XK)9F11.6)

0046 sToP

0047 END

PAGE 0001
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PH PKA

10,0376
10.0826
10.08276
10.0826
10,0826
10.0826
10.0826
10,0826
10,0376
10,0826
10.0826
10.0826
10.0826
10.NRP6
10,0826
10,0476
lu.0826
1D.08276
10.0826
10.0876
10,0826
10.0826
10.0426
10,0876
. 10.0876
10.0876
10.0826
10.0826
10.08276
10.0826
10.0826
in.0826
10.0876
10.0326
19.0826
10,0826
10.0%26
10.0826
10.0826
10.0826
10.0826
11,0826
—--  l0.0826
10.0820
10.0826
10.0826
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e% CONCENTRATIONS OF AMMONIA (NHG+NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=-N

RAafl2

120938. 94
96365.37
76307 .u4
b0bldec?
wglaub.n
3e246.50
3037c.73
24130.72
lvlef. 74
152¢2.50
12094.05

9606.06
7630 .85
606leul
agla.l6
3824450
3637.91
2413.10
1916.80
1022.57
120v.42
960 .58
7163.10
606.1%
431,48
Jel.u6
363.80
c¢41.31
191.65
15¢.26
120.94
96,07
76431
60.62
44,15
38.25
30.38
24,13
19.17
15.23
12.09
Ye61
7.63
6.06
4,81
3.82
J.04
2e4l

o lew?2

1.52
1.21
0.96

* UNTUNIZED
AMMUNT A

0.000u827
Ne00104l
0.001310
0.00165C
0e0n2uT!
0.002615
0.00329¢2
Ne004]4ab
0.005217
0.006%67
O.0NH267
0.010400
0.013103
0.01649>
0.020765
0.026140
0e032900
N.0&41423
0.,052143
N.06563>
n.0826]106
0.103985
Ne 13087+
NelbhaTys
0.207262
0e2607THD
0.328089 -
Ne6l26873
0.512984
0sbH2490
N,8200%0
1.030192
1.293483
1.622961
e (034634
2.544025
3.1H86741
3.979038
4,95822<
6162909
7.03676>
27680
11.585917
16.164975
17.197037
20726852
24,764490
29,297974
6,233218
19,.641113
45,259674
51.,001709

+ 10ONIZED
aMmOnI A

949,999161
69,998947
PENTELEL!
99,998337
99,997910
99,99737S
99.996706
94 ,99%850
99,9947481
99,993423
94,991730
99,94y578
GY,980893
99 ,9R3505
99 ,979233
YI,973846
99,9670137
99,958572
99,964T7845
99,934357
99,917374
99,896011
93,859125
99,.,835297
99,792172%
99,739212
99,671906
99,587311
99,481003
99,347504
99,179947
GE.9Y69803
93,.706512
94,377029
97.965363
97.451965
96.813248
9A.020950
9%5,041763
93,837082
92,303235
9049572311
AH 414078
A& ,839020
B2.802963
79.273148
75.235504
70.702026
65.716782
60« 358687
54,740326
48,998291

CONCFNTRATION
HHG ¢’ IH3

2490153132
1978.00586
1571.19067
1248.04761
991435234
TBT 474609
625.518111
496.,HT1nco
394,6R4 1326
3134513428
249.,03706%
197.421701
157.139771
124 .H26997
99.156448
78, 767090
62.571243
49.706421
39,427503
31.370£85
24,922517
19,800964
15.732729
12.50120¢
9.934306
7.895350
6.275737
44989237

L2 2

3.967332,

3.155602
2.510823
1.958655
1.591825
1l.264668
1.011975
0.808077
0.,646113
0.517461
0.415270
043340995
0.269617
0218399
0.177716
01645400
0.119730
0099340
0.083143
0.070278
0060059
0.051941
00045493
04040371
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10.0643
10.0643
10,0663
10,0643
10,0643
10,0643
10.0643
10,0643
10.0643
10,0643
10,0643
100643
10,0643
10,0643
10.0643
1ve0643
10,0643
10.0643
19.0643
10.0643
10,0643
10,0643
10.0643
1040643
10,6643
10.0643
16,0643
10,0643
10.0643
10,0643
.- 10.0643
10.0643
100643
10.0643
10.0643
10.0643
[ 100663
10.0643
10,0643
10.0643
10.0643
10.0643
cee i .. 1040643
10.0643
10.0643
100643
10.0643
10,0643
- - - 100643
10,0643
160643
10.0643
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#&  CONCENTRATIONS OF AMMONIA(NH4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

115960,94
92111.19
73166.62
S811k,.61
46l69,12
36670.31
29128430
23137.47
18378.77
14598, 89
11590.25

9211,.,25
7316.,75
5811.91
4616,57
3667.08
291¢c.87
2313.7R
1837.90
1459.90
1199.64
92l.14
T731.69
581.20
461.66
366.71
291.29
231.38
183,79
149,99
115.97
92411
T73.17
58,12
46,17
36,67

S~ 29.13

23.14
18.38
14,60
11.60

9.21

ce 1432

Y.81
4,62
.67
2,91
2.3}
- le8a
Le46
lel6
0.92

% UMIONIZED
L4AMO LA

N,000H652
0001085
0.060136/
0.001721
N.0021606
0.00772/7
0.,003433
0.,006322
0,00%u461
0.006847
0.008623
N.01085>
DeU13665
N.017203
0.021656
0.02726<2
0034319
0.043201
0.054380
0.06E451
0.0686159
Nel0R444G
0,136484
Cel71702
Ne.216140
0.271951
Ge34212>
0,430323
0.941147
0,6H0310
0.854952
1.073941
1.348261
1,691453
2e12¢12>
2+6545)3
3.319004
4142772
S.160087
6e410500
7.938571
3,792760
12.G23479
Toa,679641
17.803833
21 .425964
75555944
10176147
15,236343
40651062
464302963
G2.051493

% TUnIZED
amMs01) [ A

99,9991 30
99,9948901
99,998627
99,998276
99,.,997833
99,.99726Y
9G,.,996567
99995667
943,994553
39,993149
99.991364
93,9891 36
99,.,966328
99,9432T7HR
99,.,974333
94,972733
99,965668
93,956787
99,945%618
$9,931549
99,9138 34
99,591556
99,.,863510
99,.828232
99, T83IR59
99,728043
9Q,657R67
93.569672
99, 458847
99,319687
99, 145035
IHe926056
98,651733
94, 308533
97.879464
97.3645499
96, 6H40984
95,857224
96 ,839905
93,589493
92.061417
90,207230
87.976517
85,3203548
82,196167
78.574036
74444092
69,823853
64,763657
59,348938
53.097037
47.948502

CONCENTRATION
HH4 +NH3

2387.55552
1836,58960
1506.52148
1196.67871
950.560303
755.06¢2012
S99.772217
lb.421143
378.,439597
300.609861
238.7R7460
189.640099
150.672623
119.667K36
95.075851
754525787
59,996597
47.661285
37.862991
30.079926
23.R97598
18.9R6766
15.08%995
11.987483
9.526246
7.571214
6.01827])
4,794726
3.804683
3.026563
2.408322
1.917236
1.527152
1.217296
0.971169
0.775663

- 0.620367

0.497010
0.399¢024
. 0.321191
0.259367
0.210257
0.171248
0.140262
0.11564%
0.096098
0.080568
0.068233
04058434
0.050651
- 00064468
04039557
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10.04K1
10.0061
10.0461
19.06A1
10.0061
10.046A1
loeG4nl
10.14A1
10.04h1
10,0661
10.046]
10.04K1
lo.06461
10e0unl
100461
10.0661
19.04A1
10.0451
10.0461
100461
10.n461
10.0461
10,0461
19.0451
1n.0461
10,0461
10.0461
10.046]1
10.6451
10.0¢41
10.0461
10.0461
100461
10.0661
10.0461
10.04A1
17.04AR]
10.0061
10404K1
10.0461
10,0461
100461
10.0461
10.04A1
10.0461
10.0461
10.0461
10.0461
12.0461
10.0461
10.0461
10.0461
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#2  CONCENTRATIONS OF AMMONIA(NH4¢NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=-N

RATIO

111204.94
3A333.37
T0165.81
55734.75
“wal2lla75
35166.35
27933.67
221H%,51
176c4.99
14000.05
11120465
BRo33.46
70106.68
5973.55
4aP?le.23
3510.6H
27193.40
2214.88
1762.52
1406.02
1112.08
n33.36
701.58
297.36
b4cl. 72
351.67
279.34
221.89
176,25
140.00
111.21
88.34
70617
Sh.74
44,27
39.17
27.93
2c2.19
17.63
14,00
l1l.12
8.83

.- 7.02
5.57
4.3
3.92
2479
2422
l.76
l.“o
lell
0.88

3 UNIONIZED
AtAMONTA

0.u0089Y
0.00ll132
0.0014¢5
0001794
0002259
0.,0027844
0N.,003540
0.60450/
0005673
0.,007142
0.,U78991
n.Gl113179
LIV RY-11]
0.G17939
N,02255¢2
D.021R424
0.035765
0065067
0056705
0.,071370
LT LTS
0.113075
0elac3ls
0.17909>
0.225363
0253549
0.356705
0.668649
0.56416Y
0.709194
0891191
le1193506
1.4905112
1.762518
24208795
PeT648Y S
J.65604>
4,312310
Se 368920
He66A38
ReZ50071
104164993
12.473557
15.211954
18.4264973
2724139435
2A,360T74%
M.065790
164197830
414665237
474365642
5360959627

# 1OMIZED
AMMONT A

954999100
Y0 ,998856
99,998566
9Y,9945199
V93,997 747
99,997147
99,996414
99,99%4053
9%,.,9%94324
94,992H46
93.990997
99,988673
99,945748
Q9,982056
99,977417
949,971573
99,904203
949,.954941
99,943283
99,928619
99,910156
94,nR6917
99,69768]
99, 820892
99,774623
99, 716446
99,643295
99,551346
99,435KH37
Qu,290802
99,108R10
93, 68063¢0
94.594879
9x4,237473
97.791199
97,235107
YA e 543945
94,6876813
Qu 631073
91,33366G3
]}, 749924
49,830994
B7,526443
84,788040
R1.575927
77.860565
73.639252
6A,934204
A3,802170
SA.334763
52.654358
464904373

CONCENT2ATION
HHG +NH3

2289.729°S
1818.80493
1644,734R2
1147.598#8
911.575A484
724.095703
5754174805
456,842080
362.919189
288.281494
228.994640
151.901443
laa, 493866
1164,7749938
91.177338
72.429092
S57.536743
45,707367
36.310928
26.H47992
22.918320
168.,208323
la,460122
11.496693
9.136384
7.261532
S.772283
4,589331
3.649674
24903278
24310394
14899450
144653KA3
1.168215
0.932182
0.7644694
0.595767
047700
0.,3R3593
0.306H63
0624357«
0.202478
0.165069
00135354
0.111750
0.093001
0.078108
04066279
0.056882
0.069418
0063489
0.038779
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TemMP C o PKA RATIO % UNIONIZED % TONIZED CONCENTRATION

AMMONTA AMMUNI A NH4+\NH]3 @2
1.9 S.0 10.0210 106660.25 0,000938 99,9990%4 2196.15479
1.5 Sel 1n.02RY Bei23.31 0,0011kv 99,99HP 190 1744 ,47314
1.9 5.2 10.02R0 67294.19 Ne0014HA 99,99H8595 1345.6%019
1e5 5.3 10.G2°0 53455,95 Ne.Cnl87l 99,996123 1100.69922
1.5 Sets 10.0280 62462443 0.002355 99,997635 8144322021
1.5 5.5 16.02R0 33729.16 0.00296% 99,997025 694,503662
1S Se.6 10.0280 26792.06 04003732 QU L,996262 551 68945
1.S 5.7 10.02K0 212nle.72 NeC04697 99,995300 438.211182
1.5 5.8 10,0250 16904.70 04005912 93,994080 348,08813%
1e5 5.9 10.02430 13427.90 0e.uQ74al 99,992554 276.500977
1.5 el 10.u2R0 1d666.16 0.609379 93,94%0616 219.,636810
1.5 6ol 10,0280 BaTl.45 0,011802 YU, #8199 174.468323
| 9% 642 10.0230 6729.91 NeGlansS? 99,9851443 1384589473
1.5 6.3 10.0280 534,77 Oeul8703 99.,981293 110.0H9966
1.5 6ot 10,0280 4246430 0,023544 99,976456 B7.451520
1e% 6.5 10,0280 3372.96 0.0290639 99,970352 69,469879
1.5 6.6 10.0280 2679.24 0.0373190 99,962677 55,.,116188
1.5 67 10.07R0 2128,20 0,046960 99,993033 43.860240
1.5 6.8 10.0280 1690 .49 0,059119 © Q9Y,940RT2 34,R27805
145 6.9 10,0280 1362.81 0.074415 99,925583 27665006
1.5 7.0 10.0280 1067.63 N,093665 99,906326 21.9682513
1.5 7.1 10.02490 847426 0,117883 99,.4682111 17.465591
1.5 Te2 10.0280 673.00 0elab363 99,851624 13.877671
1.5 Te3 10.0240 $34.58 N, 186712 99,8132743 11.027676
1.5 Tet 10.0280 424,64 0.234942 99,765045 84763844
1.5 7.5 10.0250 337.30 0295595 Q9,704391 6.965607
1.5 Teb 1n,02R0 267.93 0.,371847 993.628143 5.537227
1.5 Te7 10,0280 212.82 0.4n767/7 99,532318 4,402613
1.5 7.8 10.0289 169,05 0.5A805/ 99,411942 3.561359
1.5 7.9 10.02R0 134.28 Ce739194 Y9,.,260503 2.785467
1.5 Ae.0 10.02890 106.66 0.928811 99,071182 . 2216813
1.5 R.1 10.C2R0 84.73 1166495 94.833496 1.765116
1.5 8.2 10.0280 . 67.30 lo4641013 98.,535889 1.406317
1.5 8.3 10.0280 53.46 l.836235 QR 163757 1.121314
1.5 8.4 10.0280 4l.46 230074 97 .699249 0.8%4528
1.5 8.5 10.0280 33.73 2.879312 97.120682 0.715101
1.5 Heb 10.0280 Coee 26.79 3.,598010 96,401978 0572260
1.5 R.7 10.02R0 21.28 4,u87811 95.512177 0.458798
1.5 B.R 10.0280 16.91 S5¢584913 94,415085 0.3%8672
1.5 3.9 10,0280 13.43 6.930750 93.069244 0.2%7082
145 9.0 10.0230 10.67 BeS5716473 91.428513 . 0.260215
1.9 9.1 10,0280 Beh? 10.556542 89,6463645]) 04195045
1.5 9.2 10.0280 C e 6.73 . 12936287 A7.063705 00,159165 e e -
1.5 9.3 10.0280 5,35 15,757941 Ruo242004 0.130664
1.5 9.0 10,0290 4,25 19.060410 1), 939599 0.108025
1.5 9.5 10,0280 3.37 P2.H67081 77.132919 0090042
1.5 9.6 10,0280 2468 27.178680 72.821320 0075758
1.5 9.7 10.0230 2.13 11.,966354 63,033646 0.064411
leS 9.8 10.02R0 - 1469 . . 7,1669406 62.833054 0.055399 -
15 9.9 10.0250 1.34 42.682810 57.,317184 0068240
15 10.0 10,0280 1.07 48.38688/7 S51.613113 0042553
1.5 1G.1 10.0280 0.85 S4.133316 45,866684 0.038036

#e  CONCENTRATIONS OF AMMONIA(NH4+NH3) WHICH CONTAIN AN UN=-TONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N
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10.0099
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10,0099
10.0099
10.0099
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10.G099
10.6099
10,0099
10.0099
10.0099
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oo  CONCENTRATIONS OF AMMONIA (NH4#NH3) WHICH CONTAIN AN UN-IONIZED AMM

RAT10

102316.75
81273.19
66455/.69
51240.02
40733.23
32359.60
25701.01
20415.07
16216429
1284107
1n23i.82

8127.643 -

6455,45
5123.07
4G73.33
3235.00
257v.l14
2041.53
1621.65
1243.12
1923419
blc. 75
640,59
S5lc.81
407434
324.56
257.n2
204416
locel?
128.81
102.32
81.28
64456
51.28
40.73
32.36
29270
20,42
16,22
12.48
10.23
8.13
0e46
9.13
4.07
3.24
2457
2e04
le62
1.29
1.02
Ga81

* UNTIONIZED
AMMON | A

0.00097/
0.001230
Neu0156T
0.,001954
NeUN2455
0.,003091
0.003891
0,004298
N.0061k%
Geli07763
N,009772
0.012303
0e015487
0.019497
Ned2u%4+
0,030897
0030893
Qo NGKYSY
N.ch1623
0.07757¢
0.09763"
0.le2ns/
f0.154657
0.194623
0.244BY92
n,308109
N, 347571
Ng4nT7633
0.61286%3
G.770332
f.96745Y
1.215413
1525312
1.912698
2¢39607>
e8ISO
3,745031
44669429
Sed2R229
74203753
3,902952
10.955589
13.411801
16,317764
197100638
23.608543
PHLU09293
A2.87722143
R, la292Yy
43,7028%90
494425735
S5, 163060

% IOMIZED
AMMONT A

99,9990273
949,998764
99 ,99Hu444
94,9948047
99,997543
99,996902
99,99610Y
99,995102
99,9438290
99.992233
949,990219
99,987646
99,984512
99,980499
a5 ,975449
96,969101
99,961105
99,9510 35
9%,938370
99,922424
99,902359
939.877106
99,845337
99,805374
99,7550%0
99,.,691895
93,612427
99,5125%8
99,3R7131
99,229660
$9,032135
93,784576
QH,4T4686
92 ,0b87298
97.603912
97.002121
U6.254959
95. 330565
Gu.191757
2. 796264
F1.097046
R9,0446403
#6.588196
83,682236
By .289932
764391357
71.990707
67.122772
61.857071
564297104
50574265
44,836334

CONCENTZATION
NHGONH] .

21Ch. 72144
1673.43433
1329.26343
1055.87622
838.,717529
666.222168
529.206102
420.,366943
333.91381b
265.2641699
210.693634
167.364304
132.946579
105.607605
83.491464
f6.641693
52939482
42,055771
33.410370
26.563076
21.0848165
16755144
13.313371
J10.579436
8.,407789
6.6R2789
S.312572
4e220167
3.359612
2.672973
2.127377
1.6S4074
1.349887
1.0766489
0.859322
0636419
05649795
0.440953
04354497
0.285322
0.231272
0.187941
0+153521
0.126181
0.104464
0.087214
0.073511
0.062627
0.053981
0.047110
0041658
04037325

ONIA CONCENTRATION OF 0402 MG/L NH3=N
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TEMP C
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PH PKA

9.9920
9.9920
9.,9929)
9,990
9.9920
99,9920
9,9920
9.9420
9.9920
9.9920
9.9970
9.9920
9.9920
9.9920
9,9920
$.9920
9.9920
9.9920
9,9920
9.9970
9.9970
9.9920
9.9920
9.9920
9.9970
9.9920
9.9970
9,9920
9,9920
9.9920

. 9.9920
9.9920
9.9970
9.9920
9.9970
G.9920
- 9.9920
9.9920
9,9920
5.9920
9.9920
9.9920

i - 9,9920
9¢9920
9.9920
9,920
9.9920
9.9920
9,9920
9.9920
9.9920
9.9920

.
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#»  CONCENTRATIONS OF AMMONIA(NH4#NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N

RaTIO

98165.00
T19795.31
619365.10
49194.29
390140,37
31042469
24658.12
19546,67
15558.,27
12354,49
9H416.63
T797.64
6193.49
4919.99
3908.09
3104,.31
2462465
1958.69
1555,45
1239.86
9H41.64
T19.77
619.40
492.01
390.31
310.44
246,59
195.87
155.59
123.59
98,17
77.99
6l.94
49,20
39.u8
3l.00
24466
19.59
15.56
12.36
94.82
7.80

- 6419
4.92
3.91

J. lo

- 2.“1
le96
1.56
l‘z“
0.98
0.78

¥ UIONIZED
AMMONTA

0.001017
1.00128¢
N.001614
0002033
N,002557
0.,003221
Ne00405>
Ne00510
0.006627
0.00R091
0,0101H46
0.012023
0,016142
0.020321
0.025581
n,032203
0.,040538
0.uS1074
Delhue32
0.06085Y
0.,101763
0,1280/74
t.l161187
0.2026837
0.255224
0.321094
0e403897
0,507944
0638623
1.802651
1.004330
le26610/7
1.S88799
1.9919462
2e494uHS
3.120711
3,897244
4,857325
64039043
T.48%5651
9.2446851
11.356277
13.900191
16.691342
20 ,373840
244363861
PR.852127
33 T9777>
19,12496Y
444724579
GN,461304
56,1856883

* [ONIZED
AMMONT A

99,99897H
99,9347148
99,9948383
G9.997955
99,997437
QG ,99676S
94,995941]1
949,99484R8
99,993561
$9,991898
G9,989807
99,947167
99,9834856
$3,979675
99,974411
99,9677H49
99,959457
99,948959
99,935760
99,919144
99,d49822¢4
99,871918
93, H38R06
99.,79715u
99,7447606
99,678k
99,5961109
99,4932050
99,361374
99,197342
9R8.991608
98,733126
9R.411194
94,00H011
97.905112
96 BT792AR
96,102753
95.,142670
931,960938
924914343
93755310
Rr,633713
RA, 099808
R3.108658
79.626160
756306139
71.147873
hho202225
60.875031
59.275421
49,538696
43,8164117

CONCENT®ATION
M s NH]3

2021.23706
1605.53125
1275, 32593
1013.0319R
B804,n45303
619,119453
507.731445
403.310059
3204365234
254 ,4TIRTH
202.145096
160,573959
12752795
101.323120
B80.4565190
63938370
50.792358
404350042
32.055527
25.466158
20.233292
16.676141}
12. 773964
10.150987
8.,067458
6.412458
S5.097836
4,053596
3.224122
2+95%250
2.041888
1.626167
1.295946
1.033644
0.825288
0.559785

- 04528322 -

0.423896
043640948
0.275060
0.222723
0.181150
0.168127
0.121897
0.101061
0.084510
0.071364
0.060921
0.052626
0.046037
0060804
0.036646
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PKA RATIO 3 UNIUNIZED a3 [onIzZen CONCEMNTRATION

TEMP C PH
A4MONLA AMMONT A MG e M3 e
3.0 5.0 9,9740 Y4195.69 0.,001062 99,9949 32 1939.50952
3.1 S.1 9,9740 74022.44 0.,001335 99,994657 15640,61650
3.0 5.2 9.9760 59433,.64 0.GUl6HI 99,9%90306 1223.75903
3.0 5.3 Q,4749 47209.89 0.002117 S9,99THTY 972.372266
3.0 S.4 9,9740 37500.20 0.002606/1 99.997330 772.149658
340 S¢S 9.9740 297atl.52 0.00335¢ 99,4996643 613, 345459
3.0 Seh 9.9740 2366l1.10 n,g00u4226 99,995773 48T .202637
3.0 Se7 9,9740 18764,71 0, (065320 QY 994675 387.003418
3.0 S.R 9,9740 14929417 06006693 99,9931301 307.+12109
3.0 S.9 9.,49740 11859.6H n.,0084372 G9,991562 264 ,190RT72
3.0 G0 Gev 76l Yal19,79 N.010613 QY ,989 340 193.,9721v8
3.0 6.1 9,9740 7482434 0.013363 94 ,94AK33 1564,n082001
3.0 6¢2 9,9740 5943.45 n.l 16822 99,9/43170 122.396084H4
3.0 6.3 9.9740 4721.05 0.021177 Qy,4¥7-n21 97.227097
3.0 6.4 99,9740 37950.07 0.026657 99,9733¢8 77.236558
3.0 645 9,740 2976479 N,01354%7 96,906431 61.353928
3.0 Se6 9,9740 23to.l4 0.042245 99,49577468 ad. 739456
3.0 6.7 9,9740 1879.49 n,u531T7/ 99,966K423 38.719376
3.0 6.8 Q,3740 1432.94 0066937 . 99,93306¢ 3070193
3.0 6.9 9,9740 118%,.,44 De0BU2% 95,315741 24.437958
3.0 7.0 9,97640 - Yal,948 Q1069406 949,893951 19.415016
3.6 7.1 9.9740 748,24 0133461 Q9,806531 15.426951
3.¢ 7.2 9.9740 594,35 N.16796% 99.832031 J2.258315
3,0 7.3 9,9740 472,11 n,211365 99, 748620 9.741371
3.0 7.4 9,9740 37%.01 N,265947 99,734039 7.742095
3.0 7.5 Q.9740 2917.88 043364579 99,665421 6.134002
3.0 7.6 9.9740 236,62 0.,42084> 99,579}147 4,892540
3.0 7.7 9,5740 187.95 0.52923> G9,470704 3.850523
3.0 7.8 9.9740 149.30 n,665354 99,334641 3.094591
3.0 7.9 9.9740 118,59 0.836190 Q4,163803 2elne 359
3.0 2.0 99,9740 94,20 14050425 9949570 1.960159
3.0 Rel 99,9740 74,83 1.318817 9x,.6811483 1.561247
3,0 8.2 9,9740 59,44 14094540 94,345352 1.764379
3.0 8.3 9,3740 “47.21 2070179 97,925812 04992682
3.0 Bel 9.,9740 37.50 2.5972R0 97,402719 0.792750
3.0 3.5 9,9740 29.79 J 247943 Qh,TSC04S 0.533939
3.0 8.6 99,9740 23.66 4,ys5unle 25,945175 0.507791
3.0 8.7 9.9740 18.80 5.0516A0 94,9483 34 0.407588
3.0 H.8 9,9740 . 14,33 be 217546 93,722443 0.3279%4
3.0 Ke9 9,%740 11.R6 7.776549 92,223450 0264770
3,0 F.0 9,9740 Y42 9,.59h840 95.0403152 0.2106550
3.0 9.1 Q,9740 7.48 11.7B8762 RR,211227 0.174658
3.0 - 9.2 - - - - 9,9740 . 5.96 14,6015671 B85,598419 04142970
3.0 9.3 9,9740 @,72 }17.647869Y 82,521301 0.117800
3.0 9.4 9.9740 3,715 Pl.0s5l636 TH,94H364 0.097807
3.0 9.5 9,9740 2498 25.,132677 Tu .H67523 0.041926
3.0 G.6 9.,9740 2,37 29.706726 TG.293274 0.069311
3.0 9.7 9.9740 1.88 q4,727371 65,272629 0059290
3.0 9.8 9.9740 - 1.49 40e112305 59,887695 0051331
3.0 9.9 G.9740 1.19 aS,747025 54 ,252975 0e06465008
3.0 10.0 9,9740 Q.94 51 ,492737 4R 507263 00394986
3.0 10.1 9,9740 0.75 5Te199234 42.,800766 0035997

#8  CONCENTRATIONS OF AMMONIA (NHG4+Nr3) WHICH CONTAIN AN UN-TONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3I-N
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TEMP C PH PrRA =AT10 % UNIONLZED * [OWIZED CONCENTRATION
AvIONTA AMMONTA NHGsNH3 ®e

3.5 S.0 99,9562 90400.69 0.00119% 99,998846 1841437085

3.5 S.1 9,95A2 71307.94 0.001393 99,993596 1478.,545%0

3.5 5.2 9.9562 57039.16 0,001753 99,994245 11764.45679

3.5 S.3 9,9962 65307 eBR 0.0022067 99,997787 932.909668
3.5 Ses LY Inynave dS N,002777 94 ,997208 Tale06lClh
3.3 5.5 9.9562 28517,39 N,003494 99,9%6490 S8R, AVIGT66
3.5 Seb 9,9562 227107.41 0.0044904 99,9995%0 467.5T74463
3.5 5.7 Ge99552 18037.48 000554 99 ,994u46 371.412354
3.5 S.R 9,4552 14327.70 NaU06977 99,993011 295.027832 ‘
3.9 5.9 99,9562 11380.91 N,UOHTRA 99,991211 234.353638
3.5 6.9 9,9562 9N40.20 0.011069 99,968937 186.15R173
3,5 6.1 9.9%62 T180.89 NeU1392% 993,986069 147.875107
3.5 62 9.9562 . 5703.99 0.317529 99,982468 117.4A5683
3.5 6.3 9,6562 4530.45 Ne022062 99,977921 93.316745
3.5 6ets 9.9562 3598948 N.,027773 99,97221% Taesl123072
3.5 6.5 Q9542 2H53.78 0.,034964 09,965027 S58.HH2RLT
3.5 6.6 Q,9562 2270461 0,004018 93,955978 46, 776596
3.5 6.7 9,952 1803.77 0055407 9G ¢ P44580 37.160263
3.5 6.8 - 9,9562 1432.79 0e0HG745 . 99,93025¢2 29.521744
3.5 6.9 99,9562 1138.11 0.,0877673 99,912201 23,454208
3.5 T.0 9,9542 904.03 01104493 a9,8R9496 18,634598
3.5 7.1 9.9562 Ti8.10 0.139063 99,860931 14.,806234
3.5 7.2 9.95A2 STv.41 0.175007 99,824982 11.765265
3.5 7.3 9,9562 453.09 0220224 949,779770 9,369728
3.5 Tels 9,.9562 359.%0 Q77083 93,722916 76430994
3.5 7.5 9,652 28988 0348576 99,651413 5.906897
3.5 Teb Y,9562 227.08 0.43H43+ 99.561554 44596257
3.5 7.7 9,9562 lo0.38 0.551329 99,44R669 3.734610
3.5 7.8 9.9562 143,28 0.693092 99.306%00 24970744
3.5 7.9 9.9562 113,51 0.870984d 99,129¢013 24363982
3.5 8.0 9.9562 B 90.40 1.09403Y 91,905960 1.882016
3.5 8.1 949562 7l.81 1.373422 93,626572 1.499175
3.5 Be2 93562 S57.04 1.7229006 R, 277034 1.195073
35 R.3 9,952 45431 24159374 97.840622 0.953517
3.5 8.4 Ge9542 35.99 2.703372 97.296616 0.761641
3.5 8,5 9,9562 28,59 3.379683 96.620316 0.609229
3.5 - BB . - = 89562 ... —- . 2d.T1 . 4,217851 95, 782135 0.448163
3.5 8,7 Q,95A2 18.04 5252590 Q4.,747446 0.331997
3,5 Be8 9.9562 - 14.33 54523847 91,476105 0315609
3.5 8.9 Q.,9562 11.38 8,076643 91.923340 0.254932
3.5 9.0 9.,9562 Y04 9,9%9602 90.040399 0.206735
3.5 Gel 949562 7.18 12.223171 a7,776825 04168451
3.5 9.2 - 9.9562 . 970 16,915964 8%,084030 0.138040 -
3.5 9.3 9495k2 4.53 1R.079803 81.920197 0.113884
3.5 Gl 94,9562 3.69 2l.7643225 78.256775 0.094696
3.5 9.5 9.9562 2.86 ?5.916139 T4.085861 0.079455
3.5 9.6 9,9562 2.27 20.572550 69.,427444 0.067348
3.5 9.7 9,9562 1.80 15,565264 66,334732 0.057731
3.5 9.8 9.9562 1.43 4l.10406> 5R,895935 0.050092
3.5 9.9 949952 leld 464769302 534230098 Q044025
3.5 10.0 9.,9562 0.90 52.519104 47.480896 0.039205
3.5 10.1 9.9562 072 58.202866 41.797136 0.035376

#% CONCENTRATIONS OF AMMONIA (NHGeNH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L Nn3-=N



LL-v

4.0
H4gv

‘.'0

sSSP EPTPERPEED
IEEEEEEEEEEEEE T
COQEeOORLCOIOTCOOO DY

PH PKA

9.93H0
9.9384
9.93R4
9.93434
Q,9384
9,934
9.73846
9.93R4
9.9334
CAELTY
G.93R4
9.9344
9,49344
9.9 324
9.93R4
949 3M4
9,9344
39,9334
9.33R4
9,9 3%4
9.933¢
9.3384
9.93834
Ge D ING
3.9334
9.9334
99,9334
9e93864
9.93R4
9.93R4
9.9 344
G.9334
Qe 93HG
G 93R4
9.93R4
G.93P4
99,9384
9.9384
Q,93R4
29,9384
39,9344
9,934
— 9,9334
9,3384
9,.93%4
9,934
9.9384
9.9384
9.93A4
9,93R4
99,9384
9,9384
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#e CONCENTRATIONS OF AMMONIA (NH4sNH3) wHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3-N

RATIO

86771.12
bBY 24,81
54769.062
G3G8H,ThH
34544 .44
27439.61
21796.11
17313.29
13752.44
10923.97
8677.23
6892.98
S56474,98
4 34H .94
RETT )
2744,00
2171%.64
1731.35
1375.26
1092441
867.73
619,27
H67.51
434,%0
369,65
276,40
217.97
17314
137.53
109.24
86.77
68.93
S4.75
43,49
34.55
27.46
21.80
17.31
13.75
10.92
H.68
6.89
SeuR
4435
3.45
2.74
2el8
1.73
1.38
1.09
0.87
0.69

* UNIOGNIZED
A4 QI LA

0.001152
N,001e51
0.001H820
0.00229Y
N,U02895
N,0036064
0.,604540
3.005776
N.u07271
0.009153
N,011%23
01,014506
0.01H26<
N Y229RY
0a028939
0o 036430
N,045H54
0.,05772>
CeU72661
0,0914S/
n.115119
Nelauanvl
Ne.l1R2314
N,229411
0288639
Ne3531¢3
Ne456630
GeDT742S Y
0.72187>
0.,9070189
1.139289
1.4300473
1.79364H0
2.26TH6Y
?.813272
1.516081
Uy IBOELLYD
5.460306
6778271
B,386150
10.333151
12.,06%671
16,443539
14,694068/7
22.6465563
P06, 7085H8
1, 465203
16.610947
424099579
47790710
§3.539764
§9,196259

& 10NIZ2ED
aAMHMONT A

99,998840
99,.994535
99,998169
99.997696
99,997101
94,996353
Y3,995497
9¢,994217
993,492722
9Y,990845
GU.YHKBL6L
99,9456H9
93,9817135
G9,977005
99,9710%4
99,963562
99.,954132
99,942261
93,927334
99,9085 39
9y,884883
96,H55118
99,817673
99,.770584
99,711349
9G . 636487
99.,543304
99,425735
v9.278122
99,092911
94,860718
93,569946
98,206314
97.752319
97.186722
Qh 683917
9% ,613449
94 ,5396RR
931,22171¢0
91,613846
83 ,6600840
H7,330322
364 ,556458
R1,365313
77.551437
73.291412
68,550797
63,389053
S7.900421
$2.209290
4h 460236
40.,803741

CONCENTRATION
MHG ¢ NH 3

17R6.63770
1419.1%237
1127.30298
895,454102
711.289551
5654002441
Guh RG2e9)
3%6.501221
283.183350
224.945068
17R.H684799
141.938675
112.750336
89.565216
71.148483
56.519562
44,H99338
35,669098
728,1337250
22+513351
17.887253
14.212608
11.293727
8.975172
7.133477
5070550
4.508528
3.545491
2.R52295
2+.269897
1.807281
1.439411
1.147919
0916060
0.731888
0e5R5595
0.669390
04377085
0.303764
0.2u5524
0.199262
0.162514
0.133324
0.110138
0.031721
0.077091
04065471
0.056240
0.048908
0.063084
0.03B457
0.034783

L2 2



cl-v

TEMP C PH PKA RATIO % UNIONIZED % I0uIZED COMCENTRATION
AMMON A AMMONT A NHGeNH] #e

43 S.0 - 9.9206 8329YY.69 0.001200 99,998795 1715.16113
“.5 S.l 9.9296 6616171437 0,001511 99,991449 1362.40674
4.5 Se2 Q.9206 52553,.71 0.301903 99,994093 1032,20435
4.5 Se3 9.9206 4174m.93 04002495 99,997604 859.430459
“es S.4 3.9206 33162.40 0,00301> 94,9964979 6HZ ., H34229
465 SeS 9.9296 26341.u7 0.603795 994996201 54724399658
4.5 S.6 9.9206 20924.12 0.004779 99,99%209 430.,R48145
5 Se7 9.9206 16620.65 1.006010 99,993973 342.239746
4e5 Se8 9,9706 1320£.25 0007574 99,992416 271.854580
445 5.9 9.9206 10486.94 0.,009535 99.990463 215.9465671
4.5 5.0 9.9206 . #330.09 N.012v03 99,987991 171.537018
4,5 6.1 9,9206 oblh.83 0.015111 99,984A4179 135.261169
“e5 6.2 9.9206 5¢H2.95 0,019022 99,980972 108.,240402
4.5 f.3 G.9206 4174,95 0.023946/7 99,976044 85.9327u88
4e5 6.6 95200 3316.29 Ne3014> 99.969849 68.302917
6,5 6.5 9.9296 2634.22 0eG37%4 /1 996962091 54,.259232
4.5 6.6 9.92976 2092.44 N.047764 99,95222% 43.,103943
4.5 6.7 9.9206 1662.09 7.060129 99,939865 34.242935
4.5 6.8 9.92n6 - 1320.24 N.075685 99,924301 27.204422
4.5 6.9 9,9206 1048.71 04095264 9y.9p6726 21.613495
4.5 7.0 9.9206 833,02 0119901 99, HEONI6 17.172470
4,5 7.1 9.92n6 661,69 0150900 9G,869091 13.664032
“e5 7.2 93,9246 525,60 0el09K8G7 99,.510089 10.842727
4,5 7.3 9.9206 417.50 Ne238943 99,761047 8.,616930
4,5 7e4 9.9206 331,63 0e390632 99,699356 6.848913
445 7.5 9.9206 263,43 0.,378178 99,621811 S5.444527 ,
4.5 7.6 9.9206 20%.25 0et75031 99.524308 4,328981
4,5 Te7 949206 166.21 0.59804/7 99.401947 3.442872
4.5 7.8 9.9206 132.03 0.751732 9G,.,248260 2739009
4¢5 T.9 9.9206 104.87 Ne Q44534 G9,055465 24179310
445 8.0 9,926 83.3¢0 l1.186194 98.813797 1.735803
445 8.1 9.9206 60,17 1.4987%0 94.511230 1.383033
445 Bs? 9.9206 52.56 1.867034 9H.132965 1.102818
4.5 8.3 9.9206 41.75 24339145 97.660843 03830236
445 8.4 9.9206 33.16 2927079 97.072906 0.703431
4,5 8.5 99,9206 26.34 3.657250 964342743 0562991
4.5 8.6 9.9206 - 20.92 4,561004 95.438980 0.451435
4,5 8.7 9.9206 16.62 5674942 94,.325058 0352823
4,5 8.8 9.9206 14.20 T 040864 92.,95%122 04292436
445 R.S 89,9206 10.49 8.705209 314294785 0.246525
445 9.0 9.3206 - 8e33 10.,717620 89,282379 0.192114
4,5 9.1 9.5206 6.62 13.12834n R6.,871643 0.156R36
4,5 9.2 cmm oo 89,9206 . .- . S5.26 15.984256 84,015732 0.128814
4.5 9.3 9.9206 4.18 19.323212 BO.6767u8 0106556
4,5 Fet 949206 3.32 23.,167343 76,832657 0.0R8875
“.5 9.5 9.9206 2463 27.51536» T2.484634 0.074831
4.5 9.6 9.9206 2.09 AP,336014 67.663986 0063675
4.5 9.7 9.9206 1.66 17563538 624436662 0.054814
445 9.8 9.9206 - le32 434097900 56902100 0.047775
445 9.9 3.9206 1.05 68,81901906 51.189804 0042184
4,5 10.0 9.9206 0.83 S4,553772 45,6446228 0.037743
4e5 10.1 9.9206 0.66 504178635 39,821365 0+034215

#®  CONCENTRATIONS OF AMMONIA(NH&4+NH3) WHICH CONTAIN AN UN=~IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N
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TEMP C
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5
50
5.0
5.0
S0
5.0
5.0

PKA

g
I

9.9071%0
Q.90139
Y9030
9.9030
99,9030
9.90130
9,9030
9,900
9,9030
9,30730
9,9030
943030
9,.93030
9.9030
9.9030
9.50130
Y.9030
9.9030
9.%030
9,900
S,9030
9,9030
9,9030
9.,90730
9,9030
9.5030
9,9030
9.9030
9,3030
9.9030
9.50130
9.9030
9,50130
9.9030
9.9030
9,90730
9.9030
9.50130
9,9030
9.9030
9,9030
9.9030
- 9,9030
949030
9.,9030
9.9030
9.9030
9.9030
949030
9,9030
9.90630
9.9030
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#0 CONCENTRATIONS OF AMMONIA (NH4+Nr3) WHICH CONTAIN AN UN=-TONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

79979.00
63529.67
S0463.48
L4QUHs,5I
31840.37
25¢91l.74
20089.97
15954.06
12675.95
10060.48
T998.01
6353.05
504041
400R.51
3lb4.0%
25¢9.21
200903
1595.83
1267.61
1006.90
T797.81
635,31
504,65
400.86
3l6.41
252.92
200.91
159.58
126.76
100,69
79.98
63453
S50.47
40.09
3i.86
25429
20.09
15.96
12.68
10.07
8,00
6,35
5.05
4.01
3.1A
2.53
2401
1.60
1.27
1.01
0.80
0-6‘0

* UNIUNIZED
X RULEYY

N.00125v
N.001974
Nev01982
NeH02492
n,0031al
N.00395«
000497/
N.00626H
0007884
N,009931
0.012502
nN,015734
Nn.0l9Hle
NeQ26Ysbi
2.0313495
n,039%22
0.0609751
0.062624
N,u7BB26
N.u992106
0.l24073
0.15715>
D.197760
Del&BiXad
0.31307>
0,393814
0,495282
0.622723
0. 7R2700
N,9H33606
1.234bJ3d
].5645614
1.,943044d
?.43390%
3.6449079
3.c03372%
GoTGl40D
S.H96680
7.311334
3,03400<2
11.11316Y
13.59931>
16.,53814/
19.,965332
23,899353
24,3342
13,232437
AR, 52234HD
44,098221
49,H826990
C5.56036%
Alelew9368

% TONIZED
AMMUNTA

39,998749
G9,99H8413
9 ,998016
99,997498
99,996K57
98,946033
99,995010
99,%93729
93,992111
99,990067
G9,987488
99,954253
99,986179
99,975052
99,96H4537
99,960464
99,950241
99,937363
99,921173
9G,900772
99,875122
99, 8428346
99,802231
99,751 144
99.,680920
99.606171
99,504715
99,377274
99,217300
99.016032
9r,765152
94,450378
94.056940
97.566086
96,955073
96.196671
95.258591
94,163317
92.688156
90 4965948
2R, RE6826
R4 ,4006H1
B33.,461853
#0.034668
764100647
71.665673
66.767563
6).477615
55,901779
S0.173004
44,439636
38.850632

CONCENTRATION
MHG+NH3

1646, TRTRG
1308,09646
1039.06372
825,362061
655.A] 3525
S520.777588
“])3.673090
328.596924
261,.,018311
207.338498
164 ,699A46
130.429°03
103.976178
B2.595493
65.58uA11
52.097000
41.3R6414
32.8THKTT
26.120728
20.752686
16488693
13.101690
10.411292
8,274233
6.5766098
S.228303
44157229
3300444
2630637
2093427
l1.667424
1.328719
1.059675
0.R845966
0.676210
0.541368
0.436259
0349180
0.281598
0.227917
0.185276
0+151405
0.124500
0.103129
0.086153
0.072669
0.061958
0.053449
0066691
0.041323
0.037059
0.033672

"
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PKA

b
I

9,A854
9.8H54
9.8854
9, A854
9.8854
9.8854
99,8454
9.8854
9.8854
9.8854
98854
9.8854
9.8454
948854
9. AR5
9.8854
9.8H54
9.8854
- 9,8854
9.8854
9.8K54
9,854
9.8854
9. 8454
9.8A54
9. 8454
9.8354
Q,8554
9,854
9.8H54
. .. 9.8854
9.8854
9,854
9,R854
9.8454
9,8854
— - . 9.BHS4
9.8854
9.A854
9.AHS4
9.5854
29,8854
- .. 9.8854
9.8454
9.8854
Q. RHSS
9.8854
9,854
9, 8354

o o 8 e o &8 @ o 0 s 0 0 @
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DEEEIEIEEN)
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9,8854
10.1 9,8454

#s  CONCENTRATIONS OF AMMONIA (NHGeNH3) WHICH CONTAIN AN UN=JONIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3=N

98654 -

RATIO

76801.75
61005.87
4Bus58.76
3duYe. 21
30575.50
242n87.00
19291.87
15324.10
12172.39
9668.88
7680.28
6100.67
4649494
3849,27
3057.59
2428.73
1929.21
1532.43
1217.26
966,90
768,04
610,08
484,60
384,93
305.76
242,84
192,92
153.25
121.73
96,69
76.80
61.01
413,46
38.49
30,58
244,29

P 19.29

15.32
12.17
.67
7.68
6,10
4485
3.85
3.06
2.43
1.93
1.53
l.22
0,97
0.77
0.6]

% UNTOMIZED
AMMON] A

0.001302
0.001639
0.007°06%
N,002594
00032790
0400411/
0,005163
0006525
0.00821>
0.010341
0.,013017
0.016387
0,02063¢
N.025972
0eQ 32695
0-0"‘ll5,
0.351804
0.065213
N.082085
n.1033106
0.130032
De 163646
04205931
0e299113
04325984
0.410043
0.515666
N.048314
0.81481Y
1.023630
1.,285267
l.6126H0
24021806
2532044
3.156884
3,954445
44927885
6.125672
T.591349
9.372707
11.519955
14,0426136
17.105301
21,620972
244646609
?9. 164429
344137909
19.486755
454099777
S0 ,840363
56.558868
~2.107941

+ IONIZED
AMAONT A

99,.9986KA
993,994352
93.997925
99,997391
9%,996719
99,995530
99,994812
99,993469
99.991776
99,968965S5
99,9864969
99,983597
99,979355%
99,974014
99,967300
99,954832
99,948181
99,934784
99,917908
99,896683
99,869965
99,836349
9G 794067
99,746R7S
99,674011
99,589951
99,4847329
99,351669
99,145181
94,976364
91”,T14722
98,387314
97.97818¢
97.,467941
964.833099
96,0465547
95,072113
93,874313
92.,408646
9) 4627289
84,480042
85,917313
82,894699
79.379028
754355591
70.835571
65,862091
63.513245
54.900223
494159637
43,441132
37.892059

CONCENTRATION
NHG ¢ NH3

1581.36b41
1256.131135
997,.746377
7192.575195
629,570064
500,0R9844
397.240479
3154543701
250.650116
199.102875
1584157440
125.633423
99,798523
79.277084
62.976334
S0.02H1938
39.743103
31573349
2540483893
19.929092
15.834504
124582046
9.998%12
T 946345
6e316250
5.021420
3.992896
3.175909
2452953
2011468
1.602001
1.276752
1.018396
0813177
0.650165
0.520680
0e417826
0.336126
0.271230
0219680
0.178733
0.146208
0.120372
0.099850
0.,083548
0.070600
0060314
0,052144
0065654
06040499
0.036405
0.033152

e
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PKA KATIO % UNINNIZED * TONIZED CONCENTRATION

TEM® C PH
AMMON LA AMMONT A NHGeNH] e
6.0 5.0 Q9,8678 73761.5%6 0.0013596 99 ,99R6L2 1518, 77124
6.0 Sel 9,8678 58590,9¢ 0.601707 99,99k4291 1206.40796
6,0 5.2 3.RHT8 46540.51] N.uo2lae 99,997849 95K, 289551
6.0 5.3 9,RATH 369608,49 0,00270> 99,997246 761.201660
6. Se&e 9,RH678 29365, 16 04003405 99,996582 604 .H4H926
6,0 5.5 9,RAT8 23329.6}) 0.0062087 99,99571¢2 WR0,294922
6,0 Se6 9.R678 18528.22 0.005397 99 ,9964594 331.5165602
6.0 5.7 99,8478 14717.51 0006794 Q9,993195 303.053955
649 5.8 9.H678 11693.55 0,008554 99.991440 240.723034
6.0 Se9 99,8678 9ebhal5 7.0107648 99,949227 191.2223482
6.0 640 9.B678 7376.25 0,013555 99,9186435 151.897h146
6.0 6.1 9,8678 5859.18 0.01706« 99,982925 120.660965
6.0 be2 9.86738 6654,11} g.0214R2 %9,974516 95.944H785
6.0 be3 9,K678 3696,.90 Ne.027042 94,972946 76.139771
640 6.4 99,8678 2936,56 0.034042 99,965958 60.484283
6,0 6.5 9,.8678 2332.59 0.0642852 93,957138 4R, 04B6TH
640 heb 9.,3678 185¢2,85 0.053942 99.946045 38.170700
6.0 haT Q8678 1471.77 0.967899 99,932093 30.324371
640 6.8 9,4678 1169.,07 0,0854A> 99,914536 24.091736
6,0 6.9 9.RHTH 923,63 0,107570 99 ,.8492426 19.141¢06
6.0 7.0 99,8678 737.64 0135385 QO HHLE609 15.208507
6.0 7.1 9.R67H 58%.93 0.170379 99,H829620 12.084794
6oy 7.2 F.R678 465,42 Dellba0u 99, 785599 9.603541
6.9 7.3 9.R6TH 369,70 0.269763 97,730225 7.632607
6e0 Tets 9,R678 - 293.66 N,339375 99,6A0614 6.067042
6.0 7.5 Q,8678 233.26 D.426871 99,573120 4 ,823666
640 7.6 9.4678 185,29 0.536805 93,463181 3.,435655
6e0 7.7 9.8678 147.18 0.674857 99,325134 3.051005
6,0 T.8 9,3678 116.91} DebG8lle 99,151486 24427737
6,3 7.9 9.8678 9. B6 1.065372 QH,934616 1.932658
60 8.0 9.8678 .. Tde76 1.337531 GR, 662460 1.539403
6,90 8.1 9,R678 58,59 1.678037 914321960 1.227027
640 Be.2 9.8678 46454 2.103384 97.896606 0978899
6,0 8.3 9,8678 36.97 ?.633657 97,.366333 0.781802
6.0 Rets 9.K8673 . 29.37 3,293110 9. TVOATI 0.625243
640 B,.5 9,8673 23.33 4,11073% 9% ,889252 0.500484
6,.¢ Beh 9.8678 — 18453 5.,120600 94 oB79395 - 0.402101
6.0 Be7 9.8673 14,72 64362090 93.637909 0.323636
6.0 8.8 9,RATH - 11.69 T.879585 97.120407 0.251308
6.0 8.9 9.H8678 Y.29 G, 721457 9(),278534 0.211800
6,0 9.0 9,R678 - 7.38 11.938077¢ BR.061920 0.172473
6,0 9.1 9,8678 SeRH 14,57H496 85.421494 0.141235
6.0 9.2 - - 9.R8678 - 4,65 17.6835623 H2e314377 . — 0.116422
6.0 9.3 9,8678 3.70 2} .28993<2 7#.710068 0.036712
e 9.4 9,A678 2e94 25.,402145 74.597855 0.081056
6,0 9.5 9,8678 2433 INL005784 69.994217 0.058620
6,0 9.6 9,8578 1.85 15,0531 754 64948242 0.058742
640 9.7 9,8678 le07 40, 455820 59,5441 74 0.050895
6.0 9.8 9,8678 lel17 4b10165% 53.898346 0044662
640 9.9 9,8678 093 51.849319 484150681 0.039711
6e0 10.0 9.8678 Ge74 57.5484417 42,451553 0.035779
640 10.1 9,R8678 0.59 £3,053726 I6.9462T4 0032655

ow  CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF .02 MG/L NH3-N
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TEMP C
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[+ 4
.

v
x

PKA

9.85064

9.R5064

9,.RS04

9.8504

9. 8504

F+ASNG

9. 8504

G.8504

G,85n4

9,8504

9.R504

9. 5504

- 99,8504
9.8504

F.8504

9. 4504

9.85%04

9,6504

- 9,8504
9,8504

9.8504

9.8506

9,854

9.R5N4

99,8504

99,8504

9.8504

9.8504

9,.,8504

99,8504

o 9.R504
9.8504
9.8504
9.3504
9,85n4
9.4504
9.8504
948504
9.8504
Q.45
9,8504
9,8504
P 948504
9.8504
9.,850%
9.8504
9.8504
9.859%
9,R504
98504
9.,8506
9,8504

» @ e 0 ® 0 0 0 @

CALYOOVODOOVIOIVODIDIO®RPIOIBPIPINNNNNNNN~NNPOCTEITIr2ITPINOANAANNVTNN
O OXBNPARLWN=IODINPOVNTWUN—ROORNITVNPWN~DOINIP NP WN~O ODINITNS W=D

o

RATIO

70851.87
56279.71}
46704,63
35510.17
28206.77
22405.47
17797.32
14136.94
11229.38
8919.83
708%.28
5628.05
464T0.52
3551.07
282u.172
éZ*O.bS
1779.76
1413,71
1122.95
892.00
708.54
562.81
“47.06
355,11
282.08
224,06
177.98
141.37
112.30
8Y.20
70.85
56,28

44 71
35.51
28.21
2241
17.80
lasle
11.23
8.92
7.09
5.63
4,47
3.55
2.82
2.24
l.78
l.41
le12
Q.89
0.71
0.56

* UNIOHLIZED
AMMONITA

0.001411
N.001777
0.602237
0.002816
0.00354>
0,004u63
0,0065619
0.,607073
04008904
N.,011210
0.014112
0.01776>
0.,022364
0.62R153
04035439
0s04u61l
04056156
0.070686
0e088v72
0.111983
0,140937
06177364
N.2231u>
0.280811
0,353263
D.46432%
04558728
0,709237Y
N, 882636
1108639
14391697
leT45749
2187875
?.738852
3.42372/1
4,272334
S.319695
64606107
8,176723
10.080451
12.36771¢2
15.0868T74
1B.,279175
21.972153
264172302
3I0.857R03
15.,973419
414428940
474103149
K2.,853225
58,528580
~3.986282

« IONI7ED
AMMONTIA

99, 994581
99,998215
99,997757
99,997177
99,996445
99,995529
99,994370
99,99292¢0
99,991049
99,9HB785
99,985886
99,982224
99,%77631
99,971848
93,964554
99,9553483
99,94643832
99,929306
99,.911026
99,884016
99,859055
99,822632
99,776810
99,719177
99,646729
99,555664
97.441269
99,297607
99,117355
9%,891357
98, 608292
OHe2B4242
97.812119
97.261139
96,576263
9%,727601
94,680298
93,393890
91.823273
RG,919540
87.632278
H6,913116
Al.720825
TR.027847
73.827698
69,142197
64,026581
S8.571060
52.696851
47.146774
41.471420
36.013718

CONCENTRATION

NHGsNH3

1458,86084
1158,41982

920.+88770
731.1764K05
580.797852
4614349365
366.467529
291.,100098
2314233597
183.679R855
145,9065490
115.902039
92.06H58A
73.137024
58.099121
46.,1564068
36.665771
29.124937
236162197
18.,386765
14.609378
11.608R87
9.225517
7.332334
S.B28524
4,634003
3.68%159
2931465
2.332784
1.R57232
1479488
1.179436
0941096
0.751775
0.601391
0.681937
0.387052
0.311681
0.251812
0.204257
0.166482
0.136476
0e.112642
0.093709
0.078671
0.066725
04057237
0049700
0.0643713
0038957
0035179
0.032179

#»  CONCENTRATIONS OF AMMONIA(NH4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N
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PH PKA RATIO % UNTIOWNLZED % 10NYZED CONCENTVATION

AMtaONT A AMMONT A HHG s {H3 e
S.0 9.8329 68066,.62 N,0N146Y 99.998529 1401.51221
5.1 948379 54067,33 0001650 99,9481 38 1113.2R645
5.2 9.8329 42947,23 n,00232% 99,997665 8344303955
Se3 9.R329 341l4.25 fL.0N2931 99.,99705% 702.,432n61
S.4 9,379 27097.95 n.,303690 99.996307 5657.967285
5.5 Q.81329 21524.790 1.006640 96,995346 4463,216111
Seb 9.8329 17097.70 0.,00584% 93.994 141 352.062012
S.7 G,R 3729 13561.21 0.007363 99,992A3¢ 279,657715
5.8 9.8379 10767.95 0.009267 99,990723 222.164501
5.9 9.8329 B9, 19 f.011664 99,988327 176.460159
hal 9.K329 HHNB, 76 0,0106487 99,9453db 160.171707
6l G.M329 H4Ubeb0 T.012849¢ 99,98120% 1114346619
6.2 9.A37Y 4294,73 0.023279 9G9,976715 8R.450134
6.3 9,4379 Jall,e7? 0.02930% 99,970688 70.242787
6ele 9,8329 27u9.83 0.036HL7 99,963104 55.816040
6.5 9.K329 2152.50 0.046430 99,953552 44,360546
Aeh 9.8329 1709.79 0.05R845d $99,941544 35,2725235
hel 9.83729 1358. 14 Ne0735T» 99,926427 27.914695
AeB 9,R329 107c.81 N.09260Y . 99,907379 224233276
5.9 Q.8379 856,93 0, 116560 99,843438 17.664764
7.0 9.8329 680,68 Nelanbyd 99,853302 164.035586
7.1 9,A329 540,69 0,184603 99,815334 11.1533%2
7.2 9,8329 429,48 0.232297 99,767700 8.BA366L
7.3 9.8329 341415 0.292263 9G,707718 T G0L6305
Tots . 9,8329 270.99 0.367665 93,632324 S.k00216
7.5 9.,81329 215,25 0052421 99,537567 4,452647
Te6 9.,R329 170.98 0,5H8145/¢ 99,418533 3.,541101
7.7 9.832Y 13>.482 0,73091J GY 269089 2.817038
7.8 9.8329 167.8R 0.v1842¢ 99,081573 2.241H8R
7.9 9.4329 8%.69 1.153480 93,846512 1.785033
R.0 9,8329 — 68,07 1.,447819 94,55217¢0 1.422139
8.1 9.,5329 S4.07 1.415880 9H, 144113 1.133831
8.2 9,8379 42,95 ?2.,275364 97,724625 0.906910
8.3 9,R329 34,12 2.547732 97.152267 0.723032
Baw 9.R329 27.10 3,554863> 9h,441162 0.57R560
BeS 9.3329 2lev3 44439395 95,5A0593 0e453R02
Beb 9.R329 S Y S 1 5.5253543 94 ,474640 0e372646
a.7 9,8329 13,58 AaB857463 93,.142105 0.,300238
R.8 9,.8329 10,79 8,482924 31.5170675 0.242723
8.9 Y,R329 8.57 10,449827 89,550171 0.197037
9.0 9,8329 6.81 12.808962 R7.191025 0.160747
9.1 98329 S.al 15.60786% R4,392136 0.131921
9.2 9.4329 - 4,29 18,845880 .. B1,114120 0.109023 .- -
9.3 9.8329 3.4l 22.,66743> 774332565 0,0906835
9ets 9.8329 2.7} 26354575 73.06542% 0.076388
9.5 9,8329 2.15 1.71995> 66.280045 0.064912
9.6 9,8329 1.71 6,902222 6£3,097778 0+055796
9.7 9.3379 l.36 424405304 57.594696 0+ 061555
9.8 9.8329 - 1.08 . 48,103409 51.896591 0.042804 - -
9.9 9.8329 0.86 53,851303 86,148697 0,036235
10.0 9.8329 0.68 59,498566 40,501434 0034606
1041 9.8329 Q.56 64,905151 35,0948649 0.031723

%8  CONCENTRATIONS OF AMMONIA (NHG+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N



TEMP € PH PKA RATIO % UNIONIZED % JONIZED CONCENTRATION
AMMONT A AMMONT A NH4 +NH3 o8
7.5 5.0 9.8156 65400, 39 0.001527 9G,998459 1346.61450
7.5 Sel 9.,R156 51949,.41 0,001925 99,998002 1069,/5869
-] 5.7 9.8156 41254494 0.,002423 93,9975 74 B49,665527
7.5 Se3 9.8156 32771446 0003051i 99,996948 6T74.91R8701
7.5 S.4 9.,8156 26036.49 0.0038461 99,996155 536.111816
7.5 5.5 9,8156 206#1,.55 NeV0GHIS 99,995163 425.453760
7.5 S.6 9,R156 16427.96 0.,00M067 99,993912 338.272461
Te5 Se7 9.8156 13049.21 0.007663 99,99232% 268.703857
7.5 Se8 9,7156 10365.37 NeU0964T 99990341 213.443649
7¢5 Se9 9.R156 8233.52 0.01214 94, 947454 169,548798
75 6.0 99,8156 6540.,12 0.015¢88 99,984711 134,6R1702
75 Aol 99,8156 S1¥5.01 0.019246 G9,980743 106.945855
T.5 - 6.2 9.8156 - 4126.55 0.024227 93,975769 84,986267
745 6.3 9.4156 3277.84 0.030499 99,969498 67.511322
7.5 bl 99,8156 2610 3,69 Ne0738392 99,96159%4 53.630463
TS 6.5 Y9.,H]156 2066.18 Ne048328 99,951660 42.604492
T7e3 heb G.R156 1642.62 QeuhibIe 99,939163 33.846222
7.5 6.7 9,81%6 1304,.94 N.,076573 99,923416 26.,R89297
7.9 6.8 99,8156 1036.55 0.09A341 . 99,903610 214363174 -
7.5 6.9 9.8156 B823.36 0.121300 99,874693 16.973618
7.5 Te0 9.31%6 654,02 0e152667 99,847321 13.486592
7.5 7.1 G.R156 519.51 0.192120 99,807877 10.717266
7.5 7.2 9.8156 412.66 De241744 99, 754255 8.517277
7.5 7.3 9,8156 327.79 0e304147 99,695R/47 6.769753
T.5 Tets 9,4156 . 260437 0.3825990 99,617401 S5.381651
Te3 7.5 9,.8156 206.82 NeaR]11H3 39,518814 4.279039
7.5 Te6 9,8156 164.28 0.6050138 99,394974 3.403201
7.5 Te7 9,8156 130.50 0.760481 99,239517 20707495
7.5 7.8 9,4156 103.66 0495550/ 99,044479 2.154878
7.5 7.9 9,A156 82.34 1.,199941 9R,,B00049 1.715918
745 8.0 9.8156 S 65.40 1.50595> QR o 4940 34 1.367238 -
7.5 A.1 9.H156 51495 1688514 G8,1114081 1.090272
7.5 B.2 99,8156 41,27 24365932 97.,634064 0.870270
TS R.3 9,R156 32.78 24960391 97.039597 0.695516
7.5 Ret 9,4156 26.04 3.69K057 96.,301437 0.556703
745 B.5 9.8156 20.68 4.612034 95,387955 0.4466640
7.5 8.6 .- 9.81%6. .. . . ... 16443 5.,7376n3 94,202316 . 0358856 -
7.5 R.7 9,8156 13.05 7117567 92.8R2431 0.289284
7.5 8.8 9,8156 10.37 8. 7383248 914201660 0.234022
745 8.9 9.815% 8423 10.829711 849,1702H8 0.,190125
7.5 F.0 9.8156 6.54 13.261907 86,738083 0.155257
765 CTS | 9,8156 S.20 16141449 f873,858551 04127560
7.5 Qe - - - 9.8156 [ 4,13 19.905630 RO.494370 00105559
Te5 9.3 9,81%6 3.28 23,375549 T6.624451 0.088083
7.8 9.4 9.B8156 . 2,00 27 Tal853> 72251465 0.074202
TS 9.5 9.8156 207 124591660 F7.438340 0.063176
7.5 9.6 9.8156 1.64 17.837402 62,162598 04054417
7.5 9.7 9.8156 1.30 43.384079 56.615921 0.047460
75 9.8 9,8156 le06& 49,101578 . 5n . 898422 040641933
7.5 9.9 9.,8156 0.82 G4 4842697 45,157303 0.037544
7.5 10.0 9.8156 0.65 AN STTII 39.542267 04034057
7.5 10.1 9,8156 0.92 65809845 34.190155 0.031287

#e2  CONCENTRATIONS OF AMMONIA (NH4*NH3) WHICH CONTAIN AN UN~IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NM3=N



6L-V

TEMP C PH PKA RATIO 3 UNIONIZED % IONIZED CONCENTRATION

AMMUNT A AMMONT A NhG+NH3  ve

8.0 9.0 9.7983 62847.39 n.,001591 99,9498398 1294.04834
8.0 Sel 9.7943 49921.54 0.,002003 90,9979436 1077.90479
8.0 5.2 9,7983 39654, 16 0,002522 99,997467 816.49926A
9.0 53 3,793 31498,42 0,003175 99,996126 648 ,572998
8.0 Dets 9.79R3 25020.12 0.003597 99,996002 515.189059
8¢9 5.5 9.7983 19874,22 §.,005031 39 ,994965 409,2307123
BeD Seb 9,7983 157865.68 0006334 99.993652 325.0AH359
8.0 5.7 9,7983 12539.42 0.,007374 99,992020 298.215332
B0 Se8 $,7983 9960.75 0.,010038 99,9R9360 205.112457
Be0 5.9 9.79R3 7912.12 0.012637 99,987350 162.931061
8.0 6.0 9,7943 628%,.83 0.015907 99.984055 129.425140
8.9 Aol 9.,79R3 4992.22 0.,020027 93979465 102.810379
8.0 6.2 9.7983 3969.47 n.,025211 99,974777 81.6A9510
8.0 643 9,79483 3149.09 0.031737 G9.968262 644870740
Be0 6ol 9,79R3 2502.05 9,039951 Y9,960037 51.537720
Be0 b5 9.7933 198/ .45 0.050299 99,949707 404942154
Beu 66 9.,79R3 178,69 0.,063304 99,9 36631 32.525814
B.0 6.7 9.7983 1254.00 0.079681 99.920319 25.840639
8.0 6.8 9,7933 996,09 0.10029¢ 99,893704 20.530045
8.0 6.9 9.7983 791.22 0.126227 99,873764 16.311859
8.0 7.0 9.7983 628,49 0,.158859 99.84]1141 12.961214
8.0 7.1 9,7983 497,23 0199900 99,800079 10.299706
B.0 7.2 9.79AR3 396.55 0.25153Y9 99, 748459 8,185595
8.0 7.3 9.7983 314,99 0316463 99,6435133 6¢565293
840 T.0 9,.,7983 250.21 0.398070 99,601913 S.172376
B840 7.5 9,7983 198,75 0.50063¢ 99,499359 4o112804
8.0 Teh 9,79493 157.87 0.629441 99,370560 J.271156
8.0 7.7 9.79R3 125.40 0.791129 99,208862 2.602610
8.0 7.8 9.7983 99.61 0,99393% 99,0606058 2.071565
840 Te9 9,79R3 79.12 1.,2482076 94,751923 1.,545738
8,0 Be0 9.79433 . 62485 1.564172 95,433823 - 1.316671 -
Bel 8.1 9.7983 49,92 1,963721 94,036270 l.04851%
Be0 Bel 9,7983 39.66 20459677 97,54031¢6 0.H37102
8.0 2.3 9,73R3 31.59 3.676944d 96.,923050 0e6r9169
8,0 R.4 99,7983 25.02 3.8473G25 96,156967 0.535776
Bev 8.5 9479R3 19.85 4o 790407 95,209573 0.429817
Be0 Heb 9.7983 - .- 15.79 5.956H876 94,043121 0.345651
B,0 8.7 9,7983 12.54 74385345 92.614655 0.278795
8,0 BeB 9,7983 9.96 912314 90,.,876862 0225630
8,0 R.9 9,79A83 7.91 11.22027/7 88,779709 0.183507
8,0 9.0 9,79R3 6.29 13. 726683 Bh,273315 0.150000
8.0 9.1 9.7933 4499 16,0687729 93,312271 0.123384
B840 9.2 -- 9,7983 .. .. - 3.97 - 204134628 79,861572 0el02242
6,0 9.3 9,7933 3.15 24,096283 75.903717 0.085449
B840 9.4 $.7933 2.50 PRLSHINTY 71.446121 0.072109
8.0 9.5 9,7983 1.95 I, 4T2443 66.527557 0.061513
840 9.6 9,.7983 1.58 B 778397 fl1.221603 0.053097
B840 9.7 9.,7983 1.25 444366563 55.6356437 0.046411
840 98 9.T9R3 -~ - 1.00 S0,096954 49,993046 0041100
8.0 9.9 9,7983 0.79 55.82679/7 44,173203 0.036882
8.0 100 9,7983 0.63 61,405579 3R,594421 0.033531
Bs0 10.1 9,7983 050 Akea7000217 33,299973 0.030870

o% CONCENTRATIONS OF AMMONIA (NH&sNH3) wHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF (.02 MG/L NH3=N
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TEMP C PH PKA rRATIO ¥ UNIONIZED % IONIZED CONCENTHATION
AMMONTA AMMONT A NHG+NH]  #e
8.5 Se 9.7811 - 60402.70 N.401656 99,994337 1243.71716
843 Sel 9.7411 47979.64 0.0020R4 99,997910 987.9213487
8¢5 5.2 9.7d11 38111.60 N.00262+% 99,997375 TR4.,T3K?8]
8,5 5.3 9.7411 30273.17 0.003303 Y, 99Yn6E8I 6234346571
8.5 Set 9.7811 24046487 0.004154 99.995H34 6495,1465752
HeS 5.5 9.7811 19101.13 0005233 99.994751 393.3127«6
8,5 5.6 9.7811 15172.59 0.00659U 99,993408 312.424972
8,5 Se7 3.7811 12052.04 0.,00R297 94,991699 248.171997
8¢5 Se8 Q,7811 9573.29 0.010445 99,989548 197.134491
8.5 5.9 9.7811 7604, 34 0.01314Y 99,986K847 156.593979
845 6.0 9.7811 6040.35 0.016553 99,98 3444 124.391357
8.5 6ol 9.7811 4798,03 0.020H38 99,979156 98.811981
8.5 6.2 9.7811 3dli.2l N.026231 99,973755 TR.433454
845 643 9.7811 3027.36 0.033021 93.96696% 624353497
8,5 66 9,7811 2404.72 0.04156% 99,958420 49,533752
8.5 6.5 9.7811 1910, 14 0.0%2325 99,947662 39,350357
8.5 6.6 9,7811 1517.28 0.065864 99,9341728 31.261394
8,5 6.7 9.7811 120%.22 0.04290+ 9u,9170846 24,.836075
8.5 6.8 9.7811 957,34 Nel0434/ 99,895645 19.732254
deS 6.9 9.7411 760,44 0.131329 99,86H8468 15.678137
8.5 7.0 9.7811 604.04 0.1652717 99,834717 12.457835
8.5 7.1 9.7811 479481 0.207983 99,792007 3,899860
8,5 7.2 9.7811 381.13 0.2510693 99.738297 T«B67980
8.5 7.3 9,7811 302.74 0.329229 99.670761 6.254005
8,5 T.4 9.7811 240,48 Oe4lélt 99,585876 4.971975
8,5 7.5 9.7811 191.02 0.5207843 99,479202 3.953622
8.5 Teb 9.7811 151.73 04654750 99,345245 Je.laa712
8,5 7.7 9,7R11 120.52 n,822885 99,177109 24502172
8.5 7.8 9.7811 95,74 1.033747 IR, 966248 1.991783
8.5 7.9 9.7811 76.05 1.297935 9H.702057 1.586366
8.5 Re 0 - 9.7811 . 60.41 l.628524 9He371600 l.264332
8.5 Bel 9,7811 47,98 2.041583 97.958405 1009531
845 8.2 9,7811 38.11 2.556683 97.443314 0.805340
8.5 8.3 9.7811 30.27 3.197501 95,802490 0.6643340
8.5 8.6 9.7811 . 24.05 3992355 96.007645 0515736
8,5 8.5 9.7811 19.10 4,974047 95,025345 0.413R98
8.5 8.6 ~ . - . 9,7811 . .. 15.17 6.183067 93.816925 0.333006 - - -
845 8.7 59,7811 12.05 T.65]135% 92,.338638 0.26R8751
8,5 8.8 9.7811 .57 457451 9n,542542 0.217712
8,5 8.9 9.7811 7.60 11.521622 BR,378372 0.177170
8.5 9.0 9.7811 6.04 14.203341 A5, 796645 0.144566
8.5 9.1 9.7811 480 17.246658 A2.753342 0.119385
8,5 92 - -- 9.73811 ——. - 3.81 20.744088 79.215912 0.099966
8.5 9.3 9.7811 3.03 P4.829391 75.170609 0.082926
8,5 9.4 9.7811 2+40 29,370132 70629808 0.070105
8.5 SeS 9.7811 1.91 4361679 65.,638321 0.059921
8,5 9.6 9.7811 . 1.52 19.724426 60.275574 0.051832
8,5 9.7 9.7611 .21 45,345917 S4 4654083 04065406
8.5 9.8 9.7811 . 096 - S1+0RR684 4R,911310 0.040302
845 9.9 9.7811 de76 568028641 43,197159 0.036248
8.5 10.0 9.7811 0.60 A26341492 37.658508 0.033028
Be5 10.1 9.7811 0oud AT.575374 32.424622 04030470

#s  CONCENTRATIONS OF AMMONIA(NH4+NH3) WHICH CONTAIN AN UN=-JONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3<N
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s% CONCENTRATIONS OF AMMONIA (NH4+Nri3) WwHICH CONTAIN AN UN=TONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3=N

PKA

9.7639
9,7619
9.,7619
9.7639
9.7639
9,769
Q9.7619
9.7619
9,7639
99,7619
99,7619
9,7A39
9.76139
9,7639
93,7619
9,76139
9,75639
Q9,7619
99,7039
9.763%
9.7639
99,7639
9,7619
9,76139
9.76139
99,7619
9.7639
9,769
9,7539
9,7639
9,7639
9.76139
9.763%
9,7639
9.7619
9,76139%
9.,7639
9,76139
9,7679
9.,7639
9.76139
89,7639
99,7639
93,7639
2,7639
9,7639
9.76139
9,7639
9,.76139
G,7639
9.7639
9,7639

RATIO

58061.24
46119.,15
36634,27
29099.568
23116.73
183606.69
l45=a.44
11924.45
92G2+19
7339.57
S806.20
4h1d.06
36h3.48
2910.01
231130
1336.09
1458.46
1153.5¢0
92023
730,97
SH3,.673
461421
365,35
271400
231.15%
183.61
145.85
115.85
92.02
73,10
58.06
46.12
36.64
29.10
23.12
18, 3R
14,59
11,59
V.20
7.31
Sefl
“.b1
3.66
2491
£431
1.84

l .‘.6
1.16
.92
0.73
0.58
D.66

% UNTONIZED
AMMONT A

0.00172¢
N.G02164
0,00273¢
N,303435
D.004326
N,005446
n,006450
0.004631
0e.Gl0ARN
N,013679
N.ol17229
0.021678
0.02728Y9
0.036352
N.,043243
005643
N 06HDL1H
Dahblay
0. 10RS5S0
0.1358618
a,1714931
0.216352
5.,212218
fe342460
Jea30T706Y
Devalol/
0. 6RI9 T4
Je8o5786
1.074386
1.34956%
1.693090
2.122164
Pe65701
3.322164
4,1666R3
5.1649072
6.416409
T7.9645760
G, 80146H3
12.033894
14.691971
17014237
Ple462539
?S.574615
I0,196884
15.258789
40.674789
Wha327423
524076035
S7.770203
A3,265015
AB,435502

% [ONIZED
AMMONT A

99,998276
99.997818
99,.,997269
59,995592
99,995667
99,934553
93,9931 3¢
99.991364
99,949120
99,936313
99.9427713
99,978317
39,972702
99,965637
99,9567517
99,945557
99,931473
93.913742
99,831449
99,863373
99,828064
99, 783646
99,727768
99,657532
69,569244
99,45%313
59.319016
99,144211
398,925003
91a,650421
98,300900
97.877823
97.342941
96,677826
95,853317
94,835098
93,5835488
92.054230
90.198532
R7.966095
£#5.308029
R2,1R1763
784557465
Ta,425385
69,803116
64,741211%
56,325211
£3,672577
47.923965
424229797
364734985
31,564438

CONCENT~ATION
HHG + 1T

1195.50146
949.625977
7544320068
599.1R28361
475.952£81
378.967139
3004314209
2384552567
189,493%561
150.526521
119.570251

94,982458
75.451599
59.937592
“7.614410
37.825775
30050309
23.H74115
18.96H140
15.071195
11.975729
9.516907
7.563787
6.012376
4. TRGOG0
3.801161
3.,023608
24405975
1.915373
1.525671
1.216119
0.970234
0774920
0.519777
0.496541
04398652
0.320896
0.259132
0.210071
0.171100
0.,340145
0.115556
0.096024
0.0R0509
0.064186
0.058397
0.050621
0.044445
0.039538
0.035641
0.032546
0.030087

e
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TEMP C

e ¢ 8 6 0 2 0 8 o o o
S AN

¢ o o s 0

e .

o 6 8 0 @

® 6 & ¢ 8 0 ¢ o 0

VALV UAROUVOVUVIVOISAVVVR RV JANE ARG ntaeaae

VRV RV RY. NV RV RV RV R RV, RV BN RV, BV, V. IV, BV, RV B RV V. RV IV, VO RV IV IRV IRV RV BT oY B BT IV Y- I oo T ol o BT e T e Qo d B o o R Rt ol o)

hd
. e
uv

PKA

b
I

a,7468

9, 7468
9,7468
GeT4AY
9.7468
9.74h8
99,7468
9,7468
9.7468
9,.7468
G.T4A8
Q7448

9. 7468
9.7468
9.7468

9. 7468

9, 7468
9.T7468

e 7468
9.7468

9, 74A8
9.,7468
G,7458

G, 7458

G Ta4h8

. T458
99,7468

9, 7468
947468
99,7458
947468
9474068
99,7468
9,7468
9.7468
99,7468

—_— 9,7468
9,7468
99,7448
9.7468
9,7468
Q,7468
- 97468
9.7468
9,7468
9,7468
Gy 7468
9.7468
G 7458
9.9 9,7468
10.0 9, 7468
10.1 9,7468
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#s  CONCENTRATIONS OF AMMONIA (NHG+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

55418.26
44338.08
35219.04
27975.52
22221.78
17651.41
14021.04
11137.31
8846,70
T7027.19
S5H41.90
4433,87
35%21.9%
2791.59
2222.21
1769.17
1402412
1113.75
8d4.68
702.73
558.20
443439
352.20
279.76
222.22
176.52
140.21
111.38
8u.067
70.27
59.82
44434
35.22
27.98
22422
17.65
14,02
llela
8.85
7.03
5.58
Get3

— 3.52

2480
2.22
177
1.“0
lell
0+88
0.70
0.56
Qb4

% UNIONIZED
AMMONT A

04301791
0,00225>
0.,002839
0,003574
0006500
e 00S6AY
0.007132
0.008978
0.,011302
0.0)0228
0.01791¢
0022547
n,028385
Neu 35732
0,064980
0.,0566290
0.,071270
0.089700
0.112907
0.,142100
n,1784824
0e225026
0.283126
04396172
NDeba7981
0.563321
0.708145
0,859864
1.117701
1.403039
1.759920
?.,205562
2.760866
3.451054
4,306135
5.3613183
febHT0TY
R,Z2387ul
10.155314
12.457¢09
154192640
18,4024H1
224113632
260331696

" 31.033737

16, 163254
4l.628845
6Te308334
53405833
58,728287
A4,175751
£9,280334

% JONIZED
AMMONTIA

99,993199
99,.,997742
99,997147
99,9%96416
G9,999499
99,994324
99,99285%9
99,9691013
39, 984693
99,989764
99,982086
93,977448
99,971603
Q9,964264
93,955017
99.943375
99,92872A
99,910294
99 .887085
99,857695
99,821167
9G9,774963
9G,.,716873
9Qa,643314
99,552017
99,436676
99,291855
99,110123
93,8R2294
94,596954
9A,240067
97.794434
97.239120
G6.548935
9%,693863
94.638672
93,342911
91.761246
849 ,844A81
87.%42786
86,807358
R1.597519
77.886368
73.668304
6R8,966263
63.836746
58.,371155
52.691666
460941606
41.271713
35,824249
30.719666

CONCENTRATION
NHGoNHT

1149.31836
912.941406
725. 140664
576036621
4S57,566895
363.6A3135
288.713623
229.337784
182.174011
144,710342
114.951889

91.313995
72.,537%98
57.622986
45,775864
36.3565341
28,490274
22.952621
18.236176
14.489770
11.513883
9,159052
7.272392
5.780209
4.596176
3.655112
2+907598
24313825
1.842175
1.467528
1.169935
0.933549
0.745780
0.556629
0.478155
0.386047
04309295
0.249917
0.202751
0165286
0.135526
0.111387
0.093110
0.078195
0.066347
0.056936
0.049461
0.063523
0.038806
0.035060
0.032084
0.029720



gy

TeEMP C

1040
10.0
10.0
1v.0
1000
10.0
19.0
10,0
10.0
10.0
10,0
10.0
10.0
10.0
10.0
10.0
10,0
1C.0
10,0
10.0
10.0
10.9
10.0
10.0
10.0
10.0
10.0
10.0
10.u
1040
10.0
10,9
10,0
10,0
10,0
10.0
10.0
10.0
1v.0
10,9
10.0
10.0
10,0
10,0
19,0
1u.0
16,0
1.0
10.0
10.0
10.0
10.0

PrA

h)
xI

9. 7297
9,7297
9.7297
9,7297
9.7297
9,727
G9.7297
9,7297
9.7297
9.,7297
9,7297
9., 7297
9.7297
9,7297
947297
9.7297
9.7297
9,7297
. 7297
9.7297
9.7297
9.7297
9.7297
9,7297
99,7297
98,7237
9.,7297
9.7297
9,.7297
9,7297
— 9,7297
9,7297
9.7297
9,7297
9.,7297
97297
9.7297
9.7297
9.7297
9.7297
9,7297
9.7297
- - - 947297
97297
9.7297
9.7297
9.7297
9.7297
9,7297
9.7297
9,7297
947297

'
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*n  CONCEMTRATIONS OF AMMONIA (NH&+¢NrH3) WHICH CONTAIN AN UN~IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATI10

53669.50
“2631.27
33863.27
26M98,59
21366.34
16971.89
13681.28
10708.57
8506, 16
67560467
S367.02
4263418
3386,.37
268Y,89
2135.66
1697.21
1348.15
1070.&7
850,63
675,68
536,71
426,32
334,66
2hB,99
213.67
169,72
134,02
107.09
85,06
67.57
53.67
42.63
33.86
26490
21437
16.97
13.48
10.71
8451
6.76
5.37
4,26
3.39
2.69
Zela
1.70
1.35
1.07
0.85
0.68
0.54
0,43

* UNIONIZED
AMMONTA

N.001863
0.002346
0,000953
0.003714
N.004640
0.,005892
06007461/
0.009337
0.01175>
0e0lGT794
N.018629
04023451
N.G295¢21
0.037162
D.u66780
0.05RHK5
0.,074¢121
0,093292
0.117423
N.167781
Ny 18547
Ne234014
N.2946423
0.370340
N.465834
n,585742
0. 7362R5
0.92%160
lel6l929
1.4514393
1.829101
2291843
2.868236
34584270
GeuTnbIl
5.56402%
6.90520<
R,540426
10.519133
12.4891670
15.705387
18,.9949264
P2.797165
27.1002290
M L,u80127
I7.074326
42.585770
GRLZRTT96
S4.034760
59.676407
AS5.,073160
704109451

% JONIZED
AMMUNTA

99.998123
99,997659
99,997040
99,996277
99.995316
94,994095
93,992569
99,95066¢2
99,98d235
99.935199
99,981369
Y3,970967
99.970474
99.962830
99,953217
Q99,941101
99.925473
Y9,926693
99 .8825H8
99.652219
99,814026
39,765976
99,705566
99,629608
99,534164
99 .,4]14246
99,.,263702
92.074829
94,838058
98,541595
94,170R98
97.708145
97.131760
6,415726
95,529160
94 ,435974
93,094788
91 .459564
R9,48(0865
87.108322
84,294601
51.,000732
77.202835
72.,8997490
63,119473
6£2.,925674
57.414230
51.712204
45,965240
44 ,323593
34,926834
29890549

CONCENTRATION
NhGetiH]

1105,07544
B877.798340
697,265137
553.862549
439.953613
349,471926
277.600098
2204510193
175.161926
139.1406411
1106.527403

RT.799530
$9,746017
55405487
44 ,016435
364.966202
27.778915
22069839
17.534958
13,932776
11.071437
8.798605
6.393216
5.559156
4,470036
3.515200
2796460
2225546
1772053
1.0411327
1.125690
0.838403
0.717863
0.574454
0460540
0.370056
0.261181
0.241089
0.195739
0.159715
0.131101
0.108373
0.090318
0.075977
0.064586
0.055537
0.068349
0062640
0.038105
0.034503
0.031641
0.029368

L2 ]



ve-v

TEMP C PH PKA

10.5 S.0 9.7127
1045 5.1 9.7127
10.5 5.2 9.7127
1..5 5.3 9.7127
1.5 5.6 9.7127
10.9 S.5 9.7127
10.5 5.6 9.7127
1045 Se7 9.7127
16.5 5.8 9.7127
10.5 5.9 9.7127
10.5 640 9.7127
1t.S 6.1 9.7127
10.5 6.2 9.7127
10.5 6.3 9.7127
1845 6et 9.7127
10.5 6.5 9,7127
1045 6.6 9.7127
10.5 6.7 9.7127
10,5 6.8 9.7127
10.5 6.9 9.7127
19.5 7.0 9.7127
1.5 7.1 9.7127
10.5 7.2 9.7127
10,5 7.3 9.7127
10,5 7.4 9.7127
10.5 7.5 9.7127
10,5 7.6 9.7127
10,5 7.7 9.7127
10.5 7.8 9.7127
10,5 7.9 9.7127
10.5 ES e 8,727
10.5 8,1 9.7127
10,5 8.2 59,7127
10.5 8.3 9,7127
16.5 8.4 9.7127
10.5 8.5 9.7127
10,5 8.6 . 9.7127
10,5 8.7 9.7127
10.5 8.8 9,7127
10,5 8.9 9,7127
1645 9.0 9.7127
10.5 9.1 9.7127
10.5 902 o - 9.7127
10,5 9.3 9,7127
10.5 9.4 9.7127
10.5 9.5 9.7127
10.5 9.6 9.7127
10.5 9.7 9,7127
10.5 . 9.8 9.7127
10.5 9.9 9.7127
10,5  10.0 9.7127
10.5 0.1 9.7127

#s  CONCENTRATIONS OF AMMONIA(NHG+NHI) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3=-N

RATIO

S51610.45
404995, 79
32564,09
2Sbh6.62
20546.61
16320.78
12964,Q7
10297.75
8179.80
6497 .45
Sl6l.12
4099,62
3250.45
2%86.70
2054 4,69
1032.10
1296,63
1029.79
8l7.99
649,75
S16.12
409,37
325,65
258.67
205447
163.21
129.64
102.98
Bl.&0
64.98
51l.61
41.00
32.57
25.87
20.55
16,32

.- - 12496

10.30
8.18
6,50
S5.16
b'lo
3.26
2459
2.05
1.63
1.30
1.03
0.82
0.05
0.52
04l

% UNIONIZED
AMMONTA

0.001938
0002439
0.003071
0.003866
[ LY-1-Y4
neugste/
0e00T7713
0.009710
0.012224
0.015384
0.019372
0.0263817
04030699
0.03864%
0.04B64Y
0s061233
f.0770706
04097013
0.122101
04153664
0193379
Ne2a3324
0.3061309
06385099
0.484328
0.608968
N.765434
N.961722
1.207726
1.515%69%
1.90068>
2.,381100
24979254
3.721942
4e000923
S.773191
7.160964
8.8%0996
10.893083
134337384
16.230255
19.60861¢
234492990
?7.879974
24735641
17.991480
43.544922
49,265182
S5.004745
A0e614120
AS5,956970
704922760

% JONIZED
AMMONTA

99,998062
99,997559
99,996918
99,996124
99,995132
94,993866
99,992279
99,990280
99,917762
99,984604
99,9R0621
99,9756
99,969299
99,961 349
948,951355
99,938766
99,922913
99,902985
99,R77T899
99,846329
99,806610
99, 756668
99,693848
99,614899
99,515671
99,391022
99,2345538
99,038269
SR, 792267
G 484299
98,099304
97,.,618896
97.020737
96,278046
95,359070
9% ,226807
92.,83903>
91,149902
R9,106903
86,062598
81,769745
80,.,391388
16.507004
72,120026
67.264399
62.,008514
56,455078
Sn,73481R
b4 ,995255
39,385880
34.063630
29.077240

CONCENTRATION
NHGoNH3 #»

1062.67969
Aua,.122070
670,515137
532.614014
4234675439
336.0654 30
2664950084
212.051193
168,442719
133.803070
1066217949

B4.431R54
67.070934
$3.28068S
42,326645
33,625%19
264713974
21.223923
16.863007
13.399029
101047475
Be461833
6.725717
Se306674
44251254
3.381131
2.,669963
26160951
1.7048%6
1.35K452
1083253
0.864726
0.691112
0553206
Ge463662
0.356648
0.287531
0232629
0.189019
04154378
0.126862
0105005
0.087643
0.073852
0.062898
0.,054196
0.0647284
0.0641794
- 04837433
0.06339%69
0.031217
0.,029032
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Ge-v
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#% CONCENTRATIONS OF AMMONIA (NH4+*NH3) WHICH CONTAIN AN UN~-IONIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3=N

PH PKA

G.695H
9.6958
9,6958
9.6958
99,6958
9.6958
9,6958
Q45958
9.6958
9.,4958
G 6958
946958
9,69%8
9.6958
9.6958
9.6958
9,.,6958
G.6958
46958
9.69%58
9,0958
9.,64958
9.6958
93,6958
9,698
9.6958
9,6958
9.6958
9.6978
Q,6958
. 9,6958
9.6958
9,6958
9.6v958
9,698
9.6958
9.6358
9,.6958
946958
9.6958
9.6958
9.6958
R 9.6958
9.6958
9,6958
946958
346958
946958
9,6958
9.6958
9,6958
9.6958
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RATIO

49637.41
39428.45
31319.18
268171.75
19761.12
15696.84
12468.46
Y9136 ,06
7867.09
6249.,05
496381
3942,90
3131.96
2487.81
1976.14a
1569,71
1246.86
990.42
786.72
626,91
496,39
394,30
313.20
248.TR
197.62
156.97
124.69
9Y.046
To.67
62.49
49,04
39,43
31.32
24.83
19.76
15.79
12.47
2490
7.87
6.25
4496
3.94
3.13
2449
1.98
1.57
l.25
0.99
V.79
0.62
0.50
0.39

¥ UNIONIZED
AMHONTA

N,00201>
N,002536
n,G03193
0.00401Y
0.0G05060
0.,006370
0.,008020
0.0100956
0,012710
G.016000
N.020142
0025356
N.031919
0,0640130
N.,050578
0.063666
0.,080137
D.100H65
0126949
0,199760
0.,201050
0252917
N.318268
Ne6N03ud
N,503483
0.633021
0.795621
0.999567
16255130
1574994
1.974744
2413405
3.0940106
3,064173
6,810510
SeIHNI3 S
Teb20474
9,170552
11277250
13.794400
15.767227
20.230377
P24,200830
24.,670641
13,599644
18,9133
4445054738
50,239624
5. 907484
AfleS60725
A6 B26706

% [ONLZED
AMMONTA

99,997986
99,997452
99,936796
99,995972
99,994934
99,993622
99,991974
Q9,95989Y9
99,9R7289
99,933994
99,979R5H
99,974640
94.,968079
93,959808
94,949417
39,936325
99,919861
99,8991 24
99,873047
99,840225
99, 798950
99,747025
99,681732
99,599655
99,496506
99,366974
99,204376
99,000427
98, T44854
9AL425003
94,025253
97.520581
96,905975
96, 135K18
95, 183487
94.011063
92.575516
GJ.829437
BR, 722748
86,205582
83.,232773
79. 769623
75.799164
71.329559
666400360
61.086014
§5,494522
49,760376
46,032%156
3R, 459274
33.173294
284279999

CONCENTRATION
WNH& ¢ NH3

1027.,05469
811.852295
644 ,HR2324
512.,253174
406.902344
323.218505
256. 166094
203.945160
162.003891
128,648614

102.22538R"

81.204k495
644507675
S1.244568
404709305
32.340836
25.693481
20.413330
16.219131
12.6B7573
10.241210
8.139127
6,469386
5.143059
4,089514
3.252655
2987514
2.059891
1.640468
1.307306
10642666
0.832456
0.665478
0.532R4¢
0.427488
0+343801
0.277326
0.220523
0.182580
04149263
0.122799
0.101778
0.,085080
0.071816
0.061280
0.052912
0046264
0.040984
0.036789
0.033458
0.030611
0.028709



9¢-v

TEMP C PH PKA RATIO ¥ UNIONIZED % TONIZED CONCENT~ATION
AMMONIT A AMMONT A NHG4eNH]3 e
11,5 S0 9.6789 47746,.39 9.002094 99.997894 923.116699
11.5 Sel 9,67R9 37926.29 N.00263/ 99,997360 72¢.922852
11.5 5.2 9.6789 30125.97 n,003319 99,996676 620.314209
11.5 5.3 89,6789 23929.94 0.u0461T7Y 99,99%019 492,736281
11.5 Sea YeH6THY 19008.24 0.005261 99,994736 371.400146
11.5 5.5 9.,6789 15095.80 0.006623 99,993378 310.904785
11.5 Seb 9.6789 11973.42 0.004337 99,991653 246,G9551 18
11.5 S.7 9.67R9 9526473 0.010490¢ 99,949502 196.175949
11.5 S.8 9.,67R9 7567,36 0.013213 99,986786 155.832474
1.5 5.9 9.,67R9 6010.98 0.016633 99,983353 123.786545
11.5 6.0 3.6789 774,70 0,020939 99,.979050 98,331558
11.5 6.1 9.6789 3792.68 0.,026360 99,973633 78.111893
11.% 6.2 9.67R9 3012.64 0.033133 39,966812 62.05C751
11.5 6.3 G.6789 2393.02 0.,041771 93,958221 494292949
11.5 6ets 96769 1900.85 0052580 99.947418 39.159068
11.5 6.5 9,6789 1599.90 Ne0661086 99.933807 31.199451
11.5 6.6 9.6789 1199.36 0,0083303 99,916687 24.715393
11.5 6.7 9.6789 952.69 0,10485%6 99,895142 19.636398
11.5 6.8 9.6789 796,75 0.131970 . 99,.868027 15.601998
11.5 6.9 9.6789 601.11 (e 166084 99.833908 12.397361
1.5 Te0 9.6789 477,48 0.298997 99.791000 9.A51813
11.5 7.1 9.6789 379.27 0262969 99,737030 T.829821
115 7.2 9.6789 301.27 0.330833 99,669159 6.223690
11.5 7.3 94,6749 239.31 0.416136 99,583862 4,947896
11.5 Tels - 9.6789 - 190.09 0.,523320 99,476669 3.934496
11.5 7.5 9.6789 150.99 0.057929 99,342072 3.179519
i1.5 Te6 9.6799 119.94 0,326873 99.173126 2+490104
11.5 Te7 9.6789 95.27 1.038746 9H.961243 1.982)198
11.5 7.8 9.67R9 75.68 1304193 98,695801 1.575753
1.5 7.9 9.6789 60.11 1.6363506 I8.363632 1.258263
11.5 8.0 .. 9,6789 47,75 24051356 97.948639 1.003725
11.5 8.1 9.6789 37.93 2.568856 97.431137 0.801524
11.5 8.2 9.6789 30.13 - 3.212629% 96,787369 0.540909
11.5 8.3 9,679 . 23.93 4,01108> 95.988907 0.5132327
11.5 Be.b - 9.67R9 - 19.01 44997746 95.002243 0.411985
11.5 8.5 2,6789 iS.10 64211401 93,758539 0.331487
~- - 11.5 8.6 -~ - - 9.6789 . . 11.99 7.695907 92.304092 0.267545 -
11.5 B.7 9,6789 9.53 9.499279 904500717 0.216753
1.5 8.8 - G.hT789 . - 7.57 11.,671788 RA, 328201 0.176408
11.5 B89 9.6789 6.01 14,262853 R5,737137 G.l44361
11.5 3.0 9.6749 4,77 17.316345 82,683655 0.1186905
11.5 9.1 9.6789 3.79 20.B64671 76.135529 0.098684
- 115 - - 9.2 -~ - 9.6789 .- 3.01 24,920502 75.079498 -~ 0.0R2A23
11.5 9.3 9.6789 2.39 29,47135Y T70.528641 0.069R64
11.5 9.4 9.6789 1.90 WL, 71719 654528290 0.059730
11.5 9,5 9,6789 1.51 19,841202 6ue 158798 0.051680
11.5 3.6 9.6789 l.20 65,466760 54,533234 0.065286 -
11.5 9.7 9.67R9 0.95 G1421049> 48,789505 0.040207
11.5- - 9.8 9.6789 0.76 566922424 43.077576 0.036172
11.5 9.9 9+6789 0.60 h2.455872 37,564128 0.032967
11.5 10.0 9.6789 Q.48 A7.682114 32.,317886 0.030422
11.5 10.1 9.6789 0.38 72.501129 2T7.498871 0.028400

#8 CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN-JONIZED AMMONIA CONCENTRATION OF (.02 MG/L NH3-N



L2~y

TEMP C

12.9
12,0
12.0
12.0
12,0
12.0
1¢.0
1.0
1249
12.0
1240
12.0
1240
12.0
12.0
1240
1240
12.0
lced
1249
12.0
12.0
12,0
12.0
12.0
1240
12.0
12.0
1z.0
12.0
12,0
12.0
12.0
12.0
1240
12,0
12.0 .
12.0
1240
12,0
12.0
12.0
12.0
12.0
1240
12.0
12.0
12.0
12.0
12.0
12.0
12,0

PH ’ PKA

9.6621
9.66721
G.6621
9,6621
9,661
9,.6621
9,6671
Q9,6621
9,6621
9,6621
9.6621
9.6621
- 9.6621
99,6621
9.6621
9.6621
99,6621
9,6621
9,.6621
9.6621
G.6621
9.6621
9.6621
9,6621
9.6621
9,6621
9,6621
9.,6621
9.6621
9.6621
9,6621
9.6621
9.6621
9,.6621
9,6621
R 9.6621
9,6621
9.6621
9.6621
9,A621
9.6621
- 9.6671
9.6621
9.6621
9.5621
9.6621
99,6621
9.6621
9,6621
10.0 9,6621
10.1 9,.,6621

@ & 8 8 6 6 5 0 8 6 8 6 8 S & B & & & 8 O 5 & S S S A S e 0 5 8 0 B G s 8 e e o &

OVOENAPARPLPWN—= DO NINPWN=OODRINIANPRWUNHOVDINITNLTWN~O LCDNINSWYV—O

VOOV OOV OV O LT RREPIRRRDIINNNNNSNNNNNPPRC RO ITONIAANANAS A NN

L3

#8  CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG

RATIO

45933,37
366446423
28982.09
23021.32
F8286.50
14525.50
11538,.,03
916%.00
7280.03
STh2.T4
4593,40
3648.67
28943.25
2362.16
1828.67
1452.57
1153.82
916.51
728,01
578.23
459,35
364,37
2R97.83
230.22
182.87
14%.26
115.38
91.65
72.80
57.83
45,94
36.649

- 28.98
23.02
18.29
14,53
11.54
9.17
71.28
5,78
4459
3.65

.. 2490
2.30
1.63
1.45
1.15
0.92
0.73
0.58
0.“6
0.36

» UNIONIZED
AMHMONI LA

0.002177
N.007761
0,003450
Ne00630w
0.0056468
0.0068RG
0.,008666
0.010919
0.,013734
0017290
0.02176%
0,027400
04034492
N,06u34l>
0.054655
0. 0RRTI6
0.086594
0.108950
0.137172
0.172627
Ne217228
0.,273320
0.343845
0.,432490
0.543863
0.683719
0.8592248
1679301
143%4971
1+699842
2.130595
24667542
30335194
4,16280/
S. 184772
€, u0u0T760
T7.975429
9,437313
12.07682«
14,742795
17.877609
?1.510818
25.,651764
10.282303
35,351288
60,7725%2
46,428116
524177094
C7.868942
A3,359085
ARG5H2294Y
73.266113

% IONIZED
AMMONT A

99,9978618
99,997253
99,996536
99,995651
99,994522
99,993103
99,.,991333
99,989090
99,9£6252
99,982697
99,978226
99.972595
99,965500
99,956573
99,945343
99,931198
99,913406
99,891006
99y ,.8A2823
99,4821362
93,782761
99,726669
99,656143
99,567505
99,4561 31
99,316269
99,140762
98,920685
94 ,645020
98,30015n
97.86%9400
97.332458
96,664795
9%,837189
94,.815216
93,559219
92.024567
90.162674
B7.9231172
85,257202
82.122391
7%.489182
T4.348236
69,717697
hu, 668712
§Q,227448
53.571884
47.822906
42.,131058
36.640915
31.477051
264,733887

CONCENTRATION
NH4sNH3

945, THES T4
751.271973
596.761417S
474.079541
376.5319551
299.100586
237.5Hdk84
118,727951
149.3167351
116.087219
96,598740
75.146776
59.695465
47.,422089
37.672989
29.9259016
23.777725
18.491571
15.010374
11.927414
Q478533
7.533305
5.988161
4,7R3R06
3.785882
3.011473
2396337
1.907716
1.519589
1.211288
0.966397
0771872
0+617355
0.694618
0.397124
0.315682
0.258168
0.209305
0.170492
0.139661
0.115172
0.095719
0.080267
0067993
04058244
0.050500
0.044348
0.039462
0.035580
0.032497
0.030048
0.028103

L L2

/L NH3=N



8¢-v

TEMP C PH PKA
12.5 S0 Y, 6654
1245 Sel 9.6454
12.5 5.2 9 AL54
12.5 543 9,654
12.5 Se Q,6454
1ceS 5.5 9.6454
1245 S.6 9,6454
12.5 Se7 Q,A454
145 S8 NP, YA
1245 5.9 9, 6454
12.% 6.0 9.ha54
12,5 6.1 9.6454
1¢.5 6.2 Qe 6454
1.5 6.3 9.,6454
12.5 6.4 99,6454
12,5 6.5 9.6454
1.5 6.6 9,h454
12.5 6.7 9, 6454
12.5 6.8 - 9.6454
12,5 6.9 9,.5454
12,5 T.0 9,6454
12.5 7.1 9,6454
12.5 7.2 9 R456
12.5 7.3 Qe 6454
12.5 Te4 . - 9,6454
12.5 7.5 YehitSh
1ceS 7.6 9.6454
1245 7.7 96454
1245 7.8 9.6654
12.5 7.9 9.6454
12.5 - 8.0 YA
12.5 Rel 9,645%54
12.5 8.2 9.6454
les5 R.3 9,6454
12.5 Ret 9,6454
12.5 8.5 G hL54
12.5 8.6 94,6454
12.5 8.7 9.6454
12,5 8.8 9. 6454
1245 8.9 Q.64654
12.5 9.0 9,6454
125 S.1 Q6454
12.5 De2 - - - 9.06454
12,5 9,3 9,6454
12.5 9.0 96454
12.5 9.5 964546
12.5 9.6 9,6454
12.5 9.7 9,6454
12,5 9.8 9.64654
12.5 9.9 9.6454
12.5 10.0 . 9.6454
1245 1061 99,6454

RATIO

441959.39
3510%.70
27885.49
22150.27
17594,.,61
13975.90
11101.67
#8l18.22
7004.57
5563.94
4419.60
3510.62
27838,59
2215.05
1759.48
1397,61
1110.16
881,53
700.47
556,449
441,97
351.07
27d.86
221451
175.95
139.76
111.02
86,18
70.05
55.64
44,20
35.11
27.89
22.15%
17.60
13.98

- ~—- ll.l0

B.82
7400
S.H6
442
. 351
2.79
2.22
l.76
1.40
.11
0.88
0.70
0.56
[ P2
0.35

% UNIONIZED
AMMONI A

0.002263
0.002848
0.003586
0.0045]4
0.005683
0.00715%
0.009007
0.011337
0.,014274
0.017979
0.,0220621
0.0284717
0.,035844
0.06512>
0.056403
NaU71500
0.,089996
0.113271
06142553
0.179404
0.225751
0.284037
04357319
0.,449421
0.565129
0.710415
0.8927106
1.121263
1.407505
1.765508
2.212521
2. 769537
3.461811
44319439
5.377696
6.677136
B.203145
10,184763
126692409
15.23423¢
18.4509248
22.16920%
264394272
11,.,102768
16.,237701
414707199
4T7,.388672
€3.138611
S83,806381
Al o 209832
49,348877
T4,014801

% IONIZED
AMMONT A

99,997726
99,997147
99,996414
993,99%483
99,99430A4
99,992844
99,9909R2
99,988647
99,945718
99,982025
99.977371
99,971512
99,964142
99.954865
99,943192
99,928497
99,9100006
99,886719
99,857437
99,820587
Q9, 774246
99,7159%8
99,642670
99,550568
99,434860
99,299581
99,107285
9A,878723
98,592484
9H4,234482
97.787460
97.230453
96,538177
95,6b63557
Q4,622299
93,322861
Q1.730847
89,.,815231
87.507584
B4,765762
R1.,549072
T77.830795
73.605728
6R,897232
63, 762299
S8.292801
S2.611328
46,861389
4}]4193619
35.750168
30.651123
25.985199

CONCENTRATION
HHG +*4H3

910.003662
722.846680
574.182861
456.094727
362.293457
2R7.7Hat2s
2764599R23
181.587784
144,264766
114,582062
91.020187
T2.304214
S57.437607
45,628555
36.2648337
28.797363
22.878815
18.177551
14,443207
11,476A98
9,120667
T+269051
Se762365
4.581450
3.643415
2.898307
20306445
1.836313
le4r2R72
1.166236
0.930610
07463445
0.5G94775
0.676K82
0.382878
0.,308366
0.269179
0.202165
0.164820
0.135156
0111593
04992877
0.078009
0.066200
0.056819
0.049308
0.0463449
0.03R8748
0.035013
0.032067
0+029690
0.027819

s CONCENTRATIONS OF AMMONIA{(NHGeNH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 002 MG/L NH3-N



6<-V

TEMP C

13.0
1300
13.0
13.0
13.0
13.9
1349
1349
13.0
i3.0
13.0
13.0
13,0
13.0
13'0
13.0
13.0
13.0
13.9
13,0
13.0
13.0
13.0
13,92
13.0
13.0
13.0
13.0
13.0
13.0
1300
13.0
13.0
13.0
13.0
13.0
13.0
13,6
13.0
13.0
13.0
13,9
13,0
13.0
13.0
13.0
13.9
13.0
‘3.0
13,0
13.0
13.0

PKA

b
I

9.62R7
9.6287
9,.6237
Geb2RT
9,62R7
9.h2RT
- 9.52R7
9,6287
G,6287
9,287
9,6287
9,6297
9,.6287
9,67R7
G. 6287
9,62R7
99,6287
9,6237
9.62R7
9,6287
9.6237
9,6287
9,.6287
9,6287
9.62R7
Q,6287
9, 62R7
9,6287
9.6287
9.hA2R7
9,6287
.9462RT
9,62R7
9,62487
9.6287
9.,A287
- 9,627
9.6287
9,62R7
Q,6287
9,6287
9,6237
9.6287
G.6287
9.62R7
9,n2A7
9,A2AT
9,.6287
9.6287
9,.62R7
9,62R7
9.62R7
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w8  CONCENTRATIONS OF AMMONIA (NH4¢NH3) WwHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

42528.49
J3TH1.92
26833.97
21315.01
16931.16
13448.90
10682.86
BaB5,71
67640445
53%4.13
4252495
3379.24
2683.43
213153
1693. 14
1344,31
1068.30
B4H,58
674,05
§35.,42
4259430
337.843
265,35
213.16
169.32
134,49
106.H83
84,86
6l.41
53.54
4ce53
33.78
26484
21.32
16.93
13.45
10.68
8,49
6.74
Y.35
4425
3.38
2.68
2e13
1.69
l1.36
l.07
0.85
V.67
0.54
0.43
0.36

» UNIONL7ED
AMMONIT A

0.002351
0.60796y
N.,003726
0.00a4691
0.,G05906
0.,007435
0.009360
0.011783
N 0lutls
0.013674
0,023508
0229592
N.03725¢2
N,0668%3
n.059027
0.,074299
0.,093517
0.117705
0.14R136
0.1H64621
0.234576
0.295134
0.371268
De456949
0.587144
0.738047
0.927373
1164695
1.461854
1.833424
24297234
2.874942
3.5925H8
4,481112
5.576673
6.920680
He55923¢2
10,541792
12.91869%
15.737243
19.036301
224839508
27.167751
31,932358
27.130447
42,64464577
48,347839
G4 ,0944949
69, 7342068
£5,127808
70159790
T4,747238

% TONIZEUD
AMMONT A

99.9976135
99,997040
99,9962A2
99,995300
99,994095%
99,992554
93.990631
99,9H8205
99,985153
99,981323
93,976486
99,970398
99,962734
99,953094
99,940964
99,925690
99,916479
99 ,B8R2294
99.851852
99,813568
99,7654l11
99,704865
99,628723
99,533051
99,412857
99,261948
99,072617
964,835297
98%,538132
9R, 166565
97.702759
97.125046
96.407410
95,518475
94,423325
93.079315
91.,440765
B9,458206
87.081299
R4 ,262756
B0 .963699
77.160492
72.852249
68.,067642
62.869553
57.355423
51.652161
45,905502
40.,265732
34.872192
79.840210
25.252762

COHCENT2ATION
NHG e HH3

875.6590430
695,5%0048
552.5319k2
438890729
348.632812
276.933350
219.980713
174.7412364
138.4n6427
110.252192
87.54873¢0
69.57h506
55.772491
43.908798
34,3R2273
27.712265
22.016907
17.4926489
13.599350
11.044R95
8,777523
6.976479
543545497
4a04094T72
3.506R07
2.789795
24220249
1. 77844
l.408484
1.123035
0.856295
0.71618A
0.573124
04459484
0.369217
0.297514
0.240559
0.195318
0.159381
0.130836
0.108162
0.090151
0.075844
0.064480
0.055453
0.048283
0.062587
0.038063
00034469
0.031615
0.029347
0.027546



oe-v

TEMP C

13.5
13,5
13.5
13.5
13.5
13.5
13,5
13.5
13.5
13.5
13.5
1345
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
l:"s
13.5
13.5
13.5
13,5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13,5
i3.5
13.5
13.5
13.5
13.5
13.5

v
I

PKA

9.6121
9,6121
9.6121
9,6121
9.6121
9.,6121
9,6121
9,6121
9,6121
9.6121
9.6121
9,6121
9.6171
9.6121
9,6121
9.6121
9.6121
9.6121
9.6121
9,6121
9,121
9.6171
9.6121
9.6121
9.6121
9,6121
9.6121
9.,6121
9.6121
9.6121
N 9.6121
9.6121
9.6121
9.5121
9.6121
9.6171
39,6121
Q,6121
9.6121
9.6121}
9.6121
9.,6121
9.6121
9.6121
9,6121
9,6121
9.6121
9.6121
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9.9 9.6121
10.0 9.6121
10.1 9.6121

o8 CONCENTRATIONS OF AMMONIA (NH&4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N

.8 9.6121

RATIO

40930.70
325]1<2.43
25825.57
20514.02
16294 .88
12943.50
10281.41
8l166.82
6asl.l15
5152.93
4093.12
3251.29
25H2.59
2051.43
1629.51
1294.37
1028.16
816.69
51%.30
409,32
325.13
254,26
205415
162495
129.44
102.82
8l.67
64,87
51,53
40,93
32.51
25.83
20.51
16.30
12.94
10.28
8,17
6.49
5.15
4409
3.25
2.58
2.05
1.63
1.29
1.03
0.82
0.65
0.52

[ 2T 3}
0.33

% UNIONIZED
AMMONT A

0.002443
0,003076
0.003872
0.004874
0.006137
0.00772>
0.009725
N.012243
0015413
0.019403
0,.,%2442%
0,0307473
0.038706
Qehan723
0.061339
0.077198
0,097167
0,1222%2
N,153912
04193686
0e243713
0.306623
0,34570Y
06485094
N.609930
Qe 7T6664L
N.96323%
1.209622
1.516067
1.903648
2.3H4792
2983849
34727630
G,64T94Y
S.741829
T.171528
8,86381>
10,908510
13.39%752
16.251862
19.633067
23.,521530
27.911911
32.770599
18,028913
435839869
49, 3064855
G5.044052
A0 ,651993
£5.9926}15
709554990
75.463333

% IONIZED
AMMONT A

99,997543
99,996918
99,996124
99,995117
99,993851
99,992264
99,99026S5
99,987747
99,944573
99,940591
93.975571
99,969233
99,961248
99,951263
99,938660
94,922791
99,902832
99,877701
9Q,846085
93,806305
99,756287
99.693375
99,614288
99,514893
99,390060
99,233353
99,036758
98.790375
98,481918
954,0396344
97.61%204
97.016144
96.272354
95,352051
S4,218170
92.824461
91.136185
89,091476
86644241
H3,748138
80.366333
Th4T78470
72.,088089
67.229401
61.97108S
She416031
50699145
64 ,955948
39,348007
34,007385
29.044510
244536667

CONCENTRATION
NH&+NH3

842.783447
669.451sl6
531.76%043
422.,4064297
33%.532227
266,527344
211.714737
16R, 175507
133.590%73
106,119431
H4,2979746
66.966584
53.196167
42.259%21
33.572220
26.671631
21.190792
16,936304
13,377403
10.630613
8,448445
6.715083
S.338223
4e244562
3.,375799
2.6R5731
2.137588
1.702184
1.356329
1.081607
0.863387
0.690048
0.552361
04442991
0.356116
0.287108
0.232293
0.188752
0.154166
0.126693
0.106871
0.087537
0.,073768
0.062831
0054143
0.067242
0.0641761
0.037406
0.033%48
0.031200
0.029018
0027285

.n




LE-v

TEMP C

14,0
14,0
1440
l“.n
14,0
14,0
lae0
]
lo.0
1440
1,0
la,0
1‘0»0
1440
1640
14,9
1440
l“oU
la.0
14,0
144,90
16,0
lasy
14,0
l“.o
14,9
14,0
14,0
14,0
1440
la,0
14,0
14,0
14,0
1“.0
14,0
14,0
1440
l“!o
14,0
16,0
la,0
14,0
l".O
la,0
14,90
14,0
14,0
1440
14,0
l4.90
14,0

PH PKA

9,5955
945955
9.5955
9,5955
9,5955
9.5955
9,5955
9,5955
945955
9.5955
9.5955
9.5955
9.5955
9.5955
9.5955
9.,595%
9,5956
9,5955
39,5955
9.5955
9.5955
9.5955
95955
9,5555
99,5955
9,5955
9.5955
9.595S
9,5955
9,.,5955
99,5955
9,5955
9.5955
9,5955
9.5955
9.5955
- —.- - 94,5955
9.5955
9,59%5
9.5955
9,5955
9.5955
9,595S
9,5955
9.5955
99,5955
9,5955
9,5955
9,5955
9.5955
99,5955
10.1 9,5955
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RATIO

39397.74
31294.79
24858437
19745,171
15614,60
12454.74
IHG6 . 36
7860.96
6264.19
4959,94
3439.83
3129.%2
24xv.87
1974.060
156b.48
1249449
989,65
746.11
624.43
496,00
393.99
312.96
248,59
197,05
156,85
124,59
98,97
78.61
62.44
49,60
39.40
31.30
24.86
19.75
15.69
12.46

- 9.90
71.86
6,24
4496
3,94
3.13
2,49
1.97
1.57
1.25
0.99
0.79
0.62
0.50
0.39
031

¥ UNJONIZED
AMMUNTA

0,002538
0.00319%
N.004023
000506«
0.006375
0.,008020
0,010104
0.012719
N, 016012
0.020157
0,025375
DeU3lvus
0e.060211
n,050618
N.063715
004019y
Nel1N0Y44
0.127048
0.159891
0,20120/
0,253172
0.318510
04400657
0503873
0.,633511
0,7%96236
1.000338
1.255090
1.576203
1.,37625%
2.47152817
3.096354
3.867067
4,820082
5.993320
T.429831
9.,1770%2
11.285055
13.80368>
154778107
20.,242950
24.215134
PH.HR6E380
13,6170S0
INL, 932526
46,524719
S0.25912>
C5.986694
A1e559189
(64843964
71.735809
760163239

* TONIZED
AMMONT A

89,997452
99,996796
99,99%5972
99,994934
99,993622
99,991974
99,9898H3
99,987274
99,9839738
Q9,979R43
99,974625
99,9680948
99,999778
99.9649371
99.936279
99,919800
93.099043
99,H72940
99,840103
99,798742
99,746H26
99,.,6R1473
99.9599335
9y,496]124
99,366446
99,20375i
9R.999649
9a,743896
9A.42378¢2
9R.023743
97.524704
944903641
96.132919
95.1795916
94,006668
92.570160
90.822937
RAL,T14935
864196304
R3,221893
79.,757050
75, 764866
71.313614
6h,382950
61.067474
55,475281
49,740375
44,013306
3K.440811
33.156036
2R.264191
23.830761

CONCENT2aTION
NH4 +NH T

811.219971
644,3R0127
S511.A54248
406.5H4961
322.966553
256.5450398
203. 786362
161.K77625
128,5R8379
102.145767
Al.141047
66,457367
51.204620
40.677967
32.315628
25.6730692
206397446
16.206512
12.877553
10.233241
8.132803
6.,4F4355
5+139065
4.0RAI4S
3.250139
2.585915
2.05%305
1.639206
1.306303
1.041469
0.831R22
0.664975
0.532444
0.427171
0.363549
0.277126
0.2264364
0.182454
0.149163
0.122719
0.101714
0.085029
0.071776
0.061249
0.052H86
0.040244
0.040968
0.036777
0033447
0.030803
0.,028703
0027034

tw

#8  CONCENTRATIONS OF AMMONIA (NH4+Nri3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3-N




ae-Y

Temp C

14,5
14,5
1“05
1“05
14,5
14,5
14,5
1“-5
14,5
14,5
16,5
14,5
14,5
14,5
1“.5
14,5
14,5
14,5
14,5
14,5
14,5
14,5
x"ls
14,5
14,5
14,5
14,5
14,5
14,5
14,5
14,5
14,5
la4,5
14,5
14,5
14,5
14,5
’“.s
l“OS
169
l4s5
14,5
14,5
14,5
14,5
14,5
14,5
14,5
16,5
14,5
14,5
14,5

o
I

PKaA

9.5790
9.57%0
9.5790
9.5790
9.5790
9.5790
9.5790
9.5790
9.,5790
9.5790
9,579¢
95790
9.5790
9,5790
9,579¢0
9.5790
a,5790
9.,5790
9.5799
G.5790
9.5790
9.5790
9.5790
9.5790
9.5790
9.5790
9.,5790
9.5790
Q.5790
G.5790
9.5790
9.5790
9.5790
9.5730
8,573
9.5790
9.5790
9,5790
94,5790
9.5790
9.5790
9.5790
S - - 945790
95790
9.5790
9.5790
9.5790
95790
9.5790
9.5790
9.57%90
9.5790
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RATIO

37927.37
301¢26.83
23930.61
19008,.73
1509%.23
11993.77
9527.00
15617,58
6011,.15
4774.83
3792.79
3012.72
2393.09
1900.90
1509.94
1199.39
952.71
756.77
601.12
477,49
379.28
301.248
239.31
190.09
151.00
119.94
95,27
79.68
50,11
47,75

.. 37.93
30.13
23.93
19.01
15.10
11.99
Y.53
1.57
6.01
"078
3‘79
3.01

2,39 .

1.90
1.51
1.20
0495
0.76
0.60
0.48
0.38
0.30

*» UNTONIZED
AMMON A

0,00263/7
0.003317
N.,006175
0.,005¢260
0.006622
0.008337
0010495
0.013213
0.016633
0020939
N.02635%
0.033182
0,04176Y
0.,052579
0.066]1A«
0,033300
N.104853
0.131965
NelAKOTY
0.,208991
0.262951
0,330823
Oeulbl2Y
0.52330%
0.657910
0.826850
1.038716
1.304154
1.636310
20051294
2e5HETHBD
3212530
4.010974
44997609
642112306
74695704
F,499033
11.671494
14,262504
17.315933
20,863998
24,919968
?9.470764
WL, 6T10069
19,840515
45.46606Y
S1.209763
56.,921707
AP+ 455200
A7.681503
72.500580
T6.846893

% IONIZED
AMMUNITA

99.997360
99,996674
949,9954819
QY ,9%4736
99,993378
99,991653
99,919%02
99,98A7RG
99,983368
99,979050
99,973633
99,966812
99,958221
99,9474l48
99,933307
99,916687
9y, 895142
93,868027
99,833904
99,7910060
99,737030
99,669174
99.,5834A2
99,476685
99,342087
99,173141
9H,961273
94,635831
9R,363678
97.948700
97.431213
96,787460
95.983014
95.002380
93,768757
92,3064291
90,500961
BN, 328506
AS,737488
R2.684067
79.136002
75.080032
79529236
65.528931
604159485
54,533951
ar, 790237
43,078293
37.5644800
32.318497
27.499420
23.153107

CONCENTRATIUN
NHG+NH] e

TA0.9645063
6204331787
492,751953
391.411377
310.913818
246,972168
196.181488
155.836960
123.79¢070
98, 334381
TH. 114044
62.052521
49,294373
39.160202
31.110352
244716095
19.636948
15.602446
12.367718
9.852093
7.8300641
6.223870
4,94B036
3.934606
3.129608
20490174
1.982254
1.578795
1.258319
1.003754
0.301546
0.h40926
0.513342
0.411997
0.331696
04267552
0.216759
0.176413
0.146365
0.118508
0.,058687
0.082624
0.069866
0.059731
0.951681
0.065287
0.040207
0.036172
0.032968
0.030422
0.028400
0.026794

#» CONCENTRATIONS OF AMMONIA (NH4#NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N



g€e-v

TEMP C

15.0
15,0
15.0
15.0
15.0
15.0
lsc\)
15.9
15.0
15,0
15.0
15,0
15,0
154¢
15.9
15,0
15,0
15.0
15.0
i5.0
15.0
15.¢0
150
15.0
1540
15.0
15,0
15.0
15,0
15.0
1540
1S.0
15,0
15,3
15.v
15.0
15.0
1540
15.¢0
15.0
15.0
15.0
15,0
1S.9
1S.0
15,0
15.0
15,0
15.0
15.0
15.0
15.0

-
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CONCENTRATIONS OF AMMONTA(NH&+NH3) WHICH CONTAIN AN UN~IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

PKA

9.5625
G,5675
9.5625
99,5625
Ge5625
9.5629
3.5675
945625
9,5625
93,5625
9,525
9,525
9,54675
9.5625
9.5675
945675
9.,5625
9.5625
9.5675
945625
9.56725
9,5625
9.5625
945625
9.5625
9.5625
9.5625
9,5625
9.5025
9.5625
945625
9.5625
9.5625
9.5625
9.,5625
9,5625
945625
9.562%
9,56?25
95625
9.5625
9.5625
9.55625
Q,5625
9,5625
9,%625
9.,5625
9,5625
93,5625
95629
95625
945625

RATIO

36516.58
¢9006.20
23040,47
18301.73
14537.60
11547.64
9172.03
7286,.,09
5787.56
4597,.,22
3651,71
2900 .66
2304,08
1830.20
16453.78
1154.78
917.728
72B.62
578.76
459,73
365.18
290.07
230.01
183.02
145,38
115.48
91l.73
72.86
57.88
45,97
36.52
29.01
23.04
18.30
14454
11.55
Je17
7.29
S.79
4.H50
3465
Ze90
2430
L83
1.45
1.15
0.92
0,73
0.58
046
0.37
0.29

¥ UNTONIZED
A4MON[ A

0.002738
0.003647
0e006340
D,(0546«
0.006874
0,00R659
G.010501
n.013723
0017275
0.021748
0.02737¢7
0e030463
N.0433R<
NeDHu6( I
Ne06HTIS
0.095%22
0.108900
n,137053
N.172484
0.217048
N,273093
06363560
N.632131
04543412
NsHHIIHI
NHGA9LY
1,074841«
1.35386v
1698453
2.128860
2.665330
3.332911
G4, 159480
5,130678
6,435757
7.969327
G,829939
12.0679R%
14,732332
17.56531/7
21 .496765
25,63589>
10,264743
15,332260
6N ,7S52441
4h 407425
G52.156326
S7.848663
63.339767
£8,505005
732498417
77.514450

* JOHIZED
AMMONTA

99,997253
99,.996552
99,99%651
93,99452°2
99,9931114
99,991333
93,.989Q99
Y, 9K6267
99,982712
99,976241
99,972610
95,965530
QQ,9%56604
99, 9453H9
93,931259
Y9.913467
GA,K9l09R
99,862930
99,.,827515
99,7829%44
99,72649Y
93,6556433
9G,567856
99,456573
99,316833
99,141479
98.921535
9P, 646133
G8,301544
97.,87114¢0
97.334610
9heb6T4R30
$5.840500
94.819321
93.,56u240
92,030670
90170059
R7.932007
A5 ,267654
BP.134613
72.503235
Ta 364105
69.7352690
66,667740
89,247559
53.592575
47,843674
42,151337
36.660233
31494995
26.750153
22485550

CONCENTZATTUN
NHa4 ¢MHT

751.496729
597.258057
474,4264072
376.1453271
299, 345509
237.786575
188,445010
150.041199
119.1%6401
94,677414
75.209259
59,745163
47,64601578
37.,704361
29.953918
23.797516
18,907288
15.,022343
11.937320
G,u4R5401
7+539564
5.993133
44,764754
3. 7RG020
3.013964
2.398314
1.909285
1.520336
1.212279
0.967184
0.7724938
0.617852
0.495013
0.397438
0.319331
0.258366
0.209462
0170617
0.139761
0.115251
0.095782
0.0R0317
0.068033
0.058275
0.,050525
0.044368
D.039477
0035593
04032507
0030056
0.u28109
0026563



ve-v

TEMP C

15,5
15.5
15.5
15.5
15,5 .
1545
15.5
15.%
15.5
15,5
15.5
1505
1S5
1545
15.5
15,5
15.5
1545
15,5
15,5
15,5
15,5
15.5
i5.5
15.5
15,5
15.5
15,5
15.5
15,5
15,5
15,5
15,5
15,5
15.5
15.5
15.5
15.5
15,5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15,5
15.5
15,5
15,5
15,5
15.5

PH PKA

Q.5461
9,54k1
99,5461
29,5461
Y,.5461
99,5461
9.5461
9,5461
95461
9,5461
99,5451
9,.546]
Ye5461
9,54A1
9,5461
9.54h1
9,5461
9,5461
9,5461
Q,5%461
9.5461
9.5461
F.54H1
9,546]
R 9,5461
9.5461
945461
9.54061
G.5461
9,5461
95461
9,5461
9.5461
9,5461
G.5461
9.5461
- - - 9.%461
99,5461
9,5461%
9.54K1
9.54h1
99,5451
9,5461
9,54561
9,5461
9.5461
9,5461
9,5461
945461
9.5461
9,5461
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*%  CONCENTRATIONS OF AMMONIA (NHM&+NH3) WHICH CONTAIN AN UN=TONIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3=N

RATIO

35152.93
27930.95
221H0,37
17623.29
139948.79
11119.58
RBl2.61
7016.00
5573.01
4426.80
3516.34
2793.13
2218.67
1762.35
139v,49
1111.97
883.27
T0i.61
557.31
442,69
351.64
279,32
221,87
176.24
139,99
111.20
88,33
70.16
55.73
44,27
3%.16
27493
22.19
17.62
14.00
il.12
8483
7.02
S5.57
4,43
3.52
2479
2.22
le76
1.40
le11
0.68
0.70
0.56

[ 2
0.35
0.28

% UNIONIZED
AMMONTA

0,302844
0.003580
0,0046507
0005674
0007143
0.008992
N.011320
N.014251
0.,0179490
0.022585
N,026431
0.035789
0.065052
N.056710
1.,071383
N,099849
D.11308/
0.14232/7
0.17911¢
0.2253R«
N.283575
06356739
Ds04R0Y2
0.5hall%
0.709266
0.891276
1.119464
1.405247
1. 762685
20209003
2.765151
34456364
44312703
5.369413
6,666994
8.250807
1N.169873
12,474609
15.213197
18.426422
224141094
26h,362619
2] L0HTHSD
16.200053
41 ,6607SHT
474348053
53,098038
58,766891
flhe212618
£9,314270
73.983475
78.166016

¥ IONIZED
AMMONTA

99,997147
99,996414
99,9954143
99,954 324
99,942H44
993,990997
99,988678
99, 915748
99,9R2056
99,977402
99,971558
99,964203
99,954941
99,943283
Q9,928604
99,.,910141
99,8R6302
99,.857666
99,820877
99,774612

.99,7166415

99,643250
99,551320
99,435776
99.290726
99,108719
98.880524
9 ,594742
93,237305
97.790v85
97.234848
96.,543625
95,687286
94.,630585
93.,332993
91,749191
RG,B830124
87.525391
A4,766789
R1.573578
77.858902
731.637390
61,932144
61.799942
S1e.332413
52.651947
46,901962
41.233109
3%,787582
30.,685730
26.016525%
21.833984

CONCENTRATION
NHa+NM3

726,025146
575.118652
456.838135
362.nR6033
2RB,253K67
2284972717
18]1.8R34396
l44,480025
114,7687084
91.158488
72.4220463
57.531204
4S.702957
36.307434
28.864315
22.91H107
18.207169
14,466721
11.495572
9.135502
T.260%435
S5.77173)
4,5R839]
3.649325
24903001
2310171
1.839272
lewsb222
l1.168104
0932094

_ Q.764624
0.595712
0.4774206
0383468
0.308835
04249551
0.202461
00165055
04135343
0.111742
0+092994
0.0783103
0.666274
0.056278
04069615
0«043486
0.038777
0.035037
0.032065
0029705
0.027831
0.026341
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GE-V

16.0
1640
1649
16,0
1640
16,0
16,0
16,0
16,0
16.9
16.9
1646
1640
1640
1640
1640
1640
149
16,0
1640
1640
16.0
1640
1640
16,0
1€.0
16,0
1640
16,0
16,0
1640
1640
1640
16.0
16,0
1649
16.0
16,2
16,0
16,0
1640
16,0
16,0
1640
16,0
1649
16,0
16.0
16.0
16.0
1640
16,0

PKA

0
I

9.5297
9.,5297
9,5297
9.5297
9.5297
9,5237
39,7297
G.5297
9.5297
9,5297
9.5297
9.5297
- 9,5297
9.5297
9,5297
9.5297
9.5297
9.,5297
99,5297
3.5297
9.5297
9.5297
9,5297
9.5297
. 9.5297
9.5297
9.5297
9.5297
9.5297
9.5297
- 9,5297
9.5297
9,5297
9,5297
9.5297
9.5297
9.5297
9,5297
9.5297
9.5297
945297
9,5297
9.5297
9.5297
9,5297
9,5297
9.5297
9,5237
945297
9.5297
9,5297
9.5297

O WVWEINIPNELPWUN=ODODINTNLFWN~OBINITVNLIFWUN~OQOODNITAPRWN—~DODNE NS W=D
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#& CONCENTRATIONS OF AMMONIA(NHGeNH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3-N

RATIO

33463,.85
26899,05%
21366,.71
16972.20
13481,52
l10708.77
8506.28
6755.79
536/.12
Llh3.26
33kn.43
2h39 494
2136.70
1697.264
1368.17
1070.39
850,54
675,69
$36.72
426.33
338.65
269.00
213.67
169.73
134.82
107.09
85407
67.57
53.67
42,53
33.87
26490
21437
16,97
13.48
10.71
8.51
6.76
5.37
426
3.39
2.69
2.14
le70
1.35
l.07
0.85
0.68
0.54
0.43
0+3a
0.27

» UNIONIZED
AMMONT A

0.602953
0.00371/1
N.00461Y
0,005897
0.00761 /1
N,00933/
0.01175>
N,0l167393
0,018629
0.C23451
0.029521
nN.037162
0.0457177
N.0588R%
0.,074120
0.093233
n.117429
N,lw7779
n,185971
0.236010
0e290422
0.370373
Deéhb82>
0.585732
0.73627>
0.925150
1.16191V
1e45H368
1.829067
2¢291803
2.868185
3.5462013
Go,470755
54563930
6,905092
Be540292
10.,518970
17, 49140/
15.705150
14998993
22. 796460
27.,099467
11 ,879730
17.,07391%
42.5K85342
48,28735«
S4,034348
89,67599>
~5.072754
70,109070
T4.701492
7R.801666

% IONI7ED
AMMOUNT A

99,95 70460
99,996277
99,9953i6
9%,994095
99,992509
99,990662
G9,9HR2 IS
99,9K5199
99,911369
94,976547
Qy,970674
99.962830
99,95321/
99,941116
99,925873
99.906708
99,882548
99,.,852219
99,814026
99,7659176
99,705566
99,629623
93,.534164
99.414261
93,26371A8
99,0 74H644
9R,8380439
IH,561626
9R,170929
97.708191
97.131R05
96.415787
95,529236
94,4 36050
93.,094894
91 .459702
B8o.481018
A7,108521
B84,294846
81.001007
77.203140
72.900131
6H 120270
62.926086
S57.414A5R
51.712646
45,965652
406324005
34,927246
29.890930
25.298508
21.19833¢4

CONCENTRATION
NHG e NM 3

697.,277100
553.471826
439,9650937
349.478027
277.604480
220516099
175.164886
139.142883
110.529510
87.801056
69.747208
55.406494
44.G15244
34,966827
27.77963«
22.070221%
17.535263
13.933008
11.071A34
84798759
6.933347
5559259
44420115
3.515260
2796509
24725583
1.772081
l.411851
1.125710
0.898419
0717875
0.574464
0.460548
0,370062
0.29H4186
0.241092
0.195742
0.159718
04131103
0.108374
0.090319
0.075978
0.064586
0.055538
0.068350
004204l
0.038105
0.,034503
0.031641
04029369
0027563
0.026129

L 27



9e-v

TEMP C

16.5
1645
16.5
16.5
16.5
1645
16.5
16,5
1645
16,5
16,5
16.5
16,5
16.5
16,5
16.5
16,5
16.5
16.5
16,5
16,5
1645
16.5
1645
16,5
16.5
16,5
16.5
16.5
16.5
16,5
16,5
16.5
16,5
16,5
16,5
16.5
16.5
16,5
16.5
16,5
16.5
16,5
16,5
1645
16.5
16.5
16.5
16.5
16.5
16.5
1645

PH PKA

95134
9.5134
9.5134
3.,5134
9.5134
9.5134
9,513¢
9.5134
9.5136
9.5134
9.5134
9.5134
9,5134
9.,5134
9,5134
9,5134
9.5174
Q,5]1%%
9.5134
9.5136
3.5134
9.5134
9.5134
99,5134
99,5134
9,5134
9.51134
9,%134
9.5134
9,513
L. - 9.51 34
9.5134
9.5134
9.5134
9.5134
9.5134
9.5134
9.5134
9.5134
99,5134
99,5134
945134
9.5134
9,5134
9.5134
9.,5134
9.,5134
9,5134
93,5134
9.5134
9,5134
99,5134
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#% CONCENTRATIONS OF AMMONIA (NHGeNH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N

RATIO

32617.05
25908,6R
20580.03
16347, 32
12965.16
10314.49
8193.10
6508.02
5169.51
“106.29
3261.75
2590.90
2058.03
1634,75
1298.53
1031,46
819,32
650,81
516,96
410,04
326.18
259.09
205.81
163.48

. 129. 56
103,15
81.93
65.089
Si.70
41,06
32.62
25.91
20.58
16435
12.99
10.31
8,19
6,51
Se17
4.11
3.2%
259
2.06
1.63
1.30
1.03
0,82
0.065
0.52
Qat]
0.33
0.26

¥ UNIONIZED
AMMON A

0.003060
0003860
N,006859
0.006117
0.007701
0,007694
0.012204
0.015363
0.019340
040243417
Ne 030649
0.,038%82
0.04H567
0.061134
0.076951
0.09A855
0.,121903
04197414
0,193065
04242930
04305643
04354476
044435645
0.6079R06
0,764204
0,960175
1.,205789
1,913271
1.897657
2.37732»
24974561
3.716127
4,633736
5764360
7.15ul68
A,83789%9
10.,877323
13.31u614
16,20K176
19.5%3603
23.453800
27.84730>
17 ,.,699860
7.953217
43,504990
494224564
K4 ,966523
60575333
£5,920471
70.889230
75.,403809
79.421509

% IONIZED
AMMONT A

99,996933
99,996140
99,995132
99,993u41
99,9922%4
99,9902995
G9,9877%3
99,984634
99,98£065?
99,975647
99,969345
99,961411
99,9%1431
99,934858
99,923050
99,903137
99,8780%2
99,.84H573
99,896931
99.757065
99,634351
99.615524
99,516449
99,392014
99,235794
99,0394825
9He 7942059
9A,4R6725
YH, 102341
Q7,622665
97.02%430
96.2834659
95, 366257
94,235626
Y2.849823
91.‘6209“
R9,122665
Bh.681381
A3.791824
BO.416%92
76.53619¢
T72.152695
67.300140
62.,046783
She@95010
5047754306
454035477
39,426667
34,079529
294110764
24596191
20578491

CONCENTWATIOH
NHG oNrH 3

671.605713
533.4H0225
423,76342R
336.511%16
267.385010
212.395950
168,715431
134.020706
106,4H60754
B4.5659164
67.180023
53.367294
42.3954647
33.6R0191
26.,757370
214258405
16.890396
13.420784
10664761
86675559
6.735024
5.355335
4,258135
3.3R6593
24694305
201064401
1.707596
1.360628
1.085¢021
0.H465099
0.692203
0.554071
00444350
0.357195
0.2887965
04232974
0189233
0,154596
0.127035
0.105142
0.087752
0.073939
0.062967
0.054251
0.047328
0.041829
0.037461
0.033991
0.031235
0029045
0.027306
0.,025925



LE-Y

TEMP C

l-’.o
17.0
17.0
17.0
17.0
17.9
17.0
17.0
17.0
17,0
17.0
170
1700
17.0
1740
17.0
17.0
17.0
17.0
l7l0
17.0
17.0
17.9
17.0
170
17.0
17.0
17.0
17.0
17.0
1790
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.9
1740
170
17,0
17.0
17.0
17.0
17.0
1760
17.0
17.0
17.0

#s CONCENTRATIONS OF AMMONIA (NH4#NH3) WHICH CONTAIN AN UN=IONIZED AMMONI

PH PKA

G,4972
3,4972
9.,4372
G,4972
9.,4972
99,4972
9.4372
99,4972
9,4972
9,4972
9,6972
G,4972
Q,4972
9,4972
9.,4972
9.,4972
9,4972
9,4972
9,4972
Q,4972
9.4972
9.4972
G 0972
Q.,u972
Yes972
9,4972
9.4972
9.4972
Y972
9.6L372
- - 9,4972
Q.4972
Q,6972
9.4972
9.,4972
Q. 4972
— G.4972
9,6972
9.4972
9.4972
Geu972
Fal972
944972
G.0972
Q.,4972
9,4972
9.4972
9,64972
F,6972
9e4972
9.,4972
9,4972
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RAlIO

31@20.18
24951.97
19624.83
16747.45
12508.66
3936.00
7892.45
6269.21
4974.82
3955.61
3142.06
2499.563
1982.51
1574477
1250.88
¥93.61
784.26
626,93
497,99
395,57
314.21
249459
198.25
157.48
125.09
99,36
T8.93
62,69
49,860
39.56

. 3l.«2

2446
19.63
15.75
12.51
9.94
7.89
6.27
4,98
J.96
3el6
2450
l.98
1.57
1.25
0.99
0.79
0.63
0.50
0.40
0.31
0.25

% UMIONIZED
AMONT A

0.0031R3
0.004G07
0.0050044
0,005350
0007994
0.0100563
0.012667
0.015948
0.020077
(0295274«
N.0310816
0.060051
0.050416
n,0634a6l
0079889
0.100542
0.1206541
015925+
Ne200405
Ne2%2164
nN,31724v
M, 3545064
0.501872
0.630999
0.7930u%
0996386
la251lad
1.570012
1.968523
2. 465652
3,084371
3.8%223Y
4,801769
54970829
7.402373
9,1643778
11.245087
13.756176
16,72235%1
20,17R46/7
24,14181>
P8,604660
I3.02T78T7H
IR, 837479
LG, 425980
S0,159134
65,.,88Rr123
H1,4560504
6£6,7552680
71654678
76.090561
a0,025818

% TONQZED
AMMONT A

99,996411
96 .995947
949 ,994949
Y9 ,993637
99,992004¢
9G,9R5929
96,987320
99,984039
9y ,979919
G4,976716
94,.965170
94 ,959946
99,9%4954%
9%,936539
99,920120
99.89%4645
99,873459
99,84074w
99, 799591
9u,7647433
994662739
99,600537
93,493123
99,3649H8
99,205909
99.003601
9H, 748840
QUL B29977
91.031464
G7.534348
96.915619
96,147766
95,198227
94,029160
92.597610
90 .856216
RH.T54913
85,243620
81.277649
79.821533
75.858185
71399340
6h4T72122
61.162521
55.574020
49,B40866
46,111877
3R,535492
33.24¢4720
2Re 345322
23.909439
19.,974182

COon

CENT~ATION
NHGeNH ]

646.,951G16
513.905518
408,213167
326.260498
257.573730
2064.502707
162.525123
129.103561
102.554977
Blew66690
64.715561
S1.407698
40,H40469
32.445023
25.776276
20479060
16.271362
12.929064
10.274172
8.1653GS
6.,490176
5.159573
4,102635
3.263078
24596193
24066467
1.645691
1.311454
l.045961
0.335073
0.667557
0.534495
0.426H00
04344143
0.278154
0.225)60
0.183102
0.149673
0.123129
04102039
0.085288
0.071961
0.061412
0.053016
0e.D063a47
0.061049
0.036841
0033499
0.030844
0.028735
0.027060
0.025729

.

A CONCENTRATION OF Q.02 MG/L NH3=N



8e-v

TEMP C

17.5
l7.5
17.5
17.5
17.5
17.5
11.5
17.5
17,5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17,5
17.5
17,5
17.5
17.5
17.5
17.5
17,5
17,5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17,5
17.5
17.5
17.5
17.5
17,5
17.5
17,5
17.5
17.5
17.5
17,5,
17.5
17.5
17.5
175
17.5
17.5
17.5
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10.1

CONCENTRATIONS Ol

PKA

9.4810
9.4810
Q.4810
9.4210
9.4H510
9.4810
Ge6A10
G.4810
9.4310
9.4810
9.,4410
9.4810
9.4810
9.4810
9.4810
9.4H10
9,4810
9.4810
Q.4810
9,4810
Q,4810
9,4810
9.,4810
9.48]10
9.4810
9.4R10
F,4810
9,6810
9.4810
94810
9.4810
9.4810
9.,4810
9,4510
9.4810
9,4810
9.4810
9.4310
9.4810
9.4810
9.4810
9.,4810
9.4410
9.4810
9.4810
Q.4810
9.4810
9.4810
9.4810
99,4810
944810
9.,4810

RATIO

3o0271.12
240645,24
19099,84
15171.56
12051.22
9572453
7603.82
6039.%4
4797.70
3810.,95
3027.15
240456
1910,01
1517.18
1205.14
957.¢28
760.39
604.00
4719.78
38l.10
302.72
240,46
191.00
151.72
120.52
95,73
To.04
60.40
47.98
38,11
- 30427
24,05
19.10
15.17
12.05
9.57
U Y- 1
6.04
4.80
3.81

- - 3403
2440
1,91
1.52
l.21
0'96
0.76
0.60
0.48
0.38
0.30
0.2‘.

% UNIONIZED
AMMONI A

0.003303
0,004159
0,005235
0.006591
0.00R297
0.01044>
0.01315¢0
N.015554
0.020837
0.026233
0,033023
0.041570
0,052328
0.0658608
N.082907
04106354
0.,131334
0.165289
0207997
0.261711
0e329251
0.414149
n,520824
0656794
0.8229461
l.0338]16
1.298021
1.628636
2,0417138
24556851
3.197714
3.992620
4.974972
6.113463
T.661833
9.451030
11.622317
16.206165
17.247635
20.785217
24,8306713
?9,371536
24,363205
A9,726044
454347610
51.090378
S64804504
A2+ 343094
AT7,576859
72.4905212
76.761780
P0.6140670

% IOMIZED
AMMONI A

99,9966R9
99,9958 34
99.,994751
99,9%3404
99,991699
99,9R9544
9Q,986H47
99,8683444
99,979156
99,973755
99,966965
¥9,95842¢
99,967662
94,934128
Q9,917084
99,895645
99,8685652
99,.d34702
99,791992
99, 738241
96,670746
96 ,H85846
98479172
99,345200
99,1770p48
9R,966171
93,701965
92,371353
97.958267
97.443146
96.802277
96.,00737¢
95,.025024
93.,816528
92,335165
90541962
B8.377670
85,795822
2752365
79,214783
75.169327
73.62K8464
6S5.636795
60,273956
544652390
4B,999622
43.195496
37.656906
32.423141
274994784
23.23822¢0
19.385330

CONCENTRATION
NH4 ¢+ NH3

623.30273¢4
495.112061
393.266133
312.6403075
248,155106
197.121043
156.5:3706
124.382474
98.305206
78,488159
624369670
49.530411
39.347702
31.759247
244434366
19.730896
15677076
12.456995
9.869187
7.857455
6.253582
4.971636
3.953351
3.146498
24502002
1.991649
1.536260
le264267
1.00846¢
0.80%287
04663497
0.515701
0.413872
04332985
0.248735
0.217699
0.177159
0.144957
04119379
0.095061
0.GR2922
0.070102
0.,059919
0.051830
0045405
0.040301
0.036247
0.033027
04030469
0.028437
0.026823
0.025541

F AMMONIA (NH4¢NNH3) WHICH CONTAIN AN UN~-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N



6E-Y

TEMP C

18,0
18,0
18,0
lé.0
18,0
1,0
18,0
18,0
1340
xSJ\)
13,0
13,u
18!0
18,0
18.0
l1ded
18,0
18,0
1R.0
18,9
16,9
18,0
lB.Q
18,9
18,0
18.0
1840
18,0
IR0
18'0
18,0
lglo
18,0
18,90
16.0
1B8.¢
1€,0
18,¢
18.0
1800
18,0
18,0
18,0
18,0
18,0
1849
18,0
18,0
18,90
18,0
18,0
1840

PH PKA

Q,6H49
9,0649
9,6hu9
9,4649
Q4649
9.,4649
Yeltbu9
Q,4649
Q.4669
9, ab69
Gaubby
Q6649
9,4649
99,4649
Q,4649
G, u649
G uha9
9,4649
Q,4bu9
Q,4649
Q66
90,4649
9,4649
UL TAY
9.,4649
9, 4049
Q4649
9,4649
R 9,4649
9.4649
. - . 9.46u49
9.4649
Q4649
9,4649
9,4649
9, ub49
o 9,4649
9. 4649
P.4649
G 4649
9,4649
9,4649
Q4649
944549
9, 4549
9,4649
93,6649
9.4649
944649
9,4649
9.4649
94649

ODOVPIVOOVIOVIVLIDPPIRIRITIRBNNSNSNNNNSNNNEOIINOIEIIDDIITONAN NNV
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RATIO

29167.8K
23168.89
18403,73
l46)3.62
1161¢.00
9223.75
7325.70
5819.481
462l 84
3672.06
2916.81
2316.92
1840.40
l461.88
1161.22
922439
732.68
581,99
4bhee29
36/.21
291,63
231.70
14 .04
146,19
116412
92,246
73.27
54,20
46,23
36.72
29417
23.17
18440
14462
1l.61
9422
7.33
.82
4462
3e67
2.92
2.32
1.86
let6
i.16
0.92
0.173
0.58

- 00“6
0.37
0.29
0.23

* UNIOMIZED
avugnla

V.003425
N.006316
0,005433
N.006849
n,008611
Mo D10HA0
Ne013647
0.,01718Y
n.021627
0.027225
N.03427<
0.043162
0.0%4307
0,06H358
0,08604c
n.1068297
0,136299
Nal171530
N.215867
N,271543
0.341662
0.4297al
0.540417
0.679393
0.853802
1.072509
1.346457
l.6R91943
2.117311
24650995
3.314652
64137386
54153449
6,402369
7.929659
G TH0TAHS
12.069131
16,6A26%0
17.783981
2il.403122
25.530090
WL, 1647564
15205363
ah, 618317
4fa269220
G2.017624
R7.713054
£3,210632
AR 4368464949
73.1«0803
77.417435
al,148278

% IONIZED
AMMONTA

Y, 9964967
99,995642
97.994553
99,993149
99,991379
99,9K19151
99 ,9%6343
99,952419
99,978363
99,972763
Q99,965729
99,956443
99,9456%4
93.9310641
99,913956
94¢,891693
99,863693
99,824461
99,784149
94, 723409
99,658325
99,570¢51
99,459579
99,320602
99,146194
9K8,92749(
94.653534
98,310791
97.8H42675
97348999
965,685333
95,862610
94,846542
91,597626
92,071335
99.219208
K7.990860
R5,337341
82.216019
78.596878
76,469910
69,852432
bu . T94617
59,3416AH3
53, 730774
47,982376
42.286942
36,789363
31.615051
26,6859192
27.582565
18.811722

CONCENTRATION
NHGeNH3

600.596670
w77.068359
376495313169
301.018066
239.111710
189,9375G2
150.477182
119.1506433
95.204961
75.62R8326
60.,078033
47.725983
37.914383
30.120743
23.930038
19.012543
15106463
12.003737
9.5319157
TeSBl1466
6.026421
4e791196
3.810022
3.030644
24411565
1.919812
1.525198
1.218922
04972460
0e770688
0.621181
04497657
0.399538
0.321A00
0259691
0.210515
04171453
0e140625
0.115778
0.096201
0.0R0650
0.068297
0.05R485
0.050691
0.044500
0039583
04035676
0.032574
0.030109
0.028151
0.,026596
0.025361

#e CONCENTRATIONS OF AMMONIA (NH&+NH3) WHICH CONTAIN AN UN=-IONIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3=N
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TEMP C PH PKA
18,5 5.0 Q,6488
18,5 Sel 9,6488
18,5 Se¢2 9,6488
18,5 S.3 9.44R8
18,5 Sels 9.,4488
11,5 5.5 9.6448
1445 Seb Q.,44R8
18,9 Se7 9.4488
12,5 5eR 9,44R8
14,95 5.9 G.4488
18.5 640 9,4488
18,5 fol Q. 64R8
18,5 62 9.44R8
18.5 6e3 99,4488
18,5 Hele Q.44R8
18,5 6.5 Q. 4488
185 feb Q,44R8
18,5 6.7 9.4488
18,5 6.8 . Q. 4488
16,5 6.9 9 HLHB
18,5 7.0 9.4488
18,5 7.1 9,44R8
18,5 7.2 9,4488
1.5 7.3 9.44H8
1865 Teo - . 9.44R8
18,5 7.5 G.4488
18,5 Teb6 Q.4448
18,5 7.7 9,4488
18,5 7.8 _- - Q,4488
18,5 7.9 9,44R88
18,5 - Ba0 Q.4488
18.5 8.1 G,44R8
18,5 Be2 9.4488
18,5 8.3 99,4488
18.5 Aeb 9,.,4488
13,5 345 9,4488
18,5 a.6 Q9,4488
18.5 Re7 9.44R8
18,5 A.8 9e4u438
18,5 3,9 F.4488
1845 9.0 9.44R8
18,5 9.1 q,44R8
18,5 9,2 - Q444418
18,5 9.3 9,4488
18.5 Qe 9.44R8
18,5 9.5 9,44R8
18,5 9.6 9,4488
18,5 9.7 9,4488
- 1845 9.8 9,4488
18,5 9.9 9.4488
18,5 10.0 9.4488
18,5 10.1 9.4488

#%  CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN-TONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3~N

RAVIO

28108.36
22327.29
17735.21
14047.60
11199.19
HBBAB,T0
7060.55
$A08.4]
G45a4,92
3538,.6A8
2810.87
2232.76
1773,55
1408,78
1119.03
8un. B
706.07
b60 .85
445,50
353.87
281.09
223.28
177.36
140.4A
111.91
88,89
70.61
56,09
44,55
35,39

coe- 28411

22433
17.74
14.09
11.19
8.89
7.06
S5.61
4obb
3.54
2.81
2.23

- 1.77

leal
l.12
0.89
0.71
0O56
045
0.35
0.28
0.22

¥ UNIONIZED
AMMONT A

0,003558
0,0040473
0.,005638
N,007094
N.008930
0.011249
0.0lal6l
0.017827
0.022442
0.02R8251
0.035563
0.066768
N.056352
0.070933
0.,089283
0.112374
0.141430
0177984
0,22396>
N.2611792
0,354495
0965873
N.560673
Ne.704822
0.AB5700
lell2477
1396502
1.751756
24195369
2.7481H1
3,435305
44,2466%0
54337334
6627704
B.203004
10,112186
12.405654
15.131721
18..331451
22.032160
76,239914
30.93243%
16.053970
614513794
47.1902117
S2.940353
GReHL134]7
A4,0667873
(9,179413
73.861420
78057785
Rl1s 746918

% IONIZED
AMMONTA

99,996429
99,9955]14
99,994 354
99,9928H9
99.991058
99,988739
39, 91582%
99,9K2]62
99,977554
99,971741
99,964432
99,955731
QV,943634
99,923062
99,910706
Y9,887619
99,858566
99,822006
¥Y9,776031
94,718201
99,645493
99,554123
9Q9.,439316
99.295166
99.1142R8
OB 807512
GH 603485
94,248230
97.804626
97.251316
96,564682
95.713333
94,662659
913,372284
31, 796982
BY.887802
R7.594345
Ra. 868271
Al,.668549
TT.967634
73.760086
69.067560
63.946030
SR, 486206
52. 809723
47,059647
41.386%81
35,933212
304820587
264138580
21.942215
18.2%3082

CONCENTIATION
NF&G N H3

578.771484
459,739502
3654188477
290054229
230.426590
183.038A95
145.397369
115,497539
91, 76wT437
T2.R81912
57196423
45,993057
36.537872
29.027359
23.0615908
18.322662
14,558470
11.564457
9.193397
7.306814
S.R0825S
4,617902
3.672169
2921306
2e3267146
14450823
1,474398
1.175391
0.937483
0.749223
00599365
0.480327
0+3R5773
0.310666
0251006
0.203616
0,155973
0.136972
0.112321
0.093454
0.078468
0+ 066564
0057109
0.049598
0.043632
0.038893
0.0351286
0.032138
0.029763
0.027877
0.0263786
0.025187

L 2]
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TeEmP C

19.0
13.0
19.¢
19.0
19.0
19.0
19.0
19,2
19.0
19.0
19.0
19.0
19.0
19.9
190
19.0
19.0
19.0
19.90
15.0
19.0
19,0
19.0
19,0
15.0
1940
19,0
19.0
19,0
19.0
19,0
19,0
19,0
19,0
19,0
19,0
19.0
19.9
1940
19.0
19.0
19.0
15,0
19.0
19,0
19.0
19.0
19,0
19,90
19,0
19.0
19,0

PH PKA

9,64328
9,4328
99,4328
9.,4378
9,47328
G,6378
99,4378
9.,4378
9.43278
9.6328
9,43/78
9.4378
99,4378
Y0328
9,.4328
9.4328
99,4328
9.4328
9.647378
Get32H
Q.,4328
Qe4328
9.4308
9.4328
9.4328
9.,4328
9.4328
9.4328
9,.,4378
G.0378
93,4328
99,4378
9.,4328
G.4328
9,4378
9.6378
- . G.4378
9.6328
9,4328
9,438
9,4378
Q.,4328
- . 9.4378
9,4378
q,4328
9.,4378
9.4328
G,4328
9.4328
99,4378
9,4328
9,4328
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#»  CONCENTRATIONS OF AMMONIA (NHGeNri3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

27090.77
21514.99
17093.15
13%77.59
16765,08
8566,.51
68G4 .95
S405.37
4293.64
3410.57
2709.11
2151.93
1709.34
135/.78
1078.52
8%6,70
680,50
544454
429437
341.06
270,491
21%5.29
170.94
135,79
107.85
85,67
68,05
S4.06
42494
34.11
27.09
214592
17.09
13.58
10.79
Be57
6.81
S5.41
4.29
de4l
2e71
2.15
1.71
1.36
l1.08
Oeb6
0.68
0.54
0.43
0.34
0.27
0.22

* UNIUNEZED
AMMONT A

0.003691
NedNGbGT
N,G05E50
0.007365
0,ud9271
0.,011671
N.014693
G.0LEa97
N,0232H4>
0.1n2931¢
N 03rNYI
N,Ubbba
QauS4468
n,0735906
0.,092633
0,116%90
[P T YELS
0.104657
0232354
n,292345
N,3A7762
N,442544%
0.581611
0.,731103
0.918663
1.1537482
1,448197
1.416360
2275956
P. 868464
3,5597%)
G,4060523
Se9e673/
A 859577
HoaRayrne
10,452319
12.811934
15.,611364
1H.HRI954
22,672104
26,95980%
I1,725708
16,908401
42.,41178Y
48.11004n
£3.,85791v
59.504974
f4,911179
~9,960052
764,567047
78.682810
a2,290680

% [0NIZLD
AMIOUNT A

Y9.996307
99,995 346
Gy.934]41}
9Y.992630
99,990723
99,968327
9Y ., 9K5306
QQ9.941491
94.976715
9G9.9706K8
Gy e FAIVAY
99,953552
95 ,9415%248
99,92n349¢
90,9¢ 7354
9G,8R34048
9G.8532%6
99,815334
99.767539
9Q,707642
90,632233
Q4u,53744%
99,4)83481
99,2668490
93.081329
9r,B6K207
94,551788
EEFS F-R LU
97,.724030
97.,151520
965,440247
95,559464
Qul 473251
Q31,l4a04ll
31.515015
39,547668
87.183065
B4 ,383626
R1.110046
77.3278%6
73.040192
AR, 274292
A3,091599
57.588211
51.68499%4
4n 162090
40 .495026
35.088821
30.,039948
25.432953
21317184
17.709320

CONCENTRATION
HHG e HH3

557.A19336
“43.0356636
351.958750
279.513252
222.085464
176.413147
140,134439
111.31715%¢4
BR, 426727
70.7246171
55.n801193
44,328766
35.215R066
2749772340
224227371
17.560095
14.,23216F
11.150395
8.+51320
70643036
5.978725
4et51468
3.540167
2.816294
24241300
1.7R456S
leu?t767
1.133%85
0.904674
0.722R44
0.578411
Q. 663084
0.372553
0.300164
Celuchbbl
0.156990
0.160710
0131891
0.109000
0.090816
0.076373
04054900
0.055787
0.068548
Qe04a2794
0038230
0e034502
0.031720
0.02%431
0.027613
0.026168
0.025021

.
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TEMP

19.5
19,5
19.5
19.5
19.5
19,5
1745
19,5
19,5
19,5
19,5
19,5
i9.5
19.%
19,5
19,5
1945
19.5
195
19,5
19.5
19,5
19.5
1945
19.5
1945
1945
15.5
19,5
19.5
19,5
19.%
19,5
19.9
19.5
19,5
15.%
19.5
19,5
19,5
19,5
19,5
19.5
19,5
19.5
19,5
19,5
19.5
19,5
19,5
19,5
19,5

©
I

PKA

9.6169
9,4169
9.,4169
9.,41A9
Q9.4169
9.41A9
9.41A9
Q4169
96169
Q.,4169
S.4l69
99,4169
Yeslr9
Q.4169
Ge41R9
9,41A9
4169
9,41A9
Q,41K9
9.4169
94169
Q,41A9
Q.4169
9.41A9
R 9.,4169
Qe 41A9
9.4169
G,ulk9
9.4169
9.,4169
P 9,4169
9.4169
9.4169
9.4169
9.4169
9.,4169
9.4169
9.4169
99,4169
9.4169
9,41A9
9.61A9
Qealh9
9.4169
99,4169
9.4169
9,4169
9,4169
9.4169
9.4169
9,4169
9.4169
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10.

#% CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN=JONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

26113.29
20742.5%
16476,42
130n7.70
10395%.%4
62s57.80
6559,.061
5210, 33
4130472
3287.51
2511.36
2074.28
16647.66
1308,79
1039.61
825.79
659,45
5¢l.064
413.88
328.76
26l.la
207.43
164,77
130.588
103.96
82.58
69,60
S2.10
41.39
32.88
26.11
VT4
16,48
13.09
10.40
4,26
6,56
.21
4014
3.29
2461
2.07
1.65
1.31
.04
0.83
.66
0.52
Qenl
033
0.26
0.21

% UNIUNIZED
AMMON LA

0.003829Y
Ne006Rr2}
0.60606Y9
0. 007640
0.0036148
n.olz2lon
0.015243
0.,0191AY
0.024156
0030409
0.,036279
0.04R1R6
0.06065>
N,076348
0.096093
0.12095v
0e152219
N,1915%50
0.24103>
N,.30325>
n,38147>
0,479775
0,603251
n,75826¢
06952724
1.19645<
1.501593
1.883069
2.35913%
2e9951945
3,688086
4,599098
5.72177Y
7.09R8123
B. 770720
10,5013006
13.2280060
16.101639
19,459457
?23.32284>
27.6H9545
I2.5726993
1l.768173
43,311752
49,027985
G4, 769760
A0 3BT7299
£5,743530
70.72662%
794257627
79.2952679
n2,819885

% TOMIZED
AMMONT A

99,956170
99,.995178
99,9%93927
99,9923%5
99,930372
Gy IR THRS
Q9,984756
94,9R0304
99.975b30
99,9¢9589
39,961716
99.951813
Q0,939331
99,923A45
99,903900
9Q,879944
Q9,847778
99,808441
99, 7584957
99,696732
99,618515
99,520218
99,3946744
99,241730
ug,047272
9n,803543
94,498398
9a,116929
§7,640854
97.048050
944311905
G5.,400894
G4,27d214
972.921871
91,2252656
89,1948645
a6,771927
A3,898361
an,540543
Th.677155
72310455
61473007
62.231H27
S5he.688248
50.972015
45,230240
39,612701
34,256470
29.273376
244742371
264707321
17.180115

CONCENTRATION
NHGeNH3

537.6913115
427.109619
339,2700620
269.436338
216,072R91
170.0485515
135.078712
107.301224
85,236HK93
67.710373
53.788574
42.730072
33.965953
26.964521
21.426117
17.023621
13.526600
104 T48K16
8.542335
64749600
54397465
4,291595

3 413175
2.715419
2.161172
1.770918
1.371210
1.093427
0.872776
0697506
0.558284
0.047696
04359853
0.290077
0.239651
04190625
0155654
0.127875
0.105810
0.068283
0.074360
0.063301
0.056517
0.047539
0.041996
0.0375%94
04034097
0.031319
0.029112
0027359
0.025967
0.024861



ev-v

Temp C

200
20,0
2040
20.0
2G.0
2040
2040
200
20.0
2040
2040
20,0
2040
20'0
2Ge0
2040
2040
2ue0
2040
2040
200
2040
20.0
2( 0
2040
2340
2Je0
20,0
20.0
2940
2Ca0
2040
2340
204G
2040
2040
20,0
20.0
20 .0
20640
2040
2040
20.0
2040
20490
20.0
2040
20,0
2040
2040
2040
2040

PKA

h’)
x

9.,4010
99,4210
9,4010
Q.4010
3.,4010
9,4010
9.4010
9.4010
Q,4010
Q,4010
9.4010
9.,4010
Q.4010
9.4010
9.4010
9.4010
99,4010
9,4010
9.4010
9.,64010
9.,4010
9.,4010
944010
9.,4010
.. G.4010
9,400
99,4010
G,4010
9440190
944010
3.4010
9.4010
9.4010
G.4010
Q.4010
9.4010
9.4010
S.4010
9.4010
99,4010
Q.,49310
9,4010
-~ Y.6010
9.,4010
9,4010
9,4010
9.4010
9,010
9,4010
9.4010
9.,4010
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#s  CONCENTRATIONS OF AMMONIA(NHe+NH3) WHICH CONTAIN AN UN=-TONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N

RATIO

25)76.29
19996.68
154983493
12617.07
1002<.11
7960.56
6323.54
5022.98
3989.90
3169.29
2517.46
1999,09
1588.42
126172
13002.23
796410
632,36
502430
399.00
316.93
251475
199.97
158.84
126417
100.22
79.61
63.24
50.23
39.90
31.69
25.18
20400
15.88
12.62
10.02
7.96
6,32
5.02
3.99
3417
2452
2.00
1.59
l.26
l.00
0.80
0.63
0.50
0.40
0.32
0.29
0020

¥ UNIONIZED
[JZEIVITRY

0.003972
0.005001
0.00629>
0N, 0u792>
0.009977
0,012560
n,uls581l
0.01950>
N,025057
0,031%43
N,039707
Ne.0499483
nN,0529106
0.079194
0.099679
0.,125645%5
0,15788/7
0.19R687
0250003
0.314531
04395649
N, 497582
1.625611
0e7R6323
N, ¥R730 3
1.240528
1556730
1951939
2elll9I8%
3.u58684
3.820394
GeT624TH
54922563
76343440
9,072327
11.15923%
13,654114
16,60252%
?0.039825
23.944131
2R, 428741
13.,335600
13,632690
46,213013
49,943390
89.67%274
A1.259903
~6,563411(
T1.479034
756933243
79.887543
A3,334732

® [ONIZED
AMMONIT A

99,996317
99,994995
99,993698
99,9492(65
99,99007°1
9O, GRTulT
99,984177
99,980047
99,9374930
99, 9648445
99,960281
99,950012
94,937073
99,920837
99,500316
99 ,B74542
9G,842102
99,.,801300
99, 749955
94, 6485455
99,604340
99,5024l 1
96,374390
99,213669
94,012085
98, 7S9460
k463268
93,0448050
97.555¢008
96.941315
96,179556
95,237518
944077423
92,656555
50.927658
AN ,B840T759
H6 345846
A3,397476
79.96017S
76.019869
71,571259
65,064200
61.,367310
565,746987
S0.056610
44,324722
38,740097
33.436523
2R,5209506
244066757
204112457
16.6652643

CONCENTRATION
NH4 +4HT

518.359375
all,752197
327.070557
259.H066152
206,3758485
163.936401
130.222321
103.643619
A2,172592
65276337
51.855103
4]1.194260
32.726044
25.999512
20656357
1€.412216
13.040948
10.363042
8,235901
6566247
5.204113
4.138015
3.291182
2.018517
2.0841%9
1.659776
14322643
1054849
0e842132
0.673165
04538950
0.432338
0.347654
0.280386
0226954
0.184511
06150797
0.124017
0.102745
0.0H5844
0.072427
0.061765
0.053297
0.046570
0.061227
0.036982
0.033611
0.030933
0.,028606
0.027116
0.025774
0.024708

e



TEMP C PH PKA RATIO ¥ UNINNIZED & [ONIZED CONCENTRATION

AMMUNILA AMMONTA NHG4e® R3] e
2045 S.0 9,.3851 24272.02 N,004120 99,995R8¢9 499, TR1494
2ueS Se1l 9.3851 1927%,97 N.005186 99,9%4412 396,935361
2v.S 5.2 9,3851 15314.65 0,006529 99,993469 3159.349121
2065 5.3 9,3851 12164,.,48 0.00R220 99,99177h 2504495622
29¢5 Se4 9, 3451 9662.92 0.,0103468 99,989639 196.9806042
205 S5 9, 3851 767954 n.013u27 99,986969 158.059467
2945 Seb Q9,3451 6096.91 0,01639Y 99,983597 125.55%193
2)e5 Se7 9.3851 LB84d495 Ne02064% 99,979355 99, 737000
2045 S.h G.3851 3beH.90 0025984 99,97399v 79.228195%
20,45 5.9 9,3851 3055.70 0.032715 99,967285 62.937515
€045 6.0 9.3851 2427.23 0.0411H82 59,9%58817 49.,997345
CUeS 6l 93851 1928.02 N,051440 99,948151 39, 718597
- 205 6e2 - 94,3851 - 1531,49 0,06%253 99,934733 - 31,553879
2045 6.3 9, 34851 1216.50 0.,0821135 9u,917862 25.,0A8405
20,5 6.4 9.3851 966. 31 n.103330 99,896606 19.916824
2045 65 9, 3451 76/.56 ne,130113 93,869873 15.824747
20,5 (Y.} 9,33851 609.70 0.16374/ 949,836243 12.574297
%’ 2.5 6.7 9, 3851 4d4,30 0296057 99,793930 Ye992354
Y 20,5 6.8 9413851 Jda. 70 N.25927¢ 99,740723 7.9a1461
Lo 29,5 6.9 9, 3851 305.57 N.32618> 99,673813 643123646
20,5 7.0 9, 3851 242.73 0.410295 99,589691 S5.,018335
2U.5S 7.1 9,3851 192.81 0.51%98¢2 99,484009 3.990646
205 7.2 9.3851 153.15 0.646710 99,351273 3.173963
2045 7.3 . 943451 121.65 0.81531¢ 99,184677 2525407
- 20,5 Teb . - 99,3851 . - - 96,63 1,324255 4, 979739 2.010262
23%.% 75 9.3851 76.76 1.2460659 94.713943 1.601027
2045 7.6 9, 3851 60,97 l.613665 94,.386322 1.275976
26,5 Te7 943451 48,43 2023023 97,976959 1.017740
205 7.8 943851 . 3Be47 - 2.53356/7 87.466431 0.812688
2y S 749 9,3851 30.56 3.1687ﬂ0 96.,831207 0.649777
2045 - 8.0 - 9,3851 .. .. 24.27 3,950787 96,043213 0520372
20.5 8.1 9.3851 19.28 4,930773 95,069214 0.417581
- 20,5 8.2 9.3851 19.32 54129224 93.870773 0.335932
205 83 9,3851 12,17 7.595674 92.404312 0.27107S
20,5 A4 9, 3451 .66 9,377950 90.622040 0.219558
20.5 8.9 9,34851 7.68 11.526245 RAL,4T73755 0178636 N
- 20.5 8.6 9,.3851 - 6,10 164,09015« A%,909836 0.16406130 .- . - TN
2645 8.7 9.3361 484 17114045 A2, 485956 0.120310 o -
2045 BeH 9,.3851 3.85 20.631073 794368927 0.099H01 , -
2045 8.9 9, 13451 3.06 24 4,655853 796 304107 0.083510 e o
205 9.0 9,3851 2443 29,1771 70 70.822830 0.070569
2045 9.1 9,385]1 1.93 VW e 111794 65.868206 0.060290
—— 2065 - - 92 - - - 9,3851 —— - 1.53 L 19,501649> 60) 4498905 0.052125 - - - - =
20.5 9.3 9.3851 1.22 454115651 S4,8K84969 0.045639 :
205 Q.0 9.3851 - 0,37 514855774 49,l44226 0e040487
. . 2Ue5S 9.5 9,34851 077 CheS5T6400% 43,425995 0036395
20,5 9.6 99,3851 0.61 R24122637 37.877%63 0.033144
20.5 9,7 9.3851 0.48 ATe3T70834 32.629166 0.030562
2045 9.8 - 963851 - . 0.38 72.217270 27.732730 0.028511
2045 9.9 943851 0.31 76993903 23.406097 0.026882
20,5 10.0 943851 0.24 R0 467560 19.532440 0.025588
2045 10.1 . 9.3851 019 A3,835434 164164566 0024560

#e  CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=-N




Gy-v

TeMvp C

cl.v
2140
21,0
2140
21,9
21490
2140
2le0
2led
2lev
21,9
2140
2l.0
21,0
21,9
2l.0
2le0
2140
2140
2l
2ley
2l.0
210
2149
2140
2140
21‘0
2149
2140
2l.0
21.¢
2140
cle0
cla0
21.0
2140
210
21.0
21.0
2le0
21,9
21e9
21.0¢
cla
2le0
2le0
2led
2140
2le0
2140
2160
2140

PH
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®a  CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N

PKA

9.3693
9, 3693
9,3693
943693
9,3643
543693
9.3633
943453
9.3693
943693
9,393
9.3693
5.3693
9,3693
9,353
943693
9,3693
9, 3€93
943693
9413653
9,3693
Se 3693
9.1693
9.3693
9,3693
93093
9,3693
9,3693
9.3693
9.3693
943633
9.3693
9,3693
9,3693
943993
99,3693
9.3693
9,3693
9.3693
9, 3693
9,3693
943643
G,3693
93693
9.3693
9,3693
9,3633
9,3693
9,.3693
9.3693
9.35693
943693

R4LT10

23405.03
14561,30
14761.62
11730, 35
9317.77
7401.37
5879.13
4h69,96
37G69.49
2Y46,.59
2344,54¢
1859.16
1476.78
1173.05
93l.79
743,15
547.92
41,00
370495
294,66
234.06
185,92
la7.6A
117,31
93.18
Teei2
8,79
46,790
37.10
29.47
23,41
18.59
14.77
11.73
YeJd2
7.40
5,48
ben?
3.71
2,95
234
levt
letd
1.17
0.93
0.74
0.59
Vets7
0,37
0.29
0'23
0,19

* UNIONIZED
AMUMUNLA

7006272
0.005377
0.006771
N,008524
0,010731
N.013504
N,C17600
GesC2l009
0e026951
0.033926
0,062707
N.05375y
Ve 067669
0085179
0,1972¢>
De136920
0,16500Gc
Ne2lib7e
Ne,268851
Ne33822/1
[ Y- Y V-2 ]
04534993
0.672584
0.865260
1.061793
1,33305«
1.672440
2096396
2.624954
3.,28230+
4,097354
S.17410G5
fedalB60
7« 254949
J.6916645
11,992390
14.536221
17636204
?1.233032
254337769
29,934440
14 ,974411
an, 37397
ab,01721¢
1764450
574465404
A2,976472
~A,165298
T2.941116
77.239639
Al .032920
a4,3223217

+ IONIZED
AMMUNTA

99,995728
99,994614
99,993225
99,991470
99,989¢258
99,98A4H1
99.982986
93.978592
Y).973¢38
39.,966064
99,957291
9I.966224
9%,932327
9y.,916825
QG,8%2792
99805067
G9.830115
99,786 31A
U, 731140
99,6K1774
99,574570
99,464996
99,327408
99,1%4739
9H,938202
93,666%40
94,327560
97.903595
97.375046
GUhe 7176432
95.,902634%
96 . 895689
91,658127
92.145050
9N.30n8319
ARL(97595
B5,463776
#2,363500
7A.766964
T4.6€2231
70.065552
65,0255489
59,62602¢2
531.,9827858
4R 4235550
42,534592
37.025528
31.834702
27.058884
22760361
18.967072
15.677673

CONCET=ATION
NHaG +NH]

4R14930176
382.d15%430
3064,085693
241,568538
191.873352
152.4]10H86k
121.071R08
96.175156
7643949926
604590140
48.212°00
38.300598
30.427551
24,173721
19.206116
1S5.240231
12.125845
9.63A169
7.658529
6.0R7627
“4.433818
3.848644
3.0061326
24435935
1939172
14546574
1.231135
0.9m2161
0.784395
0.627302
0.502519
04403400
0+374668
0.26212R
0.212451
0.172990
0161666
0.11074R
0.096972
0.681262
0.068784
0.05ART2
0050993
0064744
0.039776
0.035R30
0.032696
0030206
0.028228
0026657
0.325409
0e026418

on



op-y

- TemP

21.5
21,5
2l.5
21.5
21,5
2145
21.5
2145
21.5
21.5
2145
21,5
21.5
21,5
2145
2145
2145
215
21.5
21,45
21.5
2145
21,5
21.5
2le5
21.5
21.5
2t.S
21.5
cleS
2145
2le5
21.5
2].5
21,5
2145
21.5
21,5
2“5‘
2145
21'5
21.5
2145
21,5
21.5
2le5
: 21.5

21,.5
21.5
21 .5
21,5

PH PKA

9.3536
9,35%36
G,.3536
23,3536
9,3536
9,356
3.35136
9.3516
9,356
9.,3536
9,357
9,3536
9,3536
9.3536
9,35136
9.3536
9,3536
9,3536
9,3536
9.3536
9,35136
9.1536
9.39536
9,3536

¢ & 2 8 0 0

9,356
9.3936
Q,3%36
9,3536
39,3536
9.3536
9.3536
9.3536
9.3536
9,3536
9.3536
9.3%36
9, 3536
G.3516
943536
93536
9,3536
9.35136
9.,3536
9,35136
9,3536
9.3%6
9.3516
9.3536
9.3536
9,3536
9.3536
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0
P
-3

-
(-]
[

G.3536

QAT10

2257k 79
17929443
14241487
11312.74
H89R6,06
7137.848
5669.83
4503.71
3577.43
2841,65
2257.21
1792.97
1424,.21
1131.29
898.62
713.480
566,99
450,38
357,75
284417
225,72
179,30
142,42
113,13

L HY, 46

71.38
56.70
49,04
35.738
28,42

. 22457
17.93
14,24
11.31
8.99
T.16
9.67
4,50
3.58
2.54
2,26
1.79
10“2
i.13
0.90
0.71
0,57
0.45
0.36
0.28
0.23
0.18

f

% UNIONIZED
AMMONTA

0004430
0005577
0,007021
0.008H3Y
0.01112/
N.01600n
0.01763%
0022199
0.027945
0.035178
N.0642AS
005574
n,07016>
0O0RE3LT
Nel11154
0413990y
0.1760%9
Ne22154%
Ce2T8T41
0390669
0441065
04554633
0.0697244
UeHTHLI9
14100559
1.341583
1.73310Y
2.172104
2.719219
34394357
442421990
Se2R2571
64560617
84121360
10.013612
172.287773
14,992370
12, 168961
21.84562/7
Phe 643
10,700241
15,R803253
4] 4209984
46,918915
G2.66891>
cq, 348969
A3.815674
4H,946701
73.65056Y
77.870651
f1.58384/
A4, 795624

% IONIZED
AMMONT A

$9,995560
99.,99441%
949,992966
YY,991150
99, 948861
94,985992
99,982361
99,9777948
99,972046
99,964513
99,9557«
99 ,944244
9Y,929825
99,911h42
99 ,8ku%40
39,860092
99,523929
99,778442
99,721252
Q9,649323
99,558929
99,4645 355
99,3027>0
99,123810
R, BY9429
R, 618608
9K 266891
97.827836
97,280777
96.600632
95,757797
Sa,T17422
91,439377
91,.,8786732
89 ,9H06374
R7,712219
B3.00T614
81.831039
7R.154373
73.9703%2
£9.299759
ha.196T747
S8, 190612
53.0810485
474331035
414651031
36.184326
31.053299
264349411
22.129349
1H,416153
15.204376

CONCENTRATION
fiH4+ N3

464,773682
369,1R7500
293.°€0742
232.949921
185.,963137
146,989532
1164762253
92.751984
73.679779
584530243
46,496521
364937790
29.365016
23.313043
184523102
14. 717680
11.694916
9,29384H
7.386613
5471639
GeHbLH24LA
3.712362
20953073
243069647
1.870A467
1.490318

L 2 ]

1.1Rb6038 .

0.947929
0757203
06057063
0.4R85362
0.389772
0.313842
0.253529
0.205620
0.167565
0.137336
0.113325
0e094752
0079102
0,0670684
0.057509
0.049916
0.0%3884
0.039093
0.035288
0.032265
0.029864
0027956
Ge026441
0.025238
0.024282

#a  CONCENTRATIONS OF AMMONIA (NH4eNH3) WwHICH CONTAIN AN UN~-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NM3-N



Ly-vY

YEMR C

22.0
22.0
220
2240
2249
Z2ev
22.9
22.0
22.0C
22ed
22.0
2244
2249
£ce0
2240
22.0
22.0
2240
2240
2240
2240
<lde0
2240
2240
22.0
22.0
2240
2240
2¢.0
22.0
220
22‘0
2240
22.0
22.0
22.9
2240
22.0
2240
2244
22.0
2249
22.0
22.0
22.0
2240
2240
22.0
22.0
az‘o
2240
2240

PH PKA

9.3379
9.3379
943379
9,3379
9,3379
9,3379
9.,3379
9.3379
9,3379
9,3379
9.3379
9.3379%
- . 643379
9.3379
49,3379
9,3379
9.3379
9,3379
9.3379
9.,3379
99,3379
9,3379
9,3379
9.3379y
9.,3379
943379
9.3379
9,3379
9,3379
9.3379
9,.,3379
9,3379
9.,3379
943379
9.3379
9.3379
[ 9,3379
3.3379
59,3379
9,3379
Q9,3379
9,3379
9.3379
9,3379
9,3379
9.3379
9,3379
9,3379
9,3379
9,3379
9,3379
9,3379
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oe  CONCENTRATIONS OF AMMONIA (NH&sNH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF (.02 MG/L NH3=N

RATIO

21770.8%
17293.22
13735492
10911.32

8667.17
6B84,59
Suod.63
4343,89
3450448
2740.82
2177.11
1729.35
1373.67
1091.15
866,73
688.47
S4b.87
434,40
345,05
274.909
217.71
17249«
137.37
109.12
86,67
68 .85
S4,69
43,44
34.51
27.41
21.77
17.29
13.70
10.91
8,67
6.8K
547
4,36
3.45
el
2.18
1.73
137
1.09
0.K7
0.69
D55
D443
035
0.27
0'22
0.17

» UNIONI7ED
AvMONLA

0,006593
0005712
0.007279
0009164
0,01153%
N.0l6523
0.013283
0.023016
0.028973
0.036672
N.0659]1
0.05779<2
0.07274>
0e091963
Dellv2al
Nelas037
NelodsS2>
Nec29676
34.2¢R973
Na.363524
NetS721/7
N,574921
Ne722706
Ne90nl3e
Toelu0Su/
1o03168%
1. 795724
24250215
2.816441
3.520019
4,391410
Bel4h293
6. 705608
3.39506°
10, 343902
VZ2ettH250 7
15.45R67/7
19,712311
P2 468750
26, 731308
A e474213
154637843
4ulel2Tu3n
47.819626
S3a568604
G9.224274
Al 645700
A3,714920
T44305734
7R 486984
A2.120483
15 ,2555%4

* IONIZED
AMMUNTA

99,995407
U, 994217
949,922722
39,9490829
99.988464
99,985474
99,981705
99,976974
94,971024
99,9603516
99,954(86
Q99,942200
G4.927246
99,906632
99,824750
G99,854950
99,817674
99,770325
99,711014
Y9,636475
94 ,%42770
99,425079
§9,277253
99,09185%4
94,H59406
9H,568314
94,2042H9
Q7.749771
97.,133548
96, 479980
¥5,608582
Qu,533707
93,2143486
91 .004935
R9,656097
R7.317490
B4.541321
R1.2R7689
77.53125¢0
73,24080692
63,5257R7
63,352152
57.872162
52.120374
4k ,431396
40.775726
35,354296
30.285080
P e 654200
21.513016
17.,879517
la,7440646

CONCENT=ATION
NHGeNH3

G4l 2R24LT]
356.027891
2R2.H55225
226 .5¥u616
176.,477661
141,774261
112.619675S
89,4641340
T1.065055
S56,456401K46
44, H6T366
35.627+423
2B 306463
22.u487274
17.866531
14.156157
11.280662
Ho95a794
74125235
5.564020
4,503330
3.5+1359
2.849013
2¢257290
1.#95210
1.438167
l.14¢6612
0.315023
0.731064
0.SRGI40
0465870
0.376672
0.303430
0.245263
0.139054
0,162350
0.133194
0.110034
0.091638
0.277026
0.065419
0.056199
0.06bd75
0.043058
0.038437
0.034766
0.031851
0.029535
0027695
0.026234
0.025073
0.024151

L2 ]



8h-v.

TEMP C PH PKA
2245 5.0 9.,3222
2245 S.1 29,3222
22.5 S.? 9.3272
22.5 S.3 9.3222
2245 Set 93222
2249 5.5 9.3272
229 Seb 9.3222
2245 5.7 9,3222
22.5 5.8 9.3222
2245 S.9 9.,3222
€2.5 6.0 Q,3222
22.5 Aol 4,3222
2245 6,2 9, 3222
2245 6.3 9.3222
22.5 Bl 9.3222
2Ee3 6.5 9.3222
2245 6e6 903272
2245 6.7 9.3222
2245 6.8 9.3272
2245 6.9 9,3222
2245 7.0 9.32722
2245 Tel 9,322
22,5 Te2 9.,3272
22.5 7.3 9.3222
E2e5 7.4 - 9.3222
2245 7.5 9,3222
225 7.6 9.3222
2245 7.7 99,3272
22,5 7.8 9.3222
2245 7.9 92,3272
- 22.5 A.0 - 9.3222
22e5 Ba1 9.3272
22.5 8.2 9,3222
2245 8,3 Q9,3222
22,5 8.4 99,3222
22,5 8,5 9,3222
2245 8.6 - 9.,3222
22.5 Re7 9,3222
2245 8.8 9.3222
2245 A9 9.3222
22.5 9.0 9.3222
2245 9.1 9.3222
2245 9.2 -~ 9.3222
€2e5 9.3 9.3222
245 94 9.3222
2245 9.5 9.3222
" 2245 Feb 9.3222
2245 9.7 9.3222
22.5 9.8 943222
2245 9.9 9.3222
2245 i0.0 9.3222
22.5 10.1 9.3222

#a  CONCENTRATIONS OF AMMONIA (NH4eNr13} WHICH GONTAIN AN UN=TONIZED AMMONIA CONCENTRATION OF 0.02 MG/ZL NH3=N

RATIO

21000.95
16651 .67
132%9.73
10525.45
H360.67
66alel2
5279%.24
“i90.28
3328.46
2643.9)
2i0v.12
lovd. 19
1325.09
1052455
836.08
bbh4. 12
527.53
419.03
332.85
264439
2lu.02
l6o.12
132.51
luo.26
d3.b1
bb. 4]
52.75
“1.90
33.29
2h. 04

- 21430
16.68
13.25
10.53
Be36
6,64
S9.28
4419
3.33
2.64
2elg
Je67
1.33
105
0.84
066
093
G.42
0.33
0.26
G.21
0617

# UNTIOMIZED
AMMON] &

0.004761
0.00599+
0s00754n
0.009500
N.011957
0,01505%»
0.014953
0.,0238%9
0.030035
0.0 378G
Dot 1599
0.059907
0.,07%410
0.094910
N4119463
0o 150344
0.189204
0.238076
04299535
04376800
00T 3200
NaS95HTL
NeT49002
0.941111
lell907
1.,483391
1.860331
2330784
2916684
3,64463%9
4,5650A/2
Seb655369
TeulA9]13
A.676120
10.6R2600
13,0H60604
19935093
19.2h014%
23.102173
2Tau02337
124259875
.47761>
43.008025
48, 718624
S4,45287>
f0.09075¢
AS.4064183
700459666
754026413
79.08R6H
A2,64299)
AS5,7024¢4

% IOnIZED
AMMONTA

99,995213%
99,994003
949,992447
99,990694
99,948Y37
9Y,98494Q
99,981033
99,976135
99.,969955
99,962149
9v,952393
99.940079
96, 924591
96,90507%
99 8R0G524
Gy, H49640
99,810791
91,741917
99,700455
99,623199
99,526093
99,4u4ll6
99,250992
99,058884
94,818085
AR,516602
93,139664
97.669205
97.043313
96,355637
95,454%10
94344535
92.983078
91.323808
RY,317398
At .913391]
84,064R96
R0, 733850
T 897827
72.5576563
67.764125
A2 522385
S5h.,991974
S1.281372
45,537125
39.909210
34,535612
29530334
24.973587
2n0,911316
17,357010
14,2971592

CONCENTRATION
NHGoeNH] #&

432,630176
343,496094
272.853027
216.739456
172.1606824
13c.761276
108,637602
R6.,298417
68.553619
St S563H9
43.762131)
344366591
27..3064230
21552780
17.235443
1344934859
10.RB2461
8.648491
6.473989

S 064642
4o 3444300
344556438
2e 748990
2.157839
1742100
1.38R036
1.106791
0283392
0.7059%38
0,566983
0.653017
0360079
0293434
0.237318
0192743
0157336
0.129212
0.106871
0s049128
0,075030
0.063833
0.054939
Q.047875
0062263
0.037806
0.034265
0.031452
0.029218

- 0027444
06026034
0.024914
04024025



6v-Y

TeEMP C

23,0
23,9
23490
23,490
23.0
2349
23.0
23,4
2340
2340
3.9
23.0
23.0
23.0
2340
2340
23.9
23,0
23.0
23,0
23.90
2349
23,0
23.0
23.0
23.0
2349
2340
230
2349
23.0
23,0
23.0
23.0
2340
2349
23.u
23,9
23,0
23.0
23.9
23.0
2-‘.0
€340
2340
2340
23,0
2340
23.0
23.0
2340
23,0

PH

® 8 8 4 5 8 5 6 & & 8 0 6 8 4 &8 6 6 8 8 6 & % & 6 F 8 8 0 S & 0 0 s 0 0 s e s I e
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os  CONCENTRATIONS OF AMMONIA(NH4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3-N

PKA

9,3067
9.3067
Q,39A7
Q9,396
9,.,30A7
9,3067
9.3967
9,30A7
9.39k7
9.3067
9.30A7
Q,30AT
9,3067
9.3047
9.39A7
9.3067
9,19A7
9,.3067
9,3067
Q9,30h7
9.30A7
9.30A7
9,3067
9,3067
9.30687
Q3067
9.3067
9.3057
5,30A7
9,3067
9,3067
9.30467
9,30A7
9,3067
9,3067
9,1067
9.3067
9,30617
9.,30AT
9,3u67
9.3067
9.30A7
9.3067
9,3067
9,3067
9,30hK7
9,3067
9.30A7
9,3067
943067
59,3067
9.3067

RATIO

20260,.71}
16u73.6H
12783,63
1015%4.46
EQhD .98
6407.05
S069.30
“4Q6c9R
321ll.14
255G.70
2026413
1609.39
1271.39
1015.46
806.61
640,71
508.94
404426
321.12
25%.07
202.61
150,94
121.84
101,55
BU.bH
b7
50,89
40,43
32.11
25451

. €026 .

16.09
12.78
16.15
8.07
6,41

.- .09

4.04
3.21
2455
2.03
1.6l
1.28
l.02
U.8]
Q.64
0.51
Q.40
0.32
0.26
0.20
0.16

% UNIONIZED
AMMUNE A

Ne00u93>
N.006213
N.007822
0.,009¢67
N,.01234906
0.015605
0.019645
0.024731
0.,0311372
0.0391487
0.069332
0062097
N.07H106<
0,09n3RL
Nel23n2d
NalbHH33
N. 190102
Nelu6l53
Ne3l1044>
0.3v0513
0.4911238
n,617508
0,776154
0,975160
1.,226560
14236755
1.92698Y
2e4136ha
3.020025
3.772481
4,70332>
5,.,84988/7
7.256682
B,964690
1le02984>
13.500113
15.421671
19.530444
23,745773
7R,162582
13.044922
M,322144
43 H59699
49,615640
S5.351318
P Y3 V4]
G 270689
71.210876
71S5.692674
79,675934
A3,151749
A6. 136505

3 [ONILZFO
AMMONTA

99.9950%6
99,.,993774
99,992172
FY.990143
99,987995
99,984 390
99,90 347
9q,975266
99,9n84%7
99,960500
99,9950668
99,937897
99,921829
99.901611
99,876175
99,H46162
99 ,803HY4
99,793235
99 .,689545
94 ,b)F482
99.598R65
99,382692
99,4723846
99,024H26
9R,779436
9R,4h3242
GH.072998
97.56610%
96,979965
96 ,227509
94.296661
94,150101
32,745316
91.035294
B2,970154
Hh 49IHLT
B 1e578323
BG e 169556
Tha254227
71.837418
66,955078
£1.677856
56.110306
50 +384552
44 ,666682
39,051889
33.729111
2R,789124
24.307327
204324066
16.848251
13,863495

COMNCENTWAT [UHN
NHa+NHT

417.1RH721
331.349404
263.276572
209.100815
1664099167
131.941605
1064.209280
R3.2571355
664137955
52.5139981
4147379561
33.1574928
266342545
20,928909
16.628662
13.212872
104990608
8.344376
6.632417
54272957
4.192386
3.334370
2.652822
24111448
1.681419
1.339£36
1.068506
0.5852980
0.681782
0.545794

~ 0.4377175
0351973
0.283817
0.229679
0.166675
0.157516
0.1235383
0.123R30
0.086710
0.073111
0.062339
0.,053729
Ds0606913
0061499
0.037199
0033783
0.0310669
0.028914
0.027202
0.025842
0.024762
0.023904

L 2.4



05-v

TEME €

2-3.5
23,5
23,5
23,5
23.5
2345
23,5
23,5
23.5
23,5
23,5
23.5
23,5
23.5
23,5
23,5
23,5
23,5
21,5
23,5
23,5
23.5
23,5
23,5

.- - 23,5

23,5
23,5
23.5
23,5
23.5
23.5
€3,5
23.5
23,5
235
23.5
23,5
23.5
23.5
23,5
2345
23,5
23,5
23,5
23.5
23.5
23,5
23,5

~ 23,5

23.5
23,5
23.5

H Pxa

Q.2911
9.2911
9.2911
9.2911
9,2911
9.,2911
9,7911
9,2911
9.2911
9.2911
F.2911
9.2911
- 9.2911
9.2911
9.2911
9.2911
9,2911
9,291
9.2911
9.2911
9.2911
9.2911
9,2911
9.2911
9,2911
9,2911
9,2911
9.2911
9,2911
9.,2911
e - 9.2911
9.2911
9.2911
9.,2911
9,2911
9.2911
- 9,.,2911
9,2911
9.29311
9.7911
9.2911
9,2911
- 9,2911
9,2911
9,2911
9,2911
9,2911
9.2911
- 9,2911
9,291}
9,2911
9.,2911

@ 8 ® ¢ 6 0 0 0 0 0 @
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#8  CONCENTRATIONS OF AMMONIA (NHG+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION

RATIO

19548,94
15528.30
12334.58
979 /.72
Ti82.62
A181,96
4910,52
3900.56
3094,.33
2461.10
1954 ,92
1552.8S
1233,.48
979,79
175,27
618,20
491,06
390,06
309,84
240,11
199,49
155.29
123,35
97.94
77.83
61,82
49,11
39.01
30.98
2446)
19.55%
15.53
12.34
J.80
7.78
n.18
4,91
3-90
Je.l0
2o
l.96
155

- - le23
T-0.98
0.7R
0.62
Q%9
0.39
U-3l
025
0020
o.lb

¥ UNIONIZED
AMMUNL A

0.005115
0.005439
9.00u107
0,01020°
0.012047
N, 016173
0.020360
N,0250631
0.032265
0.040610
0.051127
0e0H64352
0.0%1000
0.101959
Nel128325
Ne16149/7
n,203228
N,25%714
14321712
0,606673
NeSH0K91Y
0.639847
089418/
1.01030>
1268580
1.591817
1.995750
2.499581
341206546
3.904475
44866241
Se Y9937
T.495007
9.260873
1143685717
13.9232485
16.918427
20.40513n
2443499399
29,891724
33,8409172
19,170894
aG.T172241
S 509476
56,233337
61,795914
AT,065594
71.938416
764 3064620
A0, 248871
A3 ,646b635
46, 558090

% [ONIZED
AMMONMT A

99,994873
99,993561
99,991882
99,989792
99,98715¢2
99,983426
99.979630
99,974365
99,967728
99,9%9381
Y9 96E8K6H
99,9356 38
99,914991
93,894041
9y ,871674
99,838501
99,796768
99,744278
99,67H284
99,595322
99,4074
4949,360153
99,1u5801
93,989685
9”,731415
GR,40B8173
A4, 004la2
97.500412
Qh 873444
964095520
95.133799
973,949997
92,500977
90.739120
Ha,h014273
R6,076706
83,081573
79.594864
75600601
71.108276
66.159088
60.829102
55.227753
69,490524
43,766603
29,204086
37934402
29.,061584
23.6553890
19.,751129
164353165
13,461910

CONCENTRATION
NH&+NH3

402.533203
319.748047
253.,989hRG
2014755707
160.264679
127.30/7129
101.128098
80.333176
63.815231
50.694559
40,272400
31.9493790
25.617847
2041943066
16.0465212
12749427
10.131466
8,u51355
6,400138
S5.084057
4eGu5827
3.217954
24560350
24037997
1623074
1.293490
1.031692
0.423738
0.658554
0527344
04423119
00340331
0.,274570
00222333
0.1R0841
G.147882
0.121702
0.100966
0.0R41387
0071266
0.060844
0052565
0.045988
0.040765
0.036615
0.033319
0.030701
0.028622
0326970
0.025658
0.024615
0.023787

L 2

OF 0.02 MG/L NH3-N



1§-v

TEMP C

2440
24,1
ro]
2440
2440
2“'0
24,40
26,0
24el
2“.0
440
24l
244y
c44l
2440
c4e0
2440
2440
2440
PL Y
2440
2940
2440
24.0
24,0
24ev
2440
2440
24 ¢9
2640
24,0
2440
2440
24e
C44
2440
2440
24490
2440
2“.0
2640
24 a4
C4e0
2‘..0
c4e0
2440
L]
2“.0
rLYsH
24,0
24,40
2440

PKA

°
I

9,2756
9.,2756
9.2756
9,2756
9,2756
9,2756
q,2756
Q,2756
9,2756
9,2756
9.2756
9,2756
9,2756
9.2756
9.2756
9,2756
G.2T56
q,27%6
9.2756
Y.2756
9,2756
9,2756
38,2756
9.2756
9,2756
9,2756
9,2756
9,2756
G.2756
9,27%6
. 9,2756
9,2756
Q.2756
89,2756
9,2756
99,2756
942756
93,2756
Q,2756
9,2756
9,2756
99,2756
_ - 9.2756
9,2756
9.2756
Q,2756
9,27%6
9,27%6
9,2756
9,2756
9,2756
9.2756
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5% CONCENTRATIONS OF AMMONIA (NHG+NH3) WHICH CONTAIN AN UN~IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L Nrild-N

FATIO

1864 .42
layna,36
119¢2.nR
G454 4 04
7510.190
596%.49
4T38,37
3763.98
29894 A6
2374,92
1806.,47
1a9yn 4R
1190.28
94,48
751.02
596,56
4f3.,46
376.490
298.99
237.50
188,65
149,45
119,03
94,55
7-o.10
59.66
47439
37.64
29499
23.75
_-18.87
14499
11,90
Jelb
7.51
S.97
4,70
3.76
2.99

24 3R
l1.09
1.90
lel9
0.95
0.75
Q.60
0,47
0.38
0.30
0.24
0.19
0.15

& UNTONEZED
AMAQH LA

N.0053014
N.006673
n.394401
nN.010570
0.013314
0.016760
0.021099
N,0265A1
Ne03363>
n,0u208Y
NeNS29n1
N.066699
0.0683943
Ne10SH5>
N,a13297>
Ne1673414
0.21098/1
0elbuIn
N.333340
0419296
0,527289
N.66291<
0.43312>
1.046584
1.3140018
le 648620
2.00R6T2
?e537934
3.,23A032Y
4,0606434
54033935
Fe2995799
T7«750040
Q,5h477>
11.750317
16,355945<
17.42536Y
?2M,990173
28,06289/7
29,629446
W, 043478
40023392
45,659516/
&).,400253
G7,108551
A2,633820
A7 .B4B0 38
72.6%2324
764982300
a0,807755
A4,128571
R6,967433

3 JOMI/ZED
AMMONT A

Q4934690
93,993317
99.9915792
99,.987410
93,9864T9
99,.9143231
Q. 97THRIT
94,9734 34
99,966553
93,957%01
99,947036
G9.933304
99.9106046
99,694333
YU, B867020
Yvr.832642
Q9 ,789413
G9,735031
GG 66m641
F9.54GT704
99,472702
94,337082
99,166870
Yn 953415
GH,F39969
9R,351364
474933319
97.412064
Y6, 763657
95,959564

904966064,

93, 746186
92.2649954
Q0.435211
R4,249Ad0
BG.644012
B2eDT4631
79009827
74.937103
T92.370516
654356522
SI.976604
Sue.344833
44,599747
42,891449
37.366180
372.151962
27.347677
23.017700
19.192245
15.871429
13.032562

CONCENTRATION
NHG e M43

388.434965
308582734
245.066A80
194,551559
1564,6534462
122.850037
97 .5KT7662
774920966
61.5114065
48,920151
3B.R62961
30.R74191
24.528519
19.,487944
15.4084095
12.303703
9.777427
Te770729
64176759
4,910615
3904477
3.10%5992
2.4T1416
1967354
l1.3669061
1.203918
0996288
0755515
0.636214
04309598

N 0.4072024
0.329135
0.265676
06215269
0.175229
0ela3a25
0.118161
0.0598093
0.082153
0.069492
0.039434
0e0514a4S
0.065099
0.040058
0.0360564
0.032874
0.030367
0.028340
0026746
0.,025480
0026674
0.023676



25~y

TEME C PH PKA
24,5 5.0 9,2602
C4.5 Sel 9.2632
fueS 5.2 9.2602
26445 S.1 99,2602
24945 Sl 9.2602
24,5 S5 9,7602
2445 5.6 9.2602
24,5 S.7 9,2602
4.5 S.A 9.2502
2445 5.9 Fe2552
4o 6.0 9.2602
24,45 6.1 Y2602
2445 5.2 -- 9.2692
26,5 6.3 9.,2602
2445 6.4 9.2602
24,5 6.5 942602
*2445 6.6 - 9.2602
2449 6.7 Q,2602
24e5 fef 9.2602
2445 [- 2% 9.2602
2445 Te0 9.2602
2445 7.1 9.2602
2445 7.2 99,2602
26445 7.3 9.2602
. 24,5 7.6 9.2602 .
2445 7.5 9,2602
24,5 7.6 9,2602
2443 7.7 9.7602
24,5 7.8 9.2602
2445 7.9 942602
2445 B8s0 - . 9,2602 .
24,5 Aol 9.2602
2445 8.2 2.2602
26,5 8.3 9.2602
264,55 Rets 9,2602
2445 8.5 9.2602
24,5 .6 e cee 942602
24,5 8.7 9.2602
2445 R.H 88,2602
24,5 8.9 9,2602
24,5 9.0 Se2602
2%¢5 9.1 9.,2602
26,5 9.2 - 9.,2602
2445 Fe3 ?.2602
24,5 Geis 9.2602
24,5 9.5 9.2602
24,5 9.6 9.2692
2445 9.7 9.2502
2445 9.8 9e2602
24,45 9.9 9.,2602
26,5 100 39,2602
2445 10.1 9.2602

RATIO

18206.05
la4abl.60
11e67.27
vyj26.67
7248.00
S715/.30
4573.19
3632462
23859450
2292.03
1820.63
1446418
1148, 74
912,48
T24.81
575,74
457,33
363.27
28d.,5%
229.21
182,07
laa,.62
114.88
91.25
T2.48
67,57
45,73
30,33
28.36
22.92

. 18.21
14,46
11,49
9,13
1.25
5.76
4,57
3,63
2089
229
1.82
1.45

N e
0.91
Q.72
0.58
Qe06
0.36
0629
0.23
0.18
Velt

% UNIONIZED
AMMON T A

0.005662
0eUNE9)
0.00870>
N.010958
0.01379>
NeG1l7365
0.021862
N.027521
0034649
0.043610
0.054896
0.06910V
Ne.0R86%To
0109671
0,13777¢
04173387
N.2181H6h
0,274524
0o 345359
Nea3IH392
06546253
Ne6ARGTLY
0.362993
1.0H4020
1.360874
1.707220
2.139b04
2,679011
3.3496737
44182434
542056492
6467330
8,007854
Je8TH49n
12.123747
14,79F2%7
17942629
21.5853713
254735962
30.37%6473
15.452133
af JHT905Y
464537790
G2.2R7094
CT.97641%
A~3,4A)399
A4,617904
73.35243¢2
77.605713
R1,435%2692
R4,597164
RTe 364792

* IONIZED
AMMONT A

93,99450 7
93,993073
99,991297
WG, 959029
99,98614%1
99,942620
99,9781 34
Y9,972473
99,965347
939,95639¢0
994965099
99,930893

- 99.913025

99,890518
99.802213
99,826599
9y.781415
99,725464
99,654633
9v,565598
99,453735
99,314278
99,136993
9A,91%970
94,639114
9 ,292770
97.860184
97.329934
96,650554
95,819565
94,793503
93,532608

91,992142

90.123505
87.8762H2
RY,201691
HBPL,057571
TH 414627
74,264038
69,624527
64,567867
59,1209a1
53.662204
47,712906
47,023590
36,538605
31.382034
2R 647568
226394287
18.,647308
15.402832
12.635208

CONCENTRATION
NHGsNH)

374.R83301
297.784668
236,563549
1H7.H837583
149,25679¢0
118563263
94,132526
T4en16208
59.432938
47.2135%62
37.507355%
29.797455
23.673187
JB8.H0H%33
16.960422
11.875021
9.43691}
7.500255
Se9A1905
4e739953
3.769316
2.998313
24385882
1.899411
1.512993
1.206050
0.962236
0.765567
0.614730
04492533
0395467
0.318366
0.257123
0.208475
0.169432
0.139138
0114756
0.09%389
0.080005
0.067785
0.058078
0.050368
0s006244
04039379
04035514
0+032445
0.020007
0.028070
04026532
0.025310
0.024339
0.023568

"

#%  CONCENTRATIONS OF AMMONIA (NH4¢NH3) WHICH CONTAIN AN UN-IONIZED AMMONXA CONCENTRATTION OF 0402 MG/L NH3-N



€5-v

TEMP C

25.0
25.0
25,0
25,0
25.1
2540
2549
2540
¢5.0
2540
2540
c5a0
25,0
2540
25.0
25,0
25,0
25.0
2S.u
2540
25,90
25.¢
2S,.0
2540
25,0
25.0
2540
25,0
25,0
25.9
2540
2540
2540
25.0
2S.0
2540
2540
2549
25,0
2540
25,90
25.0
5.0
25,0
25.0
2540
2546
2549
2540
2540
25,0
25.0

PKA

°
I

99,2448
9,2448
q.,24648
G, Phuul
Fe24068
9.,2u44L8
9.24u8
9,2648
Q.2448
G.2u48
G.2648
9.2448
9,2u48
Q.2448
9, 24068
Q0400
Q.lulB
Q,p448
Q.z2648
G4 luub
9,.2444
9,2640
9.2448
Y.2448
9.24408
9,2448
9,.,2448
9, 2448
§.2448
G,2448
G,2448
Q,2448
9,2448
Q. 244H
9,2448
9.2468
39,7448
9,24648
9.72448
9,.2448
G.2448
9,72448

QAR A SN
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9.2448
9.7448
Q.2448
9,2448
9.2448
9.2448
9.26448
9,2448
9.2448
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®a  CONCENTRATIONS OF

G, P68 .

RATIO

17572.79
13954.57
110847.70
8807.29
69%5,89
5557404
64]14,12
3506.27
2785.13
2212.31
1757.30
1395.48
1108.79
8A0G.74
699,60
555,71
441,62
350.63
273,52
221.23
175,73
137.59
1lv.58
88.08
69.96

. 59.57
Ha,l0
32.06
27.85
22412
17.57
13.76
11.09
Hoe&l
7.00
9436
4“'[
3.51
2.79
2.21
l.76
lav0
lell
0.A88
0.79
0.56
044
0.35
u.zﬂ
0.22
0.18
Ocla

¥ UNTONIZED
AMMON T A

0.,005690
0,007164
0,0990148
0,0113%3
N,01464297
0.,017992
Na.02264Y
N.02051¢
040354892
0,30e5141
0.056873
0071548
O.0v010/7
NDe1l3412
Ne 162735
0e179026
0.226030
04 2Rn43RY
N,357760
N,449976
0.0h3321
0.711290
NekG3Hla
1.12264%
1,406224
1.767661
2e215213
2.7772840
J,465940
44324570
5.384014
hehrulTe
Bec72555
18.195114
12505972
15.250261
1d, 66960«
22,190013
ELISA ORI
31.129364
164266373
41,737366
av.41961 /7
S3,169495
SHL K640l
Ka,278351
AG4375259
764,038696
TR 214920
Al LEH3THY
a5,052856
27, 750453

* IONIZED
AMMUNT A

99,994 30R
93,9924823
99,9909482
99 ,93he47
99,94%7073
Q3,968199%
99,977341
99.971481
99,964096
99,9%44819
99.94311%
99,92d406
09,9982
99,8H654]
99,H8927254
99,820374
99,771956
99,715607
93,642227
99,550018
93,434174
39,281696
97,106186
Q3,877350
98,.,590759
93,232330
7. 784775
97.227112
96.534027
95.675430
F4,6159H42
93,315125
91.727432
R9,.H03879
B7.494019
R4, Tu972%
81.530396
77.609387
73.541619
AR,,B870636
A3.733627
Gu,262634
S52,5R03I83
4h,B3050%
41.16~3559
35.721649
36G.,624741
?25.961304
21.785080
18.116211
14.947144
12.249542

CONCENTRATION
NHG +NHD

361.844238
2B7.427490
2PR,316391
1814362525
144,065457
114.439957
90.907333
72.2106584
ST.3F600Y
45.572052
36.703415
2he7A1688
22850494
18,155045
14.,425319
11.462694
9.,109389
7.2060087
S5.755246
4,57579S
3.63H924
24494738
24303611
1.834060
l.0461082
lelk4ile
0929482
0.762549
04594063
0.,076117
0.,3%2428
0,308009
0.23RR9S
0.201940
Oelb464l
0.135010
0.111480
0.052787
0.077938
0.066143
0.056774
(.049332
000362}
0.038725
0034995
0.032033
0.029679
0.027810
0.026325
0.025145
0.024208
0023464

AMMONTA (NH4+NH3) WHICH CONTAIN AN UN=JONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3=N



vS-v

TEMP C PH

2545
25,5
25,5
25.5
25,5
25,5
2505
25,5
25.5
25,5
25.5
2545
25’5
2545
25,5
25,5
zb's
25,5
25,5
2545
25.5
25'5
25.5
25,5
€345
?25.5
23,5
25,5
25.5
25.5
25,5
25.5
25,5
2545
25,5
25,5
25,5
25,5
25.5
25.5
25,5
25.6
25.5

© 2545

25,5
25,5
25,5
25,5
25,5
25,5
25,5
25.5

'
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PKA

9,2295
942295
9,2295
Q,72495
9,2295
9.,22%5
947295
9.2295
9.223%
9.2295
9.2295
9.2295
9,2295
9.2295
9.2295
942295
9,2295
35,2295
9.2295
9,2295
9,2295%
9.2235
9.229%
9.2295
9.2295
942295
9.2295
942295
942295
9.2295

- 942295

9.2295
9.2295
9.22495
9.,2295
9.2295
9.2295
9.2295
92295
9,2295
9.2295
93,2295
9.2295
93,2295
89,2295
92295
9.2295
342295
9.2295
9.2295
9.2295
9.2295

RATIOQ

16963.52
13474.,062
10703,29
8501.93
6753, 34
5364, 37
4261.0R
3384,70
2688.56
2139.61
1696.37
1347.48
1076¢.34
850.21
679436
536,44
426411
338.47
268.86
213.56
169,066
134,75
107.04
85,02
67.54
53.65
42.61
33,495
26,49
21.36
16.96
13.48
10.70
Be50
6.75
S.36
“4.26
3.38
2.69
cels
le70
1.35

- 1007
0.85
0.68

[ %173

[ I |
003“
0.27
0.21
0.17
6.13

% UNIONIZED
AMMONLA

0400589
N,007421
NeN093u7
Oeuli?st
0.014805
0,018A34
Ne023463
00295306
0,037181
0,066H80J
0.05891>
0s076150
0e0v33al
N.117480
Nell7854
CelHH06L
062341139
Nel94973
0.370562
Ce.u6m062
0.58A030
0e 736643
84925619
14162493
14459102
1429984
24292950
2.869612
3.585978
4o,472%943
5.566621
6,908379
B .544285
10,523791
12.897219
19.711929
19,006860
72.805847
?2T.10998
11 .89085%
17.085846
42,597834
69,30012>
R6,047043
S9,6A8293
AS5,0H44381
70,119766
74.711121
713.,810196
a2,401337
R5,695926
’3.124725

& JOMIZED
AMMONIT A

99.,994095
99,992569
949,990646
93.984235
99,9851 04
93,941 350
99,976%32
99,970459
99,962814
99,953186
949,941086
99,925842
99,906647
99,882507
99,H852142
99,813934
99,7558569
93,705414

- 99,629425

99,533936
99,413971
99.263351
99,074371
94,83749%4
94,5408%4
94,169998
7. 7067047
97.130386
96,614017
95.527054
S4,433365
93,091614
91,455704
R,476196
B7.102768
RnH 288071
H0.993134
77.194153
77.890015
£3,109146
62914154
57.402161
S1.699875
4%,952957
404311707
W L,915619
29.880234
?25.23R879
?1.189804
17.598663
14,504074
11,875275

CONCENTRATIUN
NHG +\H T

349,239316
217.46289])
220.401184
175.075424
139.071747
110.,473053
87,756140
69.711578
S55.378128
43,992722
344948944
27.765213
22.05A945
17.5260306
13.925903
11.065989
BeT94266
6.999777
5.556419
4.417864
3.513470
24795090
202264457
1.771186
1.411139
1125144
0.d437970
0.717518
0.974181
0.460323
04359883
0.298064
0.240980
0.195652
0.159047
0.131067
- 0.108329
0.090284
0.075950
0064564
0.055520
0.048336
0.062629
0.038056
0.036436
0.031636
0.029364
0.327559
0.026126
0.024987
0.0264083
0.023365

[ £ 2

es  CONCENTRATIONS OF AMMONIA (NH4*NH3) WHICH CONTAIN AN UN-IONIZED AMMONEA CONCENTRATION OF 0.02 MG/L NH3-N



G5-Y

TEMP C

26,0
26,40
26,40
R,
26,41
26,0
.‘6'0
¢6,.0
2h,
26")
26'0
26'0
2640
26,0
2644
26,0
C640
26'0
2640
2640
26,0
26,0
26.0
2640
2640
26.0
26'0
26.0
2547
260
2640
¢t 0
2640
26D0
26,0
2649
2549
26.0
26,0
2619
26,90
26.0
26,0
26'0
2640
2600
26.0
26.0
2640
2640
2640
26,0

PKA

h]
x

9,2142
9.2142
9.2142
9.2142
9,2142
9.2142
39,2142
Q2102
9.2142
49,2142
9.2142
9.2142
9,2142
9,2142
9.2142
9,2162
G,2142
942142
9.2142
G.2142
Ge2142
9.2142
9.,2}42
9.2142
9.2142
9.2142
9.2142
9,2142
CI-3 Y4
9,2142
9.2142
9.2142
9.2142
9.2142
9.2142
9.2142
9.2142
R AYY4
9.2142
G.2142
9.2142
9,2142

9,2142
3.2142
9e.2142
Q.2142
9.,2142
9.2142
9.2142
10. 9,2142
10¢1 9.2142

OOV OVOIOV OV LOOVOVDRETDELERRIIRIININNSNSNSNNNSNNNITITOCRIIAPIPRIAITANONNAAIAANNN
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o%  CONCENTRATIONS 0OF AMMONIA (NHG4+NH3) WHICH CONTAIN AN UN~JONIZED AMMONIA CONCENTRATION OF 0

- 9.2142 .

RATIO

16377.31
13004.98
10333,.,42
8708.16
6519.96
5179.00
4113.43
3267.74
2595.66
206181
1637.75
1300.92
1033.36
820.82
652.01
517.91
411.39
326,78
259,57
206,13
163,78
130.09
103.34
B2.08
©5.20
51.79
41,14
3c.68
25496
20.62
16.38
13,01
10.33
d.21
6.52
5.18
44,11
3.27
2.60
206
l.64
1.30
1.03
0.82
0465
0.52
0ol
0,33
0.26
0.21
0.16
0.13

% UNTONIZED
AMMONTA

0,006106
0.,007640
N.009676
0,0121n2
0.01533>
N.019305
N.02630¢
N,030593
0.3R8511
0.068470
N.061022
N.070R10
NeVY6678
0.121681
0.1531378
0.192713
NDeldluvy
043050 h4
0e38377>
D, GR266G
N.6068738
Qes70281>
Ne9358433
1.20360h
J.010561
1oR94244
2373075
2e96927>
3.709571
4,525634
SeTbat(d
7.132002
3,423131
10,8595%d
13.297463
1he L6328
19.554169
23.430878
27.A10471
26995912
317.910049
43.45993)
4917874l
S4,919157
«0,531507
ASHTIZST
70.,851349
754369760
794391556
A2.905533
A5,926593
A8, 4HT786Y

& JONIZED
AMAONT A

Y9,993R81
99,.992310
99,9903} 1
QU IKTEOS
99,984665
99,9R0682
9a,975A93
99.969406
G9.951487
99.,951523
99,9343965
99.923187
63,.,903320
G.8781311
Y9, B46HK6T
33.6u7231
99,757507
9g,694916
93,616211
99.517334
99,393112
99,237183
99,04}1565
93.796387
QR L G4BI456
94,105743
G7.626923
G7.030716
64290421
05,374359
9442645590
92.8619H4«
91.176869
Ry, la064?
2A,T702530
A3,816711
80.44%831
76,569122
72.189529
67 ¢ 60485
62.089951
54.560070
5n.821259
45,080841
39,46H8491
34,120743
29. 164651
24,630234
20608444
17.094467
14,073410
11512131

CONCENT~BTION
NHG e M)

3372279692
267.175488
212.7R5721
169.026077
136,266663
106.,656158
B6,7263964
67,303299
S53.465166
42.473190
33.741943
26H. 3064658
214297379
16.921371
13.445363
10.~H4299
8.491087
647484950
54365122
44265909
3.392772
2.699713
2148299
1.710692
1. 353088
1086574
0867651
0693435
0+555050
00465127
0+357413
0.288456
0.233364
0. 1H9K02
01506841
0127230
0.105297
0.0B7875
0.074037
0.063046
0.054313

-

04067377 .

0.041868
0037491
04034015
0.031254
0.025061
04627319
0.025935
0.026835
0.,023962
0.023269

«02 MG/L NH3=N



99-v

Temp C

Z645
26.5
2645
265
2645
26,5
2645
26,5
2645
2645
2heS
2645
2%.5
26.5
26.S
2heS
2645
26,45
2645
2645
2645
€645
2645
€645
2645
26,45
2645
2645
2649
2645
2645
2645
2643
2645
2645
2045
2649
2645
26,5
26,5
26,5
2645
26,5
26,5
26,5
26,5
2645
26,5
26,5
26,5
26,5
2645

*e  CONCENTRATIONS OF AMMONIA (NH4*NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3-N

PKA

v
x

9.1990
9.199¢
9.1990
9.1990
9.1990
9.1990
9.1990
9.1990
9.1990
941990
9.1990
9,1990
941990
2.1990
9.1990
9.1990
9.1990
9.,1990
. 941990
9.1990
9.1990
9.1990
9.1990
9. 1990
Qe1990
9.1990
9.1990
941990
941990
941390
- - . 941990
9.1990
9.1990
941990
9.1990
9.1990
- 9.19%0
9.1990
99,1990
9.1990
9.,1990
9.1990
- 9,1990
9,1990
9.1990
9.1990
99,1390
9.1990
9.1990
9.1990
9, 1990
9, 1990
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*® " o 8 8 s s 0
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RATIO

15d13.26
12560.93
9977.52
7925.44
6295.40
5000.62
3972.14
3155.19
2506.26
1990.80
1541.35
1256,11
- - 957,76
792.55
629455
500.07
397.22
315.52
250.53
199,08
158.14
125.61
99,78
79.26

. 62.96
50.01
39.72
31.55
25.06
19.91
. 15.81
12.56
Je.98
7.93
6430
9.00

— 3.97
3.16
2+51
1.99
1.58
1.26
S 1.00
0.79
0.63
0.50
Vo4O
0.32
0.25
0.20
0.16
0.13

# UNIONIZED
AMMON [ A

GeG0A3PS
0.007961
0.010022
0.012610
0.0158R2
0019994
N,025169
N.0316834
Na0358He
N,650200
N,063197
0.079547
0.1001z~
N.126019
0.15859¢
De199573
Ne251114
N,316%33
0439710
046499794
04622390
0789810
0,992241
1.240600>
1.563581
1960491
2.455644
3.07193»
3.836813
4,782745
S.9uTab%
T.373846
9.109190
11,2013529
13.706773
1h. 664352
20.111389
244065536
PRe519577
13443649953
I8, 738440
444323064
50.0949106
G5, 785309
A1.365692
LR bAPHT4
71.569870
76.016664
79.954%12<2
A3, 396561
R6,345]108
AR, 860073

% [ONIZED
AMMONI A

99,993664
99,99203%
99,949975
99,947341
99,984116
99,979996
99.974823
94,968307
99,960114
99,549733
99,936798
99920441
99,8998 172
99,873978
99,841400
99,800415
99, 748871
99,6840n07
99,6025455
99,5041v8
99,371597
99.,210190
93.007706
93,753983
GR.436417
91,039505
Q7544342
9A,9280)55
96.163177
954217255
Q4,052536
92.626144
90.890808
8H,T796463
86,293213
A3,335648
79,838611
75.936464
71.4H06423
b 965002
61,261529
55,676956
49,945084
44,214691
38,634308
33.337326
2R.430130
23.985336
20.,040878
16,603439
13,6548%92
11.159927

CONCENTHATION
MHGsNH3 #e

325.615479
258.650146
205,457A67
163.20533R
129.642868
102.983276
81.106992
64.965931
S14h26466
41.011063
32,5H0551
25.843911
?0.564560
16339264
12.983000
10,317009
80199340
6.517207
S5.1H1049
44119694
34276628
24606996
2.075016
1.56524890
1.316849
1.G50246
0.838476
0670261
0536643
0.430506
0.346198
0.279230
0.226035
0.183781
0.150213
0123557
0.102380
0.0485558
0.072196
0.0861582
0.053151
0,066454
0.041135
0.036909
0.033553
0.030887
0.02R769
0027087
0.025751
0.024689
0.023846
0023176



G-Y

TEMP C

2740
27.0
2700
270C
27.0
2740
2749
27.C
2740
2740
27.0
27.0
2740
27'0
2740
2740
2740
27.0
27.0
2749
27.0
2749
2740
27.0
27.0
2700
2740
27.0
2740
2100
274,90
27.0
27.0
2740
27.9
27,0
27,0
2745
2740
27.0
27.0
2740
27.0
2740
€740
¢7.0
2700
2740
2740
27.0
2740
27,0

PH PKA

9.1839
99,1819
9.1839
9.1839
9.1819
9.,1839
Q.1439
9,18139
q,1R19
9,1839
9,1839
9,1439
9,19739
9.1839
9,1839
9,14739
9.,18139
3.1939
91839
9,1839
9.1839
9.1839
9,1H39
941839
9.1839
9.1839
9.1839
9,1339
9.1839
9.1839
9,18139
9.18139
9,1419
9.1839
941439
G.10139
9.18139
9,1439
9.1339
99,1839
9,1839
95.1879
9,.183%
9.14139
Q,1839
9.1%39
9,18139
9.18139
Q,1839
9.1839
9.1813%9
9.1839
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#8  CONCENTRATIONS OF AMMONIA (NH4#Nr3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NM3=N

RATIO

15270.39
12129.72
9634,.,99
7653436
6079.29
61328.96
3A35. 73
3046,87
2420.22
1922445
1327.06
1212.99
363,51
765,35
60f.96
482.90
383.58
306.69
cu2.01
192.25
152.71
121430
96435
76.54
60.79
48.29
38.36
30.47
2%420
19.23
15.27
12.13
9'6"
7.65
6,04
443
3.84
3.05
2.42
1.97
1.53
1.21
0.96
0.77
0.61
V.48
0.38
0.30
0.24
0.19
0,15
0.12

% UNIUNLZED
aNMOLILA

G.00h%0N
N,U0H24+
0.,010374
0e0130m%
0.01ha46l
0.092070«
Ne026006%
0.032810
0.061301
Ne051990
0.09%44c
feun2i73
0.103677
0N.]17304489
n.166e2l
0.206653
Nec6H0022
0e.327127
Detr11652
0.51747)
Ne 650584
N.817654
1027154
12197243
l.61H2HD
2.02H773
2s94072>
3.177613
34967802
4,944313
6elah897
T.616013
Feu4(2979
1155579>
V4,125226
17.155151
20,678513
26,705671
29,23701>
W, 216904
39.,570679
45, 156737
sn,92K110
Ge,0u5111
A2.190536
6T ,030660%
72.275299
Th.665752
R0.513031
A3, 874603
RE, 751801
R9,1b1763

* [ONIZED
AMMONIT A

99,99 3439
G9,991745
99,9R9409
99,946923
99,983551
99,479294
99,9713923
93,9671743
99,958694
99,947998
GY,93455%
99,917618
99.894A317
99,8694 7
99,835770
96,7/9333%
94,739975
99,672467
99,588516
99,482529
99,3694)1
993,182343
9a,9727%
9a,710266
99.3u172Y
97.971222
97.459274
96 ,822327
9A,032196
95,055634
93,8%4095
92,3R3972
9N 597427
AR, 444199
PG, 8746771
A2 ,H844R49
79.321487
79.290329
70.762985
~5,.783096
H1) 429321
54,813263
6G,071884
41,354889
37.8G9464
32.565552
27.724701
?3.354248
19,486969
16.125397
13.,248199
10.818237

CONCENTRATION
NHG ¢} H3

316,637744
269,771%91
198.40%5075
157.65073165
125.193024
99,44H4R07
78,999344
62.7557z2
49,152905
39.603451
31.,462753
24.996017
19.A59314
15,77%072
12936010
9.963548
7.918%6¢0
6.294185
S.0036891
3.978972
3. 164849
2.518167
2.0 LABY
1.9596459
1.272349
l.016898
0.810399
0.647958
0.518927
0.416434

- 0335020
0.”270351
0.218983
0.178179
0.145768
0.17C022
0099572
0.0R3328
0.070424
0.,060175
0.052033
0.045556
0.040430
0.036349
0.033108
0.030533
0.0284813
0.326864
0.025573
0.024549
0.023734
0.023088



86-Y

TEMP C

27.5
el.%
27.5
27.5
27.5
27.5
27,5
27.%
27,3
rArs
275
27,5
27,5
27,5
2745
27,5
2745
2745
€745
27,5
27.5
27.5
27.5
27,5
2745
é7.3
€745
2745
27,5
2745
27.%5
275
27.5
27,5
27.3
27.5
27.5
27.5
2745
27.5
27,5
27.5
27.5
27,5
27.5
2745
27.5
27.5
27,5
27.5
27,5
27.5

PH
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%  CONCENTRATIONS OF AMMONIA(NHGeNH3) WHICH CONTAIN AN UN=-JONIZED AMMONIA CONCENTRATION OF 0402 MG/L. NH3=-N

PKS

Q. 16A7
9.16R87
9.1687
9.16R7
9.1637
9.1637
9.1687
9.1687
9, 1647
9.1687
941687
9. 1687
9.1687
9.1687
9,16A7
941687
9.1687
9, 1587
9.16R7
9.1687
9.,1687
9. 1687
9,16R7
941687
9.1687
9.1687
Q.1687
9.16R7
9.1687
9,16R7
9.16R7
9,16R7
941647
9.1687
9 16R7
9,16K7
9.16A7
9.16R7
9.1687
9.1687
9.16R7
9.,1687
96 16RT
9. 1687
9.16R7
9.16AR7
9.1687
9, 16R7
9.1687
9.1687
9.1687
9. 16R7

1
1

RATIO

4747.86
1714.64
9305.29
7391.46
SHT1.26
4663471
3706.52
2942.61
2337.490
1856.67
174,80
1171.48
930,54
739.16
SK7.13
466,38
370446
294,217
233.74
189,67
l147.48
117.15
93.086
73.92
S8.71
46,54
37.905
29.43
23.37
18,57

.- 16,75

11.72
9,31
739
S.847
4.66

- 3.70
2.94
2434
1.86
1.47
1.17
0.93
D.74
0.59
Dea?
0.37
0.29
0.23
0.19
0.15
0e12

» UNIONIZED
AMHMONTA

0.u0678Y
N.00A535
0,010745
0.013527
0.017029
0.021638
0.026987
0.0133972
QeuelTb%
0.0534831
N,067760
00852k 9
Nel07309
0.13%107
0.,17002
0e21395v
0269210
0e33H678
0,425997
0,53570/1
0673480
0,R463R4
1.063202
1.334815
1.6746““
2.0949140
2ebct3Ty
3.28A564
4,102623
S.110600
643498249
Tetibabad
9,703393
11.916437
14.552863
17.6%5670
21.25%a441
2%.363129
P9.962555
15.004883
4D 406219
86,050476
1. 797897
ST7.498) 38
A3.005722
A8,194382
72.967560
77263199
all.0593482
Ré 6340027
A7.146835
A9,513153

% TONIZED
AMMONT A

99,993/.10
99,991455
99,9R9243
9Y 4 9In6065
99,942971
99,978561
99,973007
99,966019
99,95723¢
99,946167
99,.,932236
99,914703
949,892639
93,.H46488)
99,829971
99, 766026
99,730789
93,661316
99,573990
99,464279
99,326508
99,1%3610
9A,93679H
Q98,665176
YR,3253448
97.9008448
97.371613
G6,713425
95,897369
94 ,889389
93.,650162
92.13%345
901296600
8R,083557
BS,647128
87,344330
78.744553
T4.636K8T1
70037445
64.995117
59,593751
SY, 9649526
4R,202103
42.,501862
36.934278
3).805618
27.03244¢
22.736R01
18.,946518
15.,659973
12.853165
10.486847

CONCENTRATION
NH&oNH]

303.678855
2414225143
191.616440
152.216%00
120.909775
96.0646387
76.296722
60.608963
484147720
38,24937¢
30.306K10
244141373
19.180435
15239622
12.1068673
9,623306
T.6648307
6.079514
4.433365
3.R43518
3.057255
2.432702
1.936603
1.5642534
1.279515
0.940875
04763372
0.626490
0.501274
0.402888
0.324261
0261405
0.212194
0.172786
0elbalaBs
0.116620

.. 04096869
0.081181
0.068719
0.058K20
0.050958
0.040712
0.039751
0.035810
0032680
0.030193
0.028218
0026649
0025403
0.024413
0.023627
0.023002

'
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649~V

Teme C

2849
28.0
28.0
2840
cded
é8.9
28B40
2840
2&’0
2640
2840
en.0
280
2R, 0
28.0
LN
2840
280
CRL0
2Bl
2Bl 0
ZB.0
2841
28,0
2heC
28,0
23,40
2H.
2840
£8,0
2?.0
2ked
2?.\\1
2840
2840
2840
28,0
2B
2840
2.0
2“.9
2849
2R
2849
EBIO
2840
2840
2840
2840
28'0
2340
28,0

PH PKA

9.1537
9.1537
9.1537
9,1537
9.15137
9,1537
9.1537
9. 1537
9.1537
9,15137
9.1%917
9.1537
Gel337
9.1537
9.1537
9.1537
9.1537
9.15137
9.1537
9.1537
9,15137
9,15137
9.1537
3415137
3.15137
Q,1537
9,1537
G, 1537
9.1537
9,1537
9.1537
9.15137
9.13537
9.1537
941537
941537
9.1537
9.1537
39,1537
99,1537
9.15137
941537
941517
9,1537
9.1517
9,15137
9,1537
9,1537
9,1537
9,1537
9.1537
9.1537
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#n  CONCENTRATIONS OF AMMONIA (NH4+¢Nn3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N

RATIO

14244 .68
11315.12
89HT .94
7139.38
5671.02
4504 .66
3578.186
284225
2257 ,.,69
1793.35
1424.51
113L.53
BYB.H1
713.65
567,11
450447
351,42
284,23
2254177
179.34
l4g.45
113.15
8Y,HH
Ti.40
St.71
45.95
35.78
éB.u2
22.58
17.93
l4.25
11.32
8.93
Tola
5.67
4.50
3.58
I%-13
2.26
1.79
l.42
1.1)
0.90
0.7l
0.57
Q.45
0.36
028
0.23
OOla
Oela
0.11

% UNIONLZED
AMMON LA

0.00702V
n,G0RAKRY/
nenlilz»
0sC1400>
NeULTh 3V
Ne0722194
0027934
0.,035171
Ne0064lT4
N,055731
0.070150
0.UKA29H
Ne.11113»
0.139870
0.176022
Nell1494
Ne278689
N, 350599
Neaut()772
De5H4517
Ne59T094
DRTEQ0 S
1.10032%
1.341295
1.73275¢
2e171657
2. 11866<
PRI
4e.741334
S.2H151>
he DG 325
HellY79a
10.011713
12.2H8550%
16,9H9691
YR 1H5817
n]l.842025
PR O2HSHI
N 6IHTHS
15, 798401
4] 4244476
46e91 3060
G2eb63051
SR4343Rul
A43,410791
ada942210
73, 646500
77.8A7020
21,58G673
R4,792877
a7,530563
R9,H834488

a JONIZED
AMMONTA

Q99,992981
39.9911%0
99,988R61
99 . 919992
99.9n2361
Q9,977798
94,972061
99,964828
29,955719
39,944260
Y, 929H40
99,911697
Q9,844R55
Q9,860123
Gy,.,823975
539,7784R8
99.721293
99,649399
49,559921
99 . 445448Y
99,302902
99,123993
GH,, 899658
9R,618694
YA, 267242
97.,828339
37.281326
9¢ 601334
95,758652
9u, 718475
Q3.,440674
914860203
Ru,9842H1
a7,71«4178
R%.010300
H].,834183
TA.157974
731,974411
694304245
64,201599
5R,755524
S53.086334
474336349
41.656158
36.189209
31057785
24353500
?2.1324480
18.,449327
15.207123
12469437
10165512

CONCENTRATIOH
NHGeNH T

293,.,322510
232.999039
1R5.HR22LS
147.070432
116.786357
G2 771545
734035313
SR,.542%87
46.506332
36. 345572
29.3511%6
23.31b7461
18.527008
14,72(785%
11.657370
96295797
7+3RK163
S.8724%9
G.659229
3.713140
2.953671
24350438
1.271257
1,490628
1. 1A8284
0.9%u8]24
0.757357
0.605826
04854060
0.3P9450
0.313304
0.253578
0.2G5A059
0.167596
0.137361
0.1133%5
0.0962€8
0.079114
G.067078
0.057517
0.069922
0043589
0.039097
0.035291
0.032267
0+029R66
04027954
0026643
0.025239
0,024283
0.023523
0.022920

L



09-Y

TEMP C

28,5
25,5
2845
28,5
€83.5
25.5
28,5
2845
28,5
2845
28,5
28.5
284S
2805
za .5
28,5
28’5
2845
2845
2845
2845
28,5
28,5
2845
28,5
2845
26.5
28,5
28,5
28,5

.- 28,95

28,5
€8.5
28,5
28,45
28,5
2345
28,5
28,5
28.5
&8..“
2845
26.5
28,5
28,5
28,5
28.5
28,5
28,5
28,5
28,5
28,5
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G.8
9.9
10.0
1061

## CONCENTRATIONS OF AMMONIA(NH4eNH3) WHICH CONTAIN AN UN=TONIZED AMMONIA CONCENTRATION OF 0.02 mMG/L NH3-N

PKA

9.13R6
9.,1386
9.13R6
9.1138%
9.1386
9.1336
9.1346
9.1386
9.1386
9.1386
9.1386
9.1386
9.13836
91386
9.1386
9.1386
Q,13R6
9.1386
9.1386
9,1386
9,1386
9,13R6
9.13R6
9.13R6
941386
9.,1386
9.1386
9.,1386
9.1386
9,1386
9.1386
9., 13R6
9.13496
9.1386
9.1336
9.13R6
G,1386
99,1386
9.1386
9.1386
9.1386
9.1386
91386
9,13486
9.1386
9.1386
9,13R6
99,1386
G41386
9.1386
9.1386
9,1386

1
1

RATIO

3760.60
0930.45
8682,3R8
6896,67
S5478.23
4351.52
3450.53
2745,63
2180.93
1732.38
1376.08
1093,06
868.25
68Y.6R
547,83
439,16
345.66
274.57
218.10
173,26
137.61
109.31
86,83
68,97
S4,.,78
43,52
34,57
2Te46
21.81
17.32
13.76
l0o93
8.68
6.90
S.48
4,35
3,46
2.75
2.18
l¢73
1.38
l.oq
087
0.69
0455
0.44
G35
0027
0.22
Q.17
Oe.14
0011

% UNIONIZED
AMMONLA

0.0072h7
NeuNGlan
0.011516
N.016490
N.011251
0.u22P975
0.02892¢
0036404
0045831
N,057€91
n.0726117
Ne 091403
0115042
Nelua780
Nel82206
04229275
0e2HB46Y
0362889
0etb64u20
N.573920
0,721450
0.,9065%6
l1s13K012
1429214
1.792637
Pe.2063617
24811650
3.514079
44384057
5457249
6.774529
Re3H1602
10327665
12.063119
15.435796
1R, 6845669
22.438232
2R, 636975
Yle436617
I6.597183
42.0%5129
47, 775894
334%25009
59.131961
AL ,605637
£9,677902
T4.312271)
TH,657321
A2+096757
R5,23350%
A7.903183
904145950

% TOMIZED
AMMONTA

93,962722
99,990845
99,988480
99 ,9645489
99,9581735
99,97702¢0
93,971069
99,963593
99.956163
99,942307
99,927343
99,.9084%85
Q9,856949
99,85%209
99.81779S
93,770721
99,711517
99,637100
94,543579
93,426071
99,2T8549
99,09343¢0
y3,.801374
91,570746
91,207352
97.,793632
97.188349
9485916
95.615936
QU H42755
934225464
91.618343
87672333
A7,336468
R4 ,H64194
Rle314331
77.561768
73.303024
6R,563583
63.402817
S57.914871
G2.224106
GhGTU99]
490,.,818039
35,394363
30.322098
25.687729
214542679
17.905243
14.766495
12.096817
9,854050

CONCENTRATION
NHG s NH3

283.351318
225.074583
178.790756
162,022984
112.417276
89.618301
71.150613
56.553040
44 ,925980
35.690247
2B, 354065
22.526688
17.897842
14.221025
11.300397
B.98C4T6
7.137691
5.673912
4.511190
3.587605
2.853975
2.271232
1.804362
1.640652
1.166586
0.916591
0.732310
0.5H5930
0.469656
0.377297
0.303932
04265657
0.199367
0.162598
0.133391
0.110191
0.091763
0.677125
0065497
0.056261
0.048925
0.063097
0.038468
0.034791
0.031870
0.029550
0.027707
0.026264
0.025081
0.024157
0.023423
0.022861

e



19-V

TEMP C

29,0
29'0
29,0
29,0
2900
2900
29'0
27,0
29,0
2940
2900
29,7
€940
29.0
29,0
2940
2940
29,0
2940
2"}-0
29'0
2949
2940
29.0
29.0
29,0
2900
29,0
2900
2940
29.0
29'0
2949
29.0
2940
2900
2940
29,0
29.0
29-0
2940
23,9
29,0
29.0
2949
quo
€90
29,0
Z940
29,0
29,0
29,0

e

PH PKA

9.,1237
9.1237
9.1237
3.1237
9.1237
9.1237
9.1237
9.1237
9,1237
9.,1237
9.1237
9.1237
9.1237
9.1237
9.1237
9,1237
9.127
9.1237
Q9,1237
0,1237
9.1237
9.1237
9.12%7
941237
9,1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
941237
941237
9.1237
9,127
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.1237
9.,1237
9.1237
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CONCENTRATIONS OF AMMONIA(NH4+NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF (.02 MG/L NH3-N

kATIO

13294434
10500.08
A35b,18
6hoce I3
5292460
204,07
3339.41
2652499
2107.,03
1673.68
1329.45
1056,02
838,483
666,31
529,27
420.461
333,95
269,26
210,71
167,37
132.95
105.60
43,48
66,63
52.93
42.04
33440
26453
21.07
16.74
13.29
10.56
8439
b.6h
5.29
4,20
J.34
2465
2ell
leb7
1.33
i.0%
d.84
0,67
0.53
Q42
0,33
0.27
0.21
0.17
0.13
O.11

¥ UNMIONIZED
Al A

N.G07521
00094k
0.,01192V
0.01500%
0.018891
0,023781
n,029930
Ne03T0H5
Q.0aT7u3d
fa0vYT1 3
0.07516<
0.09460
2.114072
Ne.16985%h
N, 1aKSB9
0.237297
Ne294550
n,375567
N.06723%3
n,593924
0. TurR564
0.93RGS 3
1.178076
1978599
1.854343
?.3233c22
24907334
Jot32n39
44530850
Se.637TB54
6.995503
B,650133
10.65130¢
13.549294
15.891130
19.215103
23.)u3005%
273764638
12,114124
7.400681
4249275306
49.636551
26,381378
50,011963
AS . 3H9HI S
70,.,40124>
74.964783
79.034256
H2,4,595856
A5.662155
AR 26499
o). 447964

% [ONJZFD
AMMONT A

99,992477
99.930524
99,938064
G2I,9R4935
n9,981110
99,976212
34Y,970062
99,.962311
99,952560
9Q9,940277
90,924835
99,50%396
99.,8R0920
99,.,48450143
99,811417
99, THZ2AYS
99,701431
99 ,624420
899,527634
9,406067
99,253433
99,06193%
9R,82191%
9A,521393
ga, 145645
Q7.676666
97.092606
9h,,36TL57
Gh 469167
94,362137
931,004086
91 ,349854
09, 34H694G
RbH,950699
R4, lubHS6
Ai) e TR4BIT
16.956146
7°7.6230 32
AT7.815872
62599319
S7.072464
S1.363449
45,618622
G, 9RHO 37
34,610107
?9.598755
25.035217
20965744
17.404144
144337845
11.735001
9.5%2032

CONCENRT2ATION
HH& M]3

273.750732
217.4527113
172.733307
137.211313
108.995239
Ah,WR23YT
68,7790953
S4,.5374R2
43.,4043R8
3u.0R1A1T
274393997
21. 7560993
17.292084
13.739854
10.915205
&.6T633(
6.H5653]
S5.422353
4.359031
3.06674]
24757969
2194970
1707765
1.392534
1.110366
0.8R623]
0.708194
Q3ABTTG
0e454440
0.365210
0294332
0.238031
0.193310
0.1577R5
0.129569
0.107155
0.033351
0.075209
0.063976
0.055052
0.067965
0.0642334
0.037862
0.634310
0.03148R
0.029247
0.0727466
0.026052
0.024929
0.024036
0.023327
0.022764

*n



29-Y

TEMP C PH PKA RATIO * UNTONIZED % 1ONIZED CONCENTRATION

AMMONL A AMMONIA NH4sNH] &=
2945 5.0 9.1087 . 12845.34 0.007784 99,992203 2604,.505R59
24945 Sel 9.1087 10203,43 0.009800 99,990189 210.109222
29.5 5.2 9.,1087 8104.88 0.01233/ 99,987656 166.,900146
29.5 5.3 9.10R7 6437,95 N.0155390 99,9346467 132.577r96
29.5 S.s4 9,1087 51134.85 0,019551 99,9504 38 105.314536
29.5 5.5 9,.,1087 4062.08 N.024612 99,975388 B3,6557d3
29,5 Seb 9.10R7 3225463 0.030982 93,949009 66.456863
29,5 5.7 9.1087 2963.01 0.039001 99,960999 82.792877
29,5 5.8 9,1087 2030.u7 0.,049095 943,950897 41,939163
29.5 5.9 9,10A87 1617.15 N,061799 99,938202 33.317749
29,5 640 9.1047 1206.55 040777H3 99,922211 26,409513
29.5 6.1 9.10R7 1020.36 0.,09790v 43,902084 21.029739
29.5 6.2 Q,1087 . 810.50 0el23227 99.876770 16, 708771
29.% fe3 9.1087 643,890 0o l55uBb 99,844910 13.276493
29.2 6.ts Q,1087 S11.39 0.195164 Q9,H8(4R25 10.550147
Sl 4.5 39,1087 406.21 LIS 99, 754425 8.3¥6520
29,5 6.6 9.10R7 322.67 00304959 99,63104¢ 6664306
28,5 .7 o,10a7 256. 30 N, IKAAHLS 99,611343 S.297844
2345 6.8 9. 10R7 B 203,59 Nel84783 - 99,51121s 44212506
29,5 6.9 9.10487 161.72 0.614562 99,385437 3.35u351
29.5 7.0 9.10R7 128.46 0,7724543 99,227539 2:565518
2945 7.1 9.10R7 lu2.064 0970525 99,029465 2121531
29,3 T.2 9.1097 81.05 1.218754 9R,7812135 1.699430
2945 7.3 9.1087 64438 1.529691 an, 470505 1.346198
29.5 Tet 9.1087 51.14 1917917 9],082077 1.073560
29.35 7.5 9.10R7 40.62 2.402580 97.597412 0856995
29.5 Te6 9,10R87 32.27 3.005965 Gh 994034 0.686971
29.5 T.7 941087 29463 3.755054 95 ,244934 OebGuI27
29,3 7.8 9,10R7 20.35 4.6R180% 95%,318192 0.439787
29.5 7.9 9,1087 16,17 SeB2 3409 G4,176544 0.353570
29.5 8.0 - 9.1047 . 12.85 . . 1.,222376 92,.777618 0.285086
29,3 HBel Q,10A47 10.20 B,92550% 91,076478 0.230487
29.5 8.2 9.,10R7 .11 10.982720 89,017273 0.187476
2945 8.3 9,1087 604 13.,064097 B4.553893 0.153153
29.5 8.4 9.10R07 S.11 163557413 Ald,644257 0.12588R
29.5 8.5 9,10R87 4,06 19,754059 R e265941 0.104232
2949 R.6 I Q. 10R7 - - 3,23 21,654748 The341232 . 0.087023
29.5 8.7 9,1087 2.56 JALHA5334 71.934662 0.073364
2%.5 BeA 9.1087 2.04 172.938553 AT7.061447 0.062510
2945 8.9 9,1037 1.62 3K 208681 61.791519 0.053889
295 9.0 9. 101”7 1.29 63, 771255 56.228745 0.067040
29.5 9.1 9.1087 1.02 49,695163 SGe504837 0e041600
29.5 92 9.1087 - 0.81 5%5,232361 L ,T767639 0037279
2945 9.3 9,1087 0.64 A0 ¢%33557 39,166443 0.,033846
2965 Gete 9.1087 0.51 Ak, 163269 33,836731 0.031120
29.5 9.5 9,10R7 O.41 71.112122 2R,887878 0.028954
29.5 9.6 9,1047 . 0,32 75.604034 244395966 0.027234
2945 9.7 9.1087 0.26 79.5979106 20.40208% 0. 025168
2945 9.8 99,1087 - 0.20 A3, QHa2] S 16.,915787 0.026782
29,5 9,9 9.1087 0.16 2h,078949 13.921051 0.023920
29.5 100 9,1087 0,13 ARL616196 11.38380¢4 0.023235
29.5 10.1 9.1087 0.10 a0, 740692 9.259308 0.022651

UN~TONIZED AMMONIA CONCENTRATION OF (.02 MG/L NM3~N

#s  CONCENTRATIONS OF AMMONIA(NH&sNH3) WHICH CONTAIN AN



€9-Y

TEWP C

30.0
30.0
30.C
Ju.0
0.0
30.0
30,0
30.0
30.0
30.0
30.0
3u.0
30,0
30,0
30,0
3G.0
3040
3G.0
30.0
30,0
30,0
36.0
3040
3v.0
3040
3040
30,90
30.0
30.0
30,0
30.0
30.0
3ve?
30.0
3040
30.90
3040
3U.0
3v.0
0.0
3640
30.0
30.0
30.0
3G.0
30,0
30'0
3040
3060
30.0
3.0
30'0

PH PKA

93,0939
9.,0939
9,0939
9.,0939
9,099
9.0939
9.0939
9.0919
93,0939
9.,0939
99,0939
9,09139
9,09139
9.0939
9.0939
Q,09139
9.,0939
9,0939
9,0939
9.0939
Q,0939
39,0939
F.0939
9.0939
R 9,0939
9.09139
9.0939
9,0939
9.0939
99,0919
9.,0939
F.0939
Q,09139
9.0939
9,09139
Q.0939
9.0939
9,0939
9.09739
9.,0939
9.,0939
9.0939
99,0939
Q,0939
9,0939
9.0939
9.0939
9.06919
9.0939
9.0939
9.,0939
9.,0939
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ss  CONCENTRATIONS OF AMMONIA(NH4eNH3) WHICH CONTAIN AN UN=-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3-N

RATIO

12412.89
9R59,933
7832.03
6221.21
4941,69
39¢25.33
3118.u0
2476H,77
1967,33
1562.71
1261431
986.01
783.21
622.13
494,18
392.54
311.R¢0
247.68
196.74
156,27
124.13
98,60
78,32
62.21

. 49,42
39.25
31.18
2477
19.67
15.63
12.41
9.86
7,83
6.22
4,54
3.93
3.12
2.48
1.97
1.56
l.24
0.99
0.78
0.62
0.49
0639
Ge31
0.25
0.20
¢.16
0'12
0.10

% UNIONIZED
aAMONT A

N.0080S>
0.0101¢1
Ne012766
0.016071
0.020c32
n,025469
0.03°062
060640319
0.050804
0.063950
04040495
0.10131»
n,127516
0160449
0.201949
NelB4]10b
0.319644
0.,402130
0,505775
0eA358/
Ne799154
1.003996
1.2606717
1.5H193%
1.9%36410
PelMa’03
3.10743>
3.R%0793
4.837026
6.,014127
T.455229
3,207829
11.322022
13.847612
16. 029651
20,302551
24,282852
2R,7TA1871
13,699371
19,0620203
L64,615799
S0.351303
GR.(77530
6] 0006408
AH,925613
7l.810480
76.230133
AN, 168407
A3.,560059
Rh, 4842608
RR.,957123
91,024506

% [ONIZED
EMMONT A

99,991943
9G,949853
99,9Y87224
99,943917
QU ,B79767
99,97451
94,957926
99,.959641
99,9649 148
99,936050
94,9194685
Qu.BIn682
99,R72482
9%,839508
99, 7YB0S5Y
Qu, 745895
93,6#02948
93,597THTO
99,494263
94,364151
99.200836
91,996002
9H,739319
93,418060
98.016586
974515793
G6,8B92513
9119146
95,162964
93,945870
G2.544769
90.792160
RH,677963
86,152374
83,170349
T79.,697449
75.717}144
71.238129
66.300629
60979797
55,354201
69,648697
63,922470
38,353592
33.074387
23.189514
23. 769867
19.851593
16439941
13.515732
11.042877
R, 975494

CONCENTRATIUN
NHG+H3

255.hA02N66
203.u3h4699
161.251967
17H.115265
101.770020
BO,B43124
Al 220230
51.,016251
404527939
32.196777
25.575086
204322449
164146957
12.830239
10.19566]
8.102947
6.440K639
Sel20226
4.371383
3.238253
2.5764T74
2.050KE0S
leh33748
1.301571
1.538111
0.828837
0.6626064
0.530561
0.425675
0.342361
0.276182
0223614
0.181858
0.148690
04122340
0.1014l16
0.0R4792
0.071%88
0.061099
0052768
0066150
0040893
0.036717
04933400
0.030765
0.628673
0.027010
0.025690
0024641
0.023808
0023146
0.022620



9-v

TEMP C PH PKA
0.5 S.0 9.0791
30,5 S.1 9,0791
30,5 5.7 9,0791
3045 5.3 9,0791
30.5 S.4 9,0791
30.5 5«5 9.0731
3ue5 Seb 9.0791
35,5 Se7 9,079}
3.5 5.8 9.0791
RIS S.9 9.0791
30.5 6.0 9.0791
35,5 6.1 940791
30,5 6.2 9.0791
3.5 6.3 9.,0791
33,5 6ot 9.0731
3045 heS 9,0791
0.5 646 - 9.0731
30,5 6.7 9.0791
3065 648 9.0791
30.5 6.9 9.0791
30.5 7.0 9,0731
3045 7.1 99,0791
30.5 T2 9,0791
Jv.S 7.3 9.,0791
3045 Tet 9.0791%
3645 7.5 Q,0791
30.5 Te6 9.0791
30.5 Te? 9.,0791
30.5 7.8 9.0791
30.5 7.9 9.0791
30e5. - BRe® - - -. 9,0791
30,5 8.1 9.0791
30.5 8.2 9.0791
30.5 8.3 9.0791
3¢.5 Bed 9.0791
305 8.5 9.0791
30.5 8.6 .- - 940791 -
30,5 Be7 9.0791
30,5 8.8 90791
30.5 8.9 9.,0791
30.5 9.0 9.0791
30.5 9.1 9.0791
3045 9.2 9.0791
305 9.3 9.0791
30.5 Fole 9.0791
6.5 9.5 9,0791
305 9.6 9.0791
3045 9.7 9.6791
30.5 9.8 9.0791
30,5 9.9 99,0791
30.5 10.0 940791
305 10.1 9.,0791

RATIO

113996.37
9529.07
7569.22
601c.46
4775.87
3793.61
3013.38
2343.61
1991.32
1510.27
1199.65

952.92
756.93
601.25
417.59
37%.37
3ul,.34
239.36
190,13
151.03
119,97
95.29
75.69
60.13
47.76
37.94
30.13
23.94
19.01
15.10
12.00
9e53
Te37
6,01
4,78
3.79
3.01
2.39
1.90
1.51
1.20
0495

.- 0a76

0.60
J.48
0.38
g.30
0.24
0.19
0.15
0s12
o. lo

% UNIONIZED
AMMUNTA

0.,008335
0.,010493
0.,013210
0.016629
0,020934
0,026353
0033174
0,061769V
000525'!,
0.9r6169
6.083288
N.104831
0.131934
0.166043
0.208946
0.262905
N,330751
0.416034
0.523192
0.6577643
0.826671
1.03R492
1,303379
1.635961
2.050861
20563241
3.211861
4,010134
4,996576
6,20997¢
74694166
9,497165
11.669252
14,259844
17.312820
20,860413
24,915894
29,46624%
4, 466156
19,435312
45,460678
S1.204345
R6.916367
67.450100
AT.676T721
T2.4962106
TH4.843018
R, H85883
Hi,023605
R6.878296
RGL 287994
Q] ¢ 299434

% IONIZED
AMMONT A

99,991653
99,989502
99,946786
49,983364
99,979065
99,9736133
9Y9,966H812
99,958237
99,947433
99,933823
99,916702
99,895157
99,86H8057
99,8339%
99,791046
99,737091
94,669235
99,583954
39,476K07
99,342224
99,17332%
98,961502
98,696121
94,.364029
97.969127
97,431747
96,788132
95,989853
95,003418
93.790024
924305832
9g¢.9502823
8R,33073¢
A5,740143
82,687180
79.139587
75.084106
T70.533752
6&5,533844
60.164688
54,539322
G48,.T95654
43,0R3633
37.549896
32.323273
27.503784
23.156982
19.314117
15.976395
13.121704
10712006

8.700562

CONCFNTRATION
NHG+MH3

247.025955

196.224211
155.870911
123.4317n62
9H, 355774
78.131027
62.066010
494305084
39. 168716
31.117096
24,721466
19.541220
15.605837
12.400406
9,854233
7.831740
6.225217
4.949108
3.935456
3.139284
24450711
1.982681
1.57913¢4
le256587
1.003968
0201716
0.661061
0.513449
0.612082
0.331564
0.267605
0.216802
0e176447
0el6433]1
0.118929
0.09870¢
0.082638
0069876
0.059740
0.051688
0.045292
0.060211
0.036176
0.032970
0.0304264
0.028401
04026795
0025519
0.024505
0.023700
0.023060
0022552

®»  CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3=N



G9-Y

TeMP C

31.0
3leu
1.0
31.0
31.0
3140
31,0
31.0
31.0
3le0
3140
31.0
3l
31.0
31.0
31.0
3149
31.0
31.0
31.¢
310
Jlev
3140
31.0
31.0
3l.0
31.0
31.0
3140
3140
31.0
31.0
31,0
1.0
31.90
3le0
31.90
31.6
3140
3140
1.0
31,0
31a0
31.0
31.0
31.0
3le0
31.9
31.0°
3140
31.0
31,0

9,0643
9.0h63
9.06463
9,0643
9,0643
9,0643
9,0643
9,0643
Q.0643
9,0643
9.0643
Q,0643
9.0643
9,0643
9.0643
9,0643
9.0643
3.0643
9.0643
9.0643
90643
G,0643
G,0643
G,0643
G.0643
9.,0643
9,0643
99,0643
9.0643
9,0643
9,0643
9.0643
9,0643
9.0643
90,0643
9,0643
9.0643
3.,0643
9,0643
9.0643
Q03643
9.,0643
Q,0643
9,0643
9.0643
9.0643
940643
9.0643
9.0643
9.0643
9,0643
9.,0643
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#% CONCENTRATIONS OF AMMONIA(NH&4+NH3) WHICH CONTAIN AN UN-I1ONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

11599.11
9210.33
7316.00
5811, 34
4616412
3666,72
2912.5R
2313.55
1837.72
145G.76
1159.53

921405
731.61
Solala
46l.62
366.68
291426
231.36
183.77
145,98
115,95
92.11
13.16
S8.11
46,16
36.57
29413
23.14
1838
14.60
11.60
F.21
7.32
S.81
4.62
3.67
2.91
2431
l.84
l.46
l.16
0.92
0.73
0.56
o'l"’
0.37
0029
0.23

O 1R
0.15
0el2
0.09

% UNIONIZED
AnvHiONT A

00080624
001085
0.013667
N.017205
0.0216%Y9
N,027265
0,034322
CaD4320>
N«054380
0.06R65H
0080168
0.100454
0l 36497
0.171779
n. 2161561
0.271973
0elzl5d
0.643037)
N.,561200
0.6R037H
08355032
1076045
1.,3608392
le691b1H
24120331
24654758
3431932+
G, 1'03‘65
5.16UL560
(011096
T.v39283
9,793642
12.024528
16.6808R2
17.505283
21.427628
25957770
KL TR WA F-R1-)
15,.238602
4N ,653442
G46he305405
572.053955
57, 748596
A3 200400
ARG 416458
73.169388
77.442880
Ale210541
R4 4795037
R7.261337
A9,609085
9] 4565887

% TONIZED
AMMONTA

Gy,9913h4
99.9191 36
QU ,9H632R
99,9327HR
99,97H333
94,972733
99 ,4Y65hA6H
99,956787
99,9645607
99,931t534
99,913818
9y ,891541
99,863495
99,828217
99, T83KH29
99,.728012
93,657637
99,569626
93,4548786
99,319611
99,144958
93,925949
93,651594
YR ,3CBIBO
97.879669
97,345230
Qn.bEUAGY
95,856827
G4 ,839432
93.548RYH
32.060699
90.20634%
B7.975464
R5,319107
A2.194717
T4.572372
Tae4s223)
69,821762
64,761398
59,346558
53,694595
4T7,9646045
82.,251404
3h,755554
31.543542
2h.08130612
22.557114
18,.789459
15.524963
12.738663
10.390915
A,434113

COMCENTRATION
HHG e H3

238.763901
189.661301
1504657837
119.676102
95,066513
75.518387
59.900645
47.¢5A570
37.A5923R
30.076950
23.195233
18,94692¢4
15.014522
11.946315
9.525305
Te570463
6.017678
4.7R4253
3.H504508
3.026267
2.408088
1.917051
1527002
1.217177
0971075
0.7755488
0.620307
0.,656963
04398987
0.3c1162
0259343
0.210238
0,171233
04140250
0115640
0.096091
060R0563
0.06b8228
0.05H8430
0.050648
0.064466
0.039555
0e035655
0.632556
04030095
0.,028140
0.026587
0.025354
0.024374
0023596
0.022978
0022487
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99-v

TEMP C

31.5
31.5
31.5
31.5
31.5
31,9
31.5
31.5
31.5
3.5
31.5
31,5
31'5
31.5
3l.3
31.5
3145
31.5
31.5
31,5
31.5
31.5
31.5
315
31.5
31.5
31.5
31.5
31.5
31.5
31,%
3!‘5
31.5
31.5
3‘.5
3‘.5
31.5
31.5
31.5
31.5
31.5
31.5
31.5
31.5
31.5
3l.5
31.5
31,5
31.5
31.5
3i.5
31.5

PH PKA

9.0496
9.0496
99,0496
99,0406
9.0696
99,0496
99,0496
9,046
99,0496
9.0496
9.0496
Q.0496
- 9.0496
9,0496
9.0496
9.0436
9,0496
9, 0496
9,0496
9,0496
9.0496
99,0496
9.0496
9.0496
9.,04956
9.,0496
9,0496
9,0496
9.06436
9,0496
9.0496
9.,0496
99,0496
99,0406
9.04696
9.0496
9.N496
9,0496
9,0496
99,0496
9.0496
G,0496
o 9.,0496
9,0496
9.064496
S.0496
9.0496
9.0496
Y0696
99,0496
9,0496
9.0496
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#% CONCENTRATIONS OF AMMONIA (NH4+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3=N

RATIO

1120d8.54
8903.27
707213
S61/7.60
L462.22
3%44,.47
2815448
22364642
1776445
1411.09
1120.87
890,34
707.22
S61.77
446.23
354 .45
28155
223.64
17/.65
141411
112.09
8904
7072
56.18
L444,62
39,45
28616
22436
17.77
l14.11
11.21
He50
707
5.62
446
356
2e82
2e24
1.78
leal
ls12
0.89
0.71
0.56
0a4S
0.35
0.28
0.22
0.18
0els
0.11
0.09

% UNIONIZED
AMMONTA

0.000921
7.,011231
0.014138
0.017794
0,02240%
0,0243205
0.035505
0.064694
0096260
0.070817
0.0R3137
0.112191
N.141199
Nel77693
04223599
Ne241332
0.353917
D.4eSlal
0.559761
N.703676
NeBRW263
1110678
1.3942443
1.748939
2e19185%
PeT43H00
029874
4,27994«1
S5.329062
6.617574
R, 190682
10.097303
12.387661
15.110692
18,306946
22.004024
2h,2082006
I0.897461
6,016220
6l,a764030
474149445
52.899521
SR, 573669
th 029064
A9,.1065]0
73.829758
73.029724
a},722458
Ake914551
37.633484
29,920532
Ql.824081

% IONIZED
AMMONT A

99.991074
99,9R8770
99,9R5855
99,922193
99,9775485
93,971746
99,964493
9u,955292
99,943726
99,929169
99,910858
99,8R7802
94,858795
QQ,822276
99,77639A8
99,71H698
99,646072
99,554840
99,44023}1
99,296310
99,115723
99,849313
9R,605743
98,2%1953
Q7,808136
97.256180
964,570114
95,72C047
94,670929
91,3824l6
91.809311
89,9(2695
R7.612137
B4 . 8689297
B81.693054
77.995972
73.791794
69102539
6$3,983780
SHe52597u
52.850555
47.,100479
4] 4426331
35.970932
30.855484
26.170242
21.970276
18.,277542
15,085469
12.366516
10.079468
3.175919

COMCENTRATION
NHG ¢NH)

230.804535
183,338428
145,635788
115. 686681
91.R971751
73.601312
57.9%1333
464061651
364597763
29.074905
23.099289
18.352676
14.582294
11.547381
94208434
7.318765
S.817745
4.625440
3.6783%8
24926063
24328492
1.853823
l.6076781
1.177285
0939387
0.750417
04600313
0.4R1081
0¢386372
0e311141
0.251383
04203916
0+166211
0e126261
0el12471
0093574
0.078563
Qe 066640
0057169
04269646
0043670
04038623
04035152
0.032157
0.029778
0.027888
0.026387
0025195
0.0240248
04023496
0.022898
0022423



£9-Y

TEMP C

32.0
32,0
32.0
3244
3240
2.0
32.0
3240
3240
32.0
K-}
32.0
3.0
32.0
32.0
32.0
32.0
2.0
3240
3"'0
3.0
J2.v
32.0
32.0
3240
3240
32.0
32.0
3.0
3.0
32.0
32.9
3240
32,90
32.0
32.0
3240
3cen
32,90
32.0
2.0
32.0
32.0
32.0
32.0
3c.0
2.9
32.0
3¢e0
3240
32.0
32.0

PH PXA

9,0369
9.0349
99,0349
9.0349
940349
9,0349
9.N 3469
940369
Fe0369
9.034Y
QN9
99,0309
- 99,0349
9,0349
9,0349
F,0349
9.0349
9,0349
Qe Ju9
9,0349
Y.0349
9,0349
9.0349
99,0349
9,0349
99,0349
9.0349
99,0349
9.0349
9.0349
9.0349
940349
9,0349
9,0349
99,0349
9.0349
90369
9.1 349
Q,0349
9.0349
9,0349
9.0349
9,0349
9.0349
99,0349
9.0349
9.0349
9,.0349
9.0349
9,0349
9.0349
9.0349
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os CONCENTRATIONS OF AMMONTA(NH4+NH3) WHICH CONTAIN AN UN-TONIZED AMMONIA CONCENTRATION OF 0402 MG/L NH3=N

RATIO

10836.05
4607.39
64837.11
5430.91
4313.93
3426.68
2721.92
2162.10
1717.42
1364.20
10R3.62

860,75
6ul.72
543.10
431.40
342,67
272.20
216.21
171.74
136442
108,36
86.08
68437
S4.31
43.14
34.27
27.22
2l.62
17.17
13.64
10.84
8.61
6.4
5.43
“a31
3.43
2.72
2elb
1.72
1.356
l.08
V.86
0.6R
0.54
0.43
0.34
0.27
0.22
Q.17
0.‘“
0.11
0.09

% UNTONIZED
AMMONIT A

0.009223
0.0lt6L7
0.014624
0.010410
0.023175
0.029174
0.03677>
0.,046230
Net5R19I
0,073259)
0.092194
Nellh0sul
0,146045
0.183790
0.231268
0,29097
04396038
0,460378
NeS78BYL
0,727687
0.914333
lel484108
1441484
1.,R07971
2.265492
2+835447
3.54359/7
4,420560
5.50217¢<
6. A295¢1
R.448649
10,40H270
12.759358
15.549354
18.817819
27 .589554
76,867062
1 .623672
A5, 198676
4242966717
47.992355
c3,740707
59.39132/7
a4 4803757
AY 4 BANHSD
The77533
7H.603592
R?.,221909
a5,342361
a7.995087
90222748
92,.,0742890

% IONIZED
aMMO'il A

99,970 768
99 ,98R373
99,985367
99,931543
99,970H22
99,970845
$9,963272
39.953766
99961803
Y1,9¢0743
G4,907791
99,883997
GI,853943
99,816208
99,768723
99,709015
99,633957
93,539A12
96,421097
99,272398
69,085617
94,851578
93,554502
9r,192017
97.734497
97.164551
9r, 456390
95,579437
94 ,497814
93,170471
91.,551544
£9,591721
R7.240631
A4 ,450638
Al,182190
TT7.410446
73.1329135
6H,376328
«3.201324
€7.703323
52.007645
46,259293
40.608673
35,196243
304139145
25.5224061
214390408
17.778091
14,657639
12.,004913
9,777252
T7.925720

CONCENTRATION
NHG+NHT

223+136995
177.246857
140.796A61
11).98434,02
B88.H844482
70575989
S6.0h4R]Y
44,530162
35.382202
2B.109369
224332321
17.764345¢
14.068370
11202991
8.903098
74076227
5.625092
4,6T72409
3e956201
2eR23506
2.251792
1.7925900
1.6424384
1.138845
0eI0+HRS3
0.726163
0.5R1048
0.465778
0.374216
0.301485
04203713
0.197823
0e161372
0.132417
0.109418
0.051148
0.076637
0.065109
0.055953
Q0.0465680
0.0642903
0038314
0.034568
0.031773
0.029473
0027646
0026195
0.025042
0.024126
0.,023399
0.022821
0.022362



89-V

TeEMP C PH PKA
32,5 S.0 9.0202
32.5 Sel 9.0202
32.5 5.2 9.0202
32.5 S.3 9.0202
32.5 S.6 9.,0202
32.5 5.5 9.0202
3245 S.6 9.0202
32.5 S.7 9.0202
2eS 5.8 9.0202
32.5 5.9 9.0202
32.5 640 9.0202
32.% 6a1 9.0202
- 3245 6.7 - 5.0202
3245 6.3 9.0202
32,5 6els 9,0202
32.5 6.5 9.0202
K721 6eh 9.0202
325 6.7 9.0202
- - 32,5 6.8 9.0202
32,5 6.9 9.02¢2
32.5 7.0 9.0202
32.5 7.1 9.0202
32.5 Te2 9.0202
32,5 7.3 9.0292
32,5 - Tets 3.0202
32.5 7.5 9.0202
32,5 T.6 9.0202
32,5 Te7 9.0202
32.5 7.8 9.0202
3245 7.9 9.0292
ceme. 3243 8.0 9.0202
32,5 8.1 9.0202
32.5 R.2 9.0202
3245 Beld 9.0202
32.5 8.4 9.0202
3265 A.S 9.0202
- 3z.5 Be.6 9.0202
32.5% R.7 3.0202
32,5 R.B Y.0202
32,5 R.9 Q,0202
32.5 9.0 9.0202
32.5 9.1 9.6202
32.5 9.2 - - 9.0202
32.5 9,3 9.,0202
3245 9.4 9.0202
32,5 9.5 9.0202
32.5 9.6 9.0202
32,5 9.7 9.0202
32.5 9.8 9.0202
32,5 9.9 9.0202
3245 10.0 F.0202
2.5 10.1 9.0202

#%  CONCENTRATIONS OF AMMONTA(NH4+¢NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RATIO

10477.11

8322.28
6610.63
5251.02
4171.06
kRIS E:)
2631.75
2090.48
1660.53
1319.01
1047,73
832.24
661.07
525.11
“l7.11
331.32
263.18
209405
165.06
131.990
104,77
83,23
66.11
52,51
41.71
33.13
26432
20.91
16.61
1J.19
10.4A8
B8e32
.61
5.25
4,17
3.31
2.63
2.09
le66
1.32
1.05
0.83
0.66
0.53
Qb2
0.33
0.26
0.21
0.17
0.13
o.lo
0.08

% UNIONIZED
AMMONT A

B.009%44
Ne0l201%
0.01125
06019049
0.023967
0.030173
0037983
Q047813
0.360180
0.075757
0.095354
0.120013
Nel5104l
0.15007>
N,239172
n,300513
n,374531
Qea7607H
0,598609
0,752431
N,945412
1.187294
1.490131
1858753
24341299
24929744
3.660556
4,565091
S.67996%
7.047002
R,712663
10,726603
136139053
15996848
19.337830
23.1840136
27534073
2,356522
37.545526
43,120895
48,833618
g4,576996
60.201120
65.568161
70.565304
754112503
79.1646483
P2, 70895+
A5, 758774
R, 346430
a0,515884
926316650

% IONIZED
AMMUNTA

99 ,990448
Q9,.,987975
99 ,95%4867
YU, IRNYHT
99,.,976028
59 ,96981H4
99,962006
99,952179
96,93987%4
99,924240
99,904633
99,879974
99 ,H844953
99,.,609921
9G,760818
99,699041
99,621469
99.523911
99,401382
99,247559
99,054581
94.812698
9R509857
9H.,131241
97,658707
97,0702%1
96,339432
95,434906
94,320023
924952984
91,287323
A9,273392
A6,.860947
84,003143
80.662170
76.815964
72.465927
67.643478
fP.414474
SH.879105
Sl.166382
45,423004
39,7948874
36,431839
P9.434692
26 ,8RT497
20.835312
17.291046
14.241226
11.653564
9,4B4116
7.683350

CONCENTRATION
NHGONH3  ow

215,7464293
171.376221
1364133469
105.139038
85.902283
68.238537
54,208374
43.063534
34,2100861
27.17R340
214593762
17.156403
13.632065
10.832583
H.604R77
6.842505
5.439645
44324944
3.439665
24736462
24177887
1.73419S
1.381757
1.1017064
0879430
0702792
0562483
0,451031
0.362502
0.292181
0.236323
0,191953
0.156708
0.128713
0.1060675
0.0R8811
0.074780
0.06363S
0.054782
0.047749
0.042164
0.037727
0.934202
0.031402
0.029179
0.027412
0.026009
0.0264895
0e024009
0.023306
04022747
0.022304



69-V

TEMP C

33.0
33,0
3300
33.0
33.0
33.0
3300
33.0
33.0
33,0
33.0
33.0
33.0
33.0
33.0
3300
33.0
33.0
33.0
33.0
33.0
33.0
33,0
33.0
33.0
33.0
33,0
33.0
33.0
33,0
33.0
33,0
33.0
33,0
33.0
33.0
33,0
33,0
33,0
33.0
33.0
33.90
3300
33.0
33.9
33.0
33,0
33.0
33,0
33.0
33.0
33.0

PH PKa

9.0057
9,0057
9,0057
9,0057
39,0057
9,0057
9.0057
9.0057
9,0057
9,007
9,0057
9,0057
9.0057
9.0057
9,0057
9.0057
9.0057
9.0057
9.0057
9,0057
9.0057
93,0057
99,0057
9,0057
9.0057
9.0057
9.,0057
9.0057
9,0057
9.0067
9,0057
9.0057
9,0057
9,0057
9,0057
9,0057
93,0057
Q,0057
9,0057
9.0057
9,0057
9.0057
Q9,0057
9.,0057
9.0057
9.0057
9,0057
9.,0057
9.0057
9,0057
9.0057
9.0057
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#% CONCENTRATIONS OF AMMONIA (NH4+¢Nri3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3=N

RATI1O

10131.16
8047,47
6392.34
5077.63
4033.31
3203.78
2564,85
2021445
1605.70
1275.45
1013.13

804.76
639.24
S507.77
403.34
320438
254,49
202415
160,57
127.55
101.31
80.48
63,93
50,78
40433
32.00
25.45
20.22
16.06
12.75
10.13
8.05
633
9.08
“.03
3.20
2.5“
2.02
l.061
1.28
1.01
0480
Q.64
0.51
0.40
0.32
0.25
0.20
V.16
0.13
o’lo
V.08

* UNIONIZED
AMMONITA

N0,009879
N.012425
0.01564l1
0.019690
0.02aT747
0,031203
0.039260
n,049464>
N.062239
N.078342
0.098607
9.124107
n,156191
0,19A553
0267319
Ne311156
0.391407
N, 492252
Ne.618919
0:777923
0977389
1.227341
1.540233
1,931334
2e193006
3.026760
3. 780829
4a713634
S.R6255¢2
T.2701448
B.9p345h
11.092402
13.52702<2
16,653232
19.666949
23,76739 4
2R,20907n
13,095749
18, 376450
43,946274
49,672861
55,408051
Ale002792
h6 4322205
71.257919
75. 736940
79.713120
R3,183864
RAb,16309>
aA,687698
20,800262
Q2.551483

% IONIZED
AMMON T A

99,990128
99.987564
93,984304
99,940301
99,97520¢
99,96K796
99,960799
99,950546
99,937759
99,921646
99,901382
99,875385
99,843796
93,80343A
99,7%2670
99,658843
99,608582
99,507736
$9,381073
99,222061
Q99,.,022614
9/,772659
G, 459763
95,068665
97 ,5806H8
96,973236
96.219162
95,.2686362
94,137436
92.729843
91.016541
Rq,9475486
Hh 472977
A3,546768
S0.133u11
7he212601
71.7909246
66,904251
H1.623550
5n.053726
50.327133
444,591949
33,997208
33,677795
28.742081
244,265060
?0.286880
16,816132
13.836105
11.312302
9,199738
T.448517

CONCEMNTRATION
NHG+NH3

208.521109
165. 711079
131.5368901
104,568954
83.,066422
65.,986328
52.419113
41,642273
33.0%1394
264282166
20.4°0920
16.,590561
13.182~190
10475570
8,.325284
6617253
5.260510
4e182813
3.326765
2.6667RH3
24106651
1.677610
1.336810
l.066102
0851070
04680265
0564589
0.436818
0.351212
0.7R3213
0.279199
0e 136294
0.152214
0.125143
0.103639
00016558
0.072991
0.052213
0053653
0+0466ARS3
0s061u51
0.037161
0.033753
0.0310645
0.0284895
0.027187
0.025830
0024752
04023896
0.023216
0.022676
0.022247
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TeEMP C

33.5
33.5
33,5
33.5
33.5
33,5
33.5
33.5
33.5
33.5
33.5
33,5
33,5
33.5
33.5
33.5
33.5
33.5
33,5
33.5
33.5
33,5
33.5
33.5
33.5
33.5
33.5
33.5
33.5
33.5
33.5
33,5
33.5
33.5
33,5
33.5
33.5
33.5
33.5
33.5
33.5
33.5%
33.5%
33,5
33,5
33,5
33.5
33,5
33,5
33.5
33.5
33,5

PH PKA

R,9911
R.9911
R.9911
A,9911
He9911
Ra9911
Re9911
a,9911
A.9911
R.9911
R.9911
8.9911
Be9911
8.9911
B.9911
R.99]1
Be9911
#e9911
f.9911
8.,9911
H.9911
8.9911
8.9911
R.9911
AR.57211
R,9911
8,9911
8.9911
Be9911
R.9911
449911
8.9911
R.9911
B8.9911
He9v11
A.9911
8,9911
84,9911
Be9911
8.9911
8,9911
A,991}
Re9911
8.,9911
Re9911
8.9911
R.9911
A.9911
8.,9911
8.9911
8.9911
B8.9911
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&8 CONCENTRATIONS OF AMMONIA (NM&4+NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0.02 MG/L NH3-N

RAT[O

97197.72
T7782.62
6181.95
4910452
3900.56
3098.33
246l.10
1954,92
1552. 45
1233.48
979.79
T73.27
6148.20
49]1.06
390.06
307.84
246,11
199.49
15%.29
123.35
97.98
17.83
61.32
49,11
3v.01
30.93
24.61
19.55
15.53
1¢.3a
9.80
7.78
6.18
4491
3.90
3.10
246
1.96
1.55
1.23
0.%8
0.78

PN 1Y - T4

0.49
0.39
0.31
0.25
0.20
0.16
O.l2
0.10
0.08

* INTONLZED
aMMON LA

0.010205
0,0128467
0,016173
0.020360
N.025631
0,032205
0.0406106
0.051127
0.064356
N«0810006
Ne101959
N.128325
0.161497
0,.2032279
Ne255714
n.32171¢
Nnu673
0,506917
0.639847
0.804187
1.010305
1268550
1.591817
1.995759
2.499581
3.1265406
3.904475
4,866241
6.04999/7
T.499009
9.2608B73
114345717
13,9232H9
16,918427
2N.6405136
24, 359399
28,6891724
33. 440912
19,170694
46,7722417
G 4509476
86.233337
Ale 795914
AT.065994
71.9384]16
764344629
R0 .268871
A, 646835
f6,558090
R9,019135
01.076050
Q2.778900

% JOMIZED
AMMONI A

99 ,9H9792
99,.,9871%2
99, 9RIR2H
99,979630
93,974365
94,967728
99,959341
99,948468
§99,9356348
99,918991
99,898041
9Q,871674
99,838501
G9,790768
39,744278
99,6782n4
99,59%322
99,491074
993560153
99,195801
9R,989685
93,731415
98,408173
93,004242
97.500412
96873444
9A.095520
95,.133759
93,949997
92.500977
9n,739120
HBR,614273
84.,076706
83.031573
79.594464
75.,600601
71.108276
66,159098
60.829102
55.,227753
49,490524
43,T66663
Is.204086
32.934402
214.061584
23.655380
19.,751129
144353165
13,441910
10.98080%
8,92395¢0

7.221100

CONCENTRATION
NHGeNH3

201,755707
160.264K793
127.307129
10l.12809A
80.333176
63.815231
504696550
40.2772400
31.993790
25.417847
20.194366
16.045212
12.749427
10. 131465
8.,051955
6.400138
S.,088057
LaQ6SHZ2T
3.217954
24560350
24037997
1.62307¢4
147293490
1.031692
0.823738
0.55%554
0.5°7344
0.423119
0.340331
0.274570
0.222333
0.189841
0.1047482
0.121702
0.100906
0.084387
0.071266
0.060844
0.052565
0.045988
0.040765
0,036615
0,033319
0.030701
0.028622
0026970
0.025658
0.024615
0.023787
0.023130
0022607
0.022193

e




LL-V

TEMP C

34,0
34,40
36,0
34,0
34,0
34,0
34,0
3440
34,0
34,0
34,0
34,0
34.0
3440
3“00
34,0
34,0
3440
34,0
3440
34,0
36,0
34,0
34,0
34,0
34,0
34,0
34,0
34,0
34,0
34,40
34,0
34,0
34,0
344,90
34.0
34,0
34,0
34,40
34,0
34,0
34,0
34,0
34,90
34,0
34,0
Jbeo0
3440
Jue0
3440
34,0
34,0

PH PK A

R.9THA6
B.9766
Re97A6
R,97K6
R,9766
R,97K46
R,9766
B.5766
R.9766
R.9756
R,9766
B.9766
8.97h6
R.9TA6
£49766
8,9766
R.9766
R,9766
849766
3,9766
8,97A6
A.9766
R.9766
8.,9766
P.97AE
Be97h6
B.7766
8.9766
8.9766
R.9766
B.97K6
f.9766
R,97K6
Ba9T7F6
R.9766
R.97H6
. B.9766
8,9766
B.9766
8,9766
R.9T766
R.O766
- f,9766
8.9766
R.9766
B8.9766
28,9766
R,9766
B.9766
8.,9766
B.,9766
R.9766

(S Y RS RV RV ]

a0 & 2 0 9 9 @

NNNNNSNNANANNPIIIOOCCITOITONUINNN
VINPFNSFUN =D GINTNEUN O ODNINE LN —D

® 5 @ 0 ¢ 0 4 6 s e e s e e 8 s 8 e e s 0

I E R EEE I EEEEE
O UVINONL WN=~OODNINS WN~D

CO VLIV OV VOO VDIDETDOIZID D

o g

#8 CONCENTRATIONS OF AMMONIA (NH4+¢NH3) WHICH CONTAIN AN UN=IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NM3=N

RATIO

9476.27
7927.29
5979.14
Glage.4ul
3772.60
2996.64
2380435
1890.78
1501.90
1193.01
947.64
752.74
S97.92
474,95
377.26
299.67
23B.04
189.09
150,19
119.30
Su,77
75.27
59.79
47.50
37.73
29,97
23.80
18.91
15.02
11.93
Y.48
7.53
©.98
4,75
3.77
3.00
2438
1.89
1.50
1.19
0.95
0.75
0.60
Outs7
0.38
0.30
0.24
0.19
0.15
0.12
0.09
0.08

* UNTONIZED
AMAONTA

N.01095¢
0.013253
0.016722
n.,021051
Ne02H500
0.033359
Ne061993
0,652860
00669534
0.083752
0.105414
N.132672
N, 16A966
0.210107
0.2h43R5
0,332544
NealH3u 3
04520092
Qs661408
n.331239
T )
1.311047
teb94924
2.052051
24582177
34229177
4.031580
5.023016
6.242409
7.733712
9,545019
11.72663>
14,327899
17.39250¢2
20,952286
25.,019947
29.581844
46,591751
I9,496485306
45,5943434
Sl.343140
S7.092%6/7
42.580292
A7.,798126
72.606857
T5.941742
AN ,772324
A6 ,09799¢2
RHe 61544
29,341019
91.3635006
92.999252

% IONIZED
AMMONTA

99,98944]
99,9R6710
99,943276
99.978%43
99,973495
99,966629
99 ,958008
99,947128
99,933456
9%,916245
99.894577
G, BAT3IZS
99.,033023
99, THYBH6
99,735626
99,.,607404
99,5416%0
99,473%037
99,338593
99,1648747
98,955789
94 ,668950
94,355972
974937963
97.617816
9~ 770813
95,968414
94 ,976974
931,75759¢4
32.2662491
) 4454971
HR,273361
B5,672089
82,607498
7T9.047714
Tu. 980011
77.418152
55408249
6G.031464
S4,401566
4R ,65680600
42.,947433
37.4197038
32.201874
276393143
23.058258
19.,227676
15.902003
13.058456
10.658981
Re656494
7.000748

CONCENTRATION
NHG e NH3

195.137024
155.007355
123.131180
97.410944
77.698318
61.722290
49,032074
38.951H43
30.9406809
244584610
19.532501
15,519482
12.33182¢0
9.793760
Te7BBGOT
6.130844
4,921802
3.913766
3.113053
2.477025
1.971109
1.570500
1.251729
0.998520
0.797339
0637624
0.510718
0.409913
0329841
0.2566237
0.215715
0.175583
0.163706
0.11838¢6
0.u58271
0.0RP29
0069603
0.059523
0.051516
0.045155%
0.040103
0.(36090
0.032902
0.030370
0.,028358
0.026761
0.025491
0.026483
0.023683
04023047
0.022541
0.022140

La ]
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TEMP ¢ PR PKA
34,5 Se0 B.9622
3445 Sel B.9622
34,5 5.2 8.9622
34,5 Se3 A.9622
34,9 Sets R.9622
34,5 5.8 R.9622
34,5 5.6 R,96722
34,5 S.7 Re9622
34,5 5.8 82,9622
34,5 5.9 R. 9622
34,5 640 R.9622
34,5 6l B8.9622
34,5 647 R,96722
34,5 6.3 R.4¥0?72
34,45 6els R,9622
34,5 645 Re9622
34,5 6.6 R,9622
34,5 647 8.9622
34,5 6.8 .. B.9622
34,5 6«9 Be9H22
34,5 7.0 R,9622
36,5 7.1 R.9622
34,5 7.2 8.9622
34.5 7.3 8.9622
34,5 Tet R,49622
34,5 TS Rea9622
34,5 7.6 8.9622
36,5 Ta7 R,9622
34,5 7.8 8.9622
34,5 749 R.9622
34,95 8.0 R.3622
34,5 R4l 8.9622
34,5 8,2 R.9622
34,5 B3 He9622
34,5 8.6 B.9622
34,45 8.5 B.9622
34,5 B.6 C e B.9622
34,5 8,7 R,9622
343 B.8 R.9622
34,5 A,9 R.9622
34,5 9.0 8.9622
34,5 9.1 B.9622
34,5 9.2 - . ... B.9622
34,5 9.3 R,9622
34,5 G4 R.9622
36,9 9.5 R.,9622
36,5 9.6 849622
34,5 9.7 Re9622
34,5 9.8 8.9622
34,5 9.9 8.9622
34,5 10.0- Ri9622
34.5 1041 R,9622

RATIO

9166.37
7281.12
S783.60
4594 ,09
3649,22
289b,68
2302.51
1828.95
1452.79
1153.99
916.65
728,12
578.37
459,41
364.93
28Y.87
230.25
142.99
14,28
115,40
91.67
72.3%
S7.84
45,94
36449
28.99
23.03
18.29
14.53
11.54
917
7.28
5.78
4459
3.65
2,90
2.30
1.83
1.45
1.15
0.92
0l73
0.58
Q.46
0.36
0.29
0.23
0.18
0.15
0.12
0.09

0.07 "

% UNIONIZED

AMMONIA

0.010904
0.013732
0.017287
a,02176¢
0.,027396
N.0324n87
0.043412
0.094645
0.06K786
0.uB6581
Ne.10R374
N,.,137151
n.172602
0.21719>
06273279
0,363794
0,43242>
0.,543782
0.683617
D.8599101
1.079143
1.354773
1.699%93
26130243
2.667152
3.334712
4,162210
S. 184034
60439870
T«974337
9.835993
12.075234
14,740912
17.875412
?1.,50830!1
25,/48911
30.279144
15,3478710
4n,768936
46,424393
§2.17335>
RT7.865295
63.355600
4R,519730
73.263199
77.526367
Al ,283447
a4 ,5376RY
AT7.314392
R, 653519
91,602768
93,212631

* 1ONIZED
AMMONT A

99,989090
99,986267
99,982712
93,978226
93,972595
94,96%500
99,956949
99,945343
99,931213
99,913406
99,891022
99,.862R39
99,827393
99,782791
99.72671%
99,64945204
949,56 7566
99,456207
99,316376
99, )40884
93,920R853
93,66521%
93,300400
97.86970S
Q7.332840
96,665283
95,837784
94,815948
93.560120
Q2,025650
90.164001
87.924759
RG,.259079
82.124588
T73.491699
74.,351089
69,720856
b4 ,.652130
S9,231064
53.,575607
47.826645
424134705
3h.644394
31.480270
264736801
22.,473633
18.716553
15.462311
12.685608
10.306481
8.397232
6o 787369

CONCENTRATION

NHG +NH3

188.756180
149.938766
119.104950

96.612108
715.157944
59.704391
47.429184
17.678635
29.933502
23.781281
18.894379
15.012604
11.929190
9.,479939
Te530426
S5+3789056
4.,751516
3. Tub4a7
3.011921
24396689
1.907995
1.519812
1.211466
0.966538
0.771986
0e61744S
0,494689
0.397180
0.319727
0.25R8203
0.209333
0.17051¢
0.139679
0.115186
0.,095730
0.080276
0.068001
0.058250
6.050504
0.064352
0.039465
0.035583
00032499
0.030050
0.028104
0.026559
0.025331
0024356
00023581
0.022966
0.022477
0.022089

#&  CONCENTRATIONS OF AMMONIA (NH4+¢NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3=N



€LY

TEMP C

35,0
35.6
35.0
35,0
3S.u
3540
35,0
35,0
35.0
35,9
35.0
35.\)
3500
35.0
3540
3549
35.0
35,0
35.¢
3540
35.0
35.0
35,0
35.0
3540
35.0
35.0
35.0
35,0
35.0
3540
35.0
35.0
35,0
35,0
35.0
35,0
3500
35.u
35,9
35,0
35,0
35,0
35.0
35,0
35.0

T 3%.0

35.0
35.0
35.0
35,0
35.0

PH

o s o o @
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#n  CONCENTRATIONS OF AMMONIA(NH&+NH3) WHICH CONTAIN AN UN-IONIZED AMMONIA CONCENTRATION OF 0,02 MG/L NH3=N

PKA

R,9478
R.9478
8.,9478
R.9478
B.9678
85,9478
8.9478
R,9478
R,Ou478
B.9478
R.94T78
R.9478
A.,9478
8.,9478
B.9478
8.9478
8,9478
R.G478
R,3478
Re9478
R,96478
A.9478
A,Q678
R.9478
8.9478
f,5478
R.G9473
R,9478
R.9478
R,9478
8.9478
A.9478
84,9478
8,9478
R,9478
R.9478
R,9478
A,9478
8.9478
R,94178
B.G478
R,9478
B.,9478
RaR478
A.9478
R.9478
a,3478
B.9478
R.9478
8.9478
B.9478
8.9478

RATIO

846T.57
7063.77
5595407
4444,33
3530.26
2804.19
2227.45
1769.33
1409.63
1116.37
886,77
704,39
559.51
L4448, 0440
353.03
280142
222475
176,94
140.54
111.64
88,68
70,64
55,95
44,44
35.30
28064
22.28
17.69
14.05
11.16
8.87
7T.04
Y60
4.4
3.53

2o 50
2423
1.77
le41
1.12
0.859
0.70
0.96

[ P
0.35
0.28
0.22
0018
O.14
0.11
0.09
0.07

» UNIONIZED
AMMONI A

0.,011276
0.,01619>
n,017870
Ne022495
0.,028314
0.035644
ND.0a68Tw
0.056487
0.071102
0.089495
0.1120642
N.141766
0.178407
0,226497
0.282461
n,355337
0.44€931
0.552002
N 706450
0.887792
1.115099
1.399783
1.7558%7
2.200486
2754550
3.443210
4,296433
54349375
He642450
H,22094b
10,133842
12.431543
15.162315
1R.367111
72.073074
26.24F011
an,vAR3II22
The 1048871
461457199+
6T4,209603
52,5996049
cR,6T71143
fG4,121552
~9.2301064
73.907333
TR 09HGBO
R14782364
a4 ,965954
R7.676941
A9,956940
Q) .854240
93.419327

3 [ONIZED
AMMONTA

99,8472
4G9 ,985794
99,982117
94a,977493
99,971680
9G,96434(0
99,955124
99,963512
49,928894
99,910492
9G6,887344
99,858231
99,821579
99,775497
49,717529
99,644653
99,553055
99,437988
99,293503
99,11219A8
913,884888
9R.600204
94,244141
97.799500
97,245434
96556774
95,703552
94,650520
93,357544
91.779053
B4,86615¢
87.568451
B4 .837677
R1.632839
77.926926
734.,7139H9
A9,016675
A BYL12Y9
54,428406
§2.790397
47,000351
41 ,.,328857
35,878448
30,769836
26.092667
21.901520
18.217636
15,03404¢2
120323059
10.043060
A. 165752
6,580673

CONCENTATION
NH4 +H3

182.603729
14549051754
115.223022
91.529344
72.708679
57,75H820
45.883774
36,451065
28,9581374
23.066729
18.279144
14.5273505
11.540997
9.171593
7.289493
S5.796492
G.606G72
3.463088
Ce9106409
24319236
1.846472
1.470962
1.172646
0.935702
0.767490
0.,597388
0479234
0.3R4505
0+309976
0.25%658
0.203181
0. 165627
0.135797
0.,112103
0.,063281
0.078331
0. NH6455
0.u57022
0049529
0063577
0.034%449
0.035094
0.032111
0079741
04027859
0.026364
0.,025177
0.024233
0.023484
0.022889
0.0224616
04022040

o
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