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Caustic soda solutlons used in the Rayon industry for the
production of viscose must be comparatively free of iron
impurity. The nresence of this impurity affects the quality
of the thread produced.

In industrial practice, the removal of the iron lmpurity
from the caustic sods solution is sccomplished by agltating
finely ground Strontium minersls in the solution. It is found
that when the strontium mineral settles from the csustic soda
gsolution, the iron content of the solution is markedly decreased.

It was the purpose of this work to study the mechanism by
which finely ground Strontium minerasls remove iron impurities
from caustic soda golutions.

It wes found that the iron impurity in commercial casustic
occure in the form of a ferrate ion, FeOf with nossibly some

FBO% and FeEOﬁ ions.

The removel of this impurity is due to the adsorbtion of
these ioneg upon the finely ground strontium mineral, At 30°C
strontium sulfate is a better adsorbent than strontium carbonate.
However, a2t higher temperatures, strontium carbonate avrproaches
gtrontium sulfste in adsorbative capecity. Also, incresse in
temperature increases the amount of iron impurity asdscrbed from
caustic soda solution by a given weight of strontium mineral.
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ADSORBTION By STHRONLIUM SALyS OF THACES

OF IRON FrRUM CAUBSTIC SUDA BULUL LUND

Inwvroduction

Crude causiuic soda soliutions as produced by elLectro=
enemical means coniain iron compounds as an impurity.
This impurisy is vnougnt to pe due to iron compounds
occuring in the raw maverials used in the elecirolyzing
process and to the use 0r iron vesgsels in the suosgequent
evaporation,

In the rayon indusiry, causuvic soda soluiions are
used for tne production or tne viscose soluivion, It has
peen shown tanai uvne viscosiuvy 0I uvhe viscose 1s markedly
changed by the presence or impurivies, partvicularly
mevallic compounds, vhus afreciing wvne size and qualiivy
of the thread produced., Therefore, iiv 1s imporivan. thas
tne iron impuriuvy be removed from tne causiic soda used
in the manuraciuring OI rayon,

In some indusuvrial processes (4) tnis removal is
sccompiisned by aglivating finely ground sironivium suifasce
and suronuvium carobonave ores in a firvy percenv soluvion
of tne raw causuvic soda. Upon the setivling of The ore
tarougnh the soiuivion, iuv 1s Iound vhav tne iron impuriiy
nas been coneen.raved in the ore and thav the caustic
soda soluvion 1is comparavively low in iron concen.ravion,

Alunougn strontium ores have been ampioyed in




purifying causiic soda soiuvions for a numper oI years,

1itvie 18 known concerning tne mecnanism involived., It is
the purpose of this work to study the form in which the
iron occurs as an impurivy in commerciai causuvic soda, to
refine the method or analysis for iron in minuie amounus

in causiic soda, to invesiigate the nawure or the mechanism
oy which 1iron impuriiies are removed from causivic soda
soluiions by s.ronuvium ores, and to study tne facuors

inriuencing this removal,




Occurrence of Iron in Crude Caustic Soda

Seversl mechanisms may be postulated for the removal of
iron impurities from caustic soda by strontium ores depend=
ing upon the form in whieh the iron occurs as the impurity.

If it 1s present as a hydrated iron oxide suspended
in the solution, the removal may be attributed to an
adsorbtive process or to a mechanical sweeping by the ore
particles settling through the solution. However, if it
is present in some soluble form such as & ferrate or
ferrite ilon, the possibility of mechanical sweeping may be
disregarded,

Therefore, a knowledge of the form in which the iron
occurs in the crude csustic soda is pertinent to the
problem of its removal,

Before purification, the crude caustic solution is
highly colored, usually purple. Earlier researchers
investigating the higher valence forms of iron, describe
the violet and purple solutions obtained when iron salts
in concentrated alkali were treated with strong oxidizing
agents. It was later explained that the coloration in
these solutions was due to the formation of the ferrate
ion (9)., E, Fremy described the color of potassium ferrate
in alksli solution as being red-violet (9).

A study of the methods for making potassium and
godium ferrates shows that the necessary conditions and

oxidizing agents for the production of ferrate are also




present in the eleciroiyvic celtl used in preparing uwne
causvic,

E. Fremy (Y) ovowained & soiuvion oI poivassium ferrate
Oy passing eniorine gas unrough & concenivraived soluvion of
povassium nydroxide in wnien ferric oxide was suspended,
Tne reaction is given as?

Fe205.3H20 + 10KOH + 3012"" oKCL + 8&20 +’2K2F904

C.A.0. HosellL also used chlorine (LL) ag the
oxi1dizing agenv in tne produciion orf alkeli ferraie soLlu-
tions., M. Muspraii and E.S. Smioh found vha. sodium
hypochiorive would produce the same resulis (10),

Free energy calculaivions show that the oxidacvion of
ferric and ferrous hydroxide .o ferrsie ion by the hypoe
enloriie ion is a feasiple reactvion., V.L. Bohnson and

A.C. Ropertson (L) have esuimated thai uhe suvandard free

energy oi forma.ion at 25°C of the ferrate ion lies between

=100,885 calories and =1%2,155 ecalories, In tais paper
the smaller value was used as a limlving case, and the
sivandard free energy values for Tne other subsivances ine
volved in the equailons were Laken from .2oles of accepted
vaiues (8).

For uvhe reaciuion:

Fe(OH)2+ 2CL0” + 20H" — Feou_ + 2320 + 2017

a F;98 was found to be equal to «73,095 calories.



For the reasction:

Fe(OH)B + 13010~ + 20H" —> Feou‘

was found to be equal to =40,3%%5 calories.

+ 2#1120 + 1#01°

A B

These velues indicate that the above equations would
tend to be spontaneous,

F. Haber and W. Pick () observed that solutions of
ferriec and ferrous sa2lts in concentrated alkali solution
could pbe oxldixed electrolytically to ferrates.

According to H.G. Eliedge (3) the red color produced
in in certain hypochlorite bleaching soiutions is not due
to aikalil ferrai.es but to permanganate., Accordingly,
analyses were made on a sample of crude caustic soda
golution obtained from the Pennsylvania Salt Manufacturing
Company at Tacoma, Washington. No detectable amount of
manganese was found to be present. Other substances
such as molybdenum and cnromium were analysed for and not
detected. A faint trace of nickle was indicated by the
dimethylglyoxime test, but tne amount of precipitate was
too smell to be weighed. The iron content of tnis
commercizl samplie was found to be approximately twentuy
parts per million,

Since tne above facts suggest that the iron impurity
in commercial casusiic soda occurs in the form or a ferrate,
it wes decided to compare the color or & known solution of
gsodium ferrate with the color of the sample ot the

commercial caustiec soda solution., Accordingly, a solution



of sodium ferrate was produced by passing chliorine gas
through a suspension of hydrated ferric oxide in fifty
percent, chemically pure sodium hydroxide soilution, The
temperature was maintained a. forty degrees centigrade,
The resulting purple colored soluiion had much the same
appearance in color as the sample of erude caustic soda
solution obtained from the Pennsyivania Salt Manufacturing
Company.

In consideration of tne above facts, 1t is belleved
that the iron impuriiy in commercial csustic soda
solutions produced by the elecirolysis of brine occurs in
the form of the ferrave and, possioly, tne ferrite ions.

It was found that a dilute solution or sodium ferrate
in fifty percent sodium hydroxide turned from a purple
To & green color upon exposure to suniight., The same
color transiivion was obsgerved for the purple-=colored
commercial csustie soda solution,

Since sodlum ferrite 1s described as being yellowe
green in color (v), 1v 1s believed tha. the change in
color oi tne sodium fei:rate solution may be due to tne
photo cnemical decomposition or tne ferrste to ine ferrite

ion,.
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Analytical Procedure

The anslyses for iron were run by a colorimetrie
method which depends upon the formation of the complex ion
FO(CNS)i in acid solution (7). The resulting solution is
colored red., However, the color development 1s found to
be easily inhibited by the presence of other compounds in
the solution (12).

S8ince the analyses were to be run on sodium hydroxide
golutions which had been acidified with hydrochloric acid,
the effect of various amounts of sodium chloride upon the
color development was studied, Table I shows the
inhibition of color development by sodium chloride at dife
ferent iron concentrations, The values in the main body
of the table are the differences between the measured
iron content and the actual iron content. Figure I
shows these differences plotted against the square root
of the lonic strengths of the solutions. It can be seen
from these data that in any accurate determination of
iron in caustic soda solutions employing this method, a
correction for the salt effeet is necessary., The
analytical procedure employed is as follows:

A sample of the caustic soda to be analysed was
welghed out, the size of the sample depending upon the
iron concentration, For a fifty percent caustic soda

solution having an iron content of fifteen parts per million,

it was found that a six gram sample would produce the best
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color for comparison. The sample was then neutralized with
concentrated hydrochloric acid, and a three milliliter
excess of the acld was added.

Table I. Inhipition of the Fe(CNS): color development
by various amounts of sodium chloride for different iron
concentrations (values in the main body of the table are
the differences between the actual iron concentration and

the apparent iron concentration),

Actual Iron Wt 50% Caustic Soda Sample
Concentration
0.00g 1.00g 5.00g | 10.00g
g/liter Va =1,12 | ya=1.32 | ya@=1,94 | Jx=2.50
0,00300 0.00000 | 0,00016 | 0.00040
0.00200 0.00000 | 0,00006 | 0.00021 { 0.0003%3
0.00100 0.00000 0.00002 0,00011 0.00016
0.00020 0.,00000 0.00000 0.00000 0.,00000




0.00040

*“/LITER

0.00030 1

0.00020 1

0,00010

COLOR INHIBITION GRAMS Fe
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LS 2.0 2.5

\ IONIC STRENGTH

0.00000

FlG. I =
Inihibition of Fe(CNS),~ Color Deve/opment by Sodium
Chloride for Varrous /ron Corcen Trations.
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Since it is necessary that the iron be present in the
ferric state for color development, a few drops of tenth
normal potassium permanganate solution were added. This
step was omitted in the analyses on the cerude caustiec
golutions since they contain a quantity of hypochlorite,
The ehlorine liberated by the hypochlorite upon
scldification with hydrochloriec acid was enough to insure
that all the iron was present in the ferric state. It
was found that 1t wes unnecessary to remove the free
chlorine formed as it had no apparent effect upon the

Fe(CNs)g color formation.

The treasted sample was then transferred to a colorie
metriec tube, and ten milliliters of a solution containing
twenty grams of ammonium thiocyanate per liter were added.
The solution was then diluted to a volume of fifty
milliliters with distilled water.

Three milliliters of concentrated hydrochloric acid
and ten milliliters of the ammonium thiocyanate solution
were then added to a second colorimetric tube to be used
as a standard.

In order to correct for the salt effect, & quantity
of sodium chloride equivalent to that formed by the
neutralization of the sample had to be added to the
gstandard tube. This was accomplished by adding a measured
volume of stock solution containing a known amount of

gsodium chloride., The volume added was calculated from the
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welght of the sample.

An iron solution containing 0.00001 grams of ferrie
iron per milliliter was then added to the standard tube
from a buret, and the volume of the solution was adjusted
with distilled water until the ecolor development and the
levels of the solutions in both tubes were the same,

From the volume of standard iron solution required to
glve a color development in the standard tube equal to
that in the sample tube, the iron concentration in the
caustic soda solution may be calculated according to the

equation:

Fe concentration in ppm = 10 mls, Fe standard
" welght of sample in grams

With practice it was found that color differences
eorresponding to two tenths of a milliliter of iron
standard solution could be detected. In a determination
requiring ten milliliters of iron standard, this would

glve an accuracy of about two percent for the method,
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Removal Of Iron Impurities From Caustic Soda Solutions

The investigation of the mechanism by which iron
impurities are removed from caustic soda solutions by
finely ground strontium sulfate and strontium carbonate
ores was carried out in the following manner:

100 gram samples of the caustic soda solution heving
a predetermined iron concentration, were placed in foure
ounce wide mouth bottles. These were then fitted with
rubber stoppers and placed in & constant temperature
bath to attain the temperature 2t which the removal was
to be studied.

After the caustic soda semples had reached thermal
equilibrium, weighed portions of the purifying agent to
be studied were added, and the resulting mixture was
agitated with a stirring motor to insure uniform
dispersion.

The bottles were then allowed to remain in the
constant temperature bath until the purifying agent had
settled out of the caustic soda solution., This usually
required a period of asbout one week,

After the purifying agent had settled out, the
supernatent caustic soda solution was sampled and snalysed
according to the procedure outlined previously.

Runs were made in this fashion using the erude caustie

goda solution obtasined from the Pennsylvania Salt
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Masnufacturing Company and also using a fifty percent
caustic soda solution in which ferrous hydroxide had been
gsuspended.

The purifying agents studied were strontium sulfate
and strontium carbonate which had been passed through a
two hundred mesh sieve. The results of these runs are
summarized in tables II and IV,

To test the adsorbtion theory, the data from these
runs were plotted according to the Freundlich adsorbtion
isotherm:

x/m = ko™
or putting this in logarithmic form for plotting:
log x/m = n log ¢ + K

Where x is the quantity of material adsorbed, m,
the weight of the adsorbent, and ¢, the equilibrium
concentration in the main body of the solution of the
gsubstance being adsorbped,

The results of these plots are given in figures II
and III.

For purposes of comparison, additional runs using the
sulfates and carbonates of celecium and barium as
purifying agents were made, using the crude commercial
caustic soda solution. The results of these runs are

given in table VI.




14
Table II. Removal of Ferrate from Commerciasl Fifty
Percent Sodlium Hydroxide Solution by Strontium Sulfate
and Strontium Carbonate at 30°C (in each case a 100 gram

sample of sodium hydroxide solution was used).

| Original Final Decrease
Ore Used | Weight Ore| Iron Conc.| Iron Cone,| In Conc,
SrCO3 0.100g 24,7 ppm 15.0 ppm 9.7 ppm
Srco3 0.200 o4.7 g.0 16.7
s:-co3 0.300 4.7 6.8 17.9
Sroo3 0.500 2h.7 2.61 22.1
8TC0; 0.750 24,7 1,46 23.2
sr003 1,000 24,7 5 5 23.5
Srs0,, 0.100 2u.7 5.061 19.1
SrSOu 0200 19.0 3.84 14,2
SrSOu 0. 300 19.0 1.41 17.6
Srsou 0,500 19.0 0.73 18,3
8rs0, 0.750 19.0 0.41 18.59
SrSOu 1,000 19.0 0.40 18,6
blank P 177 177 00,0




Table ITII.
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Data for the Removal of Ferrate from

Commercial Caustic Soda Solution by Strontium Sulfate

and Strontium Carbonate at 30°C Calculated According to

the Freundlich Adsorbtion Isotherm Equation,

Srcqu(through 200 mesh)

Decrease |Welght Ore Finel
In Conec. X m x/m |log x/m |Iron Conc. ¢ | log ¢
9.0 ppm 0.100g [90.0 | 1,954 15.0 ppm 1.176
16.7 0,200 83,5 | 1,922 8.0 0,903
17.9 0.300 59.7 | 1l.776 6.8 0.83%3
22.1 0.500 4n, 2 1,645 2.61 0.415
23.2 0.750 30,9 | 1.490 1,46 0.1l64
Sr80) (threugh 200 mesh)
Decrease | Welght Ore Final
In Cone, X m x/m | log x/m | Iron Conec, ¢ | log ¢
19.1 ppm 0.100 [191,0 | 2.281 5,61 ppm | 0.749
17.6 0.300 58,7 | 1.769 1,41 0.149
18,6 0.750 o, 8 | 1.395 0. 41 «0, 387
\




2.50 1

2.00 1
.50 -+
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Data for the Remova/ of /ron from Commercial
Coustic Soda Selvutions ot 30°C. Plotteqd Accora/~

Ing 7o the Freundl/ich Adsorbtion /sotherm Equa-—
tion.
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Table IV. Removal of Suspended Ferrous Hydroxide

from Fifty Percent Sodium Hydroxide Solution by
Strontium Sulfate and Strontium Carbonate at 30°C(in
each case a 100 gram sample of sodium hydroxide solution

was used)

Original Final Decrea;:

Ore Used | Weight Ore | Iron Cone., | Iron Cone, | In Conc.

Srco3 0.100g 22.0 ppm 5«04 ppm |17.0 ppm
SrGO3 0,200 22.0 4,17 17.8
Sr003 0. 300 22.0 1,92 20.1
Srco3 0,400 22.0 1,23 20.8
Srco3 0.500 22.0 0.62 2l.4
Srco3 0.750 22.0 0,48 21.5
8r80), 0.100 22.0 4,94 17.1
Srsoa 0.200 22,0 5«50 16.5
Srsou 0. 300 22,0 0,90 21,1
Srsou 0. 400 22.0 0,42 2l.6
8rs0), 0.500 22.0 0.46 21.5
Srs0) 0.750 22.0 0.68 21.3
blank ——— 22.0 20.7 1.3




Table V.
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Daeta for the Removal of Suspended Ferrous

Hydroxide from Fifty Percent Sodium Hydroxide Solution

by Strontium Sulfate and Strontium Carbonete at 30°C

Calculated According to the Freundlich Adsorbtion Iso=-

therm Equation,

8rC0+ (through 200 mesh)

Decrease In | Weight Ore Final Iron
Conc. X m x/m |log x/m | Conc, © log ©
17.0 ppm 0.100g 170 2.23%0 5.04 ppm | 0.702
17.8 0.200 89,0 | 1,949 §,17 0.620
20.1 0,300 67.0 | 1.826 1.92 0.283%
20,8 0. 400 52.0 | 1.716 1.23 0.090
2l k4 0.500 h2,8 | 1.631 0.62 -0,208
21.5 00750 2807 1.""58 0.’48 "‘00319

Srs0), (through 200 mesh)

Decrease In | Weight Ore Final Iron
Cone. x m x/m |log x/m | Conec. ¢ log ¢
17.1 ppm 0.100g 171 2.233 4, o4 0.694
16.5 0.200 82,5 | 1.917 5+50 0.740
21,1 0. 300 74.0 | 1,869 0.90 -0,0U46
21.6 0. ’-FOO 5’4-.0 1.732 0. 11-2 -00 377
21.5 0.500 43,0 1,634 0,46 =0, 337
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Table VI. Removal of Ferrate from Commercisl Caustic
Soda Solutions by Calcium and Barium Sulfate and
Carbonate at 30°C (in each cese 100 grams of the caustie
solution having an original iron concentration of 13,6

P.P.m, were used)

Substance Weight of Decrease In
Substance Iron Concentration
Basoh 0,100 O. 3ppm
BaSOu 0.500 2.4
Basou 1.000 Te2
BaCO3 0.100 0.4
BaC'O3 0.500 0.0
BaCO3 1.000 0.t
OaSOn 0.100 2.1
GaSOu 0.500 Te2
Caso, 1,000 9.0
Caco3 0.100 2.1
caco3 0.500 Tl
CaCO3 1.000 10. 1




The Effect of Temperature on the Rate of Removal of el

Ferrate From 50% Commercisl Caustic Soda Solutions

The effect of temperature upon the rate of removal
of ferrate from fifty percent caustic soda solution by
gstrontium sulfate and strontium carbonate was studied in
the following manner:

150-gram samples of the crude caustic soda solution
obtained from the Pennsylvania Salt Manufacturing Company
were placed in four-cunce wide mouth bottles. These
were then allowed to come to the temperature at which
the removal was to be studied.

0.500 grams of the purifying agent were then agitated
in the caustic soda solution, and the resulting mixture
was allowed to settle., The mixtures were malntained at
the proper tempersture during the time in which the
experimente were being run.

A pipet was arranged so that samples of the casustie
goda solution could be withdrawn at the same level from
each of the bottles. Samples were teken in this fashion
at measured time intervals and analysed for the iron
content,

It can be seen that the decrease in the iron content
thus measured is due to the settling out of the purifying
agent from the caustic soda solution. Therefore, by
plotting iron concentration against time, a measure of

the settling rate of the purifying agent in the caustie
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soda solution may be obtained.
Runs were made in this fashlion for strontium sulfate
and strontium carbonate which had been passsed through a
200 mesh sieve. The temperatures studied were 30°¢,
5000, and 7000. The results of these runs are shown

grephically in figures IV, V, and VI.
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Discussion of Results

Table II gives the experimentel results obtained for
the variation of the removal of the iron impurity from
commercial caustic soda solutions with different amounts
of strontium sulfate and strontium carbonste. Figure II
shows these values plotted according to the Freundlich
adsorbtion isotherm equation!

log x/m = n log e + K

Table IV shows the same type of datas obtained for
the variation of the removal of suspended ferrous
hydroxide from fifty percent sodium hydroxide solution
by strontium sulfate and strontium carbonate. These
values ere also plotted according to the Freundlich
adsorbtion isotherm equation in figure III.

In the cese of the ferrous hydroxide suspended in
the fifty percent sodium hydroxide solution, the removal
is independent of the type of purifying agent and varies
only with the quantity of purifying agent added. This
can be seen from an examination of table IV.

An examination of figure III shows that the removal
of suspended ferrous hydroxide from sodium hydroxide
golutions does not conform with the Freundlich adsorbtion
isotherm equation.

It ie therefore believed that the removal of the

suspended ferrous hydroxide from sodium hydroxide

solutions is due to the mechanical sweeping of the
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suspended particles by the finely ground strontium ore
settling through the solution.

In comparison to this, the data for the removal of
the iron impurity from commercisl caustic soda solutions
does follow the Freundlich adsorbtion equation as can
be seen from figure II, Also, at 30°C strontium sulfate
1s seen to be a better purifying agent per unit weight
than strontium carbonate. This cannot be attributed to
the difference in density of the two materials. The
strontium sulfate has a density of 3.96 grams per ml,,
and the strontium carpbonate has a density of 3.70 grams
per ml, (2). Thie means that for a unit weight of
material having a definite particle size, there ig &
greater number of strontium carbonate particles than
there are strontium sulfate particles, and, consequently,
the strontium carbonate would expose a greater surface
area than would the strontium sulfate,

Therefore, sinece the strontium sulfate does remove
more of the iron impurity than does the strontium
carbonate even though the exposed surface area is less,
1t can be concluded that the strontium sulfsate is a
better purifying agent than the strontium carbonate at
30°C.

From the evidence to support the belief that the
iron impurity occurs in the form of the ferrate ion

and from the nature of the curve obtained in figure II,




28

it 1e concluded that the removal of iron impurities from
commercial caustic sode solutions by strontium sulfate
and strontium carbonate occurs in the following menner:

The ferrate ion 1s adsorbed upon the surface of the
strontium ore particles, and an equilibrium ie reached
between the quantity of ferrate adsorbed and the quantity
remeining in the solution, The strontium ore then settles
from the solution tasking with it the ferrate which hsas
been adsorped,

The mechanism by which the ferrate is adsorbed can
be explained by an exchange reaction occuring at the sur-
face of the adsorbent. The adsorbing agent 1s slightly
soluble in the caustic soda solutions liberating around
the particles, alkeline earth ions. However, the alkaline
earth ferrates have been shown to be insoluble in caustiec
soda solutions (9)., It is therefore believed that the
concentration of alkaline earth ions liberated by the
dissolving of the adsorbent, exceeds the solubility
product of the alkaline earth ferrate. Thus an equilie
brium is attained between ferrate ions in solution and
alkaline easrth ferrate which is precipitated out,
probably upon the surface of the adsorbent material,

sr't+ Fe0y, —> SrFe0,

grtt + Feog-———) ssrpeo3
sr*t 4+ Fe 0 — SrFe, 0,
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On the basis of thie postulated mechanism, it ean be
gseen that the efficlency of iron removal from caustic sods
solutions depends mainly upon two factors:

The solubility of the adsorbent material, and the
golubility of the alkaline earth ferrate.

The curves obtained for the variation with time of
the iron content at a given level in the caustic goda
golutions do not give much indication of the change in
the rate of settling of the adsorbent with temperature as
was hoped. However, they do show that an increase in
temperature does increase the amount of iron impurity
removed from the caustic soda solution by the adsorbent.

Also, at the higher temperatures around 70°C, the
amount of iron impurity removed by strontium csasrbonate
approaches the amount of iron removed by the strontium

sulfate,
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Summa

1, Much of the iron impurity in commercilal caustic
goda solutions produced by electrochemical means occurs in

the form of a ferrate, Feoi, with possibly some reog‘ and

Feaoi‘ ions,

2. The removal of this impurity by finely ground
strontium ores is due to the adsorbtion of the ferrate
upon the ore particles, which, in turn, settle from the
solution,

3. At 30°C, strontium sulfate 1s a better adsorbent
than strontium carbonste.

4, TIncrease in temperature increases the amount of
iron impurity removed from the solution by a given amount
of strontium minerzl. At higher temperatures, strontium
carbonate approaches strontium sulfate in abllity to
remove iron impurities.

5. In colorimetriec iron analyses of caustic soda
gsolutions, depending upon the formation of the complex
ion Fe(CNS)%, corrections must be made for the inhibition

of color formation by the presence of electrolytes in the

gsolution,
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