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An Investipgation on the Production of

Sodium Thiogulfate frow Trona.

The marufacture of motion pictures is cne of the
largest industries in California. Thruout the fabrication of the
entire film many chemicals are employed. laterials used by the
_phot‘.og.;rapher have heretofore heen .manufactured alwost exclusively
in thc. east. Tﬁe large firms thers have develcped the production
of fine photographic ‘chemicals to such a degree as to make success-~
ful competition by youny firms on the Pacific coast virtuvally i{;x'gsos—
gitle. There exiéts, however, a gzood market for ths cheaper mater-
ials whose initial costs are low as cornpés.red with their freight
charges from New York to Los Angeles.

‘ The most cutstanding material in this class is
godiwn thiosulfate or hypo. Vast guantitiss of this chemic-;al
are consumed hsre anmuelly. An examinztion of the availability
of the rew materials on thiz coast and in New York ie interssting.
The two raw waterisls are sulfur and soda ash. Svlfur, which is
produced in Louisiana and Texas,should be tchipped by water as
cheaply t¢ this coast as to the New York market. Ve may obiain
crude sods esh in the form of Trona from Owene Lake at & price
corparsble to soda ash on the east coast. Hence, we find the raw
materizle market in a very favorable condition for the production
of heavy chemicals in direct competition with the eastern mani-
facturers. Thizs work was undertaken in view of developing a pro-

cess for the production of hypo frowm trona thru the laboratory
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and semi-works scsle and to ‘a'pply the kmowledge B0 gained to the
desipgn of a plant.
The fundamental reactions of the process us
exerplified by any text on inorganic chemistry are:
Na,C0g + S0g = Nagsoz + COg
Na,S05 + S = NagSg03
Trone, an impure mixture of NagCOz, NaHlCOs is produced by the
solax. evaporation of the sa.iine waters of Uwerns Leke., Besides
Nazcos and NgHCO §here ate also present snall amounts of Borates,
chlorides, sulfates, and silica.
The materials of vital interest to the yrocess

are NasCOz, NalCOz, NagB,07 and water.

Analysis of Trona.

A representatii'e sample of crude trona was crush-
ad and grownd and placed in an air tight container for future use.
It was found that the material, containing about 15?5 of water, could
ve very satisfactorily ground in a disc pulverizer,

Total Alkali. A weighed (4. grams) portion of
the ground trone wag diseolved and made wp to 250 ec. A 25 cc. por=-
tion wag titrated with standard HCLl, using methol orange as an indica-
tor. The 0.1N HOl was standardized azainst analyticel WasCOg (Rahlbavia)
using methol orange; the liberated COp being boiled off just pre-

vicus to reaching the end point.



Dorates. To o 25 cc., portion of the above solution of
trena the sxact amount of standard HC1 found in the above 4o
be required to neutralize was added. The solution was beiled
wnder a reflux condenser for seversl minutes to expel the sog.
The vapors are condensed in order to prevent the loss of bhorie
&cid which is volstile with steam. The condenser was washed
downr and 35 ¢c, of glyecerine, neutral to phenolphthalein, was
added. . The resulting solution was titrated %o colorless with
standard NaCH solution, weing phenolphthalein as an indicator.
From the net amount of standard NaOH found necessary to neutralize
the final glycerine soclution, the amount of Hﬁ23407 wes caloulated.

The NaOH used was prepared from Baker's stick NaOH.
The 653 was removed with BaClz. The excess Ba'Twes then removed
with Nazsoé; Cine chemical being weed thruout. Upon standardiz-
ing the resulting NaOH solution against the standard ECl solution,
using phenolphthalein and wethol orange, two distinelly different

ratios were obtained. Illethol orange was titrated to a yellow

and phenoclphthalein tc cclorless., Tests showed that the Nazso4

used did not cause the discrepency. The time being short, it
was decided to recognize these ratios in the case of the two in-
dicaﬁérs and to forego further investization on thé subject.
Bicarbonate. Analyses for bicarbonate were found %o be
very unsatisfactory. The spot Plate method of the Sclvay Process
Cerpany was tried,.but was not ayplicable in C.1IN solutions.
It was thought that the following method should prove

satisfactory. To a 26 cc. portion of tronc zcluticn add &
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wesswred excess of s%anf.“d WalH, azn sx¢ess of neutral BaClg solution,
and 35 ce. of neutral glycerine., Titrate the solution with HCLl, using
nhenolphthalein aa‘én'indicator. Then, frew the Nalil found to have been
ieutralize&, the Naﬂcbg content of the trona may be caloulated. Sever-
el analyses were made on this basis, but such widely varying results were
obtzined that the method waz abandoned. It wes found from trial analy-
zes on a nixturs of NaHCOy and NanCOz that the.method deserited in
Treadwell-Hall "Analytical Chemistry® (whish is essentizlly the abowve
analysis without the use of glyceriﬁe} gave very consistent results.
If this anelysis is employed in theé presencs of sodium berste, the
NaHCOz will be reported low due to the formation of HBO,. It was
decided to titraie the trona samples by this procedure ani to zpply
8 correctigﬁ for the small wmcunt of NapB,On preéent.

Assuming that the trona consists of 1.2% MaB0, and thut
we have a 7 gram sample in 100 se. of final solution, the concentration
of BOQ" vould be 0.0013 moldl. At change of color of phenolphthalein
(EY =3 x 107

(i) (80,)

(1BO,,)

then (3 x 107%) (1.3 x 107° = %)

()

-3
SE=2x10

= 2x 1078

solving; X = (HBO,) == 0.00078 molal.
Hence the consentraticn of HBG2 at the change of color
of vhenolphthalein will be 00078 molal. Since phe original concen-

tration of BOQ- vas sean to be 0.0013 molal, it is evident that at the
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apyargnt end point the BO2 will have been 60¢ couvarted into

HBOz . In viev of the naturs of the abalysis and of the relative-
ly exmell srror to be introduced by such asswrptions, this procedure
was adopted. The.correction to be addied to the amcunt of U108 NaOH
used to neutralize the Nall0s; was (.12 oc.

Viater. loisture was detormined in the materisls by
heating a wéighed gamnle on a sand bath for one te two hoars ab
250-200° €. and determining ths loss irn weizht., This loss umst
reprssent the HgGOS from the MNallCOg , {the amount of which may be cal-
culated jand the moisture.

The analysés shiowed the following for the compositicn
of the trona:

NaplOy ~ ==--m=-==- 44.2%

HafC0y — ==m—-memeee 37.1%

vy M =

Vaser e === 15,25

NaCl,Nay80,

ingoluble, etgc., ==--- 2.5%
by difference 100.07

In the zrocess, as outlined, we shall acidify a solu-
tion of trona with 80, . The two most vital points concerning the
material are (1) ite Na,0 content, and (2) the amount of water to de
introduced Ly its use. This water gconsists of the noisturse as report-
ed in the above analysis and the water produced by the decorwosition of

the NaHCOz. We mway report the above analysis os:

Nag) ==—w==m--- 32.8%
ﬁyallabl§§ ______ 19,27
tater ‘

st
Foreign ===----~ 41,05

100.05



g.
Method of Analysis of the Product.

In order tc obtein comparative data on the amounts of
hype formed under ﬁifferent oporating conditions, it is necessary that we have
an analysis for sodium thiosulfate in the sregent of sulfite bicarhowmate,
ghloridee, ete. As a result of a gurvey of work done on this subject,™
the following was agcented as a pozsille method of anslysis:

The filtered groduct from & trial run 1z bested for
S= with Hg012 y in acid solution. An aligquot portion of the filtrate, con-
taining about 10 grams of hype, iz removed and, if 5= 18 abaent, is made
wn to 250 cc. If 5 is wresent, it iz made slizhtly basic with 6 N NalH,
an excess of Big (005)3 suspeneion added and digested for 15 minutes. The
mixture is filtered and washed thoroughly and the filtrate and wash waters
-vade up to 250 ec.  To a 10 ce. portion of this golution, 10 ¢e. of fresh-

ly proepared NallN solution is added, the vessel covered and heated on a vt -
er bath for an hour. The Nalll used should correspond to an excess of five
times the amount required as chowm by the equation

Hﬁzsgoz + NaCN = NaBCN +-Na2303

The sclution is diluted to 200 ce. and the undscomposed
Halll titrated with standard AgN03 by the nethod of Liebiﬁ. From the amcunt
of NallN found to have been converted, the amcunt of NazszOs in the origiral
samcle may be calculated, The NaCll zolution employed shonld be prepared Just

prior to itz use, From the pyrest matsrial obtainable, Its strenzth may be

* 7. Anal. Chem, 48 {1907) 485, abe. J.Chem. Soc. 82 IT (1907) 812

2o

Chem. Ztg. 30 (1908) 58.Abs. J. Chem. Soc. 90 IT (1208) 198,
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" determined by titrating & 10 ce. sample against standard A@ﬁﬁg solu~

tion of a concentration of O.1 normal or lese, XI iz added to the
golution to f@@llitﬂ the reycwnztlon of the first permanent turbidity.

A solubicn of hypo waz made up (about 0.58) and standerdized against

the Ig golutiona of the quantitative analysis class, as well as against

a standard solution,made upy from & weighed amount of analytical (Kahlbaua)
iodine} the two checking within 0.5%. Portions of this solution ware

run aécar&ing to the progosé& analysis. The results obtained for the
concentration of the thicsulfate solubion were about 4% higher than

those found with the Iz solution.

Comperison runs were made with and without £, hgving been
present. The emounts of thicsulfats found in the sases where S vRe
Present were seen to be about 4ﬂ lower than in ths absence of Sz. This
effect compensates the tendency of the aﬂulyais to give hizh results.

A more thorough study of thig analysis would be profitable Since the
availsble time was short and since at this stage of the process we were
interssted vainly in comparative resulits, it waz decided to euploy this
rocedure for analysizing the reaction products for Nagsgog.
Bffests of Reagents upon Materisls
of Conatruction.

Hyno on steel. A piece of polishei steel bar was
placed in beoiling hypo and allowed to stand for several days. The
steel immedisztely turned black upon contact with hot hypo and the alr.
No pitting or corrosion was noticed when the surface waz again polished.

A test on the hypo after the treatment of the steel failed to show the

presence of iron.



Trore on steel. A similar test was nade, using s
concentra%ed zolution of trona. A dizecloration of the molisned
surfaaa was noted, but no pitting coull be cbaserved uwpen repolishing.
- Tests showsd small amounts of iron wresent.

Sulfite on steel. A viece of polished stsel bhar vas

8.

heated for several hours in & solution of MNagfOz. Mo immediate effect

were avparent; the surfoce remaining brizht. The materizl was al-
lowed to remain in the solubion for several days, producing a growth
of sulfite crystzls on the metal surface above the liguid., Uwnom
tcleaning the wmetal, a very decided pitting was noted,whers there had
Leen combined action of zir and neutral sulfits.

Tronz on enamel. A solution of trona was gcongen-—

trated by intermittent boiling,over a period of severul days

[

yina
sample vessel of Elyria Inawneled iron. o action uwpon the surface
of the enamel could be gaen.

Acid sulfite on entuel. A concentrated solution of
a0id sulfite was placed in the enemeled dish for itwenty-four hours.
The seid sulfite was neuitralizaed with trona, sulfor sdded and
the mixture heated for several hours. Ho injury to the enameled
surfuce could be noted.

Consideration of Working Conditicns.
For a process in wiich a solid is to be obtoined from

sclution, it is desirable that the amount of water enlering into the

prosesas e 25 nearly & minirmam as is consistent with othsr operations
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the procegs. The other operations in this case azre the satur-
ating of the material with SQg, stirring, cooking, filtering and
erystallizing. As one extreme or the water nroblem, we have the
roseibility of préduaing sodium thiosulfate in such concentration
that upon completion of the cooking oz;»e.rations, he ratio of an-
hydrous Nagsgﬂ,s_tb water shall be 158:90. Taking advantzge of the
fact that VagS,0z, BHyO melts in its water of crystallization at
48° ¢, y, Wwe might filter this concentrated solution hot, suresad it
onto & cold revoivin;; iron drum and scrape off the solid as it cools.
e could thus produce a sodium thiceulfate in suall flaky chips
~which would be far more easily dissolved than the common erystaline
foru. Evaporators and their onerating costs could be dig}gen?sed
with in favor of +this simpler and lezs expensive zroceszs. The
most avparent difficulty o be sncountersd in such a scheme iz the
handling of & hot,concentrated syrup in filter rrssses. Crystal -
line sodium thiosulfate way be heated as high as 110°C.. and Hay
aven ¢ool considerably helow 48° €. without crystallization taking
place, ILven if the treatment cf such a concentrated w¢lution
ghould prove feasitle with coummercial apparatus, there is always
the possibility of having to chiy hypo out of anperatus or to melti
1% out ¢f pive lines when the plant is suddenly shut down. The
question of the purity of the rroduct so produeed is an inportant
one. The extent to which the zoluble unconwerted matier and
fmpurities of the raw materials would be carried into the final
product can only be dstermined by experiment. It seems reasonable
to expect a considerable quantity of such impurities.  Vhether

these impurities would be detrimentszl to the utility or salability



of the produst can only be conjectured at this tiwme.
Experiments showed that the least possible ratio

betwsen trona and water during its saturation with 50, was 1 : 1.5

. .

Thiz ratio vms only possible when part of the water was added in
successive portions as the gas was being introduced. The ratioc
gf 1 : 2 was found tc‘be the minimum vhere a babeh process was
erployed. In all cases these fisurss are based on the assumpition
of the immediste saturation of the wetted tronma. If the material
is allowed toc form the deca-hydrate, the mass bhecones (quite un-

workable at these proporticons.  If thic method of working with

e

sludges is adopted, the saturation with S0, would have to be effected
in kettles. This would be more complicated and costly than the
uee of wooden saturating towers which could be employed in the
cage of true liguids. lluch difficulty is experienced with frothing in
concentrated solutions, necessitating the use of oversizZe apparatuz.
Upon the addition of sulfur and subsequent csdking,v
the nase wae found to become very viscous, necessitating the fur-
vthﬁr addition of water to permit the use of a power stirrer. Any
reaction between waterials in two differsnt vhases requires in-
timate mixing. Rapid stirring is essemtial in this process.
The high power and attendant installation costes to bs dealt with
in ths handling of concentrastsd materials will eoffset to & large
extent the advantages to be sained.by such a process.
A consideration of the above has led to the point of
employing at least three parts of water to one part of trona.

This i sbout five times the figuwre originally considered,
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'hiwh hasg been seen to be qplt zpractisable.

A more practicable plan is to treat a solution of ftrona
with 805 in saturating Lowers, %0 boil the sulfite liquors se formed
‘with sulfur in cpen kettles, filter, evaporate and erystallize.

Tests were m&d& to determine the dilution nscessary
to prevent the precipitation of MNaHCOz in the process of saturating
the solutionm with 803. From a consideration of the amount of NalCOy
to be formed from the lla,0 content of the trons, it was shown that
the maximum concentration was 18.5 grams of tronma per 100 warts of
water at 20° ¢. Such a solution was prepared and shturated with S0,
o sgo0lid ﬁaﬂcos azpeared. Vhen 24 grems of trona was disszolved
in 100 cc. of water and S0 p&éseﬂ in, a large yrecipitate of NaHCOg
separsted.

76 grams of trons wag placed in 250 cc. of water and
hested on a water bath for several hours. A small amount of troms
rorained indissolved. Turther experiments showed the solubility of
trons, sé treated,to be 27 zrame per 100 cc. of water. I wze alzo
found that, when this soturated sclution was treated with SGZ &t BQ C.,
nOVEaECGE separated out. A consideration of the composition of troe
and its resction with TQ O will gerve to exﬁlain this phencmenon.
Vhen an‘exceas ¢f xagcoz is acidified with S0g, the following reaction
takes place!

2 NagCOg + HySO; = 2N=HCOz + Ma,SOg

From thie reaction it is seen that one mol. of EaECGE nroduces one
s 2 7
mol. of WaHCly. In the anzlysis of trona, We saw thabt 1t t contained 44%

' ’I A3 & . a ke -
WanC0; and 37 HallOy.  If 100 grams of troma be =zcidified, then we

=
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‘have 37 grams of E&HQOS, p}uﬁ 35 grams produced from the NazcoS ,
or & total of 72 grams of NaHCOpz, However, if the trona solution
be first boiled, thevbicarbonaﬁe ie decompozed;
4 1200z 4 hest = 2 Wa CO, t Hp0 ¥ CCg
2 ﬂagOOS + HyS0z = 2 NakCO, + ﬁa2503

Hence, it iz seen that the bicarbtonate to be encountered is reduced by
an amount equal to one-half the Nalllz content of the original trona.
The NallCOg t¢ be produced in a sclution of 100 grams of boiled trone
will be that coming from the I\I'%CO3 content, 35 grems, and one-Half
the amount originally present, 18.5 grams, or & total of 54 grams, as
compared with 72 grams to be gproduced from z scluticn of “raw! trona.

Trom the above it is seen that the saving in weter to
be eveporated, by the use of boiled troma solution, is about 257,
In the desimm of a plant the hegt from the sulfur burner might be uiil-
ized in tresting the trona solutions. The added cost of a hest ex~
changer and wooden storage tanks is more than offset by the increased
aapacity of the plant to be gzinsd in handiing a 259 more concentrated
ligudr, as well as by the saving on evaporsticn chirges. The ques-
tion was thus reised as to the economy to be gained by utilizing wast
hezt in cooking the trona sclution instead of in evaporating the 25%
excess ﬁ"ter at gome later step. A considerstion of the heats of
formation, as given by the Landolt-Bornstein tables, of the substances
involved should zettle this point. ‘

2 NalCO, + 20,800 calories z NasCOz + HgO + CO0z.
o From the sbove it is seen that the heat necessary to

decom@cse one mol. of TaHOOz is 10,400 calories, The leat required
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Yo convert the ulﬁwaDﬂ ate éﬁmtenu ef 100 zrams of trona, will Y
4,600 salories.  In experiments 1t wrs Sound that a satursted sol-
ution of cocked troma (100 zrams of trona in 3%5 ce. of water)
sould bhe satursted with @Gm without precipiteting bicerbonats

If 25% excess water (B4 crams) be uszed in the case of raw frona,
the hest required for its svaporsbion, from and at 100%C., will be

approximately 50,000 calories. Hence, it i¢ evident that 2

saeving of heat 1z mede possible by pre-cccking the trona solutiom.

A substantial redustion in water to be evap

gan be realized in the process by the further zaturation of the =alfite

to acld sulfite and svbseguent nevtralization of the resmlting
golution with a caloulated amount of trona. he grest dis-

adventaze of this system lies in the fact that scld suifltes
are more injurious to materials of tower construstion, either
wood or iron, than are neutral sulfites. The procedure alsc
produses & rapid evolution of CO,, vhich tends tec caunse the
matérials te froth out of thelr containers. In trial experiments
on thie procadura, it was fouwnd that the powdered trona, when
stirred into the acid sulfite liguors, showed a very great ten-
dency to cake. This caked material redisgolved very slowly

There is alsc a considerably decraased effisiency
of absorption of 80; when the soluticu Of trona is ram to the
acid sulfite instsad of to the neutral sulfite. A4 wmeizhed
amount of trona and water were placed in a flask fitted with an
imﬁak% tube for 802 and & Gaﬁlg tube throuph which the svelved

30, was allowsd to escape. S0, was introduced and the galn in
£~ . .
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wgight notad. | It was found to Be almost irnpossible to obtain
“better than a @%ﬁ gonvarsion of the 3ulfite to bisulfite, even
with theleencentrat@d gas fron a SOg eylinder. The economy on
@vaporation and the increased capacity of the plant, to be gained
by the use of such 5'$y3tem, mast be curefully checked againet the
ingreased cost of tow&fé, applisnces to prevent frothing, and the
gaking of the solid wmatter, as well as the losy of absorption efficiency
on 50p, The available tiwme being short, 1t was decided to trsab
a concentrated (cocked) solutlon of trona with 80,, heat with an
exgess of gulfur, and examine the yields producsd.

Time of heating and the affect of the aecidity
of the sulfite liquors are of vital intereat in the cenmercisl pro-
daction of hywo. Hn indicator was desired which would givs a falirly
accurate indication of the sondition of the sulfite liguers. The
following considerations servsd bto define the characteristlcs desired
in such an indicator.

100 greme troma in 375 ce. of waltser when

200 grame of

==

converted to Na,S0, produced a solution containing
NepS0y per liter (1.6 molal). Let us assume the lonlzation of such
a solution to be 5UJ.

(%) (s03)

If we ossuee the indicator to change (a) vhen
0.1% and (3) vhen 0.5% of the sulfite has been couverted to the acid

sulfite, g haveo:
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(a3 a*y (.8)

\ek g

o,

{.0018)

(mty = 1078
(o) (mh (.8) - _
‘ S — -5z 10
{008}
(E+) 25z 1?«“%

An examinabtion of the charscteristics of the
more gommen indicators showsd litmus c‘E"'li rosaliz acsid changing color
at (1Y) = 1077 unien 15 25 nesr the desired (%) a5 is possivle to

Rezults of Trial Ruﬁs.

It was decided to make trial rung under son-

gtant conditions of dilution and varying conditions of acidity and

to note the yislds produced with varying

=

time of heating.
A one liter distilling flask waz fitted with
a mercury ssal sztirring apraratus. *‘he gide neck of the flask wes
‘bent wpward thru 90° and attached to a reflux condsmser. 100 srams
of tronz was dissolved in 375 co. water and the golution eaturated
with Sﬁg wtil a 10 ce. portion (boiled to exmel the 892) ghowed only

& s8lizht oink with rosalic aecid. This solution was shown fo contain

iy

30
b N
2 3"

The solubtion was ploced in the disbilling Fflask with 3B grams of sui-

NaliCOz by its effervescence when treated with a szoluticn o

fur (an excess of 75’;:"-’3)‘ The nixture was hested on & water bath and

ket vigorously stirred by a =mall, direct connected, fan motor, eq

ped with s rheostat to control its speed.
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. : After heating one h’qur', the materizl was remcved
- from ths ﬂas}i, éuctvisn filterad, an:: ths volune and teumpsrature of the
filtrate noted. A porticm of this filtrate was taken for analyzing.
The rezamin?er, together with tae sulfur, was replaced and heated for
.ancthar hovi'; when ancther e’sazfgzie was removed., Four zuth sarmles were
taken.

These zarples were analyzed as follows: The
s&ﬁple'@s wade up to 250 ¢8., A 1C co. portion was taken and the S:
vemoved with Big (005)3. The solution was filtered and the precinitais
of Bigsz thoroughly Wésheﬂ. 10 ¢o. of XCU solution was added and heated
for cne hour. The excess KUT was determined with standard AglOz according
to the method of Lieblg, using KI as an indicstor. The washings from
ths Bigsg precipitate so diluted the NaESgOs that pracetically ao reaction
ensued bebween it and the ECN, This difficulty was overcome by removing
ths & from the original émn‘ple and making it up to 250 cc. with the wash
waters. This analysis iz given on page 6.

Time 4id not permit further trizl runs on bhasic
solutions. It may be stated, however, that the reactiocn between Ha2503
and 8 had taken place to0 & consiﬁerable.extent gt the end of the first
hour of heating, as evidenced by the fact that the sulfur residue f£il-
tered was found to weigh only about 14 grame. A similar run was made
on a sanple of trona which had been treated with ng wnbil slightly
acid, The analysis on page & was applisd to the product obtained after

three hours heating. Three samylss were analysed. The amounts of
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~ the standard AgliOz solution required for each of these three sauples
varied widely. A moen of these showed a 70.8% yield of NayS,0z frow
the orlginal trona.

‘Experinvents were made to determine the reasons
for these varying results in analyses., Pure XCN was titrated against
the standard AgNCgz, using varying amounts of XI indicator, The results
obtaineafshewea that the amount of XI used had no effect upon the and
noint.

- Teste were wmade to determine the approximate
dsgree of reversibility to be expected ®s the excess cyanide is re-
moved from the final solution by titration. 20 ce. of C.5 molal
magsos, corresponding to six times the amount to be formed from a
sample of hypo upon analysis wae added to the 275 ce. of soluticn of
the completed analysis, containing the slight turbidity of Agl.

After standing cold for one hour,none of this precipitate had
dissolved, showing & non-reversal, under these conditioms, of
the reactiéﬂ,

Na;y5504 + KCN = Na2503 + KSCN.
Vhen heated for an hour, the precipitate was seen to redissolve,
requiring about 2% more AgNO~ to restore it. Hence,it was conclud~
2d that,under the conditions of dilution and temperature of the an-
alysis , the reversion of the reaction to be encountered during tit-

Y :

ration would be negligible.

o

A consideration of the left hand wember of the abvove
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'gqmticn shows that, in ths case of imcomplete conversion of the hypo,
the errorxinﬁra:iuaeﬁ TRon tltra.‘cmr with Agll0z is not only that produced
by the action of 3;1@ CZT, but also an effect produced by the dissolving
“of the end point g:zreciﬁ:sitate‘g by the hypo.

| The method of analysis on page 6 had been previcusly
‘tri‘eﬂ and .1.0111’3.(.1 epplicable on solutions of pure hype, 20 the asswmtion
was made that it was epplicable to the products of the trisl runs.
The exczss of Nalll solution added is calewlated on the basiz of a

10C% conversion of the Ne- 03 to Nagﬁgﬁz. The analysis reaction

l‘

between Na- 05 and Nalll is reversible and may be exuressed hy the
equilibriva equation

(0, (scm)
: K

(8,05 ()

Let us assume that the filtrats from the run eontains only 50% of the
caloulated 8205 ; the remainder conmsisting of unconvertad 505. From

)

& gonsideration of the above egustion, we Find that the conceniration
ef'SQO; at equilibriwe in this case must be less than in the case when
the filtrate containe the calculated (100%) amount of Na,S,04.
This is seen tovindicate the asswapbtion that the
proposed method of analysis should be applicable o the anslysis of
reaction preodusts.

However, the facts of the czse have nob, in the
limited nunber of anslyses made, been in accord with this assumpbtion,
Results of these snalyses have been widely varying. It was coneluded
that,to contime the stud}f of the process by means of trial runs,

the method of analysis must be thoroughly S"Jug.la«l and adapted to

he conditions found in the filirates.

w

o
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SONTAATY .

A study was made on the producticon of sodium thin=-
gulfote frowm troma in view of itz development thru the laboratory
and seni-worls scale to the dezigpn of = plant.

Iathods of analysis were ZJevelosed for the control

of the process, Improvement of the analysis of the wmroduct was
found neceseary.

Letion of the raw msteriazls and the products wh-
on materials of construction was studied.

ndation was sxde on the basis

A preliniasry o

of this work.



