KU ScholarWorks | The University of Kansas Pre-1923 Dissertations and Theses Collection

http://kuscholarworks.ku.edu

A Method for the Determination

of Hypochlorites in Waters

by Harold K. Shaw
May 15th, 1912

Submitted to the School of Engineering of the
University of Kansas in partial fulfillment of the

requirements for the Degree of Master of Science

LIBRARIES This work was digitized by the Scholarly Communications program
The University of Kansas | Staff in the KU Libraries’ Center for Digital Scholarship.







A XETHOD FOR THE DITERMIFATION
OF HYPOCHLORITES IB WATERS.

by
Harold XK. Shaw

Presented to the Faculty
of the

SCHOJL OF ENGINZERIBG
of tha

University of Kanses

In Partial Fulfilliment of tho Requirements
for the Degrse of
BACHELOR OF SCIEHCE
Fey 15, 1912.

RO0O107? 481LE3



A TEST FOR HYPOCHLORITE IH WAT:R.
QUILINE

I. Intreduoction.

1. Need of a test for hypochlorite.
2« Pailte of the present test.

Probable cause.

II. Hitrites and the Starch Iodide Test.
le Hitrite test.

8.} lathod.
b.} Permsnent standards.
i. Preparation.
2. Comparison with known solutions.

2. Starch 1odide test.

a.) Preparation of thio sulfats solution.
b.) Procedure-

Errors.
6.) Results.

III. Aniiin Tast.

Ho resunlts.
IV. Ny Teat for Hypochlorites.

l.
2a

Be
4.

b.

6.

Procedure.
telocting a suitsble solvent.
a.) Relative solubility.
Color Standardse.
Attempta at consentration.
£ffect on nitrites.
Dotermination of the proper amount of a bleach-
ing powder solution to add to a water.

Conclusion.
Tha essentinl olements in the test.



1.

2

Se

4.

b.

6.

Te

8.

9.

10.

1l.

12.

BIBLIOGRAPHY

- - - 0 - -

Johnson, Goeorge A. 1808. Proceedings Amsrican
water works Association, pp. 125-162,

¥aptle, J. H. and Elvove, Elias. 1909. "Fuchsine -5
as & Pormenent Standard for ¥itrites™ Seventh
International Congress of Applied Chenmistry.
Section VIII A. pp. 289-294.

Thresh, J« C. 1909, T"Purifioation of Water by Keans
of leans of Chlorins or Hypochlorites.
Seventh Internctional Congrees of Applied
Chenistry. Secfion VIII A. pp. T1-76.

Leffman, Henry. TExamination of Water " 1908.
Pp. 42-45, Blsxiston's Son % Co., Ffhiladelphis.

Worley, H. A. & Luir, B. l., Talts' Dictionary of
Chemistzy. Vol. 3, page 15.

Cady, He Po "Principles of Inorganic Chemistry,
Vol« I, pp. 139-1069.

Johngon, Geo., A. "Hypochlorits Treatment of Public
Watorworks Suppliea. Eng. Record, Sept. 17,
1910 s PPe 321"322 .

Weatbrook, F. H. "MNonograph on the resistance of
Cortain Bactoeric to Caloium Hypoohlorite.

%hittaker, H. A. and Childse, J. A. "An omargency
Hynochlorite Plant.”

Dunlap, Fred C. 1909, Report on Electrolytiic
Sodiun Hypochlorite.

e e - "Application of Hypochlorite of lLime
on Mlters. Eng. Fecord, VYol. 60, Bo. 25,
page 773.

¥est, FP. W. 1910. T"Use of Hypochlorite in Con-
naotion with Precipitation®. FEng. Raecord,
Yol. 61, Ho. 26, page 818.

Probst, C. 0. "Water and Sewage Purification”.

1908. TReport of the Ohlo State Board of
Health.



A TEST FOR RYPOCHLORITES IHN WATER

LD D ¥y T

In ragent years, 41t has been a qussotion as to
whether the addition of ocloium hypochlorite to & water
ag a purifying agont was permissible. The principal
ground for the objection was the taste of the residual
chlorine or hypochlorite. This i8 especially notice-
abls where the hypochlorite 16 not added carefully and
systematiocally. It will be noticed that at times the
Lawrence City wateyr cssumes this "hospital® taste in-
dioating an excesz of hypochlorita.

In teating for this hypoohlorite or free
chlorine, it has been oustomary to use the stareh
iodide test 4in ncid eolution. This gave tests for
hypochlorites in most tresnted waters. About this time
it was notioed that many natural waters gave tests for
hypochlorite. This ocould be due to one of two osuses.
Zither some substance in the wator might have oxidiged
the chlorides to free ohlorine or else some othor sub-
gtanoe in the waler was giving the tost. Taking the
first case as {mpossible besnuse the orgoanic materxisl
in water would tend to veduce the oxides of shlorine

to chlorides, the second osuse will be considered.
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and 1 oa. of €S

Therafora thers iz oight ftimoes 58 much in the sarbon bl-
smifids oo 4n the watsy, or ons-ninth of the 4otsl iodine
vomainn 17 the watar. Thus whills we 4o not gat all the
1ollino eaoh time, wa do pat sight-ninths of 4% gach tipe
no matior whethor wo have two or slz-fenths parts per
million in tho solution. In tho sacs momnoer the caxbon
bisulfides in the stendsrd has only eight-ninthe of the
fodine, and the teat 4= just s scourate ms 1f 21l the
iodine was oontsined in the osrboun bdieulfide esch timo.
Ths problem now rosolved itself 4intoc the
question as ft¢ how small a quantity of hypoohlorite conld
be dslocted by this tent., One h2lf oudic sentimatar
of ths solution when made up fo 50 oo. was squivalent
6 ono-tentk part per million of availsble ohlorine.
Thug, I made up solutions coultaining one, two, three
four gnd five-~tanths porte ver million, and spplied the
teat. I pot only a veory elight tinge of piﬁk with ons-
tenth part per miiiion, but & sood test Zox two-tenths
of a pext. I wonld eay, therefcre, that the test was
gpplicable for quantities a8 small as two-tenths parts
per million.



I ¢hon tried fto got resulis Lor smaller
guontities of hgpocklorito by chaking up I 6o. of gavhon
pisnifide with 500 coc. of polution in & flask. The
particles of ourbon bioplfide refused fo unite when the
settlod, snd thus no Yest could ba obi&inad.

I next tried corncentrating ths solution. In
thie I usod a still composaed of two distilling f1ssks as
shown in the dingram.

I plsced 400 voa. of & diJute hypochlorise
golution in A tfogether with a pisce of pumice gtone
1o prevent burping. The distiliste wos ocllected in
B. ©When the liguid hod become gonsenbrated to 100 co.,
I stopped the distillation, and tested both the reaidus
end distillate. To my surprise, I was not able to de-~
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toct eny hyvoohloriltia in eithey., T 4ried it again
using & ergsr ancunt of hypochloritas, tnt got the
samo rosult. Tha hypothlorite was probahly changad
gver to thae chlorata aad ohloride:
SXa010 = Nalliles + 27aCl

Thie rosotion is socslerated by ths high tanmperaturs,
and would take plzoe s8till fuetor 4n asid eslution.

An intoresting study in oconnestion with thia
was the effeost of consentration upoun nitrites. I die-
111104 c¢ity water, that has considorable amounts of
nitrites, in the sous nepner go I did the hypoohlorite
polutions. In slkalins solution, no nitrites wore
fonnd 4n the Gietillntos, but they were preatly -con-
contrated in the roecidve. In sold solution, nitrites
wore found ir doth diztillels and rosidus ond in adbout
tho szme proportion en in tho originsl water.

DATA

-

: Solution : Origlnal : Distilliate ; Reosidue :

: Alknlins = 3 s nona : < 9D %
1 Acid 3

I consider my tenft & quick methed of deter-
niniaz bow much bleaching powder to add to & waier in
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oxdey to prrify it. Fith thie 4ip wizd, I edded =
nowm arceuni of hyponhloriie sguivalact to five paxie
per millien of fras chlerire. I let this etand ten

rinntes end then tseted for the residesl hypechlorite.
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Added :
: City 1 D 3 o4 H P § ®
1 4363 @ D 3 ad - o s
s 4304 ¢ «5 : e $ . s
: 4365 1 «D H -3 = o2 z
> S8BT 4 oL : . -4 s 4
H 4'868 a 55 H D . il -
s 4882 > o : oD - 20 4
: 4884 : oD 5 4 ] o § %
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In this a8 well as the yool of my work, I
hnve caloulated the hypochlorite az availabls chlorine
beoauss the valus of blszching powdor is aofimated as
80 many per cent of avallable chloxine. Ky tast is
eogourate encugh for this %ind of work bhooauge one ox
two~tenthe nart pexr million of ohlorins in o water doss
not effevt fante.

One {rounble about this hypochlorite test is
that ¢olor standords have to bo nefe wy svery time ths
test iz used, decaunso the pink color of the iodine soon
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fadeg oat of tho coobon bisel?ide. I8 rerpanoat oslor
stondesrds arve ta boa meda, they will havs to be moda fron
e polubion of eome Ayo. The Dushinin-S polution uwed
for $ho nltyite stendarda satches very closely the pink
of vhs 1olina. Thae only dificre:nss is That the dya
golution is ruth 2ore elear €hon (hnt of the lodins in
carbon bisulfido oculained by thizs method.

Tho epvontial part of my fest for hypoochlorite
fg thed tue solution be nauiral or aliwelins toward litrms.
Foat naturasl wotern sre alkaline, dune to the vrosense of
parbonates or bisarbonited. If for any oususs the water
is voild, it pust be wade alksline by the gddition of a
Tow cubic o= ntineteors of o wodium garbouaio solutiom,
befora making a hypoochlorite toest. No dounbt the render
will wonder why the staxrch iodide test would not do juat
&8 wisll a3 thip 1¥ nsed in alknline or neutral solutions.
I tried this but found that whilo nitrites 44d not give
tha test, the bluo color did not appeay Tor quaniitien
lesg than Tonr parts per million oL available ohlorina,
Tha ghaking oat of The 1odine in carbon hisullids fo

therefore the more dslicata.






