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Introduction

Tne application of sgeotroknonetry to tne Huantita-

tive determination of constituents by means of absorition

ssectrum nae been recognized since 1573 by Vierordt (1).

This tater describes an acclication of tne soectrc-e
2'... La.

gnotoneter to tne quantitative deternination of sodium m-

benzeredisulfonate in nickel sulfate solutions. Data are

given snowin; tnat small quantities of sod‘un n-benzenedi—

O

sulfonate 1n nickel sulfate solution have a distinct and

characteristic absorntion egectra in the ultra violet re-

gion with maximum absorition at gooO A? and 2750 A9, \itn

assorstion extendin; from about 2/50 s? to EVCC A9. Takin;

'5

;dventa e of these two maximum absorition toints, and en-

;loyinb tn ex incticn coefficients, one is able to comgute

quantitatively tne concentration of sodium n-benzenedisul-

fonate. With carefully controlled workinb conditions, tne

extinction coefficient was found to be retroducable witn a

high degree of accuracy.

Sodium m-benzenedisulfcnate is used for a brightener

in nickel plating solutions, and uncn an estimation of

concentration is desired, tLe usua netnod of determination

is oy a Lrevinetric analysis as barium sulfate, union is



lo 5 and involves consideracle true and worn. Tne advan-

F
4
;

tabs c tne sgeotIOQnotonetric netnod is tnat it is ‘acid

and convenient.

Tne nrocedure for tnis netnod of analysis is based

ugon tne grincigal tnat tne ,eroentaze transnittency of

light at a certain wave lengtn is a function of the concen-

tration of tne desired substance in tne solution. In re—

cert years sucn a method of measuring a constituent s;ec-

tropnotonetrically nas been anglied by nehli; to the deter-

ninetion of manganese in steel (2), iron in ores (3); to

1 . . ., _ . .—

conzer (4); to Vitamins and nornonee cy mCItOH (3); and

also to dyestuffs, by Erode (6) and Eolnes (7).
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In the nevrlejmcnt of tie nctréd, 9: files of sadiun n

b nzfinelieulfcr'te 1"ere accrrhtcly veigled out Fa” dissolved

in a xe;9“red voluen O; ECi nickel r“lfate wter cclution.

After tie solution 'ne tee solvent cell. have been lilled

(for preprrcticn sue belon‘, they are filled rith the re-

syective solution, nlaced on the suectrog Run, and the ab—

sorptiin snectrn at vrrisus shutter readings recorded on

the photogrnfihic flute. After develonnent, the siting are

vcsn=d one—half .our in runnin; rate , dried at room tex—

perature, and the absorption indicated on the slate by

means of ink dots at the points r"rem "iso-dlnsity rever—
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ner went.
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:dvisrrle to use tie crdirsry orgnnic solvents

these cells, as they dissolVe the cement which

cell together. It was faurd necessary to clean

by an initirl rinsir With tfic rat’r to runare

then several czreiul rirsin's vith distilled we
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Plate Cone. of Cone. of rlfl are? 31% 37:“

nuxber disulfonnte TiSCh “lcmL‘ ”lea? "

if? T.CT 5’ 33.0 i no inflection

55h c.0c37 2.M 16.0 15.7

521 0.055 30.0 15.6 16.1

zhs 0.0:: 30.0 17.“ 16.2

631 “.0h0 30.0 20.6 17.7

657 0.035 30.0 20.3 1?.6

555 0.025 0.95 15.2 10.0

 

 

r11J~18 II

Analysis of unknown samples of Solii. m—benzenediculfcndte

in Kic:el sulfate solution
 

 

 

Plate Solution in p preserzt 5 found

r“ t‘r sclvcnt cell in solution s;cctr:cc0:i:.lly

£51 r20 0.0205‘ 0.0200

637 H20 0.035 ..033

639 H20 0. 55 0.057

650 Izscn 3.050 0.033

658 £130 0.035 0.035

640 mason 0.055 0.050
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The nickel sulfate solution has practically no absorp-

tion in the ultra violet (s), (0), and see Fig. II. On the

other hand, sodium m-benzenedisulfonate has no absorption

in the visible spectrum. This fact is remarkable, making

this method for the dete~hination of the disulfonate pos-

sible with no interference nor overlaping of the nickel

sulfate and the sodiun m-benzenedisulfonate absorption

bands. The disulfonate band extends from 2350 A? to 2800 A?

at 18 degrees, which the nickel sulfate band is from 3400 A?

to about 4700;?

Jones and Strong (8) in their studies on nickel sulfate

solutions indicate that the violet band for nickel sulfate

extends from 3700 A. to 4550 A.. However, the data obtained

with the instrument used by th writer, shows a wider band,

namely, from about 3400 A. to 4700 A., see Fig. II. Jones

and Strong also Show that the nickel sulfate absorption is

independent of the temperature. Extensive studies made by

Muller (9) on inorganic solutions indicate there are no de-

viations from Beer's law for nickel sulfate solutions.

In plating baths benzenedisulfonic acid is frequently

used as a brightener instead of the sodium salt, Ghosh and

Bisvas (10) have tested this acid and found the acid has

the same absorption as the sodium salt. Also in the in-

vestigation of Wright (11), the same result is confirmed.

Boric acid, which is added to a plating bath as a buffer,
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has no absorption in the region where the disulfonate absorp-

tion appears.

An interesting observation was the comparison of the

difference between the absorption curves for sodium mono-

benzenesulfonate and sodium m-benzenedisulfonate. The for-

ormer has three maxima and three minima, while the latter

has only two maxima and two minima. Incidently, the curve

of the sodium mono-benzenesulfonate is very similar to the

absorption curve of benzene, which has seven maxima and

seven minima (12). Apparently as more sulfonate groups are

attached to a benzene molecule, a greater difference in the

in the identity of the curve is obvious.

By inspection of Table III it is evident that the E

value for sodium m-benzenedisulfonate depends on the sol-

vent a:d solution. Uhen both cells cohtain nickel sulfate

(50;) solution, the 3 value is 19.0. When the solvent cell

contains ZOfl nickel sulfate and the solution cell, water,

the E Value increases from 19.0 to 20.2, making an increase

of 1.2 units, or 6.3; difference, a significant amount. It

appears from this that the presence of nickel sulfate adds

to the size of the E value. Since an increase of 1.2 units

in E value is due to absorption by nickel sulfate, and a

decrease of 5.2 units in the absence of nickel sulfate,

the difference of 2.0 units is evidently due to_the pres-

ence of nickel sulfate; 2.0 units would make a increase
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