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I. IUTHODUCTION AID LITSHATULHE

The cell Ip, IBr, Hoglrg + I was maesured al con-
centration from 0,05 molal to 2,75 molal In order Lo
deteruine the actlvity coelTflicierts of byvdrobromnic acid

pots: tinl of the wuercury,
Tiie only dotn ava
of nydrobroaic o

Lewis and

Jde A,

and Lo obtalin ror

cid are the foll
Storct:

Clie1. SoCa., <9,

data on the electrode

riercurovs brouide electrode,

ilable on the activity coelficients

O

inee

(3. I, Lewis and IIinn

Storel,

25044 (1917). ‘Mer eveluatbed

activity cosfTicients of Fydrohronic acll Tron rensure-
weuls of the cell, g, IIZr, AZBr + A5, ab concertrabiors
0,01, 0.03, and 0.10 :0l2l

Bates and Xirschaiann: (Sates and Dirsehinnn, J. 4.
Ciier. Soc., 41, 1971 (101¢) obtained vapor prassie
neasure.crts on hrdvobroniic acid froa 5,3 to 11,0 molal,

and calculuted tie

Lree

enercr ab various concentrations.

Livingston: (. S. Livirngston, J. 4, Chen. Soc.,
43, 45=03 (1926), evaluated aclivity coeflilcients by

Liydrobrornle

o, I'r, AcDr + Az

fad T
O. L8

T
i

ITarncd: (II.

(1922) gave valuez of

broviiec acid frou C,01

latlliewrss

acid from 0,08

(Julia L.

to 1,55 molal, using the cell,

rincd, Jo An. Chei, Soc., 51, 4105,

)

netivity coefficlents of hydro=-

1 7
LrO :’.O

i |Olﬂl °

atthiews, Pii,D. Thesls, 1.5.C.,

Yiprobronic acid.

102138



19040), with the excention of
the hydrogzn, which was gererated electrolrtically,
and the treet went of nercurous brorilde alfter vrecip-
itation,

The hwvdrosern generator vsed consisted of an
ordinary five pound bottle of about two liters
capacity, i
four foot len

lameber, a suaall deliverwy tubes, and the wuire Lo the

1

cathode, The cacho’e was of niclel ganze, and was

i in

on the outside of the larse tube, The anode was also

of nickel gauze, ard inside the lurgze tube. The end

o

-

of tie tube extend=d to about two ireclhes Trou the

bottom of the Lottle, and was covered with two thick-
3

nesses of asbestos paper to prevent diffuvsion. The

electrolyte was 157 1IaOH,

'ifteen volts was sufficient pressure to operats

W

secerator drew

the generator satisfactorily, The
avout 2,5 armeres on 15 volts, To obtain consbant

operation, tlree four-volt storace batteries vere put
in parallel withh thie line in such a wnnrner that wien

the current in the linc was sh

when the line currsent was on, Lle batteries ware chars
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Oee
e hrdrosnn as it canwe frow the Cenerator sras
passed throush weber, «ndl then over a hot platinum spiral
to reove anT truce ol oxyler,
Vlie :eneratof was ran conbinuously for several nionths

viithh no attention otler than the occasionel adlition of

stall arounts of water, and the ordinary cure that storare
hatteries vould recuire,

The mzreurons broalide was necpoeed by adiins a 1itar
ol L,OZ2IL, potassivil bronmide to five Tmrired -111711itsrs of
wercurovs nitrate which was shout 0017, thus kzepingy Igt

in excess,

e A

Llter precinitalion, the ercurous hromide was

alloved tvo

¢]

sttle; tie supernatanit liquid was drawn off

5

by svetion nging o plece of 2lasgs tubing on which was a
cotton Tilter. Uliec precivitnte was then washed eicht
times withh one liter portiors of evacuated water; the
rinsings were dravn off as completelw as possihle each
tiae Ly use of suction and cotteon filter,

“he washed precipitate was trarzlereqd to n 500 cce.
- )

Zrlcenmever {laskZ, This wash

then evacuated Dy uvsing s one holz2 shooner nnd o

s

wnd aspirator. The nitro 2. lin2 was
the inlst tubs, and the shoncoe’s slovwly opsasd, [he
stopver was thien revtioved anl a stresa of nitrogen was lept
flowingz into the open Lrlenurever, wille the brouids was
rinsed scveral tiies with the desired concentration of
hydrobrouic acld, The nercurowvs Lro.aide was Lhen nllowed

to stand under the hydrobiroric acid for at loash thirty-
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slz rours, with at laast two nore chiniroag of Tirobvwyo d
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o a 250 cc, sep.rotory

- - A A - e . “ T T A N e - v -t - TV
funnsl; so2 iszener vas also wd iz, ol the mixitore shalrosw

for at lzast two znil one-mall lTours, =nl e cells Tilled,

~ - N - PR T . ~ 1 -

In en stteiipt to explain soiie of the difficultiess in
"y LR RN - 1., 1 .a 1.0 - S Al . ~ - A A L 4. -y
cetting eoni fs chiechs onn the srshen being shudied, it was

considered adviseble to analwze tie ascid from esch individ

e concentraetlion of the stoclr acid solution was
cation wit silver
ritrate, Me scid viich Mal besn equilitrated with

nereurous hroui iz and vereury vasz tloroeted with standsrd

sodiun nirdroxide solution hefore boins pubt iato Lhe cell,
vien $he corecentration wog cdove 0,1 s0lsl, d £ corcon-

tralion of the actd octanll:m trlon Tror Ble brlf=cells ios

deteriived craviictrically as silver Lro.dle, “Tion the

concentr:ation wns 0,1 0lal or less, bhie concenSration of

the enilibrated tclid wos veberniced e titrotings with
standurd -wrceurous nitrate solution, nccordiag bo the
aethod of L. von Zoubory, (L. von Zonhory, Z. inors,

£1llgen, Chen., 104, 237 (1729),

ing bursttes wers nsed,

Abhout five .1111i1litecrs of tte aclild wvere run irto o £ifi

T - -



m111iliter bealer, ten drops of brozphenol blue indicator

prepared accordins to W. il. Clark (V7. i, Clark, "The

3
Deteriination of ilrdrosen Ions", thisd edition, p. 91.)
Then the bhyirobromnic acid was run in dropviise until the
precipitate turned from violet to cresau color., Then

suzll amonnts ol ercurous n’irate and hrirobronic acid

were added until the end point was rsaclh:ed accurately,

At this point the nrecipi

s Y ;2 anpsars portly crannt colered
and partly violet, 1o wash watsr »ar bs alded,

“hese analyses showed that, in nl, the acid

concentrations do chanie, The original corcentration of

acld, the averagze equilibriun concentration, and the
chanse i concentration are given in Table I, All con-
centrations are expressed in mols per thousand rans of

1.

wvater throuzi:.oul the thesis,

TABLE I
1lolality of -olality of Chanse in
Original Acild Equilibrated ilolality
Acid (avo.)
0,04757 00,0474 -0,0001
.1044 .104 - .,0004
« 28638 .220 + ,003
.5008 .C03 + ,002

.8488 . 058 + .010

O
@
b}
N
[ ]
o)
fos
+

.012

[ ]

03}
O
3
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1,725 + ,032

200:) + .O‘;:O
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}_l

247830 + ,045



This chanse in concentration will affcet tiie vulus of
EOC and the cctivity coeflicient, Since thne corcentration

In each cell was soumewialb diflerent fro:m the uean, the
value of EO was calculsted Tor ewelr ¢211l, vsin- She

activity coeliclernts civen
Aun, Chem, Soc., 51, 415 (1222) . Hron the avzra~: value
of E® for any concentration, the valus of the T of the

cell at the nrearest rourd concentration vas calculsatsz

2y calculations Lased on thils value,

IV. T:= CilL: SEUIING UP ALD LI0A5UKIL LTS
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1 was designed
to nalke 1t possible to féll without ad dtting oxXwgon,

The hydrogen electrode vessel was riade of one 1inch
pyrex tubing, with the hrdrogen inlet tube sealed into
tie bottoi, Yre tube connectzd to the twe-way stoncock
vas secaled to tlie side ol the tube,

The plavinuwa electrode was a plece of foil ~Tout
one inch square, s naled into a [round glacs stoonsr Tor
the hydvro, :..:lectrode vessel,

The nsrcurous broiide electfode vas a 25 cc, dis-

tilling flasi, with the neckt leustlened, The side ara

o

ol the flask was sz3aled to onsz aril1 of the two-way stovp-
cock. Connection with the nmercury wus jnde possible Dy

a tube secled onto the Lottown of the flaslk, The vessel

was closed by a pjround glass stopoper 1ade of a convenisnt

size of tubing and a stopcocik, 1he cell 1s shovn In 1

o

-2
w* i
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In filling the cell, the ne2rcurous bromide electrode

Toa

was first flushed with nitrosen, UThen suflicient ircury
vias introduced to make a siiall button 1n the hotlom of
the flask, itro:g:n flowed thwoush the vassel conbisunll-s

throushh the side ar, =201 ovt tha top, Lext the m2rcnrous

broiiide pasbte was 1ntroduced Trorl the sepuratory funnel,

down to tlhie two=-wawy stopcock, The acid wus drawvn v into
tiie stonver stoocock,

4. .

l.ext tire saturator was flushed out with nitrojen,

Fal .LW

and filled wiul: hrdrobromnic acld of ‘¢ sa-le concentra-
tion as used in the cell,

Tiie hydrogen hall cell was tihen filled with acid
en bubbled up throush the hydrogsen inle
The platinua electrode (platinized by akins 1t the
cathode in a 17 chilernlatinic acid solubion cortaining

n

a truc: of lead acetate) was put into place, :nd the

cell placed in the tler..ostat, snni Liydrosen started,
l.easureuerts coul’ b bLe un about one T.our alter
starting ths Lizirosen, bnt in goneral no relintle

measure.ents could be made before twentry-Tour lhiours,
he potentlal necasvrenents were ade with Volffl
five dial potentiometer (;7012) and a Leeds and Lorthrup
type R series of jalvanomster. The galvanouster and

da;plng key wire on a seporate shileld, insulated by

Glass froa the shield on which the votenitioneter rested,
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ifowztsr stecoldl on o
1 bonrd. Yle galwvacized 1ron

T tre oill ot wag eloctricully conniceted Lo thie

~ - - ~ IR LI ~ ° Kal
potz. .tlowzter shield, The d.otalls of
svstem are showun In thie diarea (21,
sclhiene was accordin: to Jhiiia (. Po "lile, 7. L. Chal,

weres 20,000, 25,029, and 35.008°C, as rsasured on B. of

-

S. thevioeter o, 40072, These tewperatures wvere con-

“in ,01°C over long v2riois, Lhe bath was

)

[

stant to witl
the o1l bath dJdescrihad by C. D. Tuttle (C. D. Tuttle,
I..8. Thesis, 1.3.C0., 1001).

The stoiinnds of 2,060 . Wers tuo Bureau cof Stondareds

. Islata¥aly

cells, ilos, 25007 and 3.
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