EXPERIMENTS

3.1 Material

3.1.1

orepared by first double
distilling the illation water still
model 3 DWS" fo the "Elgastat type B
114"  unit. Thefspge: "\this water is usually
between 1.0 x 10°°/ ;
3.1.2 Chemig&l:
ow were used without further

purifications.ias

Y

Name : LIJ Manufacturer
Chloroplatinic agid A.R. FLUGA
eI ANENINYINT =
Mercury A. R. B.D.H
AR T URA TN e e
Har uric nitrate A.R. MERCK
Nitric acid A.R. MERCK
Potassium bromide A.R. MERCK
Potassium chloride A.R. MERCK
Potassium hydrogen A.R. MERCK

phthalate
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(continued)

Name Grade of purity Manufacturer
Silver dioxide L.R. B.D.H
Silver nitrate A.R. MERCK
Sodium hydroxide A.R. EKA KEMI
Zine rod ‘ B.D.H.
Zinc chloride MERCK
Zinc bromide MERCK

¢ Point Hydrochloric

hydrochloric acid was

prepared by distil : ac -\\ 1ution having a density

of about 1.1 g cml j which.: . ‘ainad from dilution of

approximately 400 cm. .,_ I ntrated acid with U480 cm3

deionised water.-The 500 em” portion of acid syl lution was distilled

9

at the delivery rate ¢ T;j illate per minute. The
S 3

i
first 375 cm3 of tl}p distillated acid was discarded. Further 50 cm

of partianﬂaﬁcﬂa‘% WEJ% %Wﬂﬂ firﬁjquant experiments.

Preparation sg Calomel

q A RERAAS A toe

the thnd given by Hill and Ives (12). Five grams of mercurous
nitrate were moistened with 1 cma of concentrated nitrie acid and
dissolved in 100 cm3 of distillated water. This solution was then
added dropwisely to about 500 nm3 of 0.1 mol dm'3 hydrochloric acid
mechanically stirred by a glass paddle. The addition was completed

within 10 minutes and the suspension was stirred for a further hour.

014411

and
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The precipitate was then allowed to settle and the supernatant

solution was decanted and replaced by a further 50 cm3 of 0.1 mol dm-3

hydrochloric acid. The solution was then stirred for further 24
hours, during period of which the two portions of 50 ¢m3

hydrochloric acid solution was subsequently added. The precipitated

‘glectrade was shown in
Fig.(3.1 a). It was, b the method of Hills and
Ives (12). A amall pitated calomel was ground
together with . ywiskin was formed over
the mercury. . enly over the whole

surface of a pu%} of mercury 1n the cell vessel, and the 0.1

n:irE:m:rﬁE%:ﬁﬂﬁﬁw ﬂcﬁfﬁ:\iﬂim calomel was
waINE8E

The hydrogen electrode , Fig(3.1b), consists of a

platinum plate, the surface of which is able to catalyze the reaction

H'(aq.) + e == 1/2 H,(g)



17

It was prepared according to the method of Hills and
Ives (12). The platinum electrode was first cleaned with
concentrated nitric acid and was throughly rinsed with deionised
water. Cathodic electrolysis of this electrode was carried out in a

very dilute sulfuriec acid solution at a current density of 10

mA.cm -. It was thenu gionised water and platinized

eid solution containing a
o —

small amount of lgad nute at a current density

of 50 mA.cm 2.
3.2.3 T Sif 31 a1 4e Eleckrode. (Ag,AgX; X = CI,

T ! LVERAhS AR trodes used in this work
were of thermal el@cfFoly . Aype. ‘.f ere prepared according to
the procedure sugges " anz) Yo T electrode base was spiral
Pt wire ( 1 mm.diame t_} :_, -3 U This was sealed into a U4-6

mm.diameter ghfes tubing with the end of Fhe re protruding inside
— 'y
i’ N

the tube for m ].Ii was cleaned by boiling

in concentrated ‘::Lt.ric acid, fallmrad by rinsing and boiling in

deionisadﬂnﬂrm w E}Jﬁﬁi Wﬂﬂ:ﬂfﬁ&l was then coated

with a pasg! of silver oxid‘a to form a ball of a uuitahle dimension.
i Qﬂ“ﬁ'} BT R B 2 b ) Bk or i -
1 hnu to permit superficial drying. The temperature was then raised
at a uniform rate (60°C. per hr.) to llﬁunl:.,at which it was held for
1/2 hour. The electrode was allowed to ecool within the furnace to
avoid thermal shock. For second coating, a paste of much thinner
consistency was used. Reduction of a second coat of silver oxide was

proceeded in the same way. A batch of 3-4 electrodes was prepared



18

simultanecusly. These electrodes were stored in a desiccator until
required for chloridisation (or bromidisation).

The silver electrode was chloridized (or bromidized)
by making it as an anode with platinum spiral as a cathode. About

15% of silver was converted to eil\rer chloride by passing a current
-3

of a 10 mA o= of 1 mol dm constant

boiling-point hydroc eetrede was then aged by
storing in Hz-eetur ' er:l.e acid for at 1least
one week before

bout 8% of silver was
-2

\\,\

current of 1 mA.cm
through a solutio . A"~ poBassium bromide. The electrode

was aged and store 470.08 w a3 potassium bromide

n these electrodes were found

@iﬂg a zine rod (0.5 cm.

e G IR HE W2  omor

lead, inte the ground glei.e cone Hith "Aradite" epuxy resin. The

zimﬂlﬁWﬂ‘i éH'"H %qc(}%q E.}qcacﬂ and deionise

water. Amalgamation was carried out in HE atmosphere by immersion of

The electrode was me.de by sea

the zinc electrode in a 0.05 mol dn3 mercury(II)chloride solution
eontaining 0.1 e:n3 of concentrated nitric acid (the pH of the
solution was 2.6) for 30 minutes. The electrode was then stored in a

dry state under hydrogen atmosphere.
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3.3 Stock Solution and their Analyses.

3.3.1 The Zinc Chloride and Zinc Bromide Solutions

The stock solutions of zine chloride (chlzl and zinc
bromide {Enﬂrzl were prepared by dissolving the dry salt with

/ to prepare them at different

concentrations due h; nitatit cthe insoluble oxychloride
3

upon dilution. In & of 0.1 mol dm - solution

of hydrochloric o atdd) were added dropwisely

until the precipi®8tefvas pedissoly 3. The goncentrations and the
pi of the stocifegfiufifne ke 1isted ‘dn Tables 3.1 and 3.2,
respectively.

U 3.5 ¢ = 3.30 o
PRIATUYMINIAT

0.1 5.85
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Tabel 3.2 The concentrations and the pH of the ZnBrE stock

solutions.

concentration pH

(mnl.dm-?’}

the stock solutions were

determined byls ver bromide) method

._ ===
(13). The mean il - @Gf the stock solutions
was £0.05%. The .H values as 1iatad in Tables 3.1 and 3.2 showed no

o AHRNRRINEANS

2 The Hgdrochlgrir.: and H%dmhramic Acid Solutions
o T e
were standnrdized by acid-base titration using sodium hydroxide
which was pre-standardized with a primary standard solution of
potassium hydrogen phathalate. Precipitation titration was used to
standardize the hydrobromic acid solutions by using silver nitrate

as precipitant and the eosin as an indicator (14).
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3.4 Preparation of the Solutions.

Solutions of the desired concentrations were prepared by
weight dilution of the appropriate amounts of the stock solutions

with deionised water.

ion research digital
ionalyzer was usg ] .. o .'il ?\ forge m@asurements (emf ). The
input offset current less
than 2 pico A. \ readings for the range -
+1999.9 millivolts (¥ 138 4 f‘ . 1'mV. or 0.05% of the reading

value. The emf scal _ﬁ:%, (F: ith the standard Weston cell

type 1268 (its 'c?-——'-“-ij-‘-"'TE-;-m:-‘--:- ich was standardized

by standard Heﬂu mum National  Physical

Laboratory KK. Th@ enf. reading of 1.0173 volts correspond to the

value of aﬁuﬂq %ﬁ% wegq-.ﬂﬁl of +1.1 mV. was
ANYINY

It is usually important to have a good temperature

A

control for precise electromotive force measurements. In this work
the temperature of the solution was controlled by immersion of the
cells in the thermostat bath. The temperature of thermostat bath was
set accurately at E5-Uﬂtﬁ.01ﬂﬂ. by means of a Beckmann contact

thermometer which remained constant to in.m" C. The calibrated ASTM

I m:rruqnn'rl it u:'nm.rlml

Ll

i'l'l"ll"-:l I1I'I.|i.I‘H'I'.I- 'H-l.l'll'lﬂ
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thermometer R 37382 with the range of 1§°C. to 35°C., graduated in
n.nz" C., was used to indicate the thermostat temperature. Its
calibration with a standard thermometer from National Physical
Laboratory KK. showed that a temperature of 25.un°c. corresponds to

the thermometer reading of 25.05‘(‘-.

In mki oki " asurements, the solution

was introduced off i glasa yessel ‘@nd'\as suspended in the
thermostat bath, aiptain ~ 01 ., for about 1/2 hour
to attained therg 11 da. _ nea Du ich period, the oxygen
freed nitrogen gasfic .r*f ze  ; Z , : - was saturated with the
cell solution, was p :‘ﬁff ro - o8 to sweep out the air and

ks

to saturate the solut gab-\ gas (or hydrogen gas). The

electrodes wel e Plhsed-with-small porticn=-of the same solutions
S 4 v
before putting impn helcell was recorded when

the reading was utra within 0.1 m‘ln'. for at least 1/2 hour.

vﬂH&W%EWIﬁWEJ’]ﬂ’i
QW'\@&ﬂ%ﬁHﬁJ&Wﬂﬂﬂmﬂ d

(where X = C17, Br~) was investigated in this work. The standard
potential of silver-silver halide electrodes were determined by
measuring them with a secondary reference hydrogen electrode in the

cell

Pt.HE{P} J/ HX(C) / AgX,Ag
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The hydrogen electrode was standardized against, the primary

reference calomel electrode in the cell

Pt.Ha{P] / HCi(c) // KC1(0.1 M.} / ngﬂlz,ﬂg

Table 3.3 shows the 1i | er investigation.

AuEINENINgIng
AN TUAMINYAE
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The diagrams of cell I and cells II, III are shown in
Fig.3.1 and Fig.3.2, raapectiialy.

For ocalibration of silver halide electrodes, the oxygen
freed hydrogen was bubbled through the cell solution onto the
hydrogen electrode with the rate of about 10 bubbles per minute.

ell V are shown in Fig.3.3.

The emf. carried out for the

solutions of Zn]tz a

total zinec : 0. The cell emfs. were

usually stable s below 0.1 mol kg '
longer time ini ign of electrolysis was
observed during measurienent "\ The ¢ producibility of the

measurement was z 0

F oA T

< =
]

AULINENININT
RIAINTUUNINYIAY
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