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INTRODUCTION 

The results for each electrode are given in chronological order 

and thus provide a detailed record of electrode usage. In every case 

this in summarized in an Islectrods history*. which precedes the tables 

of data. When more then one series of experiments was carried out for a 

particular electrode on the same day$ the different series -are presented 

in separate tables. These tables are numbered and are e=anged in the 

ardor in which the results were obtained. , In'sach table the experiments 

are presented in the order in %hich they were carried out. The various 

solutions a" indicated using abbreviations similar to those used 

earlier (son page 1139). 

Electrode Histories 

1. In these'summariest experiments involving solutions in which all 

glass electrodes are arzor-free within their performance precision# 

have not been listed* However it may be seen from the tables of results 

that at least one# and usually two of the, following solutions were 

included in each experiment runs 

N2 50 4-G. Im and/ or I*Dm 

"Br ,-0,1M 

Trio Buffer 
Usually with Delm hydrochloride 

Ethanalamins Buffer 

Acetate Bijffor + NaCi 



2, If an electrode was tested in more than one solution of a particular 

type (eg, alkaline sodium or lithium solutions) during an experimental 

run or series of runelp Ahen only the one which caused the -largest error 

has been listed, - 

Some solutions cause only certain gives electrodes to show errors. 

For exemplep-only node glass electrodes show er=rs in concentrated', 

solutions of HCI and Hft. ý All, experiments with'thess solutions have 

been indicated in the electrode histories irrespective of whother, ths- 

electrode in question gave an mor in the solution or not. ' 

Bemic Procedure - fA3r 
- 

latioll of Data, - ', ,-I -ý -, -, -,, ý, -- , ! _- -,..:, 

-ý This will be. explained with reference to the first tablep namely- 

that giving the results obtained for electrode No. I on 216164., This- 

table gives the results of two tests in tris buffers with added NaCl 

using O. Im HM as standard solution.; - 

1. The first three columne. give'the results of-the. first, cf, the 

experiments, The electrode wooltransfarred from O. lm HClg in which it, 

was placed initiallye to trio + 0*5m NaCls, and the data ý for this test 

solution are given in the second column. The electrode was than 

transfe=ed back to the HC1 and the time-dependence of the am., f, for 

this solution is prevented in the third column# 

2o The date for. both solutions are given as the arrars shoun by the 

electrode relative to the final som*fo observed for the standard 

solution immediately. before the'slectrods was transferred to the test 

eclution. 



3. ý, Columns'lo'kand-S of ihe'tablo'give the results of the second 

experiment in wfiich'-tha`procedursýwas similar to the firsts-ýthe electrode 

being transferred directly to the trio buffarýwith added NaCl at the and 

of ths, 15 ninutes in the O. Im HU which concluded the first experiments 

4, The results for this second experimento,, both for the. test-solution 

and the standard solutions are given as arrors, relative. to the final 

somof., observed for the second period in B. Im HCI corresponding to the 

foot of column 3. 'Hence at, this point the'HU-served both as standard 

solution 21or the first experiment and standard solution I for the second, 

S. As in earlier tables# when a value-is given with's number in 

brackets beside it# this number is-the time'in minutes to which the 

value refers. The number in brackets alongside the Ifinall-velue for a 

solution, is therefore the total-time for which the electrode was placed 

in that solution. ,ý '- ýI ýý, .. 1. ý ,"I- 

6. In. some instances it-will be observed that values have not been 

recorded-for all the times listed in the table atýwhich the, glass electrode 

remained in ths: solution in question. This was because at these timsep 

either measurements were being made with another electrode or the 

measuring circuit was being standardised., 

11IMsions 2f- Basic ProceduXal 

I. In several tables more then one, volution Is given st1he top of a 

column of date In such cases#-the results for the solutions listed 

have been treated togetherp, as it the glass electrode had been placed in 



the same; solution for that whole perLad., 

10 2.161ith very few, exceptions this procedure has only been applied to 

standard solutions. It was adopted for two reasonst 

a) In some experiments when the glass electrode waO transferred frout 

the test solution backto a standard solutions a transient was 

observeds'and the slectradwwasAransferred to another standard 

;;! --"solution'befoxs this transient had completaly, died-sway. 

b) It wi: i thought to be unnecessary to - give full details . of . all 

, "!, ; transfersibetween-standard solutions. Typical results for transfers 

of the various glass electrodes between standard solutions have 

been given in section G, lp end acme additional examples ere to be 

found in this Appendix. Howevers a given glass electrode shows, 

similar response in all. transfers between two standard solutions 

and hence to tabulate all such reaults would not provide any 

si2nificant additional informations 

3. With this modified procedure of presenting the datal, zero time has 

baen taken at the moment of making the initial e. m. f. reading for the 

first solution listed at the, top'of, the column. I ý, I. i.. 

4* The data are presented as the arrozi calculated ralativa, to the 

final s. m,, f. observed with the glass electrode placed in the last 

solution of the previous tatendard' column. - 

So The modified procedure used when the datq for two or more solutions 

are considered together, in this way will now be explained with reference 

to experiments with electrode Nos 89 



E AMM"_j , Table 11/5/65 (1) 

Column 4 In headedt- O. Im C17/T 
PH8,63 
(9 min. ) 

Olin H so 24 

Here this electrode was transferred to the O. Im N2 So 49 minutes after 

being placed in the trio buffer. The final value was obtained 16 

minutes. after transfer to the trio buffnr and hence the electrode was 

placed in tha'sulphuric, acid for 7 minutss. ý 

ýTahle IT/5/65' 

Column 4 is headeds- Oamcf"IT 
pwH8.64 

Excepts- 
D, lm HOr 
(9-IT min. ) 

In this case the electrode was transferred to the Dolm HOr 9 minutes 

after it was first placed In the trio buffer but was transferred back 

to the trio after a further 8 minutes,, The final value wa3 observed 

24 minutes after the electrode was first, placed in the trio buffer and 

hence Wien the electrode was transferred back to this solution it 

remained there for T minutes* 



-FxMl2lMs 
3 and 4 

Column 61- 
(Test 102) 

0. im exý»/e 
1. Um Mr 
pwH 10.01 
(9 min. ) 

olim c17ir 1. Dm KCI 
pwN 10.09 

Table 1416165 - lot page. 

Coluws M- 
C Tmat 101) 

G. ImB, v"*/E 
I, Om KBr 
pNH ID&M 

Exceptl: 
clim cl 
I. Om KCI 
p, H 10.09 

w (T-16 min. ) 

ýerm this, procedures used for standard solutions Illustrated above by 

examples I and 2 respectively$ are applied to two solutions in which 

this glass electrode showed an error. The principal difference between 

these solutions was that they contained different anions. In other 

respects they were identical except for a slight difference in pW HO 

and the electrode gave the same error in both. 



Els-c-trods No ;;; 4 I E. I. L. ý GG 33. 

516163 Mounted and placed in dsionised water. IET 

1416163 HCl' 0. im 0.394 
to Trin'buffers" to 

18/3/64 MgC'2 lolm p H 9.11 0.408 
"9504 1.7m W 

pwH9.02 

-IT14164 
HCI Golm 0,408 
Sodium Solution I. Om PH8.12 
Lithium Solution I. C)M p'H 9.12 

216164 HCI 0.403 
to Sodium Solution 1.0m p N 8.83 

1816164 , 2.0m W pwH8,46 

9IT164 HCl O, lm-+ I*Cm N&Cl 0*404 
and Sodium Solut ion l. DM p H e. 43 

1011164 W 

*/5/65 AM 0.5m 0,408 
Sodium Solution Lom pH8.83 w 

116165 Potassium Solution I. Om P H 10.54 0.409 
and 2. Om W PWH 10.65 

1316165 

29/T/65 Hclýj 1 Cm 0,411 
. and Sodium Solution 1 JL: Om "ý'H 10.49 
418165 w 

10/12/65 HOr 11.0m 0.413 
and HCl O. Sm 

1T/12/65 Lithium Solution I Om pWIi 10.74 
Potassium Solution 1: OM pwH 9.04 

1414166 HCI 110m 0.417 

515166 Sodium Solution I. Om pWH 10.55 0.41T 

Resistance 190 Megohms. 

* Preliminary experiments - result s not tabu lated. 



J1Mrgtj2dg N2,1 216164 Initial Standard Solution 
D. lm HU 

Solution, Test 249 

G. lmCI7/T 
015M NOCI 
pwH8.78 

Standard 

Dalm HCI 

Test 250 

O. ImCI7/T 
I. Om NaCI 
pwN8.83 

Standard 

O'lm Hc1 

Time (-Min. ) 

a +4016 -2.0 +T. 3 -2,6 

1 +2.5 -1*2 +4.0 -1.4 

2 42.1 -0.7 +3.3 -0.8 

5 +1.8 -0.4 +2.8 -0*3 

10 +I, T -0.2 +2*, 6 -0.1 

is +1.6 -0.2 010 

20 0.0 

Final +116 (15) -0.2 (15) +2#6 (14) OX (21) 



Electirgde No# 1 1116164 Initial Standard Solution 

0, im Hcl 

Solution Standard 

o. lmcl7/T 
pH0.21 

Test 255 

D. lmcl7/T 
l. GM NOCI 
pw 11 8.43 

Standard 

0.1m Hci 
(35 min. ) 

Gamci-/T 
pwH8,21 

Test 256 

ojmci7/T 
2. OmNeCI 
pwH 8*46 

5tandard 

oamci7/1 
pwH0.21 

Time (min. ) 

0 +0.5 +2.0 -2*2 +4*2 -2,1 

1 010 +1,5 -0.9 +3.4 -1,3 

2 010 +1,5 . 016 +3#0 -0.9 

5 +1*4 a-0.3 +2,6 -43,5 

10 -0*3 +2#4 -003 

15 -002 

20 

25 

30 3 

35 -0.3 

40 . 011 

rinal 0,0 (4) +1.4 (6) -0.1 (42) 42.4 (14) -0.2(15) 

This was the last date upon which this electrode was error-f-rea 
However in a few subsequent experimental runs the electrode was 
O. lm HU as a standard solution. For the purpose of tabulation# 
for these tests has been treated as if O. Im NU were a standard 
the word *standard* has been omitted from the columns. 

in O. Im HCl. 
tested using 
the data 

solution but 



Electrode No. 1 1616164 Initial Standard Solution 

obim f1cl 

Solution Test 26T 

O. lmm7/T 
1.0m Necl. 
pwN8.43 

0.1m Hc1 

Test 268 

G, lmCr/T 
2,, Gm NaCl 
pwH0.46 

O. Im Hc1 

Time (min. ) 

+3.0 -2.2 +6.0 -2.8 

+1,9 -O. T +3,0 -1,2 

2 +1.8 -0.4 +2.6 -G. T 

5 +1.. T -0.2 +2.3 -0.3 

10 +1.6 -011 +2#2 -012 

15 

Final +1.6 (10) ---0.1 (11). +2,, 2 (14) -0.1 (16 



Eloctrado No. 1 1816164 (1) Initial Solution 
011m, "Cl 

Solution Test 2TI Test M 

O. IMC17/T Dam Hcl O. lMC17/T Dam tici 
I. Om Nacl 2,. Du NaCl 
pwH0.43 pwH0.45 

Time (min. ) 

a +5.3 

1 +3.2 

2 +2. T 

5 +2.1 

10 +1.8 

is 

20 

rinal 

-2.4 

-1.3 

-0.9 

. 0.5 

-0*3 

-0.2 

1 -0.2 (16) 

+T. 2 

+5.0 

+4,. 2 

+3.3 

+3.0 

+2.8 

+2,8 

I +2. T (24) 

-3*6 

-2*1 

-1,5 

. 0.7 

-0.3 

. 011 

1 -0.1 (is) 



1016164 (2) Initial Solution 
0.1m HCl (Test 346) 

Solution Standard 

Gamci"ýT 
pwH8.21 

Test 202 

D. lmcl7/T 
I*Om N&CI 
pwH 8*43 

Standard 

D. I. Cl7/r 
PWH 8*21 

Test 283 

D. lmcl7/T 
110M N&CI 
pwH 8*43 

Tim* (MLM. ) 

+0.8 42.0 -1,5 +1.9 

+0.3 *2,. D -0.6 

2 +0.3 41.9 . 0.5 +1,9 

5 40.3 +1-7 -013 +1.8 

10 41.5 

Final +003 (6) +163 (11) -0.3 (8) +1.8 M 



9IT164 Initial Solution 
O, lm Hcl 

Solution Test 204 

Glim licl 
I. Dm NsCl 

O. IM HCl 

Test 285 

(). IMC17/T 
Lcm Nacl 
pwH 8#43 

286 

Cam Hcl 

Standard 

OIIMC17/T 
pwH6.23 

Time (min. ) 

0 -2.6 +2.0 +5*4 -2.6 +O. T 

1 -1.3 +0.1 +3.1 -1,4 +0.4 

2 -1.1 0110 +2,5 -018 +0.4 

5 -1,0 -0.1 +2.0 -0.3 +0.4 

10 +LT -011 

is +1.6 

20 +1.6 

Final -1.0 (7) -0.1 (8) +1.6 (20) -0.1 (14) +0.4 (9) 



Electroje Ng. 1 9/7/64 (Cont. ) 

Solution 286 

011M NCI 

Test 28T 

011M HCI 
I. Cm NaCl 

Test 288 

a. imci7/T 
I. Gm NaCl 
pwH8.43 

Gam, "Cl 

Time (min. ) 

0 -1.6 -2.6 +T"4 -3.6 

1 -. 015 -1.2 +4. T -2*2 

2 -0.4 -110 +3. T -1.5 

5 -0*3 -0.9 +2*6 -0.7 

10 +2*2 -093 

+2.0 -0.1 

20 +1*9 

final -0.3 (9) -0.9 (a) +1.9 (24), -0.1 (15) 



E1Rcti@de NR. lý 1017164 Inittal Solution 

oolm Hcl 

bo. Luu. on lost 31Z 

01110 HCI 
I. Ckq Nacl 

313 

O*lm HCJ 

5tandard 

G. IMC17/t 
pitH 8.23 

Test 314 

O. lMcl7/T 
I. GM Nscl 
pwH0.43 

Standard 

O. JLMC17/T 
pWH 8*23 

Tim (min) 

-2.8 +I. T +0.6 +2,8 -1.6 

--1.3 +0.2 +0*4 +3.0 -1.1 

2 +Q. l +0.4 -+2., 7 -0.8 

5 -1.0 0.0 +0.4 +2*2 -0.5 

10 +0.4 +1,7 -0.4 

is -+1.6 

20 +105 

rinal . 1.13 (a) 0.0 M +0,4 (10) +1.5 (21) -0&3 (12) 



Electrode.. Noll 10IT164 (Conte) 

Solution 315 Test 316 

O. Im HCI c). lmci7/T (). Im Ha 
I. Om NaCl 
pwH 8*43 

Time (min. ) 

a -1-T -2*2 

-0.7 +3. T -1,4 

2 +3.3 -111 

-0.4 +2.7 -0.6 

10 +Zo4 -0*2 

is +2.3 

20 +2.3 

Final --Qt4 (7) +? *3 (21) -0.2 (12) 



Electrode No. I 1T/5/65 Initial Standard Solution 
0.1m Her 

Solution Standard 

O. IMC17/T 
pH8,64 

T"t 84 

O. lMC17/T 
I. Om NaC1 
pwH8.83 

Standard 

o. imci-/T 
pwH0.64 

Excepts- 
O. lm HOr 

(8-15 min. ) 

Test, 85 

O. lMC17/T 
1.0m NaC1 
pwH8.83 

Standard 

(]. lmcl7/T 
(a min. ) 

O, lm HBr 

Time (minJ 

a -0111 +2*3 -0.8 +1,9 -1*2 

1 010 +2.0 -0.2 +L8 -0.3 

2 +0.1 +2.0 010 +L9 -0.1 

5 +0.1 +2.1 010 +2.0 -0111 

10 -0.2 +2,, l -0.3 

Is -0.2 -0.2 

20 010 

25 0.0 

30 0110 

final +0.1 (8) +2*1 (9) +0.1 (55) +2.1 (10) -0*2 (15) 



Eloctrodr. 
-No. 

1 17/5/65 (CantJ 

Solution Test 86 

G, lm HU 

Standard 

041M Har 

Test ST 

G. 5M Hc1 

Standard 

Olin HBr 

Test 80 

0415M HCI 

Time (min. ) 

0 -1.1 -0.5 -3A +2#3 -3*2 

1 -0.5 -0,1 -3.9 +0.6 -4o2 

2 -0.5 0.0 -3.9 +0.3 -4*3 

5 -0.5 0.0 -3.8 0.10 -3.9 

10 -all -3. T 

is -0.1 

20 

final --0.5 
M 0.0 (T) -3*8 (9) 0.0 (45) -3. T (14) 



Elgetrade Nom 1.17/5/65 (Cont. ) 

Solution I 

Time fialn. ) 

2 

5 

10 

15 

20 

U*JLML-J. II 

pH8,64 

Standard Test 89 Standard 

G. Im HOr o. imci7/T 0.1mci -/ 
(16 min. ) Im NaCl pwH8,64 

pwH6.63 

+2.3 +6.0 

+0.8 +5.8 

+0.4 +5., 2 

+0.1 +4,1 

0.0 +3.4 

010 +3*2 

+0.1 -+3*1 

-3,2 

-2*4 

-1.9 

-1.2 

-0-T 

-0.4 

final 1 +0.1 (23) 1 +2.8 (50) 1 -0*3 (18) 



glectrods No. 1 Initial Standard-Solutiom, 
a& 001mcl - pji'Mt 

Solution- Standard 

, D. imCI7/E 
pwH 9,75 

Standard 

a ýJAC17/E 
pw" 10-45 

Standard' 

ýGjmcl7n 
pWH 9.75 

Test 362 

(). 3. mcl7/E- 
ljOm KCI 
pwH 10.09 

Standard 

D. Imcf A 
PwH 9.75 

TIm* (min. ) 

0 -0ý2 ýý-0.2 +0.1 +3,, 7 -0.3 
1 -0.1 AJ +0.2 +3.0 +OJ 

--0.2 -+0*2 -+3.0 +0.5 

-S -4.1 ý4; 2 +0&2 +3.0 +0.5 

10 +34 

+3oA 

Final -0.1 (a) -0,2, (7) +0#2 M +3.1 (15) +0.5 (8) 



[jMctrode No. 1 13/7/65 (1) Initial Standard Solution 
01110 H 2SO 4 

Solution Test 116 Standard Test 11T Standard 

O. lmBz7/IE 13.1m H2 so 4 c. imci7/E O. Im H 2504 1.0m KBr 1. Om KC1 
H 10.01 p pH 10.54 

w 

Time (min. ) 

a +4.0 -0.4 +5. T -0.6 

1, +3.4 +0.2 +4.9 -0*2 

2, +3.3 +0.3 +4*T +0.1 

5 +3.3 +0.3 +4*6 +0.2 

to 

Final 3.3 (0) +0*3 (T) +4*6 (9) +062 (9) 

ir 2 



Ilerztlgdo No. I 

Solution Test 118 

O. ImCr/IE 
2.0m KC1 
pwH 10.65 

Time (min. 

+9#3 

+T. 6 

2 +T. 2 

5 +6.9 

10 +6.8 

Final +6,8 (14) 

13/T/65 (2) 

Standard Test 119 

0.1m H2 so 4 o. lmcl7/E 
I. Eb KCI 
pH 10*54 

-160 

0.10 

+062 

+0,3 

+5.9 

+4.9 

+4,7 

+4,5 

+0*3 (9) 1 +4,4 (9) 

Initial Standard Solution 
041M H2 so 4 



Elect=- d2 a. I 29IT165 Initial Standard Solution 

ollim H2 so 4 

Solution Standard 

oamci, /E 
pH 10,06 

Test 123 

G. lmcf - /E 
I. Om NaCI 
pwH 10,49 

Standard 

'O. 1mci - /E 
pwH 10,08 
(13 min. ) 

O. lm H 2SO 4 

Test 124 

0*5m HCl 

Standard 

O, lmH 2SO 4 

Time (min. ) 

+0.2 +13.5 +0.9 -9.5 +009 

+0,2 +13.7 +0.9 -7.1 -0,, 6 

2 +0.2 +14.0 +0.9 . 6.4 -0,8 

5 +0.2 +14.5 +0-7 -6.2 -0.9 

10 +14,9 +0.6 -6.4 -0.9 (9) 

15 +15.2 +0,1 -6.5 

20 4.15,3 +0.1 

25 +15.5 

30 -0*4 

35 -0,4 

final +Oo2 (7) +15,5 (26) +0*1 (22) -6*6 (19) . 0.4 (39) 



Electrode No. 1 2917165 (ContJ 

Solution Standard 

c), imcl7/E 
pH 10,00 
(a min. ) 

O. lm H2 so 4 

Test 125 

1.0m HC1 

Standard 

13.1m H 50 4 (12 mig. ) 

O. lmCi-/E 
pH 10.08 

Test 126 

O. ImCl-/E 
1.0m NaCl 
pwH 10.49 

Standard 

0.1mci-/E 
pwH 10.08 

Time (minJ 

a +0,2 -21.5 +2.7 4-32.7 -11.5 

1 +0*2 -15,9 +0.5 +37,3 -11#3 

2 +0.2 -14.6 +0.1 +30,7 ý 918 

5 +0*2 -13,, S -43,2 +27.4 - 6. T 

10 O'D -13,1 -0.2 +25,2 - 4,1 

is 010 -12.9 010 +24.2 - 2,8 

20 +23.6 - 2*0 

25 +23*1 - IA 

30 +22.8 - 1,0 

35 +22*5 . 0.8 

40 - 0.6 

45 0.4 

so DA 

70 010 

Final 0.0 (16) -12.9 (19) O'D (19) +21.8 (60) 0.0 (TO 



Elergtrode No. 1 418165 Initial Standard Solution 

011M " 2SO 4 

zuiuxion oTmnoaru 

0.1mcl -A 

P, wH9,41 

V" A-24 

oamci7g 
40m NaCl 
pwH9.85 

Q'sonuezu 

D*lmci-/E 
pwH9.41 
(11 min. ) 

O. lmCI7/E 
pwH 10.08 

I =615 &J'a 

011mcl .A 
Lom Nacl 
pwH IOA9 

Q%anuozu 

011mc]: -A 
pWH 10.08 
(11 minJ 

0.1mcrIT 
pWH 8*91 

Time (min. ) 

0 -0&1 +7.0 +0,2 +14.9 +0.6 

1 010 +T. 3 +0,3 +15A +0.5 

2 +0.3 +lS. 8 +0*4 

5 010 +T*T +0.2 +16,2 +0*2 

10 +8.0 +0,1 +16A +002 

15 +0.2 +1665 +0.1 

20 +002 

final 010 (8) +8,0 (11) +0,2 (20) +16*5 (16) 
_ 

+Oo2 (19) 



Electrode No. 1 10/12/65 Initial Standard Solution 

O. lmCr/E PýH 1O. U 

Solution Standard 

D. lMC17/T 
pwNB. T6 

Test 168 

oamci7/T 
1.0m KC1 
pwH9.04 

Standard 

O. lmCI7/T 
pwH8.76 
(T min. ) 

O, lmCI7/E 
pwH 10.11 

Test 169 

oamci7/E 
0.5m Li 2 SO 4 
pH 10.74 

Standard 

o. imcl7/E 
pH 10.11 

Time (min. ) 

0 -0.3 +1.1 -0,3 +4.3 -1,0 

1 -0.2 +0.9 +0.1 +4.0 0.0 

2 -0,2 +1,0 +0*2 +4.0 +012 

5 -0.2 +1.0 +0.2 +4.1 +0.3 

10 +043 +4,. 3 

15 +0*3 

Final -0*2 (8) +1.0 (a) +0*3 (15) +4*3 (12) +0#2 (8) 



Elactrodg No. 1 10/12/65 (Cont. ) 

Solution Test 170 Standard Test 171 

0.5m HU o. imci7/r oamci"W 
pwHB. T6 11cm KCI 

pH9.04 w 

Time (min. 

a +201 +3.2 

1 -10,0 +0.5 +3,2 

2 -e, 6 +0,2 +3,3 

5 -7.3 -0.3 +3.3 

10 ý6, a . 015 

is -0.6 

+6.6 (35) 

+6*6 (40) 

final +6.6 (42) -0.6 (15) +3*2 (8) 



Elecrtma-de No. I IT/12/65 (1) 
- Initial Standard Solution 

G, lm HELr 

Solution Standard 

13 im H so 
(; mjný) 

4 

O. IMC17/T 
pHB. T6 

Test 172 

O. lMC17/T 
1.0m KC1 
pýi 9,04 

Standard 

O. lMC17/T 
pwH 8-T6 

Time (min. ) 

0 010 +1.6 +0.3 

1 coo +1.4 +0.8 

2 010 +1*4 +1.0 

5 010 +1A +1.0 

15 -0*1 

Final -0&1 (17) +2,1 +1.0 (9) 
(1+ hroo) 

* final a. m6f* constant to O. ImV for 8 min. 



Electrode No. I 1T/12/65 (2) Initial Standard Solution 
G. lm H 2SO 4 

Solution Standard 

D. lm Her 

Test 173 

oamci7/E 
045M Li 2 S04 

wH 
10.74 

Standard 

O. lm HBr 

Test IT4 

11m Her 

Standard 

O. lm Her 
(17 min. ) 

011M H2SO4 

Time (min. ) 

0 +0.3 +6.4 -2.4 -188,7 +30: t2 

1 -0.1 +5,. 2 -1.3 -190.6 +1.5 

2 0.0 +4.8 -1.0 -191.2 -1.6 

5 0,10 +4*3 -0.5 -19166 -2*4 

10 +4*2 -0.1 +192A -2*2 

15 -011 -193*1 -2.0 

-193*5 (18) 

-20 -1.8 

25 -1.7 

Final 0.0 (7) +4.2 (14) -0-1 (15) -197-0 (50) -1.7 (26) 



ElgSjj2ds No. 1 17/12/65 (2) (Contl), 

Solution Taet 175 Standard 

o. imc17/i: 0 Im H2 so 4 015m LL j so 4 (; 2 min. ) 
pwH 106 4 

0. Im HOr 

Time (min. ) 

2 

5 

10 

is 

213 

25 

30 

+14.8 

+13.3 

+12. oG 

+10.2 

* 9.1 

* 8.6 

* 8.3 

+ 8.1 

-8.5 

-4,9 

-3.5 

-1.7 

-0.3 

-43.1 

+0.1 

+0.1 

+0.2 

Final 1 +8.0 (29) 1+0.2 (32) 



Elgotrodg. No. I 1414166 Initial Standard Solution 
0.1m H2 so 4 

SoLtion Test-201 

IN Hcl 

Standard 

D. im N 
2S04 

Test 202 

Im m' 

Standard 

olim H2 so 4-. 

Tlie (min. ) 

0 . 742 +6.5 -14.9 +9. a 

1 -13*4 +1.6 -19,4 +lA 

2 . 1645 +0.6 -1802 +0.6 

5 -4519 -061 -16,5 010 

10 -15�4 --DA -15.9 -002 

15 -1502 -0.4 -1567 

20 -15«*3 

25 --15.64 

. 30 -15�5 

-Finil -0 iA 417) -156T (21) --0.2 (14) 



lEtretrodfg VaA 1, 

Solution 

Time (min. ) 

2 

5 

10 

is 

20 

Stend=d 

0.3ncl7/c 
PWH 10,001 

+DA 

+0.9 

+OA 

+U. 4 

+0., 2 

615166 

Test 377 

D. lmcl7/c 
ISDM NOCI 
pw 1110.55 

+17,2 

+IT, 6 

+IT#8 

+18,0 

Initial Standard Solution 
0.1m "2504 

rinal ' +0*2 (U) 1 +10.0 (20) 1 



Electrode No. 3. Backman E2 

13/8/63 Mounted and placed in doicnised water* 

E7 

10/10/63 HCl O. Im -0.14T 
to Trio Buffen to 

8/4/64 -0.135 

1414164 Hcl O'Im 0*135 
to Sodium Solution I. Om , Pw H 9.16 

1215164 2.0m p H 8.58 
w 

15/T/64 Hcl G. Im + I. Om NsCl -0,130 
to Sodium Solution 1.0m p H 0.43 

24/T/64 Lithium Solution I. Om w pwH9,27 

25/11/65 Sodium Solution I, Om pwH 13*00 +0.603 

Resistance 450 Magohms, 

The reason for the change in calibration e. mf. shown by this electrode 
is not known, However the electrode was observed to have a crack in its 
stem and it is possible that# during the year (T164 to 11/65) when the 
electrode was not used, water passed through this crack to change the 
composition of the inner solution. 



Electrode No. 3 25/11/65 Initial Standard Solution 

0*10 H 2SO4 

Solution Standard 

O. ImCI7/E 
pwH 10.11 

Test 72 

O. Olm NaOH 
0.99M Nacl 
pwH 11AT 

Standard 

O. lmCI7/E 
pwH 10,11 

Test 73 

0.1m NaUH 
0.9m Nacl 
pwH 13.00 

Standard 

O. imCI7/E 
pH 10.11 
(12 min. ) 

G. lm H 2SO4 

'Time (min. 

a 0.0 +L9 -O. El +6.5 - -2.3 

1 0.10 +2.2 -0.1 +5.0 -0.5 

2 +0.1 +2.0 +0.1 +4,6 010 

5 +001 +LT +0.2 +4.2 +0.4 

10 +1.6 +3.9 +0.5 

15 +3,8 +0.6 

+3.5 (35) 

final +D-1 (7) +146 (10) +0.2 (8) +3.4 (43) +0*7 (19) 



Electradl No.. 3 

Solution IStandard 

0* 5m HU 
(e min. ) 

camcl7AE 
pWH 10.11 

Time (min. ) 

I 

a -0*2 

1 010 

2 +011 

5 +0.1 

10 +0*2 

15 +0.2 

rinal +0*2 (15) 

25/11/65 (Cant. ) 



Electrode No. 4 Radiometer B. 

4/n/63 Mounted and placed in deianised water. 
'ET 

19/n/63 HCl D'Im 0#623 
to Tris Buffers to 

814164 Ethanclarnine Buffers 0,624 

1517164 HCl O. Im + I. Om NaCl 0.625 
to Sodium Solution I. Om pwH8.43 

618164 Lithium Solution 1.0m pWH 9,27 

1818164 HCl- 0.1m 0.623 

91n164 HCl 13.5m 0*62T 

IT/5/65 HCl 015M 0.628 
Sodium Solution loom pH8,83 

30IT165 HC1 1.0m 0*629 
and Sodium Solution I. Om pwH 10.49 

518165 

1918165 Lithium Solution I. Om pwH 10.59 09628 

22/11/65 Sodium Solution l, OM pwH 13.00 0.631 

918166 Sodium Solution 1.0m pwH9.16 0*632 
Fluoride Solution 011M approx* pwH4.0 

1018166 Sodium Solution 1.0m PwH9.16 0.628 

Resistance 520 Magohms. 



Electrode No. 4.1918165 Initial Standard Solution 

0.10 H2 so 4 

Solution Standard 

G. Imcl: "/E 
pwH 10*52 

Standard 

Dam "2SO4 

Test 3TO 

G, lmCl7/E 
OISM U 2SO4 
pw" 10059 

Standard 

Glim H 2504 

Standard 

D. lmCI7/E 
0. SM UL25134 

pwH9.56 

Time (min. ) 

0 -1,4 +2.6 +1.4 +2*2 +1. T 

1 -0,3 +0.2 +0.5 +0.1 +0.2 

2 -011 +O'l +0.5 0.0 +0.2 

5 010 010 +0.5 0.0 +0.2 

10 +0.2 -0.11 +0.5 +0.1 

final +0*2 (10) 
ý 

-0.1 (12) +0.5 (lo) +0*1 (12) +0.2 (0) 



Electrode No. 4 22/11/65 Initial Standard Solution 

011M H2 so 4 

:; o. iu-tion :; zancsarci 

oo1mCl7/E 
pw" 10,11 

uvanciard 

Ollocl - /C 
40m NoCl 
p" 10,52 

w 

btandard 

O*IAC17/E, 
p" 10.11 
w 

Test 12 

0,01m NaOH 
0,99m NaCl 
-p H 1lo9T 

w 

5tandard 

DlmCl"/F. 
p 10.11 

Time (minJ 

0 +2*2 +2., 2 -0.4 +3,. 3 -1-T 
I DID +0.2 -0*3 +2.1 -0.4 

2 -011 +0.1 -0*2 +1.9 -0.3 

5 -0*2 0.0 -0.3 +1.6 -0.2 

lo +1.5 

is 

final 0-003 (8) -0.1 (8) -0.3 (0) +1.5 (13) -0#2 (0) 



[jectlMde No. A 22111165 (Conte) 

Solution Test 13 Solution 

G. lm NeOH o. lmcl7/E 
0,9m NýCl pw H l0ell 
pH 13. M 

Time (min. ) 

0 +6.2 -2.7 

+5,, 4 . 0,6 

2 +44 -0, ý3 

5 +40 O. 
'a 

10 +3.9 +O. L 

15 +3., 7 +0,2 

20 +3.5 

Final +3.5 (21) +0#2 (16) 



lilctZgdo 
-Nga 

Solution I 

Time (minJ 

0 

2 

5 

10 

final 

Standard 

o. lmcl7/c 
pH 10*29 

910166 

Standard 

Ebrax -, 
1. DM Na+ 
pwH9,16 

Initial Standard Solution 
011M YN 

Standard Standard, Test 350 

Gamcfolc O"m "2SO4 Acetate- 
pw" 10,29 Dlm Fý 

Appzox, 
pwN4,6' 

-4*3 -3,4 

-0.2 0.0 -0.3 

010 0, »0 -0.1 

+o. i (9) (a) -0.1 (9) 

-1*3 

-0,2 

-0 -1 (T) I 

ý0,4 

. 0's 

-1*T 

-2*4 

-9.6 

-15-T (13) 1 

C)n eccount of the instability of the potential of the hydrogen electrode 
for this solution these are observed rather than true valuesi They have 
bison included to illustrate the time variation of the glass electrode 
potential. (See Chapter 9)',, 



Electrod4 No. 4 918166 (Cont. ) 

Solution, Standard Standard 

011MC17A 0.1ra Y04 
'29 pwH 100 

1 

Tbw (min. ) 

0 -4.5 

1 . 10.4 -2.9 , 

2 . 1010 -208 

5 -0.4 

10 - 

15 

20 

25 - eel 

final -9*0 (28) -0*9 (23Y 



Electrod-m fla. 5 E. T. L. GG 33 

3/3/64 Mounted and placed in dsionised water. 
E7 

913164 NCI osim 0', 390 
to Lithium Solution Isom Pw H 9.15 to 

12/5/64 Sodium Solution I Om : pwH9.16 0.393 
2 Om pH8.58 

28/5/64 HCl O. Im + Isom NaCl 0*393 
to Sodium Solution Isom pWH BoB3 

1017164 2. Om pwH8.46 

1818164 HC1 13*lm and O. Sm Oo394 
and 

5111164 

11/5/65 HCl 0.5m 0#396 
Sodium Solution Isom pwH8.83 

1816165 Potassium Solution I-am pwH 10.56 0.398 
and 2. Om pwH 10.65 

13/7/65 

2917165 HU Isom Go399 
to Sodium Solution loom pH 10.49 

w 24/8/65 Lithium Solution loom H 10,59 p w 
21/12/65 HBr 51om 0,404 

Sodium Solution loom pw" 9,64 
Lithium Solution Isom PWfi -10-T4 

1914166 HC1 Isom 0,40T 

615166 Sodium Solution I-am pwH 1. SS 0.408 

318166 Fluoride Solution Dolm cpprox* pwH4.8 0*411 

IT18166 Potassium Solution loom PwH 10.05 0.411 

Resistance 90 Megohm3. 

Preliminary experiments resultG not tabulated. 



Electmds Nai 5 28/5/64' 

Solijtlýn Standard Standard 

o. lmcl7/T (). Im Hc-I 
pwH0.62 

Time (min. ) 

a +0.2 

1 +0.3 

2 +0.2 

5 +0.2 

10 

20 

Final +0,2 (5) 

-20 

-0.4 

-0.3 

-0.3 

Initial Standard Solution 
O. bs NCI 

Test 245 Standard 

camcl. 7/t U. Im HCI 
1, om Nacl 
pWH OM 

+6.4 

+4.4 

+3.8 

+2.9 

+2*5 

+2.3 

+2.2 

-3.2 

-2.1 

-1.6 

-1.1 

-0.7 

-0.5 

-0.5 

1 -Oo3 (6) 1 +2.1 (23) 1 -0.5 (20) 1 



Elmstroft Not 2 216164 Initial Standard Solution 
Dam HCl 

Solution Standard 

'001MC17/T 
pwH8.62 

Test 251 

G*lmCl7/T 
O. 5M Nacl, 
pwN0.78 

5tandard 

D. ImC17/T 
pwH8.62 

Test 252 

OtImC17/T 
I, Gm NaCI 
pwHB. 03 

Standard 

011MC17/t 
pwH8.62 

Time (min. ) 

0 +0.7 +109 -1*2 +2*1 -2*1 

1 010 +1*3 dMO. 
8 

+1,7 -1,2 

2 coo +lb2 . 0*6 +1,6 -100 
5 +160 -0,7 +1,5 . 018 

10 , +0.6 . 018 

r4nial n-n W &n -, K fI %I -n-A tini -a: tat -n r Ps, 



cloct, ladt-No. 15 1116164 Initial Standard Solution 
0.1m HC1 

56luiLon Test 25T 

C) Pimci7/T - 
l: om Necl 
pwH81 43 

Standard : 

0.1mcrIT 
'PWH Bo2l 

Standard 

0.1m Hcl 
(10 min. ) 

o. ixcl7/T 
pwH 6#21 

Test 258 

C). -imci7/T 
2*Om NaCl 
pwH 8#46 

Standard 

00,1MC17/T 
pwH 8*21 

Time (min o) 

0 +416 -0.9 W169 +3*2 -1,5 

1 +107 -002 -0.4 +2.4 -43-T 

2 +1*4 -4*1 -0,2 +2*1 . 0,5 

+1*2 000 "01,1 +1*8 -0*2 

'10 +1.1 -01.1 +1.7 -011 

+061 

4, týl 1131 0.0 (g) 41-4 (111 n-T (III 

This was the last date upon which this electrode was error-free in 
0.1m HCI. However in a few subsequent experimental runs the electrode 
was tested using Galm HU as a standard solution* for the purpose of 
tabulation# the data for these tests has been treated as if Dlm HCI 
were a standard solution but the word "standard* has been omitted from 
the columns, 



ElaRtrodil No. 5 1616164 InLtL&l Standard SolutLon 
Dols HCI 

Solution 

Time (min. ) I 

10 

is 

20 

25 

Test 265 

G. IMC17/t 
2,01 Nacl 
pwH8.46 

40.0 

+3*5 

+2.6 

4.0 

+I. T 

Olin Hci 

-109 

-1*3 

-0.9 

-016 

-0,4 

-0*3 

Test 266 

O. imCI7/T 
Lom Necl 
pwH8,43 

+5.8 

+4,, 2 

+3*4 

+2s3 

+1.5 

+1.4 

rLmal 1+L5 (21) 1 -0.1 (40) 1 +1*4 (29) 



Electrode Nct. 5 1816164 

Solution Test 273 

G. lmCl7/T O. lm HM 
I. Om NaCl 
pwH8,43 

Time (min. 

0 +5.4 

1 +2.6 

2 +2.0 

5 +1.5 

10 +1.2 

15 +1.0 

Final +1.0 (is) 

-3*0 

-1.7 

-lo2 

-0.8 

-0-T 

-0.7 

Test 2T4 

o. imcl7/T 
2,0m NaCl 
pwH8.46 

+5,3 

+3.8 

+3.1 

+2.6 

+2.5 

1 -0.7 (16) 1 +2,4 (13) 

Initial Solution 
0.1m HC1 



Electrode No. 
-Ss. 

Initisl-Solu#cn. 

GJA HCI 

Solution , Standard* - 

O. Imci-/T 
pH8.23 w 

--- 295 

O. im Hcl- 

'Test 296 

lum Hýl- 
I. DM Nacl 

0.1m ficl 

Test 297: 

oam 
- 
Hcl 

1-. Om Nacl 

Tbis' (min 

0 +0.9 -. 2.. 6 -3. A +2.6 . 4,0 

1 +0.4 -0.6- -2.3- +0., S -2.5- 

2 +0.4 -0,4 -2.1 +0.3 -2,2 

5 +0.3 
ýb. A -2.0 +0.1 -2.1 

lo -1.9 O. D- -2.0 

rj--l Ln--% (Al -O. A (A) -1.! q io) O. o (13) . 2.13 (11) 



clepAtaft. 9IT164 (1) (Cant. ) 

Solution Test 298 

Olin HCI aamcl7/r 
Lcm NOCI 
p. H 8.43 

Time (min. ) 

a +2.6 +T. 3 

+0.5 +6.2 

2 +0.3 +5*3 

5 +0.1 +3.6 

10 0.0 +2.4 

Is 

20 +1.8 

40 +1.5 

final 0.0 (11) +1.4 (45) 

Initial Solution 
O, 1x HCl 



rlp. ctmrfe No. !" 91T/64 (2) Initial Solution 

0. Im Hcl 

Solution Standard 

oamci7/t 
pwH0.23 

299 

0.1m ficl 

Test 300 

011M VC1 
Lom Nacl 

O, lm HU 

Test 301 

oamci7A 
LOA NaCl 
pwH8.43 

Time (min. ) 

a 41.0 -2*5 -3. S +2.4 +6.9 

1 +0., 5 -. 0.6 -2.5 +0.2 +5.6 

2 +O. S -005 -2,3 +0.1 +4. T 

5 +13#4 . 015 -2.2 -0.1 +3.3 

in +2,4 

is +2.0 

20 +1.9 

25 

rinal +0,3 (8) -0.5 M -2,2 (T) --0#2 (9) +1*8 (23) 



Elect=dn No. 5 

Solution Standard 

D'Imci"YT 
pwH8.23 

Time (min. ) 

2 

5 

10 

is 

20 

9IT164 (3) -Initial Solution 
Ollm HC1 

+068 

+0.6 

+0.7 

+G. T 

302 

0, im Hcl 

-2*4 

ý0-7 

-0,6 

-0.5 

mD, 4 

Test 303 

D. lMC17/T 
1,, Dm NsCl 
PWHoO. 43 

+5.9 

+4*8 

+4*2 

4-3*2 

+205 

+2*2 

+2.0 

final 1 +0&6'(8) 1 -0*4 (12) 1 +1*9 (22) 



ogtrode No. Eli 

1 

1017164ý Initial Solution 
O. lmCl7/Tv I. Om NaCl pwH8.43. 

Test 304 
final w. m. f. constant for 5 mine. 

ýýStibýdwd 

O. lmCI7/T 
pwHa. 23 

305 

O'lm HCI 

Test 306 

OOIMC17/T 
Iom Nacl 
pwH8,43 

Standard 

O. lMC17/T 
PWH 8*23 

Test 30T 

O. IMC17/T 
Lom Nacl 
pwH 8*43 

Time (min. I 

0 -1.2 -1.6 +5,2 -0.1 +1.3 

1 -0.6 +3.0 +0.2 +1.8 

2 -1.0 -0.6 +2*6 +0&3 +1,8 

5 -1.1 -0.6 +2*3 +0.4 +1.6 

10 +2.0 +0.6 +L4 

is +1.9 

20 +1.9 

25 +109 

30 +1.9 

rinal -1.1 (9) -0.6 (B) +1*9 (30) +0.6 (15) +1*4 (14) 

* Values relative to final a. m. f. in test solution.. 



Electrode No. 5 1017164 (Cont. ) 

Solution Standard 

CIGIMC17/T 
pwH8,23 

Test 306 

()-lMti"/T 
1.0m NaCl 
pwH8.43 

Delm HM 

Test 309 

()OIMC, 7/T 
1.0m NeCi 
pwH8.43 

Oolm HM 

Time (min. ) 

0 -0,3 +0.9 -1@3 +5.9 -2.3 

1 0.0 +1.4 -0.9 +3.5 -1.2 

2 0.0 +1#3 -018 +3.0 -0.9 

5 010 +1.4 -017 +2.5 -0.5 
10 

+103 -0.7 +2*2 -0,2 

15 +2.1 ý011 

20 +2,0 

final +0.1 (35) +L3 (10) -0.7 (10) +2,0 (20) 0.0 (17) 



Electrode No. 5 10/7/64 (Cont. ) 

Solution Test 310 Test 311 

G, lm HM Dolm Hc1 O. Im HCI 

I 

I. Om NaClj 

I 

160m NaC1 

Time (min. I 

-4,3 +1.5 -3.8 

-2.5 +0,2 -2.5 

2 -2.4 +062 -2*4 

5 -2.4 +0.1 -2*'3 
10 +00'1 

Final -2A (9) +011 (10) -2.3 (7) 



Elect-=de Np.. 5 181CI64 Initial Standard Solution 

1. W H2 so 4 

Solution Standard 

061M H2 so 4 

Test 333 

Mim 11cl. 

Standard 

(). IMC171T 
pwH8.31 

Tect 334 

0. im ml 

Standard 

011M " 2504 

Time (min. ) 

a -G,, 2 ý1-T +0.4 -2.7 +1*1 

1 -011 -1.61 -0.1 -LO +0,2 

2 010 -G. T -0,1 . 0.6 +0,1 

5 010 -015 010 -0*4 0110 

10 0.0 -0.4 -0.5 . 011 

15 ý0.4 

Final OX (13) -0,4 (10) +011 (8) -0A (15) -0.1 (10) 



Usclude No- 2 5/11/" InItIal Standard Solution 
1,0* H2 so 4 

Solution StwW*rd 

coin "2SO4 

Tost 340 

cola 11cl, 

Standard 

"an "2W4 

Test 341 

0`10 "Cl 

Standard 

0"* "2534 

Time (min. 

--0,2 -0*9 DID -1*2 +006 

. 0.1 -101 -all -1,11 +0*2 

2 DID -101 -0.1 -0.9 +001 

3 0.0 . 016 010 -. 0.7 DID 

10 0.0 

is 

final . 0.1 08) -0.5 (13) DID (8) -0.6 0*0 (7) 



Electrode No. 5 5111164 (Cantj 

Solution2 Test 342 Standard 

0,5m HCI 0,1M "2SO4 

Time (min. ) 

-T-9 +1*3 

-8*3 +0.6 

-7,4 +13.4 

5 -6.6 +0.2 

10 -6#3 +0,1 

15 -6.3 

Final -602 (15) +011 (11) 



Elastrode Ng. 5 11/5/651 Initial Standard Solution 
D; lm H 

2SO 4 

ziowt, ton u-tancyarcs 

B*lmcl7/T 
'63 

w 

I *at ry 

G. lmCI7/T 
1.0m NaCl 
pwH8,83 

btondard 

O. lm H SO' 24 

Test 30 

015M HCl 

Standard 

Golm H 50 
(11 mig. )4 

Oamcl-/T 
pwH8.63 

Time (min. ) 

a . 015 +1.8 -1,0 +2.8 

1 -0,. 2 +1.0 -0*3 -3o2 +0.5 

2 . 011 +1.1 -012 -405 +0.1 

5 -0.1 +1,2 010 

10 +1.3 -903 -0.1 

15 -9.5 -011 

20 -9,5 

25 

Final -0.1 (7) +1.3 (11) 0.0 (9) -9*5 (20) O'l (18) 



Eleetzinde 
- 
0.5 

SolUtion Test 81 

(). lmcrl 
I. Om NaC 
pH8.83 

11/5/65'(Cont. ) 

Standard 

c. imci7/T 
pH8,63 

Time (min. 

0 +6.5 -4a. 0 

1 +6.8 -3.4 

2 +6.5 -3.0 

5 +5.1 -2*1 

10 +3.8 -1*2 

15 +3.1 -0.8 

20 +2,8 

25 +2.6 

+2.3 (46) -0.3 (40) 1 

final +2,2 (55) -0#3 (42) 



Clectrode No. al. 1816165 Initial Standard Solution 
G"m H 2504 

Solution Standard 

O. Im Bi /E 
PWH 9.75 
(13 min. ) 

U. IMC17/e 
pwH 10.34 

Test 108 

0.1mcrIc 
I. Om KC1 
pwH 10.56 

Standard 

O. ImCI7/E 
pwH 10.34 

Test 109 

O. ImCl7/E 
2.0m KC1 
pwH 10.65 

Standard 

O. ImCI7/E 
pH 10.34 
UYI min. ) 

O. Im Bz-"/E 
pwH9.75 

Time (min. ) 

0 -0.5 +9.9 -2.1 +15,3 -2#9 

1 -0.3 +6,0 -0.4 +12,0 -0.4 

2 -0,3 +T, 5 -0.1 +11,1 -0.1 

5 -0.1 +T. 1 0.0 +10.3 +0.1 

10 010 +T-O +0.1 +10.0 +0.2 

15 -. 0.1 +10.0 +0.2 

213 010 +0.3 

final 0#0 (21) +T. 0 (13) +0.1 (10) +10.0 (17) 40.3 1711 



'Llesdmdg ! k. 'I. I -13/T/65 InMal StuWard SaluUon 
OJA 02 so 

41 

solutLm '; Test 120 1 

Q. IOC17/c 
2*0m XCI 

IPWIf 

10.65 

Standard ý 

U-10 NW4 

Tsfit 121 ' 

OWir/c 
loon X13ir 
pH 10,01 

w 

Standard 

-0*14 2 

1 

(9 mine) 

Daxeio/c 
PW" 9*T5 

Test 122 

I*Qm Kft 
PW" ý10001 

- 

(utin 

-43.4 -44.5 

411*3 -*'4*4 
5 1*3.9 coo 

. 0.0 +3.9 -43.9 

rinal 411D, l 115) 

1 

+0*1 (35) 0.0 +3'. 9 (12) 

: 



b; ctiadfs- N6. -5ý, 5, -, ý,, ,, 29/TA'-! 1 1, Initial Standard Solution 
olim N 

2SO4 

Solution 'Standard' 

00, lkir/E 
pH 10,08 

- 

TiSt'12T' 

6. 'lmC17/LCý 
Lom Nacl 
pH9.85- - w 

Standaiý7' 

13ý61ý07/E, 
pwH 1048 

ýTest-, 1281 

06 

Lckq Nacl 
p H, 10.49 

w 

Standard' 

pw H'10,08 
(10, min,, ) - 

06lmH 
2SO4 

Time (min. ) 

-0*3 -1.3 , +15& 3 ý1.5, 

-0.3 +6.2ý -0.1 +14.6 -0,2 , 
2 -0.2 +6.2 +0 .1 +14.6 +0.1 

5 -0.2 +6.3 +0.2 +14.7 +0.2' 

10 +14.9 +0.1 

is +0.2 

20 

final, -0*2 (8) +6*4, (10), +0*2 (9), 
-., +15*0 (13) +0.2 (18) 



Electrode No, 5 

Solution 

Timm Nino) 

2 

5 

10 

15 

20 

25 

30 

Test 129 

0o 5m Hcl 

-23*5 

. 10,5 

. 1618 

-15.6 

-15.0 

-14,8 

-l4o6 

29/T/65 (CantJ 

Standard Test 130 

D. lm H2 so 411,0m HCl 

+4.0 

+0.3 

-0.2 

-0,6 

-0.6 

-44. T 

-36.9 

-34.0 

-32*3 

-29.8 

-29.0 

-28.6 

-28o3 

-28.2 

Standard Standard 

Olin H2 CM 4 oamciý/E 
pwH 10.08 

+IJ3,0 

+2o6 

+1,5 

+0.6 

+0.2 

+0.1 

Final 1--14*5 (21) 1 -0,6 (11) 1 -28,1 (32) 1 +0*1 (16) 

-O. A 

-0,4 

-0.3 

-0*3 

1 -0,3 (9) 



Elect=de Ng. I 29IT165 (Canto) 

Solution Test 131 

G. 1mCl7/E 
+lm NaCl 
pwH 10.49 

Time (min. ) 

0 +35,0 

1 +3To7 

2 +38.4 

5 +3T. 5 

10 +34,3 

15 

20 

25 +28.9 

30 +20*1 

35 +2T. 5 

40 +2T. 0 

Final +26,3 (50) 



, 
Electrode No. 5 4/8/65 Initial Standard Solution 

O. imCi7/E p WN 10.0e 

Solution btandard 

13olmCl7/E 

pNN9.41 

lost 134 

a. imCI7*/E 
I. Om NaCl 

pwH 10.49 

btandard 

D. imCl7/E 
pwH 10.08 
(12 min. ) 

O. ImCI7/E 

pwH9,41 

Test 135 

0,, lmCI7/E 
loom Nacl 

pwH9.85 

Standard 

OlmCl7/E 

pwH9.41 

Time (min.. ' 

0 -0.2 +16A -O. T +7.8 -0.3 

1 010 +16.5 +0.2 +T. 7 +0.2 

2 010 +16.7 +0.2 +7, e +0-. 2 

5 0.0 +IT. 1 0.0 +8.0 +0.1 

10 +ITA -all +8.1 

is +17.4 -0*2 +8.1 

20 +lT*4 

25 +17*4 

Final 0.0 (7) +17.4 (251 . 0.2 (181 48-1 (in) 



Electrtda 22j_j, 1116165 Initial Standard Solution 

G, lm H 2SO 4 

Solutiow Standard Toast 14 6, Standard Test-, 14T Standard 

O. IMC17/c 13. ImCI7/E O. ImCI7/E Oamm7A 13.1mcl7/E 
pwH9.41 Lom HQcl pwH9.41 11011 Neci pwH9.41 

pwH9.85 pH 10.49 

Time (mini) 

0 

1 

2 

5 

10 

13 

20 

rinal 

+0.5 

+0.2 

+0.2 

+0,3 

+T. -7 
+6.2 

+6.3 

+6.5 

+6. T 

+6.9 

--0,4 

+0.3 

+0.3 

+0,3 

+0.2 

1 +DJ (8) 1 +6.. 9 (lil) 1 +0.2 (10) 

+16.1 

+15,2 

+150 

+15.6 

+1.5., 8 

1 +15.8 (14) 

. 018 

+0.1 

+0.1 

0.0 

. 011 

I -all (10) 



Elisctnde, Kg. j ii/e/65 (Cont. ) 

Solution Test 148 

G. IMC17/c 
015M. Li 2SO4 
pwH 10,59 

Standard 

oamý/r 
pwH9.41 
(10 min. ) 

O, Im H 2S'34 

Test 149 

0.1mcrIE 
leOm NaCl 
pwH 10.49 

Standard 

cum "2504 

Time (min. ) 

0 +4.4 -1,6 +16.4 010 

1 +4.1 -0.1 +15*2 +0.3 

2 +4*0 +0.1 +15.2 +0*4 

5 +4.1 +0*2 +15., 7 +0.2 

10 +0.1 +16.0 +0.1 

15 -0.1 

Final +4,1 (9) -43#2 '(18) +16.0 (11) +0.1 (10) 



Elect=da No. 5 

Solution Standard 

G. ImCr/E 
pwN 10.52 

Time (min. I 

2 

5 

10 

15 

20 

25 

. 011 

010 

010 

0.0 

24/8/65 

Test 150 

o. incrIE 
a 11 5m Li So 
paH9.96 

" 

+1.4 

+1,2 

+1.0 

+0.9 

+0.9 

rinai 1 0.0 (7) 1 +0.9 (10) 

Standard, 

D. lmcl7/Lr 
pwH 10.52 

-0.3 

010 

0.0 

010 

+0.1 

1 +0.1 (12) 1 

Initial Standard Solution 

Dam H 2SO 4 

Test 151 

G. lmCI7/E 
DOISM LL 2 so 4 
PWH 059 

Standard 

0.1mcrIc 
pwH 10*52 
(11 min. ) 

ollm H 2SO4 

+4*2 

+3., 9 

+3,8 

+3,7 

+3.7 

+3. T (12) 1 

-1.8 

-0*3 

010 

+0,1 

+0.1 

. +O, l 

+0,1 

+0.1 (20) 



Electrode No. 5 24/8/65 (Canto) 

5alullon Tset 15Z 

DISM HCI 

znandard 

allm H2 so 4- 
(IT min&) 

O. ImCI7/E 
pH 10.52 

I *at JL3J 

G. IMC17A 
015M LL 2 so 4' 
p 10,59 

nandard* 

(). IjoCI7/E- 
pwH 10.52 

ýtandard 

Dam H2 so 4 

Timm (min. ) 

0 -25. T +4-T +T. 0 -1.0 -0.3 

1 -20.3 +I. T +8.6 -1.6 . 0.1 

2 -IT. T +0.9 +9. T -2.2 -0.1 

5 -1505 +0*2 +11.1 -2.13 010 

10 -14.4 -0.1 +11. T -2*8 010 

is -13.9 -0*3 +11.8 -2&6 

20 -13.6 -0.3 +11,5 -2*2 

25 -13.4 -0*3 +11.3 -2.0 

30 -13.2 +11,0 -1, T 

35 +10,8 -1.8 

93 +10.2 

final . 12.9 (60) -0*3 (25) +903 (80) -0,9 (60) 0.0 (10) 



Elegl=do-Nn. 1 24/6/65 (Cant. ) 

Solution Test 154 

De1mC17/F. 
0.5m LL 2 so 4 
pwH9.56 

Standard 

nam H2 504 

Test 155 

c), imc17/e 
0.;; Li 

2 
so 

4 
pwH9.56 

Standard 

nam H2 so 4 

Time (min. ) 

0 +2.4 011) +2*2 0.0 

1 +2.3 +2.0 +0.4 

2 +2.3 4005 +Z. 1 +DJ 

5 +Z, .5 +0.3 +2.4 +C. 2 

10 +2.7 +od92 +2.6 +D. 1 

15 +I'a +Z. 7 

20 +2. a 

Final +2*8 (24) +0*2'(13) +2�7 (16) 40el (12) 



Electrode No. 5 21/12/65 Initial Standard Solution 

DAN N 2504 

: IOJLUZZcn *vancaru 

ID. lmCI7/E 
pWH 9.83 

104% 454 

oamci7/c 
G. 5M, LL 2504 
pwH 10*74 

zitandard 

13. lmCl-/E 
PWH 9.83 

lost 235 

O. ImC17/E 
I. bm NaCl 
PWH 9.84 

5tandard 

cumca: .A 
pwH 9.83 
(9 min. ) 

'm H 2SO 4 

Time (min. ) 

0 -0111 +6*3 -3.1 +7.2 -2.0 

1 -0.1 +5.6 -1.2 +6.1 -0.2 

2 0.0 +5.3 -0.6 +6.0 -0.1 

5 0.0 +4.9 ý011 +6.1 +0.1 

w +4,8 +0,1 +603 010 

is +0.1 

Final O'o (8) 0.0 In) +04(13) +6A (13) +OOX (16) 



Electlgdo Ng. 
-S 

21/12/65 (Cont. ) 

Solution Tost-186 

5. Om HBr 

Standard 

O. lM H2 50 4 (21 mMJ 

o. imci7/E 
pwH9.83 

Test 18T 

camci7/t 
0,5m LI S04 
pwH 10.14 

Standard 

camci7zE 
pwH9.83 

Time (minj 

a . 1422 +4411 +12.8 -9.6 

1 -8612 +13*3 +14.0 -7. e 

2 -102*3 + 5.1 +14.5 -6.7 

5 -96,2 + 0.3 +13,9 -4*2 

10 -89*3 - 0.7 +12,6 -2*2 

15 -8616 - Ole +11.8 -1.3 

20 -83.5 - Ole +11.2 -018 

25 Ole 410,8 

30 +10.5 

35 +10.3 

40 -74,4 - 

Final -77,2 (48) -0#8 (29) +10A (36) -OA (32) 



Clactrode Ng. 51.1914166 

Solution Standard Test 206 1 

Im H 2SO4 

I 

'm HC' 

Standard 

0.101 H2 so 4 

Time (minJ 

0 -1.6 -8.3 +13.2 

1 -0*3 -16.2 + 5,9 

2 -0.4 -23.7 + 3A 

5 . 015 -34.3 + 1.0 

10 -34,9 010 

is -34*2 

20 -33*9 

25 -33,6 

final -0.6 (7) -33,5 (50) 0.0 (10) 

Initial Standard Solution 
0.1m H2 so 4 



Electrode No. 5 615166 Initial Standard Solution 
olim H2 so 4 

ocluzzon wsonaaro 

0.1mci A 
pwH 10.01 

J BOTP odl; ) 

O, lmCI7/E 
1.0m Necl 

pwH 10.55 

oranaarc 

O. IMC17/c 
pwH 10,01 
(11 min. ) 

0.1m H2 so 
4 

I asIc 1410 

O. lmCI7/E 
I, Dm NaCl 
pwH 10.55 

zzan(3arc3 

O. Im H2 cn 4 
(11 min. ) 

G. lmC17/E 
pH 10.01 

Time (min. ) 

0 ý00 +21.4 -5.0 +3211 -T*3 

I +Oil +1T. 7 -14 +19.5 -111 

2 +0.1 +17.2 -0.3 +18,3 -0.4 

5 +0.1 +lTA 010 +lT. 9 . 0.1 

10 +17.5 0110 +lT. 9 0.0 

is +1T. 6 0.0 +0.2 

20 +lT. T +0,2 

25 +17-9 

30 +18,0 

Final +0.1 (8) +lT-7 (23) 0.0 (19) +18#0 (30) +0*2 (23) 



Elet1=49 No. 5 615166 (Cont. ) 

Solution Test 217 

O. lmCrIE 
O. lm NmCl 
pwH 10.31 

Time (minJ 

0 +4,9 

1 +4*3 

2 +4#1 

5 +4.1 

10 +4.2 

final +4,2 (U) 



Elect; gde No&-Sg. 3/8/66 

Solution Standard Test 3T9 Standard 

Acetate Acetate Acetate 
1.0m Na+ 011M r 1.0m N8+ 
p H 4.75 approxe pwH4, T5 

w pH4.8 

Time (min. ) 

0 010 -3.8 -2*3 

1 0.0 W6.7 -1.0 

2 010 -T. 3 -0.6 

5 -0111 -T. T . 0.5 

10 -T. 4 

Final -0.1 (6) -7*3 (14) -0.5 (a) 

Initial Standard Solution 

O. lm H 2SO4 

On account of the instability of the potential of the hydrogen 
electrode for this solution# these are observed rather than true 
values. They have been included to indicate the time Variation 
of the glass electrode potential (See Chapter 9), 



, Llod=dg No. 9,17/8/66 Initial Standard Solution 
0. in N2 so 4 

Solution Standard 

D. SMC17/E 
pH9.93 

Test 233 

Olxcl7/E 
I. Om KC1 
pwH 10,05 

Standard 

MmC17/E 
pwH9.93 

Test 234 

OAMC17/T 
1.0m Xcl 
pwH9,13 

Standard 

005mclý/E 
pwH 9*93 
(10 min. ) 

O, 1m H 2SO 4 

Time (min. ) 

-09'3 +9.0 -2*3 +3*T -2*7 

-012 +TO -1,0 +2.1 . 0.4 

2 -0.1 +6.6 -0.6 +2.5 -002 

5 . 0.1 +6*3 -0.3 +2*4 0.0 

in +6.0 -13.2 +0., l 

is - +5.8 +0.1 

20 +50.8 +0.1 

final -0.1 M +5A (21) -0.2 (11) +2.3 (9) +0.1 (201, 



Electnds a. 5 

Solution Test 235 

D. lmCI7/E 
I. Om KCI 
pH 10.05 

1718166 (Cont. ) 

Standard 

0.1m "2504 

Time (min. ) 

a +901 -2.2 

1 +TJ -. 0.9 

2 +6.9 -0.6 

5 +6.3 -0*3 

10 +6.0 . 011 

15 +508 

20 +5.8 

rinal +5#7 (23) -Oal (12) 



Electrode NQ. 
-6 

E. I. L. GG 33. 

25/2/64 

28/2/64 
to 

516164 

1116164 
and 

1816164 

1915165 
and 

21/5/65 

nIB165 

Mounted and placed in daianised water 

HM 
Trio Buffers 

Hc1 
Sodium Solution 

HCI 
Sodium Solution 

HCI 
Sodium Solution 
Lithium Solution 

ET 

0.10 0.384 
to 

0.386 

0.1m 0#384 
I. N pH8,43 
2.0m pwH 8.46 

w 

0.5m 0.385 
loom pwN 8*63 

1.00 0.385 
1.0m pH 10.49 
1.0m P*ti 10.59 

Resistance 45 Magohme 



Electrode MR. 6 1116164 Initial Standard Solution 
O. Im HCI 

Solution 5tandard 

0.10crIt 
pwH8,21 

Test 253 

0.1mcrIT 
IOm NaCl 
pwH 13*43 

Standard 

(). IMC17/T 
pH 8*21 

Test 254 

D. lmcl7/T 
ZOOM Nocl 
pwH8.46 

Standard 

Q. lmci-/T 
pH0.21 

Timalmin. ) 

0 +1.0 +2.6 -1.6 +209 -1,3 

1 +0.2 +2A -1.0 +2o8 -0-7 
2 +0,2 +2.0 -0-7 +2.6 --0.5 
5 +0*2 +1.5 -0*4 +2*2 -0.3 

-10 +1,2 +2.0 -0.2 

15 +Ll +1.9 

20 

25 

31) -all 

35 -43.1 

Final +002 (5) +19'1 (16) -Ool (35) +Io9 (15) --0.1'(12) 



CIW=do 1116164 (Canto) 

Solution 

O. Im HCI 

Tim (minJ 

-0.9 

-OOT 

2 -. 0.5 

5 -0.3 

10 -012 

final 1 -Do2 (10) 

This was the lost date upon which this electrode was arror-fres In Coln MI. 
H*wevor in a few subsequent experimental runs the electrode was tested 
using Colo HCI an a standard solution. for the purpose of tabulation# the 
data for these tests has been treated as it C. Im HCI were a standard 
fiolution but the word Ostendard* has been omitterd from the columnso 



Solution 

Tim fisin. ) 

10 

15 

Test 278 

G. IMC17/t 
I. Om NaCl 
pH8,43 

+4. T 

+I. T 

+1.5 

+1.5 

1816164 (1) 

Standard 

O. lmcl7/T 
pwH8.21 

Tost M 

c). lmci7/T 
2. Om NaCl 
pH8,46 

. 066 

+0.2 

+0.4 

+0.5 

+0.3 

+1.9 

+1.8 

+1-7 

+105 

+1.3 

Initial Solution 
0 11s Hc1 

rinal 1 +145 (0) 1 +0*3 (11) 1 +1*2 (1d) 



Solution 280 

0, 
'Ia 

HCI 

Tim, fildh A 

2 

5 

10 

rinar 

_I-Is 

. 00,9 

. 0.6 

-0,3 

-0*3 

1 -0,3 (10)" 

10/6/64'(2) 

Standard Test 281 

G, lmcl7/T Olmcl7/T 
pwH 8*21 I, Om NaCl 

pwN Bs43 

+0.8 

+011 

+11411 

+0.1 

1 +0.1 (6), 

+1.9 

+1.6 

+1.2 

+1.0 

1 (10), 

Initial. Standard Solution 
G, lmCI7/T, pwH 8*21 

0 



Eler, trWo-No. 6 19AA5 Initial Standard Solution 
0.1m "2 so 4 

. aoiuT. zon azenoara 

1.0m H So 
(7 min 

!)4 

pwH8.63 

IeSz YU 

G. lmcl7/T 
I. Om NoCi 

pwH8.83 

trtandard 

0.10crIT 
pH8.63 
(YO min. ) 

G. Im H2 504 

btandard 

I. N H 2 so 4 

5tandard 

0 in H2 so 4 (iO min, ) 

o. imci7/T 
pwH So63 

Time (min. ) 

0 +0.2 +1.8 -0.5 -0,3 0110 

1 -0.2 +L1 -0*3 -0.2 -0.1 

2 -0.1 +Ll -0.2 -0.1 -0.2 

5 -011 +1,4 -0.1 010 -0.1 

10 -0*3 +1.6 010 0110 -0.1 

is -all -0.1 +0.1 -0.1 

20 010 -061 

Final -0.1 (17) +1.7 (14) 0*0 (20) +0&1 (40) -0#1 (20) 



Electrode No. 6 1915165 (Cant. ) 

Solution Test 91 

O. imCI7/T 
J. Dm NaCl 
pwH8,83 

Standard 

o. imci7/T 
pH8,63 
(1 min. ) 

O*lm H 2SO 4 

Test 92 

0.5m HCI 

Standard 

Gam H2 so 4 (13 min. ) 

u. imcl7/T 
pwN8,83 

Test 93 

o. imcl7/T 
1.0m NaCl 
pwH0,03 

Timm (min. ) 

0 +1.7 -0,3 -2o. 1 +3*3 +6.6 

1 +1*3 -0,1 -3*0 +1.0 +7.0 

2 +1.3 O'D -3.9 +O. A +6.8 

5 +1.5 0.0 -6.0 O. D +5.7 

10 +1.7 -0.2 -. 6.3 -0.1 +4.4 

15 +1.8 010 -0.2 +3.9 

20 +0.1 -0.2 +3,5 

25 + 34 

F4nA (is) 46n-l (7nl &A IAO) -0.2 (20) 42. g (Sol 



Electrode No. 6 1915165 (Cont. ) 

Solution I Standard 

a. imcl7/T 
pwH8,63 

Tim (min. ) 

-2.9 

-3.2 

2 -2*9 

5 -2.0 

is -1,2 

15 -018 

20 -0.5 

rinal 1 0.0 (70) 



Electrodg Ng. 6 21/5/65 Initial Standard Solution 

0.1m Her 

Solution Test 94 

a. lmcl7/T 
LOm NsCl 
pWH8.83 

Standard 

13, la H9, r 

Teat 95 

GaMC17/T 
LGM NOCI 
pwN8.83 

Standard 

Gam Her 

Test 96 

(), ]. MC17/T 
1.0a NaC1 
pwH 8983 

Time (min. ) 

0 +1.8 -1.9 +2*3 -I. T +2,3 

1 +1*9 -0.3 +1.9 -0.4 +2.0 

2 +2.0 -0*2 +2., 0 -0,3 +2.0 

5 +2.1 . 0.1 +2.1 -0.2 +2.2 

A +2.2 +2,, 2 -all 

is 

rinai +2.2 (10) _0.1 (9) +2*2 (10) -041 (10) +2*3 (30) 



Electrode No. 6 21/5/65 (Canto) 

Solution Standard 

O. imcf, IT 
pwH8.64 

Standard 

1-0m H2SO4 

Standard 

Galm "Or 
(9 min. ) 

011MC17/T 
pH8.64 

Test 9T 

o,, lmcl7/r 
1.0m NsCl 
pwH8.83 

Standard 

13*lmCI7/T 
pH8,64 
(y min. ) 

I. lm HOr 

Time (min. ) 

I 

a . 01.8 -0.2 . 015 +2.2 . 1.0 

1 -0*2 -04 -43*2 +2.0 -011 

2 -0.1 -0,3 -0.1 +2.0 -0111 

5 010 -0*3 (1.0 +2.1 010 

10 0.0 0.0 +2,, 2 -0@2 

15 0.0 -011 

Final 010 (10) -0*2 M 0.0 (17) +2*2 (10) 0.0 (17) 



Electrode No. 6 21/5/65 (Cant. ) 

Solution' Test 98 

015m, mci 

Standard 

Colm Har 

Standard' 

D. IMC17/r 
pwH6.64 

Test 99 

o. lmcl7/T 
I, Dm NaCI 
PWH 8083 

Standard 

011MC17/T 
p WH 

8.64 

Time (min 

0 -3*4 +4*9 O. j +4.9 -2.4 

1 -6.7 +1.4 -0.1 +5.0 -1.9 

2 -T. 0 +0,6 -0.1 +4.9 -1.7 

5 -T, 4 0.0 -0.1 +4,, 3 -1.2 

10 -7.1 -0,1 +3. T -0.7 

15 -6.9 +3.4 -0,4 

20 -6,8 +3.2 9-0,2 

25 +3*1 

final -6,8 (23) +0.1 (43) -0.1 (a) +3.1 (29) -0*2 (35) 



Elact=ds No. 6 21/5/65 (Cont. ) 

Solution Standard 

l, Om H2 so 4 

Standard 

oamci7A 
pwH, 8.64 

Test 100 

camci7/T 
1.0m Nacl 
pwH 19.93 

Standard 

rj. lmCl7/T 
pwH8.64 

Time (min. ) 

0 -0#2 Mool +3*3 -1.5 

1 -001 O, j +3,4 -0.9 

2 -011 -0,01 +3.5 -. 0.8 

5 CIO +3,4 4.6 

10 +3.2 -0*3 

15 +3.1 

20 

25 

30 +0.3 

35 +0.3 

rinal +Oo3 (36) 
- -O-l (7) +390 (19) -0*2 (12) 

1, ýý -', : 

ý, 
-4, - 



Ekrzts2de E2A ll/e/65 Initial Standard Solution 

O"m H2SO4 

Solution Standard 

O"MC17/c 
pwH 9#41 

Test 140 

O-IMC17/c 
1,00 NsCl 
pwH9,85 

Standard 

01 in c17/Lr 
PWH 9,41 

Test 141 

OýUC17/E 
0,5m Li 2 So 4 
pH 10*59 

w 

Standard 

O. lmCl7/E 
p WH 

9*41 

Time lmino) 

0 +0.1 +6.1 -O-T +4.3 -1.6 

1 +0.1 +5,7 -0.1 +305 -0.2 

2 +0.2 +S. T CIO +3*3 010 

5 +0.2 +5.9 +0.1 +3*4 +0.1 

10 +6.2 +3.6 +0.2 

15 +3.7' 

'20 0.0 

25 +0.1 

Final +0,3 (9) +6.2 (11). +0.1 M +3.7. (17) +0.1 (271 



Electrode No. 6 11/8/65 lCont. ) 

5olution 148% 14Z 

G. ImCI7/E 
1.0m NaC1 
pwH ID, 49 

ývancara 

D. I*CI7/E 
pwH 9*41 

wranoara 

0.1m H2 so 4 

688TA 44J 

1.018 HC1 

016,105ru 

OIm H2 so 4 
(25 min. ) 

o. imci7A 
pH9.41 

Time (min. ) 

a +14.0 -0.3 -0.3 -19.7 +2.5 

1 +13.2 +0.6 -0.4 -29A -1.6 

2 +13,2 +G*T -0A -2T. 9 -1.9 

3 +13.6 +0, B -GA -26.6 -1.8 

10 +14,2 -26.4 -1.6 

13 +14.6 -26.4 -1.3 

20 +14.6 -1.3 

25 +15,1 

30 -O. T 

35 -0.5 

Finial +15.7 (601 +DýT (9) . 0.4 M -26.4 (15) -0.5 (36) 



Electrode No. 6 1110165 (Cont. ) 

Solution Test 144 

C), lMC37/E 
0 5m LL SO ;wN 

10! 594 

Standard 

O. lmcl7/E 
pH9.41 w 

Test 145 

C). lMC17/Lr 
1,, Dm NaCl 
pwH 10,49 

Standard 

aamci7/r 
pH9.41 

Time (min. ) 

a +6.0 -2. T +23.0 -6.6 

1 +T. 1 -2*2 +22.8 -5.5 

2 +TA 4,1 +21,8 -4.5 

5 +7.4 -1.5 +20.0 -2*T 

10 +7*1 -0*7 +19*1 -1.5 

15 +6.8 -0.3 +18,7 -0.9 

20 ý011 +18,5 -0.5 

25 -43,, 2 +18.4 

30 010 +18.3 

rinal +6,4 (40) +0,1 (33) +18*3 (31) 
-+0,2 

(45) 



EIectMds--No. 
_j. 

Radiometer C. 

15/5/64 Mounted and placed in dsionised water* 

ET 

216164 Sodium Solution 1som pWH 8,83 0*649 

1617164 HCl 061M + 1*0m NsCl 0.633 
Sodium Solution 1 Om : pwH 8.43 
Lithium Solution 1 0m pwH BA13 

21IT164 HCl O, lm + I. Om Nacl 0*645 
Sodium Solution 1.0m pwH 8*43 

618164 Lithium Solution 1.0m pWH 9.27 0.624 

1018165 HU lIcks DA27 
Lithium Solution 1 Om : pWH 10.59 
Sodium Solution 1 0m pwH 10.49 

1115166 Lithium Solution I. Om PwH 11.81 0.634 

918166 Sodium Solution 1.0m pwH 9.16 0,660 

Resistance 220 Megohms. 

It can be seen that the value of E7 shown by this electrode was rather 
arratic. The reason for this is not known. However the coaxial cable 
for electrode No. T had rubber insulation between the high impedance lead 
and the screening and this may not have been entirely satisfactory. The 
coaxial cables of all the other glass electrodes tested had polythens 
insulation. 



Elld; ade No. 7,216164 '(1) 

Solution Test 36T Standard 

OJAC17A Dam Hci 
0.5m Necl 
pwH8.78 

Time (minJI 
T 

2 

5 

10 

15 

+3.2 

+0.8 

+0,5 

+0.4 -0.4 

-0*2 

-0.2 

Test 368 

a. i»c17/t 
0,5m NaC1 
pwH8.78 

+3.0 

+1.0 

+0.9 

+0.8 

Initial Standard Solution 
0. im Hc1 I 

Standard 

01 Im HCI 
(13 min. ) 

G. lmcl7/T 
pwH6.62 

-2ol 

-1.1 

-0.8 

-0.4. 

-0*2 

. 011 

final 1 +0-3 (9) 1 -0-2 (17) 1 tO-7 (9) 1 0.0 (19) 



Solution stwwsw 

0.1acrIT 
pWH 11.62 

Time (min. ) 

0 +2.5 

1 +0*1 

2 +0.1 

5 +0.1 

rinmi +0.1 (6) 

216164 (2) 

Test 369 Standard 

a. lmcl7/T D'IMC17/t 
Lom Nacl pwH 0#62 
pwH 0*83 

+1.7 -3.0 

+0.8 -0.4 

+018 -0.3 

+0.9 -001 

+0.9 (7) 1 0.0 (9) 

Initial Stwwiozd Solution 
0.1m mcl 



618164- Initial Stand6rd Solution 
D. lmCI7/T, ' pN8.23 

Solution Standard Standard I Test 3TO Standard' Test M 

0--imci"VT camci7/T GaMC17/r 0.! mCl7'/T. D. UC17/T 
I. Om UCI p H 8.23 I. Om LLCI 

, p H 8*23 lXm LLCI 
PWH 8.48 w pWH 9.27- W pw" 9*27, 

Time (lob. ) 

2 

9 

10 

. 0.8 

-0.4 

-0*2 

. 011 

+1.0 

-0.4 

-0,3 

i-0,02 

-2.4' 

-0.2 

+0,2 

+0,4' 

1 +0.6 (30): 

. 018 

-015 

-0*3* 

-0.2 

-0,2- 

-. 019 

+0.5 

+0.6 

final Cleo 1 -0*2 (8)' +0*6' , 3T)' I -0el: (12)' 1 +0*-T (U)' 



610164 (Cant-) 

Solution Standard Test 3T2 Standard 

Q. Ixcl7/T O-IMC17/r a-IMC17/T 
pH 0*23 'I. Om Licl pwH 8*23 

p, OH 
9*27 

Time (min4 

+5! 1 +I. o +4t1 

to. 5 to*2 

Finel +C. 1 (7) +U. 7 (8) +o. i (6) 



Electrode No. 7 1018165 Initial Standard Solution 
0. in H2 so 4 

Solution Standard 

oamci7A 
pWH9,41 

Test 61 

D. lmCr/E 
LOm NaC1 
pWH9.85 

Standard 

oamcl7/c 
pWH9.41 

Test 55 

0.1mC17A 
G. SMILL SO 
PWH 18-50 

Standard 

a. imcl7/E 
pH9,41 
(110 win. ) 

0.10 H 2SO4 

Time (ain. ) 

a -. 0.6 +1,6 -2*3 +2*3 . 017 

1 +0.1 +2.5 -0.4 +2*5 -0.2 

2 +0.2 +2.6 -011 +2*6 . 0.1 

5 +0,2 +2.6 010 +2. T 010 

10 +0.2 +2.8 +0.1 

15 +2.9 0.0 

rinal +Oo2 (6) +2.7 (8) +0.2 (11) +2.9 (17) -0.0 (18) 



Electrods No. 7 10/6/65 (Cant. ) 

"- tý -ýI- - deA 
-- -A -_A 

eý 
-- -a-- _A 

-r--iL -*m &A -A-t qp . 
. vw&ub4mtj %abolquID&VA 

I. om Nci 

WIPGROUG&W 

ollm H so 4 
(B min! ) 

O. lMC17/E 
pwH 9041 

#New U46 

c. imci7/E 
I. Om Naci 
p 9.85 

1. up Im axu 

GAIMC1 
pwH9.41 

Aunt, 94 

0,11mcl, A 
IOm NsCl 
pwH 10.49 

Time (min. ) 

0 -2.0 +1.1 +2*1 ý1.1 +6.4 

1 -0,3 . 0.1 +2*6 -O. -S +5.5 

2 -0,2 -011 +2.6 -0*2 +5.4 

5 -011 010 +2.6 -011 +5.. 3 

+5.4 (8) 

lo +0.1 

+0.2 

+5*4 (30) 

final 0.0 (9) +0*2 (17) +2.6 (8) 0.0 (a) +5,4 (35) 



[182112d2 No. 7 1018165 (Ccmt. ) 

Solution i Standard 

c. imci7/E 
pH9,41 

Time (min. ) 

-1,4 

2 -0#5 

5 -0., 2 

A 010 

Final DA (12) 



ElOctg2dlL- FJO- 7 1115166 Initial Standard Solution 
D. IMC17/E 

wH9,45 

Solution Standard 

O. lM H so 24 

Standard 

O. lmCI7/E 
pwH9,45 

Test 53 

0.1mcrIE 
I. Om LiCl 
pwH 10*20 

Standard 

o. lmcl7/c 
pwH9.45 

Test 52 

O. Olm UOH 
0,99m LLCI 
PW H 11*81 

Tim* (min. ) 

a -1A -0.2 +3.0 +0.3 +14#4 

1 . 0.4 -0.3 +1.8 -014 +16.0 

2 -0. *2 -011 +1.8 -0*2 +16*5 

5 010 010 +1.9 010 +IT. 1 

10 +lT, 6 

15 +lT,, 8 

20 +18.0 

25 +18.3 

Final 0.0 (9) 0.0 (9) +1.9 (9) -0.1 (9) +18.3 (26) 



Elect=de No. 7 1115166 (Cont. ) 

Solution Standard 

O. lmCr/E 
pH9.45 
(13 min. ) 

O. lm H2 so 4 

Time (min. ) 

2 -0.5 

5 -0.2 

10 0; 0 

15 0.0 

20 +0.2 

25 +0.3 

Final +0.3 (25) 



Electrode-No. 
-T. 

918166 Initial Standard Solution 
olim H2 so 4 

Solution Standard 

0.1MC17/c 
pH 10.29 

Test 380 

O. ImCI7/T 
I. Om NaCl 
pwH9,14 

Standard 

D*lmCI7/E 
pwH 10.29 

Test 381 

Borax 
Lom Nat 
pwH9.16 

Time (min. ) 

0 +1*5 +1.0 +2.5 0.0 

1 +0.1 +1.2 -0.1 +1.4 

2 +0.1 +1.2 0.0 +1.3 

S +0.1 +1.2 0.0 +1*3 

Final +0.1 (a) +1*2 (0) 0.0 M +1*3 (8) 



Electrode No. B. E, IL* GG 33, 

1515164 Mounted and placed in dsionised water. 
ET 

26/5/64 HU G. lm + 1.04 Necl 0.388 
to Sodium Solution loom PH w 

8,03 to 
22/7/64 4.9m p H 

w 
8.65 0.384 

24/7/64 HU allm 0*385 
Lithium Solution loom pwH 9.2T 

5111164 HU 0.5m 0#363 

1115165 HCI 0.5m 0.384 
and Sodium Solution loom pH 8#03 

17/5/65 

116165 Potassium Solution loom PWH 10.56 G*3B4 
to 2*0m pwH 10.65 

1816165 

1018165 Sodium Solution loom PWH 10,49 0.384 
Lithium Solution loom pH 10.59 

2111166 Tatretethylammonium Hydroxide PwH 13.14 0.305 

1414166 "Cl loom 0.386 

51$166 Sodium Solution loom p WH 
10.55 09387 

318166 MgSL14 1.9m pwH 4.16 Oo3B9 
Sodium Solution loom PWH 9.16 
fluoride Solution Clm approx. PWH 4.8 

17/8/66 "Cl Do% 0.369 
Potassium Solution loom PWH 10.05 

Resistance 160 Magohms. 



EleLtrode &. 18 28/5/64 ' Initial Standard Solution 
04im HCI 

Solution 'Standard 

ColniCf - /T 
pwH '. '2 

Test 240 

0.12CI7/7 
0,50 Necl 
pwH8,70 

Standard 

C. lmcl7/t 
pwH 8*62 

Test 241 

(). IjmCI7/T 
0.5m NsC1 
pwH 8*78 

Standard 

O. IMC37/t 
pwH 8*62 

Time (min. ) 

a -0.3 +0.5 -0.6 +C. 3 -0.5 

1 -0.1 +0.6 -0.2 +C. 5 -411 

2 DID +0., 6 -0.1 +0.6 010 

5 CA +0.6 -0.1 +0,6 GIG 

final 
- 

0.0 (6) +o. 6 M 0.0 (60) +0.6 (5) 0.0 (s) 



Electtrods No, 0 26/5/64 (Cant. ) 

Solution Test 242 

O, lmcl7/T 
I: w wacl 
pwH 0.03 

Standard 

O. IMM7A 
pwR8,62 

Test 243 

o. lmcl7, T 
4,9m NaCI 
pwH 8#85 

Standard 

O. lmcl7/T 
pwH8.62 

Test 244 - 

0.11AC17, /T 
4,9m NaCl 
pwH8.85 

Time (min. ) 

a +O. T -0.4 +4.0 -0.6 +4.1 

1 +1.0 -0.1 +4.1 -0,2 +462 

2 +1.0 010 +4*1 -011 +4&2 

S +1.0 010 +4.2 -0.1 +4*2 

rinei +100 (9) 0.0 (7) +4#2 (9) -001 (5) +4*2 (6) 



eladmde No. a 2/6/64 Initial' Standard Solution 
D. Im HCI 

Solution Standard 

D, lmcl7/'t 
PN 0#62 
(6 minJ 

O'im HCI 

Test 246 

0.1mcrIt 
DISM NOCI 
PwH8.78 

Standard 

0.1M. Hel 

Except$-, 
13, lmCI7/T 
pwH8,62 
(12-20 min. ) 

Test 24T 

G. JMC27/T 
I. Om NaCl 
pwH 8.83 

Standard 

OIm "Cl 

Time (min. ) 

-0.7 +0.9 +2*5 . 016 

0.0 +0.8 -0*3 +1*5 . 0.4 

2 +001 +0.0 0.0 +1*4 -0.2 

5 +0.1 +018 +0.1 +1.3 0.0 

10 . 041 +13.2 +1.3 +0.1 

is +0.5 

20 +0.6 

23 4.5 

final -0.1 (13) +0.8 (6) +0*5 (26) 
. , 
+1.3 (10) +0*1 (30) 



Klee-trade No. 8 216164 (Cont. ) 

Solution Standard Test 248 Standard 

G. lmcl7/T 13. ImCi"/T 0.1m "Cl 
PWH 8#62 4,9m NaCl 

PWH BIBS 

Time (min. ) 

0 

3. 

2 

5 

10 

15 

-p0.1 

+0.1. 

+0.1 

+0.1 

+0.1 

+6.0 

+5.1 

+4.9 

+4.6 

+4.6 

+4.4 

-1*3 

-019 

-016 

-0.5 

final 14-1 (10 1 +4-4 (18) 1 -0#5 (IT) 



Clectrods No. 8 1116164 Initial Standard Solution 
0.1m Hcl 

bolution Standard 

o. locrIT 
pwH8,21 

Test 259 

O'loCI7/T 
I*Om NeCl 
pwH8,43 

Standard 

Q. lmcl7/T 
pwH 18.21 

Test 260 

O. lmcl7/T 
2, Cm NaCl 
pwH8.46 

Standard 

o. lmcl7/t 
pwH 8*21 
(7 min. ) 

O, lm HU 

Time (min. ) 

0 -0.1 +1.0 -0.6 +1.4 -0.5 

1 -0,2 +O. T -0.2 +1.2 -011 

2 -0.1 +O. T -0.1 +1.2 0.0 

5 -43,1 +0.7 0.0 +1.2 +0.1 

10 +0.1 

rinal -0.1 (5) +0.7 (6) 0.0 (7) +1.2 (6) +0.2 (13) 



ElectvdIt MR. a 1616164 (1) Initial-Standad Solution 
0. in MCI 

Solu tion Test 263 

ILUC17/T 
2.0m Raci 
pwH8.46 

Standard 

0-am Hei 

Test 264 

v. lmci/r 
I. om Naci 
pwH '*43 

Standard 

0.3m HU 

Time (min. ) 

a -+3.4 -2.0 +2*5 . 1.8 

I +I. T . 018 +1*3 -0*6 

2 +1.4 -0.5 +1.1 -n. 3 

5 +141 -0.2 +0.9 -na 
10 -+1.0 . 0111 +0.8 0.0 

Finial +1.0 (12) -0.1 (14) +0.8 (11) 0.0 (U) 



16/d/64'(2) Initial Standard Solution 

0.1m NCI 

Solution 

Tim (min. 

2 

5 

10 

15 

Test 269 Standard 

D. lmCI7/T 0.1m HU 
1.0m NaCl 
p. H 8,43 

+2.2 

+0.6 

+0. T 

-1.5 

-O. T 

-0,4 

-0.2 

. 011 

Test 270 Standard 

o. imci7/r Dam Hcl 
2. Om NaCl 
pN8,46 

+3,67 

+1.9 

+1.6 

+1.2 

+1.1 

final 1 +0.7 (11) 1 . 0.1 (11) 1 +1.1 (13) 

-2.0 

-0.9 

. 0.6 

-0.2 

. 001 

1 -0.1 (12) 



glectrods No. 6 1816164 (1) 

Solution Test 2T5 Standard 

G. lmcl7/T 0.10 Hcl 
1.0m NaCl 
pWH L43 

Time (min. ) 

0 

1 +0.8 -0.5 

2 +0*7 -0.3 

5 +0.6 -0*2 

final +0.5 (6) -0*2 (7) 

Initial Standard Solution 
0.14 "Cl 



Elects2da 
-NO. -B 

1816164 (2) Initial Standard Solution 
D'Am Hcl 

Solution Standard 

(). IMC17/r 
pH 8*21 

Test 2T6 

()., IMC17/T 
2. Om NsCl 
pwH8.46 

Standard 

O-lmCl7/r 
pwH 8&21 
(11 min. ) 

Olin Hc1 

Test 2TT 

O. IMC17/T 
1, OM Necl 
pwH0.43 

Time (minJ 

0 -0.2 +2.2 -1.0 +1.5 

1 010 +l. s -. 0.4 +1.1 

2 +0.1 +1.4 -0., 3 +1.0 

5 +0.1 +1.2 -0,. 2 +0.8 

10 -0.1 

15 -0.2 

20 

25 

30 +1.0 

final +0.1 (6) +1.0 (35) -0*2 (16) +0.8 (a) 



Electrods-Ng. 8 911164 Initial Standard Solution 
0» im Hcl 

Solution, Standard 

O. lmCl7/T 
pwH8.23 

Test 259 

O. lmCl7/T 
l. Om NsCl 
pwH8,43 

Standard 

O. Im HM 

Test-290 

oamcl7/r 
I. Om Nacl 
pwH8.43 

Standard 

O. Im HC1 

Time (min. ) 

0 -0,2 +0.6 -1.1 +1,6 -1.3 

1 010 +0.6 -0.3 +0.9 -0.3 

2 010 +0.6 . 0.1 +0.8 -0.1 

5 -0.1 +0.6 CIO +0.8 +0,1 

Final -0.1 (a) +0.6 (6) 0.0 (9) +0.8 (7) +0.1 (7) 



ElActic2da &L-1 911164 (Cont. ) 

Solution Test 291 

O&IMC17/T 
1.0m N&CI 
pwH8.43 

Standard 

Calm HM 
(13 winJ 

D. IMC17/T 
pwH8.23 

Test 292 

0.1mci -A 
I, Om N&CI 
pwH 8.43 

Standard 

0.1mcrIT 
pH 8*23 

w 

Test 293 

O. lm HU 
+lm Necl 

Tijn' (min. 

0 +2.2 ý1,5 +lA -0.9 -1.4 

1 +1.0 ý0,4 40"9 -0A -0,6 

2 +0.9 ý0.1 +0.8 -0*2 -0,5 

5 +0.8 0.0 +0,7 -0.1 -0.4 

10 +0.1 

15 +0,2 

rinal +0.8 (a) 441.2 (19) +0.7 M -0.1 (9) Q. A (A) 



Elgdrods No. 8 9/7/64 (Cant. ) 

Solution Standard 

O. IM HCI 

Except$- 
D. lmcl7/T 
pH 8*23 
(1-10 min) 

Test 294 

calm Hc1 
I. Dm Necl, 

Time (min. ) 

a +0.7 

1 +0.2 -0-T 

2 +0.1 -0.6 

5 +0.1 -0.6 

10 +0*2 

15 +0.2 

final +0.2 (15) -0,6 (6) 



Eleýtrode No. 
-8 

2111164 Initial Standard Solution 
O. IM Nci 

Solution Standard 

O. Olm HCI 
1,11m NaCl 

Test 31T 

Glm HCI 
I. Om NaCl 

Standard 

001M "Cl 

Test 316 

011M HC1 
I, Om NaCl 

Standard 

Clm HC1 

Tim (min. ) 

0 +0.2 -1.3 +D. T -1,4 +0.8 

1 010 -0.8 0110 -a's +0.1 

2 010 -O. T 010 . 0.6 010 

5 0.0 -D. T . 0.1 -0.6 010 

10 010 

15 010 

rInftl n-n (%I -n-7 (at -n-t 
(71 

-n-f. (at n-n h7l 



Eleglwda No. 8 21/T/64 (ContJ 

Solution 

Time (min -) I 

10 

15 

20 

25 

30 

35 

Test 319 1 Standard- 

a. lmcl7/T GOIM MCI 
I. Om NsCl 
pH8,43 

1 

+4ol 

+2.5 

+1.9 

+1.2 

+1. P 

+0.9 

-2*4 

-165 

-101 

-0.5 

-0.3 

Standard, Test 320 

0101M. "Cl D. Im "Cl 
I, bm NaCl 

I 

I, Qm NaCl- 

DID 

DID 

0.0 

010 

-1.2 

-13"T 

-0.6 

-0.6 

Final 1+0.9 (19) 1-0.1 (38) 10.0 (5) 1-0.6 (7) 



clectxgda No. a 22/7/64 (1) Initial Standard Solution 

olim Hcl 

Solution Standard 

0,01m HCI 
1.0m Nacl 

Test 323 

0.1MC371T 
IOm NaCl 
pwH8,43 

Standard 

O. Olm HC1 
I. Cm NaCl 
(11 min. ) 

0,, lm HU 

Test 324 

0.1mcrIT 
LOM Nacl 
pwH8,43 

Standard 

O. lm HU 
(9 min. ) 

O, Olm HC1 
I. Om NaCl 

Tim (min. ) 

+0.2 +1.6 -1*4 +2*2 -1,5 

010 +1.6 -0.6 +1.4 -0.6 

2 0.0 +0.9 -0,4 +1*2 -0,4 

5 -0.1 +0.8 -0,2 +1.0 -001 

10 -0.1 +0.9 010 

15 010 

Final -0.1 (6) +0#7 (0) 0,0 (16) +0.9 (10) +0.1 (13) 



22/T/64 (1) (Conto) 

Solution Test 325 

D. JAC17/T 
I. Dm N&CI 
pvH8.43 

Time (min. ) 

0 +2*3 

1 +L4 

2 +1.2 

5 +1.0 

10 +0.8 

final +0,8 (10) 



Elagillade le- 8 22/T/64 (2) InLtL*l Stwidard SolutLon 
O. In "Cl 

---a. aaSa -- -A£S- 

aclulgion 4TAnDarg 

0. Oluo Ha 
Ilom Neci 

f 661 Jdp 

c). imcx7/T 
Ilom Naci 
pwH M3 

aToancera 

0.010 Ha 
1.0m Nacl 
(10 min. ) 

Olin Hc1 

I we's JAC I 

Casa A 
IAM Necl 
pwH8.43 

Tins (min. ) 

0 0.0 +2*4 -1*5 +4al 

I CIO +105 -0.7 +1,19 

'2 0.0 +1*3 -0.4 +105 

5 +1*1 -0*2 +1.2 

10 +1.0 010 

is +0.1 

20 +0.1 

rinal 0.0 (4) +140 (10) +0*1 (20) +101 (8) 



Eler, trodw-Ng- 8 24/7/64 Initial Standard Solution 

G. Im HC1 

=iuuan azenuara 

G. lmcl7/T 
PWH 8,31 

I on%, JJU 

G-lmcl7/t 
loom Licl 
pwHa, 48 

419snus= 

Glmcl7/T 
pwH8,31 

lost JU 

la.. lmCI7/T 
loom Licl 
pwH9.27 

btandard 

O. Imcl-/T 
PWH 8,31 

Tim (min. ) 

a -0,3 GIG -0.3 +0.5 -0,4 

1 . 0.1 +0.2 -0.1 +0.6 -0*2 

2 010 +0.3 010 +0.6 -all 

5 0.0 +003 010 +0.6 0,0 

10 010 

15 010 

20 010 

final 010 (6) +Os3 M 0#0 (5) +0.6 (6) coo (20) 



Soluticm Stenderd 

U. im H2m4 
(5 min. ) 

im H2 so 4 

Time (min. ) 

a 0,10 

1 010 

2 010 

5 0.0 

lo . 001 

15 

20 

25 

Final -0.1 (12) 

5/U/64 ( It) 

Test 335 

0*5m HM 

Standard 

in H2 so 4 

-4.2 

-2.3 

+109 

+0,5 

+0.3 

+0*2 

+0.3 

+0.3 

1 (16) 1 +0,3 (26) 

Initial Standard Solution 

0.05M 504 2'/Tris 



Electrode No. 8 5/11/64 (2) Initial Standard Solution 

ilom H2 so 

Solution Test 336 

O, lm HC1 

Standard 

lm H2 504 

Test 33T 

0.1m HC1 

Standard 

Im N2 504 

Test 338 

0.5m HCI 

Tiaw (mLn&) 

. 0.6 +0.1 -0.6 010 . 4.1 

-0.4 +0.1 -0.3 010 -2.3 

2 -0.2 +0.1 -0.2 0.0 -1.9 

5 . 0,1 010 -011 010 -116 

10 -1.6 

15 

20 

final -0.1 (a) 0.0 (6) -0.1 (7) 0.0 (6) -1.6 (10) 



gjgctrodo-Na, 8 

Solution 

Test (min. ) 

2 

5 

ID 

15 

20 

Standard 

im- H2 Soý 
(12 min. ) 

0, lm H 
2504 

+1.8 

+0,3 

+0.1 

010 

010 

010 

010 

5111164 (2) (Cont. ) 

Test 339 

Gallai HCI 

-018 

-015 

-0.3 

-0*2 

rinal 1 0.0 (22) 1 -0.1 (9) 



Electrode-No. j 11/5/65 (1) Initial Standard Solution 

0.1m H2 so 4 

Solution Standard 

0-11MC17/T 
pwH8.63 

Test 75 

O. 1mcl7/T 
1, Om NaCl 
pwH 8903 

Standard 

0.11MC17/T 
pH8,63 1 min. ) 

Olm H 2SO4 

Test 76 

0.5m HU 

Standard 

O. Im H SO 24 

Time (min. ) 

0 '0.3 +0.9 -0.1 -3.2 +2.3 

1 -0.2 +160 0.0 -4.2 +0.8 

2 -0*2 +1.1 +0.1 -3.6 +0*3 

5 -0.2 +1.2 +0.1 -3, PO 0.0 

10 +1*2 +0.1 -2*9 000 

is +003 

Final -0*2 (7) +1.2 (10) +0&3 (16) -2,9 (11) 0*0 (12) 
ý 



Electrode No. 8 111516511) (Cant. ) 

Solution Tat ý TT 
G, HCI 

Time (min. 

0 -416 

1 -4.5 

2 -346 

5 ý3.0 

lo -2.8 

15 

final -2*6 (13) 



Electrods-No. 8 11/5/65 (2) Initial Standard Solution 

0.1m H2 so 4 

Solution Standard Test 78 Standard 

DaMC17/t (). lMC17/T D. lmCI7/E 
pwH8.63 1.0m NaCI pwH8.63 

pH8.83 

Time (imin. ) 

0 +0,4 +3.5 -108 

2 . 0.1 +4.0 -1.5 

2 010 +3.6 -1.1 

5 Olt) +2.7 -0,6 

10 +2.2 -0.2 

15 +2.1 0.0 

Final 0.0 (7) 2*0 (17) OX (17) 



ElaGlmdt N2j, 8 IT/5/65 Initial Standard Solution 
Oolm Hft 

Solution Standard 

0.1mcrIT 
pH8,64 

Test 02 

uimci7A 
I. Om Nacl 
pwH 8#83 

Standard 

0.1mci7T 
pwH8.64 

Excepti. 
B. Im HfIr 
(9-17 win) 

Test 83 

oamci7/T 
I. Om N&C1 
pwH 8983 

Standard 

0.2mCl7/T 
pwH8.64 

Tium (min4) 

-0.2 +0*9 -0*3 +1.0 -0.1 

ý0.1 +1.1 +0*, 3 +1.1 0,10 

2 0.0 +1.2 +0.4 +1.2 0.0 

5 0.0 +1., 3 +0.4 +1*3 010 

10 +1.5 +0.5 +1.4 

Is +1.6 +0.6 

20 +0.5 

Final +0.1 (9) +1.7 (18) +0.6 (24) +1.4 (10) 0.0 (8) 



Electrode NR. 0 1/6/65 (1) Initial Standard Solution 
0.1m H 2SO4 

Solution Standard 

a-12107/c 
pH9.24 
("8 min. ) 

G. ImC37/E 
PWH 9.75 

Standard 

0-1mc17/E 
PwH 10-45 

Toot 359 

D. IMC17/E 
I. Gm KCI 

Standard 

0.1mc, 7/E 
p WH 

9,75 
(T min. ) 

0.1m H 2S04 

Time (min. ) 

-1.0 -1.0 +2,6 -0.5 

. 0*1 -002 +2*5 +0.4 

2 010 -0.1 +24 +0's 

5 010 -0.1 +2*5 +0.5 

ý 
10 -0.1 +0.6 

is 0.0 +0.6 

final 0.0 (15) 010 +2.6 (9) +0116 (Is)- 



Clectnsda No., 8 1161651(2) Initial StwWwd- Solution, 
00in H2 so 4 

Solution Test 360 

im D HCI 

StarWard 

Olin H2SG4 

Standard' 

A 0, A*Cf' 
pH9.75 w 

Test 361 

ImCl7/E 06 
I. Om KCI 
pwH 10.09 

StwWard 

0*"CI7/E 
pw" 9.75 

Tim (min. ) 

0 -2.6 +0.2 -0.6 +3,8 -1.4 

1 -G. T +0.1 010 +3.1 -0,4 

2 . 016 0.0 0110 +2.3 -0.2 

5 -0.3 O"D 0.0 +2.6 -0.1 

10 -0.3 +2.5 

rinal -0. ý (10) 0.13 (9) 0.0 M +2.5 112), -0.1 (9). 



Electrode Mg. 8 1416165 Initial Standard Solution 
olim H 

2504 

Solution Standard Test 101 Standard Standard Test 102 

01118 Har O*ImlbýO/E C)*lmB3rlE 0.2m Her OImBir/E 
(T minJ 1*0m KOr pwH9.72 CT min.. ) I. Om KBr 

pwH 10.01 pH 10.01 
O. -lmBz7/E 
p H 9.72 Excepts. 

0.1im H2 so 
(T-15 mint w O. 1mCr/E C4-ImCf*/E 

I, Om KCI O. lmflimA 'Los KCI 
pH 10.09 
(Y-16 min) 

pwH 9-o72 pwH 3D. 09 

Tim (min. 

0 -0.2 +2.5 . -0,2 -011 +34 

1 -0.1 +2.3 +0.2 -0.1 +2.4 

2 -0.1 +2,, 3 +0.3 -0.1 +2-o3 

5 -0.1 +2*3 +0.4 0.0 -*2.3 

10 -0.1 +2*4 +0.4 0.0 +2.3 

is -0.1 +2.5 0.0 +2.4 

20 +2A -0.1 

25 +2-*'5 

Final -0.1 (is) +2*5 (25) +0*6 (35) -0.1 (23) +2.4 (16) 



Electrode-No. 8 1416165 (Cont.. ) 

Solution Test 103 Test 102 5tandard Test 104 5tandard 

O. ImCl7/E O. ImCI7/E O. 
Iln 

H2 50 4 0., ImCl7/E O. 
Ilm 

H2 50 4 I. Om KC1 IsOm KC1 L. Om KC1 
pH 10*56 pwH 10,09 pwH 10.56 

C0 min. ) 

D. lm9i-/E 
l. kOm K8r 

pwH 10.01 

Time (mine) 11 

a +4.3 +2,0 +0.2 +54 -014 

1 +4.1 +2,4 +0.4 +4.4 0110 

2 +4.1 +2*5 +0.5 +4,1 010 

5 +4,1 +2.6 +0.5 +3.8 +0.1 

10 +2*5 +3.8 

is +2.6 

final +4,1 (9) +2,6 (16) +0.5 (7) +3.68 (11) +0.1 (8) 

Test 1031 Errors are given relative to the final s. m. f., in the previous 

standard solution O. ImBz: /E pwH 9.72 



[legirade No. 8 14/6/65 (Cont. ) 

Solution Test 105 

c)oimcl7/E 
1. Om KC1 
pwH 10.09 

Standard 

Cam H so 2) 4 (13 min* 

Olm Her 
(8-1T min) 

Oamei'/r 
PWH 9,72 

Test 106 

O-lmWo/r 
1.0m KBr 
PWR 10.01 

Standard 

01 lmOx; "/E 
pWH 9.72 
(11 min. ) 

O. 1m Her 

Test 107 

0. imsr'*/E 
I. Om KBr 
pwH 10.01 

Time (min. ) 

0 +3.7 -0.3 +3,9 -0.9 +5&3 

1 +2*6 +0,1 +298 -0*2 +3. S 

2 +2,4 +0.1 +2*7 . 0.1 +3.1 

S +2.3 +0.1 +2A 010 +2, T 

10 +2*3 0.0 +2A 010 +2.6 

is +24 0.0 -0111 

20 010 

25 CIO 

rinal +2*3 (40) 0#0 (23) +2,4 (10) 0.0 (19) +2.6 (121 



EIMP1mde mod 1 

Solu+Aon IStandard 

Olin H13r, 

Excepti- 
O. 1m6-/E 
pH9. T2 
(10-18 min) 

Time (minJ 

2 

5 0.0 

10 clo 

15 +0,1 

20 -0.1 

25 -. 0.1 

final -0*1 (26) 

1414165 (Cont. ) 



Elecirads N-ga 0 1816165 Initial-Standard'Solution 
Oýlj%'H2$04 

DO. LulgLon I axancero 

0.1mBi7A, 
pwH 9.75 
(a min. ) 

c. imci7/E 
pwH 10.34 

I car# I JLJLU 

(), -lMC17/E 
Lom Xcl 
pwH 10.56 

zzanuarcs 

D. lmCl7/E 
pwH 10.34 

lost III 

00 1 lmCl7/E 
2. Ch KC1, 
pwH 10,65 

btandard 

130 amci A 
pH 10*34 
(w9 min. ) 

O, lm H So 24 

Time (min. ) 

010 +5.2 -43,5 +6.7 -0.7 

+0.1 +4*3 +0.2 +5.8 0.0 

2 +0.2 +4#2 +0.2 +5.6 +0*2 

5 +0.2 +4.2 +0*2 +5.4 +0*2 

10 0110 +5.4 +0.3 

15 0.0 +0*4 

Final 0-0 (16) +4-2 (9) +0*2 (7) +5*4 (12) +0@4 (17) 



Elerstg2da-No. 8 1018165 Initial Standard Solution 
0. l» H 2S04- 

Solution Standard 

oamci7A 
pwH9,41 

Test 136 

C. imCI7/E 
+Im NaCl 
pwH9.85 

Standard 

D. ImC17A 
pwH9,41 

Test 13T, 

G. ImCl7/E 
+lm NaCl 
pwH 10.49 

Standard 

O. imCI7/E 
pH9,41 

Time (min. ) 

I 

a 0110 +4. T +0.6 +11,5 +1.1 

1 0.0 +4,9 +0.6 +12.0 +1.0 

2 010 +5.0 +0.6 +12,. 2 +0.9 

5 010 +5.3 +0.5 +12.6 +0.6 

10 +5.6 +12.9 +O'S 

15 +13.1 

20 

25 

+0*4 (30) 

Final 0.0 (7) +5.6 (12) +O. A (8) -&11-7 figs &n-A (171 



Eltctg2cle No. 8 lo/e/65 (Cont. ) 

Solution ; Test 138 

o.. bac17/t 
0.5o Li 2S04 
pwH 10o59 

Standard 

u. imci7/Lr 
pwH9.41 
(7 rain. ) 

G. lm H2 so 4 

Test 139 

a. iiac17/E 
1. Dm NaC1 
pwH 945 

Standard 

o. in H2 so 4 

Tima(Min, ) 

0 +2. T +4�8 +D. 3 

1 +268 +D. 3 +4�9 +0.3 

2 +2. a +U. 3 +S. 0 +U, 3 

5 +209 +U. 2 +5.2 +D. 2 

in +3.0 +U. 1 +S, 4 +Oll 

15 +0.1 

Finel +M (10) +U. 1 (15) +505 (13) +U. 1 (10) 



Electrode No. 8 1414166 Initial Standard Solution 
G. lmcl7/T pwH8.68 

Solution Standard 

O. Im H2 SO 4 

Test 203 

1,0M Hcl 

Test 204 

O, lM Hc1 

Standard 

O"m H2SO4 

Excepts- 
O. lMC17/T 
PWH 8.68 

(10-20 min) 

Teat 205 

Q, lm HC1 

Timis (min,. ) 

+0.2 -12*3 +7.2 +3.7 -5,8 

0.0 -17*4 +1.0 +0.5 -1*3 

2 010 -15.9 +0.2 +0.4 -1.0 

5 +0.1 -14*6 -0*2 +0.3 -0.6 

10 -14.1 -0.3 ý0115 

is -13.9 +0,3 -015 

20 -13.9 +0.3 

25 +0.3 

final +0.1 (a) -13#9 (20) -0.3 (13) +0.3 (29) -0.5 (15) i 



Electrode No. a 515166 Initial Standard Solution 
Dalm H 2504 

Solution Standard 

O. lmCl7/E 
pH 10.01 

Test 213 

D. lmCI7/E 
I. Dm NaC1 
pwH 10.55 

Standard 

1). lmCf/E 
pwH 10.01 

Test 214 

c). lmci7/E 
O. lm NaCl 
pH 10.31 

Standard 

O. lmC]: '/E 
pwH 10.01 

Time (min. ) 

0 010 +13.5 +1.9 +3.6 +0.2 

1 -0.2 +14,0 +1.7 +394 +0.2 

2 -0.1 +14.4 +105 +3,5 +0.2 

5 -011 +15,0 +1.3 +3.6 +0.1 

10 +15.3 +1.2 

is +15A 

+17*2 (85) 

rinal -011 (a) +17*2 (91) +1*2 (12) +3.6 (8) +0.1 (7) 



Electrode No. 8 '318166. Initial Standard Solution 
Acetate Buffer + 2m j4gSO4 

Solution Tast'218 

Borax 
I. Cm Na+ 
PWH 9"16 

Standard 

Acetate 
1.0m Not 
PwH 4. T5 

Test 219- 

Acetate 
cam r 
Approx. 
pwH4.8 

Standard 

Acetate 
I. Om Na+ 
PwH 4,75 

Test 220 

Borax 
I. Om Na+ 
Pw" 9.16 

Time Imin. ) 

0 +2*1 -0.4 -3*7 -1.9 

1 +2.1 +0.1 -4.5 -0.4 +5*5 

2 +2*1 +0.1 -4o4 -0,3 +4.6 

'5 +2*1 +0.1 -4*3 -0.2 +3.6 

10 -4*2 +10 

15 +3,0 

'20 +3.0 

Final +2,1 (8) +0.1 0) -492 (10) . 0.1 (9) +3*0 123) 

On account of the instability of the potential of the hydrogen electrode 
for this solution these are observed rather then true values. They have 
been included to indicate the time variation of the glass electrode 
potential (See Chapter 9) * 



-%In aiv/66 (Cant. ) 

solutLon Sto-Ward 

Acetate 
IIN NO 
pwN4.75 
(23 minj 

olim H2504 

Time (mine) 

2 

5 

10 

15 

20 

25 

30 

-4iT 

-3*2 

-241 

. 010 

-0.2 

Goo 

+0.1 

+0.2 

+0.2 

rinal 1 +0#2 (31) 



112stmdr No. a ITIS166 (1) Initia. 1 Standard Solution 
D, 5mcl7A pwH 9*93 

Solution Standard 

0-. 'IM H 50 
(T min 

!)4 

Acetate 
I. Om K+ 

Test 229 

D. lmcl7/r 
I. Om KCI 
pwH9,13 

Standard 

Aceterte 
I. Om K+ 
(9 min. ) 

0.5MC27/E 
Pýi 9*93 

Test 230 

G, ImCI7/E 
IOm KCI 
pwH 10,05 

Standard 

OoSnCI7/E 
PH9.93 
(W7 0") 

001M H0 25 4 

Time (mino) 

a 010 +1.0 -0.2 +3,9 -0.5 

1 +0.1 +0.8 -0.1 +3.2 0.0 

2 +0.1 +0., e 010 +3,1 +0*1 

-5 +0.1 +0,, 13 010 +3,1 +041 

in +0.1 -0.1 +0.1 

is . 011 

final +0.1 (14) +0.8 (7) -0.1 (16) 43.1 tal 40-1 IIAI 



Electrode No, a IT16166 (1) (Cont. ) 

Solution Test 231 

DISM Hcl 

Standard 

a Ilm "'So 

0.5mc17/E 
pWH 9.93 

Test 232 

0,1MC17/c 
1.0m KC1 
pwN 10.05 

Standard 

0.5mcl7/c 
p 11 9*93 
W 

Umv (mLne) 

a --14,4 +34.1 +6.0 -0.9 

1 -10.3 010 +5*4 -0.4 

9#1 -0*2 +3*2 -0.3 
0*4 -0*3 +561 -Oe3 

10 - 8*2 -0@3 +4*8 -0.2 

15 ý 8*2 +4#7 

20 - 8.2 

25 

30 CIO 

35 010 

40 

45 

final -8*2 (20) -Ool (45) +4*7 (16) -0,2 (13) 



Electrodo No. 
-O 

ITIS166 (2) Initial Standard "tion 
G, lm H2 so 

Solution Standard 

O. sMC17/c 
pwH 9.93 

Test 34T 

D. lmcl7/E 
'1, OM Xcl 
pwH 10.05 

Standard 

D. SmCI7/E 
pH 9*93 

w 

Test 348 

G, lmcl7/T 
I. Om KC1 
pwN 9*13 

Standard 

O. SmC17/E 
p, H 9,93 

w (6 min. ) 

04, ý Im H2 so 4 

Tim (mine) 

0 -0.2 +4*8 -003 +105 . 0,5 

1 -. 0.1 +4#2 DID +1.3 010 

2 010 +4*1 +0"1 +1@3 (110 

5 010 +4,0 +0.1 +1.3 010 

10 010 

r iLnajL wou %of 'T%*W %of Two-L 7411 1'. LwJ %I J UOU %AJI 



EleclMde Ng. 9. Jena H 

This electrode was conditioned and stored in dsionised water and 
tested in certain standard solutions between May 1964 and May 1965. 
However# the observed a. mef**, were erratic and the electrode was 
withdrawn# stored dxy# and subsequently remounted in the manner described 
in section 4*4* 

6110165 Mounted and placed in dsionised water. 

ET 

12/11/65 Sodium Solution Lom PwH 10.04 0.371 

22/12/65 HI3r 5.0m 00381 
Sodium Solution l. Dm pwH 9*84 
Lithium Solution 1.0m PWH 10-T4 

2414166 Sodium Solution 1.0m pwH 10.55 0.400 

Resistance 90 Megohms. 



Elacj. =d& Not 9 12/11/65 

Solution Standard 

aamci7/E 
pwH 9.94 

Test 239 

C). lMC17/E 
l, Dm NsCl 
pwH 10.04 

Standard 

oamci7A 
PWH 9.94 
(8 min. ) 

O, lm H 2SO 4 

Time (min. ) 

a +QA +5.2 . 015 

1 +0.1 +5.2 -0.1 

2 GIG +5o2 010 

5 0.0 +5*2 +0.1 

10 +0.1 
15 +0.1 

final 0.0 M +5,2 M +0.1 (15) 

Initial Standard Solution 

G, lm H 2SO4 



Electrode fqo. 9,22/12/65 (1) Initial Standard Solution 
Golm H2 so 4 

solution Standard 

0- 1MC17/c 
pH 9*83 
w 

Test IN 

0,, ImCI7/E 
Q. SM LL 

2SO4 
PWH lG*T4 

Standard 

-/E a', 1mci 
pwH 9,9 3 

Test 1139 

0- IMC17/e 
1.0m Nacl 
pwH9.84 

Standard 

0, im H2504 

Time (min. ) 

a 0.0 +3,3 -0.2 +4.1 0.0 

1 +0.1 +2,8 . 4361 +4*2 -0,1 

2 +0.1 +209 0.0 +4.2 0.0 

5 +0*2 +3.0 0.0 +4,4 +0.1 

10 +3.1 0.0 +4,5 

final +0*2 (9) +3.1 (10) 0.0 CU) +4*5 (12) +0.1 (a) 



Electrode No. 9 22/12/65 (1) (Cont. ) 

Solution Test 190 Standard 

G, olmCI7/E C). IMC17/c 
1.0m NaCl pwH9.13 3 
pwH9.84 

Tim (min. 

0 +4.2 -0*4 

1 +4ý3 -o! 3 

2 +4.3 -0,2 

5 +4.4 . 0111 

10 +4.5 010 
I 

final +4.5 (10) 010 (10) 



Electrode No. 9 22/12/65 (2) Initial Standard Solution 

D, lm H 2504 

Solution Test 191 

5,0m HOr 

Standard 

O. lm H SO 
(9 min 

!)4 

0.1mcl: - JE 
pwH 0.03 

Test 192 

o. imcl7/E 
00 SM UýSB 

pw H 10.74 

Standard 

oamcl7A 
pwN9.03 

Time (min. ) 

0 -3.5 +1.9 +T. S -3*8 

1 -10.4 +0.3 +6.3 -1.5 

2 -12*6 010 +5.7 -0.9 

5 -14.2 -0.2 +5.2 -0,3 

10 -14.2 0.0 +4*9 BID 

15 0.0 +4,, T 0.0 

final -14*2 (13) 0.0 (17) +4.6 (IT) BID (16) 



Electrode 
-_N"_l 

22/4/66 Initial Standard Solution 
olim H2 so 4 

Solution Standard 

G. lmcl7/T 
pH8,66 

Test 20T 

o. imcl7/T 
I. Om NaCl 
pwN9.04 

Standard 

O. ImCI7/T 
pwH0.68 

Test 208 

(). ImCI7/E 
I. Om NaC1 
pwH 10.55 

Standard 

(). IMC17/T 
pwH8.68 

Except$- 
011m H2 so 
UD-19 min) 

Time (minJ 

0 . 0.4 -4tl -2*3 +10.6 -1.6 

1 010 +1*2 -0.1 +10.6 +0.1 

2 0.0 +1*3 010 +10.7 +13*2 

5 0110 +1,3 0.0 +10.9 +0.3 

10 +11.1 

is +11,2 +0.4 

20 +11,3 +0.4 

25 +0.4 

final 0.0 (a) +1.3 (9) +0 .1 (9) +11.3 (20) +0,3 (60) 



Ej&2jMde Na, 9- 22/4/66 (Cont. ) 

Solution Test 209 Standard Test 210 

C). lMC17/T 0.1mcrIT 0.01M Hci 
O. Im NaCl pHe. 69 I. Om NaCI 
pH 10.31 

Time (min. ) 

0 +2.2 -0.4 -015 

1 +2,1 -0.2 -0*3 

2 +2a -0*2 -0.2 

5 +2.2 -0.2 . 0.1 

final +2*-2 (8) -0.2 (8) -0.1 (7) 



Electrode No. 10, Pys Ingold. 

20/5/65 

116165 
to 

1311165 

30/7/65 
to 

5/8/65 

25/11/65 

Mounted and placed in dsionised water. 

Potassium Solution 

Hc1 
Sodium Solution 

HCI 

1419166 MgSD 4 
Lit; ium Solution 
Sodium Solution 

ET 

I. OM p" 10.09 0,345 
2, Om pwH 10.65 

w 

loom 0*345 
I. Om pwN 10.49 

0.54 0*346 

1085M pwH 8#43 0*347 
I. am pwH 12.81 
1-om pwR 13.00 

Resittence 2TO Magohms. 



Electrad2-No. 10 30/7/65 Initial Standard Solution 

0. im H2 so 4 

Solution Standard 

DISM Hci 
(12 min. ) 

olim 

Standard 

I. Om HC1 

Standard 

0111M N2 so 4 

Test 64 

oqlMCI7/E 
Isom Nacl 
pw9.85 

Standard 

0#1m H 2504 

Time (min. ) 

0 -1.0 -2*1 +5.0 +2,, 3 ý1,0 

1 -0,4 -0.5 +0.3 +1.2 -0.9 

2 -0,3 -0*4 +0.1 +1.0 -0.6 

5 -0*1 -0.2 +0.2 +0.9 -0,2 

10 . 011 . 0.1 +061 +0.8 0.0 

is -0*, 2 

20 -0.2 

+0*8 (30) 

rinal -0*2 (24) -0.1 (13) +0#1 (11) +0*8 OT) 0.0 (13) 



Electrode No. ID 3D/7/65 (Cont. ) 

Solution i Standard 

O. lmCI7/E 
pH 10*00 

Time (min. ) 

a +0.4 

1 -0.4 

2 -0.4 

5 -0.2 

10 -011 

15 -. 0111 

final -0*1 (16) 

0 



Elect=do No. IQ 418165 

Solution Standard 

a. imcl7/E 
pwH 10.08 

Test 65 

G. ImCl7/E 
1.01n NOCI 
pwH 10.49 

Standard 

13. ImCl7/E 
pwH 10.08 
(9 min. ) 

O, lm H2 so 4 

Time (min. ) 

0 010 +3.8 -1.5 1 

1 +0.1 +2.6 . 015 

2 +0.2 *2*4 -0*3 

5 +0.2 +2.1 -0.5 

10 -011 +106 -0,, 6 

is ý0.3 

Final -001 (10) 41.8 (10) -0*3 (18) 

Initial Standard Solution 

O. ImCI7/Lr pwH9.41 



Electrode Nmý 10 5/8/65 Initial Standard Solution 
olim H 

2SO 4 

bolution btandard 

0.1mcrIT 

pwH Bo9l 

btandard 

O*lmCl7/E 

PWH 10608 

Test 6a 

GolmC17/E 
loOm NmCl 
pwH IOo49 

Standard 

D*ImCI7/E 
pN lOoD8 

w 

Standard 

Dolm H 50 24 
(12 min. ) 

O'. 1mcrIT 
pwH8,91 

Time (min. ) 

+0.2 -0.4 +3A -2,0 010 

ý0.1 -0.5 +2.7 -1,0 0.0 

2 0.0 -Oo4 +2.5 -0.7 010 

5 +0,1 -0*3 +2.3 -0.4 +0.2 

10 +2,1 -00 +0*3 

is +2,0 -0*3 +0,4 

20 +1.9 -0.2 +0.4 

Final +0.1 (9) -0*3 (8) +199 (23) --0*2 (24) +0*4 (20) 



ElecIrads am 10 1419166 Initial Standard Solution 

o"Im H2 so 4 

Solution Standard 

1305MC17/T 
pwH8.15 

Test 29 

13.1m NaOH 
U. 9m NaCl 
pwH 13,00 

Standard 

O. SMC17/T 
pwH8,15 

Test 30 

13. I'm UOH 
0.9m LiCl 
pwH 12.81 

Standard 

13. Sm Cj-/T 
pH8.15 

Time (minJ 

0 +0.5 +35,0 -T. 2 +30.1 -5.9 

1 0.0 +32.1 -3.8 +28,8 -2,6 

2 0.0 +31.1 -2.9 +28,1 -1.5 

5 +0.1 +29.7 -1,8 +2T. 1 -0.5 
+0.1 (7) 

10 +28.9 -1.3 +26.3 0.0 
+0.1 (13) 

is +28#4 -Ll +25*8 

-1.0 (18) 
20 +28*2 +25.5 

25 +2T. 9 

30 +27.8 

35 +2T. 6 -0.9 

40 +27.5 -0.9 +24*9 

45 +27*4 +0.3 

+061 (60) +24.7 (65) 
+26*2 (80) 

+26.1 (85) +24A (90) 

+25#7 (120) 

Final +0*1 (65) +25.7 (124) -0*9 (40) +24.6 (97) +0,3 (50) 



Electrodo- 
-No-. 

10.1419166 (Cont. ) 

Solution I Standard 

""a sm M'Jso 

pw"8.43 

Time (min. ) 

-2.6 

-0.1 

0.0 

010 

final 10.13 (6) 



Electrojo No. lie E#IaLo GHS 33 

216165 Mounted and placed in deLonised watex 

181616S Potassium Solution 
and 

13/T/65 

30/T/65 "Cl 
Sodium Solution 

ET 

LOU 
2*0m 

pwH 10.65 
pH 10.65 
w 

0.3S6 
to 

0*353 

1.0in 0.353 
llchm pwH9.65 

Resistance not measured. 



Electrndt No, 12o C. I. L, GG 33 

2017164 

2117164 
and 

22/7/64 

2618164 

9111164 

29/4/65 

13/7/65 

41IV65 

12/11/65 

21/12/65 

1018166 

ITIO166 

Mounted and placed in dsionised water 

HCI 
Sodium Solution 

D*lm + I. Om NaCl 
ilom PWH 8*43 

HCI 

Hcl 

HU 

Potassium Solution 

HC1 
Sodium Solution 

HU 
Sodium Solution 

HBr 
Lithium Solution 
Sodium Solution 

Sodium Solution 

Hc1 
Potassium Solution 

0.1m 

alsm 

olim 

1.0m pwH 10,54 

ilom 
I-Om pwH 13.00 

0*5m 
Lom pwH 10,04 

5*OM 
I, Om pH 10.74 
I. Om P"" 9.64 

w 

I*DM PWH 9.16 

015M 
Lom pwH 10.05 

ET 

0,309 

0,386 

Go388 

0,38T 

0,388 

D., 389 

Do392 

13*392 

0,393 

0498 

Os390 

Resistance 120 Magohms. 



Electrode N-c. 12 21/T/64 Initial Standard Solution 

0, lm HCI 

baimon manclarcl 

Q, Glm MCI 
I. Om NaCl 

i wat azi 

G. Im MCI 
I. Om Nacl 

5tandard 

0.01M MCI 
1.0m NaCl 

Test 322 

o. lmc, 7/t 
I, Om NaCl 
pwH 8*43 

Standard 

0.1m MCI 

Time (min. ) 

0 +1.3 +0.1 +1,5 -0,4 

1 0.0 -0.7 +(), 1 -1.2 

2 91.0 -11.7 0.0 +2,5 . 0118 

5 0.0 -0#7 010 +2.0 -Oo3 

10 +1.9 -0.1 

15 +1,8 

rinal 0.0 (6) -0.7 (0) +0.1 (6) +1-8 (16) 0.0 (14) 



[lectrods No. 12 22/1/64 Initial Standard Solution 

0.1a Hcl 

Solution Standard 

O. Olm HCI 
I. Om NaCl 

Test 320 

0.1mcfelT 
IOm N&C1 
pwH 8*43 

Standard 

O. Olm HCI 
1.0m NsC1 
(9 mine) 

Olin "Cl 

Test 329 

0.1. CI7/T 
l. OrA NaCl 
pwH 8,43 

Standard 

0.1. lic, 

Time (mine) 

0 +0.3 +2,9 -IJ +3,8 -1.6 

1 +0.1 +1,13 -018 +2,2 -1.0 

2 010 +1. T -015 +1.9 -O. T 

5 0.0 +1.5 -0,3 +1.6 ý0,4 

10 +1*4 -0.2 +L5 -0,3 

13 

20 

25 

Final 0.0 (5) +1,4 CU) -0,1 (14) +1*5 (13) -0*3 (12) 



Electrode No. 12 

of imc17/T 
leom Nacl 
pwH 8943 

Time (min, 

10 

Final 

20/64 (Cantj 



Electrode No. 
-lZ 

9111164 (1) Initial Standard Solution 
0-05m 504 ý r's" 

Solution Standard 

O, lm H2 so 
4 

Test 343 

01 5m HU 

Standard 

0, lm H 
2504 

Test 344 

0, in HC1 

Standard 

O. lm H2SO4 

Tiww (min 

. 011 -10,0 +2*6 -1.7 +0.6 

0.0 - 5*3 +0.3 -0.9 0.0 

2 +0.1 - 4,3 +0.1 . 0.6 0.0 

5 +0.1 - 3.4 -0.1 -0.4 010 

10 - 3.0 -011 ý0,3 

is - 3.0 

rinal +0.1 (6) --3,0 (401 -0.1 (10) -0.3 (10) 0.0 (T) 



Electrode-No. -12 

Sol6tion I Standard 

0. ()5j So 4 TAN 
(9 min. ) 

G. IA N2 so 

Tim (min. ) 

0 -o. 6 

1 -0.4 

2 -0.3 

5 . 011 

10 

15 0.0 

Final 0.0 (17) 

9/n/64 (2) 

Test 345 

C. ljý'HCI 

Standard 

0,05i '5042- 
Trio 

(10 min. ) 

olim H 2504 

-1.4 

-1.2 

-O. T 

-0.4 

-0.2 

-0.2 

. 0.1 

010 

+0.1 

+0.1 

+Q. 1 

-0,2 (13) 1 +0.1 (la) 

Initial Standard Solution 
GIN N 2SO4 



Electrode-No. 12 13/T/65 , Initial Standard Solution 
O. lm H 2SO4 

5ciuuon btandato 

o. lmez7/E 
pH9.75 

I *Wt JLJZ 

o. imBI7/E 
I. Om KOr 
pNH 10.01 

wtandard 

oamei, /E 
pwH 9o75 

Test Ili 

0.1mcrIE 
I. Dm KC1 
pwH 10.54 

btandard 

O. IMH 2 so 4 

Tim (min, 

a -0,3 +4.0 -0.2 +6.6 . 015 

. 0.2 +3,4 +0.3 +5.6 +0.1 

2 -0.1 +3.4 +0.4 +5.5 +0,, 2 

5 -011 +3*4 +0.4 +3.4 +0.3 

10 

Final . 0.1 (6) +3*5 (8) +0,. 4 (8) +5.4 (T ) +0,3 (8) 



ElegIrods Mg. 12 13/l/65 (Cantj 

Solution Test 114 

Giplm8i'/E 
I. Om KOr 
pH 10,01 

Standard 

- 'm "ý504 G* 

Test 115 

oamcr/r. 
I. Om KC1 
pwH 10.54 

Standard 

a'JLN "2504 

Time (min. ) 

0 +4.4 -160 +6.8 +0.4 

1 +3.2 ý011 +5.6 +0.7 

2 +3.1 0110 +5*4 +0,8 

5 +3.0 010 +5o2 +0.8 

10 +5,2 

final +3.0 (8) 0.0 (6) +5.9 +0.8 (6) 
%z rmrsi 



Dectrode No. IZ 4111165 Initial Standard Solution 

I, Dm H 250 4 

5olution btancwc 

Colm H2 $0 4 

I Vsz JL: * 

Q. 'ImCI7/E 
1.0m NaCl 
pwH 10.04 

zzomaru 

1.0m H2 SO 4 

isn JLZI 

Glu MaCH 
0.9m Necl 
pwH 13.00 

btandard 

Colm H2 SO 4 (32 min 

"om H 2SO 4 

Time (min, ) 

0 +O. T +8,2 -01's +102*2 -1.6 

1 0.0 +8"5 +0.1 +102.2 Lo 

2 0.0 +11. T +00 +102, T -0.9 

5 +O'l +9.0 +0.3 +103,6 -0.7 

10 +9*2 +104.5 -0.4 

15 +9*4 +105"D -011 

20 +105.5 +0.1 

25 +105,8 +0.3 

30 +106,1 +0.4 

35 +0.4 

40 +01's 

+106.9 (50) 

final +0.2 (7) +9*5 (18) +0.3 (9) +10T*3 (60) 
. +0*5 (41) 



Electrode No. 12 4/11/65 (Cant. ) 

Solution Test 150 Standard Test 159 Standard Test 260 

1.0m HC1 I. Om H2 S13 4 D. ImCi-/E O. Im H 2SC)4, G, lm NaMi 
l, Om wacl. 009M Necl 
PW H 10.04- PW H 13.00 

Time (min. ) 

0 -36! 1 -4.1 +16.9 

1 -25.5 -3.6 +17. T 

2 -24*9 -3.1 +17,4, 

5 -25,5 -2A +16A 

10 -26.8 -1,8 +14,8 

15 -2T*6 -115 +14., 3 

20 -20*1 +13,9 

25 -28o. 3 +13og 

30 -28*4 

35 . 018 

40 -OIT 

45 . 0.6 

Final -28.4 (30) -0.5 (48) +13.5 (2e) 

-3.6 

-3*3 

-4*7 

-3a 

-1.9 

-1.3 

-0.9 

+119,5 

+119.9 

+119,1 

+11T. 4ý 

+116. A 

+115,9 

+115.6 

+U5A 

1-0*4 (45) 1+115.4 (26) 



Eler-trodl No. la 

Solution I Standard 

G. Im H2 50 4 (41 min .) 

o. imcl7/E 
pN 10.38 

Time (min. ) 

a -T. 3 

1 -8.2 

2 -TA 

5 -5@2 

10 -3*2 

is -2#2 

20 -1.5 

25 -1.1 

30 -4.7 

35 -0.5 

40 -0.3 

45 -0A 

rinal -00 (50) 

4111165 (Cont. ) 



El "ISladg No. 12 IZIU165 Initial Standard Solution 
clim H 2504 

baiuuon arama= 

Ilom H2 so 4 
(9 min. ) 

013A H2 so 4 

I Muz &G. L 

0.1mci wA 
I*Om NsCl 
pwH 10.04 

axwwa= 

011M H2 So 4 

i so% LUZ 

0.5m HCI 

: nancL=a 

Ilom H2 so 4 

Time (min-) 

+0.1 +8.8 -016 -14*0 +0., T 

040 +9.2 +0.1 -U. 0 -110 

2 0*13 +9.4 +0.1 ý10.6 -1.10 
5 0.0 +9*6 010 -10,5 -009 

10 +9.9 -10,4 -O. T 

15 +0*1 +1001 

20 +10.1 

Final +0,1 (17) +10,1 (20) O'D (6) -10.4 (11) -0.4 13 hfKire 



ElgStrode-No. '12 12111165 (Cant. ) 

Solution' Standard 

0.1m H so 4 
(7 min! ) 

Q. lmcl7/E 
pwH9.94 

Test 163 

o. lmcl7/E 
l, Dm Necl 

pwH 10.04 

Standard 

O. lm H2 so 4 

Time (minJ 

a -1.0 +11.2 

1 010 +12.1 -1.5 

2 0.0 +12.1 -lo2 

5 0.0 +11.9 -0.9 

10 +0.1 +11.6 -0.6 

15 +0,1 +11,5 

final +0.1 (15) +1165 66) -0*5 (12) 



Ejectradje Ng. 12 21/12/65 Initial Standard Solution 

G. Im H 2SO4 

McluT. Zon QTangare 

"-'MC'7/E 
PWH 9�6 3 

fesz £(Y 

1). imcrl£ 
+lt'Dm N9C1 
PH, 9s84 
w 

*Zanclard 

D. l»CI7/t 
PH 9663 
w 

Test lau 

D. lmcrlc 
D', 5, LL 504 
pwH 113,14 

5tanderd 

0.1mC17/t 
pwH 9o83 
(9 min. ) 

0, lm H2 so 4 

Tims (min. ) 

0 -0,? +5�3 -0.1 

-Del +5*4 +D-4 

2 0.9 +T-4 +U-4 +5,5 +OJ 

0,9 +T. 4 +5,7 +D. 4 

10 +7.9 

15 

Final 
. 
0-0 (7) +042 (10) +509 (13) +C. 2 (19) 



Elactrsda No. 1Z 21/12/65 (Cant. ) 

Solution Standard 

13. JmCI7/t 
pH 8476 
(I mLn. ) 

O. Im H 2SO4 

Test 1131 

SAM HEIr 

Standard 

O. Im H2 51) 4 (12 min. ) 

O. lmCI7/E 
pwH 9*83 

Test 182 

G. IMC17/t 
+1. Om Nacl 
p*H 9084 

Standard 

O, lmCI7/E 
pwH9.83 

Time ( min) 

0 +0.2 . 81ti +8+12 +20.5 

1 -0,11 -68*2 -0.6 +16.9 - 7.2 

2 . 0,1 -61*8 -1,3 +15.2 - 5.0 

5 -0.1 -55.2 -1.4 +13,63 - 2*6 

10 0.0 -52.2 -1.2 +12,. 2 -1.3 

is -51,3 -111 +11.7 - 0*7 

20 -5008 -1.0 +11A - 0.4 

25 +11.2 ý-O. z 

30 +11.0 - 0.1 

rinal. 0.0 (14) -50.2 (50) -1.0 (22) +11*0 (31) -. 0.1 (31) 



Clgctrodo Mg. IZ 21112165 (Cant. ) 

Soluticm Test 193 Standard 

oamci"/E o. lmcl7/E 
O*5m U SO 4pwH 9*83 

pwH 10. 
f4 

1 

Time (min. ) 

2 

5 

13 

is 

20 

25 

+6.4 

+9.3 

+9.7 

+9, S 

+8.8 

+8*7 

- 2.1 

-2.7 

-240 

-0.9 

-0.2 

+0,1 

+0.2 

final 1 +8.6 (28) 1 +0*3 (24) 



Eleetzods No. 12 1018166 Initial Standard Solution 
G. IM H2 so 4 

Solution Standard 

13. ImCl7/E 
PwH 10.29 

Test 225 

D. lmCI7/T 
1. Om N acl 
pwH 961 

Standard 

O. ImC17/r. 
p WH 

10.29 

Test 226 

Borax 
I, Om Nat 
PWH 9.16 

Standard 

G. lmcl7/E 
PWH 10 * 29 

Time (min. ) 

a -0*3 +3.1 -L1 +3.4 . 018 

1 -0.1 +3,1 0,10 +3,3 010 

2 010 +3,1 +0.1 +3*2 +0.1 

5 010 +3,2 +0111 +3,2 +0.1 

10 +3,2 

final 0.0 (7) +3.2 (8) 40#1 (9) +3,2 (10) +0*1 (7) 



Elact=ds Ug. IZ 1010166 (Cont. ) 

Solution Test 22T 

Borax 
I. Ch Nat 
P. H 9.16 

Standard 

oamci7A 
pH 10.29 

(13 min. ) 

asim H2SG4 

Test 221) 

o. lMC17/T 
I. Cm NaCl 

1 

PWH 9.14 

Standard 

G. Im H 2SO4 

Use (min. ) 

0 +3.0 -1.4 +2.7 -0.9 

1 +3.2 -0*2 +3,, 3 -0*3 

2 +3.2 0110 +3*3 --0.2 

5 +3*2 010 +3.3 -011 

10 +3*2 -0.1 

15 

final 1 +3.2 (11) 1 -0*1 (15) 1 +3.3 (7) 0.0 (a) 



Q2ctzode No. 12 IT/8/66 Initial Standard Solution 
0. Im 14 2 Qn 4 

Solution Standard 

G. SMC17/c (7 min. ) 

Acetate 
1.0m K+ 

Test 236 

0.1mcrIe 
I. Cm KCI 
pwH 10.05 

Standard 

Acetate 
1,, Dm K+ 
(T min. ) 

0.5MC17/E 
pwN 9*93 

Toot 23T 

O. Sm HCI 

'Standard 

0 lm H2 SO 4 (; a MiA. ) 

0.5mc]7/E 
pH9,93 

Tim (min. ) 

0 --0#3 +70 -1.4 -6.0 +24,5 

1 -001 +5.2 010 -9.0 +001 

2 -061 +5.0 +0.1 -11.5 -Oo2 

5 . 011 +4,8 +0.1 -12*9 -0,4 

10 -061 +001 mOO 

15 -002 

final -0&1 (13) +4*8 (9) +0.1 (13) -1208 (9) -0*2 (17) 



Efe! ftrod-e 
-No. 

12 1TIO166 (Cant. ) 

Solution Test 238 Standard 

o. lmcl7/E O. SMC17/c 
1.0m, KC1 pH 9*93 

w pwH 10.05 

Time (min. ) 

0 +13*5 -4.0 

1 +10*9 -2.3 

2 +10.2 -1.9 

5 + 9*4 -0&3 

10 + 8*5 +0.1 

is +8.0 

20 

25 + TA 

30 + T*2 

rinal +T*2 (30) +0.1 (10) 



Electrode No, 14 E, I, L, GG 33. 

7/5/65 Mounted and placed in triple distilled water. 

ET 

1115165 
to 

21/5/65 

22/5/65 

1416165 

1416166 

HM D. Sm 
Sodium Solution 1.00 

wH8.83 

Placed in doicnived water 

Potessim Solution Lom H 10.56 

Hcl 1.0m 
after remountingl- 

Oe381 
to 

0.383 

0.382 

0.379 
0,375 

Resistance 95 Magohns. 



jj@Sj=d2 Ng. 14 U/5/66 Initial Standard Solution 
0.14 H 2504 

Solution Standard 

1). IMC17ýT 
pýf 8.63 

Test 353 

camc]: 7r 
I. Om NaCl 
pwH8,83 

Standard 

aamm7A 
pwH8.63 

Test 354 

G. Sm Klý 

Standard 

D. 1m H 50 
(113 m12, )4 n 

G. IMC17/T 
pwH0.63 

Time (min. ) 

0 -%3 +10 -O*T -0.7 +0.2 

1 -0.5 +0.8 -0.4 . 016 -OA 

2 -0.4 +068 -0*2 -0.5 0.0 

5 -0.1 +1,0 0.0 -0.3 40.2 

10 -0,, l +1.0 +001 -0.3 +002 

15 +1.0 -0*3 +0.1 

20 +13.2 

-0.1 (35) 

Final -0.1 (12) +1.0 (17) +0.1 (11) -0.1 (41) +002 (21) 



[legInds 
-Nwce 

14 1915165 , Initial Standard Solution 
a. Im H 2SO4 

boluuo" btandard 

I. Om Y04 

5tandard 

0, *tmCI7/T p, H 8,63 
w 

Test 355 

C*lmCI7/T 
I, Om NoC1 
pwH8,83 

Standard 

o, lmCI7/r 
pH8.63 w (9 mino) 
1, Om H2 so 
(9-16 mint 
0.1m H 2504 

Test 356 

0*5m NCI 

Time (min. ) 

a -ý0.3 -0*4 +0.7 ý0*3 -016 
1 . 0.5 .4 03 +0.6 -0*2 -0.3 

2 -Oo3 -0.2 +0.0 -0.1 -0*3 

5 -0.1 -0111 +1.1 0110 -0.2 
10 -all +1.2 010 

is +0.1 

20 +0.1 

25 +0.1 

final -43*1 (10) -0.1 (9) +1*2 (12) +0.1 (25) -0.2 IRI 



Um-tm. 42 Mc. 14 2115165 Initial Standard solution 
coin Hft 

Solution Standard 

a-IMC17/T 
PWH e. 64 

'Test 35T 

0.1mr-i'A 
latlm N41 
p-H 8*83 
w 

Standard 

cum Har 

Test 358 

0.50 HCl 

Standard 

0 On HBr 

Time (min. ) 

-063 +LD -0.7 -0.5 -0.2 

-0.3 +1.0 -()&4 -046 --0.3 

2 --0.2 +).,, a -0*3 -0.5 -0-2 

5 --0.1 -0.4 -0.1 

10 0.0 -0.4 

Final 0.0 (9) +1-1 (10) 
- 

D&O (12) -0,4 (10) -0,1 (a) 



[ljd; gdm-jg- 14 1416165 Initial Standard Solution 
a" 1" "2SO4 

Solütion Standard 

albim Her 

Standard 

p WH 
9672 

Test 363- 

0.1.9, rIe 
lOn KEr 
pwH 10.01 

Standard 

PwH 9o72 

'Standard 

0.1. HO, 
(9 min. ) 

2ý 4 

Time (min*) 

0 +0. >2 +lA +D. 2 -0.2 

1 +D. 4 +1�4 +DA -DA 

2 +0.4 +l94 +D. 5 noi. 

5 +0,4 +1,4 +o6,6 -0, bl 

in obo 

15 

Finel 0.0 +U. 4-(0) +i-as (8), +DA t9) 



E)Act 
. md. e N9.14 

Solution 

Tirm (min. ) 

2 

5 

10 

15 

20 

25 

30 

Test 364 

oamci7/c 
I, Om KC1 
PWH 10.56 

+2#2 

+2,0 

+1,9 

+1.9 

+2.0 (8) 

1416AS (Cont. ) 

Standard 

a "IA "2SO4 

+0.2 

+0,4 

+0.5 

+0.5 

Toot 365 

o. imci7/E 
I. Om KC1 
pwH 10.09 

Excepts- 
D. lmer'"/E 
I, Om KOr 
PWH 10101 
(S-16 min) 

+1.3 

+101 

+1.1 

+101 

+1*2 

+1*3 

+L3 

+2*2 

Standard 

D. im H2504 
to min. ) 

D. lm H3r 

010 

+0*2 

+0*2 

+13.3 

+0*3 

+0.3 

final 1 4-20 (38) 1 +0.6 (a) 1 +1.3 (24) 1 +063 (15) 



Ejgctrode U2.14 14/4/66 Initial Standard Scluticm 
O. lm H 2504 

Solution Standard 

O. IMC1:, /r 
pwH8,68 

Standard 

ollm H2 so 4 

Test 366 

1100 HCI 

Standard 

0.1m H 2SO4 

Standard 

a. lmcl7/T 
pwH8.68 

Time (min. ) 

a -1.0 0.0 -2*4 +1.0 . 0.6 

1 -0.2 -0.2 -1.6 +0.2 -011 

2 0,0 . 0111 -1.6 +0.1 010 

5 +0.1 0.0 -1*4 +0.1 +0,1 

10 +0.1 -1*4 

rinal +0.1 (10) +0,1 (7) -1.4 C U) +0.1 (9) +0.1 



Electrode a. 15. Pys Ingold 

2/8/65 Mounted and placed in dsionised water 

ET 

4/8/65 Sodium Solution l. DM pwH 10,49 0.345 

1918165 Hcl O. 5M 0,344 
and Lithium Solution loom pwH 10.59 

24/8/65 

1/11/65 Sodium Solution loom pwH 13.00 0,344 

22/11/65 Sodium Solution loom pwH 11.97 0*344 

515166 Sodium Solution loom p N 10.55 0*344 
Lithium Solution loom w pwH 12.81 

27/5/66 Lithium Solution loom pwH 11,81 0*345 

1218166 Sodium Solution loom pwH9.16 0*345 

Resistance not measured. 



Electrode 
-No. 

15 4/8/65 Initial Standard Solution 
a. imcl7/E pH9.41 

Solution Standard 

011M H 2504 

Standard 

0.1mcrIE 
pwH 10.08 

'Standard 

(). lmcl7/Lr 
pwH 9#41 

Test 66 

0.1MC17/E 
I. Om NaC1 
pwH9,85 

Standard 

C. lmCr/E 
pwH 9.41 
(12 min. ) 

O. ImCI7/E 
pwN 10.08 

Time 

0.0 -0.2 -0.3 +14 -0.8 

010 --G,, 4 -0.4 +L0 . 43.6 

2 010 -0.4 -0.2 +1.0 -0,4 

5 +0.1 -0*3 0110 +160 -012 

in . 041 

15 0.0 

20 +0.1 

r4nmI -0.2 (8) -13.1 (g) G. n ta) &0.1 (771 

- 



Elecirods No. 15 4/0/65 (ContJ 

Solution TeatkdT, 

O. ImCI7/E 
LOM Nacl 
pwH 10.49 

Standard 

O. lmcl7/E 
pH 10.08 

Standard 

o. lmcl7/T' 
pa 8091 
Q min. ) 

Olin H 2SO4 

Time (minJ 

0 +2.9 -1,1 +0.2 

1 +41 -0.7 +0.1 

2 +1.9 -0.5 +O. l 

5 +1.9 -0#2 +0.3 

10 -0.1 +0.1 
0.0 (13) 

15 +0.3 

20 

OoO (35) 

final +1.9 (a) 0#0 (45) +0.3 UT) 



Elettrods No. 15 19/a/fis 

Solution 

Time (min. ) 

2 

5 

10 

15 

20 

Standard Test 261 Standard 

G. lmCI7/E o. imci7/E o. loci7/E 
pH 10.52 

w 
0, Sm LLSO, 

C. " 
pH 10.52 

w 
p 

except$- w 
O. Im H2 so 

(8-16 uLn. ) 

-all 

-0.2 

-092 

-0.2 

-0*3 

-0.2 

-0.4 

+1.3 

+0.8 

+0.9 

+0.9 

-0,4 

-003 

-0.2 

-0.1 

0,0 

Initial Standard Solution 

0.1m H 2SO4 

Final 1 -095 (24) 1 +0.9 (8) 10.0 (11) 



ElectMde No, 15,24/8/65 Initial Standard Solution 
DOM HCI 

Solution Standard 

011M H 2SO4 

Standard 

O. lmCI7/E 
pH 10,52 

w 

Standard 

O. lmcl7/E 
0.5m U SO 
pwNY. Sj 

4 

Standard 

O. lmCI7/E 
pH 10.52 

Test 262 

(). lMC17/E 
OISM LI 50 
pwH 1O. 

J9 4 

Time (min. ) 

010 -0.1 +0.2 . 015 +1.7 

-0*3 -0,3 010 -0.5 +0.9 

2 -0.2 -011 0.0 . 0.4 +0.9 

5 -0111 0.0 +0.1 -0*2 +009 

10 . 0.1 0110 

Final -0*1 (12) 0'0 (11) +0.1 (9) -0*2 (8) +0,9 (9) 



Electrode N2.15 24/6/65 (Cant. ) 

Solution I Standard 

0.1mcrIc 
pwH 10.52 

Time (min. ) 

0 . 0.8 

1 -0.5 

2 -0,4 

5 -011 

lo . 011 

Final -0.1 (11) 



Initial St"ard Solution 
Dilm H SO 

24 

solAition SUMerd 

Gilm "Cl 
(10 =Ln, ) 

c. imci7/E 
pwH 10.38 

Test 3 

MIM NOW 
0: 90 Nacl 
pwH 13,00 

Standard 

GAMC17/E 
pwH 10.38 

Test A 

DAM NOD" 
0.9m NaCl 
pwH 13.00 

Standard 

o. imci7/E 

wH 
10.38 

Time (min. ] 

0 -0,2 +32.9 -3*9 +33A -7*4 

1 -0.4 +30.1 -2*3, +30,2 -4.7 

2 -0.4 +29.4 -1.6 +29,1 -3*4 

5 -0.3 +20*2 -0.9 +2T*8 -2.1 

IQ -0,3 +27#3 -0.6 +2609 -1.4 

15 -0*3 +26,8 -015 +26,5 -1,0 

20 +26*5 -Oo5 +26*2 -018 

25 +26.0 -o. 6 

30 +25.8 -0.5 

35 +25. T 

40 +25.6 

rA--Il -n A flQ% 
ýnz a 1-5n% -n a 1"M '%% 't 

* n le I -in% 

0+ houn) 

* Final som. fo not constant. A decrease of D, ImV in 6 minutes was observed., 



IleatzodaNg. 12.1111163 (Cant. ) 

Solution Test 5 Standard 

OolmC17/E P. ImCI7/E 
I#Om NaCl pH 10,30 
pH 10.04 w 

Time Coin. ) 

+1.4 

+1.1 -0.4 

2 +1,2 ý0,3 

5 +1#4 010 

10 +0,2 

15 

final +1,4 (9) +002 (12) 



Eject; adjL-Nog 15 22/11/65 Initial-Standard-Solutitm 

GJA H2504 

Solution Standard 

13.1mCl7/E 
pH 10011 
w 

Test U 

O. IMC37/e 
Lom Nacl 
pwH 10*52 

Standard 

D. IMC17/F- 
pH 10,11 

w 

Test 15 

O. Olm NaGH 
0.99M Nacl, 
PWH 11.9T- 

Standard 

G. IMC17/E 
pw" 1D. U. 

Time (min. ) 

0 -0.2 +3*6 -1,4 +14-*, S -3.3 

1 010 +2.6 -0.5 +12,6 -1,3 

2 +0.1 +2,. 4 -0*3 +12.1 -0.9 

5 +0.1 +2,2 -0.1 +11.5 -0.4 

10 +2.0 +31.0 -0#, 2 

15 +106,8 010 

Final 0.0 (7) +2,0 (12) -061 (a) +10.7 (191 0.0 1161 



Electrode No. 15 22/n/65 (Cont. ) 

Solution Test 16 Standard 

O. Olm NaOH O. IMC17/E 
0.99m NaCi H 10'. U p 
PWH 11.97 w 

except$ 
011M H 2SO 4 
(15-23 min) 

Time (min. I 

2 

5 

10 

15 

20 

25 

30 

+15.0 

+12,8 

+12#2 

+11#4 

+10.9 

+1007 

+10*5 

+10.4 DO 

-3*3 

-0.2 

-0.1 

DID 

010 

+0.1 

final 1 +10.4 (40) 1 +0.1 (31) 



Electrodg No. 
_jj 

515166 Initial Standard Solution 
olim H2 so 4 

Solution Standard 

CUMC17/E 
pwH 10.01 

Test 39 

O. 1mcI7/E 
"i I. cm N3fw 

pwH 10.55 

Standard 

Dam H2 so 4 

Standard 

O-IMC17/E 
pH 10.01 

w 

Test 35 

G. Im LIGH 
0.9M Lici 
pwH 12,81 

Time (minJ 

0 0.0 +4.0 -LO +0.5 +31,6 

1 -0.2 +2.6 -0-T -0.5 +29.5 

2 -0.2 +2.5 -0.4 -063 +28.8 

5 -0.1 +2*5 -. 0.1 -011 +28.0 

10 0.0 +2TA 

15 +27.1 

+26.6 (40) 

Final -0.1 (a) +2.5 (a) 0.0 (12) 0.0 (9) +26*6 (47) 



Electrode Ng. 15 

Solution 

Tim (min a) 

a 

1 

2 

5 

10 

is 

Standard 

o. lmcl7/c 
pwH 10001 

7+1 

-2,66 

-I. T 

+0,1 

515166 (Cont. ) 

Standard 

Olin H2 so 4 

+1.0 

-0.2 

. 011 

+0.2 

Final 1 +0*1 (15) 1 +0*2 (9) 



Elettrode No. 15.2T/5/66 

Solution 

Time (min. I 

2 

5 

10 

15 

rinal 

Standard I Test 3T I Standard 

(),, JMC17/E (), aim LJOH 0. lm H2 SO 4 
pwH9,45 13*99m LLCI (11 min. ) 

pwH 11,81 
I. Om Ha 2S 4 

ý4.8 0.4 -2.9 

, -Q*3 +9.0 -0.9 

-Q*2 +8,, 7 . 0,6 

0.0 +8.5 -all 

+8.3 +0.1 

+8,1 +0.1 

+8.1 (19) +0.1 (19) 

Initial Standard Solution 

0.1m H so 24 



Elactrodm NvA_1J.. 1218166 

Solution 

Timet (min. ) 

a 
1 

2 

5 

10 

Standard Standard Test 376 

Acetate 0.1mcrIc lbrax 
1.0m me+ O'Dim Naci 1.0m Nat 
pH4.75 pwH 10.09 pwH9.16 

-0.2 -0.2 +0.8 

-0*3 -0*4 +0.4 

-002 -0.3 +0.3 

0.0 -0.2 +0.5 

010 -0.2 +0.6 

Initial Standard Solution 

calm H2 so 

final 1 0.0 (10) 1 -0*2 (10) 1+006 (10) 



Electrode 
-No. -16 

Radiometer C. 

2/8/65 Mounted and placed in dmionised water. 

E T 

10/8/65 Lithium Solution 1.0m pWH 10.59 0,621 
Sodium Solution Isom pwH lOo49 

18/n/65 HCl I. Om 0.6213 
Sodium Solution I. Om pwN 11.9T 

515166 Lithium Solution 1.0m pwH 12.01 0*613 
Sodium Solution 1.0m pH 10.55 

2TIS166 Lithium Solution 1.0m PwH 11.81 0.610 

318166 MgSO4 1.9m pN4.16 0.608 
fluoride Solution O. lm appwroxo pH 4*8 

' Sodium Solution 1.0m pH9.16 

918166 Sodium Solution I. Om pwH9.14 0.60T 

1219166 Lithium Solution I-Om pwH 12.81 0.608 

Resistanca 95 Magohms. 



Electrode No. lfi 1018165 Initial Standard Solution 

0. ým H 2504 

=jLu'%3. on aimnaara 

0.1MC17/c 
pwH9.41 

low's . 114' 

O. ImCI7/E 
13,5m LL ! G4 
pwH 10.99 

ozencara 

O. ImCI7/E 
PwH 9.41 

lost W 

oamcfog 
loom Nacl 
pwH9.85 

btandard 

D. lmCI7/E 
PWH 9.41 

Time (min. ) 

a -Do2 +3,8 -000 +2.8 -1.4 

1 +0.1 +4.0 +0*2 +3.0 -0.2 

2 +0,2 +4,1 +0.3 +3.0 0.0 

5 +0.2 +4.4 +0.3 +3,, 0 +O'l 

10 +003 +0.11 

15 

20 

25 

30 +4, e 

35 +4,9 

Final +0.1 (a) +4#9 (40) +0*3 (12) +3,0 (8) +(). 1 (10) 



Elgetrode No. 16 1018165 (Cont. ) 

Solution Test 60 

camcl7A 
LOM Nacl 
pwH 10.49 

Standard 

o.. lmcl7/E 
pwH9.41 
(9 minJ 

Dlm H2 so 4 

Time (min. ) 

+6.4 -111 

1 +549 -0.3 

2 +5.8 010 

5 +5,8 +0.1 

10 +5*9 010 

is +0.1 

final +5.9 (10) +0.1 (19) 



Electrode No. 16 18111165 Initial StwWard Solution 
D. IM H 2SO 4 

bolution btandard 

0.10CI7/E 
pwH9.94 

los's 7 

GlmcI7/E 
LOM Nacl 
pwH 10#52 

4zendard 

C., imcl7/E 
pWH 9#94 

I aim lu 

O. Olm NsOH 
0.99m NaC1 
POH 11.97 

btandard 

G. lmcl7/E 
pwH9.94 

Time (minJ 

a -0.2 +6.1 -113 +22.4 -3.8 

1 0110 +6.1 . 0.6 +22,, G -1*4 

2 0.0 +6.1 -0,4 +22.0 -0.9 

5 0.0 +6.1 . 011 +22*0 -0*4 

10 -0111 +22.2 . 011 

0110 

final 0.0 (a) +6.1 (7) -061 (10) +22*2 (12) 060 (16) 



Ilectrode No. 16 18111165 (cant') 

Solution Test 11 

O. Olm NaDH 
0,099M Nac, 
pwH 11.97 

Standard 

G. lmCI7/E 
PWH 9*94 

Standard 

G. IM H2 SC) 4 (T min. ) 

1.10M Hci 

Time (min. ) 

0 +23.4 -4,8 -00 

1 +22,9 ý2#4 . 0.1 

2 +22.7 -1,6 010 

5 +22,5 -110 +0,1 

10 +22,4 -0"5 010 

is -0.3 

+22*5 (35) 

rinal 
. 

+22#5 (40) 
_-0*3 

(19) 0*0 (13) 



[1-ar, trods No. 
-Ij 

515166 Initial Standard Solution 
0. im H2 so 

Solution Standard 

O. lmCI7/E 
pwH 10.01 

Test 56 

GImCI7/E 
I. Om NaCl 
pwH 1'*55 

Standard 

O. lmCl7/E. 
pH 10.01 

Test 57 

O. 1mCl7/E 
001M Necl 
pwH 10.31 

Standard 

O. lmCl-/E 
pH 10,01 

w 

Time (min, ) 

+1,0 +7*7 -0.9 +1,9 -0.7 

-0.1 +7.2 -0.4 +2,0 -0.4 

2 0.0 +7.1 -0.2 +2.0 -0.2 

5 0.0 +T, l -011 +2,0 -0.1 

in 0,10 +0.1 

final 0.0 (9) +7.1 (9) CIO (10) +2.0 (8) +0.1 (10) 



Electrode No. 16, $15166 (Cont. ) 

Solution Test 50 

O, lm LLOH 
019M Lici 
pwH 12.01 

Standard 

C. imCI7/C 
pH 10.01 
(22 min. ) 

Olin H2S04 

Time (min. ) 

a +40s2 -3.9 

1 +41*2 -1.2 

2 +41*8 -0*4 

5 +42o9 +0.5 

10 +43o9 +0.9 

is +44*T +1.1 

20 +45,, 3 +1,2 

25 +45.9 +1,, 3 

30 +1,. 3 

35 

40 +4T, 5 

45 +4T. 9 

50 +48.2 

+50.5 (95) 

rinal +50#8 (102) +1.3 (32) 



I ectrods No. 16 

solutim StarWard 

o. imci7/e 
PWH 9#45 

Time (minJ 

I 

0 

1 

2 

5 

10 

is 

20 

25 

30 

35 

40 

45 

-0*3 

. 011 

010 

010 

2715/66 

Test 49 

0,01a LLOH 
0.99m LiCl 
pwH 11.81 

Standard 

Colm H2 so 4 W min. ) 

I. Om H-50. 

+1T. 2 

+19,1 

+19*5 

+20*2 

+20.9 

+21#2 

+21. T 

+22,0 

+22,2 

+22.5 

+22, T 

+22.6 

424.13 (TS) 

--0.7 

+0.6 

+0.9 

+1.2 

+1.3 

+IJ 

+1.2 

+1,2 

Initial Standard Solution 

011M H2 50 4 

Final 1+001 (8) 1 424 *2 (84) 1 +1.2 (30) 



lixiluds Ngm 16 3/8/66 Initial Standard Solution 
Acetate I, Om Na+ PwH 4. T5 

Solution Standard ý Test 69 Standard Test 352- Standard 

168Tm 14004 Elorox Acetate Acetate Acetate 
H 4.16 P I*Oo Na+ 1*Om Not 0. Im F' I, Om Na" 

W (8 min. ) pH9.16 w PwH 4*75 Approxi pH4,75 * 
w pH4, B 

v (B min. ) 
Olin H2SG4 

1-13N MgS04 
PwH 4.16 

Time (mine) 

0 -0,3 +1*5 -1*7 -1,5 -1*2 

1 -0*2 +1.5 -0*2 -1,0 coo 

2 . 011 +1.5 -all -1.2 O'D 

5 . 011 +1.5 0.0 -lo5 +001 

10 +0.1 +001 -1.6 . 061 

15 +0*2 060 

Final +0.2 (17) +1,5 (7) +0*1 (10) -1.6 (13) 0.0 (16) 

On account of the instability of the potential of the hydrogen electrode 
for this solution these are observed rather then true values. They have 
been included to indicate the timwveriation of the glass electrode 
potgntial# (See Chapter 9). 



-Elect=dio 
Nw, 16 3/s/66 (Cant. ) 

Solution Test'70 

Borax 
I'am Not 
pwH9.16 

StwWard 

Acetate 
I*Dm Na+ 
pH4. ?5 
(IM min. ) 

0.1m H 2504 

Timi'tmin. ) 

0 +3,0 -1*3 

1 +1.9 -0*2 

2 +1,68 060 

5 +1,8 +0.2 

10 +0.2 

is +0.2 

rinal. +1.8 (7) +0.3 (18) 



[lectrade No. 15 

Solution Standard 

G. lmcl7/E 
pwH 10.29 

Time (min. ) 

0 +0*2 

1 -0.3 

2 -0*3 

5 -0,2 

10 

final -0*2 (7) 

918166o 

Test 58 Standard 

O. lMC17/T O. ImC17/E 
I. Om NaCl pwH 10,29 
pwH9.14 

-0.3 

-0.1 

-0.2 

+0.1 

1 +1-8 (T) 1 +0.1 (11) 

Initial Standard Solution 

0,, 1YA H2 so 4 



Elesigade Ngs 16 1219166 -ý Initial Standard Solution 
alim H 

2513 

- ar 

Solution Standard 

095MC17A 
pji 8#15 

Test 51 

Dam LLOH 
0*9m LiCl 
pwH 12.81 

Standard 

G,! 1mC17/E 
pwH 9*93 
(11 minj 
0.5mcrA 
pwH 8015 

Standard 

Le5m Mg5D 4 
pwH8.43 

Standard 

Oilm H2 SO 4j 

Time (min#) 

0 -0-7 WA -1.2 -0*5 -. 0.1 

1 -0.2 +48#4 +0.2 --0*3 DID 

2 . 011 +49*1 +0.6 -0*2 +Oil 

5 010 +50.4 +1.4 -0.2 +0*2 

10 +5100 +1,5 +0.2 

Is +52*6 +1.4 

20 +1.2 

25 

30 

35 

40 +5500 

45 +53A 

-G. L Iso) 

+ST*3 (90) 

+57.5 (95) 

+58.5 (120) 

rinal 0.0 (a) +58&7 (126) +1.2 (21) -13.1 -f IM9 I &n-Ir (III 



Einct=djL Ng, jl 1219166 (Cont, ) 

Solution '15tandard 

0, g. MC17/t 
pwH 13.15 

Time (min. ) 

Z. 6 

-0.3 

2 

20 

25 

final -Ool (28) 



Electrode No . 11 Radiometer 0, 

2/8/65 Mounted and placed in doicnised water, 

ET 

Is/e/65 Lithium Solution 1000 pwH 10.59 0,623 

1111165 Sodium Solution loom pwH 13.00 0,626 

18111165 HC1 loom 0.624 
Sodium Solution loom pwH 13#00 

IT/12/65 HOr 11 m 0.625 

2111166 Tetraethylammonium hydroxide pwH 13.14 0,626 

515166 Sodium Solution loom pwH 10.55 0.62T 
Lithium Solution loom pwH 12.81 

2TIS166 Lithium Solution loom pwH 11,61 0*628 

918166 Sodium Solution loom PWH 9.14 0.628 

1419166 MQSO' I asm p H 6.43 0,628 
Fluo-ride Solution O: lm w approx pH4.8 
Sodium Solution loom pH 

;" 10 
Lithium Solution loom pwH 12.81 

Resistance 140 Megohms. 



Electrodw-No. Ll 

Solution 

Time (min. ) 

2 

5 

10 

15 

Standard 

D. lmCI7/E 
pN 10.52 
(T min. ) 

Olin "2504 

-0.4 

-0.3 

-0.2 

-0.2 

-0.1 

-0.1 

1018165 (1) 

Test 3T3 

o. lmcl7/e 
O'5M L"2SO4 
pwN 10,59 

Standard 

G. Im H 2SO4 

+0.5 

+0.4 

+0.4 

+005 

-0.5 

-Oo2 

-all 

0.0 

010 

rinal 1 -061 (15) 1 +065 (a) 113.0 

Initial Standard Solution 

O. 1m H 2SO4 

Test 3T4 

0.1mci-/E 
0.5m Li 2504 
pwH 10.59 

Standard 

"-U H2504 

+0.4 

+0.4 

+0A 

+0.4 

-0.3 

-011 

-0,1 

0110 

+0.4 (6) 10.0 (7) 



Electrode No', 18/8/65 (2) Initial Standard Solution 

O, ImCI7/El pwH 10#52 

Solution Standard 

G*lm H 2SO 4 

Standard 

D. lmCI7/E 
D. SM L2604 

pwH9.5 

Standard 

C). Im H2 so 4 

Test 375 

ID*lmCI7/E 
0. Sm L2SO4 

PWH 10.59 

Standard 

O*1m "2SO4 

Time (min. ) 

0 0.0 -1.8 -0.4 010 -0.3 

1 +0.2 . 00.1 -0.2 +0.5 -0.2 

2 +0.2 +0.1 -43.2 +0.6 . 0.1 

5 +0.2 +0.2 +o. 6 010 

Final +0.3 (0) +0*2 (9) -0.1 (a) +0.6 (8) OX (7) 



Electrgde-No. 11 1111.165 Initial Stendard Solution 

O, lm HM 

bolutlan zzanaara 

G, lM H SO 
(8 min 

!)4 

O. lmCl7/E 
pH 10.38 

zzanuara 

(). lMC17/E 
I. Om NaCl 
plH 10,04 

zjzandard 

DAMC17/c 
pH 10.38 

lost I 

0.9M Nacl 
G. Im NvDH 
pwH 13.00 

btanciard 

O. ImCr/IE 
pwN 10.38 

Time (min. I 

0 -0*2 +0.1 -1.2 +8.8 -1,6 

1 +001 +0.2 -0*3 +7,3 . 016 

2 +011 +0*2 -0.62 +6,6 -0*3 

5 +002 +0.2 -Oe2 +6,, l --O, l 

10 +0.2 +5.6 060 

is +0,2 +5.4 010 

rLnel +0.2 (16) +0*2 (6) -0,2 (7) +5.4 (15) 
_ 

0#0 (45) 



[lect=da No. 17 1111165 (Cant. ) 

Solution Test 2 

0.9m N&C1 
0. In NeOH 
pwH 13.00 

Standard 

O. lmCl7/E 
pwN 10.38 
(12 min. ) 

0.1m HC 

Tim (min. ) 

0 +8.9 -1,8 

1 +7,3 ý0118 

2 +6.9 -0.5 

5 +6.0 -43.1 

10 +5*4 060 

is +5*2 +0.1 

20 +5.0 +0.1 

25 +4,, B 

30 +4*7 

final +4. T (32) +0*1 (24) 



Electmde 
-No -AT 

10111165 (1) Initial Standard Solution 

0.1m H 2S'34 

Solution Standard Standard Test 6 Standard 

0.1MC171C 0.1MC17/E G. Plm NaGH 13. ImCl7/E 
pwH9.94 LOM Nacl. 0099M Nacl. Lom Nacl 

pwH 10.52 pWH 11.9T pwH 10,52 

Time (min -) 

0 

1. 

2 

5 

Final 

-0.3 -001 

-0.1 0.0 

010 O. p 

0.0 0.0 

0.0 (T) 0.0 (7) 

41.9 

. 0.4 

+lA (6) 1 -003 (6) 



Electrode No. 17 181WO (2) Initial Standard Solution 

D. lm H2 so 4 

Solution Standard 

D. ImCl7/E 
1,0m NaCl 
pwH 10#52 

Test 7 

Glm NaDH 
0.9m Nacl 
pwH 13,00 

Standard 

13.1MC17/E 
1, Gm NaC1 
p WH 

10,52 

Test 8 

O. Olm NaDH 
0.99m NaCI 
PWH 11.9T 

Time (mine) 

a -0*4 +7.0 -2.7 +LT 

1 010 +6.3 -1.2 +1.5 

2 +011 +5.7 -0.7 +1.4 

5 +011 +5,0 -0.4 +1.3 

10 +4,4 -0,3 

is +4.1 

20 +3.9 

Final +0.1 (8) +3&B (23) -0&3 (12) +1*3 (8) 



Electrode No. IT 515166 InLtUL Standard Solution 

01.1im H 2504 

Solution Standard 

Gol*CI7/E 
pwN 10,01 

Test TI 

G*lmCl7/E 
I*Dm NaCl 
pwH 1.55 

Standard 

0,1MC17/E 
PWH 10,01 

Standard 

O. ImCI7/E 
O, lm NaCl 
pwH 10*31 

Test 31 

O. Im LLOH 
0.9m LiCl 
pwH 12*81 

Time (min. ) 

0 +1,0 +1,3 +0.1 DID +18*3 

1 -0.1 +0.6 -011 -0.3 +ITG 

2 -0.1 +0.5 0.0 -0.2 +16.8 

5 . 011 +0,, 5 0110 -0*2 +16.6 

10 +16.6 

is +16.8 

final -0.1 (a) +0.5 (a) 0.0 (8) -0,2 (7) +1618 (16) 



Electnde-No. 
-lT 

Solution Standard 

a. imcl7/E 
pH 10.01 
(Y3 min. ) 

D, lm H 2SO4 

Time (mine) 

2 

5 

10 

15 

20 

-1.2 

-0*3 

010 

+0.2 

+0,. 2 

+0.2 

+0.2 

515166 (CantO 

rinai 1 +U. 3 (21) 



2715166 Initial Standard Solution 
0.1m H2 S13 4 

Solution Standard 

1. Dw H 50 
9 min! )4 

0.1m H2 so 4 

Standard 

DlMC17/E 
pwH9.45 

Test 35 

0.01m LLOH 
0.99m Lici 
pwH 11,81 

Standard 

a IM H so 4 

061MCI A 
pwH9.45 

Test 36 

GIDIM LiGH 
5.99M Lici 
pwH 11.81 

Time (min. ) 

a ý0.9 -015 +5*4 +6.2 

1 010 -0.1 +5*4 -GA +5.6 

2 010 010 +5*3 -0,2 +5.5 

5 0.0 +0.1 +5.2 . 011 +5.4 

+5,4 (0) 

10 . 011 -011 

15 -0.1 DID 

20 . 011 

+SA (50) 

rinal DID (23) +0.2 (9) +5.2 (9) 000 (19) +5. S W) 



[lecimdlt -No. -17,2TIS166 
(Cont. ) 

SolutLon I Standard 

o. imci7/E 
pwH 9*45 

Time (min. ) 

-107 

-0.6 

-0.3 

-0,1 

final 1 +0.1 (10) 



Eleg1j2do Ng&'17' 1419166 (1) Initial Standard* Solutiom 

0,, bo H2504- 

Solution Standard 

O. SmCiý/T 
pwH 8#15 

Test 26 

O. Im NaCH 
0*9m NaCl 
pwN 13,00 

Standard 

O. 5mC17/T 
PWH 8 615 (12 min. ) 
011MI H2S04 

Test 2T 

O. Im NaMi 
009M Nacl 
pwH 13,00 

Standard 

0, In H 2504 

Time (minJ 

0 -0,2 +905 -0*8 +9. T -1*4 

1 010 +T. 4 -O. T +TOD . 0.7 

2 +0*1 +6.9 -0*4 +6.4 -0*3 
5 +001 +6.2 -1302 +5, T 0110 

10 +5.7 0.0 +5*2 +0.2 

Is +5v4 010 +500 +0.3 

20 +5.2 

25 +501 

30 +5,0 

35 +44 

40 +4&T 

+4,6 (74) 

rinal +0,1 (8) +499 (36) 0*0 (20) +4.5 (80) +0*3 (19) 



ElactVdg Ngs, 11 141MG (1) (Cont. ) 

Solution Test 28 Standard 

Cam UOH O. Im H2504 
019M Lici 
pwH 12.81 

Time (min. ) 

0 +20#5 -6.4 

1 +18, ý -1.3 

2 Wel -. 0.3 

5 +15#T +0.5 

10 +14.9 +0,9 

15 +14.6 +100 

20 +14.4 

+14A (50) 

+15.3 (120) 

final +15*4 (12T) +1-0 UT) 



-rlectrode-NoL-Ill 
1419166 (2) 

. Initial Standard Solution 
allm H2 so 4 

* 
Solution Standard 

0.5mcf"/T 
PwH BLOIS 

Standard 

1-95M MgS04 
PwH 8#43 

Test 351 

Acatats 
01610 F"' 

Approx. 
PW H 4.8 

Standard 

C). 5MC17/T 
pwH '. " 
(13 Mine) 

118514 MOO 4 
PH0.43 

Standard 

o. im H2 so 4 
UT min. ) 

0.5mcl7/T 
PWH 8,13 

Time (mine) 

. 018 -GOT +001 -0,4 

-UP2 -0,3 . 4*0 -14,0 -1.1 

2 0,0 -0.2 --8.6 --13,0 -1.6 

5 010 010 -20*1 -11.6 -2*3 

10 -23#9 -10,6 -292 

is 0.0 9,19 

213 9.3 

25 -103 

30 -1,1 

-7*7 (60) 

r4nal D-n f1s) 0.0 (7) -27,2 (13) -7.6 (64) La. a (u) 

On account of the instability of the potential of the hydrogen electrode 
for this adjution these are observed rather than true values. They have 
been included to illustrate the time-varistion of the glass electrode 
potential, (Sao Chapter 9). 



Electrode No, 
-18 

E. I. L. GHS 33, 

1618165 Mounted and placed in dsionised water 

ET 

18111165 Hcl 1.0m 06331 
and Sodium Solution I. Oin pH 13.00 

25/11/65 

Resistance 550 Magohms. 



Clact=ds No. 12 '25/31/65 Initial Standard Solution 

Coln H2 so 4 

Solution Standard 

O. ImCI7*/E 
pwH 113,11 

Standard 

O. IMC17/c 
I. Om NOCI 
pwH 10.52 

Standard 

0 JmCI7/E 
pH 10.11. 
(YO min. ) 

O"m H 2SO 4 

Standard 

U. ImCI7/E 
l. OM N&CI 
pwH IOM 

Test 22 

O. OU Nam 
0,99m Nacl 
pWH 11.97 

Time (min. ) 

0 -063 +0*5 . 0.8 --0.7 +2.0 

1 -0.2 +0.4 -0*3 +0.3 +1.6 

2 -0.2 +0.3 -0*2 +0.3 +1,4 

5 -0.2 +0.2 ý-G. 2 +0.2 +1,1 

10 4.2 +100 

15 +001 

rinal -Oe2 (9) +062 (7) +0,1 (19) +0*2 (9) +0.9 (13) 



_Ejectl2da 
No, 18 25/11/65 (cont. ) 

Solution Standard 

G. ImCl7/E 
I*Gm NaC1 
pwH 10.52 

Test 23 

O. Im N&OH 
0,9m NsCl 
pwH 13000 

Standard 

D. lmCl7/E 
LOm NsCl 
PWH 10.52 

Standard 

D. lmCl7/E 
PWH 10.11 

Standard 

O"Im M2504 

Time (minJ 

I 

a -2.1 +5'1 +3,5 -1,2 -0.8 

1 . 0.6 +4*9 -1*3 -015 060 

2 -0,4 +4.5 . 0.8 -OA +O'l 

5 -0*2 +3,9 -43.4 -0.2 +041 

10 . 0.1 +3.6 -0*2 . 0.1 

is +3A 0.0 

+3.0 (40) 

final -0*1 (10) 
. 

+2*9 (45) 0.0 (15) -0*1 (13) +0.1 (0) 



Eleclrade Ng, 16 

Solution Standard 

065M HCI 

Time (min. ) 

0 

1. 

2 

3 

10 

15 

-0.7 

-0.2 

-0.2 

-0*2 

25/U/65 (Cont. ) 

Standard 

G. lmCI7/E 
pwH 10.11 
(8 min. ) 

O. Sm HU 

-049 

-0.2 

-0*2 

-0.2 

-0.2 

-0*2 

final 1 -0.2 (7) 1 -0.2 (17) 



Electrada No. 
- 
ly_. eeckman E2. 

6110165 Mounted and placed in daianised water. 

ET 

12111165 HCI 0.5m 0.663 
Sodium Solution Mh PH 13. M 

22/11/65 sodium Solution I. Om pwH 11-9T 0.661 

Resistance 400 Magohms. 



, 
Electz2da No. 12 12/11/65 

Solution Test T4 Standard 

O. Im N&OH O,. lmcl7/Lr 
0.9m NaCl pw" 9,94 
pH 13.00 

Tim (min. ) 

+4,5 -0.4 

2 +4,0 -UP2 

5 +3.3 0.0 

10 +3,0 

15 +2.8 

final +2.7 (10) +0.1 (9) 

Initial Standard Solution 

G. lmCl7/E pH9.94 w 



Elect=de No. - 19 

Solution Standard 

o. lmcl7/c 
pwH 10. U 

Time (min. ) 

0 

1 

2 

5 

lo 

15 

20 

25 

30 

-0,, 4 

-0,1 

0,0 

+0.1 

22/11/65 

Standard 

ilom Neci 
PwH 10M 

+Ls 

+0,2 

0.0 

0.0 

rinal 1 +0.1 (7) 1 a-C) (a) 

Test 20 

O. Olm NaOH 
0.99m NaCl 
pwH3.1097 

+2.1 

+1.7 

+1.6 

Initial Standard Solution 

0"10 H2SG4 

Standard 

o. laci7/E 
pwH 10. U 

Excepts- 
olim N2 so 4 
(12-23 min) 

Test 21 

O. Olm N&OH 
0.99M Nacl 
pWH U. 97 

. 015 

-0*3 

. 0.1 

+0.1 

+0.3 

010 

+0*2 

+0.4 

+0.5 

+1.6 (11) 1 +0*5 (33) 

+3.5 

+2,1 

+1,8 

+1.6 

+1.6 (0) 

+1.9 

1 +2*0(36) 



Eleclro-dm-Ng. - 12.22/31/65 (Cant. ) 

Solution 1 Standard 

o. lmcl7/c 
pw" 10.11 

Time (min. ) 

0 +0,3 

1 +0.4 

2 +0.4 

5 +0.6 

Final +0.7 (8) 



Electrode No. 
-21. 

Jens H. 

8110165 Mounted and placed Ln dsionised water 

ET 

12111165 Hcl 0.5m 0.360 
Sodium Solution loom pwH 10.04 

17/12/65 Her lim 0*363 
Lithium Solution loom pWH 10-74 

411166 HCl loom 0465 
Sodium Solution loom PWH 9o84 

2214166 Sodium Solution loom pwH 10.55 0.386 

918166 riuaride Solution D. IM approxo pwH4.8 0.38T 
Sodium Solution MIM pH 9*16 

Resistance 70 Magohms. 



Elgctrods No. 21 12/11/65 Initial Standard Solution 

O. lmCI7/E pH9.94 

Solution Standard 

O. 1m H so 4 
(T min! ) 

G. lmCI7/E 
pwH9.94 

Test 164 

G. lmCl7/E 
1, Om NsC1 
pwH 10*04 

5tandard 

O. 1mcl7/E 
pH9,94 
(Ow min. ) 

ID*lm H 2SO4 

Test 165 

G. ImCI7/E 
1, Om NaCl 
PwH 10,04 

Standard 

13.1m H2SO4 

Tim (min. ) 

0 . 0111 +3.8 -O. T +4.2 -0.3 

1 CIO +3,8 -0.1 +4.1 010 

2 010 +3.9 010 +4.1 +0.1 

5 +0,1 +4,0 +0.1 +4.2 +0,1 

10 +0.1 +4ol 0.0 

is +0.2 0.0 

final +0.2 (16) 
1 1 

+4.1 (10) 
_ 

0.0 (16) +4*3 (7) +0-1 (7) 



Electrode No. 21 1211V65 (Cant. ) 

Solution Test 166 

0,5m HU 

Stwid ard 

0 Im H 50 4 
min! ) 

pwH9.94 

Test 16T 

D. IMC17/E 
I. Om NaCl 
pwH 10.04 

Standard 

GIm H 2504 

Time (min. ) 

-1A -008 +5.6 -2*3 

-0.9 -0.1 +4,9 -0.7 

2 -0.9 -all +4. T -0.4 

5 -0.9 . 0.1 +4.6 -0*2 

10 010 +4.6 . 0.1 

is 010 

rinal -0.9 (8) 0.0 (IT) +4.6 (10) . 0.1 (11) 



_Elgctz, 
ods Ng. al 1T/12/65 InitW Standard Solution 

D, lm H 2SO4 

Soluticm Standard 

O. Im HBr 

Test 176 

o. imci7/E 
O'Sm Li 50 
pwH jOjj 4 

Standard 

O. Im H8r 

Test ITT 

Ila HBv 

Standard 

0.1m HOr 
(a mLn. ) 

O, lm H2 SO 4 

Ume fidn*) 

010 +2. T . 43,8 -28*5 +L7 

O'D +2,5 -0.2 -40.0 -1.1 

2 CIO +205 . 011 -49.6 -111 

5 +0.1 +2.5 0.0 -66.5 -1.0 

10 -79.5 -0,0 

is -BTo3 -O. T 

rinal +0.1 (T) +2*5 (8) CA (9) -91.1 (19) -D. T (16) 



Elactrode No. 21 IT/12/65 (Cont. ) 

Solution Test ITB 

c. lmci7/E 
0.5m LL f rn 4 
p. H 10,4 

Time (min. ) 

+T*2 

+5,5 

2 +5,1 

5 +4*5 

10 +4,1 

final +4*0 (14) 

�. 
*_ 



Electrodet No. 21* 411166. InitLel Stwidard SolutLan 

olim H2 so 4 

Solution Standard 

C3030C17A 
pwH 9*83 

Test 19 3 

G-ImCl7/E 
1.0m N&CI 
pwH9.84 

Standard 

13. lmCl7/E 
pwH9.63 
(10 min. ) 

0*11' H 2SO 4 

Test-194 

O. IMC17/E 
I. Om NaCl 
pwH 9.64 

Standard 

(). lm H2504 

1 

Time (min. ) 

I 

0 -0.1 +4*5 0110 +3.9 -0.2 

1 010 +3,5 -0*2 +3.6 -011 

2 010 +3*5 -0.1 +3.6 010 

5 010 +3.6 010 +3.6 010 

10 +3.6 0.0 +3.6 

15 0110 

Final 0.0 (9) +3.6 (10) o-D (18) +3.6 (10) 0.0 (8) 



Elec: tx, ods Ng. 21 411166 (ContJ 

-1046%nXon 16516 4671 

Ilom Hcl 

01541"Oewu 

olim H2 so 4 

I us's 470 

oamcu: o/c 
I, Om NaCl 
pH9.84 

ogavicara 

011M H2 so 4 

loom LVI 

110M Hcl 

Time (minJ 

a . 4,2 +G. S +8.5 -3.3 -4.8 

1 -3.7 . 011 +5,9 -1.4 . 4.0 

2 -3.6 -all +5,3 -0.8 -3.8 

5 -3.6 -001 +4*8 -0.1 -3.9 

10 +4.5 +0.2 . 4.10 

is +4.4 +0.3 -4.1 

20 +4.3 

+4*4 (40) 

Final -3*6 M -0.1 (8) +4.4 (49) +0.3 (16) -4*1 (15) 



Electmis N-Imal 21. 
ý 

411166. (Cont. ) 

baiuzzon Qranuara 

Colm Y04 

les's . 1-vu 

G. Imci"YE 
I. Om NaCl 
pwH 9, B4 

4%anciarci 

0.4 Im H2 so 4 

lost IVY 

1, Om HC1 

btandard 

0, lm H2 so 4 

Time (min 

a +0.1 +10.5 -6.2 -S'l +04 

1 -! 0#2 + 8#3 -3,4 -4*1 -0*2 

2 4*3 + TA -2*3 -4.0 Oq2 

5 4*-2 + 0.3 41P -3.9 -012 

10 + 5.6 -0*3 

15 + 5,3 -O'l 

20 + Sol 0.0 

25 + 5. P 

final -0,2 (9) +4s9 (27) +0,1 (23) -4o2 (35) -0*2 (9) 



Elect=ds 
-Nab 

21.411166. (Cont. ) 

Solution Test 2M Standard 

OsIMC17/E 04,1M H 2504 1, Om NaCI 
pwH9,84 

Time (mint) 

a +15.0 -1165 

1 +V.. 3 - 7#9 

2 +Mb9 - 5.7 

5 + 9.0 - 269 

10 + 7*8 - 1,2 

15 + T. 1 . 0.6 

20 + 6.8 - 063 

25 + 6.5 . 0.1 

30 + 6.3 +0.1 

35 + 6*2 

40 + 6.0 

45 + 569 

50 + 5*8 

final + 5.8 (50) +0*1 (31) 



Electrode Ngg 21,2214166 Initial Standard Solution 
allm H 2SO 4 

--% .. - 0-ý 
-I-. -. - 

im. Mr. i6wil QTWlu45&, u 

D'imc17/T 
pwH8.68 

m IBM-ro de" 

olimcl 
Lom Nacl 
pwH9, e 04 

wconaare 

pwH8.68 

i es% ZJZ 

Lom Nacl 
pH 10.55 

Time (min. ) 

Den 

2 +U. 1 

5 +Gel 

in +9.7 

Final +U. i (0) +LO (7) 0.0 (8) +9.9 (20) 



Elegirods Now. 21ý 918166 Initial Standard Solution 
a* 10 Y04 

5clutLon 5tandard 

O. ImCr/E 
pwH 10.29 

Test 221 

D*lMC17/T 
I. Om NaCl 
pWH 9*14 

Standard 

olmcl7/E 
pwH 10.29 

Test 222 

Ebrax 
I. Om Not 
pwH9.16 

Standard 

O. ImCl7/E 
pwH 10#29 

Time (min. ) 

a +1.0 +107 +0.4 +1,6 060 

1 +0.1 +1,3 010 +1.4 0.0 

2 +0.1 +193 010 +1*4 +0.1 

5 +0.1 +1.4 +0.1 +1,4 +011 

10 

is 

20 

25 

30 -Oo2 

35 -0*2 

40 -0#2 

ir4. -'l -n I Pri ýl A Pyl n it I&%% qa --a --I, --- 19f --w" 110 -v--adb %wo -ribe-9 %wo lu64 %4U# 



. 
Electrodg No. ?. 1 918166 (Cant. ) 

0 
Solution Standard 

Olin H 
2S04 

Test 223 

Acetate 
allm F- 
App=x4 
pwH 4J 

Standard 

G. lM H2 So 4' 
to min. ), ' 

C). ImCI7/E 
pwH 10.29 

Test 224: 

Borax- 
IJ)m Not 
pH9.16 

Standard' 

D. UC17/E 
p H'10#29 

W: 

Time (min. ) 

. 011 -2.3 -018 +3.8 -2J, 

-GA -2*3 -0.3 +3.8 -2,0 

2 . 011 -2.3 -0 a ýlj 

5 . 06.1 -2*4 -0.2 +2J -019 

10 -2.8 +0.1 +2.3 -0.4 

is -LO +0.2 +2. D mD&2 

20 -3.0 +1.9 . 011 

25 -3.0 

Final . 0.1 (7) -3*0 (25) +0.2 (16) +1.9 (23) -0*1 (201 

On account of the instability of the potential of the hydrogen electrode 
for this solutions, these are observed rather than. true valuss. They have 
boon included to illustrate the time variation of the glass electrode 
potential. - 

(See Chapter 94 



Elect=de No 221. Jena. HA. 

20/11/65 Mounted and placed in deianised water. 

ET 

25/11/65 HC1 0.488 
Sodium Solution loom PwH 13.00 

2111166 Tatreathylammonium hydroxide pwH 13.14 0.485 

1115166 Lithium Solution loom pwH 12,81 0.488 

318166 Fluoride Solution O. Im approx: pwH 4.8 0*489 
Sodium Solution lXm pH 9 16 

1018166 Sodium Solution loom PwH 9.16 10.48T 

1219166 MgSO A 
1 65M : pWH 0*43 0.489 

SodiUm Solution Om I pH 13,00 

Resistance 
ý5130 

Mebohms, 



Irlactrads Ea. 22 23/11/65 IrdLtial Standard Solution 
Olin H2 so 4 

Solution Standard 

DISM Hc1 

Standard 

CjA H so 
IT 2 

min. ) 

O. ImcI7/E 
pw" 10.11 

Test IT 

O. JmCj7/E 
I. 0m N*C1 
pwH 10.52 

Standard 

O. IMC17/c 
pwH 10. U 

Test 18 

O. Olm N&OH 
0099M Necl 
PWH 11.97 

The (*in. ) 

0 -1.7 -0.7 +047 -0.7 +4.6 

1 . 011 . 0.1 +0.9 -0.2 +3,8 

2 0.0 010 +0.8 -0*2 +3*4 

5 DID 010 +0.7 . 011 +2.9 

10 CIO CIO +0.6 +2#7 

010 +24 

rinal 0.0 (10) 0.0 (15) *0.5 (13) -0.1 (8) *2.5 (18) 



Electj2de Ng. 22 

Solution , Standard 

G. 3mcl7/Lr 
PWH lo. U 

Time (mina) 

-2@4 

2 -0*4 

5 -Do2 

10 -0.1 

15 

20 

final -Ool (12) 

25/11/65 (CantJ 

Test 19 

C, lm NaDH 
0.9m N&CI 
pwH 13,00 

+12.1 

+9,8 

+847 

+7,4 

+6, T 

+6o3 

+6,1 

+5,4 (40) 

Standard 

O. lMC17/Lr 
pwH 10. U 
(15 min. ) 

0.5m HCI 

-4,1 

-1,6 
-14.0 

-0.4 

-0.2 

010 

a, () 

+5.4 (50) 1 0.0 (22) 



Electrode-No. 22 1115166 Initial Standard Solution 
a. im H2 so 4 

Solution Standard 

o. lmCl7/E 
pH 9AS 

Test 34 

O. lmC! -/E 
1.0m LiCl 
pH 10.20 

Standard 

O. JMC17/E 
pwH9.45 

Test 32 

O. Olm LiCH 
0.99m Lici 
pwH 11.81 

Standard 

O. lmCl-/E 
pwH9.45 

Time (minJ 

0 0.0 +1.5 -015 +8.9 -4.6 

1 +0111 +0.3 -0.2 +7.4 -1.0 

2 +0.1 +0*2 -0.1 +7.0 -O's 

5 +0.1 +0.1 -0.1 +6.5 -0.1 

10 +0.0 +6.3 0.0 

is +6.3 

+6*2 (37) 

-A nn tin% nI fV1 -9 ý) fAli nn flAi 
f iLneu Iruad6 %Up -d- lýF 



Elelt=do No. 22 1115166 (Canto) 

SolutLon Test 33 Standard Standard 

O*lm LLDH o. lmcl7/E D. lmCI7/E 
GJm LLCI p H 9,45 pH9,45 
pwH 12.81 W (13 mLn. ) (ý min. ) 

001M H2 so 4 O, lm H2 so 4 

Time (minJ 

2 

5 

10 

15 

20 

+27.6 

+23,8 

+22,66 

+21,4 

+20's 

+20.5 

+20*5 

-4*4 

-1*4 

-0.7 

-t)o2 

+0.1 

010 

+0.1 

+1.6 

+0*2 

+0,2 

+0.2 

+0.2 

+0.1 

final 1 +20.5 (21)1 +Ool (22) 1 +0*1 (16) 



Electrode No. 22 318166 Initial Standard Solution 
0*3A H 

2SO4 

0 
Solution Standard 

Acetate 
I. DM NO 
pw li 4,75 

Standard 

Ebrax 
1.00 Na+ 
pwH9.16 

Standard 

Acetate 
IoOm Not 
PWH 4*75 

Test 349 

Acetate 
Ollm flý 
Approx, 
pwH 4*8 

Standard 

Acetate 
IDm NO 
PWH 4,75 

Time (min. ) 

I 

0 -3*3 -100 -3*4 -0.9 -15*7 

1 -0.2 +041 -0,4 +0*4 -l3o4 

2 010 +0.1 -0.2 . 018 -12.6 

5 010 +0.1 -001 -5.5 (6) -nos 

10 -16.8 . 10.5 

15 -25,0 - 909 

20 -23.3 - 9.5 

25 -23,, T - 9*2 

30 -25011 - 6*9 

rinal 010 (8) +0.1 (a) -0.1 (6) -25*0 (30) -8.8 (31) 

0 On account of the instability of the potential of the hydrogen electrode 
for this solution these are observed rather then true values. They have 
been included to illustrate the time variation of the glass electrode 
potential* (See Chapter 9), 



ElggtXgdlt No. 22 318166 (Cant. ) 

Solution Standard Standard Standard 

Borax Acetate 0111m, " SO 
1,, NN a+ 1,0M Na+ 2 4 

p H 9616 p H 4.75 
w W 

Time (min*) 

2 

5 

10 

Is 

20 

25 

30 

35 

40 

45 

+100 

+2.5 

+3*2 

+4&3 

+5,1 

+6. () 

+6*2 

+693 

-2&8 

-4.0 

-5.0 

-6,4 

-6.9 

-6.7 

. 0.6 

-0*2 

-0*3 

-0.4 

-0*3 

rinal 1 +6*4 (48) 1 -6.7 (15) 1 -0*3 (10) 1 



Electrode No. 22 

Solution 

TUw WnJ 

2 

5 

10 

is 

20 

25 

30 

35 

40 

Standard 

D. SMC17/r 
PwH0,15 

Except$ 
D. 5mCl7/lE 
PwH9.93 
(10-IT mLn) 

-0.2 

0.0 

DID 

+0.1 

010 

-001 

010 

010 

0.0 

1219166 

Test 24 

G. Im NaN 
O'. 9m NOCI 
p" 13.00 

+9.7 

+T. T 

+6.9 

+5.9 

+503 

+5.0 

+4,5 

+4.3 

+4*3 

Standard 

o. 5mcl7/T 
pwH8.15 
(13 mLn, )' 

O*lm H 2SO4 

-2.6 

-0.9 

+0.2 

+0.2 

Initial'Standard SoUition 

Olin "2SO4 

Test-25 Standard' 

G. Im NaOH O*U H iSo 4- 0.9m NaCl 
pwN 13,00 

+10.0 

+T92 

+6.3 

+5.2 

+4,7 

+4.4 

+4*3 

+42. 

+4.0 (90), 1 

rinal 1 090 (43) 1 +4*3 (42) 1 +0*2 (22) 1 +4.0 (IM) 1 

-4*2 

-0.9 

-0*3 

+0.2 

+0.5 

+0,6 (14) 



Elgctrods No. 21 Corning. 

1615166 Mounted and placed in dsionised water 

ET 

2? 15166 Lithium Solution I. Om pwH 11,81 0.668 

1219166 MgSO a 1665M pH w 
Oo43 0#673 

to um Solution Lit I-Om p H 12.61 
Sodium Solution 1.0m pH w 

13.00 Do6TT 

1519166 MgSO 4 1 85M : pwH Oo43 0.671 
Sodium Solution 11m 1 pwH l3oGO 

Resistance 250 Magohms. 



Electrode Not 27,27/5/66 Initial Standard Solution 

O. lm H2 so 4 

bolutlan btandard 

1. Om H2 Sri 
4 

btandard 

C, lm H2 so 
4 

btandard 

OolmCI7/E 
pw ti 9.45 

lost 41 

O. Olm UDH 
0,99m LLOH 
PW H U. 81 

btendard 

G. lmCI7/E 
pw"9.45 

Time (min. ) 

-0118 -o. 6 +0.5 +12.1 -2.0 

-0.1 -0.1 +0.1 +U. 5 +1.0 

2 DID CIO +3.1 +11.2 +1A 

5 CIO 010 +0.1 +1102 +1.7 

10 CIO +U. 4 +1.7 

15 

20 

25 

30 +13,0 

35 +13,3 

Nnni n-n hAl n-n (iol Ln-i t7l (-%'; I 
Ll -7 

fill 
.- 1- -9- V- . -I- vw. . --. . -.. V--, 



Eler, trode N2g 27 2TIS166 (Cont. ) 

Solution Standard 

olim H2 so 4 
Excepts- 
1, Om H2 so 4 
(9-10 min) 

Test 48 

0*01m LLOH 
0,99m LiCl 
pwH 11.81 

Standard 

O. IM H 2SO4 

Time (min.. ) 

D -1,0 +14.6 -119 

1 -0.2 +13*4 +0.4 

2 -062 +12*9 +090 

5 -Oo2 +12.0 +1.0 

10 +13.1 +00 

is -0.4 +13*5 

20 -015 +13*8 

25 -015 +14.2 

30 +14,5 

Final -0*5 (26) +14.7 (32) +0.0 (14) 



Electrode No. 2T 1219166 Initial Standard-Solution, 

Cam H2 SO 41 

baiution zzancerc 

G, SmCI7/r 
pwH B#15 
(9 min. ) 

0.5mCl7/E 
PWH 9.93 

Iasi; 4u 

O, lm LOW 
0.9111 Lici 
pwH 12,81 

-zzancaro 

0,5mCl: "/T 
pH8.15 
(Y min. ). 

o. 5mci7/E 
pwH 943 

AIL 

0.1m NaOH- 
0.9m Nacl 
pwH 13.90 

ozancerc 

0. 
' 
5mCl7/E 

pH9.193 w 

Time (min. ) 

G . 0.8 +30.7 +0.9 +4,7 -0.9 

1 -0*2 +28*6 +4.0 +4,0 +0,4 

2 . 011 +28.0 +4,7 +3,9 +0,6 

5 0.0 +27.7 +5,2 +3.6 +0, %6 
10 -ol A +280 +5.0 +3.6 +044 (8) 

is O'D +28*6 +5.1 +3,6 

20 +3,7 

25 +3,7 

30 +30*1 

35 +30.6 

+33.3 (65) -018 (60) 

Final 0.0 (17) +33.7 (70 +5.1 (17) +3.7 (28) -018 (66) 



1219166 (Canto) 

SolutLon 

Tbw (imine) 

0 

1 

2 

5 

10 

15 

20 

25 

, Tsst 42 

OJA NaGH 
0.90 Naci 
pwH 13, M 

+4#1 

+3*1 

+2@7 

+264 

+293 

+2,3 

Standard 

o. smci7/E 
pH 9*93 
0 

mLn. ) 

C). SmcrlT 
pwH 8#15 

-1,6 

-Ds2 

+001 

+0#2 

010 

010 

fitnal 1 +2*3 (26) 1 0*0 (16) 



Electrode No. 2T 1519166 Initial Standard Solution 
D. Ilm H2 so 4 

5clution to-tancerts 

O. SMC17/T 
pH8.15 

188Z 44 

O. lm NaOH 
0.9m NaCl 
pWH 13*00 

Z%anoara 

0.5mCI7/T 
pWH8.15 

MST 43 

D. lm NaDH 
0.9m NaCl 
pWH 13.00 

zZanclara 

C., 5mCI7/T 
pH8.15 
(Y. mine) 

1.85M mgso 4 
pH8.43 

Time (win. ) 

a -2.0 +5.9 -1.8 +3.7 -111 

1 -0,1 +3#3 +0*3 +3.0 +0.1 

2 +0,2 +2.9 +0.6 +2*7 +Oo3 

5 +0.2 +2.6 +O. T +2,5 +0.4 

10 +2.6 +0.7 +2.5 +0.3 

15 +0.3 

rinal +0.3 (6) +2.7 (13) +0.7 (11) +2.5 (10) +0,3 (15) 



Electrode No. 29 Jana HA. 

216166 

1718166 

15/9/66 

Mounted and placed in daicnived water. 

E7 

HCl DISM 0.467 
Potassium Solution LOM pH 10.05 

Sodium Solution 1.13M pwH 13.00 0.467 

Resistance 2TO Magohms. 



Electrode Nag 29 

Solution 

Time (minJ 

0 

1 

2 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

Standard 

o. 5mci7/T 
pwH8,15 

010 

+0.1 

+0.1 

+0.1 

1519166 

Test 46 

O, lm NaGH 
0.9m NeCl 
pwH 13.00 

+10.7 

+6.9 

+6.0 

+4*9 

+4.3 

+3., 9 

+3. T 

+3*5 

+3#4 

+3.3 

+2*9 

+2*13 

Standard 

0.5mcl -W A 
0H0,15 
(Y2 minJ 

ollm H 2504 

-2.2 

-1.2 

-0.9 

-0.6 

-0.5 

-064 

-0,4 

Initial Standard Solution 

011M H 2504 

Standard 

a. smcl7/T 
pH8,15 
(Y min. ) 

otim H2 so 4 

-. 011 

+0.1 

+0.1 

+061 

060 

+0.1 

rinal 1 +0.1 (6) 1 +2.0 (55) 1 -41.4 (20) 1 +0.1 (15) 



Elretrods No. 30. Corning. 

216166 

ITIEI166 

1219166 

Mounted and placed in deianised water. 

E7 

HCI 04m 0.677 
Potassium Solution I. Om PWH 9.13 

Sodium Solution I*Dn p WH 
13,00 GJTS 

Assistance 2TO Magohms. 



Eleglndg No. 30 

Solution 

Time (min.: 

0 

1 

2 

3 

10 

is 

20 

25 

30 

35 

40 

45 

Standard 

O. SMC17/T 
pH0.15 
(YO min. ) 

0.5MC17/lE 
pwH9.93 

-016 

-0.4 

-0.3 

-0.2 

-0.2 

-0*2 

12/9/66 

Test 43 

O, lm NaOH 
0.9m NaCl 
pH 13.00 

Standard 

o. smcl7/c 
pwH 9*93 

+T. 4 

+3#9 

+3.3 

+2*6 

+2*2 

+1.7 

+1.6 

-2.6 

-1.0 

-007 

-0.5 

Initial Standard Solution 

GJm H 2SO4 

Finel 1 -0.2 (16) 1 +1,6 (47) 1 -0@4 (8) 


