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Determination of cyanide ion in the mixture using ion-selective
electrode with the aid of conductivity measurment

Cuie Ito, Hiroxko SakamoTo and TETsu KasHiMA

(Received September 29, 1973)

Cyanide ion can be determined potentiometrically using cyanide ion-selective
electrode about pH 12 with calcium hydroxide buffer at the concentration 3 x 10! to
3 x 10-5M. The reference curve between concentration of cyanide ion and electromotive
force is corrected for by ionic strength of the solution. It is found that the ionic streng-
th is fairly proportional to conductivity of the solution. Determination of cyanide
ion is scarcely disturbed with Br—, Cl-, and Pb*+, but NH* and Zn*+ slightly interfers

the measurement,
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Fig. 1. Electromotive force of cyanide ion-selective electrode in solution of
CN- [pH 12, Ca(OH)2]

Table I Electromotive force, molar conductivity and ionic
strength of CN~- [Ca(OH): buffer]

e T e VR OOt | i st o
ton | A | B | c|al|B]|c A B c |a|lBl|c
10-1 ‘E§§?1§ — | — li2,300016,0000 — 11.0x1041.3x10-Y — |11.3 12.1] —
10~ —(22‘2931 ‘(gg?’é; “(gg?é? 2,000| 5,500( 8,000/1.1x10-22.5x10-2|6.4x 10~ 11.2| 12.0] 12.3
102 7333?’5? ‘(ég?é? 7(15838)1 920| 4,400 6,500/2.5x10-%1.6x 10-2/5.5x 102 11.1| 12.0| 12.2
10-¢ _212?6?_}é3?é§_?é§?6? 740| 4,200| 6,600/1.6x 10-%1.5x 10-25.4x 10~ 11.1| 12.0| 12.2
10- | —88.0 —76.0| —79.7  762| 3,900 7,000{1.5x 10-9 1.5x 10~2{5.4 x 102 11.1| 11.8] 12.2

A, 2x10*M; B, 102M; C, 1.8x10"2M: buffer solution
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+ X of Table III =5,
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Fig. 2. Electromotive force of cyanide ion-selective electrode in solution of
CN- (pH 12.7 NaOH)
Table. II Electromotive force, molar conductivity and
ionic strength of CN- [NaOH buffer)
CN- Electromotive . Molar .
Concentration force D1ff;r\<;nce pH Conductivity tIomc h
mV Pre strengt
101 —300.0 12.7 32,500 2.0x 101
47.0
102 —253.0 12.7 24,000 1.1x 101
60.0
103 —192.0 12.7 23,200 1.0x10?
60.0
10 —132.1 12.7 23,000 1.0x 10!
29.0
105 —103.2 12.6 22,800 1.0x 107!

ENEELRY, ANV VA TOREZBRET 2 EREHAL 107°~107M L Hd L1,
7 VA F VERBEBEBADOILERML, SR Erd ok, HEA & e AREERIE, T
TEIFIKEL A v > 7 A EER AV, EEIE 4X107°M @BEEL L, IEXLDLIA L X,
107°M @EEE Lic, BRRE® O pH X 12 §ikTh 5.
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Fig. 3. The effect of Br-, I-, Pb** and Zn?* in CN~ solution
Table, III The effect of Br~, I-, Pb®* and Zn?** in CN- solution
Concentration of CN~ ( ) =Difference, mV
Mixture pH
102 M 103 M 10t M 10-5M
PbYCN-  1/1 12.0 —251 (58) | —192 (58) | —134 (30) —104
Zn**/CN- 1/10 11.7 —254 (59) | —195 (59) | —136 (43) — 93
Zn**/CN- 1/1 12.0 —243 (54) | —189 (37) | —152 (39) —~113
Br-/CN- 1/1 12.0 —257 (60) | —197 (60) | —143 (11) —132
I-/CN-  1/1000 12.0 —256 (59) | —197 (60) | —137 (56) — 81
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Fig. 4. Electromotive force of cyanide ion-selective electrode in solution of
some sorts of strength [pH 10.5 H2NCH:CH.OH)
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