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Simultaneous Determination of Trace Amounts of Copper, Lead,
Cadmium, and Zinc in Phosphoric Acid Media by A. C.
Polarographic Method

Yoshiji Tomura
Shoji Motomura

Kazuyasu Tanaka

Polarographic determination of copper, lead, cadmium, and zinc by use of phosphoric acid as a supporting

electrolyte was studied.

The above metals gave respective waves suitable for the determination in phosphoric acid media.

The half wave potentials with 7.5M phosphoric acid were —0.12V for copper, —0.57V for lead, —0.73V

for cadmium, and —1.15V for zinc (vs, Hg pool).

Linear relations were abtained between inoic concentrations and the wave heights, and simultanious
determination of copper, lead, cadmium, and zinc were possible under a limited condition.

Moreover, the determination of the above metals in phosphoric acid (1.0M) solution containing calcium
chloride was investigated.

The presence of calcium chloride shifted the half wave potentials to positive side and altered the wave

heights.

1. % A M & 2. EHABEIRRUREE

Y VR OMELSBI BT RAKC L > TEEIN (1) % 2
Twa2%, REECRT TR DLFLHRELRE R TEMEAR - 075 7PA—1028 (WAL
Wo b o LEIRBERTMFERE LTERR—-T0s T t: 3.5~4 sec
T ORARRA, WL VR LY VIGERE RO ElEg : A, C
MBLBOTEX ML LTRERPED, Tbb, (2) 8% =
FTHREMEE LT VEEABEICHER LIS A, ) VR J R D R
BN U AREER A RS A OWTREASE WAL S W 0 BRI D REE SV
A i, SDWEEARE Lz, TOE, &4 L BB OGRS L
HHFPACED D Z LWL, 8, A FITARLS 5008/ WG &35 .
WEHOEBERELY ¥ b O TREICITI LB TEHED (3) FHExR
T, TORELEET D, A COEH L g 2R 20ml iR

(36)




St~ T 87 5 7HCED ) BRFOBGOR, #, A KU ARICAOANER &7

L, #iRT1 L eH T 5,
# © EEERER 1.83/ g AMIKICEEMRL <
1 { FHRT B,

ARITL EEEESF I L 2.370 g wftKic
WIRLC 1 LI HINT 5,
IGiER GBS 1 g Rl 20m ) LR
5 10m{ DRESICHEEL , K
TLLECHFERT 5,
3. =BR—1 HRBYURICIOWT

(1) UCBERTHEOR—-T045 T 4

W) VERFOBMESBYERTHS, B b
UALSERTAC L3/ BNES 2/id 2 c
LI DIFEL LR\,
TEAHRVBELRBTIMT L HEENDLDT,
) VEEEE Y FSBOVEEMOBERETRN, oHh
WheT ) VEEDEERPIC OV TR L 2. £D#RE
Table-1 O, V) VERRE DA RBO VB E
» (+) WICREREIXEAHEAFRD BN,

Tatle-1 2B HHEZIND L S, U VGRS
L DN W EMAFBEMCEAL . 12MICR TR H I
POWMARREE T2 D0

Fio, WY VERBEE ST %3 KT ELN A

Cu(5y/ml)

l

Pb(57/ml)
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Fig. 1 Polarograms of Copper, Lead, Cadmium,and Zinc in phosphoric acid (7.5M.) solution.
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Fig. 2 Effect of phosphoric acid concentration on

the wave height.
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Fig 3 Effect of temperature on the wave height in
phosphoric acid (7.5M) solution.
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Sensitivity : 1.0ut5/mm
Basic solution : H3PO4(7.5M)
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Table 2 Recoveries of each metals.

Exp. Added | Found |Recover-| Differe-
Elements ed nce
No. (ppm)| (ppm)| (ppm)| (ppm)
0 0
06| 06| o6l o
Cu 04| 24| 24| o0
6.0/ 58| 58| —0.2
0 0
06| 06| 06| 0
No.1 | Pb 24| 23| 23| —o0.1
(Sampl- 6.0 6.2 6.2 +0.2
e 1) 0 4.2
06| 4.6| 04| —0.2
Cd 2.4 65| 23| —01
60| 99| 57| —0.3
0 7.6
06| 80| 04| —0.2
Zn 2.4| 10.5 2.9 40.5
6.0| 12.6 7.0 +1.0
0 0.7
06| 13| 06| o0
Cu 24| 30| 23| —0.1
60| 65| 5.8 —0.2
0 0
06| 06| 06| 0
No.2 | Pb 2.4| 23| 23| —0.1
(Sampl- 6.0 62| 6.2] 402
e:10) 0 4.3
06| 5.1 0.8 | +0.2
Cd 24| 67| 2.4 0
6. 10.3| 6. 0
0 5.7
06| 6.7 1.0| +0.4
Zn 2.4| 8.0 3| —0.1
60| 11.7| 6.0] o0
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Fig. 5 Polarograms of Copper, Lead, Cadmium, and Zinz in phosphoric acid (1.0M) solution containing
calcium chloride (1.6M).
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Fig. 7 Effect of phosphoric acid concentration on
the wave height in calcium chloride (1.6M)

solution.
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Table3 Recoveries of each metals.
Exp. Added | Found [Recover-{ Differe-
Llements ed nce
No. (ppm)| (ppm)| (ppm)| (ppm)
0 5.1
Cu 1.5 7.1 2.0 +0.5
4.5 10.1 5.0 +0.5
0 1.9
Noq | PP 15| 32| 13| —o0.z2
o 45| 67| 4.8| 403
(Sampl- T
A) 4.5
Cd 1.5 5.9 1.4 —0.1
4.5 8.6 4.1 —0.4
0 22.0
Zn 1.5 24.2 .2 +0.7
4.5 26.6 6 +0.1
0 3.8
Cu 4.5 9.1 5.3| +40.8
.5 10.5 6.7 —0.8
0 1.8
No. 2 Pb 4.5 5.9 4.1 —0.4
o 7.5 8.6 6 —-0.7
Sampl-
(Samp 0 2.2
e-B)
Cd 4. 7.2 5.0 +0.5
7. 9.5 .3 —-0.2
0 16.0
Zn 4.5 19.2 3.2 -1.3
7.5 22.7 6.7 —0.8
0 5.3
Cu 4.5 9.5 4.2 —0.3
7. 12.4 7.1 =0.4
0 1.3 —_— —
No. 3 Ph 4. 5.8 4.5 0
B 7. 8.5 72| —0.3
Sampl-
AOREE 0 2.6
e-C)
Cd 4. 6.8 4.2 —0.3
7.5 9.5 6.9 —0.6
0 21.8
Zn 4.5 27.0 5.2 4+0.7
7.5 30.4 8.6 +1.1
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