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Determination of trace amounts of zinc, lead
and bismuth in high purity aluminum by anodic
stripping voltammetry. Hideo Kawal, Shinobu

Harapa, Kozo Arar and Shigeo INoue (Showa
Aluminium K. K., 6-224, Kaisan-cho, Sakai-shi,
Osaka)

Differential pulse anodic stripping voltammetry with
a hanging mercury drop electrode (HMDE) was applied
to the determination of trace amounts of Zn, Pb
and Bi in high purity aluminum. High purity alumi-
num (1.0g) was dissolved in 40 ml of acid mixture
(90 m! H,SO,, 200 ml HC1, 200 ml HNO, and 500 ml
water). The solution was heated until white H,SO,
fume 1s liberated. After cooled, the solution was
diluted to 200 ml. An aliquot of 50 ml was diluted
to 100 ml and used for the determination of Zn and
Pb. The electrolysis was carried out for 150s at —1.20
V wvs. Ag/AgCl and the anodic stripping curves were
recorded under scan rate of 30 mV s-1, pulse repeti-
tion of 0.1s, pulse amplitude of 50 mV. The strip-
ping peak current of Zn and Pb appeared at —1.01
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V and —0.40V os. Ag/AgCl, respectively. After
adding 10 ml of 12M HCI to 50 ml of the solution,
the solution was diluted to 100 ml, and used for the
determination of Bi. The electrolysis was carried
out for 150 s at —0.18V us. Ag/AgCl and the
anodic stripping curves were recorded under scan rate
of 10mV s-1, pulse repetition of 0.1s and pulse
amplitude of 10 mV. The stripping peak current of
Bi appeared at —0.09V us. Ag/AgCl. The lower
limits of determination were 0.5 ppm for Zn and 0.1
ppm for Pb and Bi. The elements ordinarily contained
in high purity aluminum did not interfere the determi-

nation. The time required was about one to two
h. ,
(Received Aug. 2, 1979)
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Collection of phosphate ions with zinc
oxide powder

Table 1

Sample solution ZnO added Stirring time 32P recovered

(30 ml)t (mg) (min) (%)
10 97
50 5 97
Water { 1 95
20 10 95

Artificial { 100 ig 9553895
seawater 50 { 5 80

Nickel nitrate

(1g Ni) 50 5 99
Zinc nitrate 50 { 10 96
(I'g Zn) 5 97

Tt 1pg P added as labeled PO,3-
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Table 2 Collection of arsenate and phosphate
ions in lead nitrate solution (50 ml)
with zinc oxide powder (100 mg)

Lead EDTA 2Na Trace elementf 76As or 32P

() (2 (rg) recovered (%)
1.0 1.8 P 1 96
0.1 99
As 1 98
10 100
2.0 3.6 0.1 98
P 1 99, 99, 100
2 100
10 100
3.0 5.4 P 1 83
5.0 9.0 P 1 46

t Added as labeled AsO,3- or PO,3~
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&/vg), (BIEE) =0.325x (Y v&E/ug) THhY, XbH
DX eENV) +£0.04pg, Vv +0.03ug LINTH -
fe.
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Fig. 1 Additive property of heteropoly molybde-

num blue absorbance due to phosphorus
and arsenic (V)

Solution volume : 5ml (0.3M HCl); 2-cm cell;
—A— 1.50pg As(V); —A— 0.50pg As(V); —@—
0.25pg As(V), —O— 0Opg As(V)
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Table 3 1, @)@ (FLE 99.9 %) OHPERER
3. 2RfFe UCoZRARMEY LS (E 99.99
%) ALWTRDILEZ A, ERTHR GihahRcH
BW17Te3 0.02ppm, Y v 0.02ppm) LIFTHo 7.
X b v—y—FBRC I T, 2FRfFrE L ComiE
95 9% LAETHot (SAs:95%, 96 %, P :95%,
97 %). SHHTATERFENL, FI2EEFITH - .

Table 3 Determination of arsenic and phosphorus
in lead metal (99.9 9, purity)

Found in 1/2-aliquot

Sample ppm in sample
taken P (I’L/g) ~
(g) A P As P
4.01 0.28 0.18 0.14 0.09
4.02% 1.72 0.25 0.11 0.12
4,021t 0.25 0.67 0.12 0.08
4.0211Y 1.69 0.70 0.09 0.10
Av. 0.1240.02 0.104+0.02
t 3.00pg As(V) added; 1t 1.00pg P added; 1t 3.00pg

As(V) and 1.00pg P added
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Collection of traces of phosphate and arsenate
ions with zinc oxide powder. Masataka HIRAIDE,
Seiichi Tanaka and Atsushi Mizuike (Faculty of
Engineering, Nagoya University, Furo-cho, Chikusa-
ku, Nagoya-shi, Aichi)

Microgram quantities of phosphate ions are quanti-
tatively collected with zinc oxide powder {diam.
5um, (20~100)mg} from 50 ml each of water, arti-
ficial seawater, and heavy metal nitrate solutions.
This simple and rapid technique of separation has
been successfully applied to the spectrophotometric
determination of traces of arsenic and phosphorus in
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lead metal. A 4-g sample is dissolved in nitric acid,
and arsenic and phosphorus are oxidized with potas-
sium permanganate. To a 1/2 aliquot of the solution,
EDTA is added to mask lead, and arsenic and phos-
phorus are collected with zinc oxide powder, which
is then filtered off and dissolved in hydrochloric acid.
Ammonium molybdate and hydrazinium sulfate are
added, and the absorbance (Apg+p) of the resulting
heteropoly molybdenum blue due to arsenic and
phosphorus is measured at 830nm. The same pro-
cedure is carried out on the other 1/2 aliquot, except
that arsenic is completely removed by evaporation
with hydrobromic acid after the collection of arsenic
and phosphorus. Phosphorus is determined from the
absorbance (dp) on the latter aliquot, and arsenic

KAGAKU Vol. 29 (1980)

determined from the difference (Aps+p—A4p). The
limit of determination is as low as 0.02 ppm in lead,

and the time required for an analysis is about 2 h.
(Received July 30, 1979)

Keywords
Arsenic
Adsorption
Lead
Phosphorus
Spectrophotometry

Zinc oxide powder

DA Z LEGA 7 3R BAE D T LE AW
KRAKPOIERET » b1+ DighE

o fER®, /K

faZ , *

(BT

(1979 % 7 A 17 A 2m)

1 FVEBEIZILEETIRIGEVIREC 7 v (b1 A v 2 L RAXKZBO 7 o (kW1 A v O ER

D7D DREIRNEE & L T,

Tna=A(0V) Z2REI GBI A VARBHISY T 22X 54 4 VS

BAEEZRIT L. EXOMBIBERE-ATECHERTR 3 »CEECH L. EBbm1 v i1 + v
DRFELFLAEEEETIC 7 vt A A v OB DBRIERZITO LN TESL., TALI=Y AL FVIET
bWl AV ERBICRE SN, KBECHEET L LAIERIIIAF VY I TER b DHELLS.

EBMORRARXFICOVWTOEREZLRL 7.
9545)% L7 5.

MK, WNKieEDHRD 7 oL 1 4 v OERIC T
T, 1A VEBEOERLICSHETY, FLE#EOHLD
Wekic b b, To—2oik, BEHAINMEVCLDICH
BRAE D CTHETHLZ L THAB. 14+ VERIT X
LRERFIL, #—H—, BB > TFhFhicEi:
DD, 12FE 1078 M, T3>t 0.02 ppm FBE L X T
W5, Lal, ERo XS A RBKRHEE-TiE, &
DRED 7 ytHERIIB L. 5T, &L 0¥
BT & U CBBRIFADEELT5. RIS A
LBRTWA DX, KEMbr P ) walkExMzTToh
VL L, Kig ETRNE, REIMERITOALETHS.
T re ALBMTH DN, REOKKK L HELREZE XD

*EBRBEEAESRACEEE  EEBHAGHAM T &

1-5-1

0.02 ppm F- BEORAKRALHZ DV TIE, EIREI

ORHET H DI, Hlsh OREEE R > TET
0T, DT LIEEOHEL L2\,

Bll, LY ROMIESY KXoT, vra=vak
BSR4 VRIS 7 b B LR
EFL, X, 2M KL+ b ) v ALk - CERBCHET
EDHZ LRI hI. SEEE BREA A VvEOHE
EbiThbhT\wb., EEDRZODLa=y Ao+
VERBBIEC X HIERE 7 o L1 o v ONBE, BEEE
KRKERZRE L TRL, GIEHRETNEERELBLD
T ZiHET 5.

B

1.1 I, RER
KKiE, ARRDREKEKEERECKELLD

NI | -El ectronic Library Service



