The Japan Society for Analytical Chemistry

Vol. 42 (1993)

637

VA 7 AR —IVER/RRIFFEFRIEIC L 5 R
D, HFIVLRVHOIBEEE

HEEE®, ®khT, AEEh, At %>

(1993 4 3 A 15 A%%H)

BSh SRR, BERRIC ST v Y= — Ky, BRRKRIC 0.08 M BSEE-0.001 M FifE 1 ml 2 W TE
I (0.40V) T 10 ML, B mg OIMAERS 5 & FRFICH(IT) A 4 > 2B EICHH S ¢
7. BBROHBEASBICEL, BRESBHE LT SMRBE FOX YV T v EZ T ABRK 45 W %
BIMU THHHIC 60 SHEMERE (1.25V) BEMRUL T, BREPICERT A1) 44+~ 2EBHRE
Uz, BRBEHO ng LAIVOER, B K3 ARCEE BRIFRTFEEOW CER U, RSD X 3~13
%, AVATERRIIN 2 Bl TH-12. <4 270275 —VTiITH o, BB, B, NrFAR—-2RK

UREPHEHITE, XERBERL D0,

1 #&

ERPOE pgeg™ ' HHVIE ngg ! LNV OBME
¥ = BRI IR FIREHT (GFAAS) K ETEEYS
BB, M)y I ARV EEL LB EBZNOTHI
Lo THEEL THBLRENH 5. TATEISESRIE
FICAREES 2ViE< ~ ) v 7 AT#E LV HBELKLFN
WL X, ABERR & BRIC U CEBRIARYT 5 EFH
RRIZ< MY v 7 ARz ek LICEE SRS 5 53,
LB O TS ERBRDICERET 50T, 2hb
DRFBMEEE UCHERTH 5. BRIARIOEE O
fRl LT, BERENDZLLTTOIDINICES
KaAvyIx—vavndbin, BRABECES S
R OFEL 5 <, BELREBETH 5.

ZDFEEL, Chirnside 5IC L VDT v 7 VRO
xU% (2pge ") OBMKETERD 1250 0TI
FRAsNLY. COBEF Y RIBS(LENICAREET
H2DT, 0.01 M FRERIAK 15 ml A TEMHIZASRE 2 ml
ERWTEBRRBMRZT>TWV5. EE ST, LICHRE
FlE pugg ' LXVOSHED RITLDT /) —F 4 v 7
ZRY Yy EYTERENY YA MY — RO GFAAS 12 &%
EEDIZOOFHEMEE LT, ASBZEEBE L AL
BYA TR - IVEBNBREZREL 122,

AW T, MEBICROEBERE VI A -V a vk
FIERITBENDOD H2SREBCEBZHLEE LV

il

Y OREERRE LSRR 162 BEERHTEKEE 1-3

TE N2 D B8RO ngg™ ' LIV ODER,
BRI LROEROTFEREAEEZRAFEL 2. GFAAS T
W, EEpl BOBKZRO pg LXUVHERTEZ0
T, DHERFEOBRIEZ mg BEBE Wl LXVOBEKRE
RV A 70 R 5= VTirH 2 &3, HE, BEE
AEWFICRKOBLE DL TTH, NP0y F 2
N=ZTHRHEIFT) ZEWHEETH B 120, BHOTAHE
BTdhb.

2 KB,

21 EEEHE
EMEEBER AR VE-9 BIBMEE % H
fe. HHUIZYA 7 0BREIVE Fig. 1 IKRY. &8
DERBICEAERY y—VL v Ty ¥l AA-855 JHT
W E & FLA-1000 BEAIF 7 b~ A4 F— 2L,
TRDFRMA T 3 EOREMDOFH 2 AU 12.

73 X Ak Rk
Pb 283.3 nm 160°C, 40s  500°C, 15s 1500°C, 5 s
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Fig. 1 Microelectrolysis cell
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Fig. 2 Progress of first electrolysis
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Fig. 3 Anodic dissolution and cathodic deposition
of copper in first electrolysis
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Fig. 4 Progress of second electrolysis without hy-
droxylammonium sulfate
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Fig. 5 Progress of second electrolysis with hy-
droxylammonium sulfate
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Fig. 6 Electrodeposition of copper in second elec-
trolysis
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Table 1 Determination of lead, cadmium and iron
in copper wire
Impurities in er, -t
Sample dissolved/mg P opper/pg g

Pb Cd Fe

2.73 0.9 0.08 2.5

3.09 0.9 0.07 2.6

2.62 0.9 0.09 2.3

2.81 0.9 0.07 2.3

3.30 1.0 0.07 2.5

2.40 1.0 0.10 2.5

3.15 0.9 0.08 2.2

3.04 0.9 0.07 2.0

3.03 1.0 0.08 2.1

2.88 0.9 0.09 2.1

Average 0.9 0.08 2.3

SD 0.1 0.01 0.2

1.38 0.9 0.08 2.7

1.65 0.9 0.09 2.6

1.47 0.9 0.08 2.3

Reference value (ugg™"'): Pb 0.9, Cd <0.1, Fe 2.2

Table 2 Recovery tests

Sample Added before first electrolysis/ng Recovery, %
dissolved/
mg Pb Cd Fe Pb Cd Fe
2.98 5.00 0.50 10.00 101 96 103
291 3.00 0.30 5.00 99 96 97
2.83 2.00 0.15 3.00 97 98 99
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Separation and determination of lead, cadmium and iron in copper wire by mi-
croelectrolysis and graphite-furnace atomic absorption spectrometry. Tatsuhiko
TaNAKA, Yoko GoToH, Masaya OsasHl and Atsushi Mizuike (Faculty of Engineering,
Science University of Tokyo, 1-3, Kagurazaka, Shinjuku-ku, Tokyo 162)

The anodic dissolution of milligram quantities of the sample and removal of the dis-
solved copper were simultaneously performed for 10 min by a constant applied-voltage
electrolysis (0.40 V) using the sample as the anode, a glassy carbon rod as the cathode,
and 1 ml of 0.08 M nitric acid-0.001 M sulfuric acid as the electrolyte. After replacing
the sample by a platinum wire and adding 45 pl of 3 M hydroxylammonium sulfate as the
anodic depolarizer to the electrolyte, a second electrolysis (1.25 V) was performed for 60
min in order to remove any copper remaining in the electrolyte. Nanogram quantities of
lead, cadmium and iron in the electrolyte were then determined by graphite-furnace atom-
ic absorption spectrometry. The time required for an analysis was about 2h. The
sample, acids, bench space and time were economized and experimental wastes were
minimized in this microscale technique. \
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