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3 EBE UL

JEPEEER 12T T 30 °C DIERIRE & 5 Hbh T 5 .
Wy ANAE=T v ST 7T LB PR RTNT (DE
0.5)°C DfERE+* 5T,  FDlE BT AN
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TETFRREIRRE () 1R 28, MEEMIGEE ()

2mV/s Xix 5 mV/s TiT- k.
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DB (3000rpm) L, “EA{LEA%RERL C LBWREIBT
5. PBnCkEg 100ml w0z GEOL2EET 58ES 3
bR LTS LBy KRB X2, £ 5x10-4
M OV A< AEH 4ml, pH 8D DO REEE X IT R
M-EefE s ) v A0 BABEO B4E, ROTHER
BLLToIM WEE»Y va 10ml #ing £E% 100
ml 3%, HYArRE, EREE SHBPTRE S Lic
%, BOVEEL, LBRCOWTMY IAAHE—Fa y
S AREFLERATERZTS. HEFELEE, A
THBMBECTHAN LA A ARROHE—5 v 75 4D
B & DE LIERRLPERH Ui, ) oprEEshic
DT & AR DOERIECHRE L.

3e1e2 HIBFICHFD pH DEE  HitFrcky
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0.5~4 OEP T, EA~<AIITIF 100% {(99+2) %}
L, #t pH 0~2 oEHE T3 & A & LI Licy
0+1 %) #E1BLR.

3ele3 iRESEFEDEE 0.12g% O LA
PRt L€, 0.4mg oY AR<=2 Xt 0.1 mg OfFic>
WC, ThENIRE 5B & IR oBIMR L R~ 3k
#EFD pH 12 1.3 T o . FOER, Cx~<21k 1

¥ “Ep{b8A/k e PbO,-2H,0 r LCEESE%
L. ‘
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Fig. 1 Effect of pH on the adsorption of bismuth
and copper on the hydrous lead dioxide
(HLD)
HLD:0.12g; Bi:0.4mg; Cu:0.1mg; Solution

volume : 100 ml; Stirring time : I h
BRI B3R & 5 ThE T CRE V#CE L, 34 100
% DIPBRIE SR, XHOBE, ke SREE 1
Befslhs & 5 B o TR Lichs, WTThods it
BTz LAY 0% ThHote.

3eled EXTRABRUAREREFLRONAFR 0.12g
DOBBLEAKTI ~D €A~ A RO O BAE B wHN
te. W& 5 Wl | BRI CfT 5 7. #R% Fig. 2 WOR
L. deibiso pH 2% 2.0 o & X213k 2mg/100 ml
FCOEAANIRIT 100% kL, X pH 3.9 D

10000 pH 3.9
S
2 Bi
Z ol pH 2.0
<7
Cu pH13
0 - .
1 1 1 I 1
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Concentration of metal ion, mg/100 ml

Adsorption capacity of HLD to bismuth
and copper
HLD : 0.12g;

time : 1 h

Fig. 2

Solution volume : 100 ml; Stirring
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FeHURIE 100 % kT 5
¥ Ccofir Eb

L X34 4 mg/100ml
ZEpY s ostc. 0.1~6 mg/100ml
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BB IETIMBEC AR SIHEL, EB
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3.2.1 EBAEFE LBOH (<30g) LHEEOLA
~ 2 {(5~400)pg} #ETsAHARER 500ml o pH
A RSEE X KR b bV v A% HVC pH LICHHE LA
#%, 3-1-1 IKpt - THE LBk ein .
LESRIE & 5 Licig, JmO28T5. e 0.1 M f
B2 100ml % hnx C ##+5 Biek 3 mERIE L
%, Fo¥¥ BEOSEENTO0.05M Yo YES LY
v LA BENC T B X ST Lt LB bin k&
5T, BT A. ZOBKRE 1.7TM VY. A
Iml, 0.2M EDTA 20ml, 1 M 54 v 7 2 5ml 7
LE A AT HERMEY ML, pH % 5.0~5.5 CHi#
LT4EY 50ml w5, ZOBRKRD MWD NVAR—
w5 ok R LT EENE X175, HEEFEEAE
X, FREOZHEMEACHM LA ABRTHELL
HR—S w5 L0 WEEE CRIHERE BN L
fe.

3:2¢2 E—35 0T 7 7HERGEORS
foRBRFYC KT AR AR co pH, ZHEME
BECOVTEE Lic. 8, ©x~x, $ao=Eoridfr
LicR¥hest3% pH KO8 EDTA+ 7= VB + Y U
LA L FHERBEOEEC OV, BECHM e O
WED HbHDH. £2°C, EDTA ORMEXHEEYH
R UC ShBEE o) 10 f51C, NE#o pH % 5.0~

3.2.1 ik

5.5 12 L, B BIELMCiL, WEERSIEEY 2
mV/s &, e FEEERY | BPedscsicds

T, EA<AREENBEONEELBIFCITRAC. X,
A AINBEIIEREY B85 51 100mV %y,
CHEDEBETTCOMYALAFE—TF e 756D 1%
Fig. 3 ofifg 1R L. EmEEA~ARBE OBIC
1z, Sug/50ml P boEEER T RiF/ BRBEIE G
bh, pH 5.0~5.5 OHFHEANTO EEDIELDOE L
HFER3EDORE DR LERN D, 20pg/50ml T +2 %,
10pg/50ml ¢ + 4%, 5pg/50ml ¢ +119% Tho
fe.
323 SBOROHREDOEE R~ A2ocH
THEBOFO FCHELY P ~400)ug O
A~ AWK 30g OwIE I ARRE 500ml %
BWL, 3:-2:1 KR 5> TE A= 2RO RAE LTV LM
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Fig. 3 Differential pulse polarograms
AE=100mV; v-=2mV/s; t=1s; Solution volume-
50 ml; 1:10.4pg Bi in a synthetic sample; 2 : Bi

in 20 g of copper metal standard sample+10.4pg Bi

HE A R FORERE% Table | 1R Lic. O
Bmb, SBROHEOIFIIECA v ADICF &L,
(5~400)pg DY A~ AHNTIT 100 % O Bt/ CHE
XH, L EARARMEELBOLRICEAYAFESEGD
R (20~400)pg/100ml  J7 o8 (5~20)pg/50 ml D
G CRIFIEAENE HND Z L2k o,

Table 1 Recovery of bismuth

Peak current of Bi (pA) Av

Cu taken Bi taken ~ ve
(g) (ug) Before After rsc(o%t;ry

coprecipitationt coprecipitationf?

30 414 1.05% 1.032> 98

30 104 0.265% 0.254+0.0042> 9%

30 20.7 0.0532> 0.050+£0.0052> 9

30 20.7 0.156® 0.1574+0.007» 101

30 10.4 0.074» 0.075+0.003® 101

30 5.2 0.037» 0.03840.003» 103

Polarographic conditions : a) Solution volume--100ml, AE::50
mV, t-ls, »:2mV/s, b) Seolution volume- 50 ml, AE= 100
mV, t-1s, v-2mV/s; tt Average

and deviation are based on (l~6)runs.

t Average from 3 runs;

ko b, JIS WHELTV-58 (20g) Hic
Ix10-4% LLEoBETEEhAEA~A (>20p8)
3, AECI-oTEE, BERNLERLY D L0
Mot

3.2¢4 HEPOEE AREoFHGIELT, e
HOECA~YARERETAHILXAEME LT, EHOR
waE Lic. &b, i, ex~roihegk, 7
vFev, vE, RE 2 ax10-¢Yy FEFTLD
T, D5 LTHERCKD EBbhbek, 7vFevy,
LEROWT, XARECOWTHEELBHR L. oh

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

658 BUNSEKI

LOIKFTLR O EA~<AD FHif~0 BBy B{~5EH
T, EA<ADK 10 fE2:5 30 fEo s h boxEOH
35 ERARBHE B L. Zo8RARBER» S
D E A <A DB ER LY R> IR A Table 2 105
Lfc. foks, AR ammadl), $87 7=
v, Wik 7 vFre s (V), EAHeEE, vBFrUY
L, WAEAXAD HHAM L. chbORBEND, W
ThoEHRLEEDI\Z LD - 1.

Table 2 Effect of coexistent elements

Species © Added Bismuth

®8)  Taken (pg) Foundf (ug) Av. recovery (%)
Fe(IIT) 0 10.4 10.540.4 101

320 10.4 11.0+0.2 106
As(I11) 190 10.4 10.740.3 103
As(V) 210 10.4 10.140.4 97
Sb(I11) 180 10.4 10.74+0.3 103
Sb(V) 150 10.4 10.740.3 103
Sn(1l) 120 10.4 10.440.1 100

t 3 runs

X, ex<zx (1) OBLHE (—0.64V vs. SCE) i1
7 v v (Il) OBITCHE (—0.72V uvs. SCE) i/
WIRETHI LD, 7VvFEvid#—5r 75 JHKC
BFEAFRE NI, 7 vFE VBB O E A~ A4
T TR KA 7 v & ALY, BB Ok
WO E Aot
3:2¢5 GAMBTHPOERTIANDERBERE RBL LT
R et SRR SUEHC OV T, FHESER I AT
$h, TOFEHEIL 0.0000,% ThHH. Ak 20g %
JIS Bt - TR LIRS Ui BHAK I Sug Ot 10
HE DEA A% GBI L Tk C, 3-2-1 o
oT A=A EE L. #&8% Table 3 ikl
to. Bohk®E— w2540 1 % Fig. 3 o 2
s Lic, SGAK S0g 2B LT, R ~2DFR

Table 3 Determination of bismuth in a copper
metal standard sample

Cu taken Bi added Bi
® o) () (X105 %)
20 10.4 1.6 0.8
20 10.4 1.6 0.8
20 10.4 2.1 1.1
20 10.4 2.0 1.0
20 5.2 1.7 0.9
20 5.2 2.1 1.1
20 5.2 2.1 1.1
50 0 4.7 0.9
50 0 9.5 1.1
mean [.0
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MaxB I ARBEL L B o EEBRERD 88T
Table 317R L. Zh bR ERIEERME: 2 &
HLUERY, Table 3 thpgEEE L L —FK L1

4 S B

A =2 (HI) KRogh () o bRk fme & %3t
B % pH, IR 5B, MEBCOVTRE L.
T OFERD G, BUEED C BB AKIL E A < 2
i LCERICBRENREB L, @23 LA LR Ly
ZEDDh ot B, A2EOHMOEFETHER AR
Wb, HIEEED pH % 1~2 @k L, |0k s
H TEASA LXK DBE T L LD ote.
» T, $FOHEE A ~ADERCAELBER T
JIS WHE LTv58 20g thic 1x10-4% Ll Eof
BTEEhHIECAYAYEE, REBNIHDLERTE, [
RS ic e T B O TEOEE Z T e\ 2 L%
Drofe. ULhnd, MNBGRRECEEERH e & OEME Bl
BOHE LT, SPTERENL 7 BB THh - 7. 81
SR AL FA LT 1075 % Ot — & — 0
BEASARERTELZ L Do T

AR RII LR ERERAERICL - CTirbhvz. BELR
HoBEELET. X, BERHOBACELT, @
AR vwic AREFIREMELS BSELCE < R#H
LET.
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Coprecipitation of bismuth(IIl) or copper(II)
with hydrous lead dioxide; Determination of
bismuth in a copper metal standard sample
by using differential pulse polarographic method.

Talanta, 27,
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Shinichi Ito, Toshio Matsupa and Toyoshi NAGa1
(Department of Chemistry, Faculty of Science and
Engineering, Ritsumeikan University, 56-1, Kita-
machi, Tojiin, Kita-ku, Kyoto-shi, Kyoto)
Individual adsorption of bismuth and copper on
hydrous lead dioxide was investigated. Using dif-
ferential pulse polarographic (d.p.p.) method to de-
termine the metal ion concentrations before and after
adsorption, the effects of hydrogen ion and metal
ion concentrations and stirring time on the adsorption
were evaluated. In acidic solution (pH 1~2), about
100 9, adsorption of bismuth (0.4 mg) and about
0 9% adsorption of copper (0.1 mg) on hydrous lead
dioxide (HLD, 0.12 g calculated as PbO,-2 H,O) were
observed with stirring from one to five hours. The
adsorption capacity of HLD to bismuth was about
0.02 g Bi/g HLD. And then the possibility of separat-
ing bismuth {(5~400) pg} from the solution (500 ml)
containing copper (<30 g) by the coprecipitation was
investigated. HLD collecting bismuth was dissolved
with sodium oxalate, followed by addition of the sup-
porting electrolyte containing sodium citrate, ethylene-
diaminetetraacetic acid and potassium nitrate. The

B, —i#, B, B k-7 A2 - LV EBRERFRPONRS A v BREBROIGE S
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solution was adjusted to pH 5.0~5.5 and filled up
to 50 ml. Bismuth in the solution was analyzed by
using d.p.p. method. The recovery of bismuth was
about 100 9% without interference [rom much copper
and other coexistent elements, which were As(III),
As(V), Sb(III), Sb(V), Fe(III) and Sn(II). This
method was applied for the determination of bismuth
in a copper metal standard sample, and bismuth amount
shown in Table 3 was obtained. From these results,
bismuth amount in the order of 10-59; in a copper
metal could be determined without laborious proce-
dures.

(Received Mar. 24, 1980)
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(1979 4 12 H 26 H %)

BIL¥aWickds ARWT - 428522 % BMELT,
D&% 10.0°C~50.0°C (+£0.05°C) 2k W\ T,
Y +Yyv; 0.1mol dm-3 F§EH» U v &) TH~ 7/ {[Pb2+]
BROBNGELRE, BESEL - TIHE—MITRT I LHTES
WFROEBETH, BAAVIBERDILITIRED KEI VL SITEMI

Fas) -, =FVLVIY -,
= (10-7~#9 10-2)mol dm~-3}.
IohaFLwrey PEAVE.
HIBRIEEEZ TR L.
10-5 mol dm-3 BETH - 7/:.
ZEBRVWEEIhT.

L# &
IR AER ST B A 4 VBB RIETE 1

* IR EREIA L HE - B RT3 HET 3600
e IR R BER A A EE ¢ B R UTIA T 2 E Er3600
o PRREBTEREER - BRHTRERXCEIE
7

TIREERIZRRTEEILX > TREE D5,
1-7 vt — L3R EBEYET LIS FMMEELEEDOH S

Orion #1881 4 v BiIREE R 94-82A
K-=Fna—n (Ax )=, =& /)=, |-

%< oFE4 10-4mol dm-3 7w L

G VORERL EWCOWTIE e b ORELRSHBHHY, B
BRI X Uik T BRXBL450 ig 2 hTuigue.

Rechnitz Hitr — & 2 — ABRIENEBECIEERE A
VB, (26~43)°C TZOLEHETANTDY.

—7%, Bagg LIXBMEBEFOH LY AEBOIGEN
%, 15°C, 25°C, 35°C THXTWL 5.
JEARIEEE L KDBABEPC T A EMOMEHCE L
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