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Composition of the solution
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#8 (A) 2R’UIZbDER S, Concentration of the metal added
x=nw/(V+Vg+nVs) (1) Flg 1 Analysis of the standard addition solution
Flx)=4-(CV+ CpVy+nCsVs+nw)/ (V4 Ve +nVs) S(x): signal height/A; w:mass of the added
(2) metal/ug; C: concentration of the metal in the
sample/ug 1™ "; Cg: concentration of the metal in
: : =1, .
A1), (2)0on2HETEE, f(x)& x DRGNS the supporting electrolyte SOhftlon/Mgl ; Cs:
) concentration of the metal in the standard
KES. solution/ug 1™"; ¥: volume of the sample/ml; Vg:
. volume of the supporting electrolyte solution/ml;
S)=alCs—(CV+CeVe)/(V+ Vi)l (Vs/w) +1]x Vs: volume of the standard solution added/ml; n:
+A(CV+CeVe)/(V+ V) (3) number of additions. %, %% : concentrations of the
" metal in Vg and Vg are not evaluated in the usual
IBFEE KF : 772 fEBEIBMTIEMETS S standard addition method.
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flx)=ax+b (4)

EUTHKRES.
H(3), (4)DBEHEICLY, C, Cg Cs DEFREY
k£ 5.

AllCs—(CV+CeV)/ (VYN (Vs/w)+ 1] =a
(5)

A(CV+CeVe)/(V+TVg)=b (6)

K(5), (6)KOITERE (4) Z2HETS.

C:—(VE/V)CE+<1+VE/V)(Vs/w)“/(ll/b
+Vs/w)l Cs+(1+Ve/V) 11/ (a/b+Vs/w)}(7)

N7 ) DPTERPERAHEEROR TH 5. GUOE—HIIXL
BEMERBEROBEREEOEHTH 0, H I HISRINA
WHOERREDETH 5. Vg/V DHEITZAROBA,
0.02 I FIciEcE ot CHEEBEEREDBR
BEICISBENS S & EHEIIE—ERBO L RERY %
Mz BRENHLIDTHE. BLRIEE Cs, Cs 2H5H
pULORHTHLE, R(7)NICLVBROLELREL
rEREE (C) K% 5.

3 % 5

31 HE- -&K&

Cu(Il), Pb(II), Cd(II), Zn(II)®D 1000 ppm R
BRROHEAR, BT vt A EEREARIEN
Fefi e T BRI A IO THBIL 2. A MY v E Y
TRNE v A MY — A BERE P-1100 124D
F— b+ &4 <w— AST-110F B2 LK L THWZ, 20
TSR EMIZ 13 Metrohm # EA-290 Z{#H U 72.

32 EERIRME

BESRD eV, Y EMEBKIC 7.68X107 2 mol
dm ™ WA & 3.84X10 *moldm ™ EEEE 7 v €=
LOBREEWAEHY, R, 8, H FIYLARCHEHBOME
BEER AT 7. EBERINAIK I 1000 ppm OEERK
EAEFRCMAKTHERL, Cu(ll), Pb(II), Cd(II),
Zn(11) D& & DEEHS 0.40 ppm & 75 HIRETAEREZ HV
fz. MY — 7 BN S T A VEBRIZH LT Cu:
—0.03V, Pb: —043V, Cd: —060V, Zn: —1.04V
THHoTz.
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BHIEYEE (Cp) SEMERINARHFSICHO 2K
FICEENAEBICEBEREE (C) 2Kk, &
EWRT /=T AT ARN) v EVTRNVT VA MY =T
E->TiTo 1.
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Table 1 Concentration of the metal contaminated
ppb RS.D., % n

Supporting Cu 11.43 6.8 4
electrolyte ~ Pb 0.90 13.6 3
solution Cd 0.01 4.9 3
Zn 2.64 6.7 4

Standard Cu 1.19 14.8 5
addition Pb 0.53 7.5 3
solution Cd 0.05 3.4 3
Zn 1.44 2.9 3

Table 2 Comparison of the values from the pro-
posed method with those obtained from
the calibration method

Proposed method Calibration method

ppb R.S.D., % ppb RS.D., %

Rain water 1%

Cu 5.92 5.8 5.89 20.0
Ph 0.67 1.6 0.66 32.8
Cd 0.48 2.9 0.48 17.7
Zn 14.63 1.8 14.59 5.9
Rain water 2

Cu 3.46 5.6 3.43 15.89
Pb 1.52 7.0 1.51 9.3
Cd 0.06 1.5 0.06 22.9
Zn 10.47 5.4 10.43 31.2
Rain water 3°

Cu 1.63 2.1 1.60 36.7
Pb 2.01 3.9 2.00 20.19
Ccd 0.33 1.2 0.33 14.4
Zn 3.78 2.8 3.74 18.1

Rain water samples collected at Naruto (1989); a)

October 30, b) September 2, c) September 3. RSD

values are calculated from the data of 3 replicate
* analyses exept for d) (n=4). :
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Compensation formula for the determination of trace metals by anodic stripping
voltammetry and its application to the analysis of metals in rain water. Kousei
MizusHiMa, Keisuke UmakosHi, Yasuhiro IMAKURA, Kensuke CHIkaMORI, Katsuo MURATA,
Hisao ArRAkAwA and Shinsuke YamasHita (Naruto University of Education, Takashima,
Naruto-cho, Naruto-shi, Tokushima 772)

For the determination of trace matals in a sample, such as rain water, contamination
from the supporting electrolyte solution and the standard solution are not negligible. In this
study, the relationship between the composition of the solution in the statndard addition
method and the response signal was analyzed. It was concluded that two correction
terms for eliminating contamination were added to the usual formula used to determine.
The trace metals, such as Cu(1l), Pb(II), Cd(II) and Zn(II) in rain water were de-
termined by anodic stripping voltammetry with the supporting eletrolyte solution contain-
ing 7.68X107? M tartaric acid and 3.84X10"2M ammonium acetate. The proposed
method can be used to determine ppb level of trace metals with good precision.
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