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the sulfite jion in the range from 10 ppm to 100 ppm
{(0.04~0.40) mg/5 ml as sulfur dioxide} was deter-
mined. The variation coefficient was 6.7 9, at the
sulfite level of 0.20 mg SO,/5 ml. Dithionite, sulfide,
disulfate and nitrite ions interfered with the deter-

mination of sulfite ion.
(Received July 4, 1981)

KAGAKU Vol. 30 (1981)

Keyword phrases

sulfite ion; detector tube; Malachite Green; rapid
determination.

MEAETTERLFA—IL I Ic& B E X7 ADHME-

My EER

Vi SUNNE S TE g

RE Bk,

gEl s, JIE

W=

(1981 4 3 5 23 g ¥m)

ERAAFA— L Il X3 r~2(IIl) oEEMmEREHEL T L.

EA<AID) ¥ ras

- I LKRICHAYET, »o0RIEHBICHBEETEEREET L2, BROXETFCRIrr kL

AITHIME S =Ttk 2 £ KT 5.

ZOEROHRKIZTER <R :

CALAFA— 1T : BiEg (1:3:2)

THoft. Z7ruRALATHBE ShSEEREECZE L, 335 nm CHARINEZTRY. SEkE pH
#FIE 3.5~5.07, 99% L oMM EE R L. BREHIE 0~370pg Bi/l0ml 7 & & &L A O
TR— A OBEANCHE S, EABEHEKEE 4.5X104] mol-t cm-1 (335nm) TH 7. F(I), & III),
AL, k(D) RO FEAFVIERTRAIAEVRBICI YA * v/ 3h 5%, SAD BKEc

LEE L.

1 % El

ERAa5Fd—n IIB-7 o =1-5-2 1% F1+-1,8,4-
FT T V= N-2-FF V) XEDRDRT &35 b B#NL
AT ADOKRHRAE L LTRNMZhAY., F0oBERSy
PR L LTS, ErBEoxTEORKEE
BRrAAIhZ Lot Brevy, FALrok
BEELLTHREZH, B{ABRTW3D, Lil,
EALFA— Il PHVWAE A= ZADOEERBELTIT
HEEY VONCHBEL L TEATADER A F 4 —
n I gk%E 2w 4 FPREOBIETERTHHES 2
B IR TWABRTERD. ZOXIRERAF A4~
I ZHAWIERA=20 BEBIE T BRNEIRTES
T, XNEBBEC L 2MEXRETH 5 cDCHBER
EOWEMMIR ORIV, ZOER<TAF L — b ORH
HOEIIEMKOBECI LD LHEINS. 2

*WRRHERRFE I - TR AL &I
2641

TEBLEHML, KORAL L Tu I gk DR 2 R4
TR, CAAOMBERNTREL /o7,

—IC C ORAEBE SR X s Ro R LikkFES
BOMEBERY IWMARIRE0D, HcHBET86E
RHCEERDS EIRTWAD, Lal, BRIET
TOE R~ ADERNERFMH OV TEERICERN Ui
MR, BIROCERNTTETH - 7.

2 RERCRE

2.1 3 W
BUILA =27 b A RO BREEOHEICIER UV 2008
BEEMNkRES, pH oI REEBE HM-5A
#MpHE, RVBEFBIIAI7F KMAE - — 35— (350
B /min) 2 A L.

202 B ¥

0.1% vras+—n I 8% : R{C{EARE R A5
-1l (Y v atE) 0.1gaKCERL, 100ml &
L.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W K

PR A BERE | 4BrA<x (99.9%) # {5
0.5gH0 x5 L, WE (1+1) 20ml A% Lok, W
B (1+1) 100ml #inxskc500ml & L. ERAOKE
Boh2EICHE (1+100) °HRL ..

Bl R EERA L.

serukia @ 1Er7evnsrs 2r0E% AL
7.
FOMmoRE  TRTERLEBER L.

3 EABA

vAwz (100pg PTF) 2EtARRKCHR(1+9)
2ml %, MRV 7 vE=7KTpH % 4.5 HE
+2%. 0.1% vRras+—n II FE2ml Nz, K
TAED Y 0ml FETS. hi7reikil
& 10ml » 3HRED BY, A< AR%hb L, A%
RERW AN E LT 335 nm CRKEELHET 5.

4 FHREOEE

4.1 IRINERIR

EAMBRIE R, ML S50 RIRARZ r i
Fig. 1 wiird. 7 mesr st Shic SRR
a1, 335om KEARIERT. HHEELZ =
prA A CRVvEY, L2-Uvrarnzx VELER
i SN XBEEDOREMRIC T I r Rk A

1.0+

Absorbance
o
w
T

b
/’_\

| 1
300 350 400

0.0

Wavelength, nm

Fig. 1 Absorption spectra of the ternary complex

and reagent blank
Bi:37pg (a), none (b); CH3COOH (1+9):2ml;
pH : 4.5; 0.1 % Bismuthiol II solution : 2ml; Sol-

vent : Chloroform 10ml;
50ml; Reference : Reagent blank (a), chloroform (b)
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Fig. 2 Effect of pH on the absorbance

Bi: 18.7pg (I, II), none (III); CH3;COOH (1+9):
2ml; 0.1 9% Bismuthiol II solution:2ml (I, III),
0.5ml (II); Reference : Reagent blank (I, II),
chloroform (III); Wavelength : 335 nm
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Fig. 3 Effect of amount of acetic acid on the
absorbance

Bi: 18.7pg (I, II, III), none (IV); pH:4.5; Bis-
muthiol II solution : 2ml of 0.1 % solution (I, IV),
5ml of 0.1 % solution (II), 2ml of 0.02 % solution
(III); Reference : Reagent blank (I, II, 1II), chloro-
form (IV)
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Table 1 Effect of foreign ions
Tons (ug) Added as B‘(i‘é‘;“d p
Ag(D) 50 AgNO3 16.0 -2.7
500 ” 18.71t 0.0
AlL(IID) 2000 K2Al,(804)4-2¢H,O0 18.7 0.0
As(III) 4000 As;03+NaOH 18.7 0.0
Au(III) 15 HAuCl,+HC! 23.1 +4.4
30 e 18.711 0.0
Ba(II) 3000 BaCl;-2H,0 18.7 0.0
Ca(II) 3000 CaCOj3+HCI 18.7 0.0
Cd{rn) 30 Cd+HNO; 18.7 0.0
Co(II) 500 Co+HNO; 18.7 0.0
Cr(I11) 3000 Cr(NOj3);3 - 9H,0 18.7 0.0
Cu(ID) 30 Cu+HNO3 16.1 —2.6
100 ” 26.9 +8.2
Fe(1I1) 500 Fe+HNO; 12.8 -5.9
500 ” 18.7%1 0.0
Ga(IlI) 500 Ga+HCl 18.7 0.0
Hg(1I) 100 Hg+HNO; 24.9 +6.2
500 ” 18.711 0.0
In(III) 500 In+HCI 18.7 0.0
La(III) 3000 La,O3+HCI 18.7 0.0
Mn(II) 1000 Mn+HCI 18.7 0.0
Mo(VI) 3000 (NH,)¢Mo;02,-4H,0 18.7 0.0
Ni(II) 3000 Ni+HNO; 18.7 0.0
Pb(1I) 40 Pb+HNO; 17.1 -1.6
40 ” 18.5% —-0.2
Sb(III) 1000 Sb+H,SO, 18.7 0.0
Sn(II) 100 SnCl, +HCI 18.6 -0.1
Sr(II) 3000 Sr(NOs), 18.7 0.0
TI(T) 1000 TINO; 18.7 0.0
v(Vv) 500 V+HNO; 16.8 -1.9
500 ” 18.7t 0.0
W(VI) 100 Na,WO, - 2H,0 11.4 -7.3
200 ” 18.7¢ 0.0
Zn(Il) 1000 Zn+HCI 18.7 0.0
Bi taken: 18.7pg; pH:4.5; Bismuthiol II of 0.1 % solution :

2ml;
tion : 5ml, Acetic acid (1+9): 5ml};
ascorbic acid solution are added.

Acetic acid (149) : 2ml {Bismuthiol II of 0.1 % solu-
t+ Two ml of 5%
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Extraction-spectrophotometric determination

of bismuth with Bismuthiol II in the presence
of acetic acid. Kunihiro WATANABE, Masanori
AwaNno, Takashi Nismrivama and Ky6zd KawaGaxr
(Faculty of Science and Technology, Science Univer-
sity of Tokyo, 2641, Higashi-Kameyama, Yamazaki,
Noda-shi, Chiba)

The extraction-spectrophotometric determination of

W0, B, WL, JIE : BBRRFE T CERAF ALK ¥R < 2OfMM-BAREER 803

bismuth with Bismuthiol II in the presence of acetic
acid was studied. Bismuth(III) was extracted into
chloroform as a ternary complex containing acetic
acid. A constant absorbance at 335 nm (absorption
maximum) is obtained in the pH range from 3.5 to
5.0, and the extraction efficiency is larger than 99 %
in this pH range. Beer’s law is obeyed up to 370 pg
of bismuth in 10 ml chloroform. The molar extinc-
tion coefficient was 4.5x 1041 mol~! cm~!, the sensi-
tivity being 4.65 x 10-3 pg/cm? per 0.001 of absorbance.
The composition ratio of the ternary bismuth complex
extracted into chloroform was comfirmed to be 1:3:2
(Bi: Bismuthiol II: acetic acid). The recommended
procedure is as follows: Take (10~40) ml of sample
solution containing less than 100 pg of bismuth into
a beaker. Add 2ml of a acetic acid (1+9), and
adjust the pH to 4.5 with hydrochloric acid or ammo-
nia. Add 2ml of 0.1 9% Bismuthiol II solution, and
dilute to 50 ml with water. Then extract the bismuth
complex with 10 ml chloroform by shaking for 3 min.
Measure the absorbance at 335 nm against the reagent
blank as the reference. Ag(I), Au(III), Fe(III), and
Hg(II) which interfere with the determination could
be masked by ascorbic acid, but copper(II) interferes
significantly with the determination.
(Received Mar. 23, 1981)
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