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Extraction and Spectrophotometric Determination of Triphenyltin
with Crystal Violet and Thiocyanate lon

Shigeya Sato and Kazuyuki MITsunaca*
(Received May 21 1990)

A simple method for spectrophotometric determination of triphenyltin has been developed.
Triphenyltin(as hydroxide) is only slightly soluble in acidic aqueous solution, and by adding thiocyanate the
ionized one is quantitatively extracted into chlorobenzene as ion pairs with thiocyanate. On the other
hand, a micro amounts of thiocyanate ion is extracted into chlorobenzene with crystal violet and to be
determined by measuring the absorbance of the crystal violet in the extract at 595 nm. Accordingly, by
measuring the remaining amounts of thiocyanate, small amounts of triphenyltin(up to 0.17 ppm) can be
indirectly determined.

Key words : triphenyltin, thiocyanate, extraction, spectrophotometry
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AZNAL LV PZX D BRECHEEETEAZ Libhot. 40, ChbOBEL2F AL
b U7 2 =V AXORIEN IS B - R EEEEIC O, MY LicF 4o 7 Vg1 4+ v
DEREE T HET 5.

2 -1 BE

WIRA =7 + A DORER, HAZF UVIDEC-660 BIAI S84 9 ENEE %, RWHEEIL, Ay
JOEERt R AV, WA H S A lene V2R L.
pH OHIEICIL, B M-8 & pH 2 — % —%, RO BFICIIA 7+ KM REHE ) BER
%, E OSBRI AR LS R 03-P B4 v,

2.2 RE

bY 7 = = ARBHERHE (5.0X107' M) AIEOKEE L U 7 = =42 R (V) (R - 303K
Rl 17.5mg% IN-GRER1OnIIC# A L, KT 100mHICFHR LTV,

ZVARNAL AV VI (CV EMED) T D2V AZAALF Ly b GRS - SRS
BOKICHD LT 10X 10 MBI L, MEAR LA

FAYT VBRI Y LB RO 0.IN-F4 > 7 VEES Y v AR (R - BES
MR ZHEEARUTHW.

EEEW TR ) VRKE T b U Y AR K THED LB LKL F + ) ¥ A KK CH «
O pH WK, KT 0. IMBRICHRFERL L.

KA VTR E T,

TOMORE - BWEIITTROAIER A T 0¥ AV,

2 -3 EAEBRFEE

BEL PV 72 =2 ARBA A v OMERE

10n] HEEATABREIWC 1 ) 7 = 2 L AXEERERS A 8 (0.04~ 0.4nl) &9, ThicF+v7 v
Beh )y a¥% (1.0xX107'M)  0.8mlMiz KCTLE% 3.001ICT 5.

ChiczmraxXvEyy 3.0ni0%, 549D EEE 3 45O BT i TR & AR
WCHHET 5.

BHET: CVIRILFAHYT VEEA A VvOEER

10m1 BB AR Bt O K2 S 1.0l & b, 0.IM-V v EREEE YR (pH 5.0) 1.0nl,
CV %¥ ( 1.0X107°M) 0.5ml/n%, KCEE®3.0nICT 5. ORI 5 v~y 43,00l
A C5 il B, MHEZSHL, 7eaXvevasdRe UCEBHEOBREE 2 RIET
% (PR 59mm).



b7 n = r A X DY e R 7

3 EERER

31 MITzZAAZXAF OBBEEECOVT
KEEE Y 72 ZILAXDEAR
KREIRVEVERYHE LT
% 1o D IEFCBUK M A3 < Kicid
LA EWT TN R R
CHRER) b TR 5 in HCI(0.IN)
ZEvibh ot (Figl 1) . 3.0
B - T, ARELY 0.IN-THBE K
IR LT ORIV 2.

4.0 -

in H:SO4(0.1N) in HNO:(0.IN)

Absorbance
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CHHEEINAREA + vieD
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. b HM Y X Fig. 1 Dissolution of triphenyltin hydroxide

v, BAMRR S LT (1); Reagent blank (II); PhsSn-OH

HIN®TWZ YV AR LA A

Ly bEH W, TOBE, Table 1. Effect of counter anion

Table 1 1T/~ et F v

) able 1 leny &5, 4 * triphenyltin(5.0 X 107*M)

BONIWT ot 1 + v R Anion Added as

WA VB IO 2D 7 5 LEA 0 ml 02ml  AAB

VT, ThEEOREMED & F~ KF 0.086 0.086 0.0

S\, Ef, A A VERDAE Br~ KBr 0.101 0.095 0.006

PRI A A v TR I < I ) K1 0.482 0.088 0.394

X T ¢ B3 Iy ClO; KClIO, 0.878 0.878 0.0
Sh 7, Hiks SCN- KSCN 0.675  0.192  0.483

DR KR KBS Lieh - Cr,08 K,Cr,0; 0.263  0.213  0.050

to. FAYT VEEAF VOBEAI
BbEVCREDENEG LR D
T, BT HAEA Vv ELTFA YT VB A+ VR, 4 VT VEEA + v O - EEE
EEEICOWTHEETL (3 - 2288) 2 - 30E®BFERYED.

[Anion]: 55X 107®*M Ref: Chlorobenzene

RER 2 SOFERMMEC LIS, Y7 2 = VAXEEBKORMEYZE 2 TRER Y
YRR LY. 7aeXvEvgedBE LERET S v 7 OBEET 0.996CHDY, PV T 2= AL
BRI ORIMEDEIMC & d7e b Y 7 2 = VARXBA X v EFH VT VBERA + Vi1 + vt
ML TEBHCHRE SN T IO KR O F+ v 7 VA v AANHE I, Bhh5b
WD LT oo, KETOEMTOEAREERIT—1.04x10° 1-mol rem ™ &2 h, T
U7 == ARAF VEES, (0.48~T7.31) X107 °M (0.17~2.56 ppm) D& CEETEETH B =
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SHAHANOICA AELFEER BB ISR T 510, BREIRT OB 1 + VB
BRI RDHZEICED, KECHTHEIY A + Vv OBRBCOWTHRAL, Bohi-EEs
Table 2 /RT3 . WL A A VIRFELE LIV E, P T 22V ARXBA FViZF+o 7 VA A v
EAXVHREHR LT v o X v e vt lifiREk I n s, KEFDOF+ o7 VBRI + v D
BAABIIE Y 7 2 = VAXGA 4 VORMBICHA L TR LT . L2808, Hika + vk
FRTR, P72 = ARG 4 v EORBIBREED bt o, Zhik, FY 7z =4
ABGA A D 3 ODNVEVETELhBBEICE A 4 v IR DA% R, BRI TR
DA X VRBELBDIDI, FAYT VA AV EDA A VL b d L o AEEEIC R X 4
Wb Eiibhb,

RoT, APD IV 7 22V AR XA VEEREL LD ETH85E, Bk 1 4 vE RGBT
W%, $RE—E LV 722V AR M A vER 7 eaXvE VECHE ML LTHIE L, 20
B a T 7 VEBRA A VB KB LR D RS CEBETRORA v 2 F A+ T VA o+
VICEZHL, BRIh LT AT VB A VvOR KA OBEEIRT) #HETHC LT &
D, HHA A VOEENAIETHH EBbIS.

Table 2. The apparent molar absorptivity (¢)
for triphenyltin in the presence of chloride ion

LCr ] 0 0.01 0.1 1 10
[SCN7] ) '
€ 10.4  10.4 8.6 7.0 1.8

[SCN7] : 8.9x10°*™M & : x10° 1 mol 'rem ™

3°2 FALTLBAALOEEERCDOWT

B4 T EHROBEBEORT 407 VB A VOREY 5.0x10 "MEEELT, B~
FVRR E B RIC O TG R T e AR vk, =F g+ vy b (EV),
AFNALFV S b MV), 2V AZAANLF Ly b (CV), 7V V7V 27—V (BG) k=5
A4 P27 )= MG) THH, BRI s re v ey, <vEgv it ) =vE#AY. Table
SWIRENLDOMERBIZ L - THELRLRAET S V7 HEE R T O VB GERE RT. F Ok
R, BAAVERELTCV %, MilBEE LT r e vy v AU EBACR LSV ERRE
BEDIENTE, ZIT, mINT554 27 VEEA A VEEY—%F (5.0x10°°M) wLTE
WWEE L BREH OB EIT -7z,

Table 3. The reagent blank and apparent molar absorptivity (&)
for thiocyanate with selected dyes and solvents

EV MV CV BG MG
RB & RB I3 RB € RB 3 RB €

Chlorobenzene conc conc 0.15 8.0 0.11 10.4 0.05 8.3 0.05 5.0
Benzene 0.03 7.5 0.01 0.6 0.0 0.5 0.0 0.8 0.01 0.2
Toluene 0.01 5.2 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.3

[Dye] :1.33x107°M  RB : Reagent blank  pH: 5.0

Solvent
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Fig. 2

Absorption spectra
(1); Reagent blank

700

(nm)

[CV]I=13x10""M pH=5

(I); [SCN]=5.0x10"%M Ref; Chlorobenzene

fiikF O pH ° CV REDEEC OV TR LIRSR, Fig 34 R+ X512 1.2~100 pH 5%
T, LOX10T'MBAED CV #ET, %41 5L LD ) B TR AN >—E DR £ 4 2
HLENTE ., BEHROBEIZ OV, MBEEERK CLA U EBREYEL L L RTE
ehs, mURET T VI ELMES ik 57 (AB=0.121). 7 = VEE, WLEECILEE TILE Bk
EMMED 5T, $65 T, BBEBREMFLE LT vEEEERE (pH=15), CV=1.67x10"*"ME

O 5 DlE DR b Bk & Ui,

0.6 L
. (11) 0.6
g 0-0—0—0—0—0 § o— O 90—0—o0~—
i / g -0 (1D)
o -O O M B
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Fig. 3 Effect of pH on the extraction Fig. 4 Effect of CV concentration

[CV] 1.7Xx107*M
[SCNJ; 5.0x 107%M

(I); Reagent blank
(II); Net absorbance

(I); Reagent blank
(I); [SCN]=5.0x10"%M

pH=5

Ref; Reagent blank
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RER LIEOBRERERND, BHERFE (2 - 3DBIEL) 8D, ¥4V 7 VEEA 4 v OFRMN
BA L2 TRERPIFR L., 7eaXvEvEdBic Lict 20RES 5 v 7 ORHE 0.086
T, FA YT VA A (0.05~1.08) X100 MO TS — A OEAARK DD, BEhic
T D ARIEERENZ1.04X10° 1-mol em ™ T H - 7o

HEAF L DOHE KF4v7 VB A VERECBT 2 {GA 4+ v OFBCOWTHANKC LD
A, % () UADEA A VcB LT EE Sk, & (0) 14 VIXsmEBK+
TR E AR T DI EDLE (10065 - 40%) ¥ 527, 1 A v ogaiE, CV A4+ vk
BRLTz7reXvE vl 3T B, EOHELE2RPT V. S vRA+ VOBER
BAA VDL A A VERDAKEREBAA VI 0. 1EE (k) TEDYERS 2528, 14
VAERDNI Bt A A v TIRI000f5 B DA THIEDEY 5 2 Tehr 7 (Table 4 £/ .

Table 4. Effect of diverse ions (pH=5.0)

Anion Added as Mole ratio Recovery(%)
ClI” KCl 1000 104
Br- KBr 100 118
I KI 0.1 110
NOs NaNO3 1 110
ClOy KCIOq4 0.1 112

[Dye] :1.67x107"M [SCN™] : 5.0x10°*M

X #®

D PEEE F “EBICRXESHT” 5%, p. 88, 1976, HLITHIK.

2) FEEEy F L LEOFIK, 18, 1033 (1964).

3) C.J. SODERQUIST, D.G. CROSBY: Anal. Chem., 50, 1435 (1978).

4) K. TAkAaMI, H. YAMAMOTO, T. OKUMURA, A. SUGIMAE, M. NAKAMOTO: Anal. Sci., 3, 165 (1987).
5) T. TSUDA, H. NAKANISHI, S.AOKI, J. TAKEBAYASHL: J. Chromatogr., 387, 361 (1987).

6) BMAME, BKAT, \LBHE, FAKHE: 2dk, 37 (9), 449 (1988).

7) T. FERRL, E. CARDARELLI, B.M. PETRONIO: Talanta, 36 (4), 513 (1989).
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