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K2 b7 LSEBREILE AU BERERS
YOI 57 ¢ —Ic & SREBBROS TILX
LAZ{EEMOER

HhEBERE® , W AT, BLER*, $EBEMZ, BEREEY

(1987 4 7 B 13 H2@m)

RYVBIEE =N ORERLF A v v OHLEEA, EAME: L CRERRCHVWOhTWE YT A
FARRAYD oy, ¥ HPLC »AVWCTRFALAE. SEISACEIAZZ7I v -+ FOD
Shodex RSpak DE-613, #@hiHic 10mM V vEE—# Vv AE&E®K (PH 2.3)-2%2/,-21 (3:7) B
WERAVWCTAEDOI7AEALAL (AF N, =F A, TREL, TFL) 2HESELE. X, 2Hhb
DEBOIVTARAAZETA I FAAXD HEEE, #F7ARFIE=ATLa—L%ED Asahipak
GS-310H, #BE)#HIiC 10mM U vE—» v v AEEK (PH 2.0)0-2 %/ -1 (4:6) RELZHEVSC
LICE->TERLAE. BHEE, TV VYEHAVWAFAL S 7 2a8EFEKLESERL, WFhi ng
VRLCOBMEAEL L. BRESEZICSVWTaITEZREL, 0.05% HE-2 % ) — L CHiH 4,
TABVHIL~FH v THBZTY, BUBEIL T~V V-BRBR=FVIEKE TA X/ - LEID
FTAFANARNZHMHT 5B RIBETCHELRLS EVTAFAARZ QIBTE . FECX D 1RE
(BL®HA=) b 900pg/g OV TFARARXRBRBT B LRIC, ZOFMPTHB LY FTFLRAX

PHEET I TV L 2ETHERRIBEM S GC Rt GC/MS itk » THBREL .

U i

BFEAXLEWE, #yEke=1r (PVC) OREH
ELTORRENRZD LR THD, FEFEEDOARE
ZDIANIENR Y, BELERIARTHGGRATWLAD.
ThobGHoEREEONRE, BEFRAERER,
ZOFLEME S SO AFEOBRSER Sh T\ 5.
FDi-bic, TLCHD, AASHH, GCo»~®, HPLCP~12)
TeED DPER RA LR TWBE, FhbLOHE L%
%, B, BFE BRE BELSCEAMBESE
> T35, §E, FESPEL L TRABRIhTH 58
# HPLC 2\ o7 A L2 L&k oket
TV, B, REATEYHEL L. B, KEMAR
(BIEHRR) o EZIGA Lo THET 5.

2 EBb B
2.1 BEEEUHEX
BTk, HEROAMIT R LA LD #-3—,

* KIRAESLARBEREA : 537 K BRFF AR 8RR
K fi3E 1-3-69
*ENAREER 108 HERERKALE 4-6-1

]l

FARVYHBOA o ¥V IRV F 4 AL v F VIR
0 EZHAVWE.

B T7TAFAAXEBERBE : BIES 2512 X
(Stream Chemicals #), E{LY =51 2 X (Alfa Pro-
ducts 81, i 97%), HILY 7w 2 X (K&K &),
Bt 75+ 2 X (BER{LRITER, #E 97%), #Eib
VHAIFAARAR (RR7 74V 3 p A8, $EE 95%),
%4 100.0mg % 2 2 /7 — L 100 ml {TH5MR L CHEHEDR
WERABM L, AL/ - ALTCEHEFRLTHVWE.

#HA T XALANE, FEMERTEREY v (2,34,
5,7-_v e FeFv75KV) REEL AL/ —LTH
WLTHW.

BILP )V 7 F L 2 XIBHEEWE - bR T2 8EL
Yy 7N AR (WiEE 98%) 100.0 mg % ~% % 3+ 100 ml
WWEBLE O EURKE L, AE~F 4V eHRL
THWE.

ARREERR ¢ MEMPBILER R X EREBEHE (AAS
Fi, 1000ppm) 2EHE 3% WEBTHFRL THWE.

2.2 3 K

HPLC & : #¥ER Y 7 Izl L-4000W 5,
W T AILHEEXEEF v 712k Eldex £l A-30-S #,
R BICI: BER SRS RF-530 B2Hvwk. A
vV =/ % —7k, Rheodyne %! 7125 B Z /. 4B
B 7 AR, BHMEIH Shodex RSpak DE-613 (150

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

868 BUNSEKI KAGAKU

mmXxX6mm i.d.) ROE{LRR T34 Asahipak GS-310H
(250mm X 7.6 mm i.d.) ZfAwvi.

ST HERNRILS (ECD) ff % GC%{E : Bl 7AG
HEEwk.

GC/MS %8 : BAZTN JMS-DX300 2 iz Hewlett
Packard #! 5710A B GC ¥ FZEF LD OxEH
L.

AAS BE: BRIV v — VL - T v ¥ =8 AAA4S0 B
icFks FLA-100 7 v — AV ARBZEBELLLO
REHAL.

2.3 ERE

2.3.1 RRBHEOWMY A 1.0g % 200ml O
A7 5 A aigky, 0.05% -2 &/ —n 75 ml ¢
30 HEIBW AT 5. MILES G2 D77 A7 4 12X
— CHIMEY BB L, BAWRO Y 7 A%R%E 25
ml 2% —ATHEL, WREFRCMZ S, HhH
Py 500ml ORI BL, 1M KEMEr Y ¥
A 10ml Zfix, ~F+v 20ml T2EPEETS. K
W, A&7 — AR, ZREK 125ml, 2158 15ml,
WAL b Y v s 15g i, ~Fyv-ER=F LEK
150ml ¢ 3 BT 5. HEEESO BR=F 12O
SRR, CAFAAXESFERNETSD 90~100
% rL, v=FARGCTrELED 80~90%, <7
F A7t 60~80%, oA 7 Falsh 50~60% ET%.
HBE (~F v v -FE=F VRK) TEKRERS Y
v ACBIKEE, 77 A7 4 A5 —TIRAL, FRZFA
By sAaCEY R — &) —= AR V- X —CHELH
4%, BEys HPLC oBBHCEEL HPLC R
BRETS.

2.3.2 HPLC % LyBEH 5 A Asahipak GS-
310H %\, 10mM V vEa—H» Y v AiEEK (pH
2.0)-4 % ) — v (60:40) BEEBEMEL LT, o472
FARZEBDOAED T VFANAR (A F Ny =F N,
Fa vl FFEA) EOHEEYITS. 0.005% €Y v-
AR —AEREFEALH T 2NAFEEERELLT
Rin &%, Ex=420nm, Em=500nm oOIFKIZ L hag
YBRBBRTHET S, v 7 F A AXBER, O
Ccr— /7 EHRECLIOBRER I DRDS.

4yBE# 7 2 Shodex RSpak DE-613 % fv,, 10
mM ) vEE—H» Y v A RREKR (PH 2.3)-2 2/ —n
(30:70) Bgkx BEHE LT, o4O TAFL
ARXDYEERIT, K4 €—7ERECL D ROBRE
BT XV BEEXRDS.

2:3.3 AAS [CEBAXDER HAEAAVERES
NIBEIL AAS TAXERERTS. 2:3-1 i~
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BB > T~ v -Eif = F AR O B EE
%, BREYCES 2ml 2 BWNAHABRYID T T
Bk TR MBL TR T . 3% WE 15ml T
# ABAY HHREEREAT 20ml TESL ABBEK
Eth. BEIBVGCBAECIIRE 3% WRTHARTS.
AAS ORIEIL, FE 286.3 nm, B4k 150 °C (205),
RAb&4: 610 °C (50s), JEFAbs&H: 2710°C (10s),
7 A= v 31/min O&MHETITS. HbALDRDIC
BEBCIIVAXBELZRDS.

24 FYTFNIXORER
Hagwwic k3%, ECD-GC Kot GC/MS ZHu
THY 7 FAARDERROERERTTS.

3 BREUEL
3.1 HPLC &#0iak
3elel S XFN, STFI, CSTOENRUVSTF

LZRXO) HPLC [CX3HEENMME EEMHELTY)
HRROAE -5 AHY) = —ROFKTARCOWTHEI L
7-. vV #% Tt C2 (LiChrosorb RP-2 5pm Merck
%), C6(Spherisorb C6 5um Phase Sep #), C8 (Uni-
silQ C8 10um » A 7 v THH, Chemcosorb 7C8 7
pm 4 A =), CI8 (LiChrosorb RP-18 5pm Merck
%, Inertsii ODS 5um # A 7 » T8, Diasil C18 5
pm A7 =< b §, Chemcosorb 7-ODS-H 7ym 4
Aafl) RERXAVRSHESENEL, T4V V7
B REFSEENE ORI ol X, F—F AR =
—RD5BRYAF LRI T A {BMETHE Shodex
RSpak DS-613 i. d.),
Laboratories i PLRP-S 5um 100A (150 mm x 4.6 mm
i d)} TR ) AR ERBRC RIF RSB bich -
Fh, BV 2EZYL—tHh T A {BMETHE Shodex
RSpak DE-613 (150mmx6mm i. d.)} W&
AH4BEDOUCTAFAAR (AF N, =F N, TrRELR
CFF1) BRIFCHENENTE . LhL, O
TAFTIRS A 7 FAAREN 7 LCBEINEET

(150 mm x 6 mm Polymer

CHBHBLTI otk

—%, BEHCOWTE, AEEEIBEEFER LD
BAasbe TR L. Thbb, BEERELLTAX
)=, Tb=LFVA, FE5Fu735vVROAY
TR EAT Aa—AxEG, BEEEHR L L CERRIE,
Y v, V. vBERYY VE-7=vBO ARER
., FOERA 2 —1-Y) VEBEEERO A5
ShENBELE— I BROBW IR T AR EZD
L ERyD ot FLTEOBERRU PHERE LI
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EZn Fig. 1 WRLICXO KR 2 %7 —n-) vERIER
¥’ (PH 2.3)=70:30 THRLBV SEEEN B LR
. B, 7A% AR EEEOBBHEFCIiRA 4+ vk
THRDICE — 7 OBRBBL 75 L E L bhi-DT,
ChEMETsedic 4+ vaRE ERERTXHD
RYBRVANKFVYBF I YA, ~NFY VALK VEES
FIVARPAZZVAARVEF Y O 2k T
ERBAICEM L TR HOHRLRD Shith -
7o,

f T T T T
0 4 8 12 16
Retention time/min

Fig. 1 HPLC chromatogram of a mixture of

dialkyltin compounds (methyl, ethyl, pro-
pyl, butyl)
Operating conditions for HPLC——Column :
Shodex RSpak DE-613 (150 mm X6 mm i.d.);
Mobile phase : methanol/0.01 M KH:PO4 (pH
2.3)=7/3, flow rate: 1 ml/min; Labeling re-
agent : 0.005% Morin in methanol, flow rate:
0.5ml/min; Detection : fluorescence detec-
tor, wavelength Ex=420nm, Ex=500nm.
Peaks—a : methyl, b: ethyl, c: propyl, d:
butyl

3edle2 SHIUFNRXDFH KV AZXZ7YL—}
NS ATCHPARTERS A7 FLAXE, HY =
Tawa—maRy)=— (PVA) #3524 {JAleITHEB
Asahipak GS-310H (250 mmx 7.6 mm i. d.)} <fio
AFEHOCTAFNAREHESBENRTE . BEHEE
LTA %) —n-) vERESEEK (PH2.00=60:40 %
Al b2 RIBVWAOBEENB ORI, Z0 7Rk
75 n% Fig. 2 R L1.

T ] T
8 12 16

Retention time/min

[T
e

Fig. 2 HPLC chromatogram of a mixture of
dialkyltin compounds (butyl, octyl)

Operating conditions for HPLC——Column :
Asahipak GS-310H (250 mmX7.6 mm i. d.);
Mobile phase : methanol/0.01 M KHzPO. (pH
2.0) =6/4, flow rate : 1ml/min; Labeling re-
agent : 0.005% Morin in methanol, flow rate:
0.5ml/min; Detection : fluorescence detec-
tor, wavelength Ex=420 nm, Em=500nm.
Peaks—e : butyl, f: octyl

313 STAFNIAXDBRME FHA X OBRME
ELTohiEcre, UV RHED, By,
EXHCERERD 5N T REROCEEM O AT
MERB 1. X, Yu LRIEHEROY7 ) 7 e ek
FAC X DOMRICE ) vREC X B HEA L H 5 AR
7 N AALE T B L BRREE 0B I T R s
LTw3% Lal, ks 7 A5 EROEESEOH
TR R > T 5. FZTHEEDEY) vRAEC T 5
BHEEY XA AROR VAT L EATE 20 E 55
BRLILzh, ZORTITHFIHTE S 2 Laign
s, RHERECBERER L LY vRIESER Y H
WICBER B ol REBRL S/N=3 L 1LT%+h
Thox+0 (4.5ng), o5 (1.8ng), o7 r

N (2.6ng), v FF (6.0ng) BROTH 7=+, (40
ng) THo- i,
3eled RBRE CAFn, CxFa, UT R e,

CTFAAXES 0.1~1.0ppm OB CE AL TS B
W HREL RL. X, oF 27512 X1% 1.0~10
ppm O CEA LM% RIFCBEBM YR LT

32 RTAAEIEDERE

321 JY—-2T7 Tk FERARILELET,
RAKFWEEELLOVEI DY, 2V —v7, 7
BIFZ Lic CHIBEEZ 20 % 20 LEBaE, 4
FNRBE L > TLH 5 2DHErREINS. o
X VI L HDHFEWEOREC O TN T - 7.
Thbb, BEHMHLTHELRER-2 2 ) — LB
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FAKEBILF L) Y ATT AR VEE LI, ~Fy v 20
ml C2[E 4 & —AEEHETHZLELL. 2O
FHvAMBIREVWThO 7 A+ AL AR BB INAT,
BEAETRTNA R ) —AHCBEL TS 2D
ot HoTZD2z Y —v7 o, 7RIEFT S ERTX
DREASYRR L LB I EREOFHLTRE L
Bbhsb.

3¢2:2 HHBE 7 AFAARTThEEELS
Birdicdd, A&7 —LEANMLEZST AF LA R
Thibo~Fv v -E=F L BABRO ARG L
LEARID., T, ~Fvv-EB=F VEAGHEK
OBRB IR R TEHAGERY L. BEF bRy
Ry b B F LOHEE, ThERhY AF VAR
2% 90~100% (HhiishK 85%), v =F A ARH 90%
(FHEBEK 87%), o7 r €A AXH 80% (HHIZHHR 98
%), U7 FNAARRN 60~80% (FHEER 97%), oA
75 AR RN 50~60% (R 98%) Thot. <
DT EXT AF ANEORER OB LI EkIMEL s
BlbrtELBRE. Lo THWBROCT AF A AR
IR U TR =F VO ERYE2 H T L L LT

3¢3 FRINELREER
KERLOFTREMRC LAV THWE Y 7 F
ANARERBCHEMERERET - . Tiebb, HEHik
ST FAAR 08 E, BEAXLEREEERROBL
BHA-REARVYT 4 ALy F v ZREGML, HHEEE
OFEfp = F LD RY 60% & L THEMERERETT -
fe. FORKEBEERER 72.5%, 11.8% (n=3) OEULR
niEbh.

3.4 AR KOS

T F A RGBSR OBEAMBEPRER & LTH
AEhTwa, Ky v miiR#ERS 30 Ao
I T ot nh, 1EK @LDHA=) hb 900
rg/g DT FAAXRKEH IR, £D 7e= 7S
5 n% Fig. 3 WRLE. ZOfE: AAS & X B340
EHRIE—F LI X, WThoRBe o LW TIgEY
— 2B d b led - T

35 HEEMRAICEBALLFY TFALZXXOECD-GC
RU CG/MS [Ck3mER

T FAAXNRB IR IGE, REASKCERIE
EERTWBEROBE Y 7F LA XREDORFHIY &
LTEALTVAEEENDS. £ TCHEIVTF LA
ZHABRE IR LA —eonwT, ECD-GC RT»*
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Fig. 3 HPLC chromatograms of dibutyltin in a
diapercover sample (A) and dibutyltin

standard solution (B)

Operating conditions for HPLC were the same
as those in Fig. 1.

GC/MS Bz L ) v ) 7 F AL ARDERET T, %
DORER, BB (4~5v8/g) DY TFALAINRHE S
7o
EHRXOERICN LD, HEREERAEMAIIERR
I VEE A AEYMEEL T EE L. TZICHLTRE
LET.
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Determination of dialkyltin compounds in
textiles by reversed phase HPLC based on post-
column fluorescence derivatization. Harunobu
NakasamMa, Shinjiro Hori, Shozo Iwacamr*, Hiroyuki
Nakazawa and Masahiko Fujyrra** (¥*Osaka Prefectural
Institute of Public Health, 1-3-69, Nakamichi, Higa-
shinari-ku, Osaka-shi, Osaka 537; **The Institute of
Public Health, 4-6-1, Shirokanedai, Minato-ku, Tokyo
108)

A simple, selective and highly sensitive method has
been developed for the determination of dialkyltin
compounds in textiles. Dialkyltin compounds (di-
methyl, diethyl, dipropyl and dibutyl) were separated
by reversed phase HP1.C on a polymethacrylate column
using 10 mM phosphate buffer (pH=2.3)-methanol
(30 : 70) mixture as the mobile phase. Detection was
made by a fluorescence detector with an excitation
wavelength of 420 nm and an emission wavelength of
500 nm after postcolumn derivatization with Morin
reagent. Dioctyltin was separated from the other
dialkyltin compounds on a polyvinyl alcohol-copolymer

Chem., 53, 74,

column using a 10 mM phosphate buffer (pH=2.0)-
methanol (40 : 60) mixture as the mobile phase. The
detection limits of dimethyl, diethyl, dipropyl, dibutyl
and dioctyltin compounds were 4.5, 1.8, 2.6, 6.0 and
40 ng, respectively. Dialkyltin compounds were ex-
tracted from textiles with methanol containing 0.05%
of hydrogen chloride. The extract was alkalized by
sodium hydroxide and was washed with hexane. The
methanolic phase was reacidified by hydrogen chloride
and the dialkyltin compounds were extracted into
hexane-ethyl acetate. After evaporating the organic
solvent, the residue was dissolved in the mobile
phase, and the solution applied to the HPLC. Dialkyltin
compounds in textiles were successfully cleaned up
by this preparation and determined by HPLC
with good selectivity. Recoveries of dibutyltin di-
chloride added to various textiles at the amount of
50 pg were about 729 in average. A large amount
of dibutyltin compounds was found in a diapercover -
(900 pg/g). And a small amount of tributyltin com-
pounds could be detected in the same sample by ECD-
GC and GC/MS, as an impurity in the dibutyltin
compounds.
(Received July 13, 1987)

Keyword phrases
determination of dialkyltin compounds by reversed
phase HPLC; detection by postcolumn fluorescence
derivatization of dialkyltin compounds; determination
of organotin compounds in textiles; clean-up by
using liquid-liquid partition.
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