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’RE 1994—1996 4 ], F f R F R BB, ARy P A LB ARSNGB H TR
W T ER AT T AR AL, BT T 0T B o i A28 R A A BUGE R 2R, LR B R
K 245pg/L(TPT-45), F1E W E (W YT 724E 1% SR ER 0.004 4 BAFEHNBFRTEERF)
K 4.82ug/L (TPT-%). TEX—&FHT, RAXEBRA-ECRFR-ZEANE - EL
WAL E 77 3k, W LA LR & b =K B AL (Triphenyltin, TPT) 846 H BRiAF 41ng/g
(TPT-%), EIULE N 106%. FHX—EFE MBI ERMBGE HRKOMIEDES
BT T 04T, SRR, X— 7R e W B AR R R P R AT A TR ER .

Xgin  FEFRECEIEE =SHREFAH (TPT) HEY

ERSES X132

B 80 FAUE, AMIXTHEEHE SR P AN B AR ER L H#T T KREMHR
(Huggett er al, 1992; FBIL%,1994). SREZH, ZBRM T EBMREEG G AkELY
FH B K (Blunden ef al, 1986), M EMEBFEFRFHEERA BHEZEE. HAE
SRR ERIREBFENG N ST EL T Z Mk (Michel, 1987; Muller, 1987; Matthias
et al, 1986, Wade ef al, 1990). HXLE FEMEERER L. REDREHRA. Eiﬂ:,
EERBEIAFOIR, TET —FFA R R FREOEE S TR b HHILS 8 k.
RARIEEE, DS, RN AW E N ILRY A LG T E R,

1 #REAZE
1.1 A

EXEBEAABGIAABOEL (WEET 99%); THBRERBO TS TR RS
f# (100pg /L) s FAt AL 2 A H @45 KL, IE © 5%, NaOH. HNO,. K,Cr,0,. NH,H,PO, % 3 3 5}
Bréf; 2hRR MR R 4t
1.2 {Xz§

%5 78 K 2%, Perkin—Elmer 4100ZL JEFHRUE ML, As-T2 B sh#ErEds, KN A
HERKIE.
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1.3 HHHK
FEARE &M T8 100pg/ LA BARER R, B RERKARE. RFUCEE. Bt
BME BAUGEN, e RARSREENERAEN KGR T B M.
1.4 kR R BASER BT R A BRI E
KA 100ug/ LB ER R, ERENZREHTEESNE K HR I LXTER
i BR L A ik B HUAE s A v U 22
MR C =2(3C/04) < o
i 9/ 94 T R R BIR, Kb CRITIIBE R R BN E, A DS BB R E
{8, o 2 R 5 B[R] — A M VS S IR O% BE B Ar R 25
FEWRE  C, = (100/A) * 0.004 4ug/L
XA A FFTHE 100pg/ L85 4R HE 1 W 5 1Y F Y918 .
AH X AR HEAR 2 0 =alA
1.5 O EXETE
B E BN B R, B EBREAEKRT 0.5mm ¥ BRLGE, FREL 2—3g T4
RHETEOES, MA lmg/LN =FEEHER Iml, BEG G HEY 30min, B =ZRAH
Pl ATt A (L 1.6 B Mt 22) sr A B WL W, MRt M Z A A NS IRESS,
BENE ZBHARAIBGHESMATIG W RN HE, HHER KK,
1.6 HE&ASHTITIE
FEME RSB/ MZAMAELR. BFATREXARE TPT RIS R EH . H
BIEA 20cm X 20cm BT H, A HIRRANBRE. BRI LK, 120d FEOE#ERA%Z KR
FE(Yan et al, 1994) 547 2N LR RAFER G RESH IR, BT 20cm X 20cm X
30cm (£ X T x &) HEAR N, BRI A /DR, AR TPT Bii5 306 HH. 408,
BRAEHFMADCRBKEDRK BB, 15d FREE. AN EERSHTHKAY
S0m ZLBCH BB, 4 T ZBRAN G S E.
1.6.1 Z“HEARBHNBHM LR BEZETAERTHE I ZBRELKXT 0.5mm iy
HLEURL, BT84 R MERE FREL 2—3g BT S0ml BB R, Sl A 1mol/LI HCl % Sml, &R 3%
5—10min; Il A 18ml IEC 4%, #R4%, ZERGEHR. WAV LE® 12ml T 25ml O HLESR
g1, A Sml 3% NaOH B B %, JR4E 20min, XB—BRAZBARAENS. aF IS
FEIUE 10ml ECE. A Iml B, 40C A A AT RERREZREIHE, FREBBEE
HE 10ml(BRE A 10%). JEFRIEEE EHL 7.
1.6.2 S8 rid# TerE T8, i3 e, MER FRHL 2—3g TRAEE T T AL, DA dml
FK, 7 100—110C {4k 5—6h, B L&, AZR B /KHEMKERE, BERS LER
&3, 3 000rpm B L, Wit EEEE, EAZE 25ml, BRFREOEGEMN LS.
2 #R
21 FBRHEHHRULER
2.1.1 KALBEXSAERAER  HERFAREEER (2 200T), AR ZE &
YERT, SOt BEEBE KB EMALINE 1 fin. BE 1 RTLUEH, KR EBK, BOLE
HEA., HHARPEFREGESTSGHIRS, KERESIRHTHESESHHRE.
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B, AT 45 SRt BT I EE AR BOHEE A 3K, DA K, Cr,0, (4g/ L) FE g AR BU A B, IR AL IR
S 4F TS5 R WA K T NH,H,PO, (10g/L) 1 Ay & 44 St Al B, ARIR T R 6 BE A 0 B 3¢
s FRRBOAR A A Al K Cr,0, 8 R A B, (B A 4 NH,H,PO BRI E.
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i
Fig.l Effects of ashing temperature and matrix m%%%"ﬁ] .
Fg2 Effects of atomizing temperature and matrix

modifier on Sn analysis modifier on Sn analysis

2.1.2 BT AR E R4 R HGRETRENBHITERCATHER
M. TERAKGEEN, AREFARETHRERRNSIEROE 2R, AE2
AT LLE A K Cr,O fE N BEEBHENE, fEFRERE, B FREE 1 800—
2000CEEERTE, RFHBERTHETX -~ BEEEYIFBRCEMTRE A
NH,H, PO, ¥E 4y 3 {4 5 i#t 77 o B 7 I FALIBBE 8 M5, 72 2 100—2 200C A/ TH.
2.1.3 EKBHR TG REE RS B (K,Cr,0,% 4g/L, NH,H,PO,
X 10g/L) S B LA 4745 R (Pinel ef al, 1985; Mckie, 1987). G 1 AR, E ek 5
MIMASI D ERA —EZ W, KRKUCBREEEAN, WA K.Cr,0,/5, BIsEE KK 42
FRCREH AT SE, [HinA NHH,PO/E X Z ks &7 6f, ZE R KALIRE T e B &1
IR EEEE. BeAh, G B 2 Bk, 3R (Rl R B AR O R, R R Rl Y R T LR B DA
ESFHMER, o8
2.1.4 B RPN BE X A AT S SR R

BRI E AT R E 3
N REUWHREERKET (0.2%, V/IV)IRHE <04
OB OE B BUS B, B RE ALk |
’ l 10

-

BN GHEREMAKR. IHEERE # .
ATE R R E R A 10%. 0.20
215 MAERMHEHIHSZE GE=FZH
43 8T R B NH,H,PO, (10g/L)fE K&k
A BBWMESHTEERLER, &
K,Cr,0, (4g/ L) fE A KB HER ., =K BEHM
B TEAR AR K 286.3nm; # R 0.7nm; A BEARBKRE, HAH L' vov FH
MARE; AERERITA SndT JTHIAN 2A; UESERNFERSEK. SR EFERN

1
EEHRITE/Y
B3 EEFHREEXB TSRO E

Fig.3 Effects of nitric acid concentration in

matrix on Sn analysis
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10ul, EAEMFMARN sul. AHIBHEHH P BInE 1 Fiw.
#1 ZEESENEBHSRLE

Tab.l Analytical process of organotin and total tin

HHLH > it Y BESTE R

FHR B F+ig & A 1R FE & [A) FHi| RE FHE A {RFFET ]
Fs (C) (s) (s} Fs (©) () s)

1 110 S 20 | 110 5 20

2 130 5 30 2 130 5 30

3 300 15 30 3 1 200 10 15

4 2 200 0 5 4 2 000 0 5

5 2 400 1 2 5 2 400 1 2

1) FAEMHERAINHH.PO,; 2) MR YK,Cr0,

2.1.6 HEREEMEER REBELBER, ARG H L FFEKRE A 4.82pg/L
(TPT-%5), 8 th R A 2.45ug/L(TPT-%5) . 456 —E M BB EM, 3 T EHI R T F IR
P 5 A A R BT LLGK B 41ng /g (TPT-85, T &), FTERARRHE N, 355 E R
& R4+ RIT R X AR ME AR 22 8 0.014.

2.1.7 [EIRELHER B R Bl R LI 25 RE 28 106%, 7 B B b 38 13 12 0 = HfR
LG A B R BUSCER.

2.2 HROHER

2.2.1 FFSPABEAIER RGO TSR (B 4) Mt E ALK S MBS MR
SPELRAER AT ERITUEL, R R R MEGLIBR N =R RSB
EHESTINMNAZXAGEIX, 1545, FAdBREERDGXYREH=ZFERLS,
MEEEENAEX AR HA KRG L WERNLBEX A =KEG TR, KEES
(SrE1R 233 M 2. 79ug/gie. TE). 120d f5, EH ISR NGEX B HHA T ZFKEH T E,
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Fig.4 Analytcal results of TPT and total tin in simulation experiment and field experiments
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HREAR: BEGEENLEXAIGEENRFERER (55120 1.20 # 4.07ug/glk,
FT&E), BGXAEERSHREYATHE T b EGHNKE MUBESREER IR
= (10.92pg/gle, FH).
222 EEHE] HAKORREL SIS R EHER HKORERRESR, A LR
FEAME=ZBREIBH SR’ 1.62ug/g(U TEREF Sn S &), BHMIEN
2.76pg/g, FHZEXBITAY ELZF — EREMNBHITY.
3 ZiE5itig

LI REY, OB FEFRUE T B RY b LB AR S 0 4 B e
B, LR m WA RGN A —EMERKR, S ZBURAENLEE R A
NH,H,PO, fE Ay Ze AR Uik 7], 78 80 AR B9 AR BE R, B BT LAA 2038 /80 40 A R BURE AT AR 1 BR
RE KCr,0 M THr R R L ERRA KNS, AESAHHUERLE S, KA K 0,
e R B AR BE I 0 MR IR B A R, Bl 3 o A 5 3R

St e X R A RER, = T EGE KRR mERER, ¥ LA LKL
M, fEE ESESIERHNEIS SR G, Kk A L% 0% R L4 AE A 3 T R
(Evans ef al, 1995). EEBEENE, KIEPRAIS —BE#HATRY, KBERERE
KK BEAK, B AT U 30 1776 T TURR Y b, A5 T RE X JE A A= 75 2R 40 8 AL 38 1 02 (Mleador
et al, 1997). [EE, BTV B HHILE N BEER, SURY AR BEESTEB T
T E&AEESAF IS IE YR (de Mora et al, 1989). Hit, R EH L
P75 Y W EE AR (Quevauviller er al. 1994), AXAMEBEHN HET L HLGHRE
1 7 A AL 45 O 4 BT R IR T (AL L B B

B ERSMR LRI T EFEBALDE MW R R, RIS YE#
XHMEGFRIEXMN=ZBRAENBHEHSTREHES TR XM H%X, HH
SHEEBEVRY T HEERENY BT R, 120d EH% XA EXBEKENSHHA=
BARA VLS5 B & B (H 9 R L RGP AN — . B AE LB LS. TRIH TR,
HISYX TPT W EEEERE HEF 4 000ng/gZ ., *EFIM LAY BELEH IR
W ERNMERRANAEYRE WS BH L SEH T2, SE ISR NEEYE
T, M HEERAEYRHRE, N ERXEEYEN EF: ot 53X 5 E XA, 4
FHEATRE D, Bi5REKNBAYEFLE (Yan er al, 1994), HHEX—RETEA,
EXBEGNEMESRAGEA ERL., RGBT HKOREBAS R ZBURE L
BN MERBLRISREBXHKE, R ZLAHNRYELZAFIHLEDN
wY., MTARSENEYNAE RN, BFEHF S HRTMIEM.
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ANALYSIS OF ORGANOTIN AND TOTAL TIN IN SEDIMENT
WITH ATOMIC ABSORPTION SPECTROMETRY

YU Ren—cheng, SONG Xiu—xian, LI Jun, WANG Qi, LIN Qiang, ZHOU Ming—jiang

(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract A method with Atomic Absorption Spectrometry (AAS) for analysis of organotin and
total tin, which were deeply studied in the past two decades, was introduced according to the
experiment from 1994 to 1996. Some instrumental conditions, like the ashing and atomizing
temperature, modifier, and nitric acid concentration in matrix, were optimized to meet the
requirements of analysis.

The experiment showed that, with NH,H,PO, as a matrix modifier, the absorbance of tin
decreased when ashing temperature increased from 350 centigrade to 1 000 centigrade, while using
K,Cr,0, as the matrix modifier, the absorbance kept relatively constant The experiment of atomizing
temperature showed that with K,Cr,O, as the matrix modifier, the absorbance of tin reached
the highest value when atomizing temperature was between 1 800—2 000 centigrade, while for



3 FTLW%: RFREOGEUUE TUARY B S Ir s R 321

NH,H,PO,,. the highest value of absorbance occurred between 2 100—2 200 centigrade. Since the
relatj}}e}y high absorbance with NH,H,PO, as the matrix modifier, it was selected for analysis of
organotin. K,Cr,O, was selected in total tin analysis because it could reduce the high matrix effect
The difference of nitric acid concentraton in matrix from 02% to 10% had litde effect on
absorbance val'ue of tin.

The optimized method had 2odetection limit of 2.45ug /L (TPT—tin), and the sensitivity (tin
concentration comparable to 0.004 4 absorbance) was 4.82ug /L (TPT—tin). The detection limit for
field samples could rteach 4lng/g (TPT-tin) with certain sample pretreatment procedure. The
Experiments revealed a relatively high recovery rate of 106%. The method has been applied to
analyze triphenyltin (TPT) and total tin in samples collected from a simulation experiment and an
effluent discharging site of Huangdao electric power. The results showed that TPT could release
from paint to the sediment, and diffused outwards. The higher concentration of total tin compared to
TPT revealed the degradation of TPT in sediment. The TPT at the concentration range of
detection limit— 4000ng /g could cause variance of benthic community structure and biomass. The
analytical  result of the sample collected from the site near Huangdao electric power indicates
organotin pollution there.

Key words Atomic Absorption Spectrometry (AAS) Triphenyltin(TPT) Sediment
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