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In preparing for the revision of the authorized analytical method for tributyltin (TBT) and triphenyltin (TPT),
which are banned from using according to the ‘‘Act on the Control of Household Products Containing Harmful Sub-
stances’’, an examination was conducted on the detection method of these substances using gas chromatography/mass
spectrometry (GC/MS), after derivatizing them (ethyl-derivatizing method and hydrogen-derivatizing method) . Ethyl-
derivatized compounds had stability, which enabled the detection of TPT with a higher sensitivity. In addition, a prepa-
ration suitable for the following analytical objects was established: (1) textile products, (2) water-based products (such
as water-based paint), (3) oil-based products (such as wax), and (4) adhesives. Addition-recovery experiments were
conducted using the prescribed pretreatment method, when each surrogate substances (TBT-d27, TPT-d15) were added
and the data were corrected, good recovery rates (94.5-118.6% in TBT, and 86.6-110.1% in TPT) were obtained.
When TBT and TPT in 31 commercially available products were analyzed based on the developed analytical method, an
adhesive showed 13.2 ug/g of TBT content, which exceeded the regulatory criterion (1 ug/g as tin). Next, when the
same products with different manufacturing date were analyzed, TBT (10.2-10.8 ug/g), which exceeded the regulatory
criterion, was detected in 4 products among 8 products, and simultaneously, a high concentration (over 1000 ug/g) of
dibutyltin (DBT) was detected. It was suggested that TBT as an impurity of DBT remained, and the manufacturer chose
the voluntary recall of the product. The new method is considered sufficiently applicable as a revised method for the con-
ventionally authorized method.
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261), TBT-d,; (318, 316), TBT (263, 261), DPT
(303, 301), DOT (375, 373), TPT-d;s (366, 364),
TPT (351, 349). /=, KFFHFEARDE SIM A
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L.
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7O FIVEEMR (Sug/ml) EKFCFELMAK
(10ug/ml) @ TIC (F&A A > +HERIA2) &

Abundance

4 DPT (1) Ethyl-derivatized compound
10% 18.17
8
6 TBT-dy;
13.66 TPT
23.20
4 LY p— TPT-dys
11.99 23.09
13.88
2 / DOT
L 20.161

6.00  10.00 1400 1800 2200 2600  30.00
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4 TPT-d
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L 1790 /
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Fig. 1. Total Ion Chromatogram (SIM Mode) of Seven
Types of Organotin Compounds

(1) Ethyl-derivatized compound (5 ug/ml): For SIM, 12 ions were
monitored (m/z 263 and 261 for DBT and TBT, m/z 318 and 316 for
TBT-d,;, m/z 303 and 301 for DPT, m/z 375 and 373 for DOT, m/z 366 and
364 for TPT-d;s and m/z 351 and 349 for TPT; the underlined number is the
m/z of the ion used for quantification). (2) Hydrogen-derivatized com-
pound (10 ug/ml) : For SIM, 12 ions were monitored (m/z 179 and 177 for
DBT and TBT, m/z 253 and 251 for TBT-d,;, m/z 197 and 195 for DPT, m/
z 235 and 233 for DOT, m/z 284 and 282 for TPT-d;s and m/z 274 and 272
for TPT; the underlined number is the m/z of the ion used for quantifica-
tion) .

Fig. 1 IT/;RY. E—VHMETHELT 5 &, KELF
AKX, TBT-dy & TBT TIXITFILVHEEMAKL LD
EEE (6 %) g s nizs, TPT-d;s & TPT @
KL, TFIVAEEBMRE L XTEE (1/45 %)
Tholz. TBT DERIEEL T, KEMETH
+okEENMESNSA, TPT JHEICIE, TF)L
fLIEDNENT NS,

HUARDREN O TPT OPEREZEZETN
W, TFIUBEEZRNEMEE L TEHRAT 250K
WwWEEzZ2560%. I T, KFEETRIY—=2
7L, AEAZTHIBRE LSS ICTFIVEEETTS
TERTAHZEEL.

INS THOGHEA LG D TF )V iFE Ry
OBHBERIE, S/N=5&LLT2-10pg ThHo/=. 1
pug/ml @ 5 [\#ED IR UIEAOHBES RIFf Th - /-
(CV=1%LLF). BEERA A X 2MEREIER
LiZEZA, Wiind 0.01-2 ug/ml O&ipH T R2=
0.9 L LD RIFBEMREZRLEZ. T o RER
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M5, SEEAZLEYOERM (iE) 25
U7z (et i) .

RIZ, TFIVEBER(LIASETDH 5 =i /s NaBEt,
VR DIRIFIE D BE 217 5 72, NaBEty 13/KIEKIC
LTRBEE, ARRERL TRV DIZT 28EN
2’7@, 18-20,24,25,27,28) 2~ = T, 5%7](?’%??@2&0‘\ 5% T4
J—=IVBRHP T, S X2 RIGSHE, GC/MS
DY —/HEEEEBRL-E 25, BT UHENG
SN Tz, WEEFITIEMBRELEZ S TS
J = IVEIRTH, RISHRDOEIT RN - 7.

SHHEHMT®H S TBT & TPT 1L, ¥ o4y —hk
W& (TBT-dy, TPT-d;s) ZWNHEEEME &L TE
&L7=. TBT OMHREME, S/N=5 &L T 10pg,
TPT 3 2pg THoz. &HOF— NEBIFITH
CREMNE SN/, TBT 1 m/z263 (EBAA2)
&, TBT-dy, ® m/z 318 D1 7 > RE O ERRIC
EDEELZ. TPTIE, m/z351(FEAA ) &,
TPT-d;s D m/z 366 D1 7 2 58JE L DM EFRD 5 E
BEL/Z BREHRIZVTND 0.01-2 ug/ml O T
R2=0.99 L\ b RiF7/sEAREZ R LU 2.

2. R-FABMICEID@BEMEDERE  TBT,
TPT 13/K-FH I X D57 H T 90%LL L
2, NFYUHICBTT S, 22T, MRS OS
BT, WD S OERE-A Y —)UHHRITK &
UANFH 2 2MATTBT LU TPT Z2A\FH 1T
Bt d 22T, MEMEOREEZT DI EITL
7. [RRIT, KRS OKMESREL BEEED 13K
BIRU =8, NFH&2MA, NFH I
T5H5IET, MEMEOREETSHIEE L. il
PERGFOBEITH, FEIEVERR E ORIy E )N 3L
HFLTWS, 22T, dbleAd:d U ICEmL -
%, KEMA, ELEMEDEZKEICBITSE TR
E922LEL BERADOOSBTY NIRRT
5bHDIL, BERIRIZAKENFY > Z2IMAT, TBT,
TPT ZA\FH5 HICHME LT, LEFEmMEYEZ
frETHZEEL

3. DURNFILATLICLZERYE B5AME) 9
HobrEx WHEREST v 7 X8 EO MR KX
VI LB EEERD & T HHEEERREERNL, K
BONT T4 VERTLESEEZAHELTHBD, K-
NFY TR DRIRDEED, INHMGNED
WAFY MITBITT 2. 22T, IOsiEREY
BoREiEERHLEZ. £9, AFH-AFH

faf1 7t = MU IVSELT, TBT & TPT D4l %R
EEIE L. TORE, TBTIZ 20-30%, TPT I3
70-80% 7%, 7t b= MUJIVMIZEITL /.30 TPT
Dotk L TIIAERTH 55, TBTIZ 70-80%
MANFY MICEEFET S, £2°C, 2UNTIVAT
LK DREMEME OREEZRF L. 10 ug/
ml, 100 ug/ml, 1000 ug/ml @ TBT & X TPT N\ F
YRR 1ml 275 ATAML, 30ml OANFH >
THHE L&A, TBT KO TPT I3H 7 AHITHK
FL7Z. RIT, 20% L%/ —IL&HANFH > 20ml
ZHRLIZEZ A, TBT ® 100% 7%, TPT @ 80-100
BB LTz, ZZT, NFY U TRIEEDE 2B
HOBRZE) Ltk 20% 1% ) —I)ILaBaFY >
20ml T TBT & TPT #EHT 52 &L /.

4. JLBEEZERD ET2HHABTIRZEERD
BRER)T—DBE JTLREEZERSETS
BEHIRARBEEANZ, K, 7Tt rREDmMEE
e, NFY I EDEMIERE, WITNHAREOR
mAH o, T, EMAIREIRE AL, VU
OORAY ZREMT S ENgholz. Yran
AY DERIRE D Z0WEIETAFT > BIAE1:
3) EMASE, NFHCARBEOWE (R <—)
DLz, 22T, RU—=HHT8THREL
TRORMEER (ranxsy >y / NFYUEKR %=
BWELT, SUAT VAT LK DIEEEDE O
Py B Rl N Oy &

5. IFILFEKLLBEOBEMEDORE RBE
B OFEZ X HIICRNT, TFIVLEIZ, 7
OUPIATLTIAEHEENHREINTY
5.7 22T, TFIVEL 7= 10 ug/ml, 100 ug/
ml, 1000 ug/ml @ TBT, TPT & 1ml Z 701 )L
NI LTAML, 5% TFINIT—FTI)-~FH5 >
10ml THEHLAZET A, WPME LS 100%FEH L
. £ZT, ZOHFENEY, TFIVFEEHREED
mEMEOREEITS & &L 2B, TBTII,
10ml ANFH > THITLNS 100%FH L 7=,

6. MIREMODH AR LzL DT, dlkE
EmOSHIE, EITKRMETRAIYV -2V, A
W2 2L =88 FIiEzZfT>o TEREL
o. ZEWAZLEYOERME (BL#E) &, TF
BB DEERA A I X DMERNSEH
L.
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W, [F—Of - HEEELTTS TH, BUIEIZT
BHC Z > TR LB D 2 ENE N,

B2, S

TEMEAZ SH UilBls S0, -5 B THRAE Y
BHICHRD, ANFHMPBOHKNHE (TBT,

TPT) MBI N, EINENELRBRDIENDH 5.

W, WEVRETIE, ERSAEL, HREEN
oy TINTEHNENMEL 2D EbH S, O
F—MpEE, EgEREEROBEZET 5. E&EH
)@ TBT & TPT X, &Y 05 — bWHE z NEE

HEYEE L THIEL TER L (07 — MIE).
6-1. AR

(9 ¥RAD) ZHr L7z, ZFDks%E % Table 1 IT/RT

T L% V2 P ke 8 L

No. 8 I3 =& @ DBT % No. 913 DOT Z#H L

FEFARBETHY, BLITHEL T, 12719

4 [El D

10ug %, No. 1,3, 4 ITHRMUEINERZIT-o /2 &
Z %, TBT % 83.5-125.2% T, TPT | 48.1-108.3
%THD, I6D2ENHo/. Lhl, &HOr—
N B 1T F U RIS S 17z, BICERDYE N
B (No. 3 AD TPT Lug ki) bdH-o7kn, =

NTH481%LLEBEDT, YO¥F—raHIELTDH
TWEHI L=, 22T, YaFX—r@EZITD
&, WENH BAFREINE (TBT 7% 98-101.3%,
TPT 71 95.2-101.7%) &SN~

6-2. KMEZEF  THOKMEZRE 4 8 E ST L
7. FO#EE Table 2 IR, Zhs8EEN51E

WITNOFEEAXbHINRho 2. Tz,
TBT, TPT kO'&H OF — NWE D 4 FE O FEAE S,
10 ug & 100 ug %, No. 1, 2, 4 \ZIRMN U AL %

JHiETH, 30 &EEE D DBT, DOT 2 & 1 1o, &4 OEIEZ, TBT 2 48.4-63.6%,
7=. No. 175 No. 7 £ TIZ&EEEAL -8 FTH TPT 7% 31.2-45.6% CTdh > /=45, Y057 — MNHIEZE
%, No. 175 &E@ DBT & DOT %3, No. 3, 1o &, MRS, &R, BiF/REIE (TBT
4,7 DS ED DOT i E k. £/, TBT, 7% 94.5-101.1%, TPT 7% 104.4-110.1%) 215541
TPT RU&H 07 — bIE O 4 OEHES Lug & 7z.
6-3. CHMEBRFEPT v 7V XBREOHERS T
R D#EER, WERERE THEETLEE. 2O
Table 1. Analytical Results of Textile Products fEgL % Table 31T/:RT. ZNHHFENSHHEA X
Sample Usage TBT TPT Other organotin IS nzho 7z, TBT, TPT FUO&HOs — K
1  Diaper cover N.D. N.D. gg_rr (())26!;gg//gg’ BMICIHRMU BEINER 21T 2. BEINZEL, TBT
2 Outer garment N.D. N.D. 7b§ 100-156.3 / TPT ﬁ) 65.7-131. 8 VC% D 7:_. 753
3 Bib (surface cloth) N.D. N.D. DOT 0.3 ug/g HJoOFy —MNHIEZTDO & , RIED B U 7 [\ Y 22
4 Bib (backing cloth) N.D. N.D. DOT 0.6 ug/g (TBT 7% 95.2-118.6%, TPT 75 93.9-104.7%) 7342
5 Underwear N.D. N.D. N - ] .
6 Diaper cover N.D. N.D. bhre. X iz, Z D#E (10-100 'Ug) T3, ldj%
7 Tank top N.D. N.D. DOT 0.3 ug/g B DOEESHFEALEBSNIMN S /=, Figure 2 12
G e T
8  Diaper cover 116 ND. ggg 4;6?555, No.7 GHHERTHZZ) 124 FOEER S 10 ug
' WL, BIEECKE > TUHEL KO TIC &R
9 Diaper cover N.D. N.D DBT 0.2 ug/sg, N S
P 77 DOT 470 g/ 9. AL, MRS S O TBT KU TPT 04
N.D.: not detected. *ﬁ{f& LT+ 71 Tf’ﬁﬂiTﬁEt%i Ehé
Table 2. Analytical Results of Water-based Paints
Sample TBT TPT
No. Usage (ug/e) (ug/e) Components
1 Use for roofing N.D. N.D. Synthetic resin (acryl), pigment, water
2 Use for wall & bathroom N.D. N.D. Synthetic resin (acryl), pigment, water
3 Use for iron part & building N.D. N.D. Synthetic resin (silicone-denatured) , pigment, water
4 Use for outdoor wood part N.D. N.D. Synthetic resin (akryl, alkyd) , pigment, antiseptics, fungicide,

insecticide, water

N.D.: not detected.
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Table 3. Analytical Results of Oil-based Paints

Sample TBT TPT

No. Usage (ug/e)  (ug/2) Components
1 Shoe cream N.D. N.D. Wax, grease, organic solvent
2 Shoe cream N.D. N.D. Wax, grease, organic solvent
3 Polishing oil for furniture & leather =~ N.D. N.D. Plant essence, paraffinic hydrocarbon
4 Shoe cream N.D. N.D. Wax, grease, organic solvent
5 Wax for floor N.D. N.D. Wax, grease, organic solvent
6 Antiseptic mothproof paint N.D. N.D. Antls§pt1c 1nsect1c1de.for wood, pigment (without # 101 color-
less pigment), organic solvent
7 Coloring vanish for woodworking N.D. N.D. Synthetic resin (urethane resin), pigment, organic solvent

N.D.: not detected.

Abundgnge TPT A G LTHD, ZoAMYEL TOD TBT 78
e e BItENbDEEZ SN No. 675 No. 813
6 Rt 7 A — 71— DI W Td 575, WEAEH H AR
] 725 TPHBD, No.7 & No. 82513 TBT ikt &
TBT Nisholz. £z, No.9 75 No. 11135 D H—
2 | A= — QB TH S, No. 11 12T &HEE D
155 DBT J O TBT Hith A5 & N7z Wi T & % 75, 19
6.00 1000  14.00 1800 2200  26.00  30.00 A E. & © TBT (104.8ug/g) J% U DBT

(min)

(5153 ug/g) £ &HIZDOT BTN/, No. 9
Fig. 2. Total Ion Chromatogram (SIM Mode) of a Recovery

Experiment ENo. 1056 HEED DOT NS,
Ten ug of four types of organic tins were added to oil-based coloring DBT ® {Jci‘é)% & [/ T DOT 753‘ {ﬁﬂa é m"c ) 7-: & % Z’_
vanish for wood-working (No. 7). For SIM, 8 ions were monitored (m/z 263
and 261 for TBT, m/z 318 and 316 for TBT-dy, m/z 366 and 364 for 5N5. BEOEIZHD>HDD, No.6 75 No.
TPT-d,s and m/z 351 and 349 for TPT; the underlined number is the m/z of . . - N
the ion used for quantification) . 11 £TD6 %E‘l:ll:lﬁ) 5 DOT ﬁ)*ﬁﬂj N7z, ﬁ*%x A

OHTH, FHEZIEICAR S TRV DOT I, WA
WARBIFIHEH I N TND XD TH 3.

6-4. EEH  HIROBEER 128G E 5L KRR No. 4, 71 b VAR A] No. 5
7. KMEBEEF DS B No. 1 /n5 No. 4 £TIE, M5 No. 11 £ T4 7 8K UG BIEH 7 B Al
KYEEREB & RRRIC/KICHE ML, FEBRGIE 4-4-1. 1 No. 12 {2 TBT, TPT X UO& Y O7 — hE D 4 f&
L O EET > THT Lz, No.5 25 No. DIEUE L 10 ug, 100 ug 2 RN U (8] [N E B 2 1T 5
NETOTHERBITENICEMRL, EBAIE 7=, KIBEMEHEH No. 413, TBT A 100-152%,
4-42. ODFEEZFTW, No. 217 0O A%y > TPT 78 25.1-29.0% CTH > /=7, Y04 — hIEZ
ICVRIRT R 4-4-3. OFBEZEIT> THW 19 &, Wind BefzEINE (TBT A% 95.8-97.0
L7z, ZTO#% % Table 4 1279, T XTOHEG M %, TPT 7% 99.0-100.1%) Mfgon/=. 7t bh>nf
5 TPT I3 S /s o 722%, TBT I, No. 6, BHERI No. 575 No. 11 £ TOTHFZTSH,
10, 11 @ 3 ®WEMA S SN2, No. 6 DIEEEHFIC TBT 7% 62.0-111.3 %, TPT 73 29.4-102.8 % O [a] Y
1E132ug/g D TBT MEHEINTW=, ZORE RTHol), o7 —MHEZTY, R0 R
i, RNEFEORMESE (TBT OEER X&EE L 7B Z (TBT 7% 97.3-102.4 % , TPT 7% 98.7—
Tlug/g) ZHBL T\, HEWNITIE, NEIEIC 103.8%) Mg oiniz. AHIEHIREEA No. 12 T
FOMHINITERKERBRDDT, ZORMIEK DAL E L, TBT A% 150.0-152.7%, TPT 7% 25.1—
LARIZEL TWS Z L2753 Zo8ENS 29.0% ThH o7, or—rfEE{TS &, TBT

IEREED DBT i S, EXAMIC DBT % ff 73 98.0-98.7%, TPT 7% 86.6-90.1% &, B/ [EIY
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Table 4. Analytical Results of Adhesive

Sample Usage TBT TPT Other organotin Components
No. & (ug/g) (ug/g)  compounds p

1 Water-based sticking glue N.D. N.D. PVP
(water-soluble)

Water-based glue

2 (water-soluble) N.D. N.D.

3  Water-based glue N.D. N.D. PVAL
(water-soluble)

Water-based adhesive . . o o
4 (water-soluble) N.D. N.D. Vinyl acetate resin (55%), water (45%)
5 Water-based adhesive N.D N.D Cellulose (20%), vinyl acetate resin (5% ), organic solvent
(acetone-soluble) " e (75%), acetone, ethanol, isopropanol, butyl acetate
Water-based adhesive DBT 2670 ug/g, «: . o
6 (acetone-soluble) 13.2 N.D DOT 4.4 ug/g Silylated urethane resin (100%)
Water-based adhesive . . o

7 (acetone-soluble) N.D. N.D. DOT 3.0ug/g Silylated urethane resin (100%)
Water-based adhesive DBT 0.3 ug/g, . . o

8 (acetone-soluble) N.D. ND. por 498/ Silylated urethane resin (100%)

9 Water-based adhesive N.D N.D. DOT 7700 ug/g Acryl-denatured silicone resin (98%)
(acetone-soluble) U o
Water-based adhesive Acryl-denatured silicone resin (65%), synthetic resin (30

10 (acetone-soluble) 0.1 N.D. DOT 590 ug/e %), inorganic compound (5% )

1 Water-based adhesive 1048 N.D. DBT 5150 ug/g, Special silicone-denatured polymer (70%), inorganic com-

(acetone-soluble)

DOT 22 ug/g

pound (30%)

Organic solvent adhesive
12 (dichloromethane-soluble) N.D. N.D.

Chloroprene rubber (30% ), organic solvent (70%), cyclo-
hexane, n-hexane, isopropyl acetate, acetone

N.D.: not detected.

BOE SN

6-5. AEEELOHE @ikl ikDIT, #E
#l No. 613, EXKEHTH 2.3 ZZ T, [
AT, BHEH ORISR S 40 8 /HBITDONWT, &
MR L 72 GC/MS JEICIA TAEES FEhiL
W AED RE 217 72, Z DR % Table 512
/~x9. No. 13 & No. 14 23[F—#8E H OB ([F—
Ov k) THO, LIF, ilRESIHICH 2 B0
—HIEH O TH 5.

GC/MS k12 &% TBT O ER#EIL, HilkHTHN
YY) TBT-dy & 10 ug/g WAL T, HO%F —
FHIEZTTOZETHS. BEE LT, Table5iT
I& TBT-dy; DEINE HELH, L /. Table 5 IZ/RF K
12, No. 13 75 No. 16 X T D 8L T A
LD TBT st /-, 512, 30 EiEE
@ DBT 23t x i, 5 TBT IZEKBITEM
U7 DBT OAHMINBH I Nz 2 EERTE 2.
No. 17 70 5 No. 20 ® 4 #7513 TBT 13 H &
Nixh-olz, £z, KBETIEH S50, 28HNS
DOT 73t i X #1/=. Figure 3 IZi Kt No. 14 @ TIC
EIRT.

IHIT, BINEEIWST, 7IVIFHhILRE
KD ETLEEZ TV, kot TLC JEREO 2 F
J -TBT SR DRI L DHBEM VT L —L L A
AAS TO X X &MIE %17 > /2.9 No. 13 /n 5 No.
16 @ 4 #HEHN 5 TBT 23 &1, No. 17 725 No.
20 D 4 iEHIMH I e o 2. TBT i
HEIOSETH, FAERICHE LALEEICKD
WRTEZHOOD, FARKMIEPBH TH>Z. —
H, 7L—ALL A AAS HIFEIC L D X AT EIL,
TBT EH B EUND EEEETH>/Z. TLCHEET
12, DBT OFEBERINTHBD, JL—LL X
AAS HIFETIX, DBT HRDAX bR NzH D
EEZBNS.

S EIBFE L 7z GC/MS £ ERNEEDRE R, 1%
78R B E L T8 L &3 Rk i
EEDHG, YTV VRO AR N IEE I
<, SABEZDODONALRETHD. £z, BIE
HIEMTH O, FHERI/HDETTERAMOAND. —74,
GC/MS LI LI RIEDEETH D, 0K LUMH
EBHWEETHS. LEN>T, RACKNESIED
WENBEEEZEZ SN S,
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Table 5. Comparison between GC/MS Method and Official Method
TBT content TBT-d,; DBT detection DOT detection TBT detection
Sample No. Lot No. (ug/e) recovery rate amount amount by official method
Here (%) (ug/2) (ug/2) y

13 080405 10.8 50.2 1650 2.6 Detected

14 080405 10.8 87.6 2130 4.4 Detected

15 080408 10.8 87.4 2370 3.4 Detected

16 080408 10.2 87.3 2260 3.5 Detected

17 090106 N.D. 81.9 N.D. 4.1 N.D.

18 090106 N.D. 82.7 N.D. 4.0 N.D.

19 090525 N.D. 77.7 0.70 3.5 N.D.

20 090525 N.D. 70.8 N.D. 3.8 N.D.

N.D.: not detected.

Abundance DBT
11.99
2000
TBT-d27
13.62 || TBT

13.84

1000
m poT

20.60

6.00 1000 1400  18.00  22.00  26.00  30.00

(min)

Fig. 3. Total Ion Chromatogram (SIM Mode) of a Recalled
Adhesive Product (No. 14)

¥ & &

HEEWEZEA T HEKEMSOBRKICET 2%
&) THANZEEREINTHYS MY TFILZAZLEY
(TBT) KURU 7 =)AL& (TPT) O
ENNEOREEZEZEZRFN L. £9, TBT KU
TPT Zi5E MR (ZFIAbiEEKHELE) L, GC/
MS THHT 5 HiEkzmat L. TPT T, TF
JVBEARO L INE D @ E I TE 2, ALk
&, D REMERLE, 2) AKPEELE OKPERENRE), 3)
MRS GHESRE, R, Uy o2y, 4 #
HE (7w b ouEtE, ok - mEBICEEE &,
SRR L o TR S HikzEmiat Uz, i
mODHNL, KFEETRAZ ) —Z2 72T, T
FILETERZIT> /2. SRS OEMEI T
Z{T\y, TBT & TPT OREHEFOADIRMTIE, B
RN G S NS H o7, Lirl, N
MEEYEE L TE&Y Oy — ME (TBT-dy,
TPT-dy;s) ZHWS &, BAE7RENE (TBT A 94.5

-118.6%, TPT 7% 86.6-110.1%) 755N /=. BH%
U7z ik T, il 31 s o TBT, TPT % 704
L& Zn, 185 ER) o, ERHEERE
(AXELTlug/g) ZHiEd 5 13.2ug/g ® TBT
NIk, =T, BEHORLZLH—HH%E
SR Liz& A, 88 4 855 B L E R i
@ TBT (10.2-10.8 ug/g) NEHEINZ L L HIT,
1000 ug/g LA £ D E i E DBT i I iz, %%
HI2iE, DBT OAHIY TH S TBT EAFEL T
bDEEZSNT.

ik, BINEEOREEEL THAEHATES
bOEEZOND. KT, WEREEHETH > 2R
e I AR EEARIR O TBT, TPT O 4, I
DBT & A ikl 0% TBT Otz Eici, A%
otk EEZ N 5.

BB BAEHEOEBICHZD, HiBHIENE
R SL N R FE AT O 5 HBH EEMZE S, &
=SS B N AR SR FAEFZE B ICHR# W= L
£9. HBSHEEE L AENEES R LT
et OREREERTE L, JE NI KO ER 321
+, RESEERERFETERT O KIS T8 5, X
7o, @K TBT 2kt L 7284 # (No. 11) Z
fRETH E X U2 b SN SR B B AR FE T O Wi PRILHE
MHRBIEH N L ET
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