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S AR R TR BT PR S v i R 0 A
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-k % Tigriopus japonicus & ¥+ % » BIFEFT F 2 g S A5 F B &N
ZAR B B S AW AR B EE B (WAR) A RS o &2
e124~48~72 22 96 /| PFenE 3R 5k & A %] & 3.72ppm~2.56ppm-~1.52ppm
21 1.19ppm > @ ¥ & L 1124~ 48~ 72 21 96 | pEen L i vk B B A W] G
5.00ppm~2.46ppm~1.20ppm 2 0.71ppme 4z % % ;& WAF 443+ T. japonicus
chfe PR i A T RS T AP B Y WAF mJd@ s i
K3 24~48~72 2 96 ) prend RV R R & W] 5 70.88%~53.97%~41.93%
$13213% - it d G o0 FEE%Y §2 A 100pph s T & 2 A
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uE - AfrER AL e BFLE O A LR Sl
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Abstract

The Taiwan ecosystem continuously all exposure in the agricultural
chemicals, not only causes to harm the fresh water basin system, but also
influence the coast sea area ecosystem. Taiwan also is located the Ship
transportation key position. On the ship is bringing the massive diesel oil as
well as the engine oil. These oil classes possibly can release because of the
accident, or intentional discarding, has become another kind of potentiality
oil class pollution origin. This study aimed to investigate the effects of
acute and chronic exposures of lindane, chlordane, the super diesel oil as
well as the waste engine oil water accommodated fraction(WAF) on roosts
copepoda Tigriopus japonicus. In the acute experiments, the 24, 48, 72 and
96 h median lethal concentration(LC50) values for lindane were 3.72ppm,
2.56ppm, 1.52ppm and 1.19ppm; chlordane were 5.00ppm, 2.46ppm,
1.20ppm and 0.71ppm respectively. The super diesel oil’s acute toxicity
was not obvious, and the 24, 48, 72 and 96 h LC50 values for super diesel
oil were 70.88%, 53.97%, 41.93% and 32.13%. In the chronic

experiments, Tigriopus japonicus delay the time which peels off the shell
when lindane in 100ppb, chlordane in 1ppb, 10ppb and 100ppb, oil class
WAF under the low concentration not only the detention peeling off the
shell time but also can cause the nauplius massive deaths. In the
reproduction experiment except the lindane in 1ppb, super diesel oil WAF
each group of as well as the waste engine oil WAF1%, other groups first
time holding the egg had the remarkable difference existence with the
control. Number of bearing eggs does not have the remarkable difference
by exposure to the lindane in 1ppb, 10ppb, chlordane in 1ppb, 10ppb, the
super diesel oil WAF1%, 5% as well as the waste engine oil WAF0.3%, 1%.
Number of brooding size in all concentrations are lower than control and

had the remarkable difference existence.
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7 4 ¥ (zooplankton) 2 & #f ch 2 4 )k 50 %]+ (BCF - Bio-condense
factor) s£_10 3] 768 # % o

Lindane A g8t en& a3 MHp ki ¢ ek~ 2% ~ B $ 2 eI R
B (PSR g4 ) HEF FasldemgR » 8ok -
X A &§:596h-LD50 5 176 mglkg e A A LHE B G 0 T
SIACBE G AR A2 FRAEG T RRE X BT R
PR o §ERFFT R NS SRR A SR Lo §
FHIMAEY 2820 2 R MAPDZENS c EDP RGBT i GF
R grengd 5 R348 K (Keith, 1997; Smith,1991; Videla,
1990) -

Chlordane # ~ #fiLv & & i & < gib% 254 (CAS No.) 3
S57-74-9» jifv e A pF » LA P YL 33 £ o Jhiv bt 4~ P P
ppE s 24 Hpn 18~26 ~ 3.6~5.2 ~ 14.4~20.6 = ’uﬂkﬂﬁrw BCF
#3200 b oo AR e A Pk S B H S EBA A EE
BE S REE A AR R R A o HTR T A
T oo¥ ok s adb AT SRS NI X 85 §196h-LD50 %
200 mg/kg ~ Frews ~ 1 96h-LC50 B 5 100 mg/m */4hr > 44 1 & £
Hap=a  FEETaslginmpE o s FRATREPF Y FR

R o (Keith, 1997; USEPA, 1986; 1987)
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Al e 5875 4 Kk Jk(Barbaraand Nancy, 2002; Fr - 1979) -
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K F A fEE rd BERART IS B a7 e e Bk e
CRFAPFTRIAIPE S LB LFHE G R LR
- R 2 B DA L iR and BiEsk (M 19943 % 2002) -
1395 Mance(1987)ch & » 4 1Sk 4n cnd 17 75 chd 4 tegr ) enis
BTRERR UFRE B TR o A3 PRERY RE P
% 4 ol L ® o ¥ A 5 &S F5% (acute toxicity tests) e &
3# 5 (chronic toxicity tests) o

EPRARHRILIATFREIRB AR ERFLS THE Foird =
chi % > H 9 96h-LC50(96 /| pE L s ik B) % & & ehficie » LC50
(median lethal concentration» & < 7 jk & ) & 4p fedF TP P gEp £ R 2
X P2 T ROFLF R & MARL > LCE0 A%/ o A

MARZIEIFTFGLEIRELAMNERF LS THA P irid = en

#£2¢ - (Rand and Petrocelli,1985;Mance,1987; 3% > 2006; F# - 2007)- 4k
CNRE TS ER S SRIES TR 2 P s R ICEa L
4 £ fr#ri] 2 7 (Chaisuksant et al.,1998) -

HRPERE&HOES VUEIHA LT EF S LR 5



% # 47 )k & (no observed effect concentration, NOEC) » 14 % 4 $- 48 3
BME72 2822 &M $ k& (lowest observed effect concentration
LOEC) » X ipl 24 # ¥t & $ vk ~ F ¥ )k B (maximum acceptable
toxicant concentration, MATC) < /i *> NOEC fr LOEC 2. [ o 12 fL " 3
FIRo ¥RA® A 3544 0% 2>k & (safe concentration > % Bl 2 4
EYPRBL!FTLFERTEA 327 T ORE) S 5 96h-LC50
0.01-0.1 1 (Sqrague, 1971) » #7124 j¢ & 1+ & 225 #718 | ¢5 96h-LC50 i +
RN B THEY R PR 2F o

EEFFPRERATRET PP AAE G HSFRRE AT R
oo B -MA N F AR REFIASE ARG ER (0 1994) -
Pty e rand g P K 95% s m AR 0 H P X u g s g
BB Sl FPLF AP E N RETLLRES o (F

2005;Verslycke et al.,2007)

AEE-HER RS TR R ¢ P
P e R F R AR LS S L sk
BARPAS LR kA2 PR AT Y kGRS

£ blded g Ry T B 2 H 3 g8 Y & p fhdcp o
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B R AP s e e AR 2 2 4 f ¢ 2 RNA % DNA
EF e TGS L g iR - w T E R E 2 2R

> 1 3

5 48 £ {o48 £ (Kearns and Atchison, 1979; Morales-Nin, 2000) - ¥4+ @

-l
S

BAEE kG WA R A e A AR A @A R A
FRFALS EFRBPEFEPFREERFER R FTHY S £ DR

Z(Chen etal, 1996) > & f.47 5 1 & H uFrd] @ 4o s fc ~ "% K4 48

G A5 & L e ATRUR BT S enil B R B K4 $ 48 eh £ - (Heath,

-~

- BEHESG REEAN IR PA AN o A S EASBE

Ao #AEFe T AR v AP N R AR T B2 Mg T o i

SH

AR D FEF RS amE R € DR FF a9 37 (Heath,

\\\

1995) » & fhi= H 4 P € re g4 A2 4 A 4 o e PERH L )
BSOS FIEREREY CEARAE 't*_’i"?ﬂ’ IR A EEy:
FEARLE 2R MR AL AL I S R A EA R S
g4 4 B R ZB(Donaldson, 1990; Karels et al., 1999; & - 2005) - 2
PRI JTkBﬂ—?’ i f W AT R enfic g o R P S R R

B e S B ABCE AR A L > A F TR TP B



it oo A R BT AIFES & ERTF N EicE 48 (Schreck et

al., 2001; Moore and Jessop, 2003; Tripathi and Singh, 2004) -



AX e MR 3 AL F-% 2 (Lindine)- 2 (Chlordane)
TR G b oA s s ol o U P SRS AT Ll
#f 4  Tigriopus japonicus 7Lz ff Kk 3 hd B LT E B%
12 96h-LC50 » HFF e Tl L4 % MM F BFRAS K LA
o kAt e A TEH Lk R F BRI R
BEA P TSR R R A T s kR A A
FREZ AR DES FFERRE  F L RS R G B

TARAF B RTRE2 $ LRy L BB RN RETE -

|l



Tigriopus japonicus &k fo* § # A E v F & 3 1% f23 4 ik
SR P LR TR P B RRAE B R 1S I PEAE R IRk L
Bep RGP E DGR R R E R g - B BHE B Y
e ok &k R A B 0 v 10L gk Igaap ERER BB R
FRE A R B R B 251 Cefzif 48 0 £k 2 12h 6@ 12h 2
TR G ABHAORMPN A Ry ARG R et Sy

By Ripdldf 2 EALT AR ERAER RS S pH B i
8.0 =+ & & & 47 Tetraselnus» = = % 3 -k — = » fI* £+ g ien
ST H AL Mk B~ (R0 1995) 5 F g X 1/2~2/3 ek Al ¥ ek
Penapam At FE 4 K,f » BB PR BRI R B R

PRI HP L EE R

SRR E
(1) &= (Lindine) 2 ¥ % = (Chlordane) &%1%i% 7%

AEHRATR Y 0 fiy 82 B & A WA %2 (Lindine B4020236
AccuStandard 100ug/ml) ~ ¥ # = ( Chlordane 390-151A ChemService
100ug/ml) ¥ Z_* methanol ¥ 5 ;3 ®|fe & = 50ug/ml =ik 3% > & 41
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Fird GnpEAL RO AC 0 FLEN A A AT p R

(2)Ag 238 b {rAs 48 WAF (Water accommodated fraction ) #1#

\\\fyr

% Bejaranoy % %A 2006 # & * e 2 o AZ s R P R T
NEE et b BT 0 @ R R R - s B T s
1AL Peq 18 P 200ml fhiip e A@ R 5 30pptis ok £ B
B 50MI cdg ok b % K A — A2 B > 400mI e fFELY 0 2 x4
FF A RAELT o e AR AT o FREE 36hr o i@ s
RokRE RS R e FRBERLERE RN R AR T
gk kT E & 5 1009650 WAF % 2kl Bk g o kB 5 a5

FLY MR A ACHk iR B ER

N R A
(D&EF 2%

FEREE 1.5~2.0mm =02 “r2 w4 T. japonicus kit {7 5% 0 A
# B & 35 325 (range finding tests)42. & * chE B 5 B /- o4 gk
Bradx o pEF 10ml 7 BIER RE%K-RM L2 10 &4 repgy o
FUFEERZESE S 2NMBHS - DERfr NGB €7 ik
B 1R B £ PR R BT o 42 F o L5 (definitive tests) pFE B
5 1.5~2. Omm =042 #P 2_¢p14 T, japonicus > & & & B % 4 96 34 JF &9
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BAEY & B3V IE LS~ 9 R A8 (400ul 3B g = 7 3 & 30ppt
ThiydtF s ok) o # p_ﬁ]m&fvu;%"”T BT & -

#% 2 (Lindine)~+ % 2 (Chlordane) sh% 1+ # ipl3F3 % 2 B Oppm ~
1.0ppm~ 1.5ppm~ 2.0ppm~ 2.5ppm = 7 Bk & > ¥ % = B Oppm~ 0.5ppm ~
1.0ppm ~ 1.5ppm ~ 2.0ppm £ 7 B)kR >+ BER 10 £ 5 - 2> 353
BEZXEHT d - Kb B % 2h~4h~ 8h~ 12h ~ 24h ~ 48h ~
72h ~ 96h Lz H i BHE > FRPFT 0 BF LY FR0RR &
ek P h¥ 48 ) PRk (AR 3R B4 MR, T 7 pipette B E ok
P2NE ) R T2 &SR M A 2541CREH L 12h k@R
12h 2.2 » BERBRAKFRE 5 96 ] pF o

Az b WAF 8 * 09 ~ 259% ~509% ~ 759 ~ 100% = 7 Bk R -
B s h WAF ek 8k R Pl S8 * 09 ~ 30% ~ 409% ~ 509% ~ 609% * 7
BER FBERIOEZ -2 28 F1 5 XEHT A% - T4 r
% 5.5 % 2h~ 4h~ 8h~ 12h ~ 24h ~ 48h ~ 72h ~ 96h L 8 5 35 1 48 8 »

‘BAFRMEY Bk R A% 0y A8 ) PRk (B2 T 2 B4
R A5 % pipette B3R F K4 2INE )RR T2 ARSI R B

% 25+1°Ckit#p 5 12h kR 12h 205 > B BEHKPFER 5 96 /] pF o
ALY TR BRI = B E 3 G 0 d 3T japonicus o ¥k

B 7

B RIS IR G R BB P R T F S A
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EFEZAED S TAEL L P FHRBHADAIMAL FIZ = A IR
TR A avE D (R 2) % LA R AR RS B R i e B R 5
= i %8 (Kwok and Lung 2005) -

RHRERETEFNLFRAERfF» - g SRR - R %
B 41 * Finney(1971)#74 i 2_ Probit analysis @ f= 7 Basic Program

e gL 2T 52 AR 8N foa s WAF 520 T, japonicus 24hr ~

48hr ~ 72hr 12 2 96hr ¢ LCxy o

(2) = & 5%

EEFEFGRA AP ZERRY P APHRES BT 20
&3 =48 #F ¥ 55 (static) ~ 4 -k 3% (static with renewal) e -k 3¢
(continuous or intermittent flow) > 25 H g4t 8L # % SR B EKE
B AN R RKNE TR P AL BRERER DT R
TG WAFEF R RE Y €T B IR ORA TR A e

KA RBREHT P F R F TS A IRk S3F SRS
PrAd PR 2 > AE T Z B E Y EKRE L Ek S
T ES o PRAE T Bk A pagkd g2 TakR
HoRPOTIEPFR R 48 o] pFruisdk-k— =2 (5§ - 2005 ; Bejaranoy et al.,
2006) -
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BN AR AR AP H LA 2 ER S
96h-LC50 7 0.01~0.1 2 (Sprague, 1971)> #5 11 & 77 § #-% .4 185 o7 &
7 ¢196h-LC50 8 ¢10.01~0.1 B > A BB~ ¥ F = kR M IFL R
FARNELER o

F R EEHOEES N eT g AR S rawt T
BAEE oA dpBein? > B3 AL G KMYE PR
L AL a‘ﬂ%ﬁfr‘u ) @ % pipette | G B g T 5k
PR KR 06 3V kR R 5 oo & B3 FAT G 1~ 200ul Rl EE-k
> &2 (Lindine) eipl3# K48k & 5 = 24 % 5 1ppb~10ppb~100ppb
¥ % =+ (Chlordane) = % pl:#-k#8)k & 5 1ppb ~ 10ppb ~ 100ppb » &
0 WAF eh= BRI A B 5 0.39% 196 3% > fedz a4 WAF ¢
Ao d wHEMEI P PR AL EE R B RR
TZ kAR ~5% ~10%) FLpRE Bk RIFF T ERMT
EAFA X PR E S X F RO - BT gl B
RERF LT 24 PR - TRtk ¥ AR A XK
P IR T ko endt pipette s WA B ECOR T o B RF AR KS &

B3 r £ 128 & 10ul = Tetraselnus &% °

(3)2 7 ¢

14



femts 1 % - e PATICR PER 47 P =t i~ 47 P T P en T IR
PERF S L E 3 (N it e P oo
T. japonicus fedpldd AP S RPF > PRI A A p RER

Bl g B o N E by G P A B F A 0w s G PR Ak
R (F 3) 0 rIT A Avpld fdots - SdRAP L RS E 2 2 fe(Ting
and Snell, 2003; Ting et al., 2000) » # A iE B-iR S 4 % P& > L2 g2 4
Pl e E F) 96 VR AR L L P o B AR AN AR T
AP AR ZRHR L ER L mr gt $AB ARzl
P ] Bepth B o RIGECRIR M E R 3 F B R ARG R
400ul =g -k 4 > % 2 (Lindine ) shipl3&-k#k B 5 = =4 % % 1ppb-
10ppb~ 100ppb: ¥ % = (Chlordane) = e ip|3&-k %8k & % 1ppb~ 10ppb
100ppb » Bt WAF ch= BplzRk B A 5 03% ~ 1% ~ 3% @ hdzs

Bb WAF it e > d st H G 3 7 P agecid B A5 H3 RIRY &

e R T 2 Bk A (196 ~ 5% ~ 10%6) 1t 5 PR E o & ik A $51

s

W

B PR E S T i okoRRE - RIT e
Ferpdle ) & enE A X k- S0k I pipette G ® 7§ 2 vpA
R/ R T gl N R DINE B Y OBIUR P il S SR >
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B T U R B Ak ik R el T R 4 g e

B KL 5 R

\\%‘

PTF B E R A ¥ 2 4 45 (analysis of variance)ip] T T e
BREEXTIHRFLR(005)FF EFLAEIEE Y ELN T T
(Student’s t test paired assay, p<0.05) & @& — # s 47 11 X drif sk v &

flez FETERFLERE -
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i, %%
-~ EMEAER

F frrpld en T, japonicus fw fE7 5 4 T e iE S A A 1
2243844 5 GiEFPBRwR A4 B5 - B6- HE T
Ttk 0 T URBI bl - 5P AEILT AP kR AR i
W Hogve Fo )?‘u%ﬁr’?ﬁ VR - BRERBERT S FEEFRE
PERF i Aem B4 0 L EFAP RS EEREZ A F A
Basic program :* & 4! LC50 & 4 % » 4edk S5 X -H @ A B 8- B 9 -

v de repd e T, japonicus K3 g & 124 ~ 48 ~ 72 2 96 ] P i
LR7ER AW A 3.72ppm ~ 2.56ppm ~ 1.52ppm £7 1.19ppm > @ ¥ &
L F124~48~72 22 96 -] pFend 5 70k B> B A W] 4 5.00ppm~ 2.46ppm
1.20ppm £& 0.71ppm -

Az m gk b WAF #4>0 T, japonicus ez #rigdd cng (44 I 3285 2
PR B 50% T ak R ERaE A 0 A 10090k &
TR ARIE S A RS £ PR WAF AT s fg ok d e
SPpplE < S AT AL Az sk b WAF B E kent > H 244872 82

L R ER 0 A B 5 70.88% ~ 53.97% ~ 41.93%:7 32.13% o

FGRBRehgE T g (1)# A RBE2 s WAF » 5 > %
FREMPBOR 46> LRAEREBIR S > CREPFFARALLIR™E
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BRTREOEVASART Y QN E BT I RMER A

4 | PEE AT F 2 a0k R o v H A ~4872 872 06 ) pFend Rk
BRPEASFXT & 2t R ER M ; (3)Ap Fe ek B T AR B Bk Y
WAF 17 2 g0 WAF eh3 M3cd 2 27 ot 10090 a4z & 88 0 WAF
JE B ¢ T japonicus ehde frepdt AR AgiE S 2 a3 S o0 APz, T 60

Y0kt WAF RIZ @ 23RcnB AR & 72 /| PFIS R R 2305 = o

= s R R

T. japonicus en= £ ;8% = £ 27 16 X »fdega e » 2 B¢ K
J& B (Lppb ~ 10pph)® B e wl 'y & B = » AF kR Tz S FR;
60% > ¥ % * & @ k& (lppb ~ 10ppb)= B e w]s X5 BAES~ = > (e
£ % 100ppb sk B APl B G AT A MrF o IR - B
SR HER AR FEE o B 8F WAF /3 43R et i » 42 %% WAF
PEER T (1% 5%)F & BT AT SRR AR ERT B
Bl % 70% > At WAF RIE2 5 =0 B 55 5 < fIF & o

&2 #° T japonicus HR A A B2 Bdpirdk 68 A T Bk
HESB 7 d BF i 2 TFREB P B 4o 3 4o Bt o 3
RS T IR EEFRL TSR F LR A RES S M
HOE O~ BER SRS - H) chpF i B 4o 100ppb Jk B e et ZLpE Y P OAE 0E 0
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japonicus i M F AR R E G 8 4 B #4e Endosulfan (96hr
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BRB 0 BRATR DR E RS S RE SRS ’I}“{
¥ = =% FenpE ik (Sheikh et al., 2007) » A& = L 3E% Y 25 B~
IREF AP IS h R S S o R~ R -

Hp %éij.%?f‘ v igs BEom 413 T.japonicus s & %% 4 Am ¥i5 L FF Y
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21 EBFHE%KR? > Forawptd 2 L FERINTAIRELERT G
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REER | 4 | Btk R R e R
(Lindane) 24 | pF | A8 o] pF | 72 -] pF | 96 /] P
1 10 10 10 10 10
Oppm 2 10 10 10 9 8
3 10 10 10 10 10
1 10 10 10 9 8
15ppm | 2 10 9 9 4 0
3 10 10 10 10 9
1 10 9 9 6 4
150pm | 2 10 10 8 2 0
3 10 10 10 8 8
1 10 6 4 3 1
20ppm | 2 10 8 6 0 0
3 10 10 9 7 7
1 10 7 3) 2 0
2 5ppm 2 10 7 7 0 0
3 10 7 4 3 3
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A At WAF 123 e WAF 2. LC50(95% 1% 47 % )

Rf T 24 48 72 96
(I %)
& 3.72ppm 2.56ppm 1.52ppm 1.19ppm
(Lindane) (2.33-5.93) (2.11-3.10) (1.33-1.75) (0.96-1.46)
5o 5.00ppm 2.46ppm 1.20ppm 0.71ppm
(Cholrdane) | (3.54-7.08) | (1.96-3.10) (1.01-1.42) (0.56-0.91)
A7 B L # # # £
WAF
70.88% 53.97% 41.93% 32.13%
B 04 WAF

(65.90-76.23)

(47.84-60.88)

(28.89-45.21)

(27.77-37.17)
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kR

Oppb

1ppb

10ppb

100ppb

EAF

2.00

2.00

2.20

2.00

2.00

2.00

2.00

2.00

3.00

3.00

3.60

3.20

3.40

3.20

3.80

3.60

4.00

4.00

4.40

4.20

5.00

4.20

4.60

4.60

5.00

5.00

5.80

5.20

6.00

5.40

5.80

5.60

R

6.00

6.00

6.60

6.00

6.80

6.00

6.80

6.60

—A

7.00

7.00

7.00

6.60

7.80

7.00

8.60

9.60

o N

8.00

8.00

8.20

8.00

8.80

8.20

9.80

10.50

9.00

9.00

9.00

9.00

9.80

9.00

10.80

11.50

O O N| o O | W| N|

10.00

10.00

9.80

9.80

10.80

9.80

11.70

12.50

[EEY
o

11.00

11.00

11.00

10.80

11.80

10.80

12.67

13.50

|
-

12.00

12.00

12.00

12.00

12.80

11.80

12.50

14.50
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27 LHFERIZBETTRFFLRRET2ZTIOREEE (S ST #)-
B kehon 47y et BME LR 5 2(p<0.05) -
kR Oppb 1ppb 10ppb 100ppb Pie
1 2.00£0 2.00+£0 2.10£0.02 2.00+£0 0.4789
2 3.00£0 | 3.40+0.08 | 3.30+0.02 | 3.70x0.02 0.0655
3 4.00+0 | 4.30£0.02 | 4.70£0.18 4.60+0 0.1069
4 5.00t0 | 5.50+0.18 | 5.70£0.18 | 5.70+0.02 0.2193
- 5 6.00t0 | 6.30+0.18 | 6.40+£0.32 | 6.70+0.02 0.3943
:%f 6 7.00£0 | 6.80+0.08 | 7.40+0.32 | 9.10+£0.50* | 0.0260
%\t 7 8.00+0 | 8.10+0.02 | 8.50+0.18 | 10.50+0.25* | 0.0088
8 9.00+0 9.00+0 9.40+0.32 | 11.15£0.25* | 0.0123
9 | 10.00z0 9.80+0 | 10.30£0.50| 12.13+0.28*| 0.0191
10 | 11.00£0 | 10.90+0.02 | 11.30+0.50 | 13.08+0.35* | 0.0265
11 | 12.00+0 12.00£0 |12.30+0.50 | 13.50£2.00 | 0.3163
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%8 Lok BB
BERT 2E4 0 3

TA e

kR

Oppb

10ppb

100ppb

EAF

1

2

2.00

2.00

2.00

2.80

3.00

2.80

3.00

3.00

4.00

4.80

4.80

4.20

4.00

4.00

5.40

5.80

7.60

8.50

5.00

5.00

6.80

7.80

10.50

11.00

R

6.00

6.00

7.80

9.00

9.00

—A

7.00

7.00

9.20

10.00

13.00

o N

8.00

8.00

10.20

11.00

9.00

9.00

11.20

12.00

O O N| o O | W| N|

10.00

10.00

12.20

13.00

[EEY
o

11.00

11.00

13.20

14.00

|
-

12.00

12.00

14.20

15.00
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29 LBk REN IR T ELER T2 THRBET(E LR

) o ke w R B dles BF LR G (p<0.05) - Fles iz
(R E ) AE R R S
kR Oppb 1ppb 10ppb 100ppb P&
1 | 2.00£0 | 2.50+0.18 2.40+0.32 2.90+£0.02 0.2427
2 | 3.00£0 | 4.30£0.02* | 4.40+0.32* | 4.50£0.18* | 0.0392
3 | 4.000 5.20£0* 5.60£0.08* 8.50£04* 0.0014
4 | 5.000 | 6.40+£0.32* | 7.30+£0.5* |10.750+0.13*| 0.0012
. 5 | 6.00£0 | 7.40x0.72 8.40x0.72 9.00 0.0909
jf‘ 6 | 7.00£0 | 8.40£0.72* | 9.60+0.32* 13.00 0.0131
%; 7 | 8.00+0 | 9.40£0.72* | 10.60+0.32* -- 0.0486
8 | 9.00+0 | 10.40£0.72*| 11.60+£0.32* -- 0.0486
9 | 10.00+0 | 11.40+0.72* | 12.60+0.32* -- 0.0486
10 | 11.00+0 | 12.40£0.72* | 12.60+0.32* -- 0.0486
11 | 12.00£0 | 13.40+£0.72* | 12.60+£0.32* -- 0.0486
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710 R FE R REF FAQLLED WAFER T 2Z REFE (543

) F BERT 2 EA

A

A E—

#IEP B FERL--F T o

kR 0% 1% 5% 10%
£ i 1 [ 2 | 1 [ 2] 1] 2 1] 2
1 | 200|200 | 2.00 | 2.00 | 6.40 | 2.00 | 2.20 | 2.20
2 | 300 300|375 | 740 | 950 | 5.75 | 3.20 | 3.20
3 | 400|400 | 950 |10.67| 7.00 | - | 4.60 | 4.20
4 | 500|500 1200 - | 9.00| - |560] 7.75
w | 5 | 600600 - | - [1000] - |7.20 850
%16 [700]700 | - | — | — | — [800]10.00
% | 7 800 800 | — | =~ | — | — | 960 1800
8§ |900|900| - | - | - | - |11.00]|12.00
9 1000|1000 = | = | - | -~ |11.25|13.00
10 [11.00]11.00 | -~ | = | -~ | -~ |12.25]14.00
11 | 12.00|1200| = | = | - | - [1325|15.00
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21 Lk BB PATB L WAF R R ™ 2 T3 (%

M) or ok ul Ao Efdles BF LR & (p<0.05) e
AEZPRBMFTHRL--FT o
kR 0% 1% 5% 10% P i
1 [ 2000 | 200:0 | 210:0 | 220£0 | #NUM!
2 | 3.00£0 | 5.56+6.66 | 6.08t021| 3.20#0 | 0.1624
3 | 4000 | 10.08+0.68* 950 | 4.40:0.49 | 0.0026
4 [ 5000 | 1200 700 | 6.68:2.31 | 0.0960
w | 5 | 6.00£0 - 9.00 | 7.85:0.85 | 0.1096
| 6 | 7.00£0 - 10.00 0.00£2 | 0.2174
#| 7 | 8.00£0 - - 10.30£0.98 | 0.1881
8 | 9.000 - -- 11.50£0.5% | 0.0003
9 [ 10.000 - — [12.13:153*| 0.0003
10 | 11.000 -- — || 13.13£153* 0.0003
11 | 12.00£0 -- -~ [1413+153* 0.0003
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2012 Aok s BBV A WAF JEA T 2 B (5 8 =

W) - FRBERT 2EH > ZEAETP B EERNM--ET o

R 0% 0.3% 1% 3%
€ Af 1 2 1 2 1 2 1 2
1 [ 200200240 | 2.40 | 2.00 [ 2.00 | 2.00 | 2.00
2 |3.00]300[1050] -- | 300 300/ 3.20 | 3.20
3 | 400400 - | - |580 420/ 440 | 4.60
4 500|500 - | -- | 767|560 580 560
w | 5 |600]600| -~ | - |867]|7.20) 6.25]6.60
%[ 6 [700]700| - [ - | 90 | 850 7.50 | 8.00
%| 7 800 800 - | — | 900 933 950 | -
8 | 900900 - | - | - [11.00] 900 --
9 [1000]1000] A |+ "= | — | — | -
10 (11001200, [+ 1 & Vo= | - | - | -
11 [12.00 1200 5 | W70 L - | | -
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213 BRI RET F A WAFER T 2 T 9% B p il (% 5

A ) R kel u AT Bl EEF LR G & (p<0.05) o FHi A
T BTG SR -
kR 0% 0.3% 1% 3% P i
1 2.00+£0 2.40£0 2.00£0 2.00x£0 #NUM!
2 3.00+0 10.50 3.00+0 3.20+0 #NUM!
3 4.00+0 -- 5.00+£1.28 | 4.50+0.02 0.4249
4 5.00+0 -- 6.63+2.14 | 5.70+0.02 0.2971
. 5 6.00x0 -- 7.93+£1.08 | 6.43+0.06 0.1003
:%f’*: 6 7.000 -- 8.75+0.16* | 7,75+0.16* | 0.0205
%t 7 8.00+0 -- 9.17+0.05* 9.5 0.0266
8 9.00+0 -- 11 9 #NUM!
9 10.00+0 -- -- -- #NUM!
10 | 11.00+0 == -- -- #NUM!
11 | 12.00£0 -- -- -- #NUM!
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1A e mFE R RET T RELERT 2

W Ao e £ 75 £ (p<0.05) -

PHEL

_].r—":l'

JE’ 1~

o T kenlie

* kR ¥ - = 30 = p ML 2 R e
(Lindane) fe “r pF R ¥ ik
0 3.33£0.33 6.33£0.33 12.38+0.07
1ppb 8.33126.33 5t+1 3.43£0.67 %k
10ppb 6.33+0.33 % 620 5.22+0.26 %
100ppb 16.33+8.33 % 3.33+2.33 % 4.56%2.96 *

TELEER b - = 30 = p L %5 R B
(Chlordane) e r pE iz Pl
0 3.33+0.33 6.33+0.33 12.38+0.07
1ppb 10+12 % 5t+1 6.84+1.19 %
10ppb 7.33£1.33 % 5t4 5.34+8.03 %k
100ppb 7+0% 41 % 3.44+0.04 %
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216 sp i fF kA BB PACB SN WAF ER T2 4 74 R
Hr ke n &7 grdled F LR 3 4 (p<0.05) -
Ag sk - & 30 = p CAREE E S
WAF 3k & ¥e e pE ¥z or i
0% 3.33+0.33 6.33+0.33 12.38+0.07
1% 7.520.5 5+2 4.42+0.35 %
5% 10.67+30.33 611 2.08+8.59
10% 9.33+10.33 4.33+0.33 % 2.18+3.85 %

%\’ 17 ILL/F\-'H; ritu

7R F AR T 2 (p<0.05) -

RS RBEFA A WAFER T2 24 R 1
ok e o Bl e

Fe b WAF $-= 30 = p CATR T
kR e ¥z T

0 3.33:0.33 6.330.33 12.38+0.07

0.3% 10£12 % 5+1 1.073.41%

1% 5.67+2.33 60 2.58+10.65

3% 6.67t033% | 3.33:2.33% | 4.31x1.78%
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