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(EBEIBAE B AR P IR - H B WA YRR E A Y (FIE - Bi/KERERER
Rtk - W RECA/ KBRS bRV E SHERE - MPAAIE PVC R (0.01 mg/L K 0.1
mg/L) KSR PRETHBRB A /K B AR B ~ AR T B EE H B EDOVMTT Rt B - G553
0.01 mg/L ~ 0.1 mg/L PVC JRIEIRE - S A G B NENE LR - (HE g e E BRI R K
FEEAREEAT Ry - 0.1 mg/L PVC R E (I SR EAT A A LA ES - FREERE =N
HHZH - tHAEAE 0.0 mg/L ~ 0.1 mg/L PVC RSB N4 S HG RA BERUE L RIS - &k
7% DVM B H M5 ~ R EAEF BT Nocturnal migration 182 - {HfEEA PVC fyEiEd
KA ESLONEEERE - h— 1T AhNE - BT aYsRmiias b R ET]
RERCEFAIE - T /KN S BB ] DA s AR R R I = R A R S B S -

Abstract

Microplastics are commonly found in the natural environment and can even be consumed by
organisms,enabling them to enter and transfer within the food chain. The high sensitivity of Daphnia makes
them 1mportant indicators to monitor changes in aquatic environments. We investigated the effects of
microplastics on the physiology, reproduction, and diel vertical migration (DVM) behavior of Daphnia by
using different concentrations of PVC (0.01 mg/L and 0.1 mg/L) as variables. The results showed that
environments with PVC concentrations of 0.01 mg/L and 0.1 mg/L did not affect the survival rate of
Daphnia pulex, but did increase their heart rate and reduce phototaxis. Furthermore, a 0.1 mg/LL PVC
concentration can cause Daphnia pulex to enter the reproductive stage early, with a significantly higher
number of offspring than the control group. Newborn Daphnia pulex born in environments with 0.01 mg/L
and 0.1 mg/LL PVC concentrations tended to have greater variability in body length.Normally, the DVM
behavior of Daphnia pulex follows a nocturnal migration pattern, staying at deeper layers during the day
and switching to surface layers at night. However, in environments with PVC, a higher proportion of
Daphnia pulex remained at deeper layers during the night. This change of behavior may also affect
predators at the higher end of the food chain and could ultimately impact fish catches. However, installing
lighting at the water surface could improve the phenomenon of Daphnia pulex staying at deeper layers

during the night.
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LB G F SRR 4HAR(OECD, 2022)f5 Y » £IRGF RV EE AN E—RAMHEAH -
LA P2 2 £ T R A A BRI T« PRIV 5 mm BYRERE ~ /A 1 um HYSRORYBRE
(Rochman et al., 2016) » 7£H BRI F BB A LIRAE - £ E2WAEYETUE A &Y - R8T
HEE S b ERREERS - R BRI AERE A YRR (Scherer et al., 2017) « FiRIE(Daphnia
pulex) B IFIFIERRENY) - Ry7KI R R R P EEAVISUHEE - i AR R P EER R
REE RNV Y - KBS LERL - BIEEGIRIE 1 R RN KSR B LA B AR (5R
g% 0 2014) o R FMIEE R INRIE T E S - PR3 PVC MR R s s IRV Y
A3 A R R EE TR B HE(Diel vertical migration)fT Ay §L2E HE DU E & AT REM 8

A E KB AERE T A

— -~ H1

(—) BT PVC BB A3 (B ~ LR - BDLTR) s

(=) BT PVC HWEREATE (FREE - FRER) 12

(=) BT PVC R EE R T EBE T RV E R E T
=~ SURREIRE

BB K A R iR - R R/ NREERE - AR A Y &Y Bk

Y5 A R SEIR G iTT 3 AEe)88(Thompson, 2004) © # RUAVIBEAE o > BIEZIHPS) B
TIRGEEMEIERE ) o AR 00%IYIE R - LR ZIEPVC) T3% YA i § FE(1.05 g/mL)
/NN PS BRI K A > T2 (1.35-1.5 g/mL)KHY PVC RILTUIEK > R [E B B E BB R
YA RS RN B R [E] » 14 12.5 ug/mL PS JEFE @ EELARI TR (D, magna)i ik GEhEEE

BN ~ BBV TBIEE - %R B B (De Felice et al., 2019) © 30 ug/mL PS JEfE HI€r


https://www.sciencedirect.com/science/article/pii/S0147651322012738#bbib77
https://www.sciencedirect.com/science/article/pii/S0147651322012738#bbib22

B D, magna JH{LEFHZE - BERY & [Eltemsah and Behn, 2019) * Z AR & (D. magna) 25
2 um ~ 100 nm WEFEKLEEHYT PS (1 mg/L)H 24 /N - [FEARRI AR B S g A 0 {2 2 um AI7EHY
FRHETE 100 nm ALRH TR © FORRSTEEENAVIERIE D, magna HI7EAE G = B R Rist et al.,
2017) -

AERERE SHEERIAEY) e E E R =M oA L B ABERENE(LHERZDOVM) -
VRPN S - DVM /Y HAY A REAE R R 1] RO BRI G S B i & S i
HETLRERAEL > AMEATER4N A =X > 1. Nocturnal migration © HE7EEE ~ WHEER
J& © 2. Twlight migration * REAERNE - HAUKFEIAESEE © 3. Reverse migration © HE{ERSE
WEERRE (FREE »2000) ML BRI E(Daphnia pulex) Ry B SRS - BREIHE 0.01 mg/L >
0.1 mg/L PVC BRI T » A EERREE « AU RFREESRBE T RhARE -


https://www.sciencedirect.com/science/article/pii/S0147651322012738#bbib25

B~ WrFeakts ket

THH 2471# HUSE KRR FH#%&
B B S A SRR Motic” 22K
IR © BA210E
= RIS — R RAR SR RS 0 AR R
27555 Motic Tmages Plus #iE F SETTERCH &
T ER iR B i © Nikon 2K
FIgE © SMZ745T
B T R B R S P e i © HOBO” il EE=g ek Sl
FUEE © MX2202
HeEt g s ¢ Vernier S/ NBRE A R
HIEE ¢ SpectroVis” Plus
BESEENN fifB - Major Science HEBF AL 7%y PVC > #2580 580 nm AY
HIgE © MBE-300 BRIAE A B
HiRa RK~F13.5%9.5%5.5cm i B KBNS 28
B BRI - AR 1L m40om KEEABEFRIVEES
=iAE BHAIIE > 58 2 Lo 5 100 /KEEEEEERIEEES
cm
s A SEEL) 1800 lux TR P A AT B i HE H B (g
FEFE B ASEELY 25000 lux KB E R R
/NI 44 H A/NgT 0.25 mm e KENTE

2~ PIRBREEITA
— - FEHER
(—) BRI Daphnia pulex) EeFe K 122
1. K H (Cladocera) » &RHDaphniidae) » B3 K B A SHUS » LEMTREAEN
FHECHTR_EARIE (B 1) AR CRICE > 2001 - ER R E ()
i -

2. BFERANEER/KE 300mL » R 13.5x9.5x55em (VBB N (E2) - FHEE



B2 12030 - 14 = 00 B & 15 mL /NEKE: > WA IRECHEk BB A4S 5 -

3. Ry T EBRH—EUE (REER) - FRERI 20 S - R EINESEE
T8 —T R F1 > EEH F1 N OEHEGE IR SR A R S F2 -
FAESEAL F2 HoN w30 st DN IR SRy BB AR R R B B S B3 (FRE SRR A -

(& 1) SIRERLRIFVRH . (BRI ([& 2) fERtETasr R
(E1TiHER) (E1TH#)

(=) BFRVINERER(Chlorella sp) S E

BRI /KETIGHUS MRS - DUERIRT - RERRGTHRREENERR -



(=) PERATEZ

1. HY 2.5 mg JE4EATL(Nile Red)A7E 100 mL 95%HVEE AR » BUESERH& TR L ETH A
SEAREIAE D -

2. HUPVC eI M2 « DINASVE T - A Sat AR IR - 5% 10 7Ll
HEZ D R A R PVC BRI A b eSS R E A ER B E D
TABERG > LL45 CHEEIN A BRI HRRISE R -

3. BEtRER 20-30 EERE - J0A 100 mL FY/KER EE /KB EE £(13.5 % 5.5 % 9.5 cm)
N DlesfBa BB RO - B REVH MLE BINEE

4. ReEEZIRHY PVC (83 R &I M IODUE: - W E#EIA 3B aN - FFE—
H > RrEfRiE#A -

5. 24 /NRf1% > HUSEHVEIRE - BB EABMER - DEDUREEBIRNERRR RS
WHIPVC » bimf&E—EIRatiEss (45 mEiass) ( PVC 2Rt - HLL

Motic Images Plus #EEHTIHACHE -

=~ PVC BRI A

(—) FE%

I B3 4H& 10 E FB3 myw)dsE (—HilR) » 2Rl EREES13.5 x 9.5 x 5.5 em)fji 300
mlL BI7K 5 - EREIRAEQC) » 5 5 REIZ SRS EEEHE -

2. 5HL3 4% 10 & F3 )4 - o3 AE R 300 mL R 0.01 me/L #Y PVC AR
TEREERZH T1 » 56 5 REIZEIEC R BINEF EHE -

3. FHAL 3 4H# 10 & F3 A4 » 73 BIER 300 mL JR[E 0.1 mg/L #Y PVC /&K EE
TERERLE T2 - 56 5 KBRS BINEFEHE -

4. g Lalgg ey RRE S - REEAEIE (E 3) - ERIEEACRAT 20 -



26 C > FHIZMER 3 mL /NI EIRIE R R 4HEER L T-test EERXIIHT -

([ 3) C~ Tl T2 & 3 HeEdER PV (BT

() %

1. HU34H#% 30 & B AvwlEsE (—HER) - STRIBEREEE13.5 x 9.5 x 5.5 cm)fl1 300
mL FY/KF 88 - (FREIRAH - FEERAETTE 2~ 5 4 HIF » RR8 0 BIFEHEUEE 10
EEES - RS AR N LML E - FIH iphonel3 &2 DIREAC SR 10 FD5E
O - RECsREIE R DL 0.1 RRERUER - STEHIR OREUWE R LR &R - B
fir (XSI0FD) -

2. S5EL 3 4H 30 & F3 (w4 - 4y RIE RS 300 mL L 0.01 me/L #Y PVC /AR E
ERERH T1 - ERERIE— -

3. FHHEY 3 4H#% 30 & F3 (U@I4E & > 43 RIE RS 300 mL & 0.1 mg/L (9 PVC R

ERERH T2 - EEERIHE— -



(=) BHATH

1. H 3 4H#% 10 & F3 Ay - o hlIEREE&03.5x9.5x5.5 c) /il 300 mL #Y7K » 7K
fir&7 4 cm 15 > (EREHRAH - DOTHARIBUEED - (FEE SV (ES b It B R 2 x 2
2 cm FYFEIURETE0E (& 4) - BHEIRE (25000 lux BEE) BREHEEIMEAG&EE -

2EMBEIE F I EE SRR Ak (B 5) - Al 13~ 5 RIEfTHDLER » 408k
SHEIETE 10 ~ 25 ~ 40 PG HIREHE -

3. S3EN 3 4% 10 & F3 fy#)4 BB 300 mL SR 0.01 me/L #Y PVC IBIRATE » EHES
B 1 U5 EER4H T1 - FHAL 3 444 10 & F3 SBiEE 300 mL & 0.1 mg/L #Y PVC

A EEERIE 1 SURERE T2 - S HEER DL T-test EEEIHT -

([E 4) AP G EEER R EE ([E 5) BT RERRERIEREI(E T
(ALEHE Bt ) (BT

* PVC $siiRisy A TE 2 2
(—) T&#&E
1. B3 4H4 10 & F3 BYRIAEREND 300 mL AKER R a5 E - B HEE ST
A EHE - (FRAiEE -
2. A3 404 10 & F3 iy9AEEE R 300 mL JERE 0.01 mg/L 1Y PVC /AREE » MURE

EgaH T1 - FFHY 3 4H+% 10 & F3 iR AFE T 300 mL /2% 0.1 mg/L #Y PVC &

8



REE - HURERAH T2 » EEERTRE L -

(=) FREE

1. Y 3 44 30 & F3 B4R 801 300 mL AY/K B S SR - NS 7 HAER4HS B
% 30 & FA w142 (—H&) (888 FI B o7 B SR 2404 - 12 Motic Image
Plus #/ TS (V7-AL ~ BR-AL ~ BE-AT ~ -3 JHIE (18 6) - &eskorimédst (B 7) -

2. SHL 3 414 30 € F3 AY#)AE BB 300 mL ERE 0.01 mg/L /Y PVC /ARENE » MUAE
Bpg T1 FFHU 3 4H%% 30 & F3 AY9IAE BB 300 mL B 0.1 mg/L #Y PVC /A A%
R EERAE T2 - TS 1 -

3. &y TR (SRR BN L B 15 HilE - HEHERAH - T1 - T2 &% 5 914
F MR ERREE 4 X > SHNEFESEEEE (VAL - IR-AL - BE-AL )

SR g1k -

<

.12
BE 7871710k

] L3 \
£ - 888 92 #UF >

w1 «lwl L1
<] L4 E2 - 602,08 8% EJE - 692,08 f#E
EfE-1031.14 135 =

(B1THaH#) (E1THaH)

g~ PVC #355R07% DVM Y522
(—) E -~ |E
1. HY 10 & F3 f99)4E 8 » /0900 mL /KBRS 40 cm SV E & 828 - BEISER 25

B BEETHPFERE 3 mL /NKE -



2. RFEE PR IR RO B 25 (HOBO, MX2202) LUl E A §5 50 1 DL A Z RS - &0 1 /)N
IRFRC SR BB RS R R > FFEE S K -

3. 55HL 10 & F3 A4 - Al 900mL J&[E 0.01 mg/L #Y PVC /AR » BERNERFMAE
BmdH T1 - EEEERPER 2 - FHHL10 & F3 AY9)4 8 » /i1 900mL & 0.1 mg/L Y PVC
AR BERERTHRERE T2  EEERIRR2 -

4.8 C~T1~ T2 Z4HADRE ~ HREBREE (6:30-17:30 - Hi ~ HYEZ[H) BidE M T-test #E
{TEe® A -

(Z) BINEAERE ~ BRI

L B AR &R H R (49 6:30) ~ HIERERT (49 17:30) ~H4F (49 12:00)
R (49 21:00) 4 {EFEEL » 488 =4H( C ~ T1 ~ T2 ) EFEE - EREIEEEE
FFENK - BRI egETBiE el > BE@4 cm)EEFLE 0-10 ¢ BEE
21-30 cm FyR/E(E 8).

2. By THRAETREIBENEE > WHEEZEFREE KR 100em & > KEL 2L ERE
YL 5y Ry (61-90 cm) ~ Hg( 31-60 cm ) ~ JE&JE( 0-30 cm )4l (& 9) > H—4HE

[E AR RIA 2 10 AR 30 & > EEEEITHIZL 1. AVESRIEE -

(F8) DVM EEREEHUOm(ETHE  (B9) DVM EERER(100 cm)(E 1748
(=) B E

EERWM - B RBEZERR (8917:30) » DIEL3 4H(C ~ T1 ~ T2)FRE ~ [&/Z

10



% 3 mL HY7KEG - R EEEE R 680nm HYWOEE(OD6S0) » fF Ry NS A RS H &K
(BRESEE - 2012) - 7748 5 K 0 A T-test EfTRUR OITELES -

(P9 e R
AT E SRS EMERSERE T PVC & SRR AR S L s AR
& > AN EAREECRE > FIMEERC) 2. AURET > BT RUE 1800 lux AIKE
R AR (B 10) - fEFEHTRBAETR 30 778 > RlEcsrRe - g ~ KE
Y EINE(EREE - 718 5 K TSI MDERESRERBIESEET - FEVEREE
KE -

\ e\ \
L.\
e

(IEl 10) 7R R hIfErE 1800 lux AYREEA & L5 (B1THHER)
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B~ HhE

—  HiEER
(—) FARE(Daphnia pulex)Ee58 K852
BTN EATE S o0 By 1945 ~ 2/ N DN EL (4L EafEliEE ) 455 ~ 3. RO EL (41
OREEE) &5 - AW ~ SHINERI - 6T 6 FEEL » 49 5-7 R—{EtA ([
11) - E AR EBINEE & A TANS R 2 2% -

1. EE(—ER) 2. NEPREH 3. RENREH

6. EHFL 5. {B5P&HA 4. 5P FEA

(I8 11) AWTFe s 2 EikiEdE 5 6 FE (B 1T
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(=) BRI NERSSE(Chlorella sp)RIFEE
INERSE R/ 4-8 um > TT AR A KPR PVC B4R (8 12) - 1fi PVC #BEL
FikE N DR SRR E e (B 13) -

e T he ' RS T Cl
e s NSRRI “ o :
.

i E AE 694?%(’1‘

.

* PVCHAS

BE: 131243c%!+

RIE 55500 ” - . \ . 9%
. ﬁ < J
(l 12) /NERER B PVC R JE %ﬁtb 400X)  ( [& 13) FHiRE - PVC_)SZ/J\EK {gﬁ?%tb(ﬁro X)
(EATHH) (EATHHE)

(=) PERHTEZ
Ko PVC &EHFHRIEA & 58 2008 > BRI TR 5 - 500 um Z ] - FiIRERERAT
12 1000 - 2000 um Z[H - fECERRAM SR T AR EiINES & PVC HHfL > & hjesgdl
Fettm M R A A (8 14) -

(I8 14) —felR ~ Bt MEIRERA PVC | (40 X)(E1THE)
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* PVC B EREAY A B &
(—) iR
FNEITA: BB A EDRE PVC B S K& » “HSERGEERAIER 1
IR R EGEE (C) 96.7% ~ ‘B EB4H T1 100.0% ~ EER4H T2 93.3% (fE 15) > 4RI

A= (p> 0.05) °

100 -
%.
5
fia |
3 o
HE 92 -
8 ®
88
%.
u.
n.
80
T1 (001 mgfl) T2 (0.1mg/L)
#HA

([ 15) BHBRFEEE PVC BT FER
(=) L%
BRE YA R R ERRRE T T LB 2 - SIBL1069 210
FOBHEE( A EERRAE T1(116.4 20710 B) ~ BEBRAH T2(113.7 20/ 10 F5) » HHABEA (P <

0.05; [& 16) - MEE T1 ~ T2 2/ > AN HHEZERE@P>0.05) °

. 140-

9 120-

43

¥E 100

% 401

X 60

/

4 a0

2
0

T (U-Olmgﬂ-) T2 0.1 mgA)
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(I8l 16) SEHRBHFIEME PVC BEEPETTAI LR

(=) BOETR
BEINEERFE N FELRE PVC BT METRUBDEAET » SEREEICNEEA
DA ERE R AR 3 - ol 3 REVAEGE IR a0t E (8 17) - EREHETE
25 Uiy > HERH T2 HY 3.1 EPHEEHEIEE (O #Y 4.3 &1 55 40 P05 > Bl T2 Y

4.4 EHHERPETEAE ©) #Y6.0 & (T-test, p< 0.05) ©

7

uC

=Tl (00lmel)
¥ T2 ©0.lmgl)

(HEY) SO MR T ] e

6
5
4
3
2
1
0

10 25 40
BT (R

(& 17) ERERAFERE PVC BB ABDEE R P {(E e E

=~ PVC HEINER R

(—) TREE
EhRdH T2 Ww)E B H RS 3 KA AHION BABHGE X - EBRsH T1 Bl
BREHOAIMESE 4 REAGHE AN IZE R (& 18) - 5 5 KiF » 9 EEH F4 7
REEATE 4 - BIBHO R 233 &~ T1 /5 29.0 &~ T2 5370 & > Hf T2 HHEES

5 C (p< 0.05) «

15



30 w=@==T1 (0.01 mg/L)

(RS SHIH
8

——C

==@==T2 (0.1 mglL)

DAY3 DAY4 DAYS
B

([E 18) FERENAEDRE PVC B T UBE 2

(=) TR

FANERBEN A EDRE PVC IS 7 K& #idl4 &

(440.5 um)BHEV N E BBEH T1(491.2 um) ~ EER4H T2(471.8 um) » HEEZESE (p<0.05;

19) - T EERHE T1 ~

T2 2/ - ALAEHREEESRP>0.05) -

g

iy (001 mgf) T2 {01 mg/L)

(@ 19) FARENAEDRE PVC BEE T4 BN IR E

16

PR R 5 - HHEEH




Vg ~ PVC $E&IR%E DVM Ay s 28

(—) JmfE ~ B
Bz 2 SR SRR ~ W BAISE SR AT 2= 6 R fflE 1 - P HIE IR (&l 20)
FERAH T1 K 5690.3 lux ~ EER4H T2 Ky 5654.4 lux » B IHZEA EFHEAH(C)RY 8785.0 lux (p
< 0.05) « FHRE (& 21) 73nl R¥IEaE 26.2 'C ~ T1 /259 C -T2 /260 C - &

AH A [F] (0> 0.05) °

)
o
o
o

() TR AL
(2.) FgEEER - I5

10000.00 - 30.00 -

*

8000.00 -

6000.00 - ’

4000.00 - ¥

. 10.00
2000.00 -
0.00 0.00

C C

T1(001mgl) T2(0.1mglL) T1 (0,01 mg/L) T2(0.1 mg/L)

44151 131
([& 20) A[EIRE PVC I EERE-FH7K (& 21) NEDEE PVC R EERE IR
LR J&

17



(=) BEAREEREH A
£ 44 cm HEEZEFSMERS > BINEAFEREEGERRE - KEEREEET (
22) > BHOMERAONER 7 - AP Ew R E: - (EEAEREHEEATE R T1 & 45.7 %

B 8 = N HEAH(O)AY 28.0 % (Chi-Squared Test, p< 0.05) ©

Ly K= ——C
=0=T1 (001 mg/L.)
80 4 = T2 (0.1 mg/L.)
?g‘_::
& 60+
o
g
i o
%
2 -
0 v . v v
3 Hp =Y =
HFER

(I8 22) BEIRVEH 44 om & & E AR A BRI A: 5 77t

18



£ 100 cm ST EHZER A E RS BEREEA RN EE LT K ERREE I (
23) - BHOAENANE 8 - FERRERFE: - FREET - RIEAVELEIEERRLH T2 & 82.7 %
g B (ORY 51.2 % (Chi-Squared Test, p< 0.05) » MEERH T1 & 72.0% = 1 B4

(OEFREEE © -

o Jod +JiE Jed
100
80_
EF.
"
g %0
5
g ol o
';6 ~o—T1 {001 mgA.)

20 - o= T2 (0.1 mg/L)

R HF  EE OH

([8 23) BEREH 100cm SEREIAAET ~ KEHIEEEE 7L
(=) /NERERAER
AEEH] 680nm PR - FRE/NERCERYAEREER (18 24 ~ 25) - HHR4H(0.04

A)BHEERNEERAH T1(0.11 A) ~ T2(0.10 A)(p< 0.05) -

0.15 -
0.13 1

0.114

680 0,09

nm

ﬂ& 0.07

{E 0.05
0.03
0.01

-0.01- 1“1(001mgL) T2(0.1 mg/L)

([E 24) RELERE PVC /INEEEHY £ E45 ([& 25) RELERE PVC B2 1324 0D680
(E17F0%E)

19



(U) 7hRHEEH
TERMREERE % 30 4788 > FRIEEREILEIAMTER 9 - EERaH T1 & 72.4 % > Bh34H T2
By 742 % » SSHHEES FABEFERET T1: 17.0 % ; T2: 36.1 % (Chi-Squared Test, p< 0.05) - $HE4H

(OFEFRRE AR AR A (18 26) -

10049 m REESET
P Bt
i}:‘j 80" %
1
e 60
g
EE 40 1
% 20 4
04
C T1 (0.01 mg/L} T2 (0.1 mg/L}

(& 26) FiIRIEGS 100 cm Ef& T - WEBIERT « RFE P ERRELH]

20



ff - 5

— ~ PVC H &iINER A 2

FAR%E (Daphnia pulex) F3 B4 & 57 0.01 mg/ L ~ 0.1 mg/ L BER PVC —
B OSUIEERND A 2R BRI HERERY PS & R KB B (Daphnia. magna)
T ER (K (Martins and Guilhermino, 2018) “R—1% - #EHITJBEEL PS ~ PVC Iy98E ~ {LE2
M AR R LA A S )R BT ATAERE - TTEE X LE A REREY -

=2 0.0l mg/L ~ 0.1 mg/ LPVC JREH - S RE I L EkEAE BT - 28l
SOEEFQ01T) WHREER  KENWAFEESESLCRESIL - Bafnegs »
ZEEHYENEE.E) GEEILOENREEE LGS - RIIENSEREE

ﬁ%@

EJREFERUKENZaia > P EHEIERET) (Z0FEE » 2017) -

=

FEFENY 0.01 mg/ L PVC JBFERE » SAREBOET A HEN TRE - 4558 PS &5
HR A EHEE JIHH T & (Zebrowski et al., 2022) « HEHIFEARERE A PVC fEERE % - #ER
TLBIEGE - HBEAT B NI > nlgEiE R el g oss » SR BRI A\ B YsHRE -

* PVC B SRR AT &

HIREAE 0.1 mg/ LJRAE PVC BHR RSP EERAH T2 » $RAnE AT - 8
B R o B R B ER L o T AR A T SRS A IR RE E ERE
MTFE (Zebrowski et al,, 2022) » G RERI AT > Ehag T1 - T2 AU T-UBERE
HIRAH AR R SRS (18 27) - JMRE Ry - SHIRVELE 0.1 mg/ L JRFE PVC o
FUTREE - BB R RHV TSRS - SRR e -

21



C Tl {0.01 mg/L) T2(0.1 mgfl)
H

(& 27) FMREBNAFERE PVC BB T RYAEEREST

= ~ PVC #:35iR7% DVM A2 &

FAR BRI A B = LB A B ERE - HERIERREE - B Nocturnal
migration 2 DVM = (5RELE > 2000) - fEH PVC HYBEHEET » SRR RS
BERBILAMRIE > b~ R RAIRAREE N A - B TRESL/ NS A Rk
% HGiEAEBRIUBIIMEE PVC | EEIRERG AR SLIEEEEE -
B Fe A 45 B E Rt B E RSB A (R R H AR RS (Canniff and
Hoang, 2018) °

AT EE K B PVC R G2 T/ NS AR R BT - BRI E T &
RIEAY DVM 52 iSRS K A FITUE - A e i R &Y s I = N
B AR MM EEOAE R DI FTRE R R BRI R R I R R
TE/KEISANHREA » BRI PVC B S R B ny iR % ) ) - PR BIER

B PVC TR 2RI R e ([8]28) -
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PVCHHIFEAREE - KE

([& 28) PVC k2K A= 9)0541 E’J&*ﬁéﬁﬁ%ﬁﬁgﬁli%ﬁﬂ@%ﬁ%&ﬂﬁ%%ﬁi%%ﬁ@
(BfT4E%)

B - &5im
—00Img/L ~ 0.1mg/L PVC MEHE R ey BEiANRIEEE - HEFEIL LY Bt

0.1mg/L PVC JRIE G EEIRNEH BT R -

—~ 0.1mg/L PVC RE SR & (i EiliE e piE A4 G Ry TEBE SR EIEE - H 0.0Img/L

0.1mg/L PVC JRIEFREEH P L B R A e R HIEES -

=~ FARE DVM B HEESERE ~ RIEIFEZRERY Nocturnal migration f22( » {HfE PVC BRI

o ERRRIESS AR T ~ B > TR SeE ERE
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2k ~ SERENR
RITE (2001) © GEBOKEER B SPEWIE CRIERZ FLSC) - BITCHT T
I -
SRIPHE (2014) - DUKEFHIEABRATH R FEAE - TMAH SRS T2 AR -
AR HECHIF S RS 48 -
https://www.itriwater.org.tw/Eng/Technology/More?1d=70

SREE (2000) - EFBVIRVEREEEY o BEREE 0 24(11) 0 1821

oLE (1995) - S AV ERIE T A SR ER - GEEEEEE - 159-

177 -

RS ~ MSOHE ~ 2B~ FEREE  ERER SR (2017) o pH RIEREEIR AR O AR
BITRIEE - LEEFREEH 2603) 0 415421 ¢

BREESE ~ HPELSE - FRUR - BREREE (2012) o DAMOCAEHESBERE 2 528 - ZKETE

20(2) » 49-57 -
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URiES
i 1~ BB FIRRE PVC 3BEE S Kik VR G

AEhill C T1 T2

F—K 2 10 10 10
3 10 10 10

1 10 10 10
£ 2 10 10 10
3 10 10 10

1 10 10 9
B=K 2 9 10 10
3 10 10 9

1 10 10 9
EIgR 2 9 10 10
3 10 10 9

1 10 10 9
EHKRK 2 9 10 10

10 10 9.4
Sy 9.4 10 10
10 10 9.4

sd +04 0 x05
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b 2 ~ FRRAEA FIRIE PVC IRETFHLBER

#HAl C Tl T2 C Tl T2
154 124 136 109 115 93
111 133 99 06 96 87
103 130 142 92 104 04
137 131 142 102 100 03
126 135 143 94 105 103
128 113 132 89 104 89
133 138 141 96 109 103
127 129 139 93 111 88
121 124 135 107 105 103
124 117 144 106 111 a7
99 145 142 108 118 82
107 137 143 99 87 85
109 95 139 109 112 89
105 124 132 105 102 80
. 109 137 103 107 110 84
- 101 111 142 106 104 a1
96 145 142 104 102 79
109 136 137 109 116 03
04 119 126 96 102 105
105 139 97 108 105 84
103 135 147 110 110 86
107 125 138 109 98 82
103 127 128 103 80 89
95 130 130 91 101 85
109 129 145 102 73 04
103 132 134 108 104 02
112 142 124 109 41 87
103 119 135 103 105 Q5
120 132 142 100 86 86
110 132 147 108 90 06
SEA{E 112.1 128.8 134.2 102.6 100.8 90.8
1EEE +138 +10.7 13,1 t11.3 148 6.7
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if=% 4 ~ BINEAEAERE PVC B TREE

C Tl T2

HA

—
&

311 2 3|1 2 3

0jo 8 00 0 O
161 81015( 310 7
731 20 19 |16 37 14

FEgy (DAY
Fit |DAYS

® |pavs |1
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b= 5 ~ BEINEAEA ERE PVC B]EEEE 7 RYJIAEBEVIILE (0=30)

aHA] C Tl T2
467.1 4665 566.1
4100 4692 558.0
476.1 405.5 5483
4173 GBS 495.1
428 590.7 4349
442 4759 4463
4554 3883 454 4
429 4 390.9 4130
4682 6054 4184
4190 44500 4154
4380 478 5 3994
4433 4927 450.1
450.5 4328 4322
440 6 4465 599.1
MIITE 4635 445 4 4114
(gm) 4095 429.1 4294
4354 492.5 G045
443.1 4472 4747
44901 5724 4224
450.1 3954 4304
4335 4386 4660
434 6 5777 4119
4362 3860 4394
466 6 442 5 4340
4273 5902 447 4
4547 3987 590.0
4415 £31.1 602.3
4041 6250 423 5
4487 5754 5223
4315 5760 4127
Ta{E 4405 4912 471 4
fEERE 1182 820 1673
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[k 6 ~ EREET AR 2 REEEL - RERNER ()

= EME () SEIECC)

HE R C T1 T C Tl T2
00:00 0 0 0 23.72 23.81 23.85
01:00 0 0 0 23.68 23.72 23.72
02:00 0 0 0 23.21 23.34 23.34
03:00 0 0 0 23.16 23.21 23.25
04:00 0 0 0 23.08 23.21 23.12
05:00 0 0 0 23.03 23.12 23.12
06:00 077 0.76 0.58 23.03 23.12 23.12
07:00 53084 424.48 449.12 23.03 23.03 23.08
08:00 1827.2 1444 46 1536 23.21 23.21 23.25
09:00 6282.24 4830.72 4673.28 24.28 24.06 24.06
10:00 3105792 169472  16517.12 28.18 26.64 26.51

12H2%6H 11:00 11432.96 004192 9646.08 20,04 2792 28.05
12:00 9720.32 7616 8412.16 2021 28.61 28.74
13:00 1308672 105728  16701.44 28.95 28.65 28.95
14:00 8967.63 6824 .96 5649.592 20,04 28.95 20,13
15:00 5846.838 4401.92 54'75.84 28.74 28.7 28.74
16:00 2135.63 1531.52 1958.4 28.35 28.48 28.57
17:00 266.4 193.36 22104 26.81 26.94 2609
18:00 8.59 44 2.33 26.08 26.17 26.21
19:00 0.58 0.19 0 25.57 25.69 25.74
20:00 1.55 0.38 0,77 25.18 25.27 25,21
2100 1.16 036 0.77 25.00 25.14 25.18
22:00 0 0 0 24,66 24.75 24,79
2300 0 0 0 24.66 24.71 24.66
00:00 0 0 0 24,19 24.24 24,32
01:00 0 0 0 24.19 24.28 24.28
02:00 0 0 0 23.69 24.02 23.98
03:00 0 0 0 23.16 23.34 23.34
04:00 0 0 0 22.86 22,99 22.99
05:00 0 0 0 22.61 22.78 22.78
06:00 0.58 0.38 0.33 22.56 22.69 22.69
07:00 584 64 402.08 49104 22.82 22.91 22.86
08:00 3141.12 2106.24 2540.8 23.51 2342 23.46
09:00 24576 25538.56  13358.08 299 28.27 27.15

10:00  37468.16 1260544 15011.84 3466 30.07 29.47
11:00 14187.52  10946.56  16302.08 33.16 30.92 30.84

ZA2ZTH 000 oea00e  oo5856 1119744 3o 3170 3204
1500 S4S12 306304 TIO5 e 9 2w
400 417792 296606 S007.96 3 327 3153
1500 404096 270336 550144 3005 ®Ae 31
600 257856 110606 24102 02 302 05
1700 20856 8856 1072 2827 mAz 2848
1500 0.0 0 0 2715 o4 ol
1900 L5 057 116 26525 2642 2647
2000 0 0 0 2561 o574 9578
2100 0 0 0 o175 oige 248
7200 0 0 0 2045 o454 245
2300 0 0 0 201l o415 241l
0000 0 0 0 368 2576 2381
0100 0 0 0 237 2385 2368
0200 0 0 0 G35 ;B2 3T
0300 0 0 0 2308 2325 2305
0200 0 0 0 2273 wol 228
0500 0 0 0 205 WEe 2260
600 LI6 057 077 22%  273 2273
0700 21248 12076 17728 2312 mee o3
0800 1601536 725248 719104 2831 oo 617
0000 A076006 2004448 124672 2 me: 2007
1000 4476928 1125688 1121792 3.3 3016 302

ppep 00 L6264 93981 Dskw M 071 0%
1200 60R002 499584 60RTAR 31 3050 3106
1500 604784 edsh 4512 305 W59 3100
400 400084 405632 1152 2008 W16 309
1500 07328 299008 Selsem 06 2081 200
600 187712 17504 24272 2865 BET 2926
1700 16736 l6Bed 1702 65 1l o1
1800 311 266 331 2560 587 2500
1900 0 0 0 5@ 551 9557
2000 0 0 0 o170 2197 2501
2100 0 0 0 2006 M3 244
2200 0 0 0 2368 2381 2365
2300 0 0 0 233 2342 055
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fif=% 6 ~ EREMET AN ZREEER - REENEER Ob)

0000 0 0 a 23.25 23.38 2342
0100 g g a 23.51 23.68 2372
0Z200 0 0 0 23.64 2372 23.72
0300 0 0 ] 23.42 2351 23.51
04:00 0 0 ] 23.25 2342 23.38
0500 0 0 ] 22.95 2312 23.12
06:00 0.58 038 0.38 22.58 273 22.82
0700 178496 112576 1346.24 22.95 2286 23.03
08:00 3206.4 22176 2149.76 2342 2312 23.28
0900 7646.4 541184 520064 25.35 2471 24.66
10:00 2853888 1220096 9533.44 31.83 218 27.93
125200 11:00 1160192  10695.68  9520.64 32.13 277 299
12:00 852092 795004 6387.2 31.1 3011 30.46
13:00 4792.32 4294.4 4006.4 30.54 3016 30.54
14:00 359296 351104 444672 29.77 2950 29.31
15:00 2382.08 21888 1239.36 2175 27.62 2171
16:00 794 83 601.12 904 96 26.85 26.9 26.94
1700 167,68 15096 13564 25,65 25.78 25,74
18:00 g g a 2497 25.09 25.08
19:00 0 0 4] 24.58 2471 24.60
2000 0 0 ] 23.81 23.89 23.39
2100 0 0 0 22.82 2291 2291
2200 0 0 ] 22.18 22.26 22.31
2300 a a a 21.95 22.05 22.00
0000 0 0 ] 21.92 21.96 22.05
0100 0 0 ] 22.39 22.39 22.52
02:00 0 0 ] 23.03 23.12 23.12
0300 0 0 a 23.38 23.46 23.51
0400 0 0 0 23.29 23.42 23.42
0500 0 0 0 23.21 23.38 23.34
06:00 0.19 038 0.19 23.18 23.25 23.34
0700 362.24 422.08 369.12 23.34 2342 2346
05:00 o166 535296 5383.36 28.05 25.87 26.12
0900 145224 2234368 8468.48 33.42 .81 29.34
12H30H 10:00 4190072 471424 3847.68 29,77 28.14 28.27
11:00 43880.16 550144  4296.96 29.68 28.61 28.74
12:00 4707.64 6297.6 5532.16 29.64 29.08 29.3
13:00 2880 42176 4400.24 20.55 2933 2956
14:00 324352 4668.16 S657.6 29.77 29.64 20.98
15:00 204416 288896  3348.16 29.47 .56 29.86
16:00 983.04 127808 175424 29.13 29.3 29.64
1700 128.52 1655 161.64 29.41 27.54 2171
18:00 0.19 0 ] %6 681 6.9
19:00 .19 0 a 25.57 2574 25.817
2000 0 0 a 24.49 24.62 2471
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b 7~ BERBRESIFE A S E S A EAREE (44 cm)

=I5

i

[

il

Ry 2 N
K HE BT =S ER O FE PT =% KR R PT E5% HR
C 200 00 00 400 600 00 300 500 200 1000 70.0 100 10
I TL 250 00 250 375 250 00 375 250 500 1000 375 375 8
T2 11.1 0.0 222 667 55.6 0.0 333 222 2221000 444  11.1 9
C 500 00 500 1000 500 100 300 00 00 9.0 20 00 10
> T 500 00 125 00 375 250 250 375 125 750 625 65 8
T2 100.0 556 1000 100.0 0.0 330 00 0.0 0.0 11.1 0.0 0.0 9
C 800 00 100 00 200 00 400 700 00 1000 50.0 300 10
3 T1 85.7 0.0 286 143 14.3 0.0 286 286 0.0 1000 429 57.1 7
T2 667 00 00 556 11 00 667 222 22 1000 333 22 9
C 800 00 100 00 100 00 200 400 100 1000 700 600 10
4 Tl 22.2 0.0 57.1 14.3 333 0.0 143 143 444 1000 286 714 7
T2 1000 00 222 22 00 00 556 444 00 1000 22 B3 9
C 00 00 200 400 400 100 300 200 600 900 500 400 10
5 Tl 286 286 0.0 571 286 286 286 429 429 429 714 00 7
T2 2.2 0.0 11.1 444 333 0.0 222 11.1 444 1000 6677 444 9
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b=k 8 ~ B IRIEAE AT & 5 (100cm) H 23 I B o AR B B 25 S Y (E G EE 1]

B s HE — N
%8} BE T HE TOR  BR T KE W AR T NE O
C 0.0 0.0 0.0 30 44 B3 L2z 100 oG Y TE 850
1 T1 6.7 6.7 00 1Ll 00 200 867 187 5.3 A3 @3 2
T2 0.0 0.0 6.3 5.3 375 6.3 0.0 5.3 b5 938 638 805
C 6.7 184 431 340 30T Bz H/9 2L 26 283 Zil M3
2 TL B0 487 26 385 182 3Bp 208 154 239 177 HH 462 C 13146
T2 411 62 180 589 143 216 fo6 235 Me T2 164 W6
C 88.5 115 0.0
3 T1 - 417 - 4.2 - 52 TIL: 1088
T2 35 20.8 41.7
C 0.0 4.0 43 533 385 80 87 133 6.5 880 &0 333
4 Tl 00 o 00 1 20 200 2Bz 333 g.0 Mo s 00 TZ 96l
T2 0.0 0.0 83 148 7 A2 167 148 3.3 TR 70 04
C 79 00 219 632 586 83 405 237 26 917 35 132
) L 3#s 00 B9 I &8 M4 SE88 10T 7.4 56 192 35il
T2 179 0.0 192 29 8.6 BT 50 257 286 7R3 38 5l4

34



b= 9 ~ BIRTEAEA FERE PVC BRIR(100cm ERF)RIGFIERTE » R 5 PR (ERS E oth

L =E HEE
HE - (s AFE  BIE RHE

C  53% 50% 46% 509%
74 Tl 169 66% 83% 35%
T2 14% 853 85% 48%
C 63% 75% 36% 25%
765 TL 32% 75% 67% 25%
T2 22% 60% 7% 39%
C 89% 79% 44% 209%
76 Tl 19% 68% 60% 119%
T2 20% 7% 9% 22%
cC 7% 1% 28% 28%
77 Tl 10% 73% 90% 269%
T2 3% 62% 26% 17%
C 86% 92% 13% 7%
78 Tl 6% 60% 93% 399%
T2 48% 78% 51% 21%
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e T1

—T2

&3 =] =) <)
= = = =
(] = [ [

() TRk R

10000

12/4 12/5 12/6 1277 12/8
H

12/4 1255 12/6 1277 12/8
HH#

il 1 - EREEST RS IR 2 R R IR EEER
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[+ ] 050004

T3 PVC s s R s Bk (v F 4Bk F

’

i
=1y

IV A AR A 88 (DVN) A hg e ) % A A

BER (0.1 mg/L) PVC st § = § 3% MABX (7 4 I PRI
R ERTE N AR N R T R R AR - PVC

Ao st DV B\ enB B F > RSB RAE SR G 0 il

SR RS
I EREE D K

g 0.01 f= 0. Img/L = fEikR - &2 F PIRE Y ML B5 %
R o ERBM SRR R PRI FE

2. A HE

S 10 E BB E A BT PR P (oo F ARk
(75 ) R RER T 2R A 4R A BOU R B R o

3. E%Er/{ ~ w"f

7J\Ii#§§7b% }iﬁ"}ii'ﬁ%p_{ %% DVM 12 —2,‘?3#\ ﬁ’j‘ L*Pi
# B3 mehd 2% BB T

4. A R

TR B AR R BT TR B L R RT e
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