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1. £8: IINEY -1 —TFNDFAI YT (Daphnia magna)iZxi s B Ratkdivk
PHEARE
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AR FAL 3
BT

= =
TENEEY — 1~ TFNOF A I (Daphnia magna)i= 33 2 A EIKIERS

LB T S
PRO/NO2, 70201

AAMR /5 1:
AMERIE, 0ECD BERTAMHA B4 No.202 M3 U0 08, AtEEKEERR B

S UHEREGAR ) (19844F) ICHEH L CEMm L 7=,

DEBRWE: 7IVBY—-1-7F)
QDIRTEHE . Y bkA (C4RREBRICEBREOSE & k)
DALY : A A 2223 (Daphnia magna)

4)RSHIF - 4B

5)EE LB & 458
6)EME . 208 1 REK (1A E 5T 1 BEK0MH)
TGREREE ©  XNEEK, RHIGE(86.0ng/L), 3.281g/L, 5.25ng/L, 8.40mg/L,

(RRAEflD) 13.44mg/L BL U 21.50mg/L (ALt 1.6)
8)aBmE 100 mL
9y - L6IR [E1RE / 8iks it
10) & AR . 20+1°C

i) ®

1)24 5T REE O RS R
24 W[l 1 BBk B 5 B2 (BIC50) = 9. 80me /L (95%{SHAIX RS : 8.55mg/L~11.32ng/L)
(FRKHEE S %, MEMTFE : SMETHR Probit k)

2)48 IFERFE O R
48 It BOL K FRE (EiC50) =6. Timg/L (95%{SHHE R : 5.90mg/L~7. 64mg/L)
A HE(E A ¥ i (NOECT ) =5. 25mg /L.
(HEKHED %. #EIMFL : F& t-test, Yukums #631717°90-1 SEtMireE)
1009 FHZ KA =13. 44ng/L

(LRCHEEIL. & TEEIC S )
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1 #RYHE

1.1 B, BERA 8 L UCYE{bEER
e . Z¥NVEC-1-7TF)
mAFE: IB

HBiEd
O:COOCHQCH( CH3)CHs
COOCH,CH(CH3)CH;s

SF CisH2,04

SF8 278.35

1-F 25—/ KGEFEE (logP) :4.110

KB - 400ppm (25°C)

RIUL - 0.100~1.100(muHg) (89.0~150.0°C)
Y= —64°C

=g 340

(LEo¥HiX. MSDSOZ¥LVBY-1i-TFLOMEEEHALE)

1.2 #EEH
REASE : I
AT —
AFEH: ER8E3H1I1H
Owv b&S: GAO1
HicE ! 25gAbh2Xk
A mEEE W

MERCTME: 99.0%H L

1.3 REAERVREEZETOREMOHE
1) REH#E
WRYHEIL R BN LS HREEICERCRE L,
2) BBYHORZERVEERGETOREY
AFLESBYHIIOWT, FRARRZRZ PVEAIEENMR RS MBI UTH
sow b S TAETV. BRYHORM Y -7 BED AT LB L UMELAERELE,
AR TIIC S ERRICHE - 247 L. ARSI ARE LEXRZ MV BLUA 2707
ST EHBLUERER, BhikE»I -k,
W->T, #BRYHEEFATOAREE I CRETILETH > = L L=,



2 (%Y

ARBRIC T L 241 MIA IO A 7 2 2> T (Daphnia magna) D$hik%E H =,

A, EVRENRTLDAFLESOE, SHIERICBOTHRETLTW2HDTH 3,
Tl HEMHE (BE7DLBAV YL, RERR) X2 MRk EERBOEE. 185
EiC50ix 0.16mg/LTdH o 7=,

QAT 29 E B2 AHDI YL IORE N

R DD DO S HAR TR ZAIRMICEED O+ K S X OiERAE N ISEN LT,
ACHBLEZE—=A—CB L. ZhZhY0(Fr8EIH20BBLUEEIH2 2 A)E
HENIHREHDE =D -2 0. COHKERRI YV I0RE L. UTFOEETIS
~20HMMAE L. B LGEEEL LK R>TH S, 1 BEICDR L& 2F K
ERE UL,

REHFERIAICUKERZE L, BO(EEBFE4R 9B EUIhAHEERBRICH O,
SECMIRIZ D72 < KIS DT &< L Uk o,

Rl E K WK (3.2818)
BIE®E:  20~50 B/l Bk (HU, BBEEROBaE, 25FF/LE LE)
KR: 20x1°C
PR : N, LBIRFRINH Bl AN
fi : Chlorella vulgaris
e SY 1MW Chlorella vulgaris # 0.1~0.2 ngC(E#RESE)/O
DEETHR =,
3 MBI
3.1 HE%EMt
L) RFHW RBIEZEIKATITO, 4 BRRICKBEOLBE M L,
2)RFTFWIRG - 48 IR¢fR]
3)HE L @ERICf & 438
4) % 2098,/ 1R (1% 58T 1 @K 20 5)
5l g . 100 mL
6) iRk E 20x+1°C
(BL1 R EWNN. 16 IIENT] /8 B Rdng
8)GHY it



3.2 ®EK
FHAK (NIKEBHBICURELTLE BEAKE LTKENTHS) 2THBAT

B - 2B L ke, FSICERETHLE - RV (BB ke - PERES
LU TEMELR) &Jﬁ LTHWE,

HHEBEMRRICA NP MY D U BITR D, FROKFEREIERDN0.0ng/LLLTTHB I L
TR LT,

FPOKOFRAKE & LT, BED 16.20g/L(CaC0sitE), pHH 6.95CH > 7%,

[ EER ~ 1]
3.3 AUREEES L IEEMS
HBAEE:  100LAH SR —h—
{HIEM - -7 rFax—4 (FEE#{L EYELA LTI-1000-ED)
KBEH:  BEMEEH F-y-DA— (547YEF4 TRTIR)
. BXU pHA-¥ - piEEst |
p HEt : PHA—-%— (BIBRYERT HA¥=-LAB pHA-#%-— F-22)

BEM#ES: DO METER (EBR&EFR OM-14)

3.4 HMBEEORE
AFRBRICET > TP RAB 2B LR, 24R B0k HE#EE (EiC50(24h)) i
10.02mg/L. 48FFREBOETKPAEEE (EiC50(48h)) iX 11.68mg/L TH 2 L#E L 7=,
COFRARERICESE, MEX, PHNMBRICME T, BEAL 1.6TC5ERBOE
BX&E&RELE (BT :3.28ng/L, 5.25mg/L, 8.40mg/L. 13.44mg/L. BLT 21.50mg/L) .

3.5 HEBEWoORN

1) #BRYWE 0. Int%BBEFFUKICHENL, REBEOARE L L EBENLE,

2) BBRWE 0. It BEHRORARII., HEI UL 1 L TENOEWIERITTH
Mt =2M HCO-5 02 MW, REV AV —THBKIZABRI B TEHE L,

3) FEEPOMKEEIL. REERBERYEREO40EDBEEICRLLSHELE,

1) FFAOHONBRICNA. RBEEROBEBE FMEN T 58 & FEEOHH
B L BRI A B R T =,

5 1HREXISZ4HOMBRABEARL. BHBERICHRE % 1000l 5> ANk,
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3.6 RO DT
AR FALGIRF 33 & UF24iky T80 2 AN KA L D BBk L. Snl 2 B2 L. HP L CiC K b i

L7zo BEBRKDANICEE LT, AHEIiE8ERmm (B% 4.0, 10.0ng/L) oREH T
W, REBREZ RO CHBYEEE ZME L,
HAIAEEHE - 2R L

3.7 HBIRME
RPEOKE. BERZEE (0.0.) . pHEWEE. BRIV IRBAL, 2O
MEBBBAIS U, SEALKEEOOH I A~y b EBAVCRRI VL IRBA
Lz ZTOBE, ABHEEICH LT, Uy MOEBTKILBT I %UAZERE L,
ARFIIRIC 3 UL IR LORBIICHE L, 481 3 CRIE L7,

REOE2AB L CABEIEIC 3 VY T OEKAEMOBEE > 7, WRAREEO S
D L, ISPRIIKITF R VRS, MEAES hE L BRLE (BL. #kiidkdz
KT BT L BB L, KEEE> TH SORMBICEDE, £, ERREATRNED
&THISHEIC 1 BT HAP &Mk LEBSE. HECSHEI 1) .

K. D.0.. pHit, REEIAIE. 245MEH L CEMEEC. SBER (BL. &1
A, Hukiig) oFBHWIC >WLTHEL =,

4 HRoBU

FRERTO I Y TOMKHER L LK (2058) H 5 BkHER (%) REHL.
Probitikic & b HBOEKMIERE (BiC50) 2B Ui, £/, ZOBREEERSEH L.

ST (SHHIEREB L UTHHOEORE) 1Tk h HBR & L8 L CERE (5%
AKHE) DERD SV REHERIEE 2 S AEREE (NOECI) Y L.

F22. BTOI VL IDERKNES B 5 RERE % 0% HESEBE - Ui,
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5 BRBIUEER

5.1 ABRFEROEREICEEZRELLLEDNIRERRE
HBRFOEHEMICEEE I LEBHE. RCBENeEILN S,

5.2 HBKPOBBRYHRL |
SBABGRY B & U4 RD i1 BBUK T OSBRI £ HIE L. SUBRBIAR ORI

BB 3.14~21. 3ng/L (R 3.28~21.500g/L) THH. REEH T 2HER

95.7~99.2% CdH - /=, MBI EUNHOHRYHEE L2, 97~10. 85mg/L. (REfE 3.28

~21.50mg/L) CHbH., /EMIZH T HEIEE., 85.8~92.3%TH -7,
[Table 1(p.13), (HE&EH—2]

5.3 FEEKBEEE (EiC50)
THNVBY-1i-TFNVICABRSERE L I D O 0BHMEERIT 3.28ng/L (REEE)

BEXT 5%, 13.44ng/L (3RTERE) L EOBERT 100%TH o, NEROBEKHEE
Y 5% THo .
ZENBY-1-TFNORTEEIIE D S 24RO L HEKEEEE (24h BiC50)id
9.85mg/LTH b, FOBYEHEX L 8.55mg/L~11.32ng/L ThHo7=. Fi-. BFEOE
Bl bk BREEE (48h EiC50) 6.7lmg/LCH D, ZDB%EHXAIL 5.90ng/L~7.64mg/L
THolx,

(BRUKES %. Mt FE - SEFJIEBIE Probitik)

[Table 2,3(p.14,15), Figure 1(p.19)]

5.4 BAREERAEE (NOECI)B LU 100%MHES{EEE
ZEINVEY-1-TFVCBRHFHRREBELE IV J0RKEFEHIBE (NOECI )X 5.25mg/L
(REEBE) THh, 100%HAERFKEEI 13.44ug/L FRTEE) THo
(BRUKEEDS %, MENTFI : F&t-test, Yukums #E5H517°9Y-1 SEHEIE)

[Table 4(p.15)]

5.5 HBkopH, BEMKRBER I UKE
HRBHRTORBKDOp HIZ 7.2~7.6CH >k, RBYPEPORERREEX 8.1~

9.3 mg/LTH . T RTOHBKETCRMAEHRRBEEOO%L ETH o= (20.0°CHEE

MBRFHREEE : 8.84ng/L) . SIFHOABYIK D OARIZ 19.4~20.1°CTCH 5 7=,
[Table 5,6,7(p.16,17,18)]

1
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Table 1. Measured Concentrations of Di-i-butyl Phthalate During a 48-Hour Exposure

of Daphnia magna under Semi-Static Test Conditions

Nominal Measured Concentration(mg/L) Percenf
Concentration 0 Hour 24 Hour Hean of
(mg/L) new old Nominal
Control < 0.05 < 0.05 —--- -
BE;};;;;ﬂ{uﬁgﬂi;gfm“mmmznatéémmmu - O-Osummm. - R
.................... éMég"mmmmmmmmmmmm§uiim"mmummmmétégu. .m“3 ” - o
5.25 5.08 4.67 4.87 92.8
8.40 .10 721 .64 9.0
“mmmnmiém;;"mmmmmmmmmmmggnai ........................ i{fﬁé ..................... iéuig o
21.50 21.33 19.85  20.58 95.7

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

Conc 0 - Cone 1
In(Conc Q) - In{Conc 1)

Mean:

Conc 0 is the measured concentration at the start of each renewal period.

Conc I is the measured concentration at the end of each renewal period.

_13_



Tabie 2. Mortality or Immobility of Daphnia magna Exposed to Di-i-butyl Phthalate

under Semi-Static Test Conditions

Nominal Cumulative Number of Dead or Immobilized Daphnia
Concentration {Percent Mortality or I[mmobility)
{mg/L) 24 Hour ' 48 Hour

Control 0( 0) 1( 5)
Dispersant Control 0( 0) 0(C 0)

8.40 6 ( 30) 16 ( 80)

1344 16(80) 20 (100)

91.50 20 (100) 20 (100)

-14-



Calculated EiC50 Values for Daphnia magna Exposed to Di-i-hutyl

Table 3.

Phthalate Based on Nominal Concentrations under Semi-Static Test

Conditions

Exposure 95-Percent

Period EiC50 Confidence Limits Statistical Method

(Hour) (mg/L) (mg/L)

24 9.85 8.55 ~ 11.32 Probit
48 6.71 5.30 ~ 7.84 Probit

These concentrations are based on the nominal concentrations.

Table 4. Observation of No Observed Effect Concentration (NOEC) and Lowest

Concentration in 100% Mortality or Immobility Values

Exposure No Observed Effect Lowest Concentration in
Period Concentration (NOEC) 100%
Mortality or Immobility
(Hour) (mg/L) {mg/L)
24 8.40 21.50
48 5.25 13.44

These concentrations are based on the nominal concentrationms.

._]_5..



Table 5. pH Values During a 48-Hour Semi-Static Exposure of Daphnia magna to
Di-i-butyl Phthalate

Nominal pH
Concentration
(mg/L) 0 Hour 24 Hour 48 Hour
Control new 7.3 7.4
old 7.3 7.6
Dlspe[‘sﬂ_ﬂtContpolnew 73 73 .......................
old 7.4 7.6
323 ne R - - oo
" old 7.5 7.6
e new - . 2 ...................................................................
old 7.5 7.6
TS e 73 ....................................... 72 ...................................................................
old 7.5 7.6
................. 1 344new73 ; 2 |
old 7.5 7.6
2150new74““a
old 7.5 ----1

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

a No measurement was made because all Daphnia magna were dead at this
observation time.
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Table 6. Dissolved Oxygen Concentrations During a 48-Hour Semi-Static Exposure of

Daphnia magna to Di-i-butyl Phthalate

Nominal Dissolved Oxygen Concentration

Concentration (mg/L)
(mg/L) 0 Hour 24 Hour 48 Hour

Control new 8.6 9.1
old 8.3 8.4

Dispersant Control  new 8.5 8.1
old 8.2 8.3

328H€W86 . -
old 8.2 8.2
525new3493
old 8.3 8.2
840%”8392
old 8.1 8.1
1344118”8793
old 8.1 8.2

2150 new 91 -
old 8.2 -—--3

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

a No measurement was made because all Daphnia magna were dead at this
observation time.
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Table 7. Temperature Values During a 48-Hour Semi-Static Exposure of Paphnia magna

to Di-i-butyl Phthalate

Nominal Temperature, °C

Concentration
(mg/L) 0 Hour 24 Hour 48 Hour

Control new 19.4 20.1
old 20.0 19.6

ﬁispersant Control  new 19.6 20.1
old 20.0 19.8

"mgréémmmmmmmmmm;é;““mmmmmiéjém”mmmmm"mmm.56:6

old 20.1 19.9

e : ._.mﬁgéummmmmmgét%mmmu e -
old 20.1 19.9

21.50 new 19.7 N
old 20.1 S

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

a No measurement was made because all Daphnia magna were dead at this
observation time.

_18_.



Figure 1 Concentration-Response Curve of Di-i-butyl Phthalate

Mortality or Immobility in Paphnia magna

~~ fl //
80 f 5 ¢
- D
5 60 - o) |—e—24h
E s : f --m-- 48 h
C fo
> 40 ; /
é 20 - :" //
W
B8
0 L P . N R A
1 10 100

Nominal Concentration (mg/L)
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Water Quality of Dilution Water

Parameter Concentration
BOD 0.8 mg/L
COD <0.6 mg/L
pH 6.95
Coliform group bacteria N.D.
Mercury <0.00005ng/L
Copper <0.001 mg/L
Cadmium <0.001 mg/L
Zinc 0.006 mg/L
Lead <0.005 mg/L
Chromium <0.01 mg/L
Iron 0.005 mg/L
Free chlorine <0.0 ng/L
Fluoride <0.05 mg/L
Ammonium ion <0.1 mg/L
Arsenic <0.01 mg/L
Evaporation residue 52.0 mg/L
Electric conductivity 4.23 uS/m
Total hardness (as CaC0s) 16.2 mg/L
Alkalinity 18.8 mg/L
Total organophosphorus compounds <0.1 mg/L
Herbicide Simazin <0.0003 mg/L
Herbicide Thiobencarb <0.002 mg/L
Fungicide Thiuvram <0.0006 mg/L
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HBWmoMTr A

1 HBRBEOSINAE
BABUKE L bEBK 0.5~ 1,50l %/54 PUHRICERET 3,
PIEBED2 0 ng/L 2B 2B FOBBHTHERT 2,
HPLCOA— B> 7S5—ilty b LT -EBEEBEAT 3,
BRERD> SEBRDEEE 2RO 2,

2 mEWMfEIovNZ74— (HPLC) es#s

Ho A :C18 Humg , 4.6mm@gXx150mm
Ho LB :40°C
FAR 20ul
¥ EhiH K/ 7R M= PUN=13,/8T
w = :1.0mnL/nin
3 KRER
BEREZHRL T EERATED S FHEAZEELSENS 584 > L LORIER
EEL. EEMEREE LS, [ Figure 1(p.24)]

REHBAFERE (284 2 bLE) OREFRTVD. CORBRICIDEERT S,

4 EmEISELER

ENRIA IR RO —EREHM L T, BEERD 1,

ZINBY ~ 1 —TFN 1.004ng/LAEHEW O @ULRIT 102.8%TH b, 10.04ng/LIEERED
=T 100.3% CH o /=,
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Figure 1 Calibration Curve of Di-i-butyl Phthalate by HPLC Analysis

input Data
Na, Concentration Peak Area
(mg/L} (mAl-sec)
i 0.5 3.75882
2 1.0 5.34610
3 4.0 17.37597
4 10.0 43.05056
5 20.0 84.75312
Y (Peak Area)= 1.28375 + 4.15353 X({Concentration)
v =0, 99395
v : coefficient of correlation
100
80
o
a
- B0
L
E
>
S 40
s
[+
L
20 t
0 N 1 n : 1 " N " N 1 : ! i 1 I L L " L
0.0 50 10.0 15.0 20.0

Concentration [mg/L]
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Figure 2

(1) Standard 4.0mg/L

Representative chromatograns

VYWOT A, Navelenglh=254 na of OJ3OMRFIYOO7-0701.D _

2.786

Bi-i-butyl

phthalate

_///W\Pi-i-haptyl phthalate

6.423

lexa—

T T T
6 8

o

ain
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Figure 2 Continued
(2} Control ; 0-Hour

Y¥OT A, Vavelenglh=E51 nm of OAGYHAPZYO05-0501.0

Al
8_.
ﬁ._
4 -
2.}
U___gkva\
T T T T -
0 2 4 i 8 ni
(3) Dispersant control ; 0-Hour
VWDT X, Wavelength=251 nm ol 0408KNFZVO0T-0701.0
nAll
8_
G_
4...
2~
OH‘AVJ\&
i} ) ’ I 2I 4I f!) 8[ 2j
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Figure 2 Continued
(4) 3.28mg/L nominal; 0-Hour

VDT A, Wavelengih=2%4 na ol (405HHPZY005-0301.D

wAll
8..
6
4_
E [
&
2 ] Di-i-buty]l phthalate
o~——Jk‘/"'\—A A
] T T 1 T T T T T T N
2 4 [ 8 ni
(5) 3.28mg/L nominal; 24-Hour
YXD1 A, Wavelength=254 na of 0410XHPZ2Y007-0701.D
AT
8-
6 -
4
B ™~
| 54
27 .
4 Di-j-butyl phihalate
ug‘J‘\VAL .
- i T T T T
/] 2 4 [ 8 ai
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Figure 2 Representative chromatograms

(6) 8.40mg/L nominal; 0-Hour

YND1 A, Wavelength=254 nm of D409MMP2YO[3-1301.D
LA
s— w
=
6
Di-i-butyl phthalate
4_.
2
D-Akf\“ L
d T T T T T T T T
0 2 4

(7) 8.40mg/L nominal; 24-Hour

YRDT A, Wavelength=254 na ol G4IURNFZYOTI-TI01.D

2.761

Di-i-butyl phthalate

frm

W
.

(s T8

too—|

liﬂ
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Figure 2 Continued
(8) 21.50mg/L nominal; 0-Hour

VHOT X, WavelengTh=254 w of G40SHREZYOTT-TT0T.0

nAl §
8 Di-i-butyl phthalate
6
4..
2 -
U_______\,Axwf\_ﬁ__. L
™ T T B T T T -
0 2 4 b 8 ni
(9) 21.50mg/L nominal; 24-Hour
VWDE &, WavelengUh=254 na ol O4T0MNIZY0OT5-1501.D
Di-i-buly] phlhalate
T T T
4 6 8 ni
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