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34

THN2EEFEIRNEE - ERFAEETRSESEIMNRLFE

MEZERRBIEPNERAER, FTN2FELEYE

B 4EREMEIR. B 211 AFRRREERER
ERESZCFVEEENZER

- AR — 1
TH3%2A6H (BR2RETR)

FL—MEAZEIT5YWEOEEHIHMICEET 2 EHKR
SF34E1H15H
RIRA L E R R

Wpk 29 /- 6 A 23 HICHBE SN 3HARFHEDICBWT, = M) e =Fgo S, LY v A
H #152) OFFEMEFHMmIZ SV TEmAMThiv, B0 ZHEfMEL2 W 22nk GiR 1T RO
RIS 2), AEEITIE, ZHEMFERICET L SELED T, XL— MEHZETWE
(T=rVm=FgkNZEDHEL (LLF, INTA] £59.)] & T=F Lo o7 I IUERE (F
36) KOV EDHE2 (LT, TEDTA) &5 95.)1) OFFEMEFHMEOMRERILAE &V £ & DTz,

AERCIE, KAEEWRBRICET 2 EREN A X ALETH D, TOECD HA XA
R¥= A2 h23 (BLF TOECDGD23] & E9.) | ICil# SN TWD, EISREsYE
DR EFEfET DEOE 207, FHOBEA~OFMEERICHT2E 2 T 2R+ 5 & & bic,
ZTONRERE 2. ARG RWE TH D NTA & EDTA O EMRHMEIZ I T 5 wefET
—Z OO PNEEH L2, 5T, P29 FOF#HSTO TR, JERISKHT 5 EE
FEEREVFE LD,

1 OECDGD23 CTHOE&EHEARYEDEBE~DEHERIZHTE2EZA

EIBRSEAR TN T 20E (FL— MERZ AT 2WE) OFFMEMN, FrilmedaetEaii
FEROBY T D aHE, Pk 29 4E 6 A 0 = EERIE#HS%, BEAICBWLW T
MEATHOTE TV D, YRS UBED, AEMFHMIICEL L K&z & LT, &R
IR R D KA BT 2 [EER R A X AGETH D, TOECD A XA R
Fa A 23 (LUF TOECDGD23) &5 9.)) 22018 kil =47z ((BLF 12018 4
W EE95,) ZEnxFond BR3),

B R IHERBRIC BT 2 8BS E OBHEERIC W TIE, &GET S 4172 OECD
GD23 IZB W TH, & L TEAERIC X 2 AR A R I2A A2 OilFit (ZEWFrH)
HFATEEZe) BEOKTICLVEZ 20T, BEARMEIXIZOL > R RIEETH Y |
WAL E A OFMEIC L D b DT vt S Tnd, — T, “RIEEBELRETD
B Z 7L, 2000 FRRTIE T R EIL, AL ATV IREORESZMAXRET 20
TED] ESNTWEN, ZOFERIE 2018 FARICIT R Y 7= 5720,

F£7-. OECD GD23 2%, ZAli)E & S8R A TR T 2L 7' E OBSEIZ 3t 5 mtEfEfnat
BRICEET 2 AR 72 A X ARtk E LTI SN TEY ., ZhooWED U X7 FHmIC
BESE U 7= g AR C LR S D MZES T, ) A TRE SN D KB ITIRTET
EINTWD, 2018 FhR TIE Z OFEFFEBROFERN R Y (IR BE) FHOT =F MR
=R T =AU RE ) v — L0 D HIRYEE A O & SERTERRIC X D IR ED X

12, 2, 27 —=h ) =FEOF M) UL (BEFMLFHEES 152) BT 2EEOF L — MERIC X
LB ERRIT D70, YZWENEE SN DBRET CHEMEICEET D LB DNLHEERS (Ca, Mg) & EFAR
THEIERE & B 2 b2 SR RO FIEF R b INE Lz,

2 TFLVT I UIUEEEE (B R EE S 36) OBRSEO X L— MERIC L 2B L MFT 5720, YW
ERPEH SN DR CHMEICEET D LB X ONDHERS (Ca, Mg) & EERFIAFREL B X LN 85RO
HEMEERHIE LT,
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MRS THH D EESNTVDH Z &b, MBRICIIPEHISE TR Z KT 2 RO H %
WEDFERLF L — MEOREREFELBEET L LOITROENATVDL B NG, B, K
REY 2 iR O FF & LT, &0 BR300 5258 & RT3 % 72 D1 K IE EPA 2325
Lo 2 A LTeGE CORBARMBERBREN TS TS BIR3 (2) H) 25,
ZOBIRIE. WY BNVRCEBERT =F MR Y ~ —F DM TOC M L 0 B a%
J2 & LiemizlEx, finsnizbotExbnd GlR3 335 1),

2 NTA & EDTA 2R AEEMHMICH (T HEBEBT—2 DY FLMZDUNT

HRE OBREEAKHIZ NTA & EDTA B3 E N 7256, € ZITHET 28 BIC L 0 B~
DFMENRRRD EEZBND, TAEOREARPIIAEL, MENLELWE & L TR, i
EOERSGTHY, FEEDZ Ca & Mg, £ LT, BHEOAERIZE > TRAIRZ2EE T
LESEE TR LT WENE T b D,

BREE4 TlX. OECD GD23 OBRICHE CTo s OREMAR 2, WL LTV I DY FE
(Pseudokirchneriella subcapitata, #14: Raphidocelis subcapitata) ., >33 v J1 A
(Synechococcus leopoliensis) N7 F 775 7 A 2 7 (Navicula pelliculosa) % JHNT, =K
BRI UL F LT IR S N UL AEBRE & L CER L
B 1), 7ok, Z OB CITHEEOREL Tl L SN TS Cak Mgl kDT> TH
V. BEEE L TCOREHMPA (42 20~150mg/L) 1%, FeddEOBRELK O EE P & i
Hd 5, RAMAEBROMR, NTA, EDTA L2, BESFIZ LD NOEC HDOETRE < ehoiz
2, ErC50 fEIE, AL IAYFELIRraay DATE, NTA, EDTA & b2, BENKE
L 2BITo ., KRELRDMEEIZH -7~ (OECD B DAEE 24mg/L & DL TlX, NTA Tid
1.7~8.2 %, EDTA TI% 0.9~2.321%),

T BEATIE. $~0OF L— MERIZL 2 IRIEBICK T DBFER 225720,
TSI L D fnatliR & W T LC, Skolhiaiz £ L g (BIfk 2), £ DOfEHR. ErC50
EIZRKEL o TWVDEHOD, BEIZE - TIEIRINC L 5 ERREER O RIREMER B
. BEOTSIREBRAE &2 2 D £ FRBHRZICE D IRIIEEBORE & W ) fEwICITE 0o
FhNRWZ &, Mz T, EDTA-Fe(IINIZOWTIE, HOMNRROLND Z b, kB
B & L COBHMEICIIRENE D & 2 bz,

SO TORRIT, ZIKAFEEOFEFEN &0 9 S TIEBEIZIZI TE R o 72 hs,
BN Z < FFET D K O RBRBEKHIC NTA X° EDTA 23 S e BRI, SRBERI R S e
HANOAERMES D RN RS T,

KM EA O EDTA O U A 7 GElE3IL, mAHEFRIZ B 9 2 228 EDTA Offxtiid g Cide
<. BBA T NTHT 5 EDTA BELNEEE L, @A 4 N BRICIEET 2 EEKP T
X EDTA OBEBREEITE 212 WE L TWD,

EDTA D4 BRI & DREHA~DHBIZHONT, BRMEANE R LTV DEEIC, & A1 4
NZxFT 5 EDTA IELNEE L3572 01X, BAEOBRE/KF TOBRBIREDEREL B E
2 THEWNAZBRFTILEND 50, BPEOBRE KD TOTXTOLEBREDOIEE RIS
ZHONITHDITH LV, EBIC, N0 DEIKEAMENEEICED X SIS,

3 EU(2004): European Union Risk Assessment Report EDETIC ACID (EDTA) CAS No: 60-00-4 EINECS No: 200-449-4
RISK ASSESSMENT Final Report, 2004 Germany
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B HDVITIARREICE S L WA 0%, S L— MEHZAT2WE L EEO 4B H A
B = AL EOBRHEMEIIARTZIH SN o TWZRWERT 0D,

BT, 2017 HEFEZF A E O A AR THRIE S U7 MekE i X, JERS (1869
HR) D 48% 3 E & FIRE (0.005~1mg/L) Kfiii T, M S TW5 970 HGD 5 6wk
FRBRAEHERS I COSKIRE (OECD 5 0.017mg/L. AAP 551 0.033mg/L) LU T DM IE,
OECD H5Hilz & N 2R TIEL 73 #iA (8 8%) . AAP BFHITIX 195 Mgl (20%) &72-5 T
WDHA B T IRIEDOIEN K E < | EMMEKOFIEERITIA SN ITE 20,

¥ L— MERZ AT 2WEOBE~OFMHEERIZ SV TIL, [The toxic effects of metal
complexing test chemicals in algal growth inhibition tests are mainly caused by reduction of the free
(bioavailable) concentration of physiologically essential ions. Inhibition of algal growth by such
complexation is a secondary effect, which cannot be attributed to the inherent toxicity of the test
chemical (iR : @JESEKRZ RS DB E OFMERZEIT, T & U TAEMMICA AT R 72 A
Z v OlEEE (R RIAATREZ) IREDETICE VI 2 ZRIEETH Y | #HEILY
WV EA DFEMEIC LD B D T2 | & L7z OECD GD23 ORERIZIA - T fig 3R H i1 %
D3, BREEE N FEME LIRSy (Ca Mg) BRLOWAHAEED 1 5> Th L& L 7zizn
ABRTE R 513, EDTA 38 L UNNTA OFEBPME AW EEA OARER 25 ERIC L 2 60
D, ThE b ERRO TREEEETOH LN ERMEICT 2 Z &3 TE ol £z, BEHOMNL
H@JEI Y IATx~D EDTA £7ZIINTA OG- L DA EMEA T =X L HRIZH 5T
Uy,

ZDOZ b, BIFFAO EDTA & NTA OAFEMFHECIX, #EOREBRGGRIZEHEY X7
FHIZIT AW, FEEO B RBRGE R %2 PNECEICERH T2 2 &5, 72d, W
AR ERR B AROGFEMEILE <. £ ORERTH D I EIIATHER R (PNEC H) % —
ABT 4 ThHFBEEMBEEME LY BIEVETH L Z L b, YikalBRERI: & RO RS
TN OWERRA LT2HEIIE, ALFWEBEA OREN2BEERICL 2 b0, =
W TH L OXBNIDMR N B DD, LV ARWEEE T, BENEEL ST 5 ARtk
5D,

S F— MEHZHT 2WE OB~ OB BT 5 AR 2 AR S & 5 FHag
APBEONTERICIE, FHMioRIELZ1T5 2 & &9 5,

8 FL—MERAZEZEI HIVEOHEETHTMICEI 2ZEEREFRICHT 2 (F)

THTOED FLDEEE X T, P29 F5E#ES CORBRMEEA~OXINER)ZERK L
776

(1) FL—MERZAIT OIVEDERE~DERBEEZIRA 5 LTORE
O S$FETRICLORERZICED “REFEIIOWVT L —MEHZ AT 2WE OB ~D

A EMEHE 25 G . BB ML B Z DN T DM TR ORI HICE 5%
SIIMETHDN, BATOYAZZH (— %) #HAMh I TORHE T IETIE, EZE YN D
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145
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147

ZEMTEARNDTIIARDN,

[xhic]

THRRO®EY | Al BREEE NI L 72 O RERR AR Tk, AEOREIK R D
BEREEGPH (E42 20~150mg/L) THEEEZZENRE (NOEC) ITIXREZRMEITRO b,
BOPEREE (ErC50) ([Z2oWTIE, ENE 2D EETHREDSEM SN D2EMICH 72
H OO, Z OEIX OECD 5 COREE (24mg/L) TOIED 10 fFLIN & 72> Tz, £72,
FROUIEERAE R CIIARMEEDEN R 5572 £, OECD GD23 IZFt# S v Tvnd ik
W B O BHFHIRILA 152 2 LN TE R o Tz, A EIORERI, #ER ThH 2 Ca
E Mg, ZLTCEROBRIMCEAEBHOMINIHDIEEARDL ZENTERLHLOD, FNET
DZAIBUAFET 2 FEREROLEEZHH LA O TIIARNWD LD RiEFMETFE
%o, =D, EDTA & NTA OFFWFHECIrX, BEORBMSRIIANT, FREOZ
TEFEM B RE B2 PNEC EICER AT 5 2L & Uiz, L LA s, BRESE AN E e L 7= mdE
AR PERER T Ca, Mg 1T X DS, S E O BREEK R O O & 72> T
52 &z, ZoRB B ROE#EMITm < 5O EIXFBIEERMEMEME X D bR
ETHDZ LD, YikalBRElE L FREDRE IS 2 b OWENIRA LIS EICiX, 1k
LWVEEAA ORGSR BEERICL D b0, TIRIEETH L 0ORXBNI SN0t O
D, K VIRVIRE CERIENEEL T DN D 5,

@ FL—MEHAOEMLLTOBRYHFE NI OWNT : HAX L ZADOREMRER T3 —MEHA 2k

NODTZDOICHRFFENTVDN, FL—MERZ B LD ENEEH LT RETHY,
B D BECE2V O THIUE., BVGIDE LIE TR,

5]

OECD GD23 T, @B ZIER T DB E OmEiT, Ko 23 A LA
AR TV —AF U REOHMNCEDHDOT, 2O X9 REMIC X 2 EEOERREITZ
WHIZRERITH Y . WRMEEA OFMEL IS 2720 L& TWn5,

FOEID E WO BURTIL, RS DR EEREAZE L -RBREICES< T — 2R
HBERDHNETHY, BB TIZZNN, BEZR M2 V72 OECD GD23 2 &5 <&
Brik & Fe(IDEE A Z W BRIETH D L& 2 5, LavL., Fe(ll)dEika W7o alBRiLIC
ONWTIE, EEREOSKIBEOEBRENARHTH D Z L0 5, WBWE & 8D Fe(lll) 2 4
ToRRBRIEDS, EERBE A ML L T2 MBI TRl c & 72y, F72, BREKPICIFEET
DA EIA RN L DA OBIER BTN TR 57, REEFEMENE-> TV 5,
Z D7, EDTA & NTA OFFEMEFHNCIX, BIRES CIXEEORERAERITA WS, Pk
HOBHE MRS R4 PNECHICEBRHAT A 2 & & Lis, L L7223 D, BREEE D FEM L
7o ESEARIAERBR CO Ca & Mg 12 X AMEES X, A EOBREE K O OFIPH &
o TS Z LA, Z ORER B IRDEEMELS < | 1507 Mf13 s B s iE L
D HIRVMETH D Z LD YikalBrget: & FRRORE T I 26 OMERTA L1256
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(I AL EEA OARER 2w ERIC LD b Dh, ZIRIEETH 2O KaliE-o0
RS OO, XY IRWREE TR B AT 5 AREERH D,

@ FU—MEMLEFSBRREOEEREZE B LI, A EEFMEDOEHDLEMIZONT:

EC(2005)DVUAZFHAM Tl EEO L RHFERER COFMEMN, H o E EFnsemexL
—MERZE T 2B OSEERERRICIE SR BE R ZIZL>TH LI NZb D EfEFR DT D
ALTHY, ZO X705l T 1ERCHE R 2E I TERR),

Gy

BREEAE DM L7253 Tld, Fe OYEININIC X 2 ~OFEL, ARMEELAENL
TebDeOh, Fivk bBAOAEREZR LTIER R0 5B CE 7, £7-. EDTA-Fe(Ill)
IZDWTIE, ROl MRFRO HILD Z NG BRMGESE TO U 2 7 FEMED i L
TWVWD LD REERTERICE S KRB ZICE > TH R0 SN2 D700, BHEIICRE
2 Z LT TE ool RFHEE T, BEEEICE 3 2 22283 EDTA O#fixfiiRE T
37, BRI T A UTxT D EDTA BELNEEE LTWDL 2 &b, ¥ 1L— MEA%Z
BT 2MEDOBIEA~DOEELIEZ 51211, ZKIETOSEBOFEESCHENEELEZ L
DD, BMOPEOBREKP COERBITIfE TR, REEENIXD, D7, EDTA &
NTA DA EMFHE T, B ORBRE I3, B 0B 3B K 5 2 PNEC fi
BT 2288 L, Loa L, BREEE DN U 7o Bl B PR B AR O S e
T < BONTMET BB BEEEL Y IRWVETH D Z 0D, Yk a i & [F
BROBRE FIC 2o OWERHRA LTEBAIIZ ALEWEEA ORGSR 3 ERIC L 5
b O, CIRHIEETH D OXBNIONRNE DD, L0 AREE CRIEN R L Z )
B AREEN B 5,

2) FL—MERZHT IMEOASTMHSE. VAV HEICE T HERE

(FEfEFIED % L — MERZ AT 2WEOAEMRHES U 2 7 5Hli T, FAOAFESY

27 K2 WO A TV DN EHETH Y | i E TIX. Z ORI 5 RRk 234 B,

[xE]

¥L— MERZET2WEICRT 2B 2 HICid# Liz@b . OECD GD23 fiék 4 1%,

ZNENDEDOZ KL TOKBREDFEZEEE 2 T, BRI 2175 2 & 2 HELEL T
5, BREEBTIE, TOREEE X, HEOIERT TH D Ca, Mg 2RI L 7= BN
Br & BROUSHIEER 234051 L TRV, ENEDOBREE/AKH TO Ca, Mg |2 L2 EHFH T
DA E (NOEC) 1T k& < B b2y, ErCh0 flEid, AL I A YFEL R
2y B ATIEL, NTA, EDTA & i, SENKE S RDHIZoN, REL R LHHAICH-
T EBHLNE Ao, Fio, SIRIMERBRICB W T, BEAEMEEINTEY
PR ZIT XD ZIRIIEZERNERM SN TWD DD, D WIEEEA 0T 2 LIS & DR
EEHTH L ORI TE Do 72Z &b, 2O TO IRIEELE R I0IZRER 3
DITIXEL o tz, BONEA O EDTA U A 7 FfiE Cik, BIEHICRE 4 2 83
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209

EDTA O#asctia e Cli 72 BB F A 2%t T 5 EDTAJEEE A EEE L LTV 5728,
BrEUheREX L — MYVEOZ KK COFEEEN T XTHLNE o TND DT
TIERWZ 0S| BIRES CIIENEOKREE 2 & X 76 EMEHM 217 5 = & 138
L<, ZDORICHHEFMEND D,

L7Z03» T, BB T EDTA & NTA OAEMEZHMN T, B ORBRES i3
T HER OB EIERERGE R PNECHICERHAT 22L& Lz, LLARRL, Ca
& Mg 12 K D8 EESARIT DV T, BREEA AN I L 7o Ml AR R F R Fe s E DK BR
HHROBEDOHF L o TS Z LTz, ZoRBRABOEEMEITF < 55N HE
X RHEIE M L Y BIEVMETH D 2 LD Ykl Bt L R ORE Fic 2 h
S OWEN RN LTS a i, ALFWEEA OARER R EHEERIC L 2600 ZRkRAY
WETHDLPORBNIONRNE DD, L0 AKWRE CRIENEE L T 5 /iR H
Do

(PR SFIH2) WY BRIl 2 5 2 7o e BRI S SREERHME OB 2 7 28 L C

A

I E 9 BARIZIE X% IEE iR E A2 AFRIEL LTPNEC &xfibL, 2O X2
WCHSHBfR ZFEE L QT E o 0, T78b b, BUR T, =7 VHERIC L - T, FEFIC
/NS 7R ZE R IR R MR I AR Y T 2 IX S BIRE 2 HER L TR 2 0 AR Y R
MEIMDDOHTEEB o TWD, b %, ZIWXET M HREOBA— b bE
=HZ VT EMRETED—, EVIPENTETVDLEN, TET LD E=X T 7
SERERE L L HIC, BT VOBEEBLL VOB EZBEYIZ LoD, ETAEHFMLIILT, Y
A7 FHHONECICE T DX D72, A XUV ARF a2 Ay FOEFEE#ED TITE 9 M,

(BIE] BEEaHn, £ A ¥ AT 5 HIED 72 R T O & Wz LTz,

(W Fb RiEE)
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A1 RRENERL-BEERBETICHT SEEICK HBENHBROBRERZIZOW

T

NTA & EDTA DEREKHFICHEH SN 56, ZOEMEICREBERITT EEZNLIWME &
LT, & bEHAZ AL Lo W80 OECD GD23 THREFIFRER D65 & 72 o TN DRI FE )N 56
FoHh b, BEEE TIE, OECD GD23ANNEX4 (ZFE# STV D HMNHE U 7= ikBraZ 1T -
776

OECD GD23 IZfir Siu7eakBRiL, B & LT 150mg/L & W TV, Z O RIZ20
T, EFETHDIKREEPA [ZHWEDEZ L& Z A, KEOHIIKESHAICBW LD L
DEEZHTND, FD7-%H, NTA =° EDTA NN E TOBREAICHEE S - 5a 2 8E
L. BROBREKOBMEIZL 2TV A & L, 841772 a~ c ORBRZ Fi L
oo UTICHRBNA ERERME AR LT, 7ok, T84 O d (BEERTHIC TR Vil B o
ARG HINC Cali (NTA-Ca £7213 EDTA-Ca) & U CHEBRWE 2SN 23kBk) 2o\ T
IE. BERTT - TV PR OFE R, EHOBEENE < 725 L EOE R ENHER I T
W Z e, k4 O d OREREFERE LA, CatiiRING X 2O BRI X SR
&L WEBREIC XD EEBEDORXBIR O TN EH L 2 LB EE LR o T,

ABRIL, WML L TA VI N YXE (Pseudokirchneriella subcapitata, #1¥% Raphidocelis
subcapitata) ., > 222 J3 A (Synechococcus leopoliensis) N N7 F 757 A V% (Navicula
pelliculosa) D 3 FEZ MW, f18k4 D a L IZ5% YT 53ERTiL, OECD TG201 OHELEE:
1 (OECD K:#ff) 12 Mg KO Ca Z ¥R L CTHREEE 2 4 BefE (24 (OECD B COREEE) | 50
100, 150mg/L) (Z&AE L TFEM LTz, £7o, k4 c 8T 288, 702010V D
LISL 0> 2 FE D Z AV T, OECD GD23 ik 4 0 2 IR EN TV HIREGIEIC L D | B
B & Calfi b L7oREBCORTABRA EM L7z, ds, T 2 THWIZRERE (i1 20
~150mg/L) 1%, Rk 27 FFEE~29 AEEE IR AL N E O AGEFIK  (FRiiAK) D 3854 Hi

s 3511 HR (91%)  TOMIEHIPHIZEZ S T 25,

BEEE L, =) a =Fig =) N U v A—KF# (CAS 5064-31-3) L=FL v
7\/@MMZ%hjﬁAmﬁ%(Qw&m9uﬁ%%mko@%\%ﬁ@m:hUmzﬂ
BoHLNNITT Lo U7 I UEEY 720 OfE (ZE4L, mgNTA/L, mgEDTA/L) |(Z#i%
LTRLTWS,

Z DFEFREROFRERITIFR 1 0@ TH D,

4 OECD GD23 ANNEX4 TlE. a. fEEREREZH (15~24 mg/L OFEFE (CaCo3 & L)) Z#HAW- AR ERR.

b. B (CaCO3 & LT) #9150 mg/L Dk BIRBREFH 2 7= B84 I ERER, o EYERS# A2 AW, Ry
EMEBED Ca¥ BRI LT- Ca BT & AR ERE, 4 R0 b (BEREREEH) 2T, B L L&D
Ca? BN LT= Ca g1 X A EARMERR (BH3) (2) X iEE2E#H)

5 WERFEHNEN AAKIERZ (2019) PRk 29 FEKIERFT AKEMR 5 100-2 5.

INEAEFEN BAOKIE R 2 (2018)  : SRk 28 FEEKIERERE  AKEW 5 99-2 5.
AEAEEEN BAKIE S (2017) @ SRR 27 KB KEMR 5 98-2 7.
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255

F1(1) BEEFICIOEFERBEICEYT HEMHERER (NTA)

£YiE LLIHYXE S xaavhR TFHHBTAIH e
EE IVRRAVb E=MEEmMeNTA/L) EMEEmMegNTA/L) EMEEmMgNTA/L) "
EEEESN
EEE(%J;; AN NOEC 0.11 0.29 <0.29 2 4 Da
2 _ _ :E;- s
24me/L) ErC50 8.5 (6.37-10.6) 5.86 (4.64-7.09) >72.2 1282
NOEC <0.34 0.27 0.23
50 mg/L
ErC50 22.5 (16.4-28.5) 15.1 (11.3-18.8) >73.8
NOEC <0.34 0.23 <0.28 5% 4 Db
100 mg/L g
ErC50 31.9 (23.6-40.2) 52.1 (40.4-63.7) >758 25
NOEC 0.34 0.23 <0.3
150 mg/L
ErC50 46.7 (28.8-64.6) 57.2 (46.1-68.3) >74
NOEC <0.39 0.29 8% 4 MDc
EDTA-C = LMERLY g
@ ErC50 14.1 (8.09-20.2) 13.3 (8.18-18.4) RiEL TG (2%
£102) WEHICLIEEEREEICEATA2EMARER (EDTA)
£YiE LLIHYXE S xaavhR TFHETAID oo
B IURRAUL | BMEMEEDTA/L) | HEMEMEDTA/L) | ZHE{E(meEDTA/L) :
HEEEZAN
EEE{'(EJ;; Ay NOEC <0.31 3.32 <0.27 24 O
= ErC50 5.2(3.11-9.81) 16.11(12.4-20.81) 26.9 (18.1-35.7) alZlizy
24mg/L)
NOEC 0.35 3.33 0.24
50 mg/L
ErC50 8.57(4.89-16.85) 22.29(19.68-25.15) 21.2 (9.82-32.7)
100 me/L NOEC <0.34 2.76 <0.34 tE:4 D
m =
€ ErC50 8.42(5.65-13.27) 20.73(17.55-24.38) 8.52 (5.49-11.5) bl
NOEC <0.34 2.79 <0.32
150 mg/L
ErC50 12.07(8.98-16.75) 24.15(19.12-30.28) 2.33 (1.59-3.07)
NOEC <0.39 2.87 1% 4 D
EDTA-C = LML -
@ ErC50 8.78(4.57-20.07) 14.57(11.68-18.09) RIEL TG cllEh
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RAR3) OECD HA F UV AXE2 3(2H T2 AT ME DR
(1) 2000 &£ 9 A kR

OECD(2000): Guidance Document on Aquatic Toxicity Testing of Difficult Substances and
Mixtures. OECD Environmental Health and Safety Publications Series on Testing and Assessment
No.23.

3.1 Complexing substances

Complexation may significantly affect the bio-availability and toxicity of a test
substance. It may also reduce the availability in the test medium of salts (such as calcium
and magnesium) and trace elements which are essential for supporting healthy test
organisms. The following are examples of substances which may be involved in
complexation:

EDTA,

Polyanionic polymers with carboxylic and phosphoric acids;
Phosphonates; and

Metals.

The extent to which a substance is complexed will depend upon the availability of
co-complexing agents and other properties of the medium such as pH. Speciation models
may be used to calculate the concentrations of dissolved and complexed test substance from
the total nominal concentration added.

Data from tests in which complexation has been judged to have had a significant
bearing on the result are likely to be of questionable value for classifying substances and for
extrapolatingtoa  predicted no effect concentration for risk assessment. The extent to
which effects are a direct consequence of chemical toxicity or a secondary effect, resulting
from for example complexation induced nutrient limitation, should be determined where
possible. Compensatory adjustment to water quality parameters or the testing of an
appropriate salt of the test substance help to achieve a valid test result but protocols
incorporating modifications to standard procedures should be validated and approved for use
by the appropriate regulatory authority.

The effects of metal complexing substances in algal growth inhibition tests are mainly
caused by chelation of essential cations, which leads to growth limiting reductions in the concentration
of uncomplexed physiologically active ions. Inhibition of algal growth by metal complexing agents is
therefore a secondary effect, which cannot be attributed to substance specific inherent toxic properties.
The secondary effects can be eliminated by compensating for the deficit in the concentration of the
essential ion(s). Guidance on toxicity mitigation testing with algae for chemicals which form
complexes with and/or chelate polyvalent metals is given in Annex 4.

Analysis methods for quantifying exposure concentrations, which are capable of
distinguishing between the complexed and non-complexed fractions of a test substance, may not
always be available or economic. Where this is the case approval should be sought from the regulatory
authority for expressing the test result in terms of nominal concentrations.
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Annex 4

Toxicity mitigation testing with algae for chemicals which form complexes
with and/or chelate polyvalent metals

The requirements for algal toxicity testing in relation to risk assessment for substances which
complex metals depend upon the water quality which is envisaged in the release scenario. The
following testing scheme has been suggested by the US EPA:

1. test chemical as it is in standard algal growth medium with a hardness in the range 15 to 24 mg/I

as CaCOg;

2. test chemical as it is in modified algal growth medium with a hardness of approximately 150 mg/I
as CaCOs;

3. test the chemical as the Ca salt in standard algal medium by adding an equivalent amount of Ca**
tothe

stock solution; and
4. test the chemical as the Ca salt in modified algal medium as for (2) above.

Testing a substance as the Ca salt requires the addition of an equivalent of Ca" to the stock
solution. A suitable procedure for preparing a calcium salt of a substance might be to add 1 g active
ingredient of the substance to a 1 litre volumetric flask which is partly filled with water and being
stirred continuously.  An equivalent of Ca?" is then added and stirred for at least one hour.  The flask
is then topped up to 1 litre with water and used to prepare test media. Precipitate and/or flocculant
which forms in the stock solution should be maintained, to the extent possible, as a homogeneous
dispersion during preparation of the test media and should not be removed by filtration or
centrifugation.

338
339

340 (2) 2018 kR (20192 H8HEREL)

341 OECD(2019): GUIDANCE DOCUMENT ON AQUEOUS-PHASE AQUATIC TOXICITY

342 TESTING OF DIFFICULT TEST CHEMICALS SERIES ON TESTING AND ASSESSMENT No. 23
343 (Second Edition)

7.5. COMPLEXATION OF (OR BY) TEST CHEMICALS

112. Media specified for culturing and testing of organisms may contain concentrations of some
essential elements, such as copper, zinc, and nickel that are only just sufficient to meet nutritional
requirements. As nutritional requirements depend on the acclimatisation history of the organisms,
ecologically relevant culture conditions need to be used. In addition, water hardness can influence
the toxicity of metals (Sprague 1995) and ionic organic chemicals (Marchand et al, 2013). As such,
hardness should be measured at least at the beginning and end of a given test, renewal interval, or
more frequently if changes in hardness are expected. Thus, the composition of culture and test
solution may require special consideration to ensure that test results correctly reflect the toxicity of
metals, metal compounds, and ionic organic chemicals. Chemical complexation reactions in the test
solution can affect toxicity by, a) various components (DOC and chelators, such as EDTA)
reducing the bio-availability of the dissolved test chemical;8 or b) the test chemical (e.g. EDTA)
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reducing the availability in the test solution of salts (such as calcium and magnesium) and trace
elements which are essential for supporting healthy test organisms (especially algae). As indicated
in test guidelines (e.g. OECD TG 211 [OECD, 2012c] and OECD TG 201 [OECD, 2011]), the use
of culture media that does not contain known chelating agents (i.e. EDTA) is recommended when
testing materials that contain metals.

113. Data from tests in which complexation has been judged to have had a significant bearing on
the result are likely to be of questionable value for classifying test chemicals and for extrapolating to
a predicted no effect concentration for risk assessment unless additional tests are conducted to
attempt to determine the nature and extent of the effect. The extent to which complexation affects
toxicity therefore should be determined where possible.

75.1. Complexing of test chemicals

114. The extent to which a test chemical is complexed will depend upon various factors in the test
solution (e.g. DOC, alkalinity, hardness, pH, other inorganic ions), whether present naturally or
deliberately added/manipulated. The toxicity of metal cations (e.g. copper) are perhaps best known
in this regard. However, pH can greatly affect the toxicity of weak acids and bases (e.g. ammonia,
pentachlorophenol) by the reactions of these chemicals with hydrogen and hydroxyl ions, DOC can
affect the bioavailability of hydrophobic and cationic organic test chemicals, and hardness can affect
the toxicity of anionic organic test chemicals.

115. Thus, for some regulatory applications it may be necessary to assess the extent to which the
toxicity of the test chemical varies with such complexing agents based on controlled experiments
which manipulate these factors. For DOC effects on cationic test chemical toxicity, such
experiments are discussed in Annex 3.

116. Even if toxicity can be related to a particular chemical species of the test chemical (e.g.
uncomplexed or "free" chemical), analytical methods capable of distinguishing this species may not
always be available or feasible. As such, addressing the effects of complexation will depend on
empirical or mechanistic modelling efforts that interpret the observed dependence of toxicity on
complexing factors. For example, for weak acids or bases, the basis for such models will be the pH-
dependence and the relative toxicities of the ionised and un-ionised forms, although other factors
might also enter into such models. For DOC complexation of organic test chemicals, various models
for such complexation can be applied.

117. Complexation of metals to organic and inorganic ligands in test solution and natural
environments (including consideration of pH, hardness, DOC, and inorganic test chemicals) can be
estimated using metal speciation models such as MINTEQ (Brown and Allison, 1987), Visual
MINTEQ (Gustaffson, 2017), WHAM (Tipping, 1994) and CHESS (Santore and Driscoll, 1995).
Alternatively, the Biotic Ligand Model (BLM), allows for the calculation of the concentration of
metal ion responsible for the toxic effect at the level of the organism; this model also addresses how
competing cations affect the binding (complexation) of the toxic metal to physiological receptors
(Niyogi and Wood, 2004). Themodels used for the characterisation of metal complexation in the test
solution should always be clearly reported, allowing for their extrapolation back to natural
environmental conditions, and assessments should be based on measured concentrations relative to
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the models (e.g. dissolved metal concentrations).

8 For more information on bioavailability concepts for metals and inorganics see OECD GD
259 (OECD, 2016).

7.5.2. Complexation by test chemicals (algal tests)

118. The toxic effects of metal complexing test chemicals in algal growth inhibition tests are
mainly caused by reduction of the free (bioavailable) concentration of physiologically essential
ions. Inhibition of algal growth by such complexation is a secondary effect, which cannot be
attributed to the inherent toxicity of the test chemical.

119. Guidance on toxicity mitigation testing with algae for chemicals which form complexes with
polyvalent metals is given in Annex 4.

120. Reduction of the free concentration of physiologically essential ions by complexation by test
chemicals can be determined by quantifying free concentrations of essential ions over the course of
the exposure in treatments and controls. Analysis methods for quantifying exposure concentrations,
which are capable of distinguishing between the complexed and non-complexed fractions of a test
chemical (or complexed or non- complexed fractions of limiting nutrients), may not always be
available or economic. Where this is the case, approval should be sought from the regulatory
authority for expressing the test result in terms of whole measured test chemical or nominal
concentrations.

ANNEX 4: TOXICITY MITIGATION TESTING WITH ALGAE FOR TEST
CHEMICALS WHICH FORM COMPLEXES WITH AND/OR CHELATE POLYVALENT
METALS

1.  The purpose of this annex is to supplement Section 7.5.2 and provide additional guidance for
algae tests with test chemicals that may form complexes with and/or chelate polyvalent metals. The
outcome of this mitigation testing should assist in distinguishing between inherent test chemical
toxicity and secondary effects resulting from complexation. Examples of such chemicals are
anionic polymers in the poly(carboxylic acids) class and polyanionic monomers (Nabholz et al.
1993; Boethling et al., 1997). Overchelation of the nutrients needed for algal growth by these types
of test chemicals in the standard algal growth test medium manifests in reduced growth, which is
simply due to lack of availability of nutrients and not toxicity. Most surface waters have hardness
well above the hardness of standard algal growth test medium. The requirements for algal toxicity
testing in relation to risk assessment for test chemicals which complex metals depend upon the
water quality which is envisaged in the release scenario. The following testing scheme has been
suggested by the US EPA to assess effects in more typical receiving waters:

a. Test the chemical as it is in standard algal growth test medium with a hardness in the range
15 to 24 mg/L as CaCOg3;

b. test the chemical as it is in modified algal growth test medium with a hardness of
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344

approximately 150 mg/L as CaCO3;

c. test the chemical as the Ca salt in standard algal test medium by adding an equivalent
amount of Ca2+ to the stock solution (assuming the chemical is a Na or K salt); and

d. test the chemical as the Ca salt in modified algal test medium as for (b) above.

If a significant difference in toxicity is noted between the two algal media hardness levels,
additional testing could be performed at a hardness equivalent to that in the expected receiving
waters.

2. Testing a chemical as the Ca salt requires the addition of an equivalent of Ca2+ to the stock
solution. A suitable procedure for preparing a calcium salt of a test chemical might be to add 1 g
active ingredient of the test chemical to a 1 litre volumetric flask which is partly filled with water
and being stirred continuously. An equivalent of Ca2+ is then added and stirred for at least one
hour. The flask is then topped up to 1 litre with water and used to prepare test solution. Precipitate
and/or flocculant which forms in the stock solution should be maintained, to the extent possible, as
a homogeneous dispersion during preparation of the test solution and should not be removed by
filtration or centrifugation.
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The Toxic Substances Control Act (TSCA) allows for the regulation of new industrial chemicals if a
chemical may present an unreasonable risk toward the environment, or if a chemical has significant
exposure toward the environment. Risk assessment under TSCA Section 5 consists of the integration of the

hazard assessment for a chemical with the chemical's exposure assessment.

The environmental-hazard assessment consists of identifying all of the effects of a chemical toward
organisms in the environment, and toward the populations, communities, and ecosystems to which those
organisms belong. Toxicity data for a chemical consists of effective concentrations (EC), which indicate
the type of effect and the seriousness of that effect on a given organism at a known concentration of
chemical. Effective concentrations can be based on test data or predicted using structure activity
relationships (SAR). A collection of all of the ECs for a chemical is called a hazard profile or a toxicity
profile.

Environmental factors which reduce the inherent toxicity of a chemical (that is, mitigation factors), as
well as, enhancement factors that increase toxicity are taken into account when the hazard profile is

developed.

The environmental-exposure assessment consists of predicting the environmental concentrations of a

6 Nabholz, J.V., Miller, P., Zeeman, M. (1993), Environmental risk assessment of new chemicals under the Toxic Substances
Control Act (TSCA), Section 5, in: Environmental toxicology and risk assessment, ASTM STP 1179, 1993, pp. 40-55, W.G. Landis,
J.S. Hughes and M. A. Lewis (Eds). American Society for Testing and Materials, Philadelphia.

7 Boethling, R.S. and Nabholz, J.V. (1997), Environmental assessment of polymers under the U.S. Toxic Substances Control Act,
Chapter 10, pp. 187-234 in Hamilton, J.D. and

ENV/JM/MONO(2000)6/REV1 | 75 Unclassified Sutcliffe, R. (eds.), Ecological Assessment of Polymers: Strategies for
Product Stewardship and Regulatory Programs. Van Nostrand Reinhold, New York.
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chemical from releases due to its production, processing, uses, and disposal. There are two types of
exposure assessment most frequently used under TSCA: the Percentile Stream Flow Method and the
Probability Dilution Model (PDM) Method.

Environmental-risk assessment is done by using the quotient method. This method simply compares an
EC or a concern concentration (CC) to the actual or predicted environmental concentrations (PEC). If the
PEC is greater than the EC or CC, then you have a potential risk.

Case studies for several types of chemicals will be presented: neutral organic chemicals; organic
chemicals with excess toxicity; anionic suffactants; nonionic surfactants; cationic surfactants; amphoteric
surfactants; anionic polymers; nonionic polymers; polycationic polymers; amphoteric polymers; acid
dyes; neutral dyes; cationic dyes;amphoteric dyes; polyanionic monomers; and compounds which
hydrolyze (for example, acid chlorides and alkyloxysilanes); and metals.

< Boethling et al., 1997 £V >

TESTING (J5i p.12)

Environmental toxicity

OPPT's aquatic toxicity test guidelines as well as those of other groups such as the OECD, EU, Standard Methods,
and the American Society for Testing and Materials (ASTM) were designed to generally apply to class 1
substances. These guidelines typically employ "clean dilution water" test systems with low levels of dissolved organic
carbon (DOC) and total suspended solids (TSS) in fish and invertebrate tests and growth media with low water

hardness in algal toxicity tests

Toxicity testing for polymers has therefore been modified to address the effects of DOC and hardness and the
realistic conditions encountered in the natural environment. This is discussed more thoroughly in
ENVIRONMENTAL CONCERNS FOR POLYMERS
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