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IIREOREDEHEAIIREIT BN TES.

184 SMORBLEFHFS LV HHVIFL— MEETHEFMEDOFRESHEMHER
RN T SME D) AV HIICEEU SRS EREBRO AR, LS FIATEREL
3BKEITKIFL TS, LU T ORERETEIE, US EPAICEDIRESNTEDTHS :
1. CaCO3&ELT15~24 mg/LOEEDIEE DIRAE SRS THER I 2,
2. CaCO3tULTHI150 mg/LOFEEZFF D RS TER T .
3. REFBERICHEBOCa2+RIMNIBIEICIOT, EEMEDCateziED, 1RERMEAT
BRI Do
4, EEC2.CEBROIMREAAEMPT, {EFEDCatE TR .

HE#  [E 7RIS ITRTHP
URL : https://www.nies.go.jp/risk/seminar/h170113/text2-1.pdf

(2) EC (2005) TRISODIUM NITRILOTRIACETATE Risk Assessment Final Report

1.4 Classification (p.4-5)

---B&--- In tests on the acute toxicity on fish and daphnia effects were only
observed when NTA was present in over-stoichiometric concentrations compared to
the content of metal ions. Results of algae growth inhibition tests have to be
interpreted carefully, because the observed effects are mainly cause by nutrient
deficiency, which is an artefact and not relevant for the environment. Tests with
increased concentrations of nutrient metals (where nutrient deficiency is
suppressed) reveal that intrinsic toxicity of NTA is expected only at concentrations
far above 10 mg/I.

3.1.3.5.4 Speciation of NTA metal complexes in the hydrosphere (p.25-26)

--B%- - -German and Dutch rivers, heavy metal concentrations in the range of 10 -
20 pmol/l (predominantly Fe and Mn) are detected. The PECs for NTA are always
lower, thus in the hydrosphere NTA is always completely complexed.

3.2.1.3 Toxicity to algae (p.37)

The influence of medium composition on the growth inhibition of 3 algal species
(Selenastrum capricornutum, Scenedesmus subspicatus, Chlorella vulgaris) was
examined by Millington et al.(1988). Bolds Basal medium (BBM) is a very rich
medium containing much higher concentrations of nutrients compared to OECD and
EPA media. The method used followed the OECD test guideline. NTA (unclear
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whether acid or sodium salt) was tested at 5, 10, 50, 80, and 100 mg/I. The 5-day
NOECs (related to cell concentration) are 5 mg/I for all 3 species in both OECD and
EPA medium, while 50 mg/I (S. capricornutum) and 80 mg/| (S. subspicatus, C.
vulgaris) for BBM was obtained. The test results indicate that the apparent effects
are mainly caused by nutrient deficiency.

3.2.2.1 Determination of PNECaqua (p.42-)

---B%- - - The choice of the complex species being relevant for effect testing should
consider the environmental relevance. Effect tests should be conducted with a
complex for which metal toxicity can be excluded. As shown is Section 3.1.3.5,
always a mixture of metal complexes is released or being formed in surface waters.
Using the Ca-complex as test substance appears to be appropriate, as it is probably
the predominant species in freshwater systems.

In tests on acute toxicity to fish effects were observed when the Na3NTA
concentration exceeded the stoichiometric metal levels (mainly Ca and Mg) in the
medium. It is expected that effects are caused by the uncomplexed agent. In
surface waters, always over-stoichiometric amounts of metal ions are present, thus
the available tests are not relevant for environmental conditions.

---B%- - -The apparent effects of complexing agents to algal growth are related to
essential trace metal bioavailibility. Trace metal levels tend to be more important in
algae tests than in short-term tests on fish or daphnia, the main reason is the rapid
increase of biomass during the test. The effect concentrations increased with the
trace metal amounts. The test results indicate that not the absolute NTA
concentration, but rather the ratio of the NTA to the metal cation concentration is
crucial to algae growth. In media with low trace metal concentrations like the OECD
standard medium, effects were observed in the range of 1 — 5 mg/I, while in metal-
enriched media the NOECs were > 50 mg/I.

(3) EC (2004) EDETIC ACID (EDTA) Risk Assessment Final Report

1.4 Classification (p.7)

---B%--- Algae tests performed in standard media resulted in effect values below 1
mg/|, the effect is probably caused by nutrient deficiency. This indirect effect is an
artefact and not used in the effects assessment. Further experiments with increased
nutrient metal concentrations reveal that the direct toxicity on algae is above 310

mg/I.

3.1.3.3.7 Influence on the partitioning of heavy metals in sediments and
water (p.45-46)
---B&---EDTA always occurs as metal complex in the hydrosphere. In German
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rivers, heavy metal concentrations in the order of range of 10-20 pmol/I
(predominantly Fe and Mn) are detected. The stoichiometric EDTA equivalent is 2.9-
5.8 mg/Il. In most rivers, the EDTA concentration is lower. Therefore, all EDTA is
bound onto actually emitted heavy metal, and there is no free EDTA available to
remobilise metals from sediments. Only metal exchange reactions may occur.

3.2.1.1 Single species test 3.2.1.1.3 Plants (p.56)

R

The apparent toxicity of complexing agents to algae in standard tests is related to
essential trace metal bioavailability. Trace metal levels tend to be more important in
algal growth tests than in other short-term tests (e.g. on fish or daphnia); the main
reason is the rapid increase of biomass during the test. In standard tests using
uncomplexed agents, the concentrations of free essential metal ions decrease
drastically, leading to nutrient deficiency and relatively low effect concentrations.
Addition of stoichiometric amounts of nutrients results in detoxification of the agent.
Similar results are obtained when Fe(III)EDTA is used as test substance, due to its
slow metal exchange kinetics overchelation of the nutrient metal ions is avoided.

(4) CERI, NITE, NEDO (2005) {tF¥WEOHERIRAIFHEE IFL> 27> MNEEE

5.3 REKPTOENRE
8% EDTAIZBARBEBHICHEET IEERBAAVERSICHIEEHAL. BORETIEIFEA
ERELRWNEEZLND,

13 RIFEHRDEP~DEE (FLH)

EDTARUZDIENRET DAY T EHEIZDONTIX. EDTAZTNE B DS DR TIEA
L ZDILEMDERLILEMEEDZLITKREEEIND, B - COEABEIZONTIE.
BEICHTIRBERETMTIBCIETRISEEEZILSIDENHY . 2SN -RER LTI,
BROAAVREIFEBRZMDLERICRSOTRESNTIELSHY, EDTAICKSEEL ARG EEA
AU DBIEVDLUDETEEBESN TN, LALEAL, BEFET 21558(1C(E. BESIZE
BAZH TICHESN-EDTAICLEL T, LYBEGBREB/A N FEELTLSD T, EDTA
[CEDVBBEEBREBEEETIHEELL, X, EDTADOFL—MEEeAIEIERIZ58L, IBEICH =
SE IS CTHEET SAREMEET K ASHDEROEILEM LTS AIREMEAKE
Lo B8 BRIEPFTO—REEETHARRICHT2ERMBERERTIE, ECsold, 1.01~
7.18mg/LDFERNMESN TS, BEORASHLEIN SR T ALADT285HEC [T HEE
BOFe(IDZEHFEILARMLIZHE . 100 mg/LLLEIZH S,
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MEETE Ver 1.0J AT TRITAHAF D REND) SR, HEMBEOERERZEICEHILIHEELT 4%
IREL. ENOT—2DEEMEHEZT LI, BEDFHEE<H T SFHECE RS DO RFIEDIR
Wi -HEMFMEEEZSEEL DD, FRIEFZERE (PNECIE) (THHA T HEEZEHLY,

NTA DF D LIEQEREZED R FHEICHE T 5B E MM TIE . SHEEOEBEICMA T, KL
TOREBFEATF—RITAEEELT,

@ FHEMETE, KBRIERTIETRTO Na HRBELTAA U DIRETHDZ LMD, KB TDIREE
MNRILTHABDEBEEMET —FLUNEL. EEMFHELITV. F—RAT4EEELT-,

@ OECDHAZUAXEETIE, EAREMAT IMEDRFERMERRICOVT, XICRLEB/AF
UNFL—MERL. SRR OEBEEAAVBRENBLOLEREZFIBTHESNTEY. %
DEZIEEHILFILIEFERBERMWEZETHY . MEBRFOKREMEMHIZLSEDT
(FENESN TS0, B OEBRNRE. K FEMEICBELLGNSEEMTEEED T,

LROBER. RBETICEVWTERSEE (1997 &) ICEML-AREZEARBRICE DT £ESE
(F%8) Pseudokirchneriella subcapitata DA RKEREIZX 9 HAE (3HM) NOEC 0.3 mg NTA/L A
F—F—HELY ChEERDLDEINAD UF10 THRLT= 0.03 mg NTA/L A PNEC ater 5272,

LEREABRIE 1997 FEICEMESN THY OECD A4 2 AXE (2000 F) AAHARSN B LURIIZ{THhN
=M THAHHY, OECD HEith (E 5 (& 5.BIET—4SR) ZALTEY. ThICIE NTA NEHRE
ZIBL-HKR/NEE (LOEC 1mgNTA/1=0.005mmol/L) kY HLBEIDHILL ™ L (49mg/L=0.123
mmol/L) MEENTHEY . FEDHILS DV LEFL—RLIzELTHBERICEEERIFT LIFERI}
W SEICHEEDNN DV LERNMLTERERNIREKE DL LEFZEZIKNV O, BEFEAOMRICE
DIHEBEZT —REF—T —2ETHILIERBEEA T,

758 .EU-RAR DHREBRIERICAVWTEMBAONELLIILICIVERNERLLILITHRLTLS
A IRET DR ERERIHRIC OECD H#h Z R FALT-EBR TIL LOEC EL T bmg/L AMESLNTLNST=8.
NOEC [&<5mg/L 25 5EEZA DN, BHELCRRBEETHY. RETT —2DZEMEEMTEHEDE
EZibnbd,

F1z. OECD 21 TNA KYLIEREICTFL—FRETELH (5. BEET—F2SHE) HAKELVEDTA
DHELESFENTEY. AMEICRS T OECD tEihEALVDIES . FL—MEAM &L EDTA FE
TTHEHEBZITEbATNS,
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(1) EBZEOBEHFER (FR26FE)
BEFEILEMETHS2, 2, 27 —ZbIYDZEEEOS FUVLEIKX FRUDL
DEMBICE -TELDLOAEET HH. REOEXENCDLEXZBHIFER (FM264F
E) DBREDOHER. BRI CASELZES : 5064-31-)AXKFELHH LI LADHA>TILVS,
Ffo. EBEBHBERICE D CHAAR - AN B EHHPFHERR 10EE Y,

®1 CEZIBHERICES(HARR - SMRARHESHHE
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=2 ~DHHE
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10-a 2T OtRAEH il | I IEIK 8 0.012(0.012)
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FIZE) . 0 (#EBh) F GHERIE) 12 0.6(0.6)
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25°m | At FL—hA 2 0.4(0.4)
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34-c R EAEH b R A0 B A 5 0.016(0.010)
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£3#) OECD £2H1, AAP B2#1 % O BBM £2HIOH AL & N EN D& A /L &5%

FL—rREE

i%. OECD 4 . @R (LB, 5 'Y
{L%sk . OECD $3 (pHB. 1) o5 % 45 (. OECD T6201 (2011) ) z s EHOEHE ——
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. AL m | o3 o o3 Ca e BEEY | BEme
5%, mg/L mM Mol. Wt. T b 5% | mg/L 52 mg/L 453 mg/L PN EDTA NTA mg/L ;EE mmo | /L (me/L) me/L) . CaC03/L)
BE7 T4 NHACT 15 028 | 53491 15 N 5 0583 | CI 9 0417
T TR & 5. 903E
- MeC 1246 (H20) 12 0.05 | 203.302 12 e 1.4346 | cI 41852 | O 6.3802 | Mg 8.67 | 546 | 29138 | 24.305 o porss | a1t | 24 253
S 20 T 220E-
BALA LD LTKEM | CaCl2%2 (H20) 18 0.122 | 147014 18 Ca 4.9070 | ¢l 8.6815 | 5 44115 | ca | 1096 | 641 | 40070 | 4008 Sl s a0 ) 497
g@_""*"ﬂ‘t*ﬂ MgS04+7 (H20) 15 0.0609 | 246,475 15 e 1.4792 | so4 5.062 | [ 7.6746
DB kEA Y oL | Kiopod 6 0.00979 | 136,086 6 K 0.4507 | A 0.0237 | P4 11166
A8 (11D 7OKEMD | FeCl3+6 (H20) 0.064 |  0.000237 | 270295 0.08 | 3 | Fe 0.0132 | ¢l 0.0 | % | 00256 | Fe 2.1 | 1587 | ooz | sses | 23
IFLUTTE OmER 20 BT 2 6725
IV IT I o | NageoTae2 (20 0.1| o.ooo269 | 374253 0.1 EDTA 0.0781 | Na 00128 | 2 0.0096 | & 0.0781 | 292. 24 .
T H3803 0,185 000299 | 61,833 0,19 H3B03 0,185
BT U H LIKE | NnCl2sd (H20) 0.415 0.0021 | 197.905 0.42 | 2 | W 0.1152 | ¢l 0. 1487 guz 0.1511 | W | 1404 | 7.44| o152 | sao0s| 2 0975;
LT Zne12 0.003 | 0000022 | 136.285 0.03 Zn 1 4393; ol 1 561; Zn 16.5 | 10.66 | " 4395; 6530 | 2015;
BAET/L FAOKE | CoC12%6 (H20) 0.0015 | 0.0000063 | 237.930 | 0.0015 | 2 | Co 3 7153; ol 4 470; guz 6. 8‘4; Co | 1631 | 1038 | * 715; 5803 | O 3055;
— 0.0000 3 7288 2 T50E- | 282 | 2113 3. 728E 5. 8665
AR CuC1242 (H20) 2| 0.00000006 | 170.486 | 0.00001 Cu bl o el b | o 18.8 | 1296 b | 6s5 o lse | ms | o2s
TUIFUB=T U 3305 | Wo0 | 4. 627E | 22 | 1.042E 5 9588
RSN Na2Mo04%2(H20) | 0.007 | 0.0000289 | 241968 0.007 Na el el £l v 166 | 215 | 13.6969 | 22.99 ° H20 18.01528
BEKES F UL NaHC03 50 059 | 84007 50 Na 13.6833 | H 0.5099 | 03 | 35.7168 ol 346277
FL—rREE oo
ARP 3535 (pHT. 5) s % 48R (OECD TG201 (2011) ) . S HHOEHE I
#k [6] A ) NFE
& & o) Ca Mg FERE (mg
4 d
(%) mg/L mh Mol. Wt. TOHM M1 | meg/L 4o | me/L 53 mg/L EDTA NTA mg/L ;g; mmo /L e/l | e/ BERY £2C03/L)
AL S LKA 62 5 981E
o MgC1246 (H20) 12.16 0.0508 | 203.302 | 12164 e 1.4537 | ¢l a0 | 8 6.4652 | Mg 867 | 546 | 28035 | 24305 o T e
S 2 3 000
BAEA LD LZKEM | CaCl2%2 (H20) 44 0.03 | 147.014 441 Ca 1.2022 | ¢l 21210 | 10808 | ca | 10.96 | 641 | 1.2022 | 40.08 7 2 4972
EMV TRYTLEKH | osoas (H20) 14.6 0.0592 | 246.475 14.7 e 1.4307 | so4 5. 6903 Z)Hz 7.4700
B8 (11D 7OKEMD | FeCl3+6 (H20) 0.16 |  0.000591 | 270295 0.008 | 3 | Fe 0.0331 | ¢l 0.0630 | % | 0.0640 | Fe 2.1 | 1587 | o3 | sees | OO
IFLUUT I omEE 202 BT 8 016E-
ITVTITE R | NazeoTae (20) 0.3 | 0.000806 | 374253 0.15 EDTA 0.2343 | Na 0.0369 | 2 0.0289 | 0.2343 | 292. 24 o
T 3803 0,186 0003 | 61,833 | 0.0093 H3803 07860
BT U ALIKE | WnCI2x4 (H20) 0.415 0.0021 | 197.905 0.21 | 2 | tn 0.1152 | ¢l o187 | 0% | ostt | wn | teos | 744 | ovis | sees | ZOE
0.0032 1.560E 701 1.560E 2 399
e Eme Zne12 2| o.oo024 | 136.265 | 0.00163 In | o " Zn 16.5 | 10.66 £ | 6590 e
- 0.0014 3 542 4266 | 6H2 | 6.496E 3 5420 6 0106
B /UL FAOKEM | CoCI2+6 (H20) 3| o.000006 | 257.930 | 0.00071 | 2 | Co bl o el Eloo | tes | 1038 b | ss0s e




_ 0.0000 2473 2997 | 282 | 2.536E 24730 70388
ALK CuC12%2 (H20) %1 0.00000007 | 170.482 | 0.000006 Cu £l o el £ | o 18.8 | 1296 E | 6s.5 e
TUIF BT U 0.0072 1380E | Wo0 | 4 799E- | 42 7 8025
RS Na2Mo04%2 (H20) : 0.00003 | 241.968 |  0.0036 Na e e 0.00216 | Na 166 | 215 | 11.0406 | 22.99 e
REAKES FIOA Nafico3 15 0779 | 84.007 15 Na 27050 | A 0.7800 | G03 | 10.7150
BT F oL NaN03 %5 03| 84.9% %5 Na 5.8974 | N03 | 18.6026
ULBIKRS AU DL | K2HPOA 1.044 0.00599 | 174.176 1.04 K o8 | W | O eoa | o560
— FL—rERE
1 ‘ "
BN S o5 % 48R (Bischoff&Bold (1963) ) . s EDEH S
PAN =2
s me/0.1 1y Mol. Wt ?@?ﬂ]ﬁi M1 | me/L L B g A e | N | med ;ZE mol/l | &2 e mugy | EEme
L - ! 7 e 5o | M 53 | ™ e = mg/L) | (mg/L) i €aC03/L)
n =N
B~ 5% o LBKA 0. 03042905 72 3 043E
% MgS04+7 (H20) 75 2| 26415 7.5 e 7.3056 | so4 | 29.2811 | ] 38.3732 | Mg 867 | 546 | 7.3058 | 24305 o 2 ses | 110 | a7.4750
T 0.01700518 2 T.701E-
BAE DL S LZKEM | CaCl2x2 (H20) 25 | o 25 Ca 6.8157 | cI 12,0576 | 2 61271 | ca | 10.96 | 6.41 | 68157 | 40.08 7 . 2 4972
BEaSk (11D EKEM | FeSO4«T (H20) o498 | OO 75 015 0. 498 e 1.0004 | S04 17207 | % 2580 | Fe 2.1 | 1587 | 1000 | ssigs | T
IFLUTTE OmER 001478318 BT T 478E
T Na2EDTA 5 5| sz 5 EDTA 43.2024 | Na 3.3087 : 43.2024 | 292.24 :
R H3B03 114 | O OIBO0S 1 g g 1. 142 HaB03 | 114200
BT AL ERE | WnCI2«T (H20) 0144 | O O00TISE 951 g50 0. 144 Win 0.3140 | cI o408 | M | 07208 |[wn | 1e0s | 744 | o340 | seea | ST
BHEENE AR znsoa + 7020 | ocg2 | 0% g7 660 0.883 Zn 2.0056 | S04 2064 | 1P| 38670 | 20 16.5 | 10.66 | 2006 | 6539 | OE
i”gﬁj"” P AKX omonzeeten | 0.0a9 | 00T | g1 05 0.049 Go 0.0992 | No3 o.208 | 0% | o1e0 |0 | 1631 | 1038 | o002 | sses |
BREEAT KT CuS04+5 (H20) 087 | 002781 249 65 0.157 Cu 0.3996 | S04 0.6040 | o | 05664 | Cu 18.8 | 1296 | 03006 | 635 | O
AT UL NaNO3 5| O 29‘”360: 84,995 2 Na 67.6219 | N03 | 182.378 Na 166 | 215 | sossdo | 2000 | 5'7E+g
YLBTkEAY DL | Ki2PO4 175 '285956§ 136. 086 17.5 K 50.2787 | H 25719 | Poa | 122.1289 | K 116.7769 | %908 | 2 987E+g
YLBKE=HAYSL | K2HPOA 0] % 0574'323 174.176 75 K 44.8952 | H 0.5741 | P04 | 54 5261
BT FUSL NeCI 25| © 04277”2 58. 442 2.5 Na 9.8344 | cI 15. 1656
KEEAEH Y L Kot 31| % 05525292 56.106 31 K 21,6030 | OH 9.3970
— 000049329 Wo0d™2
BT IFL (V) Mo03 0.071 2| s90 i O
. W o7024= §
?zij “BARTZE | (\4) 607024 - 1 0388355 1236 0.087
= 20 ELT
i Hos04 0.00101958 | g5 79 0.1

7£) BBM K3l : Bischoff, H. W., Bold, H. C. 1963 Some soil algae from enchanted rock and related algal species. Phycological Studies IV.,Univ. No. 6318, Texas, p. 95.

THEE  FAREL  REEH LT T A (CaCO3) ITHUR T 5720 D8R3k CaCO3 & Ca DI=2.4972, CaCO3 & Mg D h=4.1179

M= U w ZFEER (94 191.14) . LOEC

1.0mg/L=1.0/191.14=0.005232 mmol/L

(EIBRWF HP X Y http://mcc.nies.go.jp/02medium.html)
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(5) FZARYUYIZLRBEREELANIL

EZARAN)UTICEAREBEPDBEELARNILIIUTOESEYTHDS,
R£3 BEIVEBOEERNKEE=4) VIREHER

i EERE (FHE) R TFRIE
= TE=21)2
FE FULTERE (meNTA/L) (maNTA/L)
SHEERE
37 ']9 ; <7 0 10_5~0. 225 7 0 10_5
FRIGER BUERRAERE * *
SHEERS
[z ']8 ; <7 0 10_5~0. 024 7 0 10_5
FRISER BUERRAERE * *

(6)

SEIOFHEDHE X DREFIREL AL
SEOFHHEHE L DRETDRELANILEUTOESY TH S,

®4 BREVTIARNOREHRELAL NaSNTARE)

PECwater DL N)L
REVTFIVA TKALIEE
(mg/L)
BHRZEDRESF A - ~ 941x10*
BHETZUFTIL 15%x10°°
KRDFERRFUF
BRLEWLSFYA 22%x107
BAGHHROERESHI-RELFTIL — 0.87
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