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OECD High Production Volume Chemicals Program: Ecological Risk Assessment of Copper
Cyanide. Baek, Yong-Wook, Eunju Kim, Sun Kyoung Yoo, Hee-young Ro, Hyun-Mi Kim*, Ig-
Chun Eom and Pil Je Kim (Risk Assessment Division, National Institute of Environmental
Research, Incheon 404-708, Korea)

Copper cyanide is a chemical produced in large quantities with 2,500 tonnes being
produced in 2006. It is mainly used for electroplating copper, particularly alkali-Cu
plate and brass plating. The purpose of this study is to reassess the physicochemical
properties and environmental fate of copper cyanide based on reliable data and and
to conduct an ecotoxicity test according to the OECD test guidelines as an initial
environmental risk assessment (need to state where this was done). Metal containing
inorganic substances are not subject to degradation, biodegradation or hydrolysis.
Aquatic toxicity tests of copper cyanide were conducted according to OECD test
guideline 201, 202 and 203 for green algae, daphnia, and fish, respectively. The
following acute toxicity test results were obtained for aquatic species: 0.089 mg L™
(Algae, 72 Hr-ECsp); 0.21 mg L (flea, 48 Hr-LCs); 0.62 mg L (Fish, 96 Hr-ErCy,). The
chemical possesses properties indicating a hazard for the aquatic environment
(acute toxicity in fish, daphnia and algae below 1.0 mg L™). As a result of this study,
copper cyanide has become a candidate for detailed risk assessment. Countries that
produce this chemical in significant quantities are recommended to perform specific
assessments.
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Table 1. Criteria for reliability categories used in the SIDS
(Screening Information Data Set) risk assessment.

Code Reliability category

1. Reliable without restriction

la GLP guideline study (OECD, EC, EPA, FDA, etc.)

1b Comparable to guideline study

1c Test procedure in accordance with national
standard methods (AFNOR, DIN, etc.)

1d Test procedure in accordance with generally
accepted scientific standards and described in
sufficient detail

2. Reliable with restriction

2a Guideline study without detailed documentation

2b  Guideline study with acceptable restrictions

2c Comparable to a guideline study with acceptable
restrictions

2d Test procedure in accordance with national
standard methods with acceptable restrictions

2e Study well documented, meets generally accepted
scientific principles, acceptable for assessment

2f  Accepted calculation method

2g Data from handbook or collection of data

3. Not reliable
3a Documentation insufficient for assessment
3b  Significant methodological deficiencies
3c  Unsuitable test system

4. Not assignable
4a  Abstract
4b  Secondary literature
4c  Original reference not available
4d  Original reference in language (e.g. Russian)
4e  Documentation insufficient for assessment

= AR gl dx 58 11]/\]6}5_' l‘:]-(OECD 2007).
ik EA-el webr o3 I4EtE HA 7}
=80, 257 AAE A dejgte AF
A e kAl B8t 4971 @k OECD W&

Ak ZARA| A A A QFs= H| o] B o] 2~ A}
gl gt} ZAL - 78I

]
(MOE, 20082)°] #At&% 712, A% 3l AHg-ako
QA At 24 o= dA] Grtel 3
A ZdR wroz Aus 54 - AT (MOE,
2008b).



N
\l
N
1=
ok
Ho
N
ro
I

3 x4 A%
OECD ﬂ%%hﬁ*&i‘ri}”é‘ ZA} # 3 A} (OECD, 2007)
oA Aetels dolEjw| o]l EEARES Fxdle] 4
AstAch Agol gt AFAArt EAEA s 79l

OECDoﬂHf £ - 3}eA %*é%ﬂr A3 A=

2 rlo

|
i}

o
>
=
, o
_?i',
‘&
-\Y.‘i
i,

o v ==

‘1 AN 4 d=s FAsa alu} 731»} AT

AHERY APl 344 F1EAe Auds)
Agol BAG] ek Wetd] B QFAAE 2 del
Bl o] 2ol 4] AN E AR Wl - Fohsledek

5. 549 FAEHAY

OECD SIDS 7|98 7l A 875+ 35
FA SAEA, EoEA 49 EAE EAoz e
ok Z2ev 27191887 S8 A Sl s E o]
o, 37l JFAE aHste 2R/, EHE, o Fol o
3 F-od3F=% (No Observation Effective Concentration;
NOEC), %] #] 3k = (Lowest Observation Effective Con-
centration; LOEC), ¥l~¢J8F= % (Median Effective Con-
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Table 2. Summary of physico-chemical properties of copper cyanide.
Property Value Reference
CAS No. 544-92-3 Lide, 2004
Molecular formula CuCN Lide, 2004
Molecular weight 89.56 Lide, 2004
Physical state Solid Lide, 2004
Substance type Inorganic Lide, 2004
Odor No data Lide, 2004
Color White to cream Lide, 2004
Melting point 474°C Budavari, 2005; Lide, 2004
Boiling point Decomposes Lide, 2004
Density 29gcm Lide, 2004
Vapour pressure Not applicable; inorganic salt Lide, 2004
Water solubility Insoluble HSDB, 2003
Partition coefficient . . . .
n-octanol/water (log value) Not applicable; inorganic salt Lide, 2004
Sediment-Water Cu (1) LogKd (L kg™)=4.2
Distribution Coefficient CN LogKd (L kg 1)=3.0 EPA, 2005
1985) W Probit (USEPA, 1985) vl o 2 Al&3}9lar, TAL 0,24, 48, 72 L 96A| 7] XA} & o)A} AN
3% (NOEC) ¥ #4385 % (LOEC)E Steels 23] 2422 SAstA. ¥ A= (LCs) = Probit
Many-One Rank test (TOXCALC Version 5.0.12, Tidepool (USEPA, 1985) vl o 2 Al&Eslgict A8 7|7 =9 4
Scienctific Software, USA)Z AF&3lgich A&7 7F E4t o Bx7) B ex T AYIAL o AP
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3t ot = AAFEES 20054 4,516, 2006 4,755
E 2 20074 3,905E0¢|m, 2007 AJAlEl 39058 =
64%9] 2,500E-2 &= 225 9)c} (MOE, 2007). &L
2, 8589 (=29 0], flul=z, 299, k=)o) Alet
3] e] AAreRS 20039 17E, 20044 10E 9 2005
del] 0.8Ec2 X TG ow (ACS, 2007), YE2] A
o]= 2001 500E2] AJAileke] FA = )} (The Japan
Chemical Daily Co. Ltd., 2004). A|¢t3}+-2]= Sz}
A F=2 FE ArzFor ARLFC d¥= o
o-7e) WF 9 k2 mFoz ALgEe, A3, AFA
s Fell Ao HIQIE dWAA B 3 S = de
Al&-51t} (MOE, 2008b).
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Fig. 1. Cell densities of Pseudokirchneriella subcapitata
when subject to copper cyanide toxicity.

Table 3. Cumulative immobilization data for Daphnia magna when subject to copper cyanide toxicity.

Cumulative immobilized Daphnia magna

Concentrations

(mg L) No. of water flea 24 Hours 48 Hours

R1 R2 R3 R4  Tot % R1 R2 R3 R4  Tot %

0 0 0 0 0 0 0 0 0 0 0 0 0

0.03 0 0 0 0 0 0 0 0 0 0 0 0

0.06 20 0 0 0 0 0 0 0 0 0 0 0 0
0.15 (5 water flea/4 rep.) 0 0 0 0 0 0 2 1 1 1 5 25
0.31 0 0 0 0 0 0 4 3 4 4 15 75
0.61 5 5 5 5 20 100 5 5 5 5 20 100
1.23 5 5 5 5 20 100 5 5 5 5 20 100

R,: Replicate number
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35 % (EyCso), F4%5= (NOEC) B HAod3s=
(LOEC):= 747} 0.089, 0.041, 0.018 % 0.042mg L™te]]

t} (MOE, 2008c).
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Table 4. Effect of the copper cyanide to Oryzias latipes.

AZklE 015 mg Lt o] 4pe] Aggaol A 25% o] o) e
47k ARSI Table 3. AYA4e wefz 4 Concentrations Symptoms of Intoxication
23 Aqkal72]9] 48417F ECy, NOEC ¥ LOECS 7} 24 Hours 48 Hours 72 Hours 96 Hours
7} 0.21, 0.06, 0.15 mg L o] ¢} =} (MOE, 2008d). 0 NOR(7) NOR(7) NOR(7) NOR(7)
0.07 NOR (7) NOR(7) NOR(7) NOR(7)
3) o8 FAENAY 0.15 NOR(7) NOR(7) NOR(7) NOR(7)
o] (Oryzias latipes)= 96417ke] =%7|7F Bk = 0.29 NOR (7) ';'85((;‘)) ';'82(%) 2'858
2ol AL 7leh BAEAS e AAE B 50T (6)
257 okoret TEub 1.24mg Lt o]Ake] wEze 24 0.59 NOR (7) SUR (1) BOT (4) BOT (4)
AlZbel BF Zo9) 5o oSS VeI o] ¥ A 124 BOT(7) BOT(7) BOT(5) LOE(2
Aoz AR w1 5 AL 139 238 soT(y LOE@ - .
< Table 4] Qofslict. o] A3g Ed|2 AFE¥ LCq
1 (' ): Number of Oryzias latipes.
< 0.87mg L "] 3{=+(MOE, 2008e). NOR: Normal.
37 AP Ze A A= Table 59 2t} AgtstTz] SUR: Fish mainly at the surface.
e = - . BOT: Fish mainly at the bottom.
= B9 - 35 BN Se8mr) F3] U BA= LOE: Loss of equilibrium.
Table 5. Ecotoxicological endpoints of copper cyanide.
. Endpoints Exposure durations (days)
Organisms 1
(mgL™) 24 48 72 96
Green algae EC B 0.089 B
Pseudokirchneriella subcapitata rso (0.079~0.100)
0.041
EyCso - (0.027~0.073)
LOEC - - 0.042 -
NOEC - - 0.018 -
Water flea EC 0.45 0.21 B _
Daphnia magna 0 (0.42~0.49) (0.17~0.26)
LOEC 0.61 0.15 - -
NOEC 0.31 0.06 - -
Freshwater fish 0.87 0.62
Oryzias latipes LCso NA NA (0.49~1.88)  (0.38~1.03)
LOEC NA NA NA NA
NOEC NA NA 0.29 0.29

E,Cso: 50% Effective concentrations of average growth rate.
E,Cso: 50% Effective concentrations of yield.

ECsy: 50% Effective concentrations.

LOEC: Lowest observed effective concentrations.

NOEC: No observed effective concentrations.

95%: 95% confidence limits.

NA: Not available.
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Table 6. Categories for substances hazardous to acute aquatic environment.

Hazard category Hazard communication

Criteria

96 Hr L(E)Cq, for fish: <1.0mg L

Acute 1 Very toxic to aquatic life 48 Hr ECq, for crustacea: <1.0mg L*
72 or 96 Hr E,C, for algae: <1.0mg L™?*
96 Hr L(E)Cs, for fish: >1mg L™ but <10mg L™
Acute 2 Toxic to aquatic life 48 Hr ECq, for crustacea: >1mg L *but <10mg L™
72 or 96 Hr E,Cs, for algae: >1mg L *but <10mgL™
96 Hr L(E)Cy, for fish: >10mg L * but <100mg L™
Acute 3 Harmful to aquatic life 48 Hr ECq, for crustacea: >10mg L™ but <100mg L™

72 or 96 Hr E,Cs, for algae: >10mg L™t but <100mg L™

Reference: UN, 20009.

28l (GHS) 2573 (Table 5)3 o 23}t (UN, 2009).
B7t A3 3 ARTE 25 FA SA45F 1o =
o o] FAE A S B 5AHA o
g 5 ol EA= EREC =3 AkE
o 7= AN S22 EAFE
A E-0] 84 (bicavailability) 7} 7}&t Aef 54 epliw
(Baek and An, 2010), At S A] 7]& AFelA] Q1A
7ol F53 Bd=2 HuEoe] 3)e}(WHO, 2004). uj=}
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ACS (American Chemical Society). 2007. National Chemical
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