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MTTASE R TR BRI 50 I SR B — s T etk UL DBk KURHR B SR EETTAM - B PP R R 3
FEDYA B EBRRT , PRI S PR A AT e Y. 2 RSB s (0 DU 5 IR B Y I B R FE— B
fe BRI A 5 IR FEHE, TP B s E X ARG REE s BRLE . AL
VIR A AR A, WU IR A VA B JXUR: AR B A 7 o B AL 3
1.2 SR ERREIEN

AR T BT, IR 2K PR A i — SRR i, b fr 22 IR AR Bl
PRER L I A BRI R (A SCAEULY) X AR R I B R T 4552k F R 131070,

2 BULERKHIANFRERRBEIEN

2.1 LS ETIEBNHE

i US EPA b Integrated Risk Information System (IRIS)FF#RBtEIEHE, wIAIE IS AEE RD K
0.1mg/(kg - d); BUREFMER 12 mg/(kg - d) CGHAESEA MWLM FL AN A RN I AL & 2 R i
'), BIERBWMP)R 5, AiERE(UF)R 100.
2.2 SIS A S RERRIEN &R

p=$)x106 p,=p/70
R p AEALPIRT N = AN ROV, B 46 A XU AR, AR 15

D RFART MR BALIAE H P R, me/(kg - d);

RyD R 5 AW ) 2% 7] & (Reference Dose), mg/(kg - d);

P, R EACHIF NAR = HAS BN B 4 JRURSEAE .

bR HEBOEAL =Y R 225 ) 2o 5wk, DO L 3049 T RT WSS I AS 1) 52 el g A0 A 3 o A oK DR R
B, VEA R RS PN & BAL SRR . DT AR RS e KT 332K R 2% 08, X 18 o 55 1B 78
PR N ARt B XU A s A R PP
2.3 SHEKAKBRERNETE

T IR ok BT FAL R K P A W A AL 75 Pt T R, AT AT DA ST R S B B A = 2 R
Z. BRI, Bk b s B YA s AL BT DL N SIE 25 40 A B BORIE 2540 i SO TR . BT
RO, #5538 oK I SR E AR K & BB, SR EOE S e OB M X A, BB IR
HA BRI, TARMER . WA B — SR 53t T 995 Yt 76 R85 e & 5 4
7 Lo B B X BOE A 4 A g k.

FEVIXT I 7L 30 4 70 AT LR I AS R SE e i SAL ) R BE I T, SR MR G0 VH A B 2 1tk 2 B s v R S84
% (Monte Carlo) J5 """, 5B T Crystal Ball #4587, B UL ANk %2R BEH R 12 mg/(kged)
RIEZS AR, WEPAT LB A A, R AR AR e XU 2 SR i RS R T, 35 Bl k2K
R 8 K, BeJat AT, T4 H 2% A JRURS: A0 JRUS: 2 A 11 T XU FR SRR 40 7 B, Joe Ja A 45 SRk A T 404 -
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Fig.1 Distribution of lifetime health risk in cyanide Fig.2 Accumulation of lifetime health risk in cyanide

wastewater wastewater
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Fig.3 Distribution of annual health risk in cyanide Fig.4 Accumulation of annual health risk in cyanide
wastewater wastewater

®1 SHEKERRRKITHESR

Tab.1 Quantile about lifetime health risk value and annual health risk value in cyanide wastewater

JRUE A XURAR AR RS AE
HE 1.20E-04 1.70 E-06
0 7.07E-05 9.86E-07
10 1.05E-04 1.49E-06
20 1.10E-04 1.57E-06
e 30 1.14E-04 1.62E-06
. 40 1.17E-04 1.67E-06
L 50 1.20E-04 1.71E-06
% 60 1.23E-04 1.76E-06
1% 70 1.26E-04 1.80E-06
80 1.30E-04 1.86E-06
90 1.35E-04 1.94E-06
100 1.70E-04 2.44E-06

HE 1 B2y B3 B4 Rk LA, SULRK AR Al i RS AE 107 B g, A AR -3 X%
16 10° Bk k. Hoo5 BB BOK SR AR B A — B RN, RSB EH RN 12 me/(kg-d)BE
HF NERBEAL . PAFACE AR AR TE XS A Rise, THEaH, SUbR&ERRE 0.1mg/(kg-d)if,
B 2E5RHBAETFRALE2E T 120. BT MR B & G FE, S e 2Em 2R
fERZL 0.1 mg/(kg-d)y EFR.
2.4 | EKIFERERENITE
2.4.1 FAL B K IR B RRAE R -5
FAL 5 AR E M AT HIR: 53R — 78 TAE 5 oK B0 I B B e N A2 7= 22 X
W5 05 2z A EHE I AR e N\ 25 A AR e N AR 7= A XU . ARSI PR 2 I T XS Ak 4
AR JEE FRABL AT 35
(1) Belkfmis \ 5 SRk h AUk vk i -4
C = ADD, x SAX PCX ET X ED
10°BWx AT

L: COoREKRPEAYIKE, mg/L;

ADD; A EALY 5 B Rk B3 7 s 4 A4 BT AR H SR BB FIE, me/(kgd);

PC AFAH 5 B B4 2% 2%k, fER 0.002 m/h;

SA g B2 k5 BOK E M E R, REIEF Soki%fil, &% 0.088 m’;

ET ARG H TAER R 0.15 h/d;

ED R FE KA, {EHR 12775d;

AT Fg NV, 8K 25 550d.

BW MM NI, {54 62.7 kg;

(2) Wpng g5 2o rp 2 SR AR IR B R

_ ADD, X IRX ET X ED
B BW x AT

2



290 WO # R R R ¥ i (HARAR) 5 46 &

R CREIES P E, mg/m’;
ADD; JpEA 3 RN T RN L A H YRR E, mg/(kgd);
IR A NARPENE 3R, 1.5 m’/h;
H2 50 ).
2.4.2 FALEK 5 NRBR-ER T 2T SR80 B BRE T
DAL Z 2 BB 0.1mg/(kged) Ry BRBEIK B IRAE 45 1, T8 3 A AARfde B USSR IR Y AN 7 R, B2
Joe oy SRR 7 2, AR RS SRUR A Ay i, K m AR IR 7 SR RSN, SR ME TR 2 R
FIE 0.1mg/(kg-d)2 F, A H4EH J6 N\ AAfe R XURS: T e B BRAEL 4 2% 2 B
MR 2 FIH, fERERBERENR 0.1 mg/(kg- FTHE T, PARESSRIE I aT R 541k, x5 5 k%
fih 77 AP e N 5 LB 0:1+ 1:9v 2:8v 3:7+ 4:65 5:5v 6:4 7:3v 8:2. 9:1. 1:0 #fTHE, s
SRR, JE R kT SR EFRAE A 10°~10° mg/L, 3833 R0 %\ F7 R K B RRAE R 0.001~0.009
mg/m’. HA IR T R SR RIBA T R, G RIEE LRI TR, M, kBN
IWIRHY 100 £%. FFOA, FEPUZI T B R PR RV, AP & BIET R 2R, WA

AT AN BB B A R

R 2 MAWERT R TRERE
Tab.2 Results of the threshold of the cyanide wastewater

He gl ADD, /mg-(kg-d)" ADD, /mg-(kg-d) ! C, /mg-L" C,/mg'm*
0:1 0 0.1 0 9.569E-03
1:9 0.01 0.09 2.105E-06 8.612E-03
2:8 0.02 0.08 4211E-06 7.656E-03
37 0.03 0.07 6.316E-06 6.699E-03
4:6 0.04 0.06 8.421E-06 5.742E-03
5:5 0.05 0.05 1.053E-05 4.785E-03
6:4 0.06 0.04 1.263E-05 3.828E-03
7:3 0.07 0.03 1.474E-05 2.871E-03
8:2 0.08 0.02 1.684E-05 1.914E-03
9:1 0.09 0.01 1.895E-05 9.570E-04
1:0 0.1 0 2.105E-05 0

3 #ig

(1) 2FRAWEBIMILII AR R S & 2R A& 12 mg/(kg-d), ffBEAHTERIT
B, AREAL RO B A BRI R RS AE 107 SRR, WMER 1.2x10°, R PHRIGTE 10° 4
A, BMEH L7<10°, B TRATEZRUGHE, 20 AR 4 — R RLALR .

(2) FALY R EBRBFENAEY, 0.1mg/(kged) Ry R, BIAES 238G ML 2 L0 BIAS K508 I A4
WEERHENE, YHBRALZRET 120, B RLKEH R T AR R RS A .

(3) RPRIEFACIIAT NARTCA RAARLET, EAT BREEHK B BRAE A 153, W DK XU SRR 73 A B2 Jok 2 il 5
NFIRIR IR ANTIA T 3R, RIS 4, 50 Bk B R A K B PR 107~ 10° mg/L, FRIGG A\
WAk BEFRAE A 0.001 ~0.009 mg/m”.

(4) SRR XU S5 A B2 JoR L 3 A R P8 W \ 384, L rp DRI IR NG 5 B2 IR NI 1R L
U SRR B8 25 BRI A, MITRIARAE R, B RIB BRI 100 £%5. FTRA, A3 TAERY, WELRFFL
YRS BAT R I8 M, AR R S & BAR TR 2 AR, DA BE A A A N\ 5 B A fide
B,
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Assessmention risk of cyanide wastewater to human health

XUE Juangin, DANG Longtao, LI Guoping, LIU Nina
(School of Metallurgical Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: As a highy toxic substance, Cyanide presents more risk to human health in long-term exposure. To quantify the risk of the
cyanide wastewater on human health, the average health risk value is acquired through the mathematical models of the
non-carcinogenic health risk assessment and the Crystal Ball calculation software, which indicated the average health risk for life
being 1.2x10™* and the average health risk for year being 1.7x10°. These all exceed the maximum acceptable level. In order for the
human health risk value to remain below the acceptable level, the human health risk value is derived through exposure dose from
human body contact directly and the inhaled of the cyanide. Based on the risk sources additivity, the limitation of the cyanide con-
centration in the water is 10>~ 10" mg/L and the cyanide steam concentration in the air remains at 0.001~0.009 mg/m’.

Key words: cyanide wastewater; health risk; risk assessment; average risk; concentration limitation
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