$365E3IM BE R W & R P Vol.36 No.3
2022 £ 6 A Energy Environmental Protection Jun. 2022

XUE , Lyt e R, A5, T5 PR FEIUATR KA K B S AR R XU A [ ) ] RETRIR S £Rd, 2022, 36(3) :97-102.
LIU Yin,MA Jiyan,CHENG Xingna,et al. Water quality and health risk assessment of leached water samples from
sludge—based backfill[ J]. Energy Environmental Protection,2022,36(3) :97-102.

Mo Bl I 12

{5 JEAE ST IR S KRR A e e 1 e USSPt
WOEDEE LR R RIS B8

(1L WARBRF E5RIRLZR, LA F5 266590;2.0 AAH KX F 7L TR2EFH
FI# FFIE PG LA FH 266590)
BWE.ATHTRAAARAMERTRE ST RITBERAKRE S0, T T HEAEY
JRiR g IR T 4 A — A A A 6 A AR B T3 AR, R et P A ot i sk A 80 R
FRBEAT IR, 4 A B R TR AL AL SR AE T 3 h AR 89 4 BRI, 25 R R W .75 R Ak R R
AR A A TSR AR A 350 3545 = EALAR, Job pH A2t V S AR AR A, ok w2 ol I
KRR s o Sf A3 BRI A 4.379%107° ~9.414x107° AT USEPA 47 2 5 3% Ao SRIL IR AL
EH R THZRIAL (1107 ~1x10) Z 18], F 48 434 3F S8 A % 3.916x107 ~8.706x 1077,
K B AT 2 XA IRBL ARG T B e KT (1x107°) , AARIEI T RIRBL GG R IR & 4, B mig 4

AR B Ao B A B SR AR 80 S0 A8 22
SR 5 IR AR R R Ao LR A AR 3 T A SRS
FE S X82 ERARIRAG ;A X EHE:1006-8759(2022)03-0097-06

Water quality and health risk assessment of leached water samples

from sludge—based backfill
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Abstract ; In order to understand the influence of sludge—based filling body on groundwater environment
and the surrounding water after filling into goaf, the poisonous and harmful material leaching test were
carried out. Four general chemical indexes and six toxic ion indicators were selected, and the harmoni-
ous degree evaluation method was adopted to evaluate the water quality of leaching water samples. Com-
bined with the health risk assessment model, the health risks of leaching water samples were evaluated.
The results showed that the leached water samples from sludge—based fillings generally met the class III
water quality standard, and some indexes exceeded the standard seriously, such as pH value exceeding
the Class V and turbidity slightly exceeding the class Ill. The annual carcinogenic risk value of heavy
metals was between 4.379x107° ~9.414x 107, which was within the maximum acceptable risk value
(1x107*~1x107°) stipulated by USEPA, the Dutch Construction and Environment Ministry. The an-
nual non - carcinogenic risk value of heavy metals was between 3.916x 107 ~ 8.706x 10, which
reached the negligible risk level stipulated by the Dutch Construction and Environment Ministry

(1x107*). In order to ensure the water quality safety of groundwater environment, it was necessary to
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strengthen the monitoring and management of the items exceeding the standard and indexes with high

risk of health hazards.
Key Words: Sludge — based filling body;

Groundwater environment
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Table 1 Evaluation indicators and grades standard

B bzt Hfy 1% JIES m IV V2

— AL FE R

1 pH Je 4 6.5<pH<8.5 3-5<pH<6.5 pH<5.5 B pH>9.0

8.5<pH<9.0

2 VAR I A mg/L <300 <500 <1 000 <2 000 >2 000

3 Rz NTU <3 <3 <3 <10 >10

4 SR mg/L <150 <300 <450 <650 >650
BEVERS IR R

5 Cu mg/L <0.01 <0.05 <1.00 <1.50 >1.50

6 Zn mg/L <0.05 <0.50 <1.00 <5.00 >5.00

7 Cr mg/L <0.005 <0.01 <0.05 <0.10 >0.10

8 Mn mg/L <0.05 <0.05 <0.10 <1.50 >1.50

9 Pb mg/L. <0.005 <0.005 <0.01 <0.10 >0.10

10 F mg/L <1.0 <1.0 <1.0 <2.0 >2.0
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Table 2 Water sample test results

iz Hf KFE 1 KHE 2 KFE3 KFE 4
pH To N 10.3 9.59 9.42 9.52
ey TR FSNTALEN mg/L 647 709 842 723
M NTU 2.1 2.8 2.5 3.3
SR mg/L 332 370 418 470
Cu mg/L 0.125 0.093 0.081 0.152
Zn mg/L 0.183 0.142 0.167 0.155
Cr mg/L. 0.021 0.017 0.016 0.025
Mn mg/ L. 0.047 0.051 0.075 0.061
P me/L. 0.006 0.004 0.006 0.005
F- mg/ L. 0.88 0.89 0.96 1.22
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Table 3 Introduction of each index of the harmony degree equation
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Fig.1 The evaluation flow chart of the “comprehensive degree evaluation” of the harmony degree equation
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Table 4 O, and R, values of the model

mg - kg™« d”’
==y HEE 0Q; Rﬂ)j
HEF W Cr 6.100 00 0.003 00
Cu / 0.040 00
B2 Zn / 0.300 00
i Mn / 1.400 00
Ph / 0.001 40

*5 RERM LEMNFHEE FHRRKE
Table 5 Average weight, life span and water consumption

of Chinese men and women

P51 T/ kg FFi/ a PokdgE/ (L - d™h)
5 62.7 73 2.464
8 54.4 77 2.170

2 GRS

2.1 FOEEEMN
T H KR A bR A B S5, il =X (1)
WhE T AR g5 A AGE DL (2) T e 454 i



X FE TR ARG KA KR B AR RS - 101 -

JEAH, AR I 6, AUTE B9 SR HZ IR 0 M ik,
BT LT KI5 505 T L AT o3, il ad x4 R
F3 o0 BRI Bl E pH(E VA 1 T 4

M Cu.Zn . Cr Mn Pb LY A1 EGE FE 10 Ti4S
FREGALERAH

xo6 [ERMIEEE

Table 6 Harmony value of each index

izt L D, D, D, D,
pH ToH -1 -1 -1 -1
Vv L A mg/L 0.42 0.35 0.20 0.33
i NTU 1.00 1.00 1.00 0.31
SRR mg/L. 0.25 0.09 0.11 0.30
Cu mg/L 0.58 0.61 0.62 0.61
THIEEE HD,
Zn mg/L 0.87 0.91 0.89 0.90
Cr mg/L 0.45 0.51 0.52 0.38
Mn mg/L. 1.00 0.66 0.49 0.59
Ph mg/L 0.59 1.00 0.59 1.00
F- mg/L, 1.00 1.00 1.00 0.15
LRET I HD; / / 0.50 0.52 0.44 0.35
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Table 7 Classification criteria for water quality harmony

K I2% M3

eSS IV V&

FE B TE 0.8~1 0.6~0.8

0.4~0.6 0.2~0.4 0~0.2
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Table 8 Carcinogenic health risk values of carcinogens and non—carcinogens through the drinking water route

ESeRLY] [
R, /107
Cr/107° R°/107° Cuw/107° 7n/107° Mn/107" Pb/107° R"/107°
e/ ME 4.379 4.379 0.910 0.213 1.509 1.284 3.916 4.379
SN 9.414 9.414 2.354 0.378 3.319 2.655 8.706 9.414
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