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Analysis and evaluation of heavy metal content in soil
around leachate treatment station of lhasa landfill site

QIONGDA Zhuoma' WANG. Jing' ZHOU Wenwu' ZHOU Peng'

MENG Dean"  DAN Zeng'*™"
(1. School of Science;Tibet University, Lhasa, 850000, China;

2. School of Environmental Science and Engineering, Tianjin University, Tianjin, 300072, China)

Abstract; Landfill is the main way of municipal solid waste disposal in Tibet. Due to the influence of
landfill leachate, the environmental pollution around landfill has attracted more and more attention.
In this paper, soil samples were taken from 50m south and 200m southwest of the Lhasa Leachate
Treatment Station respectively on March 22, 2018. Soil acidity and heavy metals including Cd, Hg,
As, Ni, Cu, Pb, Cr and Zn were analyzed. The potential ecological risk index method of Hakanson
was adopted to evaluate the ecological risk of soil around the landfill sites. The results showed that
landfill leachate reduced the pH of the soil around the Lhasa Leachate Treatment Station, and the
content of Cd, As and Zn in the two monitoring sites were higher than the background values of soil

elements in Lhasa and in China. Among them, the largest contribution to the pollution was Cd,
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which was 6.67 times of the background values in Lhasa and 8.25 times of that in China. The RI
values of the two monitoring sites were within the limits of 150 < RI<300, which were of medium
level of pollution, and the site of the southwest was more polluted.

Keywords : Lhasa, landfill, leachate, heavy metals pollution.
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TR R, 56 0 T B A 1% 0 dat (1) o PR 3R 2 — ) B A Sy e i A B 1y 2 O =, W R P ATz
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I S5 R T A SR U MR PR R L 0 B TR R i1 3975 IR, 7 B O 0% 1 200 m i
NI E TG Y, HARRIR S IR T L5 16, Bl R A3 0 i 5z 35 35 DR 1 i b
AL IS T VL T VA VA S R AP0 DR RO R 0 A A R s ), S5 SRR RO A T
Herb pH (E/NTH T pH A, I HA5 Bl O 3 J 10 + b A7 Ho A, SO 7 o 6 s Hg M8 ALK, T
AT ST G S B 7B DR R 30 T PR R, R B S U AR R 8 AR G 4 (20—
40 em) 43 JE LR A TS Y TS Y BBE v S BT BB NE RO A W R R R 2 SRR
MBI ZEAT I 5] S5 P AN (R BE S M 3 Ak BT BT M ol A ) 1) 22 R JE LR SR 22 0 T
(GRS N

VU oAy 3 ] B 14 A A 22 4 o e, A S PR B0 g 55 LR I WG B 2 A A 0 I R AR
SR P E P RN 3 R AE By Iy 2R T AL FRAL B 30 B AR T B R L), T A O O 2 e g
Ak BTy A b G 2 JR R A Ok s B U R B R I PO SE IR IR T IR A K
SR 2 AHVPIVREE SR T R i AR A (AR LGS RRGE 1 K BT B A )2
KX T K b FeOK | 3 T Y AL ST I8 DR B BRI T 30 I
Gy A BB DR RS SR R AL T 7 A )R8 DB L BB IR UK B 52 A, 22 MR A W A i
S, 7T K G Y B R O T 2 0 I 18 D TR Ak Bl o S i MR ER I 3 QAR B R B I
2 U YR A Bt o J) i SRR T A RAE AT

1 #BS 1 ( Materials and methods)

1.1 A XA

PrBE TS S SEIE T T REEE T A PG 20 15 km ZbF7 T K B 524 £ 318 ELREILMIZE S A i 1l
Wit M AR AR A AR 28 90°57'31"—90°5837", dt £ : 29°33728"—29°34"49" Mg 4K 2 3670 m, i Hb T FH
300 F, I HR fi AR R 20 4F (2001—2020) , RS S35 11k 190.28 x 10" m*, L4 437 3% & 172—
411 t-d™" S R TR Y TR A R T X R R 0 B | XS A 4k A T ey 3 R U R T LA B L
JCRE AR R VR b B A ROK R 0.114 Les™ PEON KB M Z W MR R A A A
SRy AT I 198 R AL B 67 T by R O 2R B o, BT AR BB 100 md ™, SERRF 3 5 R B3
BUEW 10 t-d ™' 2, HE WA, B2 5 T4 %20k H“ MBR (BEAE Y KW %% ) +RO
(RBE)” T ARG HKH T R ST A .

R T BRI IB UE TR AL 3R X A 0 SR Gk O 7 i 5%y 3 U VB i Ak 3Ll o S i - R
HEATA SR
1.2 FEACRAE S b7
1.2.1 HESRE

AR SCER A7 BT B T S A 3 DX S P A 32 i 2 TRD A5 8 TR B 13 A S AR i
AR B . 2 I I 5 5 27 5 75 1B WA B ) i FEAh i it 78 s 1 00, F 2018 4R 3 1 22 H
ST B S L 3798 e W AL B S TE R 50 m FIPE R 200 m AL BRI7R A SRR S 45 1 0%, FEWE I 5 7 A %
R 1 P,
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Table 1 Landfill monitoring points and coordinates

WS 545 Monitoring point AR Coordinate
1IEFE 50 m E90°57.708'N29°33.980’
PETS 200 m E90°57.666'N29°33.926'

1.2.2  FEahbEE
PR TR A PVC %48 AE LI E N X G Bk R 5P IR R % 59, 7€ 600 C
TP @t 200 H SRR 5 N YEAET PVC B34 b LU A0 B (8 AR 3 - S3EBR 085 0 I 4 R
FIVE) (HJ 166—2004) fffi i 25 W8 r o prill i 77 %, B pH {ECR A pHS-3C pH i1, E 4 J& Cu Pb . Cr,
Zn Ni Fl Cd SRR TR, B4R As Al Hg SRR T 2¢ 66 BT, BAREHE A6 I Hy 74 et i
VS PRI ARG I A5 BIR 2 W) 52 56 %5 5 i
1.2.3 bR
KRB T 38800 28 SoE) A b [ R IR B A ) 4 750 T i
1.2.4 N
AU S IR FH Hakanson W 7R AR 25 U S IR EA TP M. v 7 A 28 XU s T o 4 s ) R B A
AN 5 7 BRI AR LA R & B X R SR A5 e e g T, RIS S N S L, I
WoFE T
RI=) E
E =T x(! (1)
C, = Cpy/C,
Ao RN AESEFEIREGE N SR | MBEAESEEREGT &R | EEE N R4k Cd Hg As .
Cu.Pb Cr.Zn 1 Ni /) T'43 514 30.40.10.,5 .5 20 F1 5;C R AEIE i MG YRR, Cly WA | FrEi
SEME, C oM E)E | S HE (BB SE)

R2 WAL F AN AR
Table 2 Grading standardiof E' and RI-the potential ecological risk index

i 15 YRR RI TG Y L
’ Degree of pollution Degree of pollution
Ei<40 M faE RI<150 BMESEE
40<E <80 thAEASfEE 150<RI<300 R AL E
80<FE' <160 A RGE 300<RI<600 HAEBEE
160<E' <320 wESEE RI=600 Wesm A 216 %
Ei=320 TR A

2 éﬁ%%lﬂ‘ﬁ:\,( Results and discussion)

2.1 BRI B IR WOK TR S

KT AT B BE O R S B B e X 5 S S L 379 B WBURE ST, A Bl R L 3.
SEIRRW, BB IR COD, NH,- N TP A1 TN 5 2 . AN SR AN GBI 5 48 tp e 46 b B sk 35 Ab B R 58
AREIEH BT, 1 WK ks  oilis A )2, FEO R PR A 1 s e i R
2.2 BB UEM AL T, R 4 pH E

W SCHR [ 20 ] A PLE=I TTT + 93800 3R T s (R 1 S v B 55 7 7% T AR 305 7 308 IR AL $k 1E R
50 m ViR 200 m AhAYg -3 pH (EUEFTRE H AT, S5 SR LI 1. BT T 3 S A T
B AR iz i A AR oot TR 3 30 pH (EER A AS R BE A2 k. 1 pH (B b Y B i #S
AL G B, TR IR 1 pH (B 55 8Pk (pH7.05—7.65) , P17 S Bl A S 70 A B P 92 8
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WP IRL K BE T, 3 pH (A BRI AY B3 H P PU R 200 m 4b 438 pH (B LA g T
Sl pH (HFEAR T 0.79, 28 fb IR BE ALK, T IE RS 50 m SRAE UG +3E pH {E A A TRIRR BE A FRAIR, (ELR IR
M B2 AN R AN VU 22 VA B 3GE BRI J] 10 1SR e A A SR A B, ol TR B3R U i T 2 i
WIS B ISR pH (EL BB , 10 R ST (B 25 DB W I 1R, AT A 1] 8 pH (B T i AY
S

R3PPERIRIEITRE IEROK T AT (mg- L)

Table 3  Analysis of main components of leachate in Lhasa landfill (mg-L™")

W58 T
W H coD,, NH,-N Cr cd He TP I
Measurement item
MEJE‘Z.E[%] 179—2230 1.08—30.958 0.0048—0.24  0.00003—0.00004 0.0001— 0.0036  0.73—17.79 2.44—40.6
Concentration range
841
82
80
= 78
(=5
76
74
72
7.0
South 50 m Southwest 200 m Lhasa
1 A[RERAE A3 pH A0 IR A4 L

Fig.1 Comparison of soil pH and control, values at different sampling points

2.3 RIRBUEWAL B A T L R BT

1T AR BLR AT 7328, BRI 3 S A E MBI, AL AR R Ok BRI T R R R A R
M, PRSI B IR E SRR EL AR X G JE A L AR — R AL E R
VRS + 5 4 SRR R e e VO 3R 4 R T BB R R R R S AR
02 (EL S RS AL

®d LIRS A TTR BIE (LA S (mg-kg ™)

Table 4 Test result of elements and environmental background values of soil (mg-kg™)

~3 oy \i;ﬁ:;ﬂ:% [ o \ﬁdb% [
e W SOR 7200 m T HP LA R TR
H al SonthrS0 Southwest 200 A | Soil environmental Soil environmental
£ m m Vi m o & > Vi
cavy meta o outhwes verage value background value of Lhasa background value of China
Pb 13.0 17.2 15.1 31 26.0
Cd 0.69 0.90 0.80 0.12 0.097
Cr 26.8 36.3 63.1 42 61.0
As 27.6 29.0 28.3 20 11.2
Hg 0.034 0.051 0.043 0.092 0.065
Zn 73.6 99.6 86.6 65 74.2
Ni 21.4 29.0 25.2 21 26.9
Cu 24.1 18.0 21.05 22 22.6

MR 4 FTLAE A Tk T H 300 208 5L, SR Cd (As [ Cr Al Zn (195 2] i THig®
THOTRT A, X RIIZ BB RN JHih H R E SR OS2 8E g  FEE R Cd 2 higE
BT R Cd T R[AM 6.67 £ 4LAh  FERIIEIIZ PE RS 200 m &b T3 As Zn AT Ni i o0 T &
B 1.41 .1.33 1 1.2 45, BB UERO0H &34 38 8 42 Jm V5 YTl Cd>As>Zn>Ni>Cu>Hg>Cr>Ph.
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AR T T TR B, MR R Cd As Cr T Zn 19 35 BT 05 o [ HOT R 75 5t
fi, JX IS BB UE WL B R M 4 © 2 BT e AR R0 Ca R R+ MR E Cd
T RAE M 8.25 £, A 3 Cd V5 Y/ 5. b Ah , e B R U7 200 m Ak +- 4 As Zn F 853502+
ST LR 2.53 117 (i BFFEAERART, th TR0 Ui T 4 19 5 S 1R, 0T R th BlTs 4. B
PAASSRRE A9 175 SR 4 P 200 m>IERS 50 m.

2.4 Hakanson 754 25 XS G E VAN

SR HSCHK [ 20 ] FPHE BT 6 275 SRR B LA, ARIR AR (1) AT WA AR A TS 5 4, 3
PTG LA 5. %5 TR th (IR 2 SrbRHERT 0, FUA Cd JEFAE I/ Mol A A7 B 8 V12 2
FE (160<E/<320) , Foft T i TC 3 AL W50 1 20— 1 A AS A 9 MG, WIS 3 R (B, <40).
LA W RT (LT, 150 < RI<300 S+ 58 UK , HL7e 5 i P8 200 m /255 AR (RT) >
IERS 50 m A= AR (RT) L Cd 63 FABERS (01 A 5 A 3 T,

®S5 WEAESAEHEREUITNE R (mg- L)
Table 5 The evaluate results-the Potential Ecological Risk Index (mg-L7%)

= E,
Sampling sites Pb cd Cr As Hg Zn Ni Cu RI
1EH 50 m 2.1 172.5 1.3 13.8 14.8 1.1 5.1 5.5 216.2
P 200 m 2.8 225 1.7 14.5 222 1.5 6.9 4.1 278.7

3 28 ( Conclusion)

(1) Wai 25 R B | 17 8 DR W A 31k JR) 340 + 1 ) pH A ¥ ( pH7.05—7.65 ) 3t [l , Lbhr g nk i + 18
JCR T S A M EL 2 F PE R 200 m &b BEpH (E HE R B3R T 380 R FHERER T 0.79, 1E R
SRAE R 35 pH (AT T RRAIC, (0 AR IR BE AR BN, JR 34 38 pH A AT BB -5 b7 30075 8 VR Ah R P
P IiFAE S

(2) B UEW AL J5] Bl -39 5 4 J W 45 SR e O SRAE i+ 4R Cd & i, P kT
BOTR Cd B HRUEM 6.67 £, AHRE + B0 S E R 8.25 5. WA i 1 E 48 Cd As . Zn
i U S TR T R s E AT E TR S, RV POB IR AL 3 i O 2 B
G JET5 Y AR TR WA PG X ] i 1 8 HE 42 5 YT N Cd>As>Zn>Ni>Cu>Hg>Cr>Ph, A RAE
SIS LU A P4 R 200 m>1ER 50 m.

(3) K Hakanson ¥ 7E 4 & FH R EOTHr 45 R R0, BRI S Cd JTCR ML B EAEREER
BI60<E <320 0@ FEAESEESN, Kb FE 4B TR AR EASAEER(E <40) AIRESEE
FECARYE Hakanson 3 78 A4 S XU G FH L P LR B E A B FEFEEL RUE AT, 150 <RI<300 4 454
BfeE , HiEFERE AT 200 m>1ERG 50 m. H3E " SR 5% by S H Y + 396 4 TR 15 YL A o i 4G
R B T VIR IR 4 He DU AP AR e R B 40, Hfh 5 4 8 W e A S e F 0, HAFE
B G E R HER A PE R > 1IE e > 1IEJb > IE R > 4L

(4) N T FEARIB WAL B ot JR ) 4 7 4 T A B2 i), 445 6 XSk S O, oy 7E VR Sk 1 st 47 35 43
2, B 1k A i e A S AR s 2 SR B DR RO AR A PR R S, 7 1R B IR N 5 96
S S g Bt , B DA X TR 15 43300 5 IS i A B FR WA, 0 A8 DB AR 2 SR AR HE R, 7835 B Uk
VA B R T PR 25 5 BRI BT 4P e T, B DR 300 A A 32 b A T 179 28 S5 .
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