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Pollution Characteristic and Evaluation of Heavy Metals in Dunhua Sewage Irrigation Area of
Taiyuan City

CHEN Cui — cui' ,LIANG Zhen — hai' ,HAN Yu —lan* ,CHENG Chang — shun® ,LUO Yu’ ,XU Wei — guo’ ,MA Ai — cheng’
(1. Department of Chemistry and Engineering, Taiyuan University of Technology, Taiyuan 030024 , China; 2. Water Resources
Bureau of Qingxu County, Taiyuan 030400, China )

Abstract; Distribution characteristics of copper, zinc, mercury, nickel , lead , chromium, cadmium and arsenic in five different
towns of Dunhua sewage irrigation area in Taiyuan city were investigated . Soil physical properties and heavy metals content of
130 samples was determined according to national standard, finally the degree of soil pollution was evaluated with the pollution
index method. The results shows that: the soil of Dunhua irrigation area are loam soil type,organic matter content are 1. 69 per-
cent, the average pH value are 8. 01. Except the average contents of heavy metals Cd was 1.247 mg - kg ™", other heavy metals
below the national standard value; Dong Village West(1.726) was the most serious one by Nemero pollution index ,followed by
Wang Da south(1.524) ,Meng Feng Town(1.500) ,West Valley Town(1.474) ,Goose Pond Village South(1.344) ,the com-
prehensive pollution index of soil heavy metal in Dunhua irrigation area is 1.514. And we obtained the pollution of heavy met-
als in sewage irrigation area followed by the degree of Cd(2.078) > Ni(0.620) >Cu(0.392) >7Zn(0.383) > As(0.247) >
Hg(0.171) > Cr(0. 113) by single factor pollution index. In general,the heavy metals pollution of Dunhua sewage irrigation
area was in light level ,crop has begun to be contaminated ,but pollution of Cd at moderate , attention should be paid.

Keywords ; Dunhua sewage imrigation area;heavy metals; pollution index method; pollution evaluation
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V5K EEB R B A K 9 IR BRI i B 8
2 AR B R 2 A B V5 K HE AT A FE I, vT BB
LS E AT WA ML L, Td
B R — R AR ERNE Y, BAR
Sk JEY MR SR S5 TS E A A
Lk ERAWES BN g, AMTE
FR ARSI HOE , B 15 Y8 BOE BT
FiEf RS TR N BRSO, NP
BAEN LR ES RS E Y RET . Morton - Ber-
mea ™ B IS e ie X BRI TR 2 LB ES )R i
THEYRTE, B T EMELS B RRA; FEE
G R B RIEEE K R E L RS RS
TN AR A =88 T o 1% KR T BLE X
Bt ZEREHED B, AR B ANR A S E N
o ST EALISHE I I E 4R Cu.Zn Hg Ni . Pb,
Cr.Cd F1 As S &R HIT R G IHE MM, TR EH
Yo YT ISR R TS YA B H R R A, LA R
JETT H A SRS RS

1 HHEFE

1.1 REXREARER

FALERE XA T KRR e M iE R B, B 7
SR — 4. HHBEARFR A ZRZE 112°07 ~ 112°387, 4t
85 37°27" ~37°47" ,mgdb 544 35. 8 km , R P K2 40.5
km, 4 3 S AN 609. 13 km®, 4B pEILE, &
M IRNBIREER R, BRETHEEREE,
BEEEE R EETELER, 28+ = K+
X, 8N 1E, 114 M0, MRX TBEEVE S E
— R 1.00% ~1.49% 2 |8], B 2. 14% , 5:4%0.15% ;
LREE—BH0.05% ~0.07% ,5150.179% , B 1K
0.017% ;A S &= —MB R 61 ~90 mg - kg_1 JEBE
H 108 mg - kg ', BAK N 8 mg - kg R TE 1.29
g cm ' FLERAF 50.8% ;pHAH 8 /245, HIEAME
HEEHFI LR, Bl — RN AR, R R AR
i, +ERE, BLEERR, MM e A AR
I, R R ELO M —Fh B ERAR )
1.2 HaRESZENSH

ZRBIRAE S A, R S SRR,
KHEX FEA AR X A S H, HARBUREN &
TN EZENTE PEAM 7R RS A B8 Aok B
dte BAREEXIERZE 0 ~20 cm £4#£ 19 4, [FHE X
AR R VT TR, R LD AR
130 4~ BAFEECRHEEALT 1 kg, BHES B AR

T, R A4 R EO. 5 ke, BERAEWRRIE KA T,
B4yt 60 H AN 100 H s . s b sy
WS REMITETT, 18 pH R B AENE,
F ML (SOM) R FH B 4% BREF TR U A , 4887 B R
FLEZNE, ELBEERM T/KHEM, S0
F L (AFS - 3100 BUE JFF OB I &
RIS &, KA R F R I (AA240FS VARIAN)
WES B R R I ', BRSO AT I E
=R BOFSE TS 50HT o
L3 ¥ MirESF*

TR EM AR R B B R SR T R A
(GB 15618—1995) 51 (1) — 4w #E (R FHHb AR ) , UL
z1,

F®1 TERERETENRE(mg - kg')

Table 1 Standard of soil environment qualification{ mg + kg™")

TP ARAE

As Hg Cd Pb C Cu Ni  7Zn

pH<6.5 40 0.3 0.3 250 150 50 40 200
EHR %% 6.5<pH<7.5 30 0.5 0.3 300 200 50 50 250

pH>7.5 25 1.0 0.6 350 250 100 60 300

HEIPEM ik R EA SR BOE LR 5 18 50,
Hrh R SR8k N I E AR 4 A AL FE BRIy
W BRI TR R B S
BBk, A i A R IER R R IS s SO LRS
SYEEL, IR LR R B AT/ . BT S 4
BOEL REAS b3 UL b I M 3R 345 vh & T0Ys L 48 Br 1B
i HAHE AR R

Pi=Ci/Si
AP IR 3850 G R 15 YY) SEIIME ; Si ki e
WIPEM P ZniE) ;i (RRIEMIT I

WIBZ LA 1R BOE A BB A T B 5
TE R ER, LR T R/ E RN EE
B BRI E AR

Pive + PifAX
Py = >
KA P TS YAREOT M P TS Pt B R ME .
2 RS

2.1 T RS

TIEERBE — M S LSRR pH <5.0,
P pH 5.0 ~6.5 ik pH 6.5 ~7.5 Btk pH 7.5 ~
8.5 BRAHM: pH >8.5M , MK 3 WLIFH HHRE+L
1% pH AR bR E S, LI R ¥, R Z 18 pH
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£2 TEXRBRESRRE
Table 2  Critention for the classification of

soil enviromental quality

BH  GEEREE BREE 75 YLk
1 P<0.7 S B
2 0.7 <P<l IR s
3 1<P<2 Bi5Y YRR FFIR 2 15 G
4 2 <P<3 LGS TR B BT Y
5 P>3 G IR 205 YA Y E

I 7. 61 ~ 8. 38 i V-3 {H (8. 38) i BE
FEEENTE, BARFIIE (7. 61) HBIATE R E M,
BR324 pH {H o 8. 01 AR BRBE B9 1 T -t LABR
# R E,20 ~40 om 4biY pH fEHK,60 ~ 80 cm Ab i
Mo RIZTFEAVRTERTEO0.83% ~2.23% 2], B
PUREBARE LR P EBRE, RAFHE X
2.18% , EHRERE L IEBEAIFTFH S &N
1.69% ,7ERJZ 2 40 em H LS BB/, 7E 60
~80 em FEU B, RS RN 0. 15% o MR
FCTT LAY 43 A A T , A SRR B S U 1
T,
®3 TEERHER
Table 3  The properties of soil

REG  REEIL MHAE USSR EESHE ETENT

pHF#HE  8.02 7.97 8.06 8.38 7.61
AHLE 2.18% 1.56% 1.40% 2.03% 1.27%
ks 50% 30% 41% 48% 78%
biAp A 43% 60% 48% 45% 17%
by 7% 10% 11% 7% 55%

SEE B OBYMEL BYEEE HE+ it

22 T REERAESHEIE
2.2.1 AEIBEE S LR E SR S B oA

B REEN AR R AR E R R &3
S 3 HEES RIS ROTRIET O, AR XA
HERBRFHEENEL 4, NRFATUEL, Cu iy
THEREEREN AR N 42. 112 mg - kg ', &
KA RAERH AT 4 35.302 mg - kg™, FHEILHY
AR5 BB AN 0. 286, BOA i T S AnE(E A RE A
I Zn B fR B BRE 2 R R & B BT R A
REFERTHERRHCN 0.365; He /R He 1972
SRR R, ULRA A — BURE Ak He & B 2257
BOR, AW, B0k b He (T5 R B i, B

F4 BUERTARGESREE(mg - ks')
Table 4 Content of heavy metals in the different

districts of Qingxu town(mg - kg™")

MER  EESHEEFENT HASE Sl #bNE
Cu KR 52.795 63.800 49.404 65.423  47.680
AME  14.634 26,692 25.183  27.723  20.771
FHH 38.452  42.112  39.516  40.606  35.302
BRFEHK  0.267  0.266  0.166  0.286  0.218

Zn  ERORME 166.377 282.102  190.565 144.159 152.358
B/AME  60.764  79.973  56.206  80.440  57.905
FHE 103.713  156.763 106.730 109.610 96.974

AREH 0.295  0.365  0.328  0.188  0.274

Hg B®BK{E  0.246 0.356 0.305  0.610  0.239
B/ME  0.08  0.028  0.012  0.076  0.037
SEHME 0.168  0.190  0.132  0.246  0.119
BEEH  0.260  0.524  0.630  0.567  0.473

Ni BR{H 62.366 52.284  51.828 51.895 43.962
R/ME  10.542  26.791 16.108  15.333  19.646
FEME  36.588  41.788 37.549  37.973  32.226

AREK  0.414 0.197 0.270 0.257 0. 190

Pb  HBAfE  46.889  51.576  51.572 44.861 110.823
&/ME  25.890  20.827 18.570  22.528  20.692
FHEME  35.796  36.046  32.000 34.319 49.181

AREK 0.207 0.310 0.283 0.204 0.634

G BRAfE  51.579 49.210  59.068 46.479 54.488
&/ME 9.715 12.568 9.831 13.662  11.509
FHEME  28.691 30.793 28.764  28.707 24.291

AREH  0.433 0.371 0.519 0.403 0.463

Cd ‘KA 1.712 1.755 1.739 1.559 1.377
&/ME 0.973 1.195 0.925 1.040 0.904
SEEME 1.256 1.422 1.215 1.234 1.107
TRRE¥ 0.161 0.126 0.179 0.121 0.124

As  BXE 9. 848 9.395 6.983 8.010 7.611
&/ME 3.744 4.445 5.035 5.444 3.215
SEEME 6.576 6. 638 5.867 6.338 5.406
AREK  0.253 0.228 0.093 0.118 0.282

BT-SHnEEELE N ATESHENGTER

TRARMEME 60 mg - kg ', 5 62. 366 mg - kg !,
B PYEHIEER BN, &R 41.788 mg -
kg™ REESBHHYEEESE 5% ,TEHIH10 ~
56.1 mg - kg 'S AF A LIF 5 A RAEL A Pb
SFHEERME T 56.1 mg - kg™, NECKTEM A E , K
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HEX HEEAE e Pb S BER, kR
2 110.823 mg - kg ™', MWK ESJE Cr WIRKE &
VEFIBR , T8 P 3R ) 3 B PR R R R AR W U
AP & B A AR R T 22 ARG, — i
PRI R T H 90 mg - kg ', 7E 20 ~ 200
mg - kg Z A VR E S Cr S RASR B, 2
AFE 30 mg - kg AiAq, BemifH 59. 068 mg - kg o
BE Cd B LR ¥ ™, Cd 78 3 i e hn vl
#0.6 mg - kg ', MM AR HELIE ), Cd Fe/ME K
0.904 mg - kg ™' LR FHRENE 5 ARAE AT
{0 1.2 7645, ey 1.422 mg - kg ™', RATHE(E M —
2. HRE As b TZ2KF, BRHEREARR
THRME, KR THHE6.638 mg - kg IIMAEHERE
RN
2.2.2 HIEPEGRE PSR

RS HEHRELRPESRFEE, S A4
REXMFHESRSE, SEEX RIS HEEXT L,
Cd AR 1.247 mg - kg™ LI% = Fhrmifl. Cd &
NAAERAE R IUR, RA R RN EYFE, B X
ZE ML R EMIFRE AN, TR
Cd FHMRETHRZ EEY A EENESET
Rz —, AR ET AL XA Cd I55¢, 2
PRTRITRCR B e e T I IR B

HAESEESEIFRES T ZhnE(E, kel
Ll BTG K Cd SR AR

£S5 THREESEFHEE(mg - kg')

Table 5 The average concentration of soil heavy metals(mg » kg ™)

H$E Cu Zn Ni Hg Pb Cr Cd  As

A& 39.198 114.758 37.225 0.171 37.468 28.249 1.247 6.165

2.2.3 MH 7 I E AR W5 AR FFE

E1:50~20 cm 160 ~80 cm 4b7| 16 TIEE S
BRI ER, NEHPTTLIER ,%ZE(0 ~20 em)
LESEVNERT60~80 cm b HIENELES &,

HAFESLRE Pb WREFHETEN103.93 mg - kg ™',
TS T 60 ~ 80 cm AbE 37.41 mg - kg™, $i08 Pb
ERZOHBRIE ., XEFN L ERHAEDN
R REAR A B, £ 2R = TR R,
Bf T AR B A, % Pb B2 TR, Pb REHET
0~15 em H 2, B/AKFE 30 f1 i 5 3 HBF

16
wE
1207
T - N t=30~20 em
~ 100 wzz1 60~80 cm
’\%" 80 i
I 60t

&X@ I

Cu Zn Ni Pb r As

@)

16
1.4}
12
10F
0.8
0.6
04f

0.2+

0.0 l E/ﬂ
Hg Cd

1 TRAREEEESE

Figure 1 The soil heavy metals concentration

MY

in different depth
3 BHELEEEEFIEETN

TSRS BOR PPN 4G R AN 6 TR, MRIE 4
AP, B IGRECERNESRE R Cd(2.078) , HAl
R Ni(0.620) > Cu(0.392) > Zn(0.383) > As
(0.247) > Hg(0.171) > Cr(0.113) ,3¥/h T 0.7,
T LK, AEREDHIEE X T Eal
Pb TG QAR R/, IS e BN 0. 107 & 7 &
fy Cd J& TP Em Rk, R L Cd SR RPR K
e, G HAI AT SR AR 8T L, 3
Cd N RBGHRARFE I TIA B, i MR I 5 5

®6 SRIEBIIMER

Table 6 The results of pollution index assessment

ke A YRI5 e s 5 P, g8
Cu Zn Hg Ni Pb Cr Cd As TSYuIE gL P
-] 0.385 0.346 0.168 0.610 0.102 0.115 2.094 0.263 1.524
ERENT 0.421 0.523 0.190 0.696 0.103 0.123 2.370 0. 266 1.726
[T 0.395 0.356 0.132 0.626 0.091 4 0.115 2.025 0.235 1.474
HEEI 0. 406 0.365 0.246 0.633 0.098 1 0.115 2.057 0.254 1.500
REWA TR 0.353 0.323 0.119 0.537 0.141 0.097 2 1.845 0.216 1.344
SEH#(E 0.392 0.383 0.171 0.620 0.107 0.113 2.078 0.247 1.514



http://www.fineprint.cn
http://www.fineprint.cn

5 29 BT I

¥ % 73

MEEE RS RAE , BN TGS 15
P i, IAF] 1,726, BrA REE S A T5 G AR
HRENTI(1.726) > T S (1.524) > @t
(1.500) >R S KR (1.474) > #E AT pg (1. 344 ),
BIRLEETS YR B 1. 514, ty SLHEWTE TR B 1 e
WIEHRE R S, RIEME ST hZ B,
BI5EA KT TR ER .

4 Hig

(D BAAEX L ERTELE FILRESE
1.69% -3 pH fE 5 8.0, it REEERESE
AR . T 12 (60 ~ 80 em) , JEH R E &8 Pb SR
ERBEANVE, 2l TROGEENESCBERE
HIRE,

(2) BN T HRBET AL . SEXESR
B EAR IR Cd(2.078) > Ni(0.620) > Cu
(0.392) >Zn(0.383) > As(0.247) >Hg(0.171) >Cr
(0.113) , Cd g jefx /™5, &= & &5 1. 755 mg -
kg ', BT BB R B M T E A L

(3) KIFEALI=HE X + R & JR a3 AT G IR 5
L5144, B TR GG, X 23t B R AR Y 7 A R
AR AT R A EZERNVE(1.726) > £%
S8 (1.524) > @ HEIL (1. 500) > A 5K
(1.474) > ¥ (1.344)
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