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B IKE LB R AN AR AR UL, IR LIPS 10 e TR IR T R R
FALRE 30—50% ; = (b4 20—30%, RAIRIK 40%; =Lk 2—7%; EfbE5 05—
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Table 1 Cotents of five elements in soil after applying
different amounts of coal ash (mg/kg)

m B i) % B hiAd 4
Item Cd Cr As Pb Hg
BRI IR 0.22 90.8 5.61 20.9 0.15
0.12 70.95 8.82 43.32 0.11

TRBRE (£0.09) (£13.14) (+4.21) (+£16.31) (£0.12)
0.11 74.35 9.18 45.5 0.11

HRLN (£0.077) (£13.15) (£4.16) (£17.67) (£0.09)
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Table 2 Pollution initial values and Pi of five elements in
soil after applying coal ash

R ;o) % B fiat b4

prig=] |

Item I:;:;;lfes Cd Cr As Pb Hg
Ci (mg/kg) 132—147 0.12 70.95 8.82 43.32 0.11
§i (E9%%) (mg/kg) 10 500 100 1000 17
Pi 0.012 0.14 0.09 0.04 0.0065
Pi 54 HBiER HWER b Rg - hgind Btk
LA R MAEA(mg/kg)| 49-—53 0.11 74.35 9.18 45.5 0.11
SREHRME (mg/kg) 0.264 100.65 17.5 80.84 0.29

R2HETHERSRHA: BRABERTAMTESRETRE. ELKEB &6,

R CR LI E IR T I5 R A E, ISR B MO B A0 Je s/ N T 1.0, EH
ERo BABXMI B XA/ NT 0.2, KT 520 B EKE,

LR, @lEAET 4 TATBEK, B, 5% 8. 8. RALER - BG4,

2.0k 3.4B(a)P M W BYEIKT 3.4Ba)P A E—BAE, 94
KRR JIE RSB 0.8—2.0ng/kg, TIRA W% 5—14pg/kg, RERAESE
FUSE HOHE BT M4 5.0mg /kgo MMERIE&BEEMET MR L SRR, R, 8
BYRIKIG, 13 3.4B(a)P S EASBIHBMMEE. KXEBEPEXMIALK, gt 3.4
B(a)P WEEBHEREKEABKNMMTER. 1 7.2 .34 TAF, H3.4B()P
A% 2.5,1.9,1.5,1.0pg /kgo BF ARREXBITEERENAER r = —0.87, £
JAHFR: y = 4.84 — 0.562,

(2) BREKPEEYRMNBRRBOE N

LR VHUEORIBENEM  LFE KB REX 170 SN AR KRR E
FLRMTRMNE B X5 ERERENIAK 3

M 3 HEH,/NE ERKBEREE TRV SEISRTIRENS SR,
Pi B #/NT 1.0, BEE Ro EERHBIRE, EXRBRTENPI Y 096 REEENESIR,
W5 B EBE B,

WPEX/NZE, EoK, KEEFEM 139 A MRERINERN: alEREKe TARMUT
B R AR BB HOSRESTRNBAL, BREADE®RER, F < Fowo B
EiR, kTR ERBEREER, F<Fu» MEAXAEBXEEENSR, F> F.; HH
RN HEREN 12.8%,

REX 20 RMAEKBRKELE F/NE X AKPERTESEHNE, hE3 L
REFAWER, EREELRENERSSEREREN 37%, WL, EAKE TSR
BRABET 4 TR, BMAETEN/NE TR KBRS ERE 3,

2. IR R e 3.4B(a)P BRI HERNEKABES 2 TAFNAIE L, /NNE
48 MREELTEK 38 AN FESLL KRS 18 DM RESRIUSE , HOE Y43 B4 0.4ug/kg 0.338ug kg,
0.7hg/kg 7TLFE 4)0
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Table 3 Pollution initial values and pollution indexes of five elements
in grain after applying different amounts of coal ash into soil
fh Rl by = | &/ % By w i
Crop Item Cd Cr As Pb Hg
Ci(mg/kg) 0.06 0.291 0.119 0.071 0.003
S (£0.015) (£0.132) (£0.041) (£0.031) (£0.002)
Pi 0.15 0.58 0.17 0.07 0.15
*F Pi 2% HiER HER HiER AR %R
EavRAE (mg/ke) 0.085 0.545 0.197 0.122 0.005
Ci(mg/kg) 0.068 0.478 0.133 0.046 0.002
£ (£0.024) (£0.481) (£0.029) (£0.031) (£0.002)
Pi 0.17 0.96 0.19 0.046 0.1
* | Piag HiEm BiER HHER BEER HiE R
Rl (mg/kg) 0.100 1.000 0.294 0.074 0.008
Ci(mg/kg) 0.045 0.205 0.129 0.075 0.006
X (£0.029) (40.087) (0.082) (0.088) (£0.006)
Pi 0.11 0.41 0.18 0.08 0.30
2] Pi 5% WG WG R BHER [EREEM RiER
SRR HE (mg/kg) 0.096 0.413 0.265 0.240 0.017
E%fﬁﬁ?ﬁ:& 0.40* 0.50** 0.70 1.00* 0.020

* HEXTRADPESBRERNERSE; ** RRmEREWE irdk.
R e 5B HEERRE,1989: AR ERRYFANRAE RGP R, LRERRAPFRR KSR

k.
¥4 FEHRERENE ER, KBIFED 3.4B(a)P SR|YBITREME
Table 4 Pollution initial values and pollution indexes of 3.4B(a)P in wheat,
maize and rice seeds after applying different amounts of coal ash into soil
TR 8 INE E A i
Item Wheat Maize Rice
Ci{ug/kg) 0.4 0.388 0.71
Pi 0.4 0.39 0.71
Pi 4% HiEg BER BiER
FSER(Me/kg) 1.0 1.0 1.0
SRR E(e/ kg 0.672 0.492 0.894
MNEEKTE (Mg/ke) 0.47 0.35 0.67

*AEE BMFFERRAFRB(BZHRHREE 3).

W& 4 Bl INEEX KRS 3.4B(a)P () Ci R RABLLEAEE, 245k
RABEUESR, F < Fus, BRTAUFSERME, Pi B/0TF 1.0 BEEEL,

K+ ERNARBERKE(ERE 1—10 T2AT), AABERERQ—19 £);-8iMM6
AINE . 3AER 8 MNARERGAIE 3.4B(a)P 43 Bll24: 0.355pg/kg.0.143ug /kg %1 0.813
ug/kg, JRTHE, SRELENRAFSE,
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Table 5 Contents of five heavy metals in coal ash of
Taiyuan No.1 Power Plant

Horioon cmy | PP(mg/ke) | Cr(mg/kg) | As(mg/kg) | Cd(mg/kg) | Hg(me/kg)
0—20 37.10 43.10 6.00 0.22 0.15
20—40 30.10 37.00 5.80 0.20 0.14
40—60 26.90 39.80 5.00 0.18 0.13
60—100 22,00 37.70 5.50 0.17 0.12
100—150 23.40 41.20 6.00 0.15 0.11
x 27.90 39.76 5.66 0.184 0.13

Re MURHE—. . SFEHURELHEL RS BNRTHE

Table 6 Weighted averages of five heavy metals in different layers after

harvests of first-year and second-year crops at the simulated ash disposal area

Pb(mg/kg) Cr(mg/kg) As(mg/kg) Cd(mg/kg) Hg(mg/kg)
Horizon (em) | sg—af | 0 —fF | $—4 | BF | W—F | SF | F—F | $2F | f—F | BF
Ist year|2nd year|lst year|2nd year[lst year2nd year|lst year|2nd year| lst year(2nd year
0-—-20 32.47 | 36.50 48.57 49.60 5.50 5.26 0.22 0.21 0.14 0.15
20—40 32.73 | 35.53 46.83 47.56 5.83 5.30 0.20 0.18 0.14 0.14
40—60 26.33 | 31.33 46.57 44,67 5.50 4.90 0.19 0.17 0.11 0.13
60—100 19.00 26.73 45,27 46.40 5.17 4.13 0.17 0.16 0.09 0.12
100—150 19.43 | 25.16 47.97 44,66 4.00 4.33 0.15 0.15 0.10 0.11
H 25.99 | 31.05 | 47.04 | 46.58 5.20 4.78 0.186 0.174 | 0.12 i 0.13
18 BERPEOSER S TR, X Rl s 4 (0.15—-0.19

mg/kg), EHMHERENRASEHREER 0.22mg/ke 1 T E#HHFE/D 2 150cm 4077 0.15
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Table 7 Migration indexes of five heavy metals among different
layers at the simulated ash disposal area

Pb Cr As Cd Hg
B
Horizon (em) | 88— | HF | ¥—F | F-F | E—F | =% | F—F | F$=F | ¥—F | £F
Ist year|2nd year|lst year|2nd year|lst year2nd year|1lst year{2nd year{lst year|2nd year
0—20 0.88 0.97 1.14 1.14 0.93 0.85 1.0103 0.9485 | 0.8732 | 0.9396
20—40 1.09 1.16 1.26 1.26 1.00 0.88 1.0000 | 0.8764 | 0.9394 | 0.9242
40—60 0.97 1.15 1.15 1.11 1.09 0.95 1.0500 | 0.9250 | 0.8276 | 0.9828
60—100 1 0.89 1.21 1.22 1.22 1.05 0.75 1.0000 | 0.9333 | 0.9091 | 1.1818
100—150 0.84 1.07 1.18 1.08 0.97 0.70 1.0152 | 1.0000 | 0.8491 | 0.9057
x 0.93 1.1 1.19 1.16 0.95 0.83 1.0151 | 0.9366 | 0.8797 | 0.9848
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Fig. 1 Transfer and enrichments of five heavy metals
at the simulated ash disposal area

mg/kg, AN HEREE LB . BB ETMEE, REQTTE, ARERE—EONE BE
A—Ho M k., EEFE—EKY 1015, FFFH 0.936, IR UBKGERBRPHE
MEBHABEE, 2HENST, FERPEABAHE,

2.4 BREMEKGDOTHEEZIIEAEFEAT pH HH S, ML, &
EH: BES—FERNETERN &, EEAHER,HE L14—-1.22, BEHERE, BXE
FTFRERS. @FEMWERA: REFHERAHE, HAZEHLTEENHERSE
i, HEETHREREXKDESE - ERNENE LY, WG —F L R, M
EEERER LR,

3.0 BBIRERY 5.0—6.0mg/kg, T R bR, MR T EPHRER
8.95—10.6mg/kg,

ME 5. % 6 MEHBERENERKZHNSREZERION, E—FFEHEER
5.6mg/kg, WL /GE20 5.20mg / kg, 3B _HEFWIEH 4.78mg/ kg, “HRHED 0.44mg kg,
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Mk, ERE, B—FRENEEERENON FEB, PEEARE; FFENFELTH
BRE ka EA 0.7—0.95,f1 B 60—150cm &b &, EE&/N, B ES,KBKERES
BB #EIKF,60—100,100—150cm, F EHIHKT Foo, BREFKFE, HEEEWE
PETT R, 7E o 5, R E AL B AL T, B HL R 0 AR L, 118 TR 7
e, BRI T RRE AT

4.4 HEFOMAREEFNVENER7HEH: F—FEVERE BRIEXE
BB (k, = 1.09), EREE k., EHNT LATEHBERS, UBFE_SF
TR RSG , BEREREMREIN (k. = 0.97), UREUTEREN k. BHAT 1, HEE
BB BEOR AR, H EERRERE, AARDOBOEBEH® L, Eoik
PR, RERERE D, MEE ZEEUNER, B BIFSBEYS R, BHEH R
By K rh S R (OH ™) (B ER AR | B R 1E R TE B A M 7T e B 2 7 48 5 7 48
o

5.8 RE-FMEHERNWEZEWER. WEKFRY 0.15mg/kg, SESPFARE
AL B RAE AR 0.01—0.15mg /kg AR, LR ARW T EARRE 0.12—0.216mg/ kg
H—8o. M k., BEEH SREEUEKGHEREOMRE: F—FB0 088, FZFFAN
0.985, 25 ENHT, HAKXEIBE KT, HEREBRFEKOBNEE, BBk, FiF
SMAEMRIERT M REEARSBRER o

& LEOR , E B IR T, ER A E TR R E D AR FR AL TR mMER
0, HROME  BERIAKR, RHBEHRLERE, A LR FNER—5.

HAMER DR & A REERRAET, SHEMERPHE TRNSRE
AR AN, ER IR R LR AR B V£ TAEZEH, Bl F, B, Se FXLRNE
Wi, R4 T R WO E M, R KR LR RN E ISR & R BT 5 8

£ * X M
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A PRELIMINARY ASSESSMENT OF THE EFFECT OF
POISONOUS ELEMENTS IN COAL ASH ON
SOILS AND GRAINS

Wu Jiahua, Dong Yunzhong, Liu Baoshan, Liu Jiging and Wang Gang
(Insiitute of Soil and Fersilizer, Shanxi Academy of Agricultural Sciences, Taiyuan, 030031)

Wang Maolin

(Environmental Proteciion Department of Shanxi Eleciricity Bureau)

Summary

Based on considerable data a preliminary assessment of Cd,Cr,Pb,As,Hg and
3.4B(a) P contents in soils and grains when calcareous clay and slightly acid soil
were ameliorated with coal ash(<< 600 000kg/ha) was made by the methods of pol-
lution initial values and pollution indexes. The results show that coal ash could
not cause soil and grain pollution. Through triple-cropping every two years in the
simulated ash dispoal area and %, determination, Cd,Cr, Pb,As and Hg contents
were found stable in general. Though there existed week leaching or enrichment of
specific element in surface or subsoil stratum, there were no great changes among
layers and years.

Key words Coal ash, Soil, Grain, Pollution initial value, Migration index,
Pollution index



