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AN ENESERR AR RE ST B HEE N RS R ER T BN 5 R B 3
BRI IR 1.5 FF 3 FAFRKR,/NEMAE 12.7+£5.89%, FRM™=12.1+£3.5%, Kighers
13.517.0%, iEM S B F RIE R NT —CROM™ KR,

WREE: MREMEARNEKE, TR AE, WMILRE, BN =48, BEHNE,
SN E AN E T YR R, e MR, 5, R DI M E, WA
FIF LBAORE R EMT RSO SEVER AT R FO TR,

X8iE  REK-WBERLE.BR

By B KR R T RO B, B 2 41, RES FHEBUR IR AT Fm, i
FZ 4 30% Fod o AT B MR PR R IR /K EE 2% 1220 Ay HE S HEH A0 MR IR o 31X 07 RO WF
FEPRS LEMN 50 FARFTHIYY, BA R, 2EH. 28 B A AR EER TR IKK
L AEAED E RN BH ST AR TR, RER 60 £RBHFFHHLD,70 R0
TRENEEATFRT B9, HBRET - EWER, ERHABREZHNOR ARG, 80 4
RAKBRBEATERERFES, AR 2E - R MRBRAMALEBRR, IMERR, 8
WA R IR R 7 R 5 R RS RS T,
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BERARERZROBRIRREEARTHAAER BXE. RKBA=SAMNERT, BESRE
BRANCERA R L) A F ERBF(PF LT RGRR. HREDN: IE R, AB. BB/
XERNY0.05 H,EH =R BEMAS, BREHL EAHER: 0.125 FAFAE.0.25 HAF/8E.0.55
AF/E0 AT/ EMX R S A MRS L EGER: 0.5 FARF/#E. 1.0 FARF/EN.5HA
Frids 2 AAR/E SR L FAR/E. 2 HAR/E.2.5 FAR/#E. 3 AR /&, $EE 51,
LR BEERR S AR E AR R T BT

B BKROEER: BRKERR HRETBEBEENERE, R—X/NAS BRAM
WEHARGA AL N B R RE M, HER 50% DL 1R 50 —100pm,> 0. 01mm gy EE R S B4 S

* REWRFAKRBESTA: HUELER S, ﬂ)"ﬂﬁ@*ﬁ!ﬁﬁ Kt AT R B R A AR EeE
HRFERTRBFEFBRE ML LEFRAERR WRFTHRERE: LUERMHRHRMFER
FlviR N RERMKREE,

D XIWA,1983; FENEATSHDUOLMERA—E MEK, LWRFET>SEWUEKRVFIEF RS
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87.5%,LEXH 2.0—2.1,5E)g 0.61g/cm’y BMEIKAUILEEKR Y. —EILE 30—50%,=8{LEN
20—30%, Bk 0%, =L H 2—7%, FlLiEH0.5—2.9%, FiLeEo0.7—1.0%, FiLEo.2—
0.5%,FALBNH 0.2—0.6%, B 0.05—0.1%, Hih> HMESH -ETHNEYERWMETE: BN
57.8mg/kg, 1% 20.1mg/kg, 6% 8.6mu/keg, §¥ 3 38.2mg/kg,{F 4 79.8mg/kg, YK BIREE R
FIK pH £504 10—12; RN EIKL N 8.4—8.7, 10 F 20 RG] %X 8.3 L4,

ZLEREW B

(=) BREBLM=HR

BIE=ZMARLHEER EETEONMHENXRAROERENH: BRI BERA
BEBBERM/NE, R AESEDREREORTRR, Ko/ ERHH#P- 127+
5.8% , EARPHIEF 12.1£3.5% , KREFEIW™ 13.547.0%, IR BT, 875, HES
WH—EREBR,

Ly mEt LA RKOESERE EAFESEREELERR, SHkER
BR_ERMARABIRA AR, MAEEXZLBREIE™H/NT 4.0% (k 1), ",
B+ b R K s - PR A B, A R R

1 ARWBTREERRY KL L EMR

Table 1 Crop yield on sandy soils applied with different amounts of coal
ash in the southern suburbs of Taiyuan

INES kg/mu
& = hE s & (te/me) MEEH | e ow
(77 kg/mu) Increment
Treatment 1 1 F7 5} or decrment Crop
1 Average
0.125 . 3.6
647 600 647 631.4 a—
0.25 624 566 577 589.0 —3.3
0.5 618 589 600 602.3 ~1.2 x %
1.0 635 595 629 614.7 0.87
o] 629 595 640 609.4 0
0.25 . . —1.2 _
512.5 420 480 470.9 EosEx
0.5 510 485 470 483.4 1.45
1.0 515 460 500 491.7 3.2 (R’
2.0 510 440 530 493.4 3.55
pag:i<| 480 450 500 476.5 0
0.25 232.5 215 19. 2.77
210 219.2 BN
0.5 250 190 200 213.3 0
1.0 240 210 200 216.7 1.6 VR B
2.0 245 215 205 221.7 3.9
Pog 230 210 200 213.3 0

2R i R IR RO ROR (% 2)

(1 Mg KEFBAFEW,ZREEFELE E 22 MERER: sl
HROS5TTE 4 TR, L™ 14%(8.32—19.4%), EhaghiER 2 5 A F ¥ 7~
11.2%; 3 TRFTH 19.4%, BREKFE, Bk 4 HARFRHEENHE, REERE
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T LERE 1 TE 4 KA, M 1853 AFF, LA 160 AT 15.8%, MisEM
T ERBERKBES 168 AT, LA 148 AFTH™ 13.5%, ER¥ERERLEEL
EERRIK 0.5 TTF] 1.5 TTA TR, SEIE 4344 A FT, LE X R 3942 A T
10.2% ; IR BRoMs M IR S 359 8 7= 327.4 AT, EEXT R 303.5 AFTilF=7.9%,

%2 AEHTESFEAERRERBLEEDE-HR

Table 2 Effect of applying different amounts of coal ash on the yields of crops
on clayey fluvo liquis soils in the southern suburb of Taiyuan

e | _am B A AR L (%) Foo
Crop '(l'jfeatgxi:/l:l:l‘-:) ] I i Average x:;(tir;?eel:;t F value
1.5 265 235 240 246.67 10.45 F=4.
2.0 265 240 240 248.33 11.19 Foos = 3.48
hE 2.5 270 245 255 256.67 14.93 Fyo =5.99
3.0 280 265 255 266.67 19.4
Fugcl 220 230 220 223.33
0.5 460 450 500 470 9.3 F=4.75
1.0 480 490 490 486.7 13.2 Foos = 3.84
EP S 1.5 490 450 510 483.3 12.4 Foq=17.01
2.0 500 490 500 496.7 15.5
pagicl 460 380 450 430
1.5 335 395 363 364.3 12.1 F=3.%
2.0 345 370 396 370.5 14.0 Foos=3.48
KB 2.5 370 337 378 361.7 11.3 Fo, =5.99
3.0 390 415 395 400 23.1
pagil 300 330 345 325

(2) X XE, BREFARTH L 14 MRIRER: SERER 0.5 TH
3 TR, P 12.6%(9.3—155%), Ko 1.5 HAFTR™124%, 2 TARF
W= 15.5%, R BE KR RBERERK 1 TTE 4 TAFTFHES 624.5 A7, Xt 572
RITIFE 9.2%, FEILRFERIM™ 8.4% (HEEKE 0.5 TAM). SHARNAREKSER
RS, BTERE, AP ain B RNE™ 275 AT, X R 238 AR/~ 155%,

) KB XRWE 10 MRRERERY, GRBEK S FEIHAT, By
W= 15.1%(10.4—23.1%) , Hoh 5 1.5 FAFTHEZE 12.1%, 2 FATHR14.0%, 375
AT 23%, KEEKF, REBRIK 2 52T 396 AF, e | 355 A e
1L.5%, M6 RBHEIK 2 T—3 AT, REEHE™ 5019 AT, X 404.9 A Frige
23.96%,

(4) W|iE  RFEWRBMAARARE BEWERK 1 7—2.5 FATR, Ry
12.13% (9.8—18.5%), HomHE 1.5 FAT#M™ 18.5% (SR FISEP R 84.5 AT,
SR 71.3 ATHEE), 2 TR T~ E A 80 AT, X = 12.2%,

SORRURIMERERE WEEAMKE, ZERHBSEE., TEEW.L
FREEELTE, U ERERKE, G 0.5 HF 4 FAR,/IE, Bk, ARSELERak
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VWA BEOWER, B 15 T3 AR BREF, FANZERIHEKE:
HEDROTEEE, FLUE 1LSH-3 AATNERERERHEAEEEDN—RETE
REANEER, RABRESEDSKE R - #H0 B EREKER/NNUFAKE>ER>
INE R >,

(Z) BHERB M= REMH R

Ly BEIR IS R - S 3 i R A &

REBIEH: METEEARERE, T BN E HEES, FREE, #MILR
LIRS HE, /NN SR, Wil B3 H%E TR R T R e Y e R, (R Bk i AR
M, BRI TRIEL, ERNTRERE, B L. S A@mh A, IEDERAUINETREF
o E I,

(1) BYBER AR O ook & 8, R b WP REBHX AE/NT 0.0lmm ¥4
BN 54.6—64.4% FRB T b, E M BIK 1 JT—4 TAT, O IR SRR
/>4—8.9% (5 3), M0 BLR5k: & SR MK SR Inm S Ry, § EE N E LM, 1
AR y=586— 117x,r = —0.95, BIE MK 0.5 TAFTFAIBD KR &8 1.17%,

®I3 HATHEBMERBUREAR

Table 3 The mechanical composition ot clayey soil after applying coal ash
(Fkg/mu) Mechanical composition
Treatment [ -y <0.01 >0.01
0.25 [0.25—0.05; 0.05-—0.01 .01--0. .005—0.001 091 - 3
> I 0.0 0.005/0.00 0.001;<0.09 YRR BT R

0.5 1.44 0.16 38.0 15.6 16.8 28.0 60.4 39 6
1.0 1.18 2.42 35.0 14.6 17.8 29.0 59.6 38.8
1.5 1.68 3.62 36.0 13.6 16.8 28.0 58.4 41.6
2.0 1.12 4.48 37.0 12.6 22.8 22.0 57.4 42.6
%t 0.98 26.2 32.0 16.6 19.8 28.0 64.4 35.6

(2) WBIR ARG Lo g 35 A RE RR R MR L, TR0 118+
0.109g/cm’, LLTIKAT IR 38 (N =6) AE 1.33 = 0.09g/cm®, B/ 0.16g/cm’® (F 4),
MBEERKEK 8 TATN, K LA EE R &G MR, 7 B EF A, [ s,
y = 1.28 — 0.025x,r = —0.92, \\ 52347, BHEME 0.5 AAFIK, "EEAS 0.025g/
e, NI A& THE=TEAEN 11-1.2g/cm® HEXK,

T4 TERERBKELERE (2/cm’)

Table 4 Bulla density of clayev soils after applying different amounts of coal ash

it i
1 =t (/i kg/mu)
Treatment
Site |

1.0 2.0 3.0 | 4.0 | 8.0 3 B
ABERBRAR 1.31 1.29 1.20 1.13 — 1.41
WRHFTFEABRES 1.32 1.26 — 1.16 1.09 1.40
RE+=H# — — — 1.11 0.99 1.27

(3) W ERABEIMRS EAFLRRAE: 32 D RE MK B K L ilE, 5+ Erm
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BEX 5334£3.7%, b ERANBE (N =8)47.922.7% MM 54%, HEEMKE 8 AAT
2P, FLBREE R b e K B 038 mif i 3880, B R E AR, BRGE y — 49.4 — 1.04
x, r =096, WIS, B HE 0.5 HATIKATIME T AIRE 1.04% (5% 5)

(9 BERTRY =M TEEARERERD TSR, RRTAEH, Y
MTFBREE, Sz L= X RBRETES: PRIEE, RERRKAY RIE
AR A SR 1:0.87:0.14, JURFLBREEEE 4 1:6.2; EMEMEIK 0.5 A=
25 1:0.94:0.21, K/NFLBREF LS 1:4.5; 85 2 AA =M 1:1.32:0.28, K/AFLER
BEELOY 1:4.7, HE, 28 R4 L MR R IK G BRAREE . SUBE BT, B XA
BREFEHOBRE, UM RRANHE, AREFBEER -8B EMRIELE, BH
WBKRE, ANRZETLE, BY T8, fEEENBROLALTRERRD 1:
2--4 BRI, mEHE 1.5 TATSAER 1:1.25:0.43, R/ANFLBREEH O 1:2.9, HME 3 )7
AFFRIZAEEEY 1:1.47:0.38, K/NFLBREEEL Y 1:3.87, MARMEKEON M =406 1:
0.85:0.17, K/NFLBRE LRSS 125,

%5 TEEXBEREIBRABRE(%)

Table 5 Porosity of clay soils after applying different amounts of coal ash

& =
# p=} (77 kg/mu)
) Treatment
Site 1.0 | 2.0 | 3.0 I 4.0 8.0 %
AERBAH 49.4 52.1 53.3 54.1 — 45.8
WERFTHEEHITRS 50.66 51.05 - 52,37 57.95 47.8
XB+=H#H — — — 54.61 57.09 50.1

) BERTHREK L 15om LERNERE: EAFESRRME, M4H16E X
KEEFE S A 30 HEMUH eSS 18 R ERERN: EARKKNSEMERAER
XA Sem, 10cm T EREEMEX, Sem tEREE LS AAT -2 2FH
PBRE X RO IR B R® 0.7—1.1°C, & HE 0.5 T—1 TAFMH KRN MR 0.5C £5F;
10cm + B, @ 0.5 T —2 A Ar KRB A Bt = 0.5C £4; M 15cm—20cm
LRBEEMAR, AREREMNSHRLEEZNERL ERAGENBRKNFEEYD
FREHY. EEESFS =R —ENATE YL

(6) BB RR/N T MK EEILRERNE: BLEL 0—20cm MRk %
AT11%, EREBERK 015 FARGE, TREKEX 499%, 8/ 2.11%, AnFRI Tk
ok 1,

2. By R3S - HAY S TR R

(D HEAREKTLES IBh RS E: L R 1R RERSE B
HE¥IH 73.5mg/kg(19—184mg [kg), Lb—BELB LI ARMEES 1—6 %, 1L
EEEN L LEEK 0577 —6 AT, 94 MR EAE S ERBMEEN 262+16.4
mg /kg, LIRS R T8 (N = 30),5F# 19.4 > 1Img/kg, N 35.1%, ERTEELL
BRI DD A BB 50 34.1mg /kg, b TR 3] 29.2mg kg, /N 16.8%, L%
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HrE RN ERRE 2 AT, BT E %8S 23mg ke, L xR 15mg kg H4M 53.3%,
MARBRLEFERELE SRR, AHEREK 1 TE 2 TAR, LEFERHFHS
18.6mg kg, tbxd i 139 12.0mg/kg /M 55%,

Q) WmABREKN T EBREENERN: BTHERSE -ERELeE, uf. o,
w8, UBBERN, TROBEBESTSE 110 DL, BHKSHE R ERE
IBHERY, pH (EBRAE, % 7.7—8.7(F 6), UK A K F T, B T A 5RO 4 hBsE,
KPRNEALESSKERSENS, KN ESP U _EMBRTERBERS, E pH g, —
R HE BT IR 20 RIS, pH RMBEE 83 £A(FE 7). BMEKEA LB, 22 0E
(N =20),pH {24 8.19+£0.35, 53R (N =95) BREBEHEEL, SEWEK2AESH
AR, 28 4 N0 EFENE L RBEADABTK, X oH EHEREEEL, BEED
ERAEKE pHS.1—8.3 WEMN, HEtHA 4 TAFTUTRB R X i 80 i
BEH AR LM,

(3) MERNTBERESENEW: EAREREMNLE L, BERFABERS

£6 WETERBNKL pH

Table 6 pH values of coal ash in the major power plants of Shanxi Prouince

B &% HIRER H BIEK WIKER H
Power plant Coal ash type P Power plant Coal ash type P
AR B& 8.70 R B 8.60
AR )3 8.60 B BIX 8.48
b 8230 &% 8.70 ‘O™ FIK 11.00
BA®RI FK 11.60 EESw P23 8.40
LP: Y 2 3% 8.70 AEE[ BIK 7.78
RERB] BEKE 9.00

BT KRB BEABERE XY pH

Table 7 Variation of coal ash pH after storing for different time(Taiyi Power Plant)

/(¢!
m H -rimmgi(y/m/.?u)th)

Item 1775 | 2005 | 2475 | 2775 | 3055 | 26 | s;6 | sz | 1176

pH 9.9 9.5 8.7 8.7 8.6 8.5 8.3 8.2 8.3
M R R HEH K| 3 7 10 13 16 18 21 24

AR, TUEE T T ERESE, SHRTRBIEARL. AR LMRER =118
P ASERERMEBCIENEME, SEEMEREIRK 1500—3000 27 FiEK 8 5®
%, HBH SRS PILL AR B KRR N 33.13%,17.14%.,85.17 % , AN =Zfp 1 ith A
WEESER 10.7,5.22,14.53mg /100g, 43 B3R = 3 19.0, 20.35 F174.15mg/100g, Him{E
R AR R, MR BUR, (R BE AR B, BRI T KBE 8™,
LB RNERBEEREAERTAR TN L IBM AN R
EMRTRBIRARBEREEREERESTCOR L LATKERR, EHTFE
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MRE, IS TR ARRK Y EL RS MR, - EESIIF SRS, BE:
M, RAENRATSRINA —BAGREY, BE: 7 AWKNA 7846 /=T +,
HARREIRE 4835 T3 /e T8N 62.3%, 9 B4rfim 41.4%; M&EH: 7 A HEKI%
8.9 /"t +, AR 40.1 T/ T4 1.04 6%; EE: 7 AH MK 89 % 20.6
T/RmFL, WRRERE 14.8 J7/mT 4380 39.2%, 9 ARER—B, HRAMEAL
BOFAA AENOAERF REENEFBEES A NN, EXERONLRR
Bk, &I A8,

REHEREN: RERSORXTIMENESRNESEDEN, BT FHRE,AFT
EAEREIRS ELEHOEBEAIE B8 THEENER T LR =W POtk
EHBMEMS RS 0 aEFES, NARNTHER BN EDEL, Hit, WEREX
RIWMAIER, WET LR ESKE, AREDNEKRE GG RFN LBAER B

2 F X W

< XUZERRLBRHR 51963 FIAMEREREMRRVR. IHFR-F38H2 M,119-122 7,

- BAORERR,1965: khEkE KASSRAIAE, B8R E 3 B2 1,

. Rees, W. J., and G. H. Sidrak., 1956: Plant nutrition on fly ash. Plant and Soil. 8; 145—159,
Holliday, R. et al., 1958: Plant growth on fly ash. Nature. 181: 1079—1080,
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STUDY ON EFFECT OF SOIL AMELIORATION WITH
COAL ASH

Wu Jiahua, Liu Baoshan, Dong Yunzhong, Liu Jiqing and Wang Gang

(Institute of Soil and Fertilizer, Shanxi Academy of Agriculiural Sciences, 030031)

Summary

A four-year field experiment was carried out in six provinces and cities for
studying the effect of clayey soil amelioration with coal ash produced by the wet
method in power plants on crop yields. The results showed that by applying 15000
to 30000 kg/mu coal ash into soil, wheat yield increased by 12.7+5.8%, crop yield
by 12.1+3.5%, and the rice yield by 13.5%£7.0%, with a certain effect on the yi-
elds of foxtail millet, sweet potato, cotton, and vegetables Besides, after application
of coalash, clay content of soil decreased, density and swelling value reduced, po-
rosity of soil increased and the ratio of 3 phases (gas, liquid, solid) was adjusted.
Coal ash could also improve the physical properties of clayey soil, increase soil P,
and Si contents and promote microbial activities, thus raising soil temperature, en-
hancing the transformation of soil nutrients and creating a good soil environment
for crop growth.

Key words Coal ash, Clayey soil, Soil amelioration



