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Comparison of Agrochemistry Behavior of Biological Material
Steal Melt Residuce and Fly Ash
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Abstract: To exploit biological material steal melt residuce resource in agriculture , physical and chemical
properties of ashes and their agrochemistry behavior were studied. The resulis showed that the rice husk
ash could be used as soil modifier and its bulk density was lower than that of fly ash and its pH exceeded
10. 0. The mass fraction of total P and available P in rice husk ash were 0. 12% and 204.73 mg - kg™’
respectively, which were higher than those of fly ash, so rice husk ash could supply soil with more P.
The mass fraction of water-soluble Si in rice husk ash was 3.71 g - kg ™', which was higher than that in
fly ash. The amount of silicon released from the rice husk ash in 168 h was 1. 01 times as high as that in
fly ash. The releasing process of silicon in the ashes could be well described with Freundlich equation.
The adsorption of P in rice husk ash increased with addition of P content, and fixation amount increased
abviously by the addition of fineness and water content of ashes. The capacity of P-fixation in rice husk

ash was lower than that of fly ash.
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Tab. 1 Some physical and chemical properties of ashes
AE buk /% (3B (S10,)/ (g kg ™"
BEome o lk s U e
density/ mh we bl available )/ k¥StERE TERE By
samples color _y, Water)/% o ) total P)/% total X)/% _ ) ) o
(geem™) sand  siltp adicle viscous grain (mg-kg™') watersoubleSi amorphous S available Si
EER 0.30 4.26 87.88 4.18 7.94 10.20 0.12 1.4 204.73 3.7 9.6 5.60
rice husk ash
f}ﬁix kB 1.42 1.49 65.90  29.4 4.67 10.30 0.08 0.15 80.01 0.05 10.66 11.31
y as
1.2 Ak [ Bk (w) Hy 150 g - kg™ ] SO A7 AT () B 0B
1.2.1 Kb Faegdih FRAO0.025 mol - LMy  R.IMEMBEERITHES 1.2.3 MR, LB ARk

BRESEERE, BRIRE 30 CT,m(K):m(#) R
10: 1, B &R, BE R 24 h, WE | KERBETRE
(L SI0, 1), e 7 R, AR IKEF MR
TR R B[R] B9 A2k L.

1.2.2 REstapegR i HEGE TS 40 BiH
K 1.00 g FERBECE S, 50 &N EEE
T ABS BT B4k BE > 0.,100.,200.,400 ,600.,800.1 000,
1 500 #12 000 mg - L™ {3 % 10. 0 mL( F§ KH,PO,
EED, BMRE 3 RER, BEKIES 24 h, B04
&, FEBBERERE, IR E & KR R’
fif .

1.2.3 SKEMNKEHALH YR FREGT 40 B
K 5.00 g, 5FRE 0.75 g.KCl 0.75 g, KH,PO,
1.00 g IRSIET 250 mL =AM, MAEETFK, 6
KESIEEHRE & 5 W& KE (w) 433 27 200,500 F0
800 g - kg™, FRENMEE FRMERT B (AT
R FEHE| O, 25 CTHE 30 d, i A NaHCO,
YA, 1 NaHCO, ¥k EE50.5 mol - L' ,pH 8.5,
12 30 min, P28 K #5 PR O ARV TR E
XA A B 5 B R 2.

1.2.4 fiasasisiB £e%h 43 FREUT 40,
60.100 HfffLRAZ BRI KHEERE S 5. 0 g, YPRIEC E

TR X (B € H) R
1.2.5 S#REF % BRANAELETSE; pH
PR B AR B T LU B35 0 8 KRB0t BB Bt
FAREGE T P ik,

2 HR5HH

s R IR

Fi0.025 mol - LT IR BRELER B LB T,
FEFE KRR IR P oA SR O BERCSh S B 1 FFR.
ME 1 AT, 2 MR RE )RR R R AR, BEGHE
RE—EMBENEBERWZL:EM 72 h 7,5
FTRPHABHE SFETIKE 168 h HERLE
f953.2% ,TA B K &5 69. 46% , §E 75 IK 7 B K F
BB EFE N 0.65 g - kg™' - b7 KRN
0.83 g- kg™ - h™', UL RK MATE, BIEK
REMBEBOER K TSR BJS 5996 h B, #5558 K
R R REE R 0.43 g - kg™' - b MM
JK$30.27 g+ kg™ - h7';168 h 7 2 Fh K B
EREETES. EEMNABRL M (168 h) Si0, K
SR O 2R RS R IR R TR UK, A8 5E IR Si0,
B E R IKE 1. 01 £%. ZE 4 E it | B 5%
RPN BRE R TR EFRE 72 b B B
SR W BE R B RV R HIOE B K T RESE IK R R KA
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Fig.1 The available silicon (Si0O,) released in ashes

2.2 REREBRHN SRR

F8 Elovich J7# #ii Freundlich 75 #2, ZREAR IF #b,
WG IR PR RERL, B LA Freundlich 2 W&
TEERI,r 5 0.9931 F10.995 7(FEK2). 7
H,2 FORE kEREIR > TR, R K
R RBBGR RRT AR 1/m 3 R /MR B BE R
R, I01/m < 1, Wi BEH0H 56 R AT (B] RE K T
AN HR, B HOE 2R WA K REFE IR MR K
B 1/m 43514 1. 33.0. 74, R BARSSE IKRE B BEHOR BB
B[R] Y RE T B AR K, TR LK U 28/ 8.
2.3 BEREDHRIVELEFETA

—B— 57K rice husk ash
—A— KR fly ash

SiO, R & S0, released/(g-kg ™)

®2 REREOBHIAFHERY

Tab.2  The kinetic model of silicon released from ashes
P2 Elovich Freundlich
ashes a b ' k 1/m r

572K rice husk ash -78.92 31.375 0.9685 1.8405 1.33 0.993 1

FHEIR fly ash ~90.89 34.872 0.9910 2.2218 0.74 0.9957

1) Elovich ### Q =a + blnt, Freundlich 424 InQ =Ink +1/mlnt, £ 4,0
AREHE (g kg™ ) Bk RABBHAMEE 1o =0.874,r, o5 =
0.754,n=7

PR X BEAT B B B9 R M &, FF B AR
BERISEAN, IKEXT P AR B W38 in, 3t Pt 0% i
HERFEEMGFHEM. EARMABEET ,2 MK
EXTBE R EE R R E. T KEX P AR
BARH RN THER, ERRABEET , BT
KX BEREI &N 10.84 g - L', IR N
14.22 g+ L7 B IRBURL R TE A B2 15 2L
( -OH), PLE & Fe AL Si \ #F B 75 Ca Mg &1y
BESKESHRELZERMER, E¥ETHER
Wi a2 R T W A S L, W Rk TR A S R
R EEDR; BFRIK A TIEHE Fe ALY B Ca,
Mg £ E5BEBERERDBL, REHSKETHR
R A BT YRR I B R T P O ok AR K 5
R RF S A B RA B, X R
REFE IR X B BR h ) W B A BT . (BMRIR A& T
BEWREFRKE, &F KB d Si0, BERE TIEE
TR T A HARES B, IR 454,
KRR T MK LRI R FTE T, 15

2.3.1 REASHGAMFE ARITUFH,2 ExBiRh s 5K Mg 6
&3 IRBENBEMRHHHET
Tab.3 Characteristics of ashes adsopting P
p(KH,PO,)/ PP iutunce” (g« L") PPt wisorpion” (8 L)
(mg - L") FF7% K rice husk ash K fly ash FEFIK rice husk ash ¥4I fly ash
100 50.15 £0.45a 15.90 £0. 10b 0.50 +£0.01a 0.84 +0.00b
200 91.40 +1.80a 14,25 +0.05b 1.09 £0.02a 1.86 +0. 00b
400 199.55 £0.13a 17.56 £0. 10b 2.00 £0.04a 3.82 £0.00b
600 271.92 +0.00a 87.08 £1.43b 3.28 +0.00a 5.13 £0.01b
800 372.30 £2.25a 144.19 £0.72b 4.28 +0.02a 6.56 £0.01b
1000 432,21 £0.00a 205.43 +1.67b 5.68 +0.00a 7.95 +0.02b
1500 696.68 +17.61a 361.21 +0.91b 8.08 +0.07a 11.39 +£0.01b
2000 915.78 +£35.21a 578.05 +8.45b 10.84 +0. 14a 14.22 £0.03b

1) A P#EHAH2+SE, n=3; 2 PRI RFTHESE FTEMFA LT EFREE(P>0.05,Duncan’s %)

2.3.2 REEZBFRESKELERZHBG YA

MFE 4 UE S, BRERS DT XTRER, K
BAE—EWBEEEE, R IKA 14.96% , B
79 20. 23% , B B [E i RN FT RE R R AR TE A
0.5 mol - L' NaHCO, E#EFIH 85 2 K& RE

B ENR RS AR, FEK 43 B3 hn, B R 3, 24
w(7K) 4 200,500,800 g - kg™ B, REFE AKX B [
AN 45. 81% 53.98% 58. 52% , By HE IR Xk [
SEERA R K 72.13% (81, 67% (72, 13% . BB Y w
(7K) <200 g - kg ™" BF, REFE K A A K X B 0 B 2
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REFEKSREMMESEHAE. K v (k) >
200 g - kg ' BT, BERY R E RN, RURE N FR
HEFEHEEZ TR 6 BT, B35 I8 IR i B B A
PEFIX FRor I E e AR, RE WX 54 E E. AR
WESRETLLE &, R B R X 8 0 [ 8 SR A AR A K 43
FETERBERNBHEEREEREESR, B
BEPOTBER B B R R FRE50 K. FURLAE 40 22 W IR o
fHLRTERR, BETIIRE T K E X BE A IR T B 2. AR
SHEH, KEREB/N, BEEERBA, i 100,60
140 B i MRS 5T R BE 89 B 2 224 5k 21. 10% |
11.45% F17.94% ,100 B 5 60 HZ[AI4H% 9. 65% ,
60 H540 HAH% 3.51%. 100 F1 60 HRA2 HI#
TR B B B 28 2R 4 5 O 22.86% 1 14.96% , #H 2=
7.90%.100 B 2 MREXNBHEEERERAE
E,MAEO BT 2 fKENBEERNEFEE,
HM R TFRETIK.

x4 FEASGERENBHEER
Tab.4 Effect of water contents on fixation P rates of
ashes %
w(7K water)/ FETEIK FYEEIR
(g-kg™) rice husk ash fly ash
0 14.96 £0.46a 20.23 +£0.11b
200 45.81 £0.76a 72.13 £0.49b
500 53.98 £1.02a 81.67 £0.91b
800 58.52+1.92a 72.13 +0.64b

DRAFAEEEFTEFHRALZTEFREF(P>0.05,
Duncan’s %)
#®5 TENZKENBNEEE
Tab.5 Fixation P rates of ashes in different partied diame-
ters %o
i samples 100 H 60 8 40 H
FE5E K tice husk ash 21.10£2.03a 11.45+0.25a 7.94+1.24
MUK fly ash 22.86 +0.76a 14.96+0.62b ~ —7
DR &EEFTERARETEFAEF (P >0.05,
Duncan’sik ) ;2) v FHHE R BURARD T 40 B, #KE P AL
FX—4®

3 W54t

A W) iR R AL IR ——FE 52 KGR R 7 R (500
~600 C) SR BBBIK =Y, BMIBA T, Tk
B, FUOAA B AR R E, o5 R A
87.88% , Mk B AL UV ARDRL A AR 80 . B3k
R SR A - JORE A T IR E AR R 109, T FERRE -
HPRTRL SR AR L IALBRE R AE AT
EH=AR L.

FEFe K pH 10. 20 , By HEK H pH 10. 30, BIE &R
BTFWMKE, A RN L% pH BER. R K
HFE w( 28 8 0.12% , KT ERF K w( £8)
0.08% ,2 i JK 5 & 40 B & 43 B4y 5K 1.24%
0.15% . FZFZ K ) w (B RHE) o 204. 73 mg - kg"1 ,
TR TR IR A 8 w0 (555 ) 80. 01 mg - kg ™' g
FrERYE 43 w ( £HF) — KT 0. 056% ), (K R ik
B ARG K E Rk K Be AR HR Bt — e
ERBNE, BT RERENEERTHERK
KRR, BEEEBELENEENRIEY RIFE
HfEE, METKedBTEINKE, AEF
MEMEENESRBY B RBEREEERES
ARG IS AT, by K 4

KBEPERES RS/ RS LR ER]
AMErNEK FREREH, SR KEShEK
w( BEE) 5NN 5.60 F111.31 g - kg™', H
w(HRE) N 0.014 ~0.230 g - kg ' = FHHRE
BEEREE WHEKNEEEENENETER
FRFTKE BERKEFKEEENRESECHY
3.71 g - kg ' MR THEKPRKESHENEGE.
XA B B N RS T KB 2 B 41k RE 18I0,
(d <50 nm) EEECH FHAMHK R AR, BEF KE
H Si0, BERCRLFIAE R EARER TP MK R EE IR
IR G A ) BT KRR A T B K
& Si0, B FIX —RHRNIAER B RETKEER
T AK B R YR KB KK R

XFFEFE K M K A A 2= 4T Sy BB T 3R
B, RS IR A B AR R £, &/, pH > 10. 0,
BT RAVE J RS 5T B2 1 - S i R TR A K 4 K LA 4
/NEURLA E, pH > 10.0, AT LIVE MR MRS L LR
F. KEPHPETEDE AT LETHNEE. L
EHEAKE, SRRKERERKGEEREFZEN
B BEFERTAKNBEINE. SHEKEFHEES
BRGHEAR, RJE A B R R Y. R R
FIKBEHERESESTERHEALEEENEE,
ABEEHKGHESR R ABR, g8 Rk
FIA. Fl, B KRRk B 5%, v EIEL
HERMIEA, BFEE A BT E FEER , Hr R B HE

RE 0 IR 8 IR %ot B 0 L A 0 R B R o i, oF
B 0 I B W 2 I T Y ik T B 3 o 4 o,
ARG XA HEM. A TYRA
MR FE 7T K K B AR 2 &k A B YRR
B A2 IR B A Gk BRI ZU R S TR X % ) IR B

(FT#% 49 R)
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