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EKFE,M0.25mm 5 1.00 nm NARKBEERAEE, WTHENE SI0, &8 58 & F 3 57767 [/ #9358 < s i, 78
10—20 d BB B KE, ZFERE B/, HE/NEER/N, BB ETRE. BHEERSHED Fe,0,.Ca0.Mg0 S &
BIEMX, TiS@EF Sio, A RESESAME, ViRE T EES& S E5BRERW, BRNEET LY
35K PR PR B TR T o

ERE A B B AN BER

HESES: S143.771 XEARIRED: A XCEHES: 1008-505X (2007)05-0941-07

Effect of mixing slag and fertilizer on silicon availability and
phosphorus fixation rate
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of Coal Geology, Chongqing 400042, China; 3 Agricultural Bureau of Chongging , Chongqing 400015 , China )

Abstract; The effect of mixing slag and fertilizer on silicon availability and phosphorus fixation rate were studied with in-
cubation experiments. The results showed that soluble Si0O, and phosphorus fixation rate increased with moisture content,
but didn’t continue to increase after moisture content was higher than 150 g/kg. The greatest effect on soluble Si0O, was
NPK three-factor proportion, followed by two-factor proportion, and the proportion with P had a greater effect on increas-
ing soluble Si0,, while N, K had no evident effect on phosphate fixation rate. When the particle diameter was 0.10 mm,
the soluble SiO, and phosphate fixation rate were significantly higher than 0.25 and 1.00 mm particle diameter. Howev-
er, there was no significant difference between 0.25 and 1.00 mm particle diameter. The soluble SiO, and phosphate fix-
ation rate increased along with increasing storage duration, whose maximum appeared between 10 and 20 days. Then they
decreased gradually but slightly, and remained more or less constent. The phosphate fixation rate had a positive relation-
ship with Fe,0;, CaO, MgO and had a negative relationship with Si0, and available silicon in the slag. It was proved
that the slag adsorbed phosphate mainly through iron, calcium and magnesium, and the existence of silicon could reduce
the absorption of phosphorus effectively .
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REPFRRH, BN THINKBEED =R,
BIURBREMPERE S, REBRREKEF MF
FHERAMHREAERER, HEREER T2
BRI, SREAE B T FR PR
WA R AS 5B HEE 40 B R R R R
FHESYR, B THREEARENESELRRE
FELCFREAT S L0 ENEBETT DL g 4 i
BE, BB AT AE A A T EY , BF RIFH A5
Mt S . R E-EEEN—MEENELE
VR S B R gl A e B T B RS,

A, BB RSB RAEREEY
3 =3 b, T A R AL T R 5
EAEERENMAERXEAARED BTSSR
FEE SR Si0,.Ca0.ALO0;, pH £ E Wt , B
TR B o 5 v e sR S B 5 AL B AL IR
MEREESERANER BHES BEPHEE
MENZh,. ZBTFERIENTFREREENRRE
% ANE BREFESAENRE, MESA
BSEEYRESBKGZG T EMESBRRSE

BB NH, T %, BEA S BERERE, B
MEREREFAIBREBHIRE. LT H,
A 5 T - ) K 8 R T S O R A e
oo BT REA B ANEE AR BEBR T Bk TR T
YHBAF S, B RIB YT KDY HEREERE
B, A RB A HERARRE E=HAR R
MBI Y T AR K 4 & B ALAB B b GBI AR R
N JEAT B [ A R AR S AR IR A P R B
SRR, LR F A S RAEEF £ T
R RE

1 BRI

1.1 #HiRHE

PR ERBERAERTILENE ERN L
(s BN BER&EALST JIELT
MRFAT) £ 4 FEBRR, o FdE B
BB RO AL T AR, UL RI—
R7 R, HHAMBE N LEABIE 1,

1 BEXTENREM

Table 1 Main chemical components of slag

R i FEEARR g Fe0 ALO; S0, Ca0 Mg KO PO,  MnO &zgéz\(sml g/kg)
Samp . Types of slag P Si components
(g/kg) SS WSS AS
Rl ¥ Scruff 9.78 10.3 155.2 330.1 425.5 60.4 17.0 0.76 7.8 213 0.91 17.85
R2 ki Scruff 10.35 7.0 106.5 353.4 445.6 65.3 13.7 0.78 14.9 159 0.95 8.10
R3 FRE4EE Si-Mn slag 9.44 4.9 116.8 322.5 433.3 61.7 8.3 0.97 105.5 166  2.51 3.42
R4 FE4EIE Si-Mn slag 9.00 10.3 189.2 346.1 341.7 22.8 21.2 0.47 14.1 226 0.34  4.68
RS HBEJIE P slag 10.50 7.6 52.8 331.8 450.4 11.8 16.8 8.05 65.0 175 1.27 4.16
R6 EBE)HE P slag 10.27 12.0 43.6 324.8 468.7 52.8 5.1 17.10 7.9 153 0.50 3.36
R7 Rk C-Crslagll. 10 17.3 133.5 306.7 459.6 65.8 0.7 0.62 0.9 224 0.53 0.79

## (Note) : SS—T % ¥ B Soluble silicon; WSS— Water-soluble silicon 7K ##ERE ; AS— 2 #%E Available silicon

1.2 RBEHE

1.2.1  JK4r& B X RE A ROk F Bk B G 2R A%
WA R1I—R7 B4, 4 B AR BT 0.25 mm 7 & &
JEME 5.00 g, SRE0.75 o &L 0.75 g BER &
B 1.00 gRBEXREAEETERBERE, N
1P,05:K,0 4424 1.0:1.5:2.0)IB A3 A SRS N
AEZBTFRMEKASTEEBEF 0.20.50.150, 500
g/'kg, BEM O TE 25CH&M FIAE 30 d J5, BUFEM
EREE SO, B8, MIRAELAERES, MA 0.5
mol/L NaHCO;(pH = 8.5) B R Z BB E P H B, £
A AR 25 W E B AR BN B e A, &

ESHHEUMABEN BB SR, R 3 KE
-1

1.2.2  ALAEED b X 5EAR 20 F Bl [ E R B W
A R1.R4.R5.R7 5 4 MR BURERE 5, 5 BIFR I
8 it 0.25 mm Ji & EESAE 5.00 ¢ FHRME S, 0
AEBFREKRTEER 150 g/kg, KRG 5
BHMOE25CEG TR0 dEBREMETEE
Sio, B, AW3IKER. WHERKLRA: OXk
HE(CK); QBfER — S 4 1.00 g; QRK 0.75 g5 @
RILH 0.75g; OIRE 0.75 g+ BEBR S5 1.00 g;
@®RE0.75 g+ 848 0.75 g; OBEER S48 1.00
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g+ A 0.75 g; ORE0.75 g+ BHER S 47 1.00
g+ RAH 0.75 g BEEERHAO.®.@.® 41
SR, WEF LS 1.2.1 [,
1.2.3 AR X EEA ZOHE B E S R
%M R1.R4.RS 5 3 FREBUREHE i, 2 5 AR BT
1.00.0.25 1 0.10 mm FH/E#E 5.00 g TR, K
srE B 150 g/kg, WIRHED o U FF I E] L AT 9 1
Si0, MBEE R MW ES 1.2.1 A, KR R R
RIS WAL BN & 5 XA v sio, i B [ E iR
M., 3EE,
1.2.4  JEoFE e ] X i o 60k 9 1 o SR ) B
% R1.R4.R5.R7 5 4 F 2R AIAMEAE T, FRER 8 40
1#10.25 mm fEMEE 5.00 g 5IRE 0.75 g BALH
0.75 g BERR S 47 1.00 g IR E A BB, A
EBETFKEAKSEEN 150 g/kg, BE O TE 25C
4T 4 AIEFE 1.2.5.10,20,30.60.90 d, B % P 5
5HEERWMES 1.2.1 AR, 3KREL.
1.3 WEmMBEF*%

pH R 1:5 EW KR, kBN E; &
Pl NaOH 58l , HE HL L B 15, 247 R A NaOH /&
Bl KIESE BT E s SBAHAEM L E %, SiyFe,
Ca.Mg.Mn 2B R ARRYPAR, EEEWE Si, R
?W%ﬁ%ﬁ'ﬁ)ﬁﬁ@ﬂ% Fe.Ca.Mg.Mn,

AP PEREF 0.5 mol/L HC 248 , #E4H I Lh 8 3k
Wl kE v FKB IR, B4 LA E;

FERErEF pH 4.0 HOAc-NaOAc ZE Wk B 48, ’E4H
bk g g 1100

FIFI Excel 2000 F1 SPSS 13.0 # {4 # 17 5 #E 4%
TorHT . BRI £ E HECR A LSD .

2 ZBRE5H

2.1 KAGENBEERESHEE RN
K53 R -4l AT R B 0 v D R B s R B
BARZMG, K BEEY WY R 3K
IO F9 05 1A T At S ) 24 B R AR 3 R BB T4 L 4E
BESMYEENEARARNR, R250, 49Kk05
B7E 050 g/kg REERT, K & B AT Si0, &
BEWAKX,7 MIBETEE S, SERESFAHE,
ULHA K 43 & B/ T 50 g/kg B, KA B FIHEE—
WIREEW PR =AER; YKyE&EE
150 —500 g/kg X EZist,7 FiEE R B H Si0, 5 &2
RUABE, HH KT EET 150 g/kg B, K44
B UMM ER, K St B B B 7 AR
B K& ETE 50 ~150 g/kg B— PN EB K
6,7 F I AT W SI0, S & BN 18.7g/kg, 3T
AT 0.20,50 g/kg Fll 150 —500 g/kg KB b i34
15 4.2.3.7.5.5 g/kg; HEKE 150,500 g/kg 5 0.20.
50 g/kg AW AT B 1 Si0, S BB R3ANERHHAT
BEKF. T, KEEBEHTE 50 ~150 g/kgA B
BRI IA B IER A Y PR R

R2 FAEXNBEELERSYWTEK SO, ¥R
Table 2 Effect of moisture content on soluble SiO, of slag-fertilizer compound(g/kg)

ARE(g/ke) A E Types of slag
Water content R1 R2 R3 R4 R5 R6 R7
0 221.0b 170.2 b 161.4 b 220.3 ¢ 179.5 be 158.6 b 231.1 be
20 222.8b 181.3 b 173.1 ab 229.1 be 174.1 ¢ 169.2 b 221.5¢
50 222.6 b 180.5 b 170.5 ab 241.1b 170.4 ¢ 173.5 b 238.3 ab
150 239.5 a 199 a 185.4 a 268.8 a 191.9 ab 190.3 a 253.4 a
500 250.5 a 200.8 a 182.9 a 279.7 a 203.6 a 199.5 a 2493 a

B (Note) : [Fl— IR /NG 5 B4R 2 5835 5% B AT, T
same symbol is used for other tables.

EIRAFAKSEETHRENBHBER, 4
RER, FEENBENEERYERHBBEAISE
W HT 3 KA 7 0.20.50.150 g/kg K 43X
P, B [ e SR 0 R B, 3 1B B R & 4 B
9 14.8% ,19.2% . 12.1% ; H 45T B FE 2 %2
FRHEBIHREEKF, MAE 150 ~500 g/kg K4 X
B, BRI EEEEMEREAE 1.1%, 5 R4 5%

Different small letters in the same column mean significant at 5% level, and the

BENAEERERRHEZ, TR, K3&5E/NTF 150
g/kg B, B M/K 5B LA B 30 AR IR & R Y R B4
RMEENTIEmMBEEER; BYKYEEFT
150 g/kg I 2 X4 F0, 3 0 7K 43 8 & % B [ 28 3R e
M,

RIBRWA  AFABBELUBREREE—F
ERAFSKETHPFHEERYU R SHER
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K, N 46.6% , FoAth §75 15 28 R Bl 1) 2 2R AR XA/, 7
39.9%—~43.1% 21, 5T FHE e RS KL
HPEMHERRRYA, FHEERSHEE Fe,0,.Ca0,
MgO AL O, Si0, . B BBk I AH & R E (0) K 0.458,
0.404, 0.553, 0108, -0.492, -0.423, Fl & £ 5

Fe,0,.Ca0MgO Z BFAIEM K, T 5 Si0,. 5 ¥ 5k
ERAEX, R E FEEIE B ESBRAEL
LR BN, 3 FLRE A 77 7E 7T L) MR 8 4k 2 4>
X B35 1 VR S

K3 FREMNBEEURESYBREEESM(%)
Table 3 Effect of moisture content on phosphorus fixation rate of slag-fertilizer compounds

EIKE (g/ke) B AR Slag types

Water content R1 R2 R3 R4 RS R6 R7
0 10.5 dD 12.6 dD 13.9 dD 9.8 eD 17.2 dD 13.5 dD 15.3 dD
20 26.7 cC 37.5 cC 32.4 cC 30.7 dC 26.0 cC 25.8 cC 26.8 cC
50 48.1 bB 47.2 bB 47.8 bB 43.3 cB 45.0 bB 46.8 bB 51.9 bB
150 59.3 aA 59.6 aA 56.0 aA 54.9 bA 57.8 aA 58.0 aA 69.3 aA
500 58.2 aA 58.8 aA 61.5 aA 61.0 aA 58.1 aA 55.7 aA 69.8 aA

HE(Note): R—FARRAGHMNEFHFERERIE S 1% BEKF, Different capital and small letters in the same column mean significant at

1% and 5% levels, respectively.

2.2 UBREREMEEAESHEEZRNY N
N.PKEREZE WERAN=ZERE 5%
BEFEK30 d GBS0, SBAIFE 4, &5
R, AFBELRERTEMY S0, SBEARR N.P.K
B T HRAEERESR ., RLM R4 SHEBEE
A N.P.K B L6 T ¥ REBH B 38 hn vl itk sio, & &,
NPK.PK.NK i P b FE 5 Xt R E R H X BEKF, B
F L NPK = [H R B EL 3 AN 8 K RS BB
NPK BC L 88 8 2 3 vl % 4 Sio, & &40, H b e
BHXMERTREEZ WA LE; RT SHEEES P A
H(NP.PK.NPK) T AT ¥ ¥ Si0, & B MR B H
BE MEMEENEEREZHAHE, NILH
BEAEE S0, FHEER, S BMHEL,N.P.K
RSB ERA B THEE sio, PSS ENRE ., K

Fd4 BEILIBE-LEESDTEYE SO, BRI (g/ke)
Table 4 Effect of fertilizer proportion on soluble SiO, of

slag-fertilizer compounds

a BB R Slag types % cK
Fert. R1 R4 RS R7
CK 210.1b 223.5d 181.2 ab  227.4 be —
P 232.4 a 255.5ab 189.7ab 209.7d 11.3
N 216.4b 252.7b 187.4 ab  221.5 cd 9.0
K 225.0ab 2452 bc 175.5b 235.0 be 9.6
NP 224.3ab 235.1cd 185.0ab 258.8a 15.2
NK 233.2a 2423 bc 181.5ab 242.6ab 14.4
PK 234.1a 242.6 bc 184.6ab 254.7 a 18.4

"NPK 239.5a 268.8 a 191.9 a 253.4 a 27.8

UL NPK = HZE B X Si0, & B a3 s i £k,
P 27.8 g/kg, WG 13.2% ; H KK N.P.K
PIRRA S, T Si0, F BN 14.4 ~18.4 g/
kg, BEHEN 6.8%—~8.7%; N.P.K EHEXN T B
Si0, ZFER U H /N, 9.0 —11.3 g/kg, W iE K
43%~5.4%. EXHREMNUAEF, ¥E PRI
KREE I M el 0 Sio, F RIS &, £H/ P YT
A v T Sk B R Y TE AR
RSERP,MARE KA FREY PR
Bl WK, 5 P IR, NP, PK.NPK 43 BIl i 7 24 8%
FIE R 1.9% .1.2%.3.7% , L 3% 10 30 2 AR BH
8,58 NK 8 7E7E I K 88 X Bl 09 0% M 7= A
I o B A [ o X g Y T E SRR B, R R b R Y
HTHBENBENTHEERU R EE, X3
67.8% ,H KK R1.R5,R4 B1KH 49.6% ., 1 H
ERGIEES Fe,0,.Ca0 MgO R IEM %, H r H 4
H4 0.752.0.847.0.731; Wi Si0, B MR 2
MR, r R -0.993% " | ~0.535, =B IA X B

RS WRELSESLRBEADBEZERNIN(%)
Table 5 Effect of fertilizer proportion on phosphorus
fixation rate of slag-fertilizer compounds

1L BB I EL R Slag types %
Fertilizer Rl R4 RS R7
P 57.7a 47.7ab 55.6a 65.4a 56.6
NP 589a 49.1ab 57.1a 68.6a 58.5
PK 59.2a 46.6b 57.3a 68.0a 57.8
NPK 59.3a 54.9a 57.8a 69.3a 60.3
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B E R 45 VR VB A B RS o T 1Y 5R , T BE
YRH Si0, B A MERE S B B I b , K DL Sio,
STBEEE RN R EE,
2.3 BBENENEFRESHEEENI W
BERLAZ /D, T P Sio, BB E P
# EMRER 2L 0.25 A1 1.00 mm B, AT % # Sio,
ERFHMHE 2.8 gkg, ZRABE; M 0.10 5
0.25.1.00 mm 245 7] ¥ M Si0, A& Z 75 R4
MR B B E K, B E B2 14.0 g/kg F116.8
g/kg(F£ 6) o T L, 3E 245/ R A2 T D)3 0 45
AL BB IR A R AT B Si0, & B, B IR A IR R Rk
B

%6 TREBExEE-WIERASMARYE SO, BRNE(g/ke)
Table 6 Effect of particle diameter on soluble SiO, of
slag-fertilizer compounds

#1042 (mm) JEE A Slag types 3
Particle diameter R1 R4 RS
1.00 245.4b 257.7a 188.6 b  230.6
0.25 239.5b 268.8a 191.9b 2334
0.10 262.2a 270.5a 209.5a 247.4

B [ 2 2R B o T e A i /)N T 4 o vy e 2, (L
KM RIARTE 0.25 F11.00 mm Bf , BB E R ERAE
2, i 0.10 55 0.25.1.00 mm K4 15 8 0 B 59 B 2
REFBHNBEKE, FHEEEMEZ 7.5%
10.0% (3% 7)o B 0L, 35 24 38 /1N 1 o L 482 K5 3 n
B-LEREYHHNEE, 7 ERY, AREE
REBMEERBFEEZS, KU R SHE
S B T2 B 2 BB KK 60.77% , IR R RS; R4
BB/, BIEENBEN T EE RS EmAFEHR
MERRST RS, FHEEES Ca0.Mg0,8Si0,,
A Si0, BIAHE RS r 28 0.770.0.701. - 0.931,
-0.296, Ui B M EEE A5 B SR A T R
B, ELRE 7R BRI X B O TR B, X 5 2.1 o
gERMM.

#7 FARAERXMNBE-HIGESUBREEEZMNEIE(%)
Table 7 Effect of particle diameter on phosphorus

fixation rate of slag-fertilizer compound

SRR (mm) JE 2 A Slag types 3
Particle diameter R1 R4 R5
1.00 56.8b 52.7b 54.8b 54.8
0.25 59.3b 549b 57.8b 57.3
0.10 66.2a 63.5a 64.6a 64.8

24 PEHEMEFRESHEEENFE

BEE R IE S5 IER A5 o A B RE K, AT I 1k
Si0, R ZAMEEN AL (B 1), BE540ER
A5 2 d, AT Si0, & BRI N, 25 3 i
B, 7E 10—20 d BB K, K R4 518 HE
TS 20 d A BIB K i R1.R5.R7 S4FEAESE 10 d
BIABRKETE,ZETHEME S0, & BB B/, 7
30—90 d EEINBTFIFE, SESB - THMTRE
., RTBBEE30—60d 2R EF,ZEXART
W, A 3 Rl R IR E R K, RERE R
Rt —B IR,

& 350 —x—RI
i —o— R4
~ —4— RS
g 30 4 Rjy :
¥ 250 | L ¥
s —%
S 200} ;/I—I/F—L;\I-—KT
7]
L
2 150 |
[=]
w
100
0 1 2 5 10 20 30 60 90

Bffal(d) Days
E1 e E s E- IR R S YR R Sio, KR m
Fig.1 Effect of storage duration on soluble SiO, of

slag-fertilizer compounds

-G IEIR & W e 72 v Bl [ 3R AR
MBS T Sio, HRl. B 2F M, Bl 5K
RAJE 2 d B B 2 R AR, 2 J5 5 hn s 27 8
AFG% FE 10—20 d BEABI B RAE , B R7 % 20 d
EBE K, R1.R4.R5 ZE56 10 d KB B K, BR[E
FEBRIKR B B K AE ST 6 B TR] A A T 2B W D, R7
5 60 d BBl — R E(E, T RI.R4.RS 7E
20—90 d B [} Y5 BBl N 8 TR, Bl € AR E.
Wi AR SR EE RN SRR, R
i ) A S v v 1) L TR G R A
B 10—20 d BB — 1R KE, ZEH B AREKE
FEBTRE. FRABEREETELSE T8N
¥ E E #F L RT B KR 60.91% , R1.R4.RS X 8%
HISE 5 e R EAR K, 52.75%~53.05% Z[8],
MRS EH, SEEMNBENFYEEREEBETD
Fe,0;.Ca0.MgO 2 IE# 3%, H r {H5 0.950.0.483,
0.614, T 548 P 9 Si0, MA M ES B EMMX,
H r{HN - 0.886. - 0.841, 32 B 1 v X B ) [ € 2R
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BE A o P 45 VBR BR A B RO T 3R, TR Sio, A
AR R B BT RS

100 p —x— R1
—o— R4

=]
(=]
T

'S
=

P fixed rate B[ 2= (%)
3

[\=]
(=

1 2 5 10 20 30 60 90
BfE](d) Days
B2 WMERBNBELREAYHRETENYM
Fig.2 Effect of storage duration on P fixation

rate of slag-fertilizer compounds
3 it

BE B TR A MO R RS, —
FEREEFHERMRR, XTGBT ER AR
AR FERMXRAIRE L. HRRH 5
BT LEP R SR, HEEALED &L
PERE B3 P B R BT A 50 B DX, DA THT PEL A9 - S X B
A Y, [ B 4 72 SR A R R R, R A R R R AR L
ST % M B2 (] At e - 38 %o Bl A O R 45 R
BRI AR B T O 77 76 R A 3 X B B0 IR B, ELBE O 77
FESEIN T L RRE IR, SPH X R A E TR
BART %8 T 1) W WEF O 52, B i B 4 1) - o R
MR, KPP LRI BEWEaRER H
Tiangfeng" '™V 5 ik % /K A8 A K 5 W B & B, Bk O
ASBRIR D X B VR M BB D S B R S B AR
B, Bk Y 7 MR 8 ) B 0 AR 38 38 o T 4 A, AT e 3 K
R A2 5 W) F) S8 B R OB 2 T Min B9 MR L P/Min
LA . ABFFER BT, & R X RE BT R AR
Fif S R 5 AL, FE A R & K B AL IETC b s
RLAE 7 50 6] 2% 1 T, 4 0 0 B A ] 2 R B9 5
SiO B M BEFEE MR R AR , Bl B 2 R B v o
Si0, H B EE T BRI T /D o B EREAR T

EEX PR R M, RN AR AT, P
Fic b 39 RE B 4 o 338 I AT ¥ 4 Si0, & &, ULE P F
AR RE A AR B BR A IE RN

K53 B ELHE R T ) R B B Bl RE R R O ¥
P RN BERABRRBREBREENE B BEL
B EARER, BB HRIE B K B

B [ 8 B R B B K B B 0 K s B
U %6 BB E R R, ER RS &ET
B E R B BB K R (B KB 50%) > K
KAFRBL (&K E 100%) > BAEKS R (&K E
20%) %, AR KR, BE-LIEREE T B
Si0, & B F [ 2 ZR 1 R B Bl K 432 B 1 hn i 1
M H,HFE 150 g/kg B R B — DX B AR E
B BAKDERKRTF 150 g/kg b, e MiaH#RE & .
K3 EBTE0~150 g/kg X J6] Py, i A8 4k I J2F 48
ERBERBE; HAEE S0, %8 R7E 50 ~150
gksX B NERBE, REREHBES L5 B
IR 45 ) T o Tl 1) R R R A AR Bl A, TR B
BT K EBBE —E RS, I 888 8 3
925 TS oF W 114 S S N B
WIESHEEREFBOTEE Si0, &8 55 B
ERBUR TN —H R EYBERLE R TR
DL B3 5 Uk R T R B AT R AT, R B AR R
/DT R W B L R A R AL B S i R T &
HIR R, — M A5 A 40, bb 3% T AR R, VR A R
% R T BB AT XU 3k | 5K T g 4Ll gt
SN, BRI AR AN, e FE AR X H R AR S
RS BME MR X ECIBIE N, BRI
BARB/NEFIT NC* BRI 5 240048 3 R, %
B, RN~ EBENZRAHE ., Vi-
jayaraghavan %2241 7 Fi 0% Ff 301 052 BRF 90 Y v 4 4
BITR MR F YRk, B T 80N i 38 W% B A 47 B
SR FUR e U B R, IR B T A R O I R R AR
WO/ NG5S . AR R S LRSS RAAM, B
ARBAREZAET A S0, S BMBEEERBYE
Bt BERLAR B IR/ T B A S B 0.25 5 1.00
mm RAE[E] 22 5N B3, 1 0.10 5 0.25.1.00 mm K
B ZREB B FEKE, XUIRZREN, BEL
R ARBK, R T 5 v 76 THT T R A ST B AT o
A S0, FREARRMERLLAGTER
BR, HH DL NPK =R R X Sio, A 8 i3 hn sk
MK, Hk i NPONK.PK R ER L, TEEEEY
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