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HET AR NKER R ET S B SiC 72
FmAl L AEEL e,k % BEE?

(1. AR FRMHA L, BRTI0054;2. BB FLILEBEELR
BE, &% 710049)

W E. B AFM#E, RRBFRTARFHEREAR SiO2 M C RAFKRRRE M
GORBRREW.  SiO: FUKBRAR B 3~20nm , C FHOKBOBLH R B 10~20nm. 4%
JBJE 7 5~80nm. FFAFE SiO: M1 C EFHEMRE. AXIFMEHEITA B ES, 7 1300°C
RRAER 4-51C, HERBEHABRTFALRGYHEASRGTHEREBE, MWH™RBT
KIBERE.

X @ A BRREEFA; KREW; KETAOBME, §mM 6-SiC

FESES: TQI4  XE#EHIRH: A

1 5]

HEREFAPES SO, M CXFMYE, RETAMSICHRRYE. EHKEFAE
EIRE (R BER) KBS 6-SiC WERPFRS, AHAE 1300°C BT & M SiC, H
ERBERATREBAYRASAGTHERBEEMRI0LE. HETERERUTEEST
ik 92% DA b, SRAGHFEE 99% , WA AL A ISR 5 R S8 4 IRBA & &
rRE N FRBMNAEZE(ST. XHHMETHBHEE (Atomic Force Microscope , 8 #F
AFM) SR EERETF AR RREWET T HNHR, ERTFHEMETERERMAEE
A SO, fI C AEAKRRREWAMPKRBEREW, —HEZNEXBEY TN FEMRS.
X—%H, FMERITHERETAANEEASR -SICRER,. FEEHREE, THEIHA
KREWBITFAFTHTRAMY R T ZBKE.

2 ERFE

2.1 AFMSHBREELHE

BEl, ROBRAKEHHARFRZ—REFRETFHBME Y. (BA AFM M AT Y
AR RRT KT RARBL, MRTAHTRESRRME. FFHASAITEB
FRELF BT 6 CSPM-930 LI BEFM KA BHE, ER—FMENEBUELEGHR
A STM ., AFM ., LFM &SEAN SN AMNE. FRFAHEHN AFM 218, Lz
STEERK, HRAMBENGR, | SisNy HlW, BERPCY 0.1~10N/m Z 6], X
AU MEE RN, SFBARN 0.74nA.

W B 2000-07-11, Y B/ fiE R 2000-09-20
ESWH: BHELHANEES (96C18); A KB EARPFHEE (99JK153)
. EBRR] (1956- ), &+, BI#2.
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FXFABRTARELBERFAGSLERT. FETASMNE LB HMERRE
FHEYIR lem WAHYIR, FFRERE. UEWAERTETaROREZEBURER
T W% B B SRR X AT R ET A B B 7 A AT A R B 7 B B AN ) 4T AFM B
9.

2.2 SiICERHZ*
2.2. 18 RETF B K 5 9
WRBETFAYLEITERMER LR, BETAMSICHFH SIEMCE HEH

RERBY RN .
R1 BTOHLEIRER
Table 1 Compositions of the gangue(%)
Si0, Al,03 TiO2 Fe2 O3 CaO MgO . K20+Na,0 C
64.44 0.36 0.15 0.81 0.24 0.23 0.09 32

2.2.2 ERIERE

BT ABRBEE 48um. KIER MR Si0+3C = SiC+2CO + X W # & W3k R 7406
Be b, BIRLEER 30um Bk (AEBRE RN 87%) H A4 P A B Z BRI HET & 8%. it
A EHBRERBITRE 2h, REMAREBSEN 5% MR CHEMASHMBEH b, &
5MPa £ 71 F EH B ¢20mmx5mm k. ¥XBRETFEBRyH, EEARKKATEM b, &
SWEN 1L/min, & MR E R 1300~1600°C.
2.2.3 SR FHER

&Y B B 4B 8§ Dmax/rA B X fF §HGHEITARIGR, AL S8 07 BT
HERMIR. W 700°C iR S AN, % HF R ER A Si0,, HIBELHE SiC 4,
Hokr B A B % T AU H 458 SR-CP3 L EE 2t A 28 -

3 LRI

3.1 BRETFANAKEHER

I AFM 247, ERTHEFGBRETRNVIA L BB A F Si0, 1 CRFH
KRR . EB/DBCERAE G L (B 1(2), TR SiO2 # C HARHLN H PR B K,
AR Si0, fl C TR EBERKESS (gas-like) 7777, BRI R HHH. ERHHAR
Eg L, M+ ER B RE SiO, f1 C RES MR B REN 3~20nm FERAR BB Si0
A 1Ok R R BE R 10~20nm B AR FLI C R, SiOp 49K T8 3 K /Ny 3~5nm , 43
MHEHSEM CREFEME (B 1(b)).

EEEFETFABREFROYN L RAEFARERRRBEREGH. ZEZREWETE
AL ERE, BHEBEMEFERTSEST. BEZREE N 300~650nm , HEFHEREEN
60nm ZEA AR RN (B 2(2). EERSBEREAR L, ZAXFHEERHREN 5~80nm
B FEEHRFEEEWR, Bi1RH Si0y fl C RN KEHMER & HFIM M
(B 2(b)).

WHAH X SE4HEH (B3), ERAEFHK (20 <35°) HERESAHFH AR
B, TR A EMNSIX (20 =35~60°), SiO, WRMATHERRY, EREKX, MHHHE
MR UL SO, ZRBEERAEF. ERXROMFER (H4) ERZETAAEZIHIAAME
Wophids B, BT X B 530HR [4] PR R AR - ERRE AR (Si0; - nHa0, Ny BEEEL)
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THRFELEYS, RTRERE. PERTEERIET, AP HXHR S0 FET
BRI MAELAN SR RXRBILRM RS BREN—RXBROFTEWER, XKLUTFHRE

Ve d A28 |,

AFM H4R

Fig. 1 AFM photographs of surfaces in parallel with bedding of the gangue
(a) Scanning range 6143nm x7160nm; (b) Scanning range 81nmx 100nm

A 2 REFEHKERGHE AFM AR
Fig. 2 AFM photographs of surfaces in vertical with bedding of the gangue
(a) Scanning range 2745nmx3360nm; (b) Scanning range 324nmx420nm
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o
R e £
266 ) B 4 WAEHRN
B 3 HEFEM XRD i# Fig. 4 DTA analysis of the gangue

Fig. 3 XRD pattern of the gangue

B &AM R R R V), FSHPOEYER—ERN BRERRE, WEEE
SHREXRFEARKEL RERAFTEERNTANRREGHETE. IFHTFEMEAT
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Fig. 5 XRD patterns of products

Particle size distribution /%

50

8
=

Diameter /u m

B 6 SiC Moy et b B4 70 B 4%
Fig. 6 Particle size distribution of SiC powders

R 2 SICHHHNESLERERN R
Table 2 Particle size and specific surface of SiC

BERMEEEIN.
3.2 HEFEHKLERI SiC §RMNFMm

W T EGTHEREREME 5 iR, &
1300°C Bt SiC 4/, 1350°C Bt ik B4 K&t SiC
A, 1500°C B SiC -3 = K[ ik 86% , He
PRI 2% U L. mEMFERE, EELR
%, W SIC BESRERT. 4B SiC T
BRH6.29um, HEBEHN 0.527m2-g H{(F 6 .
#2), BAFEMMAERE 9%, yEEH
SiC fdy. 1 R RERLEE A9 Si02 ¥ (Si0, & &N
R ERR, 7 1350°C B 804 SiC £ M,
1500°C B e ALK 56% , BEFE <70% (B
7). W, BEAMNKEMH SO, § C K2 MH
WA, EAR T RE RN AR E P 8ERS
17, EHAFRIFORNEE, BEM SICHE
R K R R

p [ N Y () R R
20/(¢)

B 7 ALRSE SO BN EMERY
XRD i#

Fig. 7 XRD pattern of the synthetic products
from mixing SiO2 and coal powders

Particle size range/um  Accumulate content/%

Mean particle size/um  Specific surface/m?.g~*

50-40 1.8
40-30 49
30-20 11.3
20-15 11.9 6.29 0.527
15-10 32.4
10-5 58.5
<5 100
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4 it

1. Ff AFM BEAEABRENHE RAAREREFTGHRMEEYR Si0; fl C
BA SRR GE WM AR B IREW. RREW F Si0, KRB IE S AR, RE
39 3~20nm. C BN ES AN, BN RELFE 10~20nm Z [H]. FKRBREMWRHEEHN
5~80nm WAL EHENR, AXKBHARLERNUREREFERLTIT, MEENAEM
. PXEREEHESAERRR KB R 49K Si0; 1 C EFE/MRE.

2. FIHS KRS RIT A A FEBZE 1300°C B AR, SiC, WATREH Si. CHRIE
& LB AR K 100 £ B, 7E 1500°C BYAY & =R W A TR A R & L= RE K8
BHE. HART KGNSO, ECZRMTEMERAERFNRMEE, BER
SiC BEH KRR K.

&%
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Gangue Nanostructure and Effect of the Structure on Synthesizing SiC

WANG Xiao-Gang!, MU Guo-Dong!, LI Xiao-Chi!, CHEN Wei?, CHEN Shou-Tian?

(1. Xi’ an University of Science & Technology, Xi'an 710054, China; 2. State Key Lab of Electrical
Insulation for Power Equipment, Xi’ an Jiaotong University, Xi’an 710054, China )

Abstract: The nanoparticle structure and nanolayer structure of SiO, and C in a silicious
gangue were found by Atomic Force Microscope. The size of nanoparticle SiOy is 3~20nm, the
size of nanoparticle C is 10~20nm and the thick of nanolayer is 5~80nm in the gangue. SiO, and
C in the gangue are contacted tightly each other.3-SiC ultrafine powder was synthesized at 1300°C
with the gangue. The temperature is lower obviously than that synthesizing SiC with other raw
materials mixed under the same conditions. And SiC yield can also be increased greatly.

Key words silicious gangue; nanostructure; atomic force microscope; synthesizing 8-SiC



