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Fig.1 TEM image of nanometer SiO, powder
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Fig. 2 XRD patterns of samples synthesized under Fig. 3 XRD patterns of samples synthesized under

3.9 GPa and 190~1100 C for 40 min 4.2 GPa, at (a) 150 °C and (b) 190 ‘C for 40 min
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Table 1 Experimental results that nanometer SiO, was conducted under various pressures and various temperatures

p/(GPa) 150 °C 190 °C 250 C 320 C 590 C 800 C 1100 °C 1200 °C
2.0 a-Quartz a-Quartz a-Quartz  a-Quartz  a-Quartz
3.0 a-Quartz a-Quartz a-Quartz  a-Quartz  a-Quartz
3.3 a-Quartz a-Quartz a-Quartz  a-Quartz  a-Quartz
3.5 a-Quartz a-Quartz+ Coesite  Coesite Coesite Coesite
3.9 Amorphous a-Quartz+ Coesite  Coesite Coesite Coesite Coesite Coesite
4.2 Amorphous Coesite Coesite Coesite Coesite Coesite Coesite Coesite
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43 3120 (3.0 GPa 590 ‘CHFI(3. 9 GPa,590 °C) , £ P i Xof I (14 & 77 3 BE 45 14 T 028 £ ) i BsF 1] X 4
K S0, JFERF AT A B RS AL W R SR A8 Ak . B 10 B GK S1O, JEATE 3.9 GPa.590 °C 43 i 4b 3
40 min F1 1 min 75 2EE & 9 XRD 3%, A& Ha] LUE 6 T4 BEE ] 53 5025 1 min F1 40 min @94 A
AT G U W 7 58 4 X 7 5 B Ak 0 8 B I AT A B, AT DL 3.9 GPa 590 “C A& T 40K SiO, 7R AR JE 1 B
1] (1 min DA SEE 25 lidT a5, K 11 240Kk SiO, JEM 7 3. 0 GPa.590 C 40l kb 3 40 min F
60 hiF B HE 5 19 XRD 1%, % L & B, 195 FpAE o 19 A0 5 0 08 (67 . 52 2 W o 02 B o - 32, X3 T A
FE 60 h AF i HL AL 40 min A & A9 AT 5T 06 TN A, 10 BH A K R R 7R IR A B B ) SR i Ak R AR AR
Ko XEEEER UL, JCIR AR R 5 oA B 1 5 IS T TR N4 R T T B A e K R e R A 3
R 1) N B 728 Ak 7 40 1 it B S K AR 7= 0 1R R AR A TS T
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1 (b) 1 min . (b) 60 h
%» L v v W %‘ | T eeger,
£ |
l (a) 40 min (a) 40 min
20 10 60 30 20 10 60 30
26/(°) 26/(°)
10 442K SiO, JFBIFE 3.9 GPa,590 °C 434 4b 38 11 442K SiO, JERMFE 3. 0 GPa.590 °C 4341 4b H
40 min 1 1 min 13 2/#£ 5 19 XRD % 40 min 1 60 h £ F# § 19 XRD 7%

Fig. 10  XRD patterns of samples synthesized under 3.9 GPa  Fig. 11  XRD patterns of samples synthesized under 3.0 GPa
and 590 °C for (a) 40 min and (b) 1 min.respectively and 590 °C for (a) 40 min and (b) 60 h,respectively
HT T AR SO, JEB TR s R T IR LAY

LA S 5 02 B RS TE I o A S FE R AR T K L 7

590 CXFENK SiO, AT HEAT T B # hn ik ab 2 B e . .
SEAK SIO, FBE 2.0 GPa,590 C AL 40 min, . (0)3GPa 590 C 40 min
YRS AR R TR ) 3. 9 GPa AbFE 40 min, XRD 47 g

SR E 12 AN 0 B AL R - .
S ATIAIK SI0, J§UR) T BAE 3.9 GPa 590 °C AL T O 0 Gha 390 o 0 min
40 min#fl i Ak AT A 9 (B 12(b)) . R 17T

LYK SiO, £ 2.0 GPa,590 C 4bHf 40 min fhfk 20 0 60 80

F AR o 3 FEAR IR THE 3] 3. 9 GPa AR FH40 min. 26C)

ST oA EALZAE 3. 9 GPa 590 "CALHE 40 min, 12 40k SIO. FURMEARR A B T3 ERE G XRD i
T A A6 I P %) 285 SR AN TE U] A 3, SR BH 9K Si0, JiR Fig. 12 XRD patterns of samples synthesized
e E IR TR N A0 o -0 S AR T 1 42 3 Ak A under various conditions
A,
3.4 WMAREEESETHREM

XK SiO, JEUBEG 0T %, AR 5 e i 15008 45 R A L = I X b O vk 5 K T R R
T PR . B 13 J& A B i e R P2 L R R Dy 20 ~550 °C L, Ml 7 BEAE L& IR (20 'C) Ra-
man JE7E 521 cm™ A 1 W Sk A7 B FY) B FRA 4 4R Bl B, 0 S A 0 1 R SRR AR I 5 272 em ! AR A U
R BE R YRGS A5 R SR W L B A R R Y T AR A 3 Raman 315 06 5 RE A8 AH AN K 8 AR A 9 AE
20~550 °C [X [ & & F77E .
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Fig. 13 Raman spectra of the coesite Fig. 14 XRD patterns of coesite sintered
at various temperatures at various temperatures for 5h
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133 T I H 7 U BE 5 N R o0 SRR A 9E 1Y p-T AR IR, 3208 B A 3 BEFE 650 °C LR RFR R 17,
5 S.R. Bohlen Fl A. L. Boettcher FAH I A #FAH & . H FT-IR 3500 2 40K Si0, 5k & F K
KA (L Si— OH AR KD , B I E &K K SiO, JF# H 48 5 T AL B2k 450K 40 B 400Kk Si0, 18
T Ak R T B MR R B AR, 7E 4. 2 GPa R TR FI T H TG A A 0 B AR Y IR E
190 C . 38 ik 4 4% i i sy 35 Ak B [0 0 B i AR 5 & 45 52 50 L R B R R 400k SO, R A AR
BF ] P (<1 min) BV AT 58 42 f Ak o 28 4 B[] AN B 2 22 o 1k ™ 0 14 i 28 U021 0 Ak ™ 0 1 kL JBE AR R
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p-T Phase Diagram of Coesite Synthesized from Nanometer SiO, Powder
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Abstract: With nanometer SiO, powder as initial material,the p-T phase diagram (2. 0~4. 2 GPa, 150

~1200 ‘C) of a-quartz and coesite was obtained by a series of experiments under high pressure and

high temperature,and the slope of the boundary in the phase diagram is negative below 650 ‘C and is

basically horizontal above 650 ‘C. By means of transmission electron microscopy(TEM) , X-ray diffrac-

tometer(XRD) , Raman spectrometry(Raman) ,fourier transform infrared spectrometry(FT-IR), ther-

mogravimetry and differential thermal analysis measurements (TG-DTA), the phenomenon that the

water in the nanometer SiO, can decrease the synthesis temperature of coesite and quicken reaction ve-

locity was found,and the nanometer SiO; can be crystallized into coesite under 4. 2 GPa and 190 C,

which is much lower than the synthesis temperatures of coesite that have been reported. Under ambi-

ent pressure,the coesite synthesized from nanometer SiO, can stably exist at 800 °C and is transformed

into cristobalite above 1000 °C.

Key words:nanometer SiQ, ;a-quartz;coesite; high pressure and high temperature; Si—OH



