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Abstract

Pyrophyllite and dolomite are two important auxiliary materials in the high-temperature and
high-pressure synthesis process for diamond. Both pyrophyllite and dolomite directly affect the
equipment safety and product quality during the diamond production process. Simultaneously,
the high-temperature and high-pressure environment will inevitably affect the structural proper-
ties of pyrophyllite and dolomite. The composition and structure changes of pyrophyllite and do-
lomite after the high-temperature and high-pressure process were studied by X-ray diffraction
and thermo gravimetric analysis. The results show that there is no phase change in the corner,
outside, middle and inside of the pyrophyllite mold after the process of high-temperature and
high-pressure. Its structure and thermal stability are similar to the initial pyrophyllite before use.
Different from pyrophyllite, under high temperature and high pressure, the dolomite outside the
casing will be partially decomposed into CaCO3; and MgCO3, while the dolomite inside the casing is
relatively stable. However, due to the high temperature diffusion, the graphite will diffuse and
form aggregation in the casing. Therefore, the results show that pyrophyllite after high tempera-
ture and high pressure use has the possibility of recycling in theory.
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Figure 1. Optical photographs of pyrophyllite
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Figure 2. XRD of different parts of foliate molds before and after use
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Figure 3. Thermo gravimetric analysis of different parts of foliate molds be-
fore and after use
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Figure 4. XRD patterns of different parts of dolomite casing before and after use
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Table 1. Physical composition of pyrophyllite and dolomite before and after high-temperature and high-pressure usage
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Figure 5. Thermogravimetric analysis of different parts of dolomite casing before and after use

E 5 BoAEEERRENFEESINAED

SHEH TG A= ABE R TRENR S, #—DHm . wE 5 for, AafER
FIREAFE=ANREM B B BUE =IR3) 588°C A A, MBI 2 B2 RUNAE B B 7K 2 T R
SIHEH, ZMBURERN 1.471%. 5 Hr B L 588~720°C, M= A0 # N MgO Al CaCO5, X —rBisk
HREE, N 19.514%. 5 =B 720~800°C, XJ R CaCOs (M4 fif, H o f A MgO Al CaO. 1=
REEMAHE, A A RE 2t R E RIS, FR=AKRER BRI, BRItz 4k, £ 550°C
FEABR—NHIRELRE, ZIBENZEETAR0EL. B TeEmEEHLREP Sy SEas
H, FEASA TS A SR RN AE 550°C A 47 L — /M R R

gr bRk, AR4E XRD 1 TG #h&ka#r, miRmEMAHATE, ARG = a0 B E KRS ZIE
1 bt A BRI A KRR KA R, AR LR E SR, YT, REEE
WARMT ML T 1 56 i 58 5UA o8 AN R A I N ) XE g o s a6 AR 0, BRG b il A A7 R A6 A
MRl RE e, HRILSERRRO R fridt— D S e . S A R, a0 I AR A7 I 4 R
FEY L SR EAGARESCOR, FI R A oA A UG

4, g5ig

KH XRD 1 TG 43 BIH 5T 1 el iy A FH 7 J5 i A A B A = A B R Fgh /A8 4E . XRD 45
FERG ER R R e A AR, RS H AL AMI L B YA A Y R P A A AR, R

DOI: 10.12677/japc.2024.132019 163 Ly PR R=Svi


https://doi.org/10.12677/japc.2024.132019

WA ANRE KR AR . TG 45 S B s A A B TE A6 F TS A AR B #vERsE 1, B SRR K#E . B
KA LR BRI A R = AR R . MR, A AEEIMIE KA, R
CaCO; Ml MgCO;. TEE WM H =AM FE, ERHT &R #, EENMSTERESE. 24
R, il e AR S 0 A E PR A R B, A B AR T A SRR A A AT R R

EHEWH

AR TARAR 2 E 1+ 5 2 4 1f B2 H (2022M721301) 79174 44 18 1 5 BHIF I H (202103102) VA4

RHE MK H (232102231057) (1 % Bl

SE

(1]
(2]
(3]
(4]
(5]
(6]
(7]
(8]
(9]
[10]
[11]
[12]

[13]

[14]

[15]
[16]
[17]

[18]

[19]
[20]

Bk, —FoE AUE R FIE T2 R HERIA A RELIG]. Rk T, 2006, 18(4): 19-20.
BRECE, AT, R, AR R X A AR RS [I]. &R Bk EE L T RE, 2005(2): 64-66.

Tian, Y., Du, M.H., Zhang, J.W. and He, D.W. (2024) Research on Pressure Transmission and Sealing Performance of
Pyrophyllite in a Cubic Large Chamber Static High-Pressure Device. Acta Physica Sinica, 73, Article ID: 019101.
https://doi.org/10.7498/aps.73.20231087

Fontanari, V., Bellin, F., Visintainer, M. and Ischia, G. (2006) Study of Pressure Sensitive Plastic Flow Behaviour of
Gasket Materials. Experimental Mechanics, 46, 313-323. https://doi.org/10.1007/s11340-006-7105-1

Mukhopadhyay, T.K., Ghatak, S. and Maiti, H.S. (2010) Pyrophyllite as Raw Material for Ceramic Applications in the
Perspective of Its Pyro-Chemical Properties. Ceramics International, 36, 909-916.
https://doi.org/10.1016/j.ceramint.2009.10.026

Liu, Y.J., He, D.W,, Wang, P., Tang, M.J., Xu, C., Wang, W.D., Liu, J., Liu, G.D. and Kou, Z.L. (2017) Syntheses and
Studies of Superhard Composites under High Pressure. Acta Physica Sinica, 66, Article 1D: 038103.
https://doi.org/10.7498/aps.66.038103

ZH, ME, BE, 5. AR TR RE RS R[], BERSLT4E, 2014(3): 1-5.

TRFTIN, Mg, B8, HRR, Mk, T30k, 2= IREME A IR PR KN HIURCR) [J]. EEs
BT RE, 2014, 26(4): 43-46.

AL, R AR EA R R TERE S NG & ], Hifi 34, 2000(2): 30-33.

IRER, BRIRZR, AIREN. w5 s A A AR B 7 [0]. @ NIa S B kLS B T #E, 2007(6): 76-79.

B IR ROE, WHkiE, ®AE, BS, S, AL, TR MR SR SRS B ] AR T
&, 2016, 28(1): 28-30.

MR, AMIKEN, BHEE, Salte. SRS E AR A S A Raman IS HT]. SNIE S B RS A TR,
2003, 7(6): 61-64.

Niu, F., Wang, K., Sun, T., Zhou, P., Hu, W. and Zhu, Y.W. (2021) Lapping Performance of Mixed-Size Agglome-
rated Diamond Abrasives in Fixed Abrasives Pads. Diamond and Related Materials, 118, Article ID: 108499.
https://doi.org/10.1016/j.diamond.2021.108499

Pérez-Rodriguez, J.L., Wiewiora, A., Ramirez-Valle, V., Duran, A. and Pérez-Maqueda, L.A. (2007) Preparation of
nano-Pyrophyllite: Comparative Study of Sonication and Grinding. Journal of Physics and Chemistry of Solids, 68,
1225-1229. https://doi.org/10.1016/j.jpcs.2007.01.007

SRR, FER. M A HAEARRRAE L) X R AT /T[], TEER Eh A2, 1998(5): 618-623, 629.
ER, SRR, mHid o s A A AGFELT]. Rk, 1996, 41(13): 1201-1204.

FSSEWE, XAREs, DR, YRR, B8, HiEa sk DR X ST 0] kAR, 2019, 4(3):
254-260.

Tk, MdRdE, SR, BkE, 2%, EE . EAMAENRNIUR R KRN &NIA S B R E R T,
2005(6): 77-80.

HOIRED, THEE, Salde, ZRE SR RS N A RIAR R[] & RIA S R EE B TR, 2003(3): 59-63.

VFRRE, XL, AV, AR, R, MEEL. mHEa K S EXE RS H PR m[I]. AR Tk HEAR,
2018(2): 59-60.

DOI: 10.12677/japc.2024.132019 164 Ly PR R=Svi


https://doi.org/10.12677/japc.2024.132019
https://doi.org/10.7498/aps.73.20231087
https://doi.org/10.1007/s11340-006-7105-1
https://doi.org/10.1016/j.ceramint.2009.10.026
https://doi.org/10.7498/aps.66.038103
https://doi.org/10.1016/j.diamond.2021.108499
https://doi.org/10.1016/j.jpcs.2007.01.007

	高温高压下叶蜡石和白云石的结构研究
	摘  要
	关键词
	Study on the Structure of Pyrophyllite and Dolomite under High Temperature and Pressure
	Abstract
	Keywords
	1. 引言
	2. 实验
	3. 结果与分析
	4. 结论
	基金项目
	参考文献

