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Table 1 Main composition of kaolinite ( %) Table 2 Mineralogy properties of kaolinite
AL O; Si0O;, Fe, O, FeO Colour o/(g/cm®) Knnan/ (20 Omax / (MPa)
37~41 41~51 0.66~0.75 1.2~3.0 Yellow white 2.6~2.8 1.2~1.4 99~110
*3 BAWNEERS x4 BZEHTHEER
Table 3 Main composition of dolomite ( %) Table 4 Mineralogy properties of dolomite
Si0, MgO CaO MgCO, Colour  p/(g/cm®) 7 /(10 °K™) A/[W/(m+ K)]
3.5~4.5 20~25 25~30 10~15 Gray white 2.6~2.7 0.30~0.47 2.2~3.0 6.5~8.7

4 BRA-BzAREEZEHNRHAH

4.1 FEEZEHNMREBIEIT

RYGATIA B 25 R b A-H e A AR ER N TCRHE G4W. K 2 iR, BHIZEE
HEEL, RSE R 58 mm X 58 mm X 60 mm ;1% 5 JZ2 O (B PR AR N Aof L 25 78 2 35823 DO B AR S U0 522 25 0 37 5 A
ZER) AL R)JZ AR A 3 mm, 5 30 mm; BEZE A EAE N 42 mm,
4.2 FREZFINREHME

A3 5 U R 2 A R R AT TR R B0 BRA L BE S SRR AR T AR, B S R A A A
i HEAT HRAL B, AL B TSR AT 3 BRI A LR Ry 320 °C . 3 a4 R BE TC LE SRR | AR AR ]
JE il 25 FE R 3R T2 PR = W - o A B AL R B BT bR RE L IR SRk 5 PR . IR 58
HEAL A BN 3 R

77 Sealing material

Pressure transmitting
material

Reaction cavity

& 2 (BN TR EE K3 &R E A Bl
Fig. 2 Structure of pressure transmitting Fig. 3 Test specimen of pressure

and sealing medium transmitting and sealing medium



51 Bl A D42 mm R IE - H = 0 B R E A BRI & Ry R 37

x5 EEZTHNRORIERME

Table 5 Production conditions of the pressure transmitting and sealing medium

Grain size composition Binder Aging time Pressing density
Mineral ‘
Size range/(mm) Content/( %) Material ~ Additive amounts/( %) /(h) /(g/cm?®)
(0.85,1.40) 30
Kaolinite [0.42,0.85] 50 Na, SiO; 6 =24 2.55~2.60
(0.0.42) 20
[0.15,0.18] 80 )
Dolomite Na, SiO; 8 =24 2.55~2.60
(0,0.15) 20
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Table 6 Tests results of diamond synthesis

Pressure transmitting and sealing medium 7. /(g) =100 8/ (%) =030 mm/ (%) Amiama/(g)  Process stability

Kaolinite-dolomite 19 32 82 <0.50 Good
Pyrophyllite-dolomite 19 30 85 <<0. 25 Good
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Enlarged Scale Tests on Diamond Synthesis by Pressure
Transmitting and Sealing Medium with Inside Diameter
of 42 mm and Composed of Kaolinite and Dolomite

YANG Bing-Fei'?,LIU Jie’

(1. University of Science and Technology Beijing ,Beijing 100083,China;
2. Shijiazhuang University of Economics,Shijiazhuang 050031,China;
3. Henan Sino-Crystal Superhard Material Joint-Stock Co. ,Ltd. ,Zhengzhou 450051 ,China)

Abstract: Kaolinite can take the place of pyrophyllite in the use of pressure transmitting and sealing
medium due to its good sealing performance, pressure transmitting property and machining capability.
The selected kaolinite sample in this paper is not pure mineral, but it is more suitable for the pressure
transmitting and sealing. A new pressure transmitting and sealing medium composed of kaolinite and
dolomite is obtained through batching,mixing, shaping,and roasting. With this pressure transmitting
and sealing medium,a large number of diamond synthesis tests are conducted. The test results show
that the per unit yield of diamond is 19 g,the proportions of crystals whose compression strength and
grain size are more than 160 N and 0. 30 mm are 32% and 82% ,respectively,and the cemented carbide
anvil consumption is less than 0.5 g per 1 g of the produced diamond. In addition,the synthesis process
observed is stable. Compared with pyrophyllite, the selected kaolinite-dolomite can also achieve consid-
erable effect.

Key words: kaolinite;dolomite; pressure transmitting medium;sealing medium;diamond synthesis
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