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CHARACTERIZATICN OF ULTRAFINE DIAMOND
OBTAINET FROM KXFPLOSIVE DETONATION

CHEN Pengwan®* YUN Shourong HUANG Fenglei CHEN Quan MA Feng
(Beijing Institute of Technology, Beijing 100081)

ABSTRACT Ultrafine Diamonds (UFD) are produced under high pressure and high temperature
generated by explosive detonation. XRD, TEM, Raman Spectroscopy, FTIR, TG, DTA and other means
are used to characterize ultrafine diamonds. The effects of synthesis conditions on the structure and
properties of ultrafine diamonds are analyzed. Ultrafine diamonds possess a combination properties of
diamond and ultrafine particles and have a promising application future.
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M 1.6m® RERERASENRESREEE, E2 TNT/RDX(50/50) B4 %624, 1RVERT,
ERESBRPRBHEREP S AREEARIIMERREMRRERRK. ke mibd ik
SIRERBINER FRESK), HREAFBRERETH AR, TEMREESNAHER, #
%, T EETERRKE UFD BxK.

X 51447751 (XRD) 43#7 % F Rigaku Dmax-2400 & X §H4R8 4 Sy RAFSHL. I H9000 B4
PSR EEE S BT, 8Ot Raman Y5154 H7 K i Renishaw—1000 3:5 42 Raman ##4¥,
EETRAFTHS X, B Art BOEE8) 514.5nm R¥ %K. {# F PE-1760F TIR £ 435 561X
VELLAMRYGHESLEE. ZEH (DTA) FMIRKE (TG) MR A LCT-1 ZH K ¥EH Dupont 1090B
AL, FHEEZ 15 C /min, MRSFLEESSHES.

2 % R 5 %

UFD W TE M ERFY, C87T~90% . HE5~1% . N 1.6~2.5% . O 6~10%, 53CHk [3]
HIER—3. SKR-TERIAaMHL, UID R CHESEHE, mN. O WEEEE. tHuThE
W E UFD RE SR A RFEERN R (AR ~285.43eV) 5 83%, LA SBERXFEERK (45
BHE ~284.05eV) &5 59 DIERE. BRE. MARE ST S 12%. v, UFD Bk 89 A
BEABEKREH. O. NEFETFEM. B/ X SERBHNEMRES AN 1~50nm, K
f 1~16nm FEEA L 90%. MEHEEE N 3.4~3.507g/cm®, LIRS KRR 3.517g/cm® /),
tb R H AL 390~420cm?/g.

BEoBRES RN REE, UFD KEZMH 5, HREEERESMEHERIL S LR
¥, BRHEMGE. MEME. BEH UFD il LERPARZRGFRE, 7RI EN6E
BE. SCHR [4] BT A& UFD M YEHUIN TAERIE o2 S ik ad B BE A4k k. B 1%
B, UFD §9R42% 5nm £, S8R

UFD R & BREb AR EE S, @ U ARG B REE. SiagEWm %, UFD
PEEEMAKMESARSTWEARE, AHAREEIEAFLRREAN. BdERESENS
AT TR A B0 7T DA ) 2 1 B R AP HI RS 80~90nm Y B EERITFHI B IRIK, (HRIRIKRA K E
BAK @ T HFFH UFD, BExt UFD R B H TR AR,

& 2 P=ANREFEEAATHIES BN LA SN G = A EE (111) . (220) F1 (311), ¥
B H X PO BRI E RS & RA SR, TR E ERE B2 M &R G EE BT 5575 &M
A Bl 1 RGN Si bR AR B R B R . ST 2 B S i w s
R :

&l 3 BARERI R4 TEE 8 UFD B30t Raman 3%, fE v HE, ERPAETHETS
&N A K Raman ¥5i%. 7E 1321cm™! A1 1600cm ! BHEE P A FELAY Raman 1§, B {17E1K
R —MEREE, ERIEMHKRE Raman %, RIBT7E 500~700cm ™! 2 64 —%F KH Raman
B, 1321em™' MHEFCAY Raman 12 sp® MK ENIAAFFER, 7 1600cm!
ML W2 RN A 55 H Raman WM& sp? SR G RBAYFRM.  500~700cm ™! Z [8] 55 KH)
Raman {3 =4 THM A sp? WA IERSHKE. £NIGH Raman BERMRIKE T BT
25 10cm ™1, H 5944 30cm 6],
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Fig.1 High resolution TEM image of UFD Fig.2 X-ray diffraction spectra of UFD ob-
tained ander differont preserving con-

ditions

=) inert gas; (b)pyrolytic salt; (c)water

® 1 UFD (s
Table 1 Microstructure of UFD

Preserving Average deviation Average grain size Microstress
condition of cell parameters {Wilsan method) /%
/% Jnm
Inert gas (N3) 0.25 4.2 0.6381
Pyrolytic aalt 0.09 3.7 0.410
Water 0.24 6.6 1.004

XRD fil Raman Yeilf4r Hr# &8, 3f UFD i {TiRa 4 FIG (A 4 0 & L ERBRRE. UFD
A RGE RS XRD R AL 1A B Raman #5816 oM 880 S8 M. UFD a9 48 %/ R+
RA BRI RATUGER . L B TR R (P9ULA us), SHIA SRR & 40k &
M B AR F. & 1 afAf, SKRSFERIAHIE, UFD RaREREHRNE X5
MR (78] HGEA SRR R BUR KA AR R RIMRNARARAHNY L, XTESE%E
R T W R A X EEREPRED, QEKBRG UFD S{ew &, (H[E0 N Hib,
oK.

4 B A & MR R T FIRY UFD 8940 SMREOE %, M 1634cm~" | 1384em " I
1109cm ™~ BT 6 0% 55 [0 £1 P B 208 Snm S WA HL0 SRR -3 0. 3430cm ! BT B Ay TR
WOHF SRR B K S F OO IR S, 1730cm ! BT X84 -COOH (1 (R IR UcHE,  1634cm !
BT ) YR WSO U R TR B K o TR0 SR B R EN TR L. 7 2920cm ! B A —$E3R0Y C H TR
AR, B[, UFD gy & ad B 7 Ay 2. &R R ERE UFD & FFvR 64 % il
HRER M F 2SI A 8m. @t UFD 7 & @ ekrt, o LA BOT % UFD g4
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Fig.3 Raman spectra of UFD obtained under
different preserving conditions
(a) inert gas(N2); (b) pyrolytic salt; (c)
water; (d) diamond synthesized under

static pressure

& 5 &7 CO RIF&MFTH HCIO, 12
A FA UFD S5 5M T TG #1 DTA
Bz, TR G, MRS T, AR1EMEE
RE, XTEBR—HRFEE 515 C, RitRE
6%, fit 20 £ B W MK FT UFD 3 m ik ftay 1=
TEAMMEY. LIGHERENREH,
M REFFG, XA B RFEER 768 T

PRI SR EE R X UFD e E
AR, ERCIANSHRPAER, 8F
KFMAFTRFIR UFD 2@ R X FHFh
SR COz fil Np, CO, RIPFVAEMHFT
UFD Wi EA LR N, R T 5 15 C.
K KMnO, 4, HClO, #4E183|f) UFD

4000 3000 2000 1000
Wavenumber / cm™'
B 4 UFD MZ5MRIOEHE
Fig.4 FTIR spectra of UFD obtained from
different synthesis and purificatici con-

diticns

‘a) under the preservation of CO:
and purified by HC1O4; (b) under the
preservation of water and purified by
HCIOy4; (c) under the preservation of
water and purified by KMnO4
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5 UFD EZSH1 TG f1 DTA %k
Fig.5 TG and DTA analysis of UFD in air (a)
TG; (b) DTA

AREYEEYr. Ar UM T UFD BURKRE TR, 7E 706.3 C R HE ) 7.55%, 7E 1000 C
iR E A 22.4%, XUt FHTEPEMESURARAF T UFD Ry HERL T

3 4

{7

FEZgMRSR & il UFD ke T AR Rk, HoFERARh 4~8nm, HAH KM LR A1
UFD {2y iR vEsi2, HIEEE AR R SR P AR BT R e .
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