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CHARACTERIZATION OF ULTRAFINE DIAMOND
OBTAINED FROM EXPLOSIVE 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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A 1.6m® HEGRENASRIENBRES M E, 2 TNT/RDX(50/50) /B &%525. 1RIERT,
ERIEABFHFAREERIPESEEAEIMOEFREMRIERNK. KR @ik I
SIRIEERIN RN FREEK), HREAFBREIETHAR, TEURSEEENGHEE, &
W, BT EERBERIKE UFD $1K.

X 5455 (XRD) 4347 R B Rigaku Dmax—2400 B X B £R £ ¥ RAFSHMYL. A H9000 &4
PES B RIEEF BT, Bt Raman Y% H7 R | Renishaw-1000 345 £% Raman 3%,
ZRTRABTES FA, B Art BOGESRY 514.5nm ZRBK. {# F PE-1760FTIR £LMN& 561
YELLAMNRICIEIE LR, 2 (DTA) FIKRE (TG) A#1 R A LCT-1 Z#M K FH Dupont 1090B
B, THEEZR 15 C /min, fIXFED EHESHES.
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UFD W TEMEERFY, C87~90% . HO0.5~1% . N 1.6~2.5% . O 6~10%, 53CHk [3]
MR —8. SKRTERIGEMHK, UFD fF CHERKRMK, MN. O MESEESE. YoaT6
W UFD RE USRI ATEFFERNR (45868 ~285.43eV) 5 83%, LiABERTFEMK (5
A ~284.05eV) 5 5%, IBRE. BRE. ARG SHE 12%. 70, UFD Bk M R
B ABEKREH. O. NEETFHEM. B/ X FEREFNEARZSH N 1~50nm, H
g1 1~16nm FEER S 90%. MBHEBE N 3.4~3.507g/cm?®, WIS K% B 3.517g/cm3 /],
tb R HE AL 390~420cm?/g.

EAREESF BB ERERE, UFD KL hE G, HEEERESMEH RIS
¥, BRAEEMTE. MEME. BEMN UFD £ LEBP ARG NGERE, 7TLEARIR ML
BE. SCHR [4) B T A S UFD RUYEIN TARRIE Yo Rk it R IR B T A4k k. B 1%
B, UFD §R42H 5nm £, ERMIERERAL.

UFD R A BRAL SRR EE S, @ % U AR EMERGEE. FiagEwm#xmi, UFD
PEEERMRMERA RS A RE, ARAREEEAFFERREAN. EdEREFENS
AT TR 2 B0 AT DA ) 2 s B R AP H RS 80~90nm A9 B8 EERIT BB IR, (HEIRIRAY IR
BA% @ T EIFFH UFD, BEXt UFD (R H B TIR AR,

&l 2 =R PE B AT ST B L NG A=A EE (111) . (220) A1 (311),
B H X PO R BRI A RS &N A SR, TR e R B2 NG B % B 5577 &
AFAE B R 1 RIERG I Si AR AR T B A SR R, SR BT 25 A e e A
R :

Bl 3 AR R A TBER UFD B30t Raman X6i%. fE VR, ERPAETHETS
AL A &N A B Raman Y45i%. 7€ 1321cm™! # 1600cm ™! BHEA BN HILAY Raman I, 17K
BEEH—MHEREE, EIEXNRE Raman %, FETEE 500~700cm ™! 2 [6]4 —% KH Raman
PR, 1321cm™! MY Raman 12 sp® MK SN BFFER, 7 1600cm™!
ML ZE 2 A AL 55 H) Raman WENIRE sp? SR KA BRI, 500~700cm ™! 2 [6] FE KAy
Raman {Fi#H 7= 4 FHEM PR sp® SWHIERSHK. £NIEH Raman KRBT BT
25 10cm™1, H 5944 30cm 161,
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Fig.1 High resolution TEM image of UFD Fig.2 X-ray diffraction spectra of UFD ob-

tained under different preserving con-
ditions

(a) 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) /%
/% /nm
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 Fig.4 FTIR spectra of UFD obtained from

different preserving conditions different synthesis and purification con-
(a) inert gas(N2); (b) pyrolytic salt; (c) ditions

water; (d) diamond synthesized under (a) under the preservation of CO:
static pressure and purified by HCIOy; (b) under the

preservation of water and purified by
HCIOy4; (c) under the preservation of
water and purified by KMnQO4

Bl 5 &7 COz R/ TH HCIO, 12
4R FAY UFD S 5454~ TG #1 DTA
BiZ. FTLUE L, MEER TS, AREBHARE
RHE, XA R—EREEER 515 C, RitRE
6%, i 2 14 3= B WK B K AT UFD 6 1 e B
TEAMBREY. UEHEEEOSET S,
REREF GG, X FE—EFFEEF] 768 C. , ) 0

PRI JAFIRAF X UFD pyhie et 0 400 800
HEW. TEA ORI SRR T, G Temperature / °C
KEZMFTBEIR UFD i gt Xt Trish 5 UFD %< TG £ DTA #i%
BRI CO, Fl No, COo RIPFHRMT Fig.5 TG and DTA analysis of UFD in air (a)
UFD WEHEEIREL Ny X4 T8 15 C. TG; (b) DTA
KA KMnO, $#24i1 HClO4 241185 UFD
PEREREL. Ar EFEM T UFD fURREMTRI, 7€ 706.3 CHIKE K 7.55%, 1 1000 C
B E  22.4%, IXULEHTEB SR &M T UFD MR e s

3 4 w
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MG & ) UFD BiRJE TA0KRR G0, HOFERAE 4~8nm, BAAB KA ).
UFD f2%53 S i s e v 22, (HIERHE AR R SR P H A BT R @ .
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