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(E T B A Ak o SRR F HE R A DR LRS-
S50 HL A7 1 5 1 AL 4 I B A (A PACIET ) 7 #8135 18T 11
W R R R TR IR BB (TPD) il 48 (3.2 )
7R AC-C KT 7 4 A5 AR b, 3801 3% T 45 22 19 2% K
Vi S SR YRR R BON R B E 2.
S AC-C-65 K i 5 A KA BRI, LLUE 2 A 1) A AL 571
(KM 7) TPt e 22 , 3 %0 Dt [H AT R 2 8 M 3k Tl 45 4
T3 A 1 652 it 114 e L 1 e A P 5 S04 00 ol 0 T JBE
Ko R HEWT 735 TEM Bl iUk sz (18 31) .

R 1 PA(OH), /C HEALFAE i 14 ) 4 45 1 S fHE AL 36 1
Table 1 Preparation conditions and catalytic activities of Pd

(OH),/C catalysts

sample activated  temperature base TADBIW volume of H,
carbon /°C yield/% adsorbed /L
1 AC-A-30 5 Na, CO, inactive 1.3
2 AC-B-30 5 Na, CO, inactive 2.1
3 AC-C-30 5 NaOH 90 6.8
4 AC-C30 5 Na,CO, 93 6.3
5 AC-C-30 20 Na,CO, 91 7.3
6 AC-C-30 70 Na, CO, inactive 1.7
7 AC-C-65 5 Na, CO, inactive 4.3
8 AC-C-H,0, 5 Na,CO, 91 8.0
9 AC-C 5 Na, CO, inactive 1.3
10 AC-C-30" 5 Na,CO, 89 7.5
11 AC-C-30% 5 Na,CO; inactive 1.5

Note: 1) Palladium loading is 18% ; 2) Palladium loading is 4.5% , and the

Palladium loadings of other unlabeled catalyst samples are 9% .

O 3 E E 18% ,Pd(OH),/AC-C-30 1
PR BRI B B v (FF fm 10) , W38 in iy 42 49y 7o
X HHE AL T PR 1 STk O A R AT BB A B B N 5 2R
SR AE AL R R BB N AT A ) OB RRAR o A
BB AR D 4. 5% N I A i Al R0 G HE AL i
X A] R T I R D A HBIW U N
CMEAL S B AR o 5 A, HBIW 23 fige 77 A= 1 /0 i
B R P AE AL T 3 T 11 W R 2 S oA R R 0
BOHE LA 374 TADBIW,, X 5 3CRR[ 12,17 [HRRIE /Y
HBIW S AL 48 T 3R 7 KT 6% 2 — 2.
3.2 HKFEMREMER

K 30 % fifd 1R Ak B 1 = 7o 35 1 ¢ 119 203/
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XA /I T AR AL R R o L A R 1 e A O A R 4
33 AT A B JEL A R Ay A A A 30 3 A
Z— o PR FLAR R ST /N B 3 X R AR % %8 K 19 i
W45 (I HBIW) B B AR B . SCHk[ 9 ) 438 15
ALF A B BALA B R T 0.75 ecm’ - g7, HLi%
FLAR AL 5 R AL B4 L RN T 15%
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Fig.1 Sorption-desorption isotherms of N, at 77 K for AC-A-30,
AC-B-30 and AC-C-30( standard state)

]2 OIEMEAAY LR ARG 1 S5
Table 2  Specific surface areas and textural properties of acti-

vated carbons

Smple ff:z g™ ;/:r:g g™ Ve Vi /Dr:::agc
AC-A-30 1190 0.598 0.28 2.01
AC-B-30 541 0.464 0.15 3.43
AC-C-30 702 0.834 0.02 4.75

Note: Speyis specific surface area; Vi, is total pore volume; V ../Vi, is

the ratio of micropore volume to total pore volume; D, 0. is average

pore width.

AC-C-30 1y W Fh 45 T 25 b AT WL 48 31 B S 1) ¥ J5
PR H3 RO I s Rl I 5 A B S b A AR K
TEARF RS AR Sy iy e e iR AL . AC-C-30 By fffL A
UL S ALAR TR 0.02% , F2 W B A A L 4544 /14
o LR 4.75 nm Oy S RRE MR R OR . R
ACROS Organics 723 ) {1 3 FURLAR 3 14 s (AC-C)
A HL At A R TG O LA MR AR R R A . &
4 A8 A 00 35 P 5000 A TIE S8 13X — s, 8 I AR T
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Fig.2 Temperature programmed desorption( TPD) profiles of
CO,(m/z=44) and CO (m/z=28)
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Fig.3 TEM images of the palladium hydroxide catalysts over

activated carbons

f. Pd(OH),
/AC-C-65

At

www. energetic-materials. org. cn



IR HEAN RIS AL G e AR PA(OH) , /C AR Y i 5

445

Pd (OH),/AC-A-30, Pd ( OH),/AC-B-30 Fi
Pd(OH),/AC-C-30 =Fi L5 XRD [&l1&% [ 4 B
TN PLT 25/ SEAT S I RN AL T 20° .27 ° 1Y 2 B AT
W Y Jes Sy Ay 58 ) ot TOO 0 S0 06 AT S R DS A 2 5, S
SAEE R A A 2 . T AR PA(OH), /
AC-A-30, 34 7] WL 58 B i T 34° F1 43°[ff ik 58 19 PO
AT G , T 7 T 40° 47° 68° 1 82° i) 42 G177 5 e 43 31
Xof B 1T O 7 5 A5 R Y PA(111) (Pd(200) \Pd(220)
M Pd(311) '™ . % F Pd(OH),/AC-B-30 i
Pd(OH),/AC-C-30 [F]#£ AT WL 2 92 (1) PAO 177 5 W 1
5519 Pd® R 406 . Pd® A9 A R ke b P S
PEx R WAHEAEH, BAER R E R, 5 kAR
PAd(OH), WTA A2 | P Bl 3 A T35 2 I 38 D ) 3 7
PA(OH), /C AL B9 AL T P AR o X b =
MR XRD $ds, ] LA ) PA(OH), /AC-C-30 |
(10 4 00 ol T S5 08 B 55, A 5% PAO A Pd®, 36 W A 4 i
TE AR A T 10 40 B fee i o X TEM R AE 45 1 A
A 3 PN 2 — B0

25
% graphite
» PO
_ 2.0 o P
s ) . PAIAC-C-30
Z 15 pseorbermaty
5
2 104 Pd/AC-B-30
s o
[ ]
05 1 PAIAC-A-30
o

0.0

2 40 60 80
20/(°)
4 ZFEME R IR PA(OH), BALFIR A X ST 5T 2k

Fig.4 XRD patterns of the palladium hydroxide catalysts over

three kinds of activated carbons
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Preparation of Pd( OH), /C Catalyst for Hydrogenolytic Debenzylation of Hexabenzylhexaazaisowurtzitane

QIU Wen-ge', LIU Hu-bing' , DONG Kai’, SUN Cheng-hui’, PANG Si-ping’, BAl Guang-mei' , ZI Xue-hong',

ZHANG Gui-zhen' , HE Hong'

(1. College of Enviromental and Energy Engineering, Beijing University of Technology, Beijing 100124, China; 2. School of Materials Science & Technology ,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: Pd(OH),/C catalyst is a key material for the preparation of hexanitrohexaazaisowurtzitane ( HNIW ,CL-20). Several
Pd(OH),/C catalysts for the hydrogenolytic debenzylation of hexabenzylhexaazaisowurtzitane ( HBIW) were prepared through
soaking-deposition method with three types of commercial activated carbons as carriers. Effects of the surface properties and pore
size distributions of activated carbons, the preparation temperature of catalyst, the kinds of base and the loading amount of palla-
dium on the catalytic activity of Pd(OH),/C catalyst were investigated. The catalytic activity and the characteristics of N, adsorp-
tion, temperature programmed desorption (TPD), powder X-ray diffraction (XRD) and transmission electron microscope ( TEM)
show that the catalytic activity of Pd(OH),/C catalyst is strongly influenced by the surface property and pore size distribution of
activated carbon, reaction temperature and the loading amount of palladium, whereas the specific surface area of activated carbon
and the kinds of base used in preparation process of catalyst are not key factors affecting the properties of Pd(OH),/C catalyst.
Using disodium carbonate as base source and 30% nitric acid pretreated granular activated carbon ( produced by ACROS Organics
Company) as carrier, the 9% Pd(OH),/C catalyst prepared under the reaction temperature of 5 °C, has the best catalytic activity.
When the amount of palladium used in catalyst is 0.3 % (wt/wt) of HBIW substrate, the product yield of hydrogenolytic debenzy-
lation-acetylation reaction of HBIW reaches 93 %

Key words: organic chemistry; palladium hydroxide; activated carbon; hydrogenolytic debenzylation; hexabenzylhexaazai-
sowurtzitane (HBIW) ; heterogeneous catalysis
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