W25 WS wom
2010 4 10

w MK
NEW CARBON MATERIALS

Vol.25 No.5
Oct. 2010

XEHS: 1007-8827(2010>05-0389-06

HCIO, -CrO, -A = R B &0y $ & & H %5

RE,

x| m A

. 2 2
EHRS, M B

(1. =R KE LT, =M B 650223;
2. FMEET R LT 240, I8 BiA 210094)

W E:

SN T S 17 3k B of A7 A J22 Rl AE 5 W I K 2 BR A 5

AR R85 41 8 . CrO; \HCIO, S J5UR}, SRk~ AL I 4 41 82 2 AL S W) CGIC) s W5 17 B ) i 4
UKW A AR IR (L) =1:0.3:

5, ROBIRE 30 C 5 SR ] 60 min (1 25, AT 7302 1k 25 B 555 mLeg ' () £ B8 2 4k 54 R ] FTIR.XRD.

TG A4 AX A1 B2 LA W 4L 5 H HE 7T SR AE RS HTAH S0 #1882 1) 14 A9 €10, ™ Cr, 0,7«
PERE R RS 2 T B I 8 2 R B AS S IR

R A 25 S8 B - i) GIC HAT ICAER

K ARZRMLEY: IBIKAE R kG & kAL
hESES: TB34 XHEFRIRE: A
1 A5

17 88 2 A A5 2 — RO R A ST 43 TR
ERIE AR i TR TR 546 AW R T A
G AR, T4 B RAR AT BRI AL B TR I S P2 T —
ZFHT B, DR T )32 s 0 P T HLRG
T AT B L R P AT R

Tk A B A B AL A B R LR AL 7 0
R A PR ORI AL S5 400, 5 1 /N B R L T
S JTAR R SR K U TR R T A
SR Sz R T B LA W A
T A i R 10T 5 A S i T () R H T RE L LA
T A AR 4 B e BE T MR s T A5 5 v H,
SO, HNO, 235 S Ak K 9K £ B8, 15 5 (1) 75 2 2 6] 4k
EYIRERERS IR AR BN

AT, {8 CrO, £ R 8L i 255, — sl o e
27 A BRI S ™ T AL A i
4 GIC BFFE AT 18 -

%%k il HCIO,/CrO, %A 1k 4 2 1 5, 1 il 4k
M T BA RS KA R R AL
9y s S Ao X S5 40 P e S R IR S L B B
52 T B 4 T2 4514 I % B) FTIR.XRD. TG
ST S R HEAT SR A0E » B3 T e B i R 2 I
JEHLFE.

I #s B H#9:2009-04-16;  {&[E H#A:2010-08-08
BIEE 227842, #(4#%. E-mail: lichengj@ mail. njust. edu. cn

GIC fEfE

2 %
2.1 R

TR R AT B2 R 500 wm ~ 560 wm, 7 5
[ CRE YA

R J2 19 A 82 2 [ Ak & 4 BB 500 pum ~
560 wm, 75 & 5 BT B

=AM (HCIO,, : AR, [ 4 AL T A IRA .,
A4 70.0% ~72.0% , % FF:1.67 gemL ™',

=AML (CrO,) : AR, [ 2448 Ak 27 1) A7 FR

NCIR
2.2 HAEHE
2.2.1 1 BZEELEYHI&

PRI € 21 CrO,, ZEA W F1 T H A%
A HCIO, bt i, i CrO, 78 73 5 i Fm A K 4K
figh bR A 85, PRI IR RN — R (AR R] S 7= 7K ok
FEYFWICE H pH A g, g K JS £E 60 T
T 1Th 1384 B2 R ED -

2.2.2 kA&

RS 1) 15 A% KPR RE RS B 73 TP fig
LRZEW A0 #E TR R (s E0: A
BEMAAY, 5% ~60% ; FHeH], 25% ~45% .
Horbr B R R 21 A (T it 43 50 - KCIO, 5 NH, CIO, ,
8% ~18% s 5EHy,10% ~20% 5 AWK K 245,2% ~8% ;
ALO;, 1% ~2% .

TEERA: AAEC971 =), B, W+ )5, N 5e I BRE T3 B 5T, E-mail: zhmingshan@ 163. com



- 390 - R

525 %

P B — 5 T HoW SR 2 AL B I B RE R 4
TR G TR TS FE MOT R R R BT U ik
.
2.3 e

A1 55 2 [k A W R K 258 R EA T R A 700 2
BRI ( A I0 2 25 21, #07 F mLeg ™' R,
SR FH 24 E NICOLET 7\ &) NEXUS870 #1 21 4 ¢ 1%
I E+ ARL 237 X’ TRA B X BHR AT SHY A F bt
BERAR IF X H AR AT R AE . AL 8 mm I & T
TS R A A 8 1 B0 2 Ul AR

3 iR 517He

3.1 HIETEEMEHERE
3.1.1 =&

TEHA T 25 258 R g iR B8 30 °C, Ji 1 Bt [
60 min, =58 15 mL, KAR8E 4R A 58 5 g AR
0L B8 CrO, &L, SEgR g Rk 1. fhkrp
LTI, B CrOo, H & B, A S22 &Y
IR IK 25 AR TS O, 24 CrO, i 1.5 g I ik
ABUL RN R K 555 mL g™, ¥ CrO, iy 1 4k 823 K
Y Sy AV N 5

CrO, 7EAb 2% S A4 2 Sy H G 2 404k 751 ] B
WIEARER, VB R A AL B R e RFTI A B2
(300 5 » (E A5 A7 B8 300 2 AR A0 )2 T BB I A B HE %
B )Z 1T (B FE » A4 )22 B L A 7% AL RE » DA (47 2 711
IR A A 282 ] . Y4 CrO, il A8/ i S8 Ak
155, A1 B2 A 4T T A9 12 B R L, HCIO, J¢ Cr, O,%"
HEA A SR A A T D S B 2 A A i 3R
HA SRR AL A Y KA TR N B CrO;
(IBE I, A1 822 BRI T 7055 AR A A B2
RO R 7N K P A ) o AR PN N 1
CrO, AL 2, W 25 38 Jli A 56 2ok B2 4 Ak, J2 [ 45 T
T, E A A Z R A TR o IR Ak 25
Ko BRI, CrO, R EH M 1.5 g0

i

®1 ZSURAEMERKEROZME
Table 1 The effect of amount CrO, on expansion

volume of GIC

CO; m/ g

Expansion volume

0.2 0.50.81.01.21.51.82.02.5

425 450 435 460 480 555 450 475 420
v/mL+g”!
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Table 2 The effect of amount HCIO, on expansion
volume of GIC

HCIO, o/ mL 6 8 10 12 15 18 20
Expansion volume u»/ mLeg~! 470 475 480 510 555 470 460
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Table 3 The effect of reaction time on expansion
volume of GIC

Reaction time  ¢/min 30 45 60 75 90 105 120
Expansion volume v/mLeg~' 460 490 555 480 475 450 440
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Table 4 The effect of reaction temperature on expansion
volume of GIC

Reaction temperature ¢/ C 20 30 40 50 60 70 80
Expansion volume v/mLeg~" 505 555 510 480 450 440 410
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Fig.2  XRD patterns of natural graphite and GIC. (a) Natural graphite, (b) GIC
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Table 5 Combustion performance of disturbing agent with different percentage GIC

GIC Energetic agent Ignition Combustion time Residual GIC
Sample w/ % w/ % performance t/s m/g
55 45 easy 13.3 0
HNO,-GIC 60 40 able 14.0 1.6
65 35 difficult 15.0 2.7
70 30 disable
55 45 easy 12.4 0
60 40 easy 13.10
HCI0, -CrO;-GIC 65 35 easy 13.8 0
70 30 easy 15.3 0
75 25 able 16.9 0
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Properties and preparation of an HCIO, -CrO, -Graphite

intercalation compound

ZHOU Ming-shan', LIU Li-mei', LI Cheng-jun’, TAO Yong’

(1. School of Chemical Engineering, Yunnan Radio and TV University, Kunming 650023, Chinas
2. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)
Abstract: A graphite intercalation compound ( GIC) was prepared by the chemical oxidation method using
natural graphite flakes, CrO, and HCIO, as raw materials. The composition and structure of the GIC were charac-
terized and analyzed by FTIR, XRD, TG and the effects of amount of the reactants, reaction temperature and
time on the expansion volume of the GIC were investigated. Results showed that the intercalates were ClO,
Cr,0> and the biggest expansion volume of 555 mL+g ' was achieved with a weight ratio of natural graphite
flakes: CrO,: HCIO, being 1:0.3:5, a reaction temperature of 30 C and reaction time of 60 min. The GIC had an
excellent vacuum stability and 8 mm wave attenuation ability.

Keywords: Graphite intercalation compound; Expansion volume; Expanded graphite; Chemical oxidation
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Aims and Scope of New Carbon Materials

New Carbon Materials publishes research devoted to the physics, chemistry and technology of those organic
substances that are precursors for producing aromatically or tetrahedrally bonded carbonaceous solids, and of the
materials that may be produced from those organic precursors. These materials range from diamond and graphite
through chars, semicokes, mesophase substances, carbons, carbon fibers, carbynes, fullerenes and carbon nano-
tubes, etc. Papers on the secondary production of new carbon and composites materials ( for instance, carbon —
carbon composites) from the above mentioned various carbons are also within the scope of the journal. Papers on

organic substances will be considered if research has some relation to the resulting carbon materials.





