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Abstract: Carbon nanofiber (CNF) is a novel carbon based catalyst support. A TS-1/CNF composite
catalyst was synthesized in liquid phase by using a method of mechanical blending. The filtration
performance of the blended TS-1/CNF composite in aqueous system and its catalytic performance on
ammoximation of cyclohexanone were studied. As compared with pristine TS-1 catalyst, the TS-1/CNF
composite was comprised of relatively larger particles, which could be easily filtrated from the aqueous
system. Meanwhile, there were a great number of macro pores in agglomerates of TS-1/CNF composite
formed via CNF interweaving, in favor of liquid penetration through the filter layer of TS-1/CNF. The
SEM images revealed that TS-1 particles were uniformly adsorbed on CNF surface. The unique long
filament and large external surface of CNF might offer abundant adhesion sites to TS-1 particles. Strong

inter-molecular, electrostatic and hydrophobic forces might exist between TS-1 particles and CNF, preventing
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the supported TS-1 from detaching off the CNF during stirring and filtering. The results of ammoximation

of cyclohexanone over the blended TS-1/CNF composite catalyst showed that the conversion of

cyclohexanone and the yield of oxime could reach 100% and 98.4%, respectively, as high as those

obtained over pristine TS-1 catalyst.

Key words: titanium silicalite-1; carbon nanofiber; blending; filtration; cyclohexanone ammoximation

7l

pei(1%

MFT 254 Bk fE 4> 0 (titanium silicalite-1,
TS-1) HAT 5 03 6 1 4 Ak S A vg R . 52
TSGR EEE R Z — RPORR A, KRR
(9 TS-1 dy T A0URL L T8 A 4 3R o T e 38504 Ak 0
RARBEAR, /NEAZ (100~300 nm) f TS-1 @
WA W I,

R 28 BLOK B AR B TS A kL A/
(100~300 nm) . I&F FHEA L, (27 55 B
MA@ R — e mE, —Jrmm, R TS-1
FLRTERE R, RMETEME S . HATE M5 2 8O0k
[ %z A A 3 T 38 2 B A /N ROSE R s 55 —
T KRN K ) TS-1 Uk B 82 1 WA 4 1k )2
AL DB U =4 5 b A L 0 N P N1 X (2
BUA T . BHAS T TS-1 78 Tl J b 2% B BT 32 hi
Mo B TS1 8k 54 1 200k i 2 4 8 1k
Ay BERE TS-1 MR 3RA5 547 19 20 BOIR S . LUA)
FHNRGHRR M R %, T R&R KRS, K
R ATV AH 2 2 M

Schodel 451" 5% F 22 17 Bk i il 2K fk b 1 119
B B, IF R a | A Ak W AL O, SIO;,
TiO, . ZrO, 5% ALO, « SiO, 2 A KA 1k &
e, AR BRRE AL . o TS R
<5 pems T 67 28 7R A T A4 R B Y R — fREFE 8~ 30
pm (R G A8 Ak 1 R TE B RE 43 O T A A B
BRSPS R E R G, NI J5 2210 Sk i
RS KR T O A 4E . b, B ILN T
O 22 5 1k N 5 AR . 7R RS K-S K I
B B B IR R AV T FSUBR AR 4 0 B 7%

B A R R L AR, kA M RS E . Schoder
SRR DAY P e Sl A, A B 3 T K R 4y
T . ARG PR RS EEAR, MG PR, R 3 B AH
Sy B RIME . B A HRIETY A SR A AR R R A5
BERREHEALR . T IR PRI 2 N 1k 9 R R AR
FIRFIACN . BT A SR R T /DN, RIS

W EEE, A TS 1 e 50 B A BB S,

QKR 4 (CNF) & — 2 — 427 400k 1
BB A R A R R b e A, AR L
MR, PS5 A BREEN TRk, KR
H B e MR R AR PR RE . RIS
B AE R AR RE . Pz 25 m . 51445
(AT 1 e A A B o A DK 2 A 28 4 5 A TOUL 45 )
AT FLRAON SR . P FLRRIE . AR E M. PLAK
i I [l R ST A R

AL CNF g #giik, R TS1 Bk
CNF #fT HIER A M, Hl& TE A TS1 itk
. R E P TS-1 Tk B = 0% 38R 43 5 1) A,
WA FRAE TS-1, CNF flE A % TS-1/CNF {1k 5
IS S 250, K. s e Tt stk RE, 5
B TIRA B fEALF h TS-1 Ff1 CNF Z 8] iy &5 &
AT T3 A LAER O A A R R R R . B
T CNF XJ & & AR TS-1 i Ak 35 1 1Y 52
AR SCHIBE ST &4 e CNF fb2F TR I A 15 223K
H AT 3 R A T 18 B 5 G

1 ZBHo

1.1 R&E TS-1/CNF E4FI 95 &

TS-1 k3R A o e A e e A FRA

CNF R A ST il 4 . A9k Fe ¥
HKMHEAT] . CO R, A 7K Pl B i A 3 5K
KB, F 600 C &M AR 12 hy 53] CNF,
FHON, AR I W B 35 0 A3 CNF A9 b 35 i B R 204
mfeg ', fLANO0.35 em’ « g !,

R4 TS1/CNF {651 19 il £ . FRE— &
W SE ) ok TS-1 F0 H il 9 CNF F 5B B
BT 50 ml ZE4K: =W T . BB HE b B 24
hy HAREIE G PR ug . 1EPF 120 CHET 12 h,
B ki A 7 TS-1/CNF i, & H.

1.2 EiREEETIK

TR . OitugReEME 1 R, Mk

B ASLEN 1.2 pm IR A LR Q7RG



. 2002 - e T

F [

%559 &

mechanical mixture

feed pump

filter = filter cake

filtrate
Bl 1 it ugde B B E

Fig. 1 Schematic diagram of filtration equipment
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Table 1 Filtrate turbidity of different samples

Sample Turbidity of filtrate /NTU
TS1/CNF(1g+1g) 0.2
TS-1(1g) 191. 3
TS-1(2g) 79.7
CNF(1g) 0.6
CNF(2g) 0.6
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Table 2 Filtrate turbidity of different samples

Sample Turbidity of filtrate /NTU

TS1 191. 3
CNF 0.6

CNF + TS-1 159. 2
TS-1/CNF 0.1
AC 0.2
graphite 0.2
TS-1/AC 248

TS-1/graphite 123.7
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Table 3 Filtrate turbidity of different samples

Sample Turbidity of filtrate /NTU
TS1 79.7
TS-1/CNF(8/1) 45. 3
TS-1/CNF(4/1D) 0.5
TS-1/CNF(2/1) 0.7
TS-1/CNF(1/1) 0.2
TS-1/CNF(1/2) 0.1
TS-1/CNF(1/4) 0.6
CNF 0.6
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Table 4 Effect of CNF content in TS-1/CNF on ammoxidation

. Cyclohexanone Cyclohexanone
. Cyclohexanone X X
Catalyst S oxime oxime

conversion/ %

yield/ % selectivity/ %
TS-1 99. 8 96. 0 96. 2
TS-1/CNF4/1 100. 0 98.4 98.4
TS-1/CNF(2/1 99.7 93.6 93.8
TS-1/CNF(1/D) 99.9 92.5 92.6
TS-1/CNF(1/2) 100. 0 83.7 83.7
TS-1/CNF(1/4) 90. 3 52.2 57.8
CNF 47.3 0 0

3 % %
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