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Abstract—Oxidation reactions of methylcyclopentane(MCP) and cyclopentadiene(CPD) on the V-Mo-P
mixed oxide catalyst were investigated with the composition of Mo and P. The conversion of MCP and
CPD and the selectivity of MA were also examined at various reaction temperatures. Studies of activation
points on the catalyst surfaces were performed through the temperature programmed desorption. In the
oxidation of CPD, the highest value of MA selectivity was observed by using the V-Mo-P mixed catalyst(V :
Mo :P=1:1.34:0.11). The conversion of MCP and CPD resulted in decreasing with increasing composition
ratio of molybdenum and phosphorous in the V-Mo-P mixed oxide catalyst. The selectivity of MA in the
oxidation of CPD resulted in increasing with increasing composition ratio of molybdenum and phosphorous
in the catalyst. However, the selectivity of MA in the oxidation of MCP was decreased with increasing molyb-
denum and phosphorous composition ratio. In the temperature programmed reaction(TPR) spectrum, four
desorption peaks were observed and the number of the observed peaks were same as the number of reaction
products. It was founded the main product of those oxidation reactions, MA and PA, were produced at different
activation point of the catalyst.
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Fig. 1. Schematic diagram of TPD apparatus.
1. Carrier gas supply, 2. Pressure regurator, 3. 2A3H-8(%) = the mole of reacted reactant
Pressure gauge, 4. Flow meter, 5. Sample injection the mole of reactant

port, 6. Thermostated oven, 7. 1/4” Stainless steel
tube, 8. FID, 9. Recorder.
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Fig. 2. Schematic diagram of fixed bed reactor.

Table 1. Experimental data for the preparation of oxides catalysts

Catalyst Active components the ratio of Surface area the average vanadium state
V,0s AP AM APM active components (m%/g) fresh after 1 hr reduction
Al o o ’ V:P=1:08 220 498 455
A-2 o 0 V:P=1:1 209 499 4.56
A-3 o ] V:P=1:12 23.6 498 464
B-1 le] o} o V:Mo:P=1:02:002 254 498 4.61
B-2 o] Q o} V:Mo:P=1:03:0.03 25.7 4.98 461
B-3 e} ¢} e} V:Mo:P=1:05:005 23.2 498 4.79
B4 e} o) e} V:Mo:P=1:03:03 24.7 498 4.60
C e} o} V:Mo:P=1:134:0.11 26.5 498 4.78

AP: ammoniumphosphate, AM: ammoniummolybdate, APM: ammoniumphosphomolybdate
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Operating condition
Column: 1/8” X 6ft stainless steel tube
Column material: TENAX GC 80/100 mesh
Detector: FID

Cv Detector temperature: 350C

Oven temperature: 150-350C, 10C/min

Carrier gas: nitrogen

Carrier gas flow rate: 20 cc/min
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Fig. 3. Chromatogram of reaction mixture of the CPD
oxidation.
the mole of A product
A% (%) =
15=(%) the mole of reacted reactant
3. dn o n@
3-1. Zoj M=

YA EA 9 2o wa} Table 13 7] AT, BT
) C o) 5-& A5tk AT 29|59 2H AL 220-
239 m%/geldl L, BE w59 £94-E 23.2-257 m?/
golglen, C Zujo] Fwizx)e 265m¥gelglch vl
59 HF U7 4984992 EvllFell TAGe] o
A% A& el

3-2. L3RS

3-2-1. CPD2] Akshilk-g-

ug-2 5o W CPDY Arghk-gAdE e 2
2ole2y-¢ wlwshd Fig 33 7o) ‘%}-e--%i 200
ol = uh-AAEo] vehR] gon, L% 280
Tl X vlukgEal CPDe} wh-g443E<] MA, PA7}
F2gL o 4 gtk uFEE 400T oA wHS-AA
Eql MA, PAuto] 35w B ulL-E2 9bd 4k3}
uk-go) 23 CO, CO, 22 A= UL dsdch

SHHE 02 Vo) Pike AH4-3 VPO Zul(A Zl)
o ©jg CPD 2] Absub-g-& »] w3t Fig. 4l A2} 2t
HH-E % 320T ofAtell M Fole] zAgulel @A)
Aghgo] 100%9l A3t vhE-&E 320C o el A=
Qo] 2Au|7L ageE Hege] Foistach A9
EEV:P=1:1¢ 24¥]& 7} Zof7} w32 % 360
Coll MAe) gt Aeler} o 30%2 HuAE et
WHdch

SRR V, P 2 Mog Al 2hE &) &

|53 8} M29A H2Z 1991 43

100F 4100
F conversion ]
80+ 180
[ ]
S 5 VP=1:08 ] ®
g o0 g V:P=1:1 160 Z
4 s ViP=1:12 ] £
g it T4 B
Z 40 440 3
s ¢ /) @
20 e {20
0 - 0
230 260 290 320 350 380 410

Temperature()
Fig. 4. Oxidation of CPD on VPO catalyst.
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Fig. 5. Oxidation of CPD on VMoPO catalyst.
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Fig. 6. Oxidation of MCP on VPO catalyst.
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Fig. 7. Oxidation of MCP on VMoPO catalyst.
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Fig. 8. Oxidation of MCP on VMoPO catalyst.
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Fig. 9. TPR curves of CPD(V:Mo:P=1:1.34:0.11).
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Fig. 10. TPR curves of CPD{(V:Mo:P=1:1.34:0.11).
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Fig. 11. TPD curves of acetone, MA, PA(C catalyst).
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Fig. 12. TPD curves of CPD(V:Mo:P=1:1.34:0.11).

28 YL VA A9 FH2% 100 gitxy
e3dMe g3 (7 Jebdot, F3Lx 150Ce) =
AAH e 32 19 Jelygeh o] A2 37E]
FALE F7)ol wat 5= 19 =7l ez 3}
2310, o3 119 Adar|s Z71de o 5 Atk
zrzke] s =27} oW #§HEa BEF sleA g
317 gsle] ohs APS Psic) of 4¥E MA ¥
PAZ o} Edl &all3 F Zvjo] F3HAA A9 5§
2ol 4] TPDE A 83 23} Fig. 118 ~2HEH L d4]
t}. MA9) €alzx-e Fig 3% 49 TPR ~¥ 389
3 119} o x)5hg.on, PAS] 231532 Fig 32] TPR
2¥edge] ¥z Vel dFsidct = FiA2=T7




TPD % TPRo| &g wh}f- E2luidl-o E¢AsE Zojo] whEAd A A7 243

100-150Cel A Axo] 38404 CPDE F3A1A 2
2 TPD ~#=3+| 4% Fig 122} Zo] =)= 17 vie}
wrh ol& Fig. 119 TPR 29 =5 vus 2 o
TPDel A& 72 17} vehiA] &8 o 5 Qleh o]
A2 RE 732 [ 4iee He 2 YA=HE 4
FAAE, & MAS] Aozt AME 5+ Uck
g}A o] 5 AF#2RE o= [I9} 93 Ve MA ¢ PAS)
s} USE o2 AAbs Ert

4.8 £

(1) Zeuds 49 wpbEel HE =4ust 37
4.2 MCP, CPD2} Abspihgo 4 AgHeo] sk
A%e hepigleh
(2) W32 2 CPDE AL 8-S it Foluds e
24uk 27184 E MAS) AdEE Fohgow, W
$E2 MCPE A4 de 247 UY 24
Be e 2sle AUEs) aske Aol eht

£ 3

(3) Cyclopentadiene2] TPR A= €& o)A 4702 9
Azt Jehgon, o] £ AsubeAz ¥dd AA
Eof o} dAstct

(4) Cyclopentadiene®] Atsiut-g- FAXEA F52
H Ak FEFEA Evle) o2 BAANA AP
osteh

REFERENCES

1. Hucknall, D.J.: Selective Oxidation of Hydrocar-

o

[o BN e ) R

10.
1L

12.

13.

14.

15.
16.

17.

bons, Academic Press(1974).

. Dabyburjor, Dady B., Jewur, S. S. and Ruckenstein,

Eli.: Catal. Rev. Sci. Eng, 19, 293(1979).

. Weiss, Downs: Ind. Eng. Chem., 12, 228(1920).
. Freeks, M.C. and Mount, R.A.: U.S. Patent, 3,

977, 998(1976).

. Harrison, J. P.: U.S. Patent, 3, 915, 892(1975).

. Kerr, R.0.: U.S. Patent, 3, 255, 212(1966).

. Conover, C.: US. Patent, 2, 079, 490(1937).

. Faith, W. L. and Dendurent, M. S.: Refiner and Nat-

ural Gasoline Manufacturer, 18, 393(1939).

. Nagemeguiri, N. and Matsumoto, M.: Jap. Pat., 5,

710, 655(1957).

Ikawa, T.: Jap. Pat., 7, 429, 165(1974).
Amenomiya, Y. and Cvetanovic, R. J.: /. Phys. Chem.,
67, 144(1963).

Honett, B. K. and Moffat, J. B.:J Catal, 88, 253
(1984).

Yakerson, V.I., Rozanv, V.V. and Rubinshtein, A.
M.: Surface Sci, 12, 221(1968).

Nishimura, T. and Uchida, H.: Tokyo Kogyo Shiken-
sho Hokeku, 62, 359(1967).

Morselli, L. and Trifiro, F.: J. Catal, 75, 112(1982).
Nakamurz, M., Kawai, K. and Fujiwara, Y.: J Cat-
al, 34, 345(1974).

Poli, G.: Appl. Catal, 1, 395(1981).

HWAHAK KONGHAK Vol. 29, Ne. 2, April, 1991



