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Effect of Support and Liquid-film Conditions on Dehydrogenation of Decalin
by Platinum Catalysts
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The dehydrogenation of decalin to naphthalene has been investigated on Pt/C, Pt/Al203 and
Pt/AI(OH)O catalysts to examine the effect of support and liquid-film conditions under reactive
distillation conditions. The maximum conversion of decalin on Pt/C, which did not repel decalin,
was observed at 483K under the conditions of 0.3g of the catalyst and 1ml of decalin, which
were corresponded to the liquid-film conditions. The liquid-film conditions have been generally
defined as the specific ratio of the catalyst weight and decalin volume at a reaction
temperature greater than boiling point of decalin. However such a maximum was not observed
on Pt/Al:Os and Pt/AI(OH)O, which repelled decalin. Furthermore it was found that the
reaction temperature, at which the maximum hydrogen evolution was observed, shifted from
the boiling point of decalin to that of naphthalene with increasing the amount of naphthalene
in the reaction solution, indicating that the control of the reaction temperature should be

important factor to obtain the liquid film conditions.
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Fig. 2 Relationship between conversion and amount of decalin on a) 3.9wt.% Pt/C (0.3g),
b) 1wt.% Pt/Al,O, (1g) and c) 1.46wt.% Pt/Al(OH)O (19)



KFETRLF— ZF A Vol.30, No.2 (2005)

MO FT R 2.65 Al < 7], il PYC 531
FERENEEbs, LovL, Fig. 4206 b 578 X
INZAEAWZTRGED PHYC il ClIkk 2 7oRREA+F
DHESFENAE L, JRFHIEERE 2.11~2.83 ADMIZ A4
BB TR 2L OHERAGM, HTFA A
WEENTND EEZ b, EOOESTERAEES

P LTS EEZ B,
7 . .
S @ :5wt.% PUC
€ 6 O:146wt.% PYAIOH)O @
S O: 1wt.% PYALO, 8 -
c 5 DD i
S 4 Ue
= D@ ~O
S De 0
()
> ;O
S 2] O
ES
1

0 30 60 90 120 150
Reaction time / min

Fig. 3 Dehydrogenation of decalin on various
catalysts at 210°C
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Fig. 4 Fourier transforms of k3-weighted EXAFS
oscillations of Pt L;-edge of various catalysts
a) 5wt.% Pt/C, b) 1wt.% Pt/Al,O4
c) 1.46wt.% Pt/AI(OH)O, d) Pt Foil.
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Fig. 5 Hydrogen evolution at various times

DEVINE 9.8/7.3/2.1/1 THY | PikFE L L HIT cisT
H Y B trans T U L ~DEMAL3E L < HIT LT,
—J., trans T AV CEGSED L MISED cisT
BV UhtransT AV T TV T T HZ L DEML
130.15/29.3/0.9/1 L7201 L A ERUE D BB 5
ote, £loy THIY VNS T T H L ~DRKER
IEOYE, FRE 7257 NT U Uinb T X L ~D
KT % Bwt.% PHC iz FV N INEGE & %
210°CC 150 DI SEI2E A, T b T U D2
T A Y COEAED 21 {58720 THY b F T
X L ~ORBKFE NI DEEREMIIT U b
T 87V A OPKFEDBEIETH D Z L3l

o=C0-a0-e0

3.4 RISFRHHERD 5 DREMR

3-3 Tulk7z 150 S3 St SV % D%k A TA 7 v ¢
M LT % Fig. 6 (A fiitrans-7 4 U > B8 185°C,
B cisTH Y O 195C, C a7 b7 U v OiR
207°C. D fiF 7 & L OihE 2180NTRT, csT A
U D trans7 71V o LD LTS Z & DR
T&EZ, ZHUTRBRD X 912 trans-7 4 U U INETETH
D=7, cisT U U BPURSEDENTZ, trans T U
PRT R TV ATE LT W LITEKT S, 200C
Tld trans-7 4 U > OIBBVEIRSAHZA 9 transT 7 U
COE LY 1I5CEVWEERTHY transT AV D
BOSDEATE D LB X B, csT Y rblloTz
DI cisT B V ATLTE: trans-T 4 ) NTEE L
LizbD Bz bND, T7X VDT T TR E

|

210 170 210 170 210 170 210 250

210°CHHITE LML WD, Z T cisT U > D
PR LV 15CEVRENEIESRChH v | 7ok oT b T
U O b U R TR T d 5 T2 OB
TWbEB2LND, 7 87U Ozl UBZTZIR
FED 210CH BT b7V > OB A 20 L2 7-
JE 230°CE TIET + T U o ORUGHEE & T b < 7k
WIZEAET N U EERT D 2 &k o7,

150 % DOfikFE 77 7 (Fig. 5) &l 2 & ik
Y cs T H Y COWREBZIABEND trans-7 7
L OWESRLE, T T U o oEkE(Fig. 6 C S 2070),
cis-7 B V) L OREESAE, 72 Lo ophsa(Fig. 6 D AR
218°0), 7 N7V v ORESREOIRELZBx 52 FTar
AH 2 MIAKFEESN TV D ERHERTE -, - T
190°CLL FIKHEAHRG,  240°CLL EAKAREE DR D
200~230°ClZ3\ TIREMEIFESA S R STV D &
Ex bbb,

: trans-Decalin
: cis-Decalin
: Tetralin

: Naphtalene

PbOO @

Liquid-film state

trans-Decalin cis-Decalin Tetralin

(6]

w
©

Amount of substance X 10*/ mmol

26}
13t
d l Y,
170 190 210 230
Temp. / C

Fig. 6 Composition in the reaction solution
after dehydrogenation

4 %

il

TEPEER, TV T, N—v A MEfRE Lz il
T, MENEIES ROV TRET LT, $fk & LT
T v EBFIED BUNEMER 2 LD & PHC il -
T H Y Al E=1ml/0.3g CIRENEIESA 2~ 03, Bl

250



KFETRLF— ZF A Vol.30, No.2 (2005)

FEDIENT VI FBION—~v 4 RIS &
NI DS HERR CTE 7o Tz, LTeAs > T, BN
RS OERU I IBUGIYE & OBIFMEZ B8 L7k
TEX LgTiuda b2, PYC, PYALOs, BIW
Pt/AIOH)O filifiz FIVNTFh U > OB KSERISE NN
BMRFE 210°C, SUGKEE 150 59 21T 75 R, 1ZIFFRE
FEDTEEDS BTz, Lo L, EXAFS JIEDOFER, PYC
il A, WEREATE, h AU ASHENE E
TV, PHALOs 38 LY PYAIOH)O fiili o F4xFl
TR 2R L, S 512, PYC filifia V- CGEEl
RIEFRAF~DIRED RO %2 Lz, BOSHIICIX
trans-7 4 U > X0 BEMED RN cisT H Y DR
FHETE LUVEER RO, SOSHRCIEHREEOT R
Z U OWIRIZ, TN TIIRREARI DT 7 &
U U OWBRITHAT LT @ NEED B STz, DFED
FUGTRMIZZ < FAET D2 EOBhR L - T, ERIES
PR A~ DR NTBIENEEE AN L LTz, L7e3> T
IBBNEIFESAE 2 BT D 72O E, FFED SRS & 7%
ETDHOTIERL . SUSHRNORISHE L OVERB OB
SUTRATE LT, ARBUESFHRTIE 200~230°C O LA
SO AR ETAULRTRE T 5 & bbb,

SEX

1. FREEE, AR KFTRLX—V AT L,
25, 36-43(2000)

2. A. W. Weitkamp; Adv. Catal, 18, 2-110 (1968)

3. S.Hodoshima, H. Arai, S. Takaiwa and Y. Saito;
J. Hydrogen Energy, 28, 1255-1262 (2003)

4. N. Kariya, A. Fukuoka and M. Ichikawa; Appl.
Catal. A, Gen., 233, 91-102 (2002)

5.N. Kariya, A. Fukuoka, T. Utagawa, M.
Sakuramoto, Y. Goto and M. Ichikawa; Appl.
Catal. A, Gen., 247, 247-259 (2003)

6. BB, SCABRSE T, FHERTL KR RLF—
VAT N 22, 27-32 (1997)

7.C. Shinohara, S. Kawakami, T. Moriga,
H. Hayashi, S. Hodoshima, Y. Saito and S.
Sugiyama; Appl. Catal. A, Gen. 266, 251-255
(2004)

8. FHEAFL (L F T, 68, 46-49 (2004)

9. S.Sugiyama, S.Kawakami, S.Tanimoto, M.

Fujii, H. Hayashi, F. Shibao and K. Kusakabe;
J. Chem. Eng. Jpn, 36, 1095-1100 (2003)

10. S. Sugiyama, T. Moriga, H. Hayashi anddJ. B.

Moffat; Bull. Chem. Soc. Jpn, 74, 187-192
(2001)



