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The Research Status of Pt Catalysts for Hydrocarbon Isomerization
and Its Application in Fuel Production
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Abstract: The platinum catalysts have excellent catalytic activity and isomer selectivity. The present paper
summarized their research progress in the fields of gasoline, lubricating oil, diesel oil and biofuel. The
platinum loading, other metal additives and the carrier modification have the effect on the isomerization of
the light alkanes and the octane number of the gasoline. The selectivity for the product resulting from the
carrier has some effect on the performance of the platinum catalysts used in the lubricating oil and diesel
oil. The catalysts for biofuel use are required to have the ability of hydrodeoxygenation and isomerization.
The acidity, acid amount and pore size of the molecular sieve carrier exert significant effect on the
catalytic performance. On the basis of our literature analysis, the future research and development
direction was proposed for platinum catalysts used in different kinds of alkene isomerization
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Tab.1 The performance of Pt catalysts for light n-alkanes hydroisomerization
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AL AT REC EAMPa WAAEN Al Rl ek éﬁiﬁg
Pt/Si0,-ALLO;  ARCO 400~500 — 1~3 AN — — 1~4
UoP 260~280 1.5~3.0 2 N 97~98 78~80 4
Pt/zeolite
Axens 250~270 1.5~3.0 1~2 A — 80 3~4
UoP 120~180 3.0~4.0 1.5 E= >99 83~86 0.3~0.5
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Tab.2 The performance of Pt catalysts for industrial lubricants,

diesel isodewaxing
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=] ARy NN °
LS AN %gﬁﬁgmﬁﬁgg -
PYZSM-5)  Mobil  90.5 -12 10.2 105
Pt/SAPO-11"" Chevron 91 -12 5.4 105
II;E/ZS?D/I[)_OSZI) Chevron 935  -15 53 107
==h =
;\f@) Shell >92 -8 — —
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~ALYV3
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2Y3
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Park 2 DU RIEYELL 2y, AR B AR 4% T
Pt/Al-MCM-41. Pt/ZSM-5. Pt/SAPO-11. P/ZSM-22.
Pt/H-Y. Pt/H-Beta (11 %k & 0.5%) #4057, HIE+
INJE N SRR X Ee PR AL TR A A M e . SR
3 fsLEe 4k B, PYZSM-5. P/ZSM-22 Al Pt/H-Beta
AT B T 2R B PR 5, RIS T 5 = R TG
Pt/AI-MCM-41. Pt/SAPO-11. PvH-Y #4711 T
R RRIRE %, X R RIERE R, LHZ
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PRI AN H) 2 43 S T BRI A B, (RISt 2 {af e ]
EEE G MAR: 55— M sefE2 SAPO-11.
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Tab.3 The hydroisomerization of hexadecane over different Pt/zeolite catalysts

A L Z XEERTN HEER S e =R 2L LAz
1% BIEFERY% T SE% TIN5 % RV /% /nm
Pt/ZSM-5 37.1 15.6 14.2 1.4 0 84.4 0.5%0.56
Pt/ZSM-22 413 312 293 1.9 0 68.8 0.44%0.55
Pt/SAPO-11 44.0 66.6 61.8 45 0.3 33.4 0.39x0.63
Pt/Al-MCM-41 44.7 88.9 63.6 20.8 4.6 11.1 26
PY/H-Y 392 75.7 553 153 5.1 243 0.74
Pt/H-Beta 425 50.7 22.6 17.5 10.6 243 0.56x0.65
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A [F B 1) % AR D S A A i, KCR A A 79%
15%, #H—&Tollfk NEXBTL %4 & F 2007 4%
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Tab.4 The performance of catalysts for industrial biodiesel / bio jet fuel

. DAY B Il & R B B ARkt
TEEHEH e o o
AL W/ C JESi/MPa AL BE/C R i/MPa R/ %
o /METFH O KE NiMo/y-ALOs 3K Pt/SAPO-11-y-ALO;. 290~
UOPIIALH A" " TR 300330 45 AR 4~5 81
M. IS CoMo/y-ALO; Pt/MgAPO-11 330
Neste NEXBTL . NiMo/ AlLO;5 Pt/SAPO-11/AL,O;. 280~
ey TEA B 280~360  5~10 2~10 79
BAT® CoMo/ ALO; PY/ZSM-22/A1,0, 400
UOP Renewable KE il i NiMo/ AL,O58 . 280~
W o e 280~340  5~10 Pt/SAPO-11-SiO, 2~10 50
Jet Process ™ . ZEXFIHSE  CoMo/ AlLO, 400
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Fig.1 Hydrogenation pathway in the catalytic hydrotreatment

process for the production of alkanes from saturated triglyceride
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Fig.2 Plausible pathways involved in the one-step hydrogenation of vegetable oil to biodiesel/bio jet fuel over Pt/zeolite catalysts
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AR KT 90%, RAEKE N 3.7~4.7.

M IRAF A T AT DL H 5 23 0 28 A PR R 12
% 5 RFLTE RS e A0 7R B & S A A e A 1

PR IR K. H AT — B I A 7 A 2
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AT A 7> (ANER 5 FTR).

R 5 FIRTIH S (Ce~Cie) LR
Tab.5 The properties of the resulting products (Cg~Cjs)

RWSE R s 0T
Eiﬂ*ﬁ’%(zooc)/ GB/T 265 2.598 =125
(mm?/s)
2 /(kg/m®) GB/T 1884 786 775~830
PAE/(MI/kg) E=K S 44.02 =428
e/ C GB/T 510 -50 <-47
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