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(57) Abstract: A liquefied petroleum gas production catalyst comprises a
methanol synthesis catalyst component and a zeolite catalyst component. The
methanol synthesis catalyst component comprises an olefin hydrogenation
catalyst component supported on a Zn-Cr-based methanol synthesis catalyst.
The liquefied petroleum gas production catalyst can react carbon monoxide
with hydrogen to produce a hydrocarbon composed mainly of propane or
butane, that is, a liquefied petroleum gas with high activity, high selectivity,
and high yield, and, at the same time, has a prolonged catalyst life and is
less likely to be deteriorated. A process for producing a liquefied petroleum
gas comprising a synthesis gas production step of producing a synthesis gas
from a carbon-containing starting material and at least one material selected
from the group consisting of H,O, O, and CO,, and a liquefied petroleum gas
production step of allowing the synthesis gas to pass through a catalyst bed
containing the liquefied petroleum gas production catalyst according to the

present invention to produce a liquefied petroleum gas composed mainly of

propane or butane.
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., —B(LRBDELERIT63. 9% THY, —BILRFED ZBILRFE~DT T
POGERAEERIZ29. 5%, RILAKFEA~DELFRIT34. 3% ThHoTz, £z, ERLT K
fLARBHADRFIEAETTL. 6% BT/ U BLOTHTHY, ZOT 0B
VT Z DRFUTRBEEIETT U N27. 2%, THBT2. 8% ThoTz,

[0190] ZDRREZRLITRT,

[0191] [Z1]

KHEH 1 K e 2 Jodl i3t
it Pd/Zn-Cr Pd/Zn-Cr Zn-Cr

B-t $3{} B-t 134k B-t #3{b
iR O TR R 0.7um Tmm 1mm
28850 (hr) 3 5 3 5 3 5
COERibE (%) 70.5 66.4 86.1 78.1 66. 2 63.9
CO,DINE (%) 30.0 28.4 33.4 33.3 30.2 29.5
RIERFZOIE (%) 40.5 38.0 52.7 44.8 36.0 34.3
SERHER (%)
crn | 3.6 | a7 | 32 | 22 | 19 | 21
C2 (15 6.0 5.8 6.6 3.7 3.7 4.2
cC3(mmy 28.7 28.0 47.1 32.3 23.0 19.5
C4(79 46.2 46.8 34.8 44.9 52.5 52.1
C5 (N 72) 11.5 1.5 6.8 10.9 14.4 15.6
C 6 (A%4)) 3.8 4.0 1.5 2.9 4.1 5.7
C 7 (A7 4Y) 0.1 0.1 0.0 0.1 0.2 0.6
ca+ca | 75.0 | 14.8 | 81.8 | 1.2 | 75.4 | 715
€3,/ (C3+C4) | 8.3 | 37.4 | 515 | 418 | 305 | 27.2

F1DHHBDRESIZ, Pd/Zn—Cr& B — AT ARG BARFEH Okt %
W=EERI21, Zn—Cré B — B AT AR bi2 Aft % - Bl 1 £ BT
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

CIEMEREL, Fe, RIEKFBORIRE, a0 BLUOTF OBIRFEL G5 o7,
FEo MARDPA, Zn— CreBi AR D B — BA T AR b2 5 A5 B Ofiliita
WS aB1h  BIRDRDZn — CreEhiik D B —BAT A heinbip 2 filifits Fiv -
BB 1 L H~T, IR m<, E2, RAWKSBE ORI, 7/ BIOTZ D
BHCRG FEFLU L ThoT,

E7-, BRDRDPA,/Zn— Cr&ERLIRD B —BATA RO AT DOfihfi %
W= REFI 213, B ARRDOPd,/Zn—CrEBARIRD B — B4 TR EhbIe b A%
B Dl FIV 2 SR 1 & HE~ T, KOs BTGP JRAGK R OBIRE, 7 r%
YBIOTEZL DOFRENELI, DR EMED o7,

(brigef2)

(fifgt o> )

AZ ) — VA AR Sy E L CHE, RO Zn— Crig A% ) — VA R (R — R 473
— RSB B4  KMA; TZn—Cr) b)), ) 2 Ve, ZOZn—Crik
AZ ) — )V E ORI, Zn,/ Cr=2 (i Ttb) Th 5,

CATAMBEER S EL T, HROSIO /AL O F/VHA3T. 10T mh M g
—EBATA R — RS (A A R HEIZ Lo TO. SEE%DOPIZHEEL
726D (TPd— B —BAT A1 LB, ) BV,

ZU T AZ )= VBB sy LB A T A MR 5 L% . Zn—Cr:Pd— B — &
AT h=2:1(EE) T, BH—ITBEL. ZTNEFTEERIE - BERIL T, SEEIRZE 1m
mORLR DR A A7,

(LPG D)

BT 1 g2 ARG MmO SUSE ICIIE U724 FOSIZHEST D, il k #
KB, 400°CTIRFHIETTALIRL 7=,

fih il a R TR L T2 | K66, TEN Y RBIU—{LIR#E33. 3TN %HDHRD
BRI A(H /CO=2 (F/NVEEHE)) EDUSIREESTSC, JULETI2. 1MPa, HA
72 EE2000hr ' (W, F=9. Og-h,/ mol) Citfg |2 hi@& -, LPGA R I
EATIR T, M ETT A< N TT74—=ZEV BT LT LA, RSB RAD D3I
ft4 . —BRILRBOERLHRIZ21. 4% THY, —BRILKFD ZF(LIRFE~DT T
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[0198]
[0199]

[0200]

[0201]
[0202]

[0203]

FOSEEALHRIE8. 9%, IRILAKBA~DIEALFRIT12. 5% Thol, Fio, ERLT K
fEAKRBHADRFHEIETT6. 3% BT/ BLUOTHTHY, DT BE
VT ZDORFITRBEAETT /U P59, 1%, TH 0340, 9% ThHhoTz,

ZORERER2ITFT,

(S HE13)

(fibfgt o> i)

AR )= VA BRI 5y LT, Zn— Crp A% ) — VA R (R —R 43— fift
BERAERL, P4 ( KMA) 120, 5EHE%DPAEZHEFL72b D& V2SN T
et 28 FRRIC L Tkt 257,

(LPGO L)

BB E O, BB L RIBRIC L CLPGA UGS BT R0 T2, £ % H
AT T TT7 4= IZIOGH LI A, FOGBIAED D3RG . —IRILER SR Din
{E3RI1E33. 9% THY, —MALIRFE D ZILKFRE~DT 7 MUSERERIT13. 3%
« RALIK B~ DRI 20. 6% Thole, Eie, ERLTZRIGAKRT AD R T H
#T80. 2% BTV BLUITH L THY, £FO TV BIOTH DNFILR
FEHETT U360, 2%, THUH39. 8% Tholz,

ZORERER 2T,

(Shtafl4)

(figt o> )

AB ) — VA B RSy ELTCL Zn— Crip AF ) — VA Ui (R — R 2 3 — il
R AALBL, P4 : KMA) 121 EE%OPAEZ R LIZb 0% A2 LIS T il
Bl2L RRRICL TREEA 1S 77,

(LPG D #li)

FRRIL 7R RV, B2 L RERICL CLPG A e & AT /a0 Tz, L%
A< T TT7 4=V LI LA, RUSBHRADD 3RFRI 8 . —R{L pR 3 DR
{L3R1340. 0% THY, —FRILIRFED ZFRILIRFE~DT 7 NREALHIL15. 6%
ALK BA~DEALERIT24. 4% ThHoTz, e, ERLIZRILKR T AD R H
¥TT79. 3% BT BIRTZTHY, DT BLOT Z - DNERITK
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[0204]
[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

FEWETT U R64. 9%, THUHB35. 1% Tholz,

ZORERER2ITRT,

(Shtaf5)

(fibit o> )

AB )= A BRI 5y LT, Zn— Crig A% ) — VA B (X —R 4 3 —fisft
B AR, B  KMA) IC2E B % OPAEHEFELIZL 0% V- LI R
Bl2L RRRICL TREEA 177,

(LPGO L)

FABLU 7= O, B2 L RBRICL CLPG A S EAT R -T2, LM% H
Ry b T TT 4 =X LT2E A, SOGBRREO 3R $ , —FR{L kR DR
b3RI344. 4% THY, —BILRFED ZBILRBE~DT T MNULEELHRIT18. 6%
RALKFA~DERALIRIT25. 8% Th o7z, Tz, ERLTRILAKRA AD R H
¥ET8L. 5% BT BIURTZTHY, DTV BLUOT Z L DNERITK
FEETT U361, 4%, 7 HZH338. 6% Tholz,

ZORERER2TFT,

(ShtEfle6)

(fibft o> Bl)

AR )= VAR 5y LT, Zn— Crg A% ) — VA i (R —R 43— it
B SALSL, PS4 KMA) IC4E B % OPAEHEELIZH 0% AWM
FI2L REERICL Tt A7,

(LPG D)

PR 7o g% FV Y, BEi I 2L RIBRIC L CLPG A BSUGE AT /2o 7o, BRI % AT
Ry NI FT7 4O LT A, JOGBR#ED D 3R . —MB{LIR R DS
{E3R1345. 7% THY, —BALIRFED ZBILKAE~DT 7 MNUSERERIT19. 3%
RALKFEA~DERALRIT26. 5% ThoTz, Fiz, LRI RIL KR AD R H
HTT79. 3% T BLOTZTHY, 20TV BIOTEZ ONFILR
KREAETT U662, 7%, THN37. 3% Th-oTz,

ZORERER TR T,
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[0211] [Z2]

[0212]

[0213]

g2 | REEGI3 | RiEGI4 | KRGS | RIEG6
PAd/In-CrDPAIBHE (BEEX) 0 0.5 1 2 4
CORR{bs (%) 21.4 3.9 | 40.0 44. 4 45.7
CO,MUNE (%) 8.9 13.3 15.6 18.6 19.3
EAEKRDOINE (%) 12.5 20.6 24.4 25.8 26.5
ErtiArk (%)
cliy T 3.8 | 55 | 42 | 5.6
C 2 {19 11.5 8.9 9.4 7.9 8.6
c3(my) 45, 1 48.2 51.5 50.0 49.7
C4(7 9 .2 3.9 21.8 31.4 29.6
C5 WA 5.4 5.4 4.4 5.0 4.9
C 6 (A¥4Y) 1.8 1.6 1.4 1.5 1.6
C 7 (A7 %) 0.0 0.0 0.0 0.0 0.0
c3+c4 76.9 | 80.2 | 79.3 | 815 | 79.3
c3/(c3+ca) | 9.1 | 60.2 | 649 | 6.4 | 627

F2BWBNR IS, PA/Zn—Cr&Pd— B —BATAhENBIRDAFEIF DSk
A V=R F3~61%, Zn—Cr&Pd— B —EATA MDA 5 M4 v -t
B 2L T TEED R Fe, BRALKROBIRNEK, 7o v BLUOT# 0
R FFLU L ThH T,

€ kg

(fit D BITE)

AF ) — VAR ELTiE, LTI LU TERIEIZIVZn — Crig A% /—
VA B (R =R I— R N4, pan4s :KMA) I 1 E &% OPdZ R
LizbDx vz,

TP, Pd(NO ) AwiK (Pd(NO ) &47&: 108 &%) 1. Iml&REL, ik
L7ePAE A ERIZZn — Crf A% ) — VA il sg - AL . PAS AR A GRS
Wiz, ZL T, ZOPAE A RIKE HIREET2Zn— Crp A% /— VA % 120°C
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[0214]

[0215]

[0216]

[0217]

[0218]
[0219]

[0220]

DHLIRHE T T 12 R AR L7284 . EHI2300°C TAMR 22K BER L . ZH ARy
T T, AR ) — VA R Ay L LT,

CATAMEGIRS EL T, HROSIO /AL O F/VH337. 107k g
—EBA IR G — RS 1A A R L > TO. 5EE%DPIEHEFFL
Teb D% vz,

ZU T, AZ ) — VA bk oy LB AT A Ml s &% P, Zn—Cr:Pd— B
—EBAFAh=2:1(EE) T, H—ITRAEL. TNEITEERE - FRIL T, SF4%L
B 1 mmORLIR D ki 24577,

(LPGOHL)

B 7= 1 g2 ARG MmO S B S FIE U724 FOSIZHEST D, fillfta k3
KB, 400°C TR TAAF LT,

AR AR L 72 1% K366, TEN%BLU—MILKFE33. 3TN %DRD
FRAAH /CO=2(FNEHE)) ELUSIREESTSC, SUSES)2. IMPa, HA
22 EE2000hr (W, F=9. Og-h, mol) Citfg |2 W@ &, LPGA R
EATIR T, M E T A< NI TT74—=IZEV T LT A, RSB RAD D3I
. —ERILIRFEOER(LSRIZ40. 8% THY, —M(LIKFED R bKFE~DT 7
POSEAERITL6. 2%, RILKBE~DERLRIT24. 6% ThHoTz, T, ARLIZK
fbARBHADIRBEAETTT. A% BT/ BLOTZ L Thotz,

ZORERERITRT,

(ShEf18)

(fibigt o> )

AZ )= VA KRy LU T LR OIS L T BRI J 0 Zn — Crsf A%
— VA R (R — R I — RN A B R L4 - KMA) [Z1 E B % DPdE#H
FLI2bDZ W LISM I FE H] 7 L RERICL Tt A5 72,

TP, E—A—ICPd(NO ) AWK (Pd(NO ) &4 &:10E &%) 1. 1mlK15
Oml&z A, FEERLTz, WRIZ, WIREHIRLRAOZn — Crif A% ) — V& R Chz
TH105 u mPLF) &M AT, ZOZn— Criy K% 5 THEIKIZ, pHBR10&725F T,
0. 25M—NaCO /AHWE T LIz, TO%, Hilh, A4 REVKIZI DM EAT
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VY, 120°CC12MEFEI LR L T2, SHIT48R H300°C TARREIBERL L=,

[0221]  (LPGOHLE)

B 7= fEEA O, BT ERBRICL CLPGA UGS BT R0 T2, £ E H

A7 T TT4—=IZEO T LT A, PUGBRAED D 3R] 2 . — bk FE DR
#1244, 0% THY, —ERILRFED AR FE~DL T NS ERIZLT. 6%
 RALKFEA~DEALRIT26. 4% ThoT, Fiz, LRI RIL KR AD R HE
HETT78. 9% N TRV BIUOTZ L ThoTz,

[0222] ZORREKIITRT,

[0223] [3&3]

RIEGI7 | EiEH 8
Pd/Zn-CrDPdiBIF A% a8k | HTRE
CORR{LE (%) 40.8 44.0
CO,DINE (%) 16. 2 17.6
RALKRDBE (%) 24.6 26. 4
£ (%)
cro | 83 | 2
C 2 (19 1.7 9.2
c3@ony 59.6 50.0
C4(7 %) 17.8 28.7
C5 () 2.1 4.1
C 6 (A7) 0.6 1.1
C7 (7% 0.6 0.0
c3+ca | 4 | 189 |

F3OHLR I, HTHIEBIEIZ RV AZ ) — V& 5y T HPd,/ Zn
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[0224]

—Cra LT HEHI8I%, BIRIEICEYPd,Zn— Craif L 7= S 7 Lt~ T
AEMER DT,
PEZE ORI FH FTREME

YL ED I, AFEBOWAA WA ARG AL, —M bR FBEKFREEUE
SETERR BTN EIT 2 ThHLRILKFE, TROLBEILAMTAR(LPG
) B EIEE, BB, IR TR AN TE, L, il R a3 RL, Sk
BHIRNEDTHD, it T, AFEHOMEE WS ZEIZEY | RBTRBREDE R
FEBHDVIIA A ADD, T BEIY/ Feii7 4 2R BIBICD TR
TENT, TG, mRIRE, SR CRLE 228 TED, T72DH, AT Ofilft
ERWDZLITEY RBHRIRE DE RFBIFED DT E A ApD, T BX
O/ EITT 5 DI E PR AT AZ BIR T, RHIMICb> TREIR
BETHILENTED,
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[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

FRR O HIH

—PRALIRBEKRB LR PIGSE TR FR T F o2y &b a1y
2% BLET BRI A VWL A it CH o T,

AV T4 KBAMBERL 53 2 Zn — CrR AZ ) — VA BB HEF L 72 b D TH DA
B )= )VE SRSy b B AT A MR LR S T AT LR T oL A
T AT R B3 R At

BIRE AT A MR R B RITREAY ) — VA R AR Sy D& A R (E &
HAE) A3, 0. 1~5[AF ) — VBB Sy /B AT A MR 1 ThH7E R
(ZREH DAL A T R E k4L,

RIFCAY J— B L5y DAL 7 40 K AV R 5y DHLRF B, 31 TL 0
. 005~5EE% CHDIFHRIFLF/II 20T O WA A 1A A B F it

BIRZn— Crif A% ) — VAR, ZnB L UCra & Lol AL ThH 3R
H 1~ 3DV TN RO WAL A A A 85 A b,

HIFEZn — CrfA% ) — VA OCric k45 ZnDE A R (Zn,/Cr) 25,
1~3 (i 7 kb)) TH D7 KEATFERDWA YA T R85 I,

HIREA L 7 42 K Al R 5 A3 Fe, Co, Ni, Cu, Ru, Rh, Pd, IrBLUPtD
ROBELVBIRSND DL =T THLFHRHEL~5DWF T FERDOWALA
T AT R B3 R A gt

HREA L 742 KBRS 23 A3 Pd Ch 3 RIE6 I Feak DA LA T 2 s
ik,

BIRCAZ ) — V& PR RSy DPADHEEF &S, 0. 005~5H &% ThHOFHKET
(ZFEAR DWRA LA AT A B A fb g,

ATRC B A MR 528 B —BATANTHLHFE R L ~8DWFIMITFEH D
WAL AT A BT T i,

RIFL B —BATAM33, Si0 /AL O F/NVHAL0~150DT uheH g — LA T A
T D RIENTFER DA b A WA AR I fil e,

AiFE B —EATARA, SO /Al O TV HA10~150, PAFFEA3EE %L
TOPAHEF B —EAT AN THHHERENZFRIM O WA LA A A B F i,
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[12]

[13]

[14]

[15]

[16]

FEREL~11OWT NN FER O AWM R BE g DR T C— M bR
REKRREE)ESH, ERRD BT/ E213T F ThHDRAA M A% BES
BT LB RHAE T DIRALA T ADBGE 1k,

—PRAVIR R LR LZ OGRS EDBED SOSIREEDS, 300°CLL E420CLU T THD
ORI 202 R B DWAY AT AT ADBE T7 1k,

—RALRFBEARBLE PSS EDEEDOICEIN, 2. 2MPall E10MPall FT
HHFE R 2FE/IL1 3ITFRIMOWA A WA ADBEE 1k,

R~ 11DOWT I FRaR O A T A B5E F A5 7 3 D it 12
BEH AT REESE T, EROBT 0 U E 3T 2 ThHAL A Y A% BT
DWALA A ABLE TR T2 2R 32 bA A AD BT 7 1k,

(1) EFRFEBIE, H O, O BLUCO 2o oRtLBNENHD IR Eb—FEL
b, G N A% BET 5 E A ABGE TRE,

(2) FERHEL~11DOWT NGB DOWAY A AT R BT A ke 45 3 2 Atk
JE A A A TRBEE T, RSN a0 Fid 7 F L ThHBAL A WA 2% B
ET DA A AT ARG TR
R THTEERME T DAL A MA ARSIk,
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