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PR AR AR TEE. EHERE MR B RO TR > E, EE
HIREAL R ™= B 249 PRk B i 1/8.

PRI A 7= e 9N+ B K BEE T BH 25 K. Fi Degussa A F A= RS
BB EE T H, H K £ Johnson Matthey 2% 7, 2 H #9 Engelhard 2 5], £ E 9
Hercules 23] & Doduco AG A8, X H ) R 1 5 & B AL A & 78 R HAL M T 3589
ONZE,

8 Std Chemie 28 K HA4r/\ ] “Catalyst and Chemical Europe S” B PG Rk 4 r=JE 8
ZRMEANNEE . XBKAFM United Catalysts Inc 7EPERKEI 42> 7] » AR AL 56



1 #% 5 3

BRI 1. 2 2%, HREEE R BASF, ZEK ICL f7 2 /9 AKZO FifF % #) Haldor
Tops®e ALS LA K #EER Procatalyse SA A F],

H A A0 R 25 b W R R BR S [ E SN AR XERENEAR R, Bt Ak
AREREmMER HESERL OB SWMELT . B AEER & @ EmEREE, 7 20
g 70 FRHEAR KA B O # O S HFE K, REFREANGE LEEH. X
B, HAH T B F & 5 B9R S ik E brial 49 35 4 68 1, X e b 0 “ B A L i PP 75 1R
B, BSRBUSAEAE R B O, FRT U 44 F RAR B SOOI G, BN B R BUF X RBAF R 4
B s FEPRAE £ Ml 22 8] A OR824 14 8 i Sr B A A A A 790 0 X AL A 5 5 B SE B ST ML 6
MRV ZE KR, RIS N AT EZ R R B T &R AR
FREE L FERIEEARREFERMET . FTEREHEAMBEAR LML, U RIEEHARKF
F. MAABULBRARMHNEFERE, B 7E 70 FRIIMA FEE Sohio A FH C-41 4
L, MEAB S AR A-112 bR, RE A-112 LR K FEH A C41 #EH.
LR B, 80 ERA, B AL Tk 2 ) s e C-49 fEfLRIPERERI 4T #9 NS-73B 4
). IR e B AR R — eS| e, 384 B 2 64846 7] Hl 8l o 3 Lk
P BETHIKFE.

REMLRIEE L ERBE, 1950 BB EAKM T (AERALE T FR &)
AR ABAILAEAR . 1956 4, BRFEHMITE R R R 6T, L4 FIPIR
EABEEAFZ —. 0 R, HERANFES I HAM TRE AEXMETARREST
B—AAMAL AR ZER, & =EEH L% BB T AU RZEBREREZEN
LA, 60 ERFH, ZMAET AR AMAT) MRS EEMSIHEE, LB TAM
R Y EE AR AR AT A IS B E R AR ER . AA, LERT
L HBCEARMETATHRERSARERSHAAMER, XU RMESE
A BT AE T

20 g 70 FEL REFIH#HBEAMU T ATEE MUEABSZENLTEN —K
FRHEEBAANT R, PRI A EARELR. AEIEEARIRLETENE
7 B R EMBBRIT R TE., 280 FHKAH 36 M SHELRAELAT B, 4
di gl B AN BB 23 %, BIERE EERNEEARKT KIS S5ES 70
ERVKFHEY, FEEARCEAINEZTESBIINEE~RKKE M- P ERER
MR Z B SAEEA R EEBR Z AR & Ak N E R EN BHEE. BiF%E
A, grmEmERT . REBRAmES KT #AeNEAR> L, FEE A
B e A K E bR 3 . 1B A Ak TS5 RS AL i A 7= B A R B B— 1
TEANER  AEETHE ST RERAREN, AR BAE 0 R RF L, X EAEB TR
8 1 30 ) 3 M B R R

EFEER AW ABFF KA SE, @?B‘Jﬂﬁfﬁ(ﬁmﬁﬁbﬂﬁfkﬁﬁﬂﬁ #
B XoF A0 IF BB AR A [ Br b 7 A 0 B R A B 9 B ARk, b R B A 0 1 2 Al B9
“EE L7, RSN RH R B ALY Rl e, o T B A A RN R L, B AR R R KA
AP S Nt — SRR BT RGN R R, £ 1-1 505 T AR50
B



4 Tlb i A

® 11 EAFITIFRMES 6

# & ' o RO
A e Jex eyl HA HoAth EI#S eyl H7A it
1975 1976 4.40 1. 826 0.901 1. 065 53.7 | 22.3 11.0 13.0
1980 1976 2. 868 24. 1
1984 1985 14. 85 4.59 7.95 54. 2 16. 8 29.0
1985 1986 12. 64 5.94 9.15 1.35 50. 4 23.7 20.5 5.4
1989 1985 17. 94 7.31 10. 15 50. 6 20.7 28.7
1990 1986 5.3 20.8 11.9 22.0
1986 14. 65 9.70 4.75 1.79 47.4 31.4 15. 4 5.8
1992 21.10 15. 78 8.37 14. 59 35.2 26. 4 14.0 24.4
1995 1992 25. 00 25.71 10. 42 11. 11 34.6 35.6 14. 4 15.4
1995 1992 25. 00 25.71 10. 42 17.75 31.7 32.6 13. 2 22.5

X EEALR e e B . AR R TR i AR B2 L 85T 4, WX Engelhard — %<,
HIMRBEATIRA 300 270, BRI EtA 1000 25, B3L4A 2 000 ZREER; 11—
T AT TAE AT 50 0 T He Sk, 7 i SRR, L AR ERA BT B . ARk,
i Engelhand, UOP, Air Product Co %, # 445 KHEHESS A 572 7E B Sh a8 KAk T A b #E 44
AT TR AR AP REAL TR . BRI, 6 [ A REAL TR B KR A 2t B Y. B AR I AE AL R T 37
fEERE. M 20 22 70 FAF) 80 FAK, KEMMEF B ER &2t A —f. FHRKY L
20% LA b, HAPR di I BT 1596, I 47 30 7 A £k 70 494 B 4 106 4 AR PR, foli 15 95 [ i1k
R B SHES P SR LB TRER 35%~40%, FERRNIIE K 25% ~30%, H ABE A
T RE HoAth b X BT & 09 H ] AR R . KR R A T AR e e ik, A8 K O L (H 3R
TREEFIA DR O . HAMRHE A EREA S O/, 3 0 R G EeplR kR, LR
{RAEALTIE L St .

AL T S 51l

SR AR b T T R < AT Y R ARSI (R AL S b Bk RIS 4
AR T4 H B 5 SO AR (B (i 0 DR S 4 AR BB Sk 7 A A e 2 Y
T S JR AT » AR AR L L s B AN R AR Ak T

Engelhard Co. Ll 2 {23 t##H T Harshow/Filtrol A#], %{# Engelhard Co. 7£J&
B H BRI R Z S SIS T 884 JB AL R 2R 51, 3 o A0 SR b Ak A B8R 2
PEALTR) S,

1988 4F 8 H , FEBKAk 2> 7 9 #EAL T IR ORI A T2 R G265 B 5 Allied-Signal /) &
Ft/& UOP 27534 UOP (LI 24 &, i BEBR 1920 T 55 R 5 UOP AL 71 H5 A
HRET & IN3R T 1AV RR I A6 5 7 A Mk AR AL BB 7 TO03 8 5 005 LA R (S B0 £

Kk Royal Dutch/Shell 23 ] f 1k ) 355 35 [H §U /A 7 & ¥ B8 T Criterion # 4k 7
AT

Y2 FITE 1989 4F 2 A M Air Products 383 T H 83 M 9 Calvert (5 EMEALFI I



1 %
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(8,

LAY

(2) MALRIVE RS T BB s — A ar R R . IR RAH 156~20
4 5 R —4E DL S AR B ORT SR AR . Al SR 1 7R 1 3 B R S T AT RIS L A
HOTF R - A BEARFESE S B S A R AT

(3) BRAHTIF R H = b RIF B RE I 7 — Fh F BOR IR IL A R IR 55, N BL7E BOR R
W IE— PR 5500 B R Bt R B [ A Ak 2 — R AR O R AR i T B R, AN
S I (R TR ) B 4 B AR B O A 1t (A5 TR . L A S A 751 A [ S/ MR AZE 1 3t 7 285 s 2
o] IO B ) BT 7E . , FEZ B AR RISk .

B T HREACT ORI AR 5K, R 4 8 O A k. B8 s R A 70 [l e 5 A 55 2% %
UOP BUL TIIOL 5 B4 45 4, B ) & A SRR 0 By, 890
(oHBR Z AR AT Y [BDBOBCA #ATT B, IS A7) b A5 B T 3 4

w2 RAEARINE 2 R BRAH R B, BISHRFRE., EECLES LR
R SR T B AR IO TR Y 45 2408 . BTt OB R A 1 R A s B L
7 A et 2RI S S A B A TR o BRI AR AL 27 2b F8 , 51 Anops B A 70 5 7K
IR AL S5 Ik .

ARSI H R A 0 I SUBERT AE AbR _EE AR . rP R I 0 A ) B
TERBIRK. 45 ESME R 68l % i — T B ) AL ) il = e AN A ] o
FiF o5 HL R R A . 33002 B T B AL I 9% R B R B0 B 248 8 LA R T 2% 4% Bt
FEAWTHE AL  BEALTRI 0 2 i ROR B, JER AL TAEAL R 0 4 Al % o —4E, U AT X 8 =
PU4E BB A SRR IR] . ZER I T, BR T AE AL S RS I S840 th it EHLEAR
HOA R E S TR BE MR IR 1, R 5 4 Uk st Jn ek 18] A S N a$ 0 B T REFE L
T2z —FPB TR Y, AT REAL I A A RN, BT L2 AR R R B0, (8 R — M AL 19 5
RAFER , B, AT B ) B Aok b

FEL S A 790 i 2 Al A b R B SR K A A 1 DRI » 4 T TR M A 300 1 3 il
REALTR A TR0 B B =18 BT o B Ee 1) £ e /)

TEAEFI) 73 IS Ko fix 4

L4.1 HEUERHIA

AL B B AP FI%L B 5 B ARRY , il 448 T 5 I 3R 0 £ B R J& W E AT TRA 262
R+ S B B OB AR #E AMTTAGR TR AL . BF 50 R R S0 4 i S 25 57, R
BEEMER. BRI R AR, KB LT LR 28k

L4 1.1 BERREZEHAAGH —Hy %

(1> ¥jAHAELL (homogeneous catalysis) . $5 2 M4 AL 4 T2 F R — M 9 B2 Rz

SO; + 4 0: > SO, GRS REMLAIE )

H2 S0,

C,H; OH + CH;COOH CH,COOC, Hs (R N ¥ 552 2 T

AR B RAREALIX 7] % 45 BC AL ALV L & BT I AL ) R AT IR I A L2 IR b &



6 v Ry AIAEAL

W), EHEP O RADER T 8 2R R T R B B ALR S RON  4 T B A e OB
FHRIEHANS B BB B R SSH, 15 2 /0H — R RN 43 F 8 ABCADIR 2R T 8536 16 »
M EEE RN AT BN, i B BRR BRI AL S I BEAR

RhCI(ICOY[P(CsHs )3 2 +CH;1

175°C .. 2. 5MPa(CO 4H/E 1. 6MPa) CH;COOH

CH;OH + CO

AR LL Rh 0B FAUBLAAL & AL 7 — &AM (insertion reaction) .
(2) ZHME1L (heterogeneous catalysis) , #4675 W PIAL F AR 6948 , #EAL 3 F R

R AR BT . XA S FA S, Ik 1-2 FiR.
®12 ZEEALHEAS

% & M = MY il
Wik Kk BRI R
fEfx ik e AV B
Bk <k BRI A R
[l ik Bk SEREAL IR 208 0 ) e

FEER , EE R RE LB BRI A Y, SR 5 B B B SO o 384T BURE , SR 14 v ]
WA AT AESHTE— RN, BISER3) R fK 1k R A B R, S 8 RS
M. X ERBRR N 2 B A K (heterohomogeneous catalysis), &E F&AE MEX
B R LR 2 X P 5L

(3) WA (enzyme catalysis) . A WML B — 2okt BRI/
HEBBD T X EAAR/NELR LS BT R4 F— R — AN 8 R F R 1
B RERE LT ZEERTOL. FTUABELRN THOMELR S AL R, fim,
0 Bl 5 S K AR RS

BRI R DA R YA — R DK S T RIER D EMS R ENERE T
ZHRBRNASTHEREE LS. EHHRELD, REYSEERNRS T2 T (R 75
POl g, — BT RRERSBESN % LR EEEMN, BESHERLT, B RK
RIS CBRIBARD ) BRI R R TR (5 1810 12 FEF 295 8 SR S R AR B A Xt
B J) E R0 DY R AL ) 5 R S 7 B8 1 R B LA L B B R
BRERNGDH EB T ERANLENERELR T RS TSR KRN HELHT WAk
BEEHEAE. WO RS XHE B FE 4 BRI s BT LA B 2% L) 40 B8 B B L

EELE — AN, RIS R EEAE R, 78 T8 B X 2 5
HUSE YRR S TR L) 5 R0 2 X 40 FF X s (0L 5 2l , B 0 B MAA R 2 S0
BEMREREEL . REBHER PR R0 S A5 R, A— —SEE B
ﬁﬁ%ﬁﬂ'&ﬁﬁﬂ@ﬁ**ﬂ%ﬁ%(energetics)‘?ﬁ‘lﬁ%ﬁﬂ’ﬂ%#ﬂ\Iiﬁjcpl‘ﬁlfrﬁﬂﬁzfiﬁ,%*mm
BT R MR AF B Z A B, %% 1 LRE TR BB B b5t e T &% 25 BRI S 51 MR 9
BT HERERREIE. EEZHEANE N EERR T, XA AT B 1 £
Fib. FIImERETUTH 80 FEHF %, BEXTHMEANRRNERFNE SN, 5T 24
BTG T TR, B s 5, = s R i L AR ZET A A R X A ik



