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1. Befrsk s B e Hl &5 ok, HILS L AR AR, B
S B AE AR R AR B BB, PR EF kol —aAnsS &%
12 Ao ALK & 69 R A B A, AR & £4 (1) %—Hs, EiLB 6

A BT EY—F, A (2) FAy, citg ) TR —:
() @iedn, kB R, EaAmGLET,
(i1)A 2 B 169,

(iii)15 3 & 89 Z A PAL &4 49 3

(iv)15 %L £ = RAMALEY, F

(V) ZAX B 04 AL
&#&mﬁgﬁﬁﬁ%%T,ﬁ#$ﬁ%&£$ixéﬁﬁT%ﬁ%%
ETF#A (1) 8. 9F 104%4 kM (2) FEAFRE.

) RERAEX | hFE, RTHEA2 - 20 ABRT, HENE
B AR H A G35 75 ~ 350 Cogil BiAe 8 ~ 346bar #9EXTET),

3 MEBRAER 2GR, EFEAKZES (A) )y —HF 6%
4B, (B) 2V —#fmiutshs (C) 2V —Fily, TRARKSE
ﬁ\éﬁméﬁﬁﬁ\;ﬁﬁiiﬁ%i,%%A7~8A&ﬁ%

4 ReRE AL RALA e B &k, LA AR AAA . e
ia%?ﬁ;éiéﬁift;kﬁ‘ﬁvﬂ‘éﬂﬁz‘%?ﬁﬁiéﬁ B BT, Pk ik sl — RS S

AHE M A ALK & 69 Rk B, RBEALRALB(AREY —F 6
m&%(mé)*ﬁﬁmﬁﬁkwuufﬁﬁA Cik AR E.
ERAme s, SR ZRBA, FRERS2 - SARRT, £
?$ﬁ%é%7%ﬁTgﬁ%ﬁﬁﬂl&~WMm,m£BO~%OQ
AARAAE (1) 8. 94 10 kK EMERF ((2) Tl TRE.

5 MMERAEL 4 F ik, RPEANARBARR BRRRLE
(A) 48, (B)#iLE. #REEILRSY, (C)RMEEGMRE,
Epfob e, ZARBIZ PW%,W%FA7~4A&ﬁT

6. MBWIHIEF X, ¢ L%‘%h"%ﬂbl&—'—%/g\ﬁﬁﬁ‘ AR & Fo K 89
BAAiskk, FrRMBALIRZ A4S (A) 4, (B) BILA AR I NE 2K
HiRe, (C)%A&%wﬁ\?%%é%%mﬁ\iK%ﬁiﬁﬁ

CF., REAMA%IES 18 - 104 bar. BE 150 - 250 CREALT

HE (1) 8., 94 10 ey L Bk ( 2 ) FEi FEE.
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W 1% 6 3 AL

AEPFREUBROBEENERSEL ST x. LAK
%,$ﬁ%i%%%i%%%%ﬁ%,%%ﬁ&\%#&H,ﬁ%i%
BB B R AR R R AR, R RS AT O
4R Fe—A ALY, Ridhit g R, EfseLE.

AHA LR REALEI LA RBRG LA, Fld, RBRALX
%ﬁ%mﬁﬁ%#%%lﬂ?%%ﬁﬂoﬁﬁH%Tﬁﬁm%%%%%
dElitdk, EEFILPHEEREFRINTREILA.

LB A M B e LB, LEBA LB T E, WEFARLY S EME,
WW%E%F%,E%@E?ﬁi%?@ﬁ%ﬁL&W%%ﬁﬁmo%
§AHF SRR THRETHFRAR AR AITFE, XA AL RN Ao
W MEXARSES 3 - OBMEBARBBROARLS . AL RE
%%%Cw-@ﬁﬁﬁ%ﬂﬂﬁi@%ﬁﬁ%z*ﬂéc%”ﬁf%%
W VR e AR R e S BEAL A BAL, R EX (1) F (2) BT

1

RICH=CH,+ CO + H, > RlCHZCHng + RlCH(CH3)gH (1)

1 1 @ 1 E
R CHZCHZgH + R CH(CHB) H + O > R CHZCH2 OH

2
+ (2)

R1CH(CH3)EOH

%;ﬁﬁﬂﬁ%@%T%%i%iﬁ%#i%@%imnﬁ%%ﬁﬁﬁ
AMEE WAL SRR Y. flde, ®EAET W RRLY B EEAER
H42, 45 AL T Aty R AEALA R ERE T W BB S LEE Y
N YW Ko

BB RA (LTHARERENL) ., TTFTAEX (3), KTHAR
A —RAEFE (—F) EEEZHE, CEMENNERELET LE
ARG, R A KR BN EEFBE. pREX (4) 2 (5)
Blw, XEFEAENEARER—BMABREY L FRBITED,
i b&7 %9 HAEHE.
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RICH=CH,+ CO + H,O > RICH?_CHZgOH + R1CH(CH3)gOH (3)

RICH=CH. + CO + MeOH > RlCHZCHZ@OMe

2
+ (4)

Me

]

CH R]'CH(CH3)@OM3

2 RlCH=CH2 + 2C0 + H,0

e 0,8
> [R CHZCHzg 50

+ (5)
[RJ'CH(CHB)g] ,0

FREEX 3. (4) A4 (5) b gy AL R X R Sm e, T A
N F: Pino ¥, i Bh 4 B B e B ALE AR, 4R %% 1 Wender o
P Pino, £ 2, John Wiley&Sons 23], 4229 NY.% 233 - 296 ( 1977 );
Mullen , & — &AL 64 # 6B %, 4 4% ] Falbe Springer - Verlag N1
sk, f&E, %275 - 286 ® (1980 ) ; Colquhoun % HEAMAERK
$ A A8 B4 Ak, Plenum HkA:, A2 NY, % 102 - 106 W,
119 - 130 | ( 1991 ) ; Forster %, JEALHA BT - #Ff iz, 23,
89<WM)oﬁi,ﬁﬁm%ﬁ%%&%ﬂﬁ%ﬁéﬁﬁﬁgm&%ﬁ
F A R, AU T A P AL L Samel &, “HEELATAEN
# Ullman's Encyclopedia of Industrial Chemistry ¥, % 5 8%, % A22,
VCH # paat, @2 NY 223 /1 ( 1993 ). T REBA A kAR EEORL
54E% ) # Ni(CO)e #AL | Fo & B (>186 bar.2700 pis ), BEEHRNZ
Eﬁéoﬁﬂ,%ﬁ(ﬁmt)%&ﬂﬁﬁ&,E%%%&%N%ﬁﬁ
Gy R R, RAELME Bertleff cg AR FEFERSE R, L
Ullman's Encyclopedia of Industrial Chemistry , % 59, A A5, VCHH
gt g NY, %2237 ( 1986 ) .

ﬁ&ﬁﬂ(3>\(4)%(5)%%%ﬁﬁ¢&mé%ﬁh#ﬁ
BT 9| Xk P A 4R b 5] R 89 SUAK Pino %, Mullen, Colquhoun
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% %o Forster %; £ B+ 4] 3579551 . 3579552, 3816488 . 3816489,
3818060 . 3821265 #» 3852346 ; Bittler % Ang .Chem.,Int.Ed.7,329(1968)
= Tsuji.Organic Synthesis With palladium Compounds,Springer - Verlag. 48
W =@, %81 - 84T (1980 ) . XEFHEFEREMEAA, WL
B AR, EAET LA EE A, 4. KRR &M
QRN AN, LERAFRSBERY, ZCFHFRSBELRT
XA AL T R e £ B, AR 4 - B4 - RAEILKE AT EE
555k A £ B+ A 3944604, 3989751, 3946055 F= 3980683 ¥ A 4.

Eir - - GARABAR - - 6 AREBBEKEALETHE
W RALA £ E A 3821265 TAME., HRALESEZTIET, A
18 1 AT AR b AR T A SARMEALEL B

ERILKEZGETOHRERAH &EHE. B BB E B F A
43772889 . 4407726 . 4625055 . 4537871 . 4335058 . 4483803 .
4354036 #» 4540811 ¥ A #&E, HEAKRES (1) —FRLSD,
(2) 6 #%4E, BPék, A4y, (3) =48 ZMEI&ek, (4)
BALan, dosiodn. iR &P A8 Ni(CO), B AR R R AR A Ao TS,

KK P LA R TREN 6 AEBEAHE—2RATR
WIEE AL S A fa e, Rd, 6BREBESACER—REAT
%%ﬁ%m&ﬂu&ﬁﬁ@%ﬁ?mAﬁﬁﬁﬁﬁi%%%%iﬁ%#
& . {54, Imbeaux %, # J.Chem.Soc.,Chem.Comm , 1678 - 1679
(1992 ) # AT T4 F A%, BPRAKETEH Mo(CO), ARETH
B B SRR BB A MBS, A B A 3790607 4L T AR
R T MBEANKRANGELY, RA—A5 G EEANLEN,
b5 6 ARG EEAS. BEl T kR RBI, WRAEE, €
44 3 5 A A 3L AL B A PR A AL RE.

LEEF 455813 RETABRBRTARTHEREAS 62 25,
5 Ao Ao SRR A A ALK, X EA R T E PR R B ARRTF
BAFHE, TNLAESBGEFRETHR. EBEA 4558155 £
SR AEEABEEPRm—AABEAERELEL., KL, ZARY
K345 E0 FIEA A E — ALK, |

25, A 6B A, KERAFEXA W05t Afcth, 1A
B EEALR R TR B AL, AFTFEBFA 1998218, 1998219,
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1998220 W, 422, 6 #%4BEAMHHRAEFARE, RLESHEFS
BT i 47, BP#y 193 bar ( 2800psi ) #= 375 C.

KA RRIRAE T — MRS Bk B RS R &7 ok, AR e ML AR
Wk, IS AEZ B AR S A, BE Ry sk AL B 40 BLAT. AF ke
gk —FALBEL AW IR HEAAR R RS MIERE RELEELS
<1)%fﬁé,%a6méé#é)fﬁ Bpék. 48, 4R EANNR
Lty (2) B4, A TRAHSTE i

() EAcd, &8 R, ERGLEW;

(1) 82 B L 69,

(ii1)15 s T E e A FAL A4 &

(V)15 3% L E 8 ZABRKA ALY, K

(V) = A B 04 B AL
Eﬁ%m&&#&ﬁ%#T,ﬁ?$ﬁ%£Tﬂ%ﬁ%$%ﬁﬁTﬁ
ﬁ: (1) 8. 9% 1044 /&, BFFe. Ru. Os. Co. Rh. Ir. Ni .

L Fept: (2) PEATHE. AAVURBHRLERELERE (1)
giT =44k, wRhAIr; (2) NigghAARKLERAEHRT N(CO)
AEHHELERR, BEFEESG (3) F&y B R Al B
R R R #b ey F AL AERH G —FA A TERETRAFTETR
WREEREE., AF RERAAARARA LT BT RER FoAF T HEAT,
X EIE A, JAALA, 4o E ) 95mol % &) H A EAH 6B A
Aoy B A G — ALK, mAETEL

Kk IR EALH B — R AR MY TR 6 RAE FE—A
( TUPAC 5 %35), BFCr. Mo. W, RALREH. 2%, Mo 2%
FxaE, Bmthiz, Erl, 6&A%“aA6ﬁéé%A%%&~
HHXAm 2R, REAELE Mo i %L R R 6 B AL S X R E
BATEMARER, REBF.

63 4 BALE ETARLICEA KA, ﬁﬁﬂ&ﬁ&ﬁ#%
4Bk E A A% % 0.0001 ~ lmol, AR E 0.005 ~ 0.5mol . AT
ﬁﬁ%ﬁ%%,ﬁ@ﬁ%ﬁ%@ﬁ%%ﬁ%%&mﬁm~9w%mm%
50 ~ 48000ppm Mo .

gLt B RARIL A Tu&ﬂgﬁ 5 R m, %iﬁ%&\
BALE,. Hikde B ey EHAy (2 Yy (1) A (2) (i) 89K
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ﬁ\@?ﬁ%i@ﬁ%&%ﬁéci%ﬁ%ﬁﬁ%m%%e%é?ﬁ%
AEE. 6%AB X (EFXRC. Brail) ¢9BF A L1l -
1:1000, 43t 1:1 ~ 1:100. '

ma (2) (i) A Bicsin fh &Rt LARSH,
Fod® . 49 bofo/ RAEMARBRE. 15 % 7% ( JUPAC %% ), B
ﬁV%#@%iﬁmm%%%ﬁﬁnsﬁi%%iﬁﬁﬁ%%%ima%
A 4o F i@ X 0969

. 3 + 3
f—%as X~ f'%
4 4

(1) (11)

g¢w\Ri1#%w%@%%¢m¢ﬁﬁ%%ﬁﬁ,Q%N\Pﬂ
As, X%m%%o@%%Wﬁﬁ&,@NiP%%%%ﬁ%%%@%o
ﬁ%im%%%¢m¢%&%%%a@@ﬁ%%ﬁﬁ%%&ﬁﬁﬁ\
5~74ﬁﬁ%%%%%£;%g,wiﬁﬁmKiﬁwﬁiﬁom%%
X%iﬁ@%iioBﬁﬁ%%?ﬁﬂ%%%%iiﬂ&ﬁﬂ%%%&
?M%Qﬁ%%%%%mwwiéﬁk%%\N—W%%%%é%%,
NN-;Wﬁ%%%ém%&iE%W%ﬁﬂ%%%%&ﬂl"ﬂUl
FEABA) LK.
= R EE ALY S LA de T AL X e AL e

Rz—-
4

(III)

iéw\R%ﬂ#wiixoﬁ%ﬁmﬁi&#%%&%%,i%%%
i%%%ﬁoNMR%%%&k%%%%%%?ﬁﬂ%(H)%iﬁ%
WAk R S BB 61 5 N BB AL B R B AR AL,

sy (2) (i), (2) (i), (2) Cii) . €2) Civ)
%(2)(v)?%ﬁ&i&%&maﬁﬁ&m%ﬁ%(2)(ﬁ)\
(9 (iii). (2) Civ) A& (2) (v) ag&FH1 - 200, i
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1~30£&%WM%2)(u)¢WF&§ (484 (2) (i), (2)
(iv) # (2) (v) BATIHLETHG6 #%&Ek. FfEMAASY
mm%mﬁ&kﬁ B LR TR B R sty TR ti i 88 TR
WA EE., Km, LRGELKZES: (A) 64kE2E, LER
Mo, (B ) Z¥—#afedy, (C) 2/ —#asy, ZARSEE.
Eppieoe . ZRBIZABEA. #item (B) BT VA AAEAT ) B
M ((C) eiietipeh a7 X384k, 122, sitddh (B) ZHER
2L S A/ RBAEB S, Fld, SR &R 8 AR T BRI,
Y —FBAIE AT AT E, CHALSHRANMBTE, b, HHE
KA R OERRRRK LR, B, ALBBEAALF R/ AE
B, ALK AR A b s TRoEs: ~&EEEH a5, BmR LI
FX e, LA NERZFEARKRA. LA 28 MXAFBEARZELA
AT 6 A AE M,

BIKTITRE AR T 5 BE, Sl RERGEE (BAHRIR
B fm FARAE) . RA. PTR6) BAREACR Fgfe TR EALZE S 49
. BE, RFE L% B AN 8 ~ 346bar (£ 116 ~ 5020 &/
%+ P EA - psia ) MEE AR, RELENEEANTEA I8 -
104bar ( #5261 ~ 1509psia ). *F L # AL, $FRHALELEA 28.6 -
83bar.

ABATEBETAL TS ~ 350 CTFi&4T, i 150 ~ 250 C,
ZALEFE 150 ~ 200 C, —BABTAAALSGHARA, @l
o AARBEETUAARLEERAEER, #He_RAE KA. Tkt
A AR, AR éﬁﬁéﬂ'ﬂﬂhﬁ%%&r {2 41164 B EALIE He
GERALE, REFEH CO R, BMERGEL, HTRER
VKA E BT EIGK, Ribdefl, ATUESL., MARRILITH
SRR AR F K 50 % AR A A — AALEK. AR AL AL
st 3 AL R A BT UK.

R TAK SR Rl PRI, Fldnd 2 - 20 MR
F R, PLERBAELAAALRS. P, RAAIFEGE
WAk %, SR RGEEAN SR LB EEMERT LT FAHRE
SEAE. B, 1 - BB A S ETR 2 -FEARBF2 -L
ETEGRAY, X4 5 ARLSHERTFAHKE, LSSy hegiEssy

6
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E AL, B, ABAAFEATARGSER (CcREZ) AL
MR FRE, KA AR bR A AT R FERAMKIL. M 2 R R
ERAER, ERESERANFS. B, RBEGHEEXNE C-C
o - HBRAR, L. AKRTHE, CARSRAFRTR S, HT
5B,

ATk T vA R BRR 09, F i geh ik ey XRAE. 1& B A A K
HERAMAFAATULEREZZEALE, LASRARER
( C,-C4) B

Kok AR B AR AL THAT, PEER RAREN B e
#EAly, BERFKR., X, FE ;Wikwmmé,iiﬁﬁﬁﬂ
REE filde, ZERE, XEHH, KB LBREAANF. 2XEY
b —F A HH T VAR B AR AR Aol . Bl e, Haﬁﬁ?ﬁ%?‘@xﬁf"]'uﬁﬂzﬂi
KEBETAHBRAELETHREBROERHE, EAFTHAOIHRET K
W % B R BT AL R AR R A Fe B KA Jé’uiﬁ)’l R R AT R,
Yo B LB AR IR, WwRER, BBRERERTE TR % R
WE R EEG BT S, BAHRRGEMNIREARAGRF, Fli, £L
%ﬁﬂmﬁ&m&&%ﬁ%&c% R REREGRTHAY, B
A F 4Rk B R A T 55 B AR TR R E TR, VAAE.
% 2%%%,£¢$%ﬁﬁﬁka+i%wﬁ%%ﬁo

Y BB R AR TR AR AR AR T AT, S BT M KA B F T,
KM Z2EM, mAGFaELE, LHERZ Nijfefe, Fp ) B AR &
B, et XHTIRE, BAARRBEEAALLA S, 9410 #E
B 55T 3B, #l4ei&T 300 4/F 4 ( ppm ), #HHR R AL N Ao
Fe F. Ni 8¢ sHABALRGERALILRATLESA
4372889 . 4407726 . 4625055 . 4537871 . 4335058 . 4483803 .
4354036 . 4540811 ¥ HrE L%, HF Ni 2 CMAFeERKR LGS —
284,

KEREG T ENE—RARAEES 3 ~ IANBRBRTHRBOHE
B ZAS ~ SABRBTF, Rk RBERLKEFGHE, HELA
ﬁﬁ%%ﬁ%ﬁ%%ﬁmoﬁﬁﬁﬁﬁ%¢ K& EHEERED T,
M3 BT @ PR Z R A AR A ALE A | Fo LR &, BRI,
MAﬁ%mawﬁgﬁL/lé/ﬁd%&,%ﬁﬁﬁﬁ A1~

~
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U

3ERK, Ede AAUR T T R t) ARAE, AREFOHEEEALAAFM
T4, ERIKAETEARAFT ETAHFARPABETGRSN.

AE B AT EETRE RaS TEE—F R, FTRHERE
fe 53, MEataédt ( GC ) #4447, 42 A Hewlett Packard 5890 GC,
A 75M ( 0.53mm R4, 2.5um &% ) Quadrex 007 CMPS £ mE A,
LR, AR, HSoW e TCD 94 8 TR, M LHERAL
%3, ¥ 8 GC 34T, 42 A Hewlett Packard 5890 GC, A 25M ( 0.25mm
M72, 0.25um A& ¥ ) Quadrex 007 FFAP £ &4, P - =T A A4
My, pAEH, HBaHsMA TCD 4R Zm. LEOEANREE, AL
A E4L
%] 1

S1g47 % A AARLE ( 00187 BEARHI) &%k, 8gk, ARBAEL
AAEE 115g. % H &k, Ke9EEH 0.6 BER. &k 300ml
MR A B EE Y, W4 1.45g ( 0.0055 B/R, S5.5mmol ) 7&K
% A48 ( Mo(CO)s ) #= 6.55g ( 0.025mol ,25mmol ) =& &M ( PhsP ).
HEEKEEH, ARAMKRF K.

WE, 1 - K% (35g, 05BR) BEHEZRRIPAGEE.

| Zy KGR A A mEZE 2T bar ( 39psia ), FA—FAALKmEE T.9bar

( 115psi ). RAHMmHKE 175 C, CHEHZEFHI;E 217 ~ 25 1bar
( 315 ~ 350psi ) , #J6 A —AAHBEEH E 355 bar ( 515psi) .
BREAE 175°C. 355 bar T4# 5 I, BEEmA—ANBEARKE
N, BEERESH, KA, BREFSN L - RE B2 - KA R
L0 - K. TE. 2 - TAAEA2 - LATH. 2 - FTAREP
) - LATEAREAND, CIEA L CBR—REESMER. &
WMERETFAL A1 PHERESGRFERRLREY T AENEA
S EEE 44
I 345 2

10.7g # ( 0.6 BER) % 104.3g H 8 eqiE & AmAE] 300ml HAHR
He R H AES P, £R4290g (0011 BR, llmmol ) <HEE
£-48(Mo(CO)s ) #= 1.02g ( 0.01 B/R) —k& T4 ( LiOAc2H,0 ) .
SEEREEH, A NoHRFZ.

SE. 1 - SH (35¢, 05Smol )ARFHAEZRBIMAZEET.

8
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(R
W

REREREAMEE 2.7 bar ( 29psia ), HHA—AABME 7.9bar
( 115psi ). BAWmit £ 200 C, %K/EH—EALBPEE S £ 355 bar
( 515psi ) . R 42200 C. 355 bar F 445 0, #HFEZImA—
EABUBRRES. HAEERELH, KA, BAEXIN 1 - KEH. &
X -2 - KB, ORX -2 - K. TE. 2 -FERBRA2 - AT
do A 1, 2 - FPEXEA 2 - LATERAEA LM Co B —RAMAMF.
SMERTTFEA ] . REHRGHE, EAEBELEEHN, QUELDTR
LR, EAEHSHFELTS, FEERESOBEALANFEESY
3BT AT,

5 5645 3

BT ZEEBAEEAN, EELEEE | MR T, FEGHSTLE
FFA L. AEAGAD 6 AL AFRAS HELRAZRB, 25
T AW A HARF 69K £
5t pb 54 ]

b 3 Mo(CO)e #b, EE Faes 1. AR TAIGSMEETL,
RRIT W B o5 Co BB TN S, KERBIHLY 6 ZEEEALE
.

4 4
B 6.95¢ ( 25mmol ) = E & A ( PhyPO ) B Z R EB S,

EE AN BT E. BEGINEERTAL AKARPILET 15 %

4 AL e 2R .
%3] 5

F5 Eap 1 FAFE, RA 194g ( 0.0055mol ) <HEEEHS
( W(CO)s ) B Mo(CO)s vASh. FE e BETTRI.
34 6

10.2g 47 % &AL £, ( 0.0394 BE/R HI) &k, 693gK, UAR
MR A B E 115g. a3 Hl ik, 2KEEH 06 BR. RERWANE
300ml . #EA4E. AU G HEE T, £R4 3.87g ( 0.01lmol ,
limmol ) =& & 445 ( W(CO)s) #2139 ( 0.05mol ) ZFEBE. &
REEREEH, ARAMET T,

1 - X% ( 35g, 05mol) BitFHEHBRBFIMAZEE., AHA
ERE4&mEZE 2.7 bar ( 29psia ), HFA—ALEmWEE T90ar

9
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( 115psi ). R4 ZE 200 C, KER—AABRAEE A E 52.7 bar
( 765psia ) . HEZE 4 200 T, 52.7bar T 44 5 B, REFERHKIm
—EABARKBEH. BEERELY, KA, BREFSN 1 - K.
BR& -2 - XM, WX -2 - S%. 28, 2 - FEAXK 2-CTAT
B, 4o iiedi 1, 2 - PAREA2 - LA TEAED L4 CoB—RIRF.
S ERFTT LI
49 7

A 1.21g ( 0.0055mol ) 5<% E 44 ( Cr(CO)s ) B Mo(CO)s $t,
FE Rl 1 EYR, oWERFTTEAL. KEEFLMAEGIERA R
L TR R T 6A R B,
5% #6.45) 8

P A 2.42g ( 0.011mol ) <& &K 4% ( Cr(CO)s ) B W(CO)s E HI
% 2.50g ( 0.037mol ) Lil BRAX S, EE =44 6 69 F B o MERFT
£ 1. AE#p BV T EMER Criedh F—Easyfolt AL Ct
et (Lil ) &9 .
5 3145 9

p B 19mmol HCl (AR EH A ) B HI, & £ 1 Frid ¥
T, oM RFTA L, BiE, RE% Tadh, fACHAEAELA
0 AL 4R R A RLEY .
%34 10

BT 7 PP A5 R G AT B M 6.95g ( 0.025mol ) PhsPO wish, £ 5
S 9 T, SHERTTAIL, AR —FHPRLIERBE,
{o4n % —Fr £ R ¢ QAL B 4.
L34 11

BT AL E ( HBr, 19mmol, »AiRéy HBr KiEz F X ) K HI
AN, EE LA 4, MKTRAFIGSHEETTEA], Z&
BIGH B RENR R —F AR QI AS, CHRME.
4] 12 |

e 2.50g(19mmol) Lil B4k, HI 849, & 5 Ssep] 4 ., IR %
H A IFF g TR BT T AL, XEHEIET LR TP A RLE
T4 AT S 6 B 12,
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=5 13

BT HI AEd& A 2.37g ( 9.4mmol 1, ) LaF. 1.43g KATEASL,
FTE RS | FRYE, SHERFTAL, ZLERHATARHR
o) R iE.

F 49 14

BT 47K HI 69 281K 2 1.5g 47 % 47K HI ( 0.0055mol HI ) »A%h,
TE AN | RS SMERTTA]. RERPELERLEE
FERME (n-TH) HEZHTE. f

L8] 15

BT A S A A MR 52.7bar ( 765psia ) 89 &AL, A

sl 1 TR, pHERTTAIL
LAt 16

TS 'J‘E“‘T}iEL—i‘iﬁ M4 A 69.9 bar ( 1015 psia ) 89 E A%, €L
s 1 R F R, SWERTTRIL.
L) 17

BB A5 52.7 bar ( 765 pis ) #2200 C F#AiTsh, EE FkEAM 12
ik, mASBHBRHGOWERTTERIL. HafZH EMIEARS
TEANRBREE.
= 3649 18

10.2g 47 % 4k a#AL & ( 0.0394mol HI ), 6.93g Kayisik, AR
e FABEE 150g. &KEF, Q4K HIER, H06ER. RHER
Ao 300ml, HURIEHE. BB FHESE T, £R4 2.90g ( 0.011mol,
1lmmol ) <% & 448 ( Mo(CO)s ) #= 19.3g ( 0.05mol ) = FEKER
HREERSEH, ARAMARTRT. ,

- X% ( 35g, 0.5mol ) B FHERKEHBIMAGEE, A

v ERE S mEZE 2.7 bar ( 29psia ), BA—AALHImEE 7 9bar
( 115psia ). RA4 A £ 200 C, KGR —EAHAEE S £ 52.7 bar
( 765psia ) . B L4 200 C. 52.7bar T 44 5 /Y, AIEE B R AR
o CO MBRBEH. SHEERELH, KA, BHEFIMN ] - &K K
K- 2 - KHE.OEX -2 - . TEr. 2 - FAKEA2 - L%T&
bo ke 1, 2 - WA KRB - L%T@M’Fﬁ 3 4k Co B — AR F.
MERTTAIL

1
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T H Ekp) 8 ATE SR, 2R A 193¢ ( 0.05mol ) B3 87390
FEMBE. AL FHASTEETT AL
7

Bem 35g ( 0.5mol ) 2 - AHEEAK 1 - KA W(CO) A 2.90g

(MMmd)Mmam%mﬁuﬁ,ﬁii%wéﬁﬁoﬁﬂ%%%%
%%%ﬁ10$§%M%%W%&m#ﬁm%$ﬁio@&ma&%ﬁ
$ﬁ%#%$ﬁ%%ﬁ%%ﬁmﬁﬁ%é,@%%%%&%&aﬁﬁ&
8 & K. |

A1

Eef] 1 - X% 2 - B ZE Ce BB LA
1 0.6 2.3 15.3 7.7
2 10.9 41 22 0.9
3 15 8.6 11 3.0
C-1 48 8.2 0.3 "
4 2.9 11.5 7.2 4.0
5 0.7 6.6 49 5.5
6 0.5 45 8.4 16
7 15 7.1 3.9 45
8 0.7 7.5 2.1 3.2
9 28 26 0.6 16
10 5.2 4.0 0.7 2.2
11 3.3 7.2 0.3 22
12 0.9 11.7 22 3.9
13 0.6 7.4 54 5.4
14 0.5 75 6.4 10.8
15 0.3 6.4 6.6 6.8
16 0.9 5.7 7.2 73
17 0.9 8.0 7.4 2.6
18 0.8 9.5 6.5 2.4
19 0.5 6.9 2.0 2.8
20 0.8 15.4 41 3.3

12
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15

20

30

%4 21

—FEd, W 72g ( 40mol ) K. S54.6g#EK Tr ( Etl ) = 178g
( 2.97mol ) T, HEmA Il IREBOGREREHZEETY, £A
4 58lg ( 0.022mol ) Mo(CO)s #= 38.6g ( 0.1mol ) g T R el gh
( BuPl ). (LEBEARALEEMNANFS, ) GEEE—ETER
FERE, THHELEE, RAALKR KRBRAALAA. —AKLEK RS
R %, vA6.9bar ( 100pis ) #93 F k. |

SESKEMKEI80C, FA 111 LH: — S B RESIAREE

55.1bar ( 800psi ) . M4 44 90min., R E 845 — b M AE 8 4P W

2k A B RS, BANRA E#ERE, 90min R EHELE
B, BEabEAAA. SWREFHiER, MNLBRTE ARLE.
LB Ao R BR.

A S RBRLAGERYK (ARFABLEZA) TATA® GC &
s

: [(_Xpa/74)_+ (Xep/102)] = .
n, = Tac

(xea’88) * (X3/60))

$

n=ERHK
x =E¥45% (158 GCH)
- BB T B ERE
Moo = T4 B EG UBABERE
= Fr4 Nt LB
A, L¥ep - RBMLE; pa- RE; ca = LRUE a = LE.

S HERTAI iH?ﬁéﬁﬁA%ﬁLﬁ%ﬁﬁ%ﬁ&%&
BRAM T ETE N, RS AGARRESN, CREERH (BER
FBLE) . REREFHEFE.
£ 22 - 30

%%Mn~30§2§%ﬁm1%ﬁ&%,u?f&ﬁ%(1)+m
| 22 B 40mmol w T A sk, (i) Fsed| 23 - 30 P T AR
Bd T o % e s ( mmol ) BUAR:

13



%34 23 B4R (100 )
%34 24 B4R ( 100 )
E A 25 B 4T (100 )

36 45) 26 w9 T A AL ( 100 )

LAt 27 won-FAmLg  ( 40)

545 28 AALAE ( 100 )

5 36.45) 29 ES SN - ( 100 )

E 4] 30 ZEREBEER ( 100)

B L 22 - 30 1FE| ey oA R A & K et | E A REA BRI
+F£I1I.

%349 31

R 953g 47 % Ak ariL & ( 0.35mol HI ) BARBMAR TS, EX
Sl 21 RS, SMERFTAI

£ 1
el FEE LBE LEL 7 BA BRABRE
21 1.1 33.4 38.7 2.85
22 0.8 38.3 22.9 1.47
23 1.2 38.6 35.8 2.29
24 1.0 44.9 14.0 0.79
25 0.6 46.0 14.6 0.79
26 0 36.6 27.3 1.80
27 0 39.0 13.6 0.89
28 1.4 39.0 36.1 2.29
29 0 39.6 28.2 1.71
30 2.4 45.2 21.4 1.19
31 0 46.6 15.2 0.86

% 5] 32
%Eﬂ&ﬁﬁﬁm%,@Hﬁ@%@ﬂﬁ%m%&é%m%&é&
£ Fai2 kS, EEA BRI, BHEETMA SSlg (0.022mol )
Mo(CO)s. 19.3g ( 0.050mol ) w T Asfe g, 109.2g ( 0.700mol ) A
X 245 A 555g -( 7.5mol ) FEk. {ER A LoBIKREMIRISRE
B EREAS - 10C. HEEKREMRAE 68.9bar ( 1000psi ) HAT R

14



10

15

20

25

ik, FHA 2molhr ¢y A ARF A, BEHELRE. EREZME,

S EARE AL B RS T R AR R0, BT M EZ
LE . |

A MR, GELEALS S WAAH—AiLEmEE 241 bar
( 350psi ), KEAMMKE 180 CT. EmARIE ) A EHE— LEH
Jmol/hr & Sk ek, A @\ 7 % Hy. 48 % CO F= 45 % TR 4L R
AEK, 2R 2molhr A AR AMREH YR E, HEZESST bar
( 800psi ). 5/ EFAH 20 AP BURKHE ST AT R Lkt A LB,
BEF AR, AL S AES, A GC 24, URIELRRS
B —B. MR BBFERK (N ), RBETEFAE, B GCHE
R

=}

xpan ~ npao t  Nej
150 [(Xei/156)+(xpa/74)+(x.pan/130)+(xep/102)]

Npan =

*F

n=48 484 B /R 4L

X~ 4t EFoH (F8 GCH47)

n®,=F % A 0 RBLE B R

=R A A B B

ne =74 A BRAR LI

W =B B %o EE
AA, ep= RMBLLEE: pa= MBL; pan - MEAT el - MR LMK

Bk ERKAE G EEASE, BRI 100 4, REIT
A A E &MY, B, REE (RFHF L0 RHBETERH/T

KA BRI R R ) AR BCR R 100min £ /7 8) % % s & L a9

AR ELTFHE, BFET RT3 %, AAXFERABGEST
T DA B E Rk, ERART K, AREGLZREMNFA
1.69mol/kg-hr- ( 236¢g/ kg-hr ) .
£ 3645 33

e Ak SR R4 A 8 0, EA KaEH) 32, AR AERERZE
1 24mol/ ke-hr ( 174g/kghr ), BRI RATEAAFAHHER.
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L 36.45) 34

BAPEL R AL P BB AT R A, EL KA 32, BT
4 2 dmA 2.49g ( 0.010mol ) mwAS L EsE. R EFE A 0.88mol/ ke-hr
( 123g/ kg-hr ) .
k34 35

BB RR A S kA A, EE KA 32, FRRELRA 174
( 0.010mol ) Z B T4k vish. A& 043mol/ kg:hr ( 60g/ kghr ) .

48] 36

sk 740 TR £ 31.2g ( 0.20mol ) vAsh, EE K 32. H
8 BF 4 A& % % 1.32mol/ kghr ( 185g/ kghr ), B mILBA A ik T AEA
B AR AR B T 34T,

BB NAL LA TRFTE, CHALPHE T HmfEL, 21
B EERG L, £FETHBRMKTEALD MR E AL
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