5238 ' T oM o % 2 oW Vol.7,Ne.2
199146 /| JOQURNAL QF INQRGANIC CHEMISTRY June1991

HREREHF Fe, / MgO—400 4L
Z#der KA PEX

(B FF X FegE A, K& 300071)

EENH—MFOTE, SERESE, HETHRRSBMEMLN Fe,/ Mg0-400, JHH#EFTT
TEM, XRD, Mossbauer fl{t2E B, TEM, XRD F{b22mpe R0 B LR Fe, V¥R E
B (<1.7nm), S EEHRFH. Mossbauer i W] Fe, RTHEUTMEHE. EEBWRT
Fe,/ MgO—400 % F-T KV (A (bt 7. '

X@iA: SRS HBEEMAN  SBE Fischer—Tropsch L

S BESE RER AWML AEARRIR & BAERN —F BN AR L . KBIRSEA
MEEN XM ESREBTANEBAILSY @ . E4d, —BERIFHMN XTI
REBF BB T HARE. Klabunde F1 Ozin R EBESSREAN A THE
AR EBREMFIREETT, WL T —RHSERAAHNFT FE, RZABEFLERR
FHBEAR P ERER ERITRT T —FEMT AR EARSRELH GBI
FEERETEE (SMAD ¥%. XFMHFETUHREHEHSARMER T AN TR, &
B, RIEFSEL BB AHadBPRE L sE, BREISSHERWSNSBELTIN

T HE. .
3£ 3 B 4o
1. RALREGIE SMAI B4 Fe,/ MgO—400 ALY BT,

Fe( a )+ Q) (v)=B% 9 —78°C_

@ Mg0-400

Fe /Mgo-aoo———-va*ﬁ{m Fe_/Mg0~400

MO ZERHERL LT 107 6/ 400C FHREBE 4 /i1 Mg0O—-400.

PR ERPCEE TR T ER BTREZRE L BE—RL BE=K.

ZHEK (0) RAYRRRESRETRER (B 1) $HEH. HedBRR: k4
500mgFe 1 SmgFe” i) W—A1,0, HHIRFRE /G B 7R AR Z [0, [RBAARA 150ml |
BAEAG PR, ARA S RMERAE-105C, FHiekRE ., HEREN <107
EEEE AR ENASIR, BHMAREHRRGAENSRAREE. X% 1 MES
ERBEZE, RERTNPHRRRER RS EER TP EE. REFE-96C £AER
WRALE AR Z P RERBA B Z REBE TRk —RRB R A TH Mg0—400 £k E,

AXTF19884E9 H 10 H iR,
« BB R AL



© 240 | A - 1%

ERSRPTFT-78C FHRABRE 4 /A, REEBATER, MRS Z PRGN R
Fe, [ FREMEIE, HABRPRSET Fe,/ MgO-400 ik, Pt S aHEA T4 FE.
2. TEM #E :

TEM 1l 5Z#E Philips 300TEM Hi4% FiE47T. PESRESANE SCAEB M b, LA S,
#£ 100k V 1L FHRF M.
3. XRD HZE |$#HANERARISL E#HITH. A CMT-1000 BEENT (HHEE
0.1 3 ELA) MEBFHEEN.
5. Maosshauer 3% {1l W—500 Mossbaucr Yail¢{%. WA M
50mCi 1§ ’Co (Rh), Mossbauer ¥ fl i F it 55 LA A R
Lorcentzian £RJF. FALFEOLR M ERIE . o
6. HEALMERME Fischor—Tropsch KN 7E Pyrex WEEHIEMNE w1 smasoids i

SEtA s P AT, RIMIEI)N— K. RAR Varian 3700 REAL % B
SHEROOERE, BIRALEH App]cﬂci‘fﬂ[m%ﬁﬁ. Fig.1 Apparatus for supported

_f_':é‘: % 5 'i, Tj‘ 'i,/e catalyst preparation via
1. Fe,/ Mgo—400 f4L 7 Fe, BhL X/NR1E

B 41— 85 7 % 1407 4k, B (Turnover Number) 54 (L5114 1B BURL A /ANA 6. BRI A2 At A
Pl & RBRLAA, FHESHEEEEMERRNXETSEE, RNRAT=ZHIE
(TEM, XRD Fa{L2Fug R Silie Fe, FFRBRKBRL /.

(i) TEM WEELRNME 2 PimR. #T Fe RS MgO Z IR LR, HBERIGL%
SRR A 2B LRI Fe, BORL. TSR BGAEHORE] 50 TiR%, St =3k IR A 3t 510 4~ Fe,
Wik, W — R HAAIEE N (40 1.1-2.0nm) Fe, R F3 A G4 Fe, BF M E4 LG

4,
Fe, / MgO—400 ¥ Fe, BURLA/NHT, WEE 3 Pios. @rUiEeT-Hae 4, R d,,:Z—*—Zn; =

metal vapour method

Ritsr. o WM —HBEHRPRTE, 4R - HRMRFHELR. HIERHN

d,=1.7nm.

B2 Fe, / MgO—400 HEH
Fig.2 Transmission eicctron micrograph of
Fe, / MgO—400(200000X)




5234 4R R Fe, / MgO—400 REALT 221
80
3% 60
% § 401 B3 Fe,/ MgO—400 BURIA /M4
g ;,: 20 Fig.} Crystallite size histogram of Fe,/ Mg0—400
i@ 0123405

D{rm)

(ii) CO L¥IRFHR A 774K TG0, VRHHZ ATFEARE 100CH 107° T RART A 2
ANIRE. A — W B CO RRIRBIHRE (BT OORER DA AL R ERERL) . S REM SR ERE SR
AN, EATHS IR M (RTIETER) . PIKRBTFIRL P 4 s, BRI RZ Z8E CO
M4k 2 BB . A A Dumcsic ‘¥ Jryiit BB A/, diom)=C/ D, C=0.85am,
D=Fce,/ Fe,, Fe, HRMKILTFEL Fe ELMRIITH. Rufb¥Fitatd Fe: CO=2: 1.
WA CO /3 T MERTE, HILBEE0 N 0.135am? SEF73H4Y. WOV SR

d=1.1nm,

o J

2100 e

% 80 'n/u <

;‘; w %4 Fe,/Mg0—4007% 774K F rO % B ek
0 Fig.4 CO isothcrms on Fe, / MgO—40 at 77.4»

VUL B0 120 160200 260
pressure(torr)

(iii) XRD HREWE re,/ MgO—400 Fh Fe, BORLA/NME, EMSE LRI RE Fe
Pigie, 3T XRD M0 RARKE, WTRAUCHRESR Y Fe, BRCT-HHERB/NT 30A. X5 TEM
CO L F MR B REEE IR M. =Ry BRMNERMETR 1 b, iR 1 A 3T
Tiili Fe, / MgO—400 #E{LFF] Fe, BURLR /N BB AN A Ve Bl 1R 28 .

®1 Fe, THERAIMom)FRIE

Table 1 Characterization of Average Size of Fe Particlcs
sample CO chemisorption XRD TEM

0.51%Fe, / MgO0—400 1.1 <3.0 1.7

2. Fe,/ MgO—400 4L Fe, 7SR

& JB IR F R 28 RIRIAE & K1Y Fe 28 99% L 1 R ML FIRATEE. XAMRIEWmM
Fe JR-FRAGA RN ZHZEK (0) RiEY, LHERIRLE MgO 1I/MY Fe, L FEMNESH
1R, W5 BRI Fe,/ MgO-400 fil &t B+ R E W RAURK Fe, MIE+HE
3L, FRATM Mossbauer FEARWE T RS Fe, NN E. B84 Fe(1%)M Fe, / Mg0O—400 B 5%
f¥) Mossbaucr iEMNE 5 Prx. AP LA, =0.08)53CHR P IRF M Fe,(CO),, BLIR
EH181 Fe,/ MgO {L¥H(1,=0.06) U R&BRASEWBH Fe,/ WA ¥ AH(,=0.07)
R — KRR SR Fe RABRL. HE 5 B AH H Mossbauer WA
RN RE RN AR, XIS S Fe, (NTHIRLERA, BAGMEE.
3. Fe,/ MgO—400 7£ F-T R Rh A9 {L 16

LTI A R AR BE R, B AEA R 4 /g, FHEZE 100T, i/ H, K 3/
i, FAERZE 200C, 48 H, T 12 /b0 XHLE/E, 2 119 H, F1.CO M fELLFIR.




“222¢ A OB K OE M 7%

HEAPER SR RE 2 PR, MAHLSCIES R ITI (1) Fe,/ MgO—400 g4k K A%
230C W B4 A F-T RNV ARLIE M, BEF IRE TR AR M K, R I Wl B A k.
(2) BAALY Y50 Ai BlH Y5 Schulz—Flory (SF) FiffiiRM F—T MRS P4 Ai i R
7. MILZTF. Fe,/ MgO—400 Xt C, 1 C, P #A BRI LFEIE, X5 Fe, MR/,
SPER (77.3%) #X. BENRE Jacobs ¥, F-T ™ #)40i Ly & J& OB A /N B4 26,
ST, AR FROWEAYERFERT. RNOLBERBIHFET X~ B
i Fe,/ MgO-200 #E{b5H], HArBUERIR (47%), £ 250C ATk F-T RN ER ™
YRBEE. NTHE, Fe,/ Mg0O—400 F1 Fe, / MgO—200 1£ 250C F 1t F=T [ R =145 45 7
MAFE 6, (3) E—ZRETF. Fe,/ MgO—400 1R (30 4h4) KBUAEALTS MM AT,
SR FSAE AL TS PEBE O 1R 84 T R B A ML TP R A B A AL PR R TR B S Fe, BURLAR /DN,
T AL et I 2 TR K.

100
o
sl |
L}
M
=60
2 50 '
e \
27 S
30} BN
200
)
10
G TI T AT eI e, ~
velocity(mma 1) 05 4G G

"5 Fe,/ Mg0—400 € Mossbauer j¥
Fig.5 Room temperature Mossbauer spectra

of Fc, / MgO—400

W6 HAFYIAR(Q250T)
Fig.6 Hydrocarbon product distribution
(A) Fe, / Mg0O—200 (B) Fc, / MgO—-400

F2 Fe,/MgO-400 & F-T RN L FHIRETBHH
Table 2 Catalytic Activity and Hydrocarbon Product
Distribution for Fe, / Mg0—400 Catalyst in F~T Rcaction

reaction tem— turnover hydrocarbon product distribution
catalyst peraturc i number x 10° (molc%)
(t) (s ¢ ¢ ¢ ¢ G
] e e ey e .
0.51% Fe, / MgO~400 250 1.6 2 on 23 15 i 7
0.51% Fe,/ MgO—400 300 52 40 30 20 6 4
0.51% Fe,/ MgO—400 350 10.5 40 32 22 4 2

%4 TEM, XRD, Mossbauer, fL3IREHAM F-T S M0 258 AR MET 1L

&R

BB 45 0 T A e R DT TV R B B AR AT SRR AN, 4 THCEE T 010 S48 R A
Fl. BT R G REFER, JMBTR, SE7 L 20 S Ry o 1A G 0O AT
MG, 5NN R, SRECCEHENRRS RN BR T REMBMR L, T
9P AT RSP IR I



p—

B JRA W % Fe, / MgO~400 Rl ILH “ 223

s £ X W
[1] Timms, P.L.,J. C. 8. Chem. Comm., 1003(1969).
(2) Blackborrow, J.R., Young, D., Mctal Vapor Synthesis in Organometallic Chcmi_str.y, Springer -
Verleg, Berlin (1579). ’
{31 Klabunde, K.J., J. Mol. Catal., 21, 57(1983).
4] Nazar, L.F., Ozin, G.A. ctal., J. Mol. Catal., 21, 313(1983).
[5] Lund, C.R.F.ctal,J. Catal., 57, 105(1979).
[6] Dumesic, J.A. ctal., J. Catal., 37, 513(1875).
[7] Nazar,L.F. ct al., Angew. Chem. Suppl., 898(1983).
[8] Bussicre, P., Revue. Phps. Appl., 16, 477(1980).
[9] Biloen, P. ¢t al., Adv. Catalysis, 30, 165(1981).
[10] Jacobs, P.A.ctal., J. Catal., 65, 328(1980).

PREPARATION OF Fe,/ MgO—400 CATALYST
BY METAL VAPOR METHOD
Wu Shihua  Zhang Yunshi  Shen Panwen

(Department of Chemistry, Nankai University, Tianjin 30007])

A ncw mcthod, the mctal vapor mcthod, was ecmployed to prepare supported metal catalyst
Fc,/ MgO—400. The iron atom preccursor complex bis(tolucnc)iron(O) formed in the metal
atom rcactor was transfered and impregnated (—78C) into the MgO dchydroxylated at 400T
followed by removal of the toluene under vacuum. Catalyst Fe, / MgQO—400 prcpared in this
way was charactcrized by TEM, XRD, Mossbaur and chemisorption techniques, The results of
TEM, XRD, and chcmisorption were in good agrecement with cach other and indicated the a-—
verage size of Fe, particles was quitc small (<1.7nm) and the dispersion was very
high Mossbaucr mcasurcment showed Fe, clusters were in a zcrovalent state, thus indicating
that no oxidation occurrcd during the preparation. The catalytic propertics of Fe, / Mg0O—400
in the Fischcr—Tropsch rcaction were also studicd. The preliminary results showed that the ac-
tivity of this catalyst for F-T catalysis began around 230 at 1 atm pressure and increased as
the rcaction temperaturc rosc. The resultant hydrocarbon distribution docs not obey
Schulz—~Flory behaviour. A relative higher sclectivity for C,, C; hydrocarbons was observed.
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