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Supporter modification of Fischer—Tropsch cobalt catalyst
LI Jiabo,LIN Quan
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Abstract:In order to strengthen the interaction between supporter and cobalt catalyst, meanwhile, enhance the reducing capacity of cata-

lyst,the supporter was modified.The modification technologies and their influence-on the interaction between supporter and cobalt catalyst

were introduced.The results showed that,when the interaction was enhanced,the dispersity of catalyst was strengthened and the reducing

capacity was weakened.The above two properties of catalyst changed in the opposite trend when the interaction was lowered. By multi—sup-

porter doped modification, inorganic additives and supporter surface organic modification technologies, the interaction between the supporter

and cobalt species could be effectively regulated.
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ing capacity

o 3 &

B TH 5 22 7 1) e 84 JRE N i SR AY H 45
5, A SRR ) A S AR A i ( GTL) FEAR A
DFERII B SAT A TR T R Mk E AR B
TR LU RO 7= 5 MR, 9B B i 7
7 Rk FE RE VR L AN K, SEELRB IR 200k
(Y B AR 2 — X T I AR 22 4 e B IR 2R
FHEA BRI A S B4 iy AL 790 43 Bk
HEACTR ANES HEAL TR, FE b R AL R AT i e e T
Jitke B ARORBE AR BAF AL, M P4E &

iE AR 2014-08-27 ; RAE AR : NEE
B2 B . phEE AR A H (ST930012SHI 1)

AT BB T T A B S ST A B
PR A&, A REARLAS 5 S Al R R B T
b FH A8 R0l A AL R — B R 288, 2B S
TEAL A P Bt A A i 45 32 2 A 5 B 0
PR 28 5 340 J5 05 10255 22 R R I 2, i 2844 02
Hrhpy s R . SR FEG Uk LR ey  BA
Tk W FHAME R 384K £ %2 Si0, (AL O, TiO, , Hrp
TiO, . AL, O, M ¥ Z [l B 4E FH 1 KT Sio, F4:
P Z BIPRS00 ARG 4 b 22 18] 1) 4 A
FHYCE T SRFCG BN b 300 19 20 B3R g S, oy
ARARIE TP A 43 FB0RE A T B 38 R A 2 A

DOI:10.13226/].issn.1006—-6772.2015.01.015

EEBN . Fmik (1982—) , 8, IUGOTKA, TEIM, BT, IMBE TSGR T/E, E-mail : lijiabo@ nicenergy.com
SRR N, M SR ST A U AL R A DI R [ )] R R 1 2015,21(1) :65-68.
LI Jiabo, LIN Quan.Supporter modification of Fischer—Tropsch cobalt catalyst[ J].Clean Coal Technology,2015,21(1) :65-68.

65



2015 4F55 1 11

E A A H K 521 %

MBS F AR TS By 2 8] B A T AT 7, 28
N BB A U AR AR B X R S
B RAH AR RS I A T80

1 SHEBHRYME

iRl e Y R N N iOE - R N R TONN
AL, 0, \TiO, %, SiO, A Z [8] B /R FH 13855, Tio, Fil
AL O, 54k Z 8] IV 085 B % a2 Ay
15 B A R 1 A BAE 244 (AL O, | TiO, ) 5%
)RR ELA A DR 1 55 A LA AR (Si0, %)
FHES A, R 2 B D05 A R T IR Al
YRR A DR 5 43 WO, 9 T O Ak AR AL 70 2R 3T A K
R ViPERE

Sun %' AL RE X AR B AR AT R, OF
VE Rk A il 25 4 i h 10% AR R, i T4
R ARER Z (0] 5 B AHAE FH , Co/ AL O i A6 57 A4 4
A RSN AL 35 538 SR N 70% 5 B Ak & it
SEALRESCHE IS SRR A0S 2 B) A A ELVE R UsS
B 75 A AR T 28 ARG N, A A R AR B A, AR
N7 P8 53 EB0RE REAT , 38 D B8 U I 77 % TR 5] 94% i
PRI A5 R A 2R T8 1.0 MPa, E R 513
K, &N 2, 3HIE R 5 (g - h)/mol 140 F, 2k
PEFTAE AL B CO B4k ARy 54%, CH,
11.7% , i H 10% 1) Si0, MUt #E ARSI, 1L
FIHY CO FeAb MR = 5] 69. 8% , I H. CH, B4
RT3 9. 0%, Alan 2617t % BLAI A AL E (AL
JEE Y 5% ) B4 AR SR B = T BRI
BH b 77 Y DA J5E 1) R R s 1 T i, 2 T ) 4 Ja 4 1
PR, PRFE R I B R A 5

PMGERT A F A AR PR 2Rk Si0, , SR 5 TR TR
Bl A AR, 453 3R I . AL O, TN i B
FEFI EL R ARS A T B, (EXFFLAR 5345 JCHA S5
Bl AL O, B 2 & A 3G I, B4 3R 1w R 42 A8
N BIORE B G [ IS AR DR 2 A BRI 5 AL O, Bl 1 J5
AL CO W FfHIg 17 & AR 5 8%, I LB =X €O T
B i B B 8 39 K, U BA AL O, BiCPE 5 4 4 AL 37 2
A W R IS

TG 407100 38k — AR AR AR B T H sl i e 4R
ok AR, 7E Co/SiO, L 7 1 51 A TiO, LL)5,
Co, O, fPi T 17.2 nm FEF] 8.5 nm, f# 1L 75 4l
YU 7. 4% 4R 15. 1%, #Ak+ Tio, 51 AL
Je IR JEEE N 95% T %3 61% , ik B T 4G 5 ik
Z [RIAAH B A B @ sk, kb Tio, 51 A B

66

SRR T AT Y BT B LR T A UK Ll
2,258 1000 h™"', JE J1°4 2.0 MPa, i J& & 220 °C
BT, CO F bR N 36. 50% 12 & 3 62.95%,
CH,EFEMEN 27. 19% T [ 3 14. 04% ,C5" R E+E
PEM 66.40% I T13 82.13% , 7E4 5 C5° 1y 81k
B TR A 5 A T CHL, AR R, ST VTG 1 S
AL I 4 a8 4 1 B G, 51 A bk s 1A
TS Si0, 2Z (R AH AR S Fp S Tl
HA SRR 5O e B S T AR B RS
BV % P, Hinchiranan 2516 — A AL k5 A
Si0, AR, T T AR A A 2 B] 4 A ELAE T, £
T IR ERAE A B R S R (] CRASEAE  HR
PRI I B 5 A e T J i s BER IR 2 Y o 3 im, B8
255 ff B U R AR, T 3 2L R R AR & T Ak R Y
T,

2 FTHLELFI B AR

TERS AL RN 25 |, g S A R s, —
BN /B 5 4 Jm BRI AN Pt Re  Ru &%, iX 22 )y
R i 3 o S L v A RO D B DA T 4
Fo AR TG T4 R A R Ak A
+ & A R SR TR A B, AT A
LA IR ST | o3 BIORE DA AR SV, &8
FALYIAAURT A R B 550458 FH  [] B mT R > e
PER FLEA

Koizumia %[17] A3 531 R FH TR AR O RR 1 o 28 4R 4R
Ak SR T R AR T2 BTk | SRS P53 08 i 45
FRAY B 5% F1 20% HEALFR] Co/Zr0,/Si0, , TE
TR 503 K, JE /7 1.1 MPa, E Bk Ly 1. 88, S5 e
5 1.25 (g« h)/mol W&, Co(20%)/Si0, ff
HIHY CO AL Ny 22% , & 4% EALE B Co
(20%)/7x0, (4%) /Si0, HEALFI T CO et RN
46% 5 ME N M MEET AY 2.1 £5, A B AR 7] Co
(20%) /Si0, 9 TOF {2k 123 h™" 1 Co(20% ) /Zx0,
(4.5%) /Si0, AL TOF W24 199 h™', ] WLA& 4k
2o 3 AR R Ik JS AR B M B B e, 1B
SFTLLAM G ( DRIFT) FRAF & BB f5 i 416 5
Rl ) Rl RO AL 77 R Y Si—OH Al Zr—OH 22 [A] 77
FERFER M AH BAE A, 3 R AH B4R FH BE BELAS 46 0 #h i
AR KK, T A /NI Co, O, UKL, H2 155 4l 19 43 HE
| [) I 30 S B T R R % (AR A7) 46 il 17
PR 4 v, AT B & T AR PR, SCEk
[12] et 4R 3] B ot iy A A ik 2 A T 28 1 LS LA



&) | i P oy 0 R Pl = A Nl e T

2015 4F55 1

FEFNE CO M2 W BRI d5 e, AT U 5 01 4 A 57
TR

Li % DU ot gk A y— S L R T e
SRIG I AL ) Co—Ru/y—AL Oy, 45 5 iR 16
J# 503 K Bk 2 JE T 1.5 MPa 253 800 h™' 4%
T, A7 Co (15%) Ru (0.4%) /710, (8%)/
ALO, ) CO %5 4L F Ny 93.27%, C5" ik £t N
82.56% , MMi AL Co (15%) Ru (0.4%)/Al, 0, [
CO 645Ny 81.28% , C5 e #:1: R 76.39%, “Efk
BEXT AR SA AR P BN T v AR I A AR
PRI BE , BELAS 1 XA J5 A AR IR A TR B, TR] A B AT 17
i R A (A A R A 5 A R AL B 55 A
YERIE) Co=Zr0, PFh , SRR ZEAR IR T 45 5 Bl 0 )i
FAEAE R EALES I ARG I T €O A X i By ik
BE A RITF CO By ik B8 A AL NS P B2 55 . Xiong
U0 S 3E i IR I R b A SR Ak B R Y 3R A
AL O, , FREF R BRItk 1 2 &4 B il 15% A
R, A SR EAES = B e A R, T
XPS FAEF i, Bl £ 0 480 A 10, A7) R
A1 B ER IR CoAL O, MR, D HA in A 9 5 A S
BELIE TARRREN (A= i, B B O s A 3G, 1, W
I, CS™ B MEHE 5 , CH, BB E M FRAIT, 31X
AT H FR T 4 TR A PR (S (R I A i FE P4 s

3 HEREAVME

Si0, T A LRI, i A ML ekt el HE 3R T
(AR FR MR B, AT D oCAR 28 AR R 45 4 A 2 ) 1) A
T3, USSRl 1) 340 T JBE TR0 4 BCE DA T ;A2 A Ak 7 1Y
T,

A R 2T A O R R e o A A 40 A T H 2
PR RN = R M Y Si0, B R A AR FRR T
Pl T R A BUR 5% B — F 3 3R R A fiE AL
N, 58T AL AL 77 2R HE & BUpE L PERE Y
RN, S5 Si0, & HLIE A IR, Si0, T
TR B B Kl Si0,> ( CH, ) s—Si0,>( CH,) ,—
Si0,>CH,—Si0, ; & [ FEFEIL e w0 1 45 1
AR Z 0] AR ECAE A DO S A b =B AR RT3 4k
WA 12 13 15 16 nm , [7] B 2 1 fef 3 5L 3 8
RRARG A2 2F T A 1k 500 B9 3 I, 388 DL BE 43 51 A 60%
80% .95% 100% , M\ Tfii $1& =5 1 44 Ak 700 B9 3 1, BREAIR
T CH, 3EHREME A Ak 0I5 14 B 2 2 1 Ak 72 vk B 1Y
N . fEJE /7 2.0 MPa 253 1000 h™' | & H%

2 JEEE 240 CF, H CO B4R 43510 21. 4% |
34.3% .45.7% 51. 8% , CH, ZE£E1: 5391~ 36. 5% |
19.8% 13.7% .10. 5%,

AL i SBA-15 () FZ 32 Si0,, Jia
AV G A SBA-15 F i Si—OH A 1,1,1,3,
3,3-Hexamethyldisilazane ( HMDS) 47 Jo/K S A0 &
X B AR R AT R o Ah e L SR U5 KR 20% 11 4 B 2K
SR L, A5 15 30 i 4 AR FE KT Bl 673 K H,
IR AR A FE R K LA —Si (CH,,) 4, ik
KT 45 5 B 7RIS 513 K JE 7 2. 0 MPa, & 6l
2,253 1000 h™' A9 454 F , B0t I A 4L 77 co
el R 77.15%, 1 2R AT B AL R AL N
60. 82% . HH T 147K 2 A Ak ) ik i B 4 s, 2%
IR A LS5 R T B AT . IR
BB A2 X A SBA-15 HEAT T A WLk, 45 5% 5
TN LM IS 4 A 2R 9 AR AR FH RIS, fiEfk
A 5 RE TG PR

4 %

AP Yy b 2 5] B8 AR LA NS B E Rl i AL 77
G BRI AE J5URE BAT H A AR T AR
A YR Z B AR AR Sk AR A Ao
ZTAVFH AR IR T, o3 F03E T e, i D B2 AR 5 4
PEEAR RS Yy b 2 18] F AR AR R R, DU 70 B
IR JRE T i 5 i i 22 BB 2R Bt JCHL B
e e AR T A LA mT A RO 5 A A sl M A 2
(] AR ELAR AR AR A 3 Ak S8 A
BIURE, M B2 s i A5 A 44

S 3k

(1] %A BB —2 @ R BRI TH AR ()] i d AR,
2008,14(5) :30-33.

(2] FhT5, BRAW, RN, 55 200G e 2 Ak Ak 0] 0 B 5T 4 R
[ J]A4k~%4% ,2010,31(8) :919-927.

[3] ZEGUEE A AR/INT A A 5] 230 1A T IR A 3o Aty A A 551
FARTAT S AL RR AR [ )] b [ A i R 22240 FAR B
R ,2004,28(5) :94-98.

(4] Z&th, ERE IS, 5 R R SR 03 2 3T A A
AR R FROF ST [T ] P R R 22 4. A AR 20,
2007,26(2) :1-6.

[5] OhJK,Bac] W,Park S J,et al. Slurry-phase Fischer—Tropsch
synthesis using Co/y—Al20;,Co/Si0, and Co/TiO, :effect of sup-
port on catalyst aggregation[ J]. Catalysis Letters, 2009, 130(3) .
403-409.

[6] Sun X,Zhang X, Zhang Y, et al.Reversible promotional effect of

67



2015 4F55 1 11

ik 4 4 H# K

%21 %

Si0, modification to Co/Al, O; catalyst for Fischer—Tropsch syn-
thesis[ J |.Applied Catalysis A ;General,2010,377(1) ;134-139.

[7] Alan J M, Anne G C,Khodakova A Y et al. Cobalt supported on a-
lumina and silica—doped alumina; catalyst structure and catalytic
performance in Fischere Tropsch synthesis [ J ]. The Journal
Comptes Rendus Chimie,2009,12(6) :660-667.

(8] Fhimes, ok %k, 00 32,455 AL O, 8k CosSio, SRAEA AL
U 3 B A RAE [T ] b B A R A e AR,
2009,33(5) :148-155.

[9] BHI5 e g 1, % 8 H 407 %0 Co/Tio,/Si0, it
AL S S FEA U LM RE R B [ 1] KSR AL T2, 2000,
34(4).7-11.

[10] Mu S,LI D,Hou B, et al.Influence of support preparation methods
on structure and catalytic activity of Co/TiO,~-Si0, for Fischer—
Tropsch synthesis[ J].Catalysis Letters,2009,133(3) ;341-345.

[11] Hinchiranan S, Zhang Y, Nagamori S, et al.TiO, promoted Co/
Si0, catalysts for Fischer—Tropsch synthesis[ J].Fuel Processing
Technology ,2008,89(4) :455-459.

[12] Zhang Y, Shinoda M, Tsubaki N.Development of bimodal cobalt
catalysts for Fischer — Tropsch synthesis [ J ]. Catalysis Today,
2004,93(95) :55-63.

[13]  ZE4pk, M . S0 Bs Bh 3R B 4 2K A8 £ a8 A A 79
PACE MAECPERER M [ )], P g RO A 54 A ARB
2#/,2011,30(2) : 1-5.

[14]  EAE, RN e 1, 45 85 B 7RI 6 R 2R 45 i 105 S
REPERERIFZMAL )] A7 1L T.,2008,37(S) :342-344.

A~~~ YOV ON YOV ON YOV ON

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Zeng S,Du Y,Su H,et al. Promotion effect of single or mixed rare
earths on cobalt —based catalysts for Fischer—Tropsch synthesis
[J].Catalysis Communications,2011,13(1) :6-9.

Dai X, Yu C.Characterization and catalytic performance of CeO,—
Co/8S10, catalyst for Fischer—Tropsch synthesis using nitrogen —
diluted synthesis gas over a laboratory scale fixed —bed reactor
[J].Journal of Natural Gas Chemistry,2008,17(1) :17-23.
Koizumia N, Sekib H, Hayasakaa Y, et al. Application of liquid
phase deposition method for preparation of Co/Zr0,/Si0, catalyst
with enhanced Fischer—Tropsch synthesis activity ; importance of
Co—Zr interaction [ J ]. Applied Catalysis A General, 2011, 398
(2):168-178.

Li C,Wang P, Ying W, et al.Co—Ru/y-Al, O catalyst modified
with ZrO, for Fischer—Tropsch synthesis [ J].Petroleum Science
and Technology,2011,29(15) :1546-1554.

Xiong H,Zhang Y, Liew K, et al. Catalytic performance of zirconi-
um-modified Co/Al, Oy for Fischer—Tropsch synthesis[ J].Jour-
nal of Molecular Catalysis A :Chemical ,2005,231(2) :145-151.
ARILL 2R o I, A5 AL — AT b L B At A
AT AT & U R PEREL )] AL 4, 2007, 28 (11) :999-
1002.

Jia L HJia L T,LI D,et al. Silylated Co/SBA-15 catalysts for
Fischet—Tropsch synthesis[ J ].Journal of Solid State Chemistry,
20117,184(3) :488-493.

IR, XI5, 25 4 bR SBA— 15 1 Tk st Ak 3o Al i1k 57 2%
FoR HPERE AR [ 1] A k2741, 2009,30( 1) : 1091-1095.

YOV ON N

( 4255 64 1)
5ER AR K 1) 2 T 2 B 06 DR 5 A A R AL S A R
e K MR i o T BE e R B — ke | R A S A
TR AL I IR K R

2)) Hy T A A O A TR R K R eyl £ T 4% T
A BT MBA S 0. 0144 ¢ N IR BEE AM
90,1294 ¢ 51 %7 KPS 2~ 0. 0231 g M HEhts Ak J85 A
fik SHA 4y 0. 1838 g .NaOH 4 1. 1667 g MR AA
H410.3276 ¢ HREH 85 °C, WAET 2544 Fiil&m
M PR A 4 8 T8 R IR R /K 5], LK A 2R Oy 2834
o/ g, WELKATHR R 135 ¢/¢,

S0k

(1] ZEHLE, A 58 6 TR R A 25 5 ) A A2 R i i o 2
[J] AR ,2008,27(9) :122-124.

(2] T BL,0K B a8 R AR e PR AR 25 40 v 1) g 0
[J].JBHIER,2014(1) :9-13.

[31 5k B JH&EMN, £ ANE GBI A RS0 R AT
FELT] G AR 2011,17(1) :37-40,50.

(4] E R, STREDE, 2RI, 55 460 A5 B0 A 1R 1 A 12 K FE vt 4 I %
IKHEBERIFEMA [ )] .42 TR ,2014,42(2) :61-64.

68

[5]
[6]

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

AR R KR [ ML Ab T A2 Tl i i, 2002.
. A AR N IR B S BOR [ M bt o ol B
A, 2005.
FarAe, TR BRI, 4. e WK A R IR B4 1 A K REAIE ST
[J]HEBH A ,2013,32(4) :205-208.
RELIE W INIE /N A A A A R B AL B T 2 R SR AR
[J] it AR 2014 ,20(6) :42-45.
ket X e, AR A A R R A B SR R A B L
LeMERERTSEL )] MEBEE 1L ,2013,36(2) :92-96.
ZF &, E OB, T LR R R - R PR R S S R K
RERE A G BOBT T2 SR [ 1], 20 Tk, 2012, 40(2) : 13-
16,63.
LA 9 WU, 9 R AT, A PO I A R AR - PR R AL - I AR
W2 525 WK AR i T 4 S PERRAF 7T [ J]. 3R 88 TR %41, 2010, 4
(7) :1675-1680.
FE, BB SC - B3R TR I 1 — B A 3 A R IR K AR A 114 5
LT B R B 28R, 2013,30(6) :68-74.
U AR, DR E T AF IE SR AT A R AL T2
[J] A2 TS24 ,2014(6) :23-24.
Shaviv A.Advances in controlled—release fertilizers[ J |.Advances
in Agronomy,2001,71:1-49.
Gao Lijuan, Wang Shigiang,Zhao Xuefei.Synthesis and character-
ization of agricultural controllable humic acid superabsorbent|[ J].

Journal of Environmental Sciences,2013,25(S1) :69-76.





