RS 10384 Y =) BRI

2. 20520101151617 UDC

M AT

B+ F A o’ X

RIS & R B B SR S0 AL IR A I

Preparation of nanorod carriers and NiW catalysts for
hydrodemetallization

ala

X%

HFEIFEL: FRE SHEK
FRF B
+ L & M HELF
WXRZXBAHA: 2013F05 A
WL EHAH: 2013 F 06 A
433 FEH:  20135F A

# oW A

2013 505 A



BIIXFFAL R 814 A

ANEZ WA SGEANAE IR T, AL 58 I FT K
Ko RNAEWRLEGEH S5 HADAN NSRS Q2R R TR, 2
FESCHR UIE 205 SRS W], IR S Ve Al (TR AA 0t e 27
ARIWEERTE GAAT) D

TiA AL IR SN DR (D
FRIBFFERCR, 3R ( ) WL (ZHD 28 9 s
pilh, fE ( ) LR, GREU LS HIEE

VR B R 2 11 57 NS IR A AR, RA BLTAE AR, AT AAME
Rl . )

PN (4 -
F A H



B IARFEFAR X EH R ERAAFR

ANFRE TR ARG (b e N RN E 22 7 2% B AT 52 i 70
20 S RUE DR AV e A A8 30, IR A 2 BT B R e LR AL
FALR S CEAEARBICRI LT RO, VA AR SCHEN R TR B
T S AR PR A B A5 AN FEE TR A8 SO 2
Pt A A SO B A AT AR B R S LR SR AU
L G RS, SRHIREED S A Bl sl ey s A 22 6 3

N VAT S

( ) LA ITRIA IR & T ™ A% € IR A AL 30
T FOH B, EREN BRI

( ) 2. ARE, dH BRI

CGEAEEMNAR S AT “ v 7 BUE BN AR . PR A8 SN
e LA E T RARE R NS e AR, REFETTRAREER
S E AR ST N AT AL S A IEAS 1, BNy
NIRRT, BIid ) BB AL )

N

&

T

\]u

PN (B4 -



S

3

VEAESR, Bl SR IR B ) R i e R A T R I SR
NS 42 8 A4S 2 Ao ) B . VNS B R, PRI AR AL B T X
VORTEAALA b, 3 FEMEALFFLAE AL Beig Yo LG AR, (i 1 751 3
Feidio BRIk, B FURI R B A s e S AR e 1 B N S 4 Ja i 1 77 B Ay B
B

AICE Je R HAKIG BUE & T RA N LA IR A Niw 1657, H
F AR NS 4B S S o SRR A L T A R AL A SR . S ik
PR SIS 42 & A P RE R A BOR BT o ARG BT NIW (AL 72 —F R
A Z LRI E R, FLAE(00N) J7 11 45 & 77 Tl A2 A8 3 1), T AE At 7 17 & T8 1 o
P A LA R TR B R SR AR, R RS L 0.7-0.9 B, il
I EAL LA BOR R TRRIALAR Bl A IR o) 3 J5 1 B e e W & R 70
M B 5 R I U 4 J AR A 1 e

HR, R Bl T RRIRAGER, 558 78RR Bl S LR B X 44k
e gk AT S B NIW AN & & 8 ERE RS2 . L 2
mol/L FIEALEEFT 1 mol/L IS /KA B YR FIHRET il £ 1 F PR A0 25 47 2k Niw
AT, BARRKRERIES BRI 5)  BORII R AR fL4E . fLiEIE
B, XA AT R BRARAE L N BRA% 5T S DB AR A, AT A 2 A A R R AT A
e NN & 8 e A s 1 AR M . FEIGIER |, dE—B T NIW fsi Xy
BOREALER BT NIW BRI IN A & B YERe e, S8 Ei iak &N 5
Wt%. AN T EE N 7.5 Wtdol], AN SN 4 v 1 R e

RETF: A EE KRG RIE RELS EZEE NIW/ALO; AL



Abstract

Abstract

Residue hydrodemetallization(HDM) excite a great deal of interest due to
inferior quality of oil resources, the decreasing availability of light oils and the
demand of producing clean petroleum fractions. Nickel and vanadium that exist in the
form of metal sulfide deposited on the catalyst surface through a hydrotreating
reaction, which lead to block of the pores, loss of active sites and poison of active
sites, and ultimately deactivating rapidly. So it has been achallenging task in the
petroleum refining industry to research and develop the HDM catalysts withhigh
catalytic activity and stability

Mesoporous unsupported nickel-tungsten hydrodemetallization catalysts were
prepared by hydrothermal synthesis and used for Nickel-5,10,15,20-tetraphenyl-
21H,23H-porphyrin (11) (Ni-TPP) hydrodemetallization reaction. The molar ratio of
nickel and tungsten in the feed has a significant effect on the structures, morphology,
physicochemical properties and catalytic performance of the catalyst. The catalyst
turns out to be a new species with layer-type structures. So one crystal direction is
ordered along with (00l) reflections and others are disordered. Catalyst morphology
tends to form nanorod as the value of the molar ratio of nickel and tungsten increase.
The best result was obtained on the NiW catalyst with Ni/W molar ratio of 0.7-0.9.
The enhanced catalytic performance can be attributed to higher surface area and
average pore size, lower reduction peak temperature as well as stronger
hydrogenation-dehydrogenation function.

The nanorod-like alumina were prepared subsequently by hydrothermal synthesis.
The effect of aluminum sources, bases and its concentrationon the morphology,
structures, physicochemical properties of the carriers and catalytic performance of the
nanorod NiW/AI,O3 catalyst have been investigated. The sulfide NiW/AIl,O3 catalyst
using nanorod alumina as carrier prepared by AICI3(2M) as aluminum source and

NH3-H,0(1M) as base showed the highest HDM activity and stability. This may be



Abstract

due to that catalyst exhibits longer uniform nanorod, higher specific area and the
average pore size and excellent permeability, which is beneficial to mass transport of
Ni-TPP and reduce diffusion limitations. Furthermore, the effect of the Ni and W
loading on the HDM catalytic performance of the catalyst is investigated. The results
showed that the NiW/AI,Oj3 catalyst with the NiO loading of 5% and WO3 loading of
7.5% showed the highest HDM activity.

Key word: hydrodemetallization(HDM); hydrothermal synthesis; nanorod alumina;

permeability; NiW/AI,Oj3 catalyst
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