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Abstract

Deactivation of the hydrodemetallization catalysts with different run time from the pilot plant of
ebullated bed was investigated. The results show there is no effect on the particle size distribution,
which indicates high attrition performance and meets the STRONG process requirements. In the
initial stage, the deactivated catalysts were mainly caused by coke deposition. In the stable stage,
the deactivated catalysts were mainly caused by metal deposition. Coke deposition consists of ali-
phatic carbon and aromatic carbon of polycyclic aromatic structure. With the run time long, aro-
matic carbon formed on the catalyst. The metal and coke were uniformly deposited on the catalyst,
which showed that the catalyst had a high utilization rate.
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1. 5|

B I PRI IS 50 (Rl R kAR« 14 S8 ) B0 S b R BN T 4 v v B URR FH 2 1 AL
FB, WM ESESEMRRERENATER, AR RIDI6E, HRA RS ANREE S,
BRI, REBRAERTEEML AL,

HAT, [ AME i AR 0 E AR T &7 T 24T TG AR BT, RE T ZKAE H-0il
A LC-Fining PiFH[2] [3], Tk EA 26 E. EAMEAFITERN ¢ 1.0 mm AR BFRTE, FEEAR
7379 MoCo/Al,O3 8 MoNi/AlLOs, LLEA RE MK A H A Amoco. Chevron. Grace. Texaco. IFP Z£[4] [5].
A A B 5T TR A RBCE T K 1 BA 58 285 B FHIR AL STRONG 3 i ARV it &
FAR, AR 0.4~0.5 mm IR, ZHARCESTANER AN 5 T3 RS ImME s E
I RIA6], A T HEARRI AT AT, ER R — D HE T B e T IR S R

I RN BAR — A BB AR SR AR ARSI, DAZESRR SORLES AR IR PEAN AR, AT R
W= SR AR e, % IR . DRI, I AR Y I T 2 R L R 1 T A S A TR AR B e AN
AL HE R B EA K. 7RIS PRGN S AL B AR, A0 2 DR 2R B AN 4 Ja DTN S 80AL
T8 B ZE RV VEAL W 78 56 &M R 2505 1, [EII, B AR MR B At ol, nTBUS B AR
BEIBEEST, RIS G AT IR 4 BT ATE FE A 120 b B o AR Sl Ik X6 AN [) 3 7 6T 8] PR S BR TE 39 s A
SMEAFNEAT 0T RAE, BEARH RSN, WA KIE R, PAtds SR I & SO A A,
B R INE AR IR A 5 B 21 R .

2. SCLRERSY
2.1. E4FIFLH

TR0 BT F A A v A A R A A T T B A K (1 STRONG 3 it AR T il I 20 2 21 sk i A4 )
SR IR i al), EZERNFRAERA T =M. LB, E 28R =R
AIRA R =
2.2. KiEEATITE

IIREE T 4 L I PR AR BB AN [R]3 2% Bk ] (40 sk T 39 s ARV ety o &t 46 S i 4K 77U (45 S-1: 1000 h
H1'S-2:3000 h)o FH FF 2R A 2L TR A P R (AR AR B 10 0) 76 28 IR 05 1 32 28 Hhoxoh SR 3 A S Ak 32 40 /i BLE,
BRERE S BB B AT M . SIS AL FIAE 600°C 1E N RRE, LABEER AL R I AR . BRATIE
YR, AR AT S SR-1: 1000 h A1 SR-2: 3000 h).
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2.3. HmAHT

A 0] BRI B2 0 A1 SR FH P25 T 4 8 B 26 77 1) BT-9300ST A Sl bt A I o i 7L 485 g e o
TRE 3 [ 1 58 A\ AR 7= 1) ASAP2420 W B B A EEAT o fHE AL 55 XRD RAE£E 17 2= Panalytical 24 =] 1) X Pert
Pro B X-SH 26Ky RATHHAC B4 T LT &8 & E (NI V. Fe 25) i HI3EE Thermo Fisher 2 [ IRIS
Advantage %5 B TG T AGHEAT I . fEAL T C. S &R H AP EMZA-820V 7T & 7 Mk AT
I3 AT TAREFTE H A L AR AL 1K IXA-8230 HL THRET AN T A kAT . AL E 23 Hr
7 1 [ it Bt 2 ) ) STAGAOF3 [A) 25 F 0 (A B EAT o AT 13C i A A% i 2 10 7 55 [ B HE 24 24 =1 ) Varian
NMR System 500 MHz # 5 #Z% f P i A k47 .
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Figure 1. Particle size of catalysts before and after use
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Table 1. Losses of pore volume and specific surface before and after use

F 1 NEEFEREETINMREL

A5 S-1 SR-1 S-2 SR-2
FLETVRE, % 65.4 13.9 77.0 72.3
LLRHEHRE, % 29.2 +31.4 53.8 77.6

MR HAERT CUR . BRI s RS i S b & SR A ad iz i Ja AT ALA IR,
IBHERS R, SRR MHTR, (BTN AR, X AT, AR A SR R 2 . (AL
) b 2 T i 2 3 e I TRV PR SE G, 4535 R AN 29,297 3] 53.8%. K i AL I 281 i e 2 TR B i
WKL A PR R, Hrpia Fm B S-1 LI AL A IR IR E B %, X Ui WIfEIZH 1000 h Y, i
AT B DBUR IR 3, R REJE AL R FLAAS BRI R - T2 % 3000 h i, AT A muiB U8,
LB MR fe . BURIRBEII LLRTIE %, BRI R R AEHUE A BT
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Figure 2. XRD of S-1 catalysts
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Figure 3. XRD of S-2 catalysts
3.S-2 HELFIRY XRD £5R

M 3T LLE H: SHEEA g, RiEF S-2 LB T H5ON R 1 & B R AL AT, 24 20 1F
20°~30° M, AT EHIL T8 T NiSO46H,0 SR RIATH I 24 20 g 32°H1 35°IF, AT EHIL T
VA& T NiSx F1 VSx &k FIfT 5104 ; 24 20 v 40°~60° R, fEALFFI_E B 7 VA JE T NiV,S, SR AT SHig[7].
S-2 FiAJE133] SR-2, AL L& R E M RIATIETY BN, 75 20 Sy 35°HHTHIL T HJE T V.05
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B ARAT S 24 20 v 20°~40°iF, fEALF) B I T IH)E T NiMoO, S AR AT S [ 7] 158 B BE & s W I
BIEK, AbF) & Bt EREZ N, I AR ERA T RE, &R FNE R,
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Table 2. Element contents of sediment on catalysts
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|
cly 0.339 0121
% 0.090 0.460
e 0.035 0.432
Nilg 0.021 010
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Figure 4. Electron probe microanalysis sampling points on catalysts
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Figure 5. Element contents distribution on catalysts
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Figure 6. Exothermic profiles of catalysts
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FRETDAE L, 28RS B AL HIES = 25 ppm Filo = 125 ppm 4b H BsR R . Hodbs= 25 ppm At
(R ST e V1 g T ME T Bk, & = 125 ppm A W Sg e VA1 & 105 A e [8] . M4 e Ak A &0 K S A i
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Figure 7. 3C NMR of catalysts
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