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Original spent High-activity

Physical property catalysts catalysts
Oil content (%) 31.8 1.7
Particle density (g-mL ") 1.813 1.705
Specific surface area (m>g ') 32.1 69.5
Pore volume (cm’-g ) 0.16 0.44
Carbon content (%) 22.87 11.69
Hydrogen content (%) 3.04 1.35
Molybdenum content (%) 0.71 0.97
Nickel content (%) 2.4 34
Vanadium content (%) 10 14

TEVEREAIE WA AT T DAY 30 HY B e i PR 22 57
AR, BEF IR IER, MRS RN, ik
RESETDIETE

3.3. JieU e B 55 95 [ T-STAR [ € PR BR i BoR
XfEE

AR A R TTER A (LT R AR L) 7
InEfaE g, 513 T Axens A 5 LRI AR N
T HEMKT-STARFEAE IR A T2, B & ik E

®/2 yinlE ML EEE

TR AL TR BURE 1 A LR VR PR b B, TR G it id i & 7t
R 5 B i B P vl () Ak B0 T R AR BRI R AR .
T-STAREZ A AMHE 5 8 8 40 75 12E AT 18] 8k 7 F R AR B
MALE, LSRR A2 h, BRI S 1) 4
HANHEARBE, I A X I I e v PR R A AT 43 32 [
o EIOFIR 3 A AT AR G 1AL A T-STARE A G £
BIXF B, A AR [ 5 R AR i 25 SO et B % 73 ik
B, R R EA SR, BRVETT R, R e
HR ORI (14w [ 2 R R 2 T R ORHR A R A oK L
AR GHD RO BB IR S, 32 = bR Ak
R, AERIBRIMETIR], PRARAEFE, [REAT S2 I v P f AL
PGy geEl P, R A2 B 700) 110 74 B R 31 4 2 240 (1) b
Het .

B 109 AN [FJRLEE N ASHE AR A e H A Bl 50U 5 56
[l T-STAR T 2 [ 5 IR R BRI 2R %T b, AV RT L
FH, EAHRNREET, B B %R0 B8R s T
BERAIR, THETEISOTT, [HE RS AR
FART10%, 10 et 5% BB BeR ik 50% L |,
[f] 5 PR AR B T B0 1 44.9%. AR L eI B 96 i ks
B A% o LI S R AR A 14.3%. A1 ERLEE T e B

Performance High-activity catalysts Low-activity catalysts Original spent catalysts Fresh catalysts
HDS 55.4% 50.2% 51.6% 81.4%
HDCCR 62.5% 63.0% 61.9% 66.3%
HDM (Ni + V) 96.7% 97.0% 96.8% 98.0%
Yield of residual over 500 °C  65.6% 64.8% 64.2% 58.3%

HDS: hydrodesulfurization; HDCCR: hydro-Conradson carbon residue; HDM: hydrodemetallization.

Qily spent catalysts (intermittent injection)

Nitrogen circulation

[
o

Dry catalyst particles
(a)

Qily spent catalysts (continuous injection)

4) Nitrogen circulation

High-activity catalysts

(1-2)

Y

e

Low-activity catalysts

(b)

B9, AHA G AL AT S [E 5] 2 (K T-STARKE B 5 il SMHE R AR BR AR XS B o (1-1) D@ IRACHR &5 (1-2) BRI G i ds (20 #dvdlss (3D

WA RS (4) Gt
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Performance T-STAR (Axens, USA)

STRONG (Sinopec, China)

Operation method Intermittent

Oil removal Fixed-bed gas stripping

Continuous

Cyclonic gas stripping; the high-speed self-rotation and flipping of the par-

ticles in the cyclonic flow field can greatly improve the centrifugal removal
and mechanical stripping of pore oil

Catalyst classification None; all the catalyst particles are

discharged
8.2% (150 °C)
28.4% (200 °C)
71.5% (250 °C)
89.4% (300 °C)

Oil-removal efficiency

Stripping time
Energy consumption Processing time is long, high energy

consumption

Can achieve the classification and reuse of high-activity catalyst particles;
reduces the fresh catalyst consumption of the device

53.1% (150 °C)

72.1% (200 °C)

87.6% (250 °C)

96.1% (300 °C)

7200 s 10s

The high-speed self-rotation and flipping of catalysts enhanced the cyclon-
ic gas stripping, leading to lower energy consumption

100
| —®— Gas stripping in cyclone - o
90 Gas stripping in fixed bed An=15.9%
80 | The initial oil content: C; = 31.8%
;\; [ An=431%
> 70F = A
9]
T 60l
©
&= An=44.9%
© 50 Enhancement of oil-removal
§ efficiency in cyclone:
o 40r o
| T=50°C,An=18.6%
o 30b T=100 °C, An =33.9%
= " |An T=150 °C, An = 44.9%
O 5ok T=200°C,An=43.1%
L T=250°C,An=15.9%
101
0 [ 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400

Temperature (°C)

(@)

100
—=a— Gas stripping in cyclone
Gas stripping in fixed bed
95 The initial oil content: C, = 31.8%
Am = 5.89 .
—~90F Enhancement of oil-removal
o - -
s — efficiency in cyclone:
@ T=50°C,Am=528%
© 85 T=100°C,Am=10.8%
S Am =14.3% T=150°C,Am=14.3%
T ok T=200°C, Am = 13.0%
S T=250°C,Am=51%
3 T Am=13.0%
[hq 751
Am=51%
701
Skeleton mass: 68.2%
65 v

1 1 1 1 1 1
0 50 100 150 200 250 300 350 400
Temperature (°C)

(b)
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