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Abstract

In order to meet the requirements of low sulfur and nitrogen contents and high viscosity index to
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provide qualified feedstock for hydroisomerization unit, we developed a highly active hydro-
treating catalyst with deep hydrodenitrification and aromatics saturation function. This hydro-
treating catalyst can convert the unsatisfactory components such as polycyclic aromatic hydro-
carbons and cycloalkanes in feeds into the ideal components with high viscosity index, so as to
improve the viscosity index. II active phase catalysts were prepared by the incipient wetness im-
pregnation approach with organic additives and large porous y-Al,03 as support, and their physi-
cal properties were characterized. The nitrogen content of the hydrotreating products can be re-
duced to 2 ppm and the VI can be improved from 132 to 145 after hydrotreatment, which is quali-
fied for feeds of hydroisomerization units.
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1. 51§

HHT, 1 P9 T30 i g v At FF o R H 2™k, B B RE MO, | BT R,
LN S e S At 7= 5 75 SRFEE B [ 1] o vt e i S Atk ol = LI o 4 ks, @ H R A I AL 2 -
IR - A FRAC R T2 A4 P T Al o SR A IR A 2 A P I T B A I, A e Ve A
TR ) SRR AT — IR PR m U R BRSO R B AN D RE RN A AL AR AT, A R B
KRR BRI R . IS i B R R A S & < 2 ppm, XMUEMRE & B 2R B A BLE
FOiE M, R FBETH RN R LSRG R IR R

Bl P /A A B A TR R T — FR A 25 03 188 533k ()R B I A Ab B AL 77 . Haldor Topsoe i H
BRIMTM HARF-G[2], FFR midtE TK RIVINEA BT, 830 &R LTI BRIM gy, 2
N T R OB R, SRR LB 20K . Criterion A ][3I “BUE B LA RBEA, JTFA& CENTINEL
ROV BT, SRANRENE, SRENESERSHANRAE. HEELZH 1 IS5,
KSR E IS 1, FEIREFE . Axens 2 7R Al ACE HAR[4], i 386 in v 14 v o0 B s 32 e B it i S 3%
TR HR R A B i B A7), B2 g Vit . Th A4k FRIPP TR T FF-56. FF-66 I 244k T Ab BE AR AL 571,
HIEENZELEER Pt TR HS]. HAMANEIFR T PHT-01 InERb AR BT, FHERK
FASEDL TR o SR, B P PR I A A A B AR A 70 HEAS 56 4 T v v I AR 2

AT T —ME EILIESEN . BREE T SJRATIR SRR AT E S 1 S R E AR R AU
AT, HdEAT I v At SR I A BV A . I AR, S AR R PR B DR A R SR T
EFEPEAR . 534k, 1] MoS, iR RS, PRUETEVEAL AR 22 . DLYR DY ZRMemA A 20 3 Dy SRk B AT In &l
REVPAT, 25 SRR BAMEAL A I RS SRR Rt e, R DA R AU S A B bR R

2. SELERS

2.1, fEUFIEE
BT VR B AR F B RR VA i & L 28 UK S A K — & BEK A, @B RIRE 4 7).
JRVEF, 45— 52 LLBIEATIRIE . $rok Y, 7E 120°CFTJ% 4 h, 550°CHEke 4 h, 5B RFLAME AL,
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K R ) 8 (B A I SR BURBUT VARG S A A HLBIIE) NiMoP 38, REFIRIEIRE 4 h, T1& 4 h,
IS 5 1 SRIEVEAR B AL B AL

2.2. fEUFIEREFMN

78 30 ml [ & RN I B BT AL . LI N 30 mL, RAIEH 2 wit% DMDS
AR BT IR . BRALSE WS, Kl B VPN S REIREE , BRI PR I 2% 1 Hy R ) 12.5
Mpa, #A4558 0.85 ™, Sl b (AR ) A 600 i Bkl RasE 48 h JiF, X AbFH 7™ it aghA T 0 A0 35 B 2347 o
TN AL FE R PSR P AR 8 I AT 20 T (ASTMD  6890), 0 Ab T2 1177 il 1 286 B RGBS 46 804 Herzog 24
Al HVMA72 A2 HEAT A (ASTM D445), 7 il i 0 25 &K H SH/IT0689-2000 F1 SH/T0704-2001 J5 ki
AT IR AT

2.3 U RBFRIE

K H R HF(JEOL) /A A (154524 ARM 200 F [f] Probe Bk 255 IE ¥ R 5B i B 1 AR (TEM) &
TEMEAL TR RO EE AL o K AL TR BE L 720 BRI A2 9 80~125 um HIRY R, SRJE7E 90% H, + 10% H,S 17k
AT 400CHIL 4 he Bifbsese, BT A HEEEQ5°C), FH N34 0.15 h, RAFET

BB S

£ Micromeritics 22 7] ASAP2420 -5 P A - R F 20 2 2 3 AR i B R AR . FLAR AL
AF

KH Micromeritics /A 7] Autochem E92011 454 [ Bl A6 22 BRSO AL 71 1E 4T TPR I, # 5 & 200
mg, HifF 0.25~0.45 mm, & JESARRFILL N 10% H-90% Ar B4, A E 30 mL/min, JHE#EZE
10°C/min.

3. &R5iT1ie
3.1, & R R

3.11. HEFEHHIERERFASIHIEE

HEHL 2 P B A A o 43 3 AE L B50°C F 600°C T A, il % 4 ANEifk. WHALAER. L
SERTTIOE W AR 3 VR NEARI A WE 1, Pl i) 4 FREUARALAR AT, Bk 1 FIEiAk 2
72 [ —Fik i &, 73 e 550 C A 600°C AT HEII A . Filk 3 AR 4 K th A — MR k%, 2051
£ 550°C 1 600°C TR B AR . AT UL, I 4wk et P, PId 2 AR FLAR R 22K, (HAL AT AR T8

FH T I A 2 475 4 4 R 2L 43 4L 3 B W-N B0 Mo-Ni TR R4 43, ARIUE 73 4% Mo-Ni g i it
Moy MEBMESSLFEF C-N ST, =T RUR T 2L A ISR, i H AT B e U S
PERT Mo-Ni 2173 . 535k, Mo-Ni {EiE PR 7 it IRAS A L3

3.1.2. AHLEIFIRIER RAMRAIE

0 ek 0 S A R AT PR 3 T B B o T e ik SO R (0t SRR R SR T AL S R AN 2 34 05
Pemk LR . AR R, R A HLBI A R 1 SGEVEA, RSB e . VFE AT
FUARAE6] [7], MEALAI P ESIA HLBFA, AR T it A s, AR A B ST . HER AL
TR VI SR AL SO0 AN B . F A TA HLBD AR FT AL 2 S PR 55— Prins S5
BN . Prins S£[8]3E T NTA. EDTA @3 L RIRISAHHIECARRIME I G287 Co B Ni &7 A
PUECATT$2r Co B Ni HIBRALIREEE MR AL, MHGRIHREE Mo SEemifb 2 JadteT, fedtxt
MoS, i TEA I 78 B, TEREE 2 1 11 B MoS, i A . 58 — o A HLBC A W] 353 PR 20 7> Mo Al
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Figure 1. Pore distribution of macroporous alumina oxide support

E 1 KILELRBFNLs S

AR 1 ZEMHAE, ATV E BRI 5INE NN, AR H e GRES &R
Mo/Ni st &, @HRrE TRl s, SRR ESARE L ERE, RIESBAH Dy mE N H, ERmE
YRR N RIRMEARLE M. AL, ANLEhRIE T SRR TR AR R T4 S, BEE Sk
ZIRIMPER, ARITEBAN 7k, A 2 0 11 B MoS, W M AH «

BRAL S AT 3 S FR AR RO L 2() 1] 2(c), IR 22k R I HIBL MoS, F b4t i o X 3% S BB R
JirH MoS, Frab PP R B T Set, WIE 2(b). MoS, Jdn R EELL R =R REMNE, &,
Rk, HERZEERED, X MoS, S 45t mril T3 e e, sz EZ2E/M . #
2(d)& MoS, i aafiT9 B, B MoS, 2 dh i 4514 .

B 3 AT 0L, 11 2Ry AR A 0% R fR R S, 7 4 350°C, R Hy R R, ATIEMRIE A
GG R, TSP S 5 BRI A FH
3.2. IS ERETEM

T I SR I S AR B ) B SE TR FE I B4 S kG FE TR 4, A i B R A A% bRt o T
THETRE BEFRES IR R H MGG EYI R R, AREEWEEH SRR RR M ZE 9], B2
AR, HOREEETe B A2 AE B R A0 22 5] . M.Ushio [10]73H7 7 NG A 35 L A el (10K 12 45 BOM R S84 B
MIRHR, KRB R - b - SRR AR 8, Loy R B (Y 5 R B e e A2 T T i
Fefihl P AR R R A S M2 RPN R MR ZEMA Yy, TRRREESE. Wk, A TR
JEFRE, H AT TR A AR 2 IR IRRIGE B IS T IR T« K ek b (1) 2 AR A S i et
TN ZLE N BIRFOIRIE, AT 52 e Ab FR I FRDRG BEHR 2

DAY DY Zpeie i 3 R RRLEAT VRO, PPANSS R L 1. 7E Ho/oil = 600, Je /) 12.5 Mpa, 75#
0.85 h ' ILZ4MT, Wi N < 2 ppm. LB RIS S oAl LB H, B &SR 5
5C, >422°CHs B 3 tH 4.58% 42 = & 7.56%. TFAT 45 R L] NS4 277 e 0% i 2 0 & 5 48 B 1R gk
BHEESR, (R IAR W M il vl H b o B SR, T DA RO 7 R
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Figure 2. TEM images of the catalyst prepared by ZT-3 support
2. ZT-3 AE A& EAFINESBRRE
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Figure 3. TPR of catalyst prepared by ZT-3 support
3. ZT-3 A # A H R LT TPR IEE

Table 1. Hydrogenation evaluation
1 mEFEN

TiH HAE
Rl N & & ppm 490
ARERIM N 2 & ppm <2
SRR C T T+5
80°CIiEZlKEE, mm%s 16.03 14.43
100°CIZZh 1, mm?s 9.89 9.05
>422° CHALER, % 458 7.56
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Figure 4. Relationship between reaction temperature and vis-
cosity index of hydrotreated oil
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Rt FEXT AR FLES R RS, 5 SRR WY IR RS e vl LA 2 3 R 3R L AR T, (H I AL A AR 58

2) RS AP NiMoP IR UL AL IR B, il 46w & 1 S MR REALTT . R TEM
A TPR X AT R PALE B AT AL -

3) LAV VYL A B N R BEAT VAN, B SRR AN A B R . S5 RS IS A #ER Re s
SEBUAC B R & /D T 2 ppme [R5 58 7 AL HMORG FE R B0 NI 2 TRV 2R B IR B FE 2 e »
A IR P AR BB B e

E&WmE

T CL R 808, TR 540 T4 2 J 50 H (19-LH-35-05/02) 7 i RHS #1520 18-CB-12-05)
R 5K T SO R RIS B5(2017 Y FB0306700) -

&E 3k

(11 xSRBS R P m bk REIERIH T FEHERE [I]. A1l A £, 20086, 24(2): 34-37.
[2] Skyum, L., etal. (2009) Next Generation BRIM Catalyst Technology. NPRA Annual Meeting, San Antonio, AM-09-15.

[3] Flinn, N., et al. (2010) Unlocking the Potential of the ULSD Unit: CENTERA Is the Key. NPRA Annual Meeting,
Phoenix, AZ, AM-10-169.

[4] Campbel, T. (2005) Axens Advanced Catalyst Engineering. NPRA Annual Meeting, San Francisco, AM-05-16.
[B] # bk, AL, IR, 55 FRIPP IR FAL B AL I R 2 MR [I]. 4 A4k, 2015, 23(11): 19-23.

DOI: 10.12677/hjcet.2021.112012 93 =AW EESE YN


https://doi.org/10.12677/hjcet.2021.112012

FRE 4

(6]

[7]
(8]

[9]
[10]

[11]

Kubota, T., Hosomi, N., Bando, K.K., et al. (2003) In Situ Fluorescence XAFS Study for Hydrodesulfurization Cata-
lysts. Physical Chemistry Chemical Physics, 5, 4510-4515. https://doi.org/10.1039/b305781]

TRFHF, B, B IR A AL B R F I S R[], A ik T, 2013, 42(2): 236-242.

Medici, L. and Prins, R. (1996) The Influence of Chelating Ligands on the Sulfidation of Ni and Mo in NiMo/SiO,
Hydrotreating Catalysts. Journal of Catalysis, 163, 38-49. https://doi.org/10.1006/jcat.1996.0303

B, R A I A S A ORT LR e ME AL [D]. AR, 1999, 15(3),63-67.

Ushio, M. (1992) Production of High VI Base Oil by VGO Deep Hydrocracking. American Chemical Society. Division
of Petroleum Chemistry, 37, 1293-1302.

EHE, K EWE, WM, SF T RN S AL P AL R RO DRI SECI i A A A BOR B B AR
2304, 2012: 313-316.

DOI: 10.12677/hjcet.2021.112012 94 =AW EESE YN


https://doi.org/10.12677/hjcet.2021.112012
https://doi.org/10.1039/b305781j
https://doi.org/10.1006/jcat.1996.0303

	润滑油基础油加氢处理催化剂的研制及性能研究
	摘  要
	关键词
	Development and Performance of Hydrotreating Catalyst for Lube Base Oil
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 催化剂制备
	2.2. 催化剂性能评价
	2.3. 催化剂及载体表征

	3. 结果与讨论
	3.1. 催化剂制备及表征
	3.1.1. 载体的制备及金属活性组分的选择
	3.1.2. 有机助剂的作用及物性表征

	3.2. 加氢性能评价

	4. 结论
	基金项目
	参考文献

