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Fig. 1 Typical process flow chart of waste oil regeneration
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Fig. 2 Block diagram of acid clay recycling process
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Fig. 3 MRD solvent extraction process block diagram
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Table 3 Product properties of base oil in MRD

solvent extraction regeneration process
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Fig. 4 Block diagram of hylube waste oil

regeneration process
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Table 4 Product properties of base oil of hylube waste oil regeneration process

gk b

"R 255 (PUR-75") % 48 5] (PUR-160 " ) F ¥4 (PUR-300")
FH 15 C kgm™ 850 855 860
A%, C 190 215 228
%5, C -12 -12 -12
EHFEE 40 C,mm’s™ 13.5 29.5 58
BHFEE 100 C mm’s™ 3.19 5.2 8.4
R 53 100 115 116
BAE ,ppm 100 100 100
aFa )z wit% >90 >90 >90

AR EIRRBARE



ZFHE, . REBEEETELHRH-RE 15

SRINT, TR BA—E B FRA B Tl o A
TES IR T5 G e 2808 A0 R T S BE R 21 2 A5 IR
7K PR, 2o i S AL TRl FLIESE 5 . S5 h,
H1 T IR S AR A R, ORI IR E |, #R AN T
FRUB— IS A P2 i T ROMERE . BRSO R T
AR P I A T BRIk R g 4R
g PR ST AT R R A 4 BRI 95 e A
fin PR R, Sl S5 S M SR A F A

3 5 it

JREE T i P A Al AR 2 7y S B SRR i 22
PRIFHREANAS S N, A SR v S0 ) 70 A JB R
SN A B A T A AR R AL B ) J5 ¥ A T RE
IR FR 25X S BRI, FIRR T AN S i
RN A O I T LR AR I Se Bom W) I, (RO BESE 4
Ji A, A B i o SR A B 0, A RE T BRI
SeE LS, i H S — AR E LLSE B, B iR
AR TRV DR T B 2 3 A4 4 T L R 119
RAYIE T HUCHE AR il J5T 75 20 057 4 A 771
KA 7, R T URS A AL ) 5 B DR AR 27 i 1Y
TR e, PRI, SRR B4 B8 P A B AR 1 K i
PO AN A T2 8 2 i A0 A0 45 T4k 2
HEALTR) S S R A 700 2 LA K o 0K e Al 77 55
HEFE—E, PO RPN T2, W
T ST TR P A AR LA R i o, LR I T
A TR B EE

22 3Lk ( References) :

(1] @ 2R erb Bl a8 (1], i im, 2014,
29(3) .6—10
GAO H. Overview of Global and Chinese Lubricant
Market[ J]. Lubricating Oil 2014,29 (3):6—10 (in
Chinese)

(2] B HOR. B AR [M]. db T EA L
At ,2007
DAI'J L, DAI L X. Regeneration of Waste Lubricating
Oil[ M ].
Chinese)

[3] ANTONINA K, PAIVI M A, DMITRY Y M. Technology

Beijing: China Petrochemical Press, 2007 ( in

for Rerefining Used Lube Oils Applied in Europe: A
Review [ J ].
Biotechnology, 2013, 88 (10) :1780—1793

[4] KHAWAJA M, ABAN M. Characteristics of Used

Journal of Chemical Technology and

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Lubricating Oils, Their Environmental Impact and Survey
of Disposal Methods[ J]. Environmental Management and
Health, 1996 (1) .23—32

RAEHE K. BT AE IR I T ZEEARFEA[T].
WA ,2019(6) :46—49

YU Y Y, YANG X. Present Situation of Waste Oil
Regeneration and Tts Process Technology [ J]. Resource
Recycling, 2019(6) :46—49 (in Chinese)

BOADU K O, JOEL O F, ESSUMANG D K, et al. A
Review of Methods for Removal of Contaminants in Used
Lubricating Oil[ J]. Chemical Science International Journal ,
2019, 26(4) :1—11

g EERFK, R 0w S AR TR,
LALFEAR 5 R ,2014,32(5) :408—412

FENG Q, WANG Y Q, WU T. Study on Hydrogenation
Regeneration Process of Waste Lubricating Oil[J].
Petrochemical Technology & Application,2014,32(5):
408—412(in Chinese)

TR, e I T A I T2 A B XXS R
IFEART T W52 [J]. 90,1995 (4) :33—39

XU X S. Study on the Technology and Strategy of Waste
Lubricating Oil Regeneration in China and the New
Process of XXS Waste Oil Regeneration[ J]. Lubricating
0il,1995(4) :33—39(in Chinese)

REES, JRIBE, SR BT, 45, I AL AR A ORISR [T ]
PARAL T 2016 ,36(3) :53—57

XIONG K, ZHOU L, ZHANG X M, et al. Research
Progress in Catalytic Regeneration of Waste Oil [ J].
Modern Chemical Industry, 2016, 36 (3):53—57 (in
Chinese )

e SCat X . B2 T A BRI B R [T ]
FARFEH 2018 ,32(S2) :254—256

HOU W G, LIU G C. Research Progress of Waste
Lubricating Oil Regeneration Technology [ ] ]. Materials
Review,2018,32(S2) :254—256(in Chinese)

JESUSA R, PABLO C, MARIA T G. Regeneration of
Used Lubricant Oil by Ethane Extraction[ J]. The Journal
of Supercritical Fluids, 2007, 39(3) ;315—322
POHLER J, MODLER M, BRUHNKE D, et al. Method
for Reprocessing Waste Oils [ P]. US Patent 6712954,
2004

M2 BE WRHE R S5, B2 i 9 e 1) s SR A P R 5
TR I 0K  i [ 1 ]. W9, 2017,32(1) :42—46
LIU Y Q, CHEN Y J, LIU B, et al. Hydrotreating of
Waste Lubricating Oil and Hydrofining of Wide Fraction
Products[ J]. Lubricating Oil, 2017,32 (1) :42—46 (in
Chinese )



16 FRIHAFFRCEARFER) %38 %

[14] RAFIE R M, INAAM A R I, ALLADDIN H T, et al. LIU Y Q, CHENG Y J. Preparation and Performance
Waste Lubricating Oil Treatment by Extraction and Evaluation of Spent Lubricating Oil Hydrotreating Catalyst
Adsorption [ J ]. Chemical Engineering Journal, 2013, [J]. Refining and Chemical Industry,2017,28(3) :4—6
220(7) :343—351 (in Chinese)

(157 %48 , WRor 2, i RS 5 T 300 2o 82 108 82 i PR A B R I [17] PMEAL, 6 55, Wb, & AU 80 T 20 P A 0 T 1
TEMFEUELT]. I ,2011,26(6) :54—57 AR BT K [J]. A R 516 T,2017,48 (3)
YANG X, CHEN L G, ZHOU X. Research Progress of 11—16
Waste Oil Regeneration Technology and Process Based on SUN G Q, CALY L, YAO C L, et al. Development of
Solvent Process| J]. Lubricating Oil, 2011,26(6) :54— Waste Lubricating Oil Regeneration Technology with All
57 (in Chinese) Hydrogen Process[J]. Petroleum Processing and

(167 Mz WRHE . B T 0 i o 4ok B i A 300 109 i 4 5 Petrochemicals, 2017, 48(3) :11—16(in Chinese)

PERETEM [ T]. Haah 5161 ,2017,28(3) :4—6

Research Progress of Regeneration Technology
of Waste Lubricating Oil

LI Zi-xia' , ZHANG Xian-ming' , CHEN Li-gong' , RAN Yin’"
(1. Engineering Research Center for Waste Oil Recovery Technology and Equipment, Chongqing Technology and
Business University, Chongqing 400067, China;2. School of Chemistry and Chemical Engineering,
Southwest University, Chongqing 400715, China)

Abstract ; Based on the environmental problems caused by improper treatment of waste lubricating oil, the
regeneration of waste lubricating oil can not only solve the environmental problems, but also alleviate the energy
crisis to a certain extent. By analyzing the resource and composition of waste lubricating oil and comparing the
advantages and disadvantages of the existing waste oil regeneration technologies, it is found that only by using
efficient solvent extraction, severe hydrogenation or comprehensive use of fuming sulfuric acid treatment, can the
nonideal components in waste oil be completely removed. However, only by increasing the severity of
hydrotreating, is it difficult to achieve this goal with a single catalyst. The combined hydrogenation regeneration
process is the best choice. Firstly, the impurities in waste oil can be removed by hydrotreating protection catalyst to
ensure the long — term operation of the unit. Secondly, the quality of regenerated oil can be improved by
hydroisomerization catalyst. Finally, the stability of final product can be ensured by hydrofining catalyst. In
conclusion, the formation of multiple catalysts in parallel or series hydrogenation regeneration process can
significantly improve the regeneration yield and product quality of waste lubricating oil, and improve the stability of
waste oil regeneration process unit, which is the development trend of waste oil recycling technology in the future.

Key words :regeneration of waste oil; lubricating oil; combined hydrogenation process
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