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Decay Characteristics of the Physical and
Chemical Indexes of a Regenerated Diesel Engine
Lubricating Oil during Its Service Period
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Abstract: To verify the using feasibility of regenerated
lubricating oil, a regeneration 15w-40 lubricating oil for bus
diesel engine generating from used 15w-40 lubricating oil with
membrane distillation was used as the research object, the
decay of the physical and chemical indexes i.e. viscosity, acid
value, alkali value, water content, insoluble matter and etc.
were studied during the lubricating oil service period. The
result showed that during the prescribed service period, along
with the service time, the viscosity change rate, alkali value
reduction ratio of base value, the water and insoluble matter
content, as well as the Fe, Al, Cu and Si elements content
were lower than the limit value from GB/T 7607—2010 which
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indicate when the oil should be changed except for the
increase amount of acid value. The antioxidant capacity and
contamination level of regenerative lubricating oil were
relatively poor compare with that of original 15w-40
lubricating oil. Therefore, we should pay particular attention
to improve the antioxidant capacity and to reduce
contamination level during the production of regenerative

lubricating oil.
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Tab.1 Physical and chemical indexes of lubricating oil

0 H LA 1A WE Tk TR Y i B4 GB11122—2006
B BhEE 100 T mm? + s~} ASTM D445 14. 45 13. 74 12.5~16.3
R R BT YIS (150 °C) mPa « s SH/T 0751 4,08 3.94 >3.7
RS 3B (—20 'O mPa - s ASTM D5293 5 848 5 522 <7 000
A C GB/T 3535 —27 —30 <—25%C
WE (2L KOH mge+g ! SH/T 0251 9.23 7. 89
K4y URFRAB0 % GB/T 260 IRl IR IR
HLbize R (R 50 % GB/T 511 % x <£0. 01
EEWMKRRSEO % ASTM D6417 9.7 9.8 <18
FORSE C GB/T 3536 236 227 >215
WIRIEC24. 0 C) ml « ml—? GB/T 12579 0/0 0/0 <10/0
HIRME93.5 C) ml * ml? GB/T 12579 10/0 10/0 <20/0
R (F 24.0 °C) ml e ml? GB/T 12579 0/0 0/0 <10/0
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i JE 1 £ 2 AL 7.
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Tab.2 Main physical and chemical indexes of

wasted and regenerative lubricating oil

| Hpy FRAERT Aa)g
BBHEE 00T mm? » 7! 13.03 13. 74
BRAE (UL KOH 31) mgeg! 8.16 7.89
R{E (L KOH ) mge* g * 4,39 2.78
AW e 80 % 0. 09 0.12
Ko RFEO % 0.076 550

SR A« (100mD~T 3540 067 126 009
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Fig.1 Viscosity and its change rate of original and

regenerated lubricating oil with service time
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Fig. 2
regenerated lubricating oil with service time
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Fig. 3 Base value reduction value and its ratio of
original and regenerated lubricating oil along

with service time
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Fig. 4 Water content of original and regenerated

lubricating oil along with service time
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Fig. 5 Insoluble matter content of original and

regenerated lubricating oil along with

service time
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Tab.3 Pollutant degree of original and regenerated lubricating oil with service time

T {3 Wk / (4>« (100 mD 1) 1SO
e/ A 1.0 pm 2.0 pm 5.0 pm >15.0 wum 22250 pm  >>50.0 pm >>100.0 pm  FH

0 13 788 9 009 934 12 3 0 0 10/4

1 349 090 233 163 19 845 396 1 0 0 15/9

4 2 2 225 298 1 805 432 174 092 980 20 0 0 18/10

3 1786 984 1426 542 325 648 893 0 0 0 19/10

0 65 534 49 723 10 655 88 9 0 0 14/7

1 1211 963 1032 876 257 900 560 1 0 0 19/10

s 2 2 698 724 2 158 763 743 092 1254 30 0 0 20/11
3 1 863 820 1567 733 890 395 1025 1 0 0 20/11

T ISO 15 EFFLL “n/m” R 0 Flm 53 HIFER 5 pm 15 pom JFORL 75 YL EF AL
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& Fe Al,Cu,Pb.Cr.Sn 4§, 8 i K sHL Z 7RI B 45
BEABEWE T YT R EEA SiuNa 5, 2K F

WARRE AR BT R LB AAE Zan Py
Mg.Ca.Mo.B %, ZiH ¥t i h A< B0 & BB 5l oo
R TR M AL S, Feo AL Cu. St 2 GB/T
7607—2010 HHLE R R Bl 4845, % 4 8 3 A
AT JRI 0 PR Dt P AR T R T B T R R R
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Tab.4 Elements content of original and regenerated lubricating oil along with service time (mg » kg™
e @Fﬁ At EHfTE BHRITE iyl e
/A Fe Al Cu Pb Cr Sn Si Na Zn P Mg Ca Mo B
0 <1l <1 <1 <1 <1 <1 2 < 1512 1 356 1193 1218 50 8
1 5 <1 <1 <1 <1 <1 4 <1 1458 1250 1040 1111 49 5
" 2 8 2 <1 2 <1 <1 5 <1 1 387 1212 968 1035 43 2
3 12 2 1 2 <1 <1 8 2 1313 1190 945 998 43 1
0 <1 <1 <1 <1 <1 <1 5 < 1444 1224 1039 1144 48 4
1 21 <1 <1 <1 <1 <1 6 1 1400 1197 957 1034 46 1
Bk 2 28 4 2 7 1 <1 5 1 1376 1183 930 1028 42 <1
3 47 5 4 11 2 2 9 1 1 287 1035 918 956 41 <1
2.5.1 BHILER 2.5.2 GHITER

H1ZR% 4 W] DL, 6 (50 P P ] A s L P T
b Fe AL Cu.Pb SR ITR N F-2A: 18 1
H Cr g b CER g, Fe SRR SIHLIME AT 6T
EHEEREHNABITR, Cr Z& Ll EAT
FEWESILR, ALR RSN ST HTT
R ,Cu.Pb RESIWIAN LA BT R, 7R SIHL AR
WA A i T A X AE 3 R G EE T B0 I A
Fe Al,Cu B TTRIE M. 5 5 h LU, AR
AW Fe Al BT RIE AR B Z. 72 3 1>
HEE RS R AEREE M Fe, AlL.Cu JuR ¥
mEHREE GB/T 7607—2010 FLEM 150,30 Fl
50 mg « kg " AR BRAK , 1l B AL T ¥ I A DL A 1A
RETH LA TR,

12 4 W] DL, 66 2 (56 P Ik 1] # 8 on JLL F-A T
WM SiNa S5 ROTR A —ER BRI, 5.
FEHAE RN Si ST Jeon a3 A4 iR R R 2. SR R
N TR R, 2P AR S R 3
ABRE 2, 5 ST 2R T A 0 il R ik, 2 A BT
WM, SBAEE M SiAFTTRBE M. 5 EE I
B AT BATE R A HAE T M SiuNa 455
PETTR I I L5 ST ¥ AR 2, 5 A 5 — 7 T 5 ]
5P A R R A e, AR T
JE P AR T 0 P A P B AR AR S SR A AR 1
PRAE T D5t P4 1 2 ol B 98 o T 78 A 45 SR ) T
Eutk. GB/T 7607—2010 HL%E B9 Si JuzR S BRIE A
30 mg « kg™ 3 ARG IR FEAR T A A
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TR LA Bk et K 4388 A i 3RS S B0 Y
Wikt ZESGAER SR Zn. P Mo FH N
il - 21

3 &Fit

COFE AT AR P , PEAR 0 Tl R 2 B2 7R
R B R K8 B AR Y& B FH
A& GB/T 76072010 H#LE (4 PR 255K, R {H
HE#EH GB/T 7607—2010 #iE By #eih FRAE .
AT B DT BE T AT 22,

(2) £ ¥ 0 6 P o e s D P A A
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