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Abstract; A new type of halogen-free ionic liquid was synthesized by using diisooctyl phosphate (EDHPA) as anion and
diquaternary phosphate as cation. It was compared with commercial T306 as lubricating additive of PAO 10. The tribologi-
cal properties were investigated by SRV—V friction and wear testing machine, the wear morphology was characterized by
scanning electron microscope, the wear volume was measured by non-contact three-dimensional profilometer, the changes of
friction film during the friction process were analyzed by ECR, and the chemical elements and changes of wear spot surface
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£ 1 D-Py P, MHHELLIR S il 5 BT AR
Table 1 NMR and MS data analysis of D-P P

Items

Data results

8:3.70-3.65 (m, 8H), 3.15 (s, 4H), 2.48 (s, 12H), 1.52-1. 17 (m, 108H) ,

"H NMR (400 MHz, CDCl,)

and 0. 86-0. 82 (m, 42H)

BC NMR (100 MHz, CDCI,)

3. 68.13, 58.12, 40.45, 40.37, 40.13, 40.05, 31.88, 31.84, 30.93, 30.11,

29.15, 23.33, 23.22, 22.71, 22.06, 14.19, 14.13, 11.16, 10.99, and 10.92

P NMR (162 MHz, CDCl,) 8. 35.68 (s)

m/z (ESI, positive ion)

Caled :384. 3879

Found ;384. 3874

m/z (ESI, negative ion)

Caled:321. 2200

Found:321. 2208

1.3 HISTEMESW

¥ NETZSCH STA 449 F3 TGA-DSC # []
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1.4 ERERAGFEZERES T

K1 Optimol 1 AE 2\ 7 il & (1) SRV -5 FEE4%
FESHA I AL b AR i ) JEE 2 1k R A T D o
R FHER - S el 07 =X, B33kl AISI 52100 44
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T 1 BT (SEM) LS SRV TS 482 B8 451 3 40 1ot
J& B IR, SR ] BRUKER-NPFLEX JE4%fih 2 = 4
ARSI T SR B BB SR XPS 2 A
FE TS BER AL T RO, B il i BH
(ECR)i##d SRV -5 BE#2EE A0 LR £ 15 5
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Fig.2 TG curves of PAO 10, 1%T306 and 1%D-P 4, Py

£ 2 PAO 10.1%T306 #1 1%D-P,. P, BIHFEE
Table 2 Thermal stabilities of PAO 10, 1%T306 and 1%
D'Plsxspx

Thermal Decomposition
Lubricant decomposition temperature to 50%
temperature/ C mass loss/C
PAO 10 329.04 362. 04
1%T306 312.05 348. 05
1%D-P s Py 327.29 362. 29

VT, UL 19 D-P 1 P FEAS K Bl 28 B (1)

2.2 EEZFMERREEHESHT

El 3(a) > PAO 10 1% 1%T306 F1 1% D-
P o Ps B9 PAO 10 7EF IR T A0 BE 182 R B bt st
|Eﬂ7[xiﬁ’pﬁﬂ/9flﬁé£(ﬁﬁf300 N,ﬁf*ﬁ: 1 mm, A
RT,1%:25 Hz) . [81 3(b) X W T 3(a) 5
i, W AT R A A B B R B, 1
& 3(a) hIATAIL, PAO 10 BYEEHE N BUR K, F
BIEEHE DB 0. 178, A7 B i HAECK Y BS540, 1
TIN5, B S A B R B 73
JEE¥% K B K /N K. PAO 10 (0.178) > 1% T306
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Fig. 3 Friction coefficient and wear volume curves at RT
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Fig. 4 SEM images of the surface of the lower samples after deference lubricant at RT
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Fig. 6 SEM images of the surface of the lower sample after deference lubricant at 100 °C
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