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ABSTRACT

On the basis of the thermally-activated Wear theory, it is well estabilished that the secondary
activated energy, which is mainly resulted from the exothermic reaction of hydrogen from
i speed, caused

thermal decomposition of the hydrocarbons at the high temperature and the high
DEP was synthesized to reduce or eliminate the

catastropic failure. The new additive, viz,,
hydrogen effect at the contact junction
Through the thermal degrading and the thermodynamic consideration, the synthesized additive,
viz,, DEP showed the possibiliy as the hydrogen scavenger
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Table. 1. Physical Properties of Base Qi

(SAE #10)
Performances
FAE(CST) 0T 229
40C 26.5
1S0 3104
HEZ4, 1S0 2909 100
u|E(15C/4T) 0. 870
54 (C), 150 3016 -12.5
ol sl A (°c)
A A 1S0 2719 200
Huk4, S0 2592 210
WA (C), 180 2592 240
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H7H 2+ diethyl ~3,5— di — t — butyl —4
— hydroxy benzy! phosphonate ( DEP )-& 34
skl 'H NMR ‘P NMREZ ¥4 #Halstgios,
o] Fig. 1,20 & 4)5F e}

Fig. 1,2 'HNMR "P NMRE®4#A327.0
PN Yol 4 aromatic 7] 7} VRS, 5.2MM &
22 oH peak 2} 4.0M2} ethoxy group &} CH,
7 peak st EAG, 3.0M Tl AL ben
zyl 712] CH.7] peak ¢} 1.0~2. 0ol A= alkyl
71| peak 7} vhEbta 9lel. 2E} *P NMR ol
A= phosphonate & FA 5L ¢l = 12| peak =

29Mel] A FE=] gkeb.

Fig.2. "P NMR Analysis of D.E. P
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para $lalol WA A4S nASIGO bl aromaticring ol WA A FA4H L 0
=, o]l2¢ls) DEP #H7tA] 9] hydrogen scavenger S9-& o242 group contributions [12]-&
22 A4S Falstgct o] &stel Al4bstoliel. DEP H7bA 2] =42 5l
wteld DEP 3 7hA 2] ab$-71 F+ o83 7o) 717w (1), 2), B2 vehdl=, o9 A H,
CEELS A G o] 4% Table 2,34 ehvhuoich,
)H
(L}{)LO\QH) o (CHup (O C(CHs  (CHu CQ (CHib
(CH. ) c( )c(cn s {CHaC! C (CH. J CH 1 (CHak Koo
CH CH
P P. 0 b =0
k-0 {OCH.CH» OCH,CHY» (CCHICH L),
(OCH:CHy)s ‘“L“ CH.) GCH.CH): 1 (2) (3)
4, YQAstxol A Table 20l 4 DEP H7}A| & 442804 $8-%
o] w325 (oF 300C ojw)eddell 4 oF 34 keal
Thermal degrading 494 Sohe) ¢242] & o %2 L Aol 4 F4atel, o & §34 28l
A AAH = F4-92 T2 eleizgte] DEP A oAl 4 Fdut-gol Exstepe %!-a” &lulgtel, e}
Table.2 Results of Enthalph (AH°f) by Hydrogenation Reaction of D. E. P
emp. ('K} ‘
300 400 500 600 700 800 900 1000 1100- 1200 1300 1400 1500
Compds
1) -163,439 | -165,478 | -167,547 | ~169,638 | ~171,753 | -195,431 | -192, 986 | -190, 200 | -187,583 | -184, 969 | -182, 354 | -179, 741 | -177,128
(2) -146, 902 | -148,823 | -150,774 | ~152, 747 | -154, 744 | -178.460 | -175.654 | -172. 849 | -170. 042 | -167. 238 -164. 433 | -161.630 | -158. 827
(3 -130,83 |-132,495|-134,160 | -135.825 | -137.49 | -141.769 | -138,872 | -135.975 | -133.078 | -130. 181 | -127.284 | -124.387| -121. 490

Table. 3, Results of Gibbs Free Energy (AG°f) by Hydrogenation Reaction of D.E. P

Temp('K)
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Compds

1) —-64.149) -30.421| 3.341 § 37.136 | 69.419 | 90.99 | 135747 172.456| 209.367| 246.174| 282.982}1 319.791| 356.599

(2) ~36.383 101 | 37.987 | 75.897 | 114,256 | 147.422| 187.876| 2 8.331| 268.788| 309.241| 3 9.695[ 390.1 0| 430.604

(3) ~29,246 8.58 | 46.406 | 84.232 | 122.735| 161.737] 200.739% | 239.741) 278.743{ 317,745( 356.7 7| 395.749| 434.751
4 DEP &} #7}4| oA F3h§2] dEz e = FAUxE - ebel e x| HRb-Ea) Fodulk
B = FAAAE o2 BohstY gy &8 Zedle wear performance & F1417 4
o] B4R FEALUUL] HhEEE FFg oy 2l hydrogen scavenger 2 4 ¢| s}-54 -8 %qls}
thermal mstablhty sqabe] 7248 WnpR44S A},
7HAZ - g AeR 4peslch

e 5 4 £
Table 3% DEPX&AHL] 4= 42| ka2 4] e}

W= gibbs free energy 2] o] Ex]2 ulgLe% 2 dTe 12, 59 5T A4 &
100°Cel Aol 4 DEP A 7}A) 2] F4-2]%o| 7H53 Zhel TR wsbrist odRase] A5
4 Jebim el 2B dodstaq nag F4AdA 22 ehoie] Rxisly kgl 9
E3led DEP H7tal+= £2-72 a4 44 3 42| sl @ ARG Tl 7 E A A sl B
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