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Analysis of the effect of H>O molecules on the tribochemical reactions of ZnDTP additives

using neural network molecular dynamics simulations
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Molecular structure of ZnDTP. R indicates a

hydrocarbon group.

2. EEFE

VI alb— 3 BT D NNP OET/UIZIE Allegrod % FIH L7=. NNP OEHHT — % & > NI VASPYZ HW T
%R MD Z4TUWMERR L7-. SKEEERSRRIC T D ZnDTP OfEE > 2 = L—3 a3 > %17 5 728, ZnDTP(Fig.2(a)), «
gDV T HERE(Fig. 2(b)), #8D(110)R M IZ ZnDTP % i L 7= #1E(Fig. 2(c)) = 58 & €7, Z 2 T ZnDTP O jr{b/AkFE
B R IZIE CH: #HWe. F7o, UGEBIZB T 2HMEDTEOLELRDLTD, FTAV VKRBT T VX LR ED
ZnDTP MR D3R, K3/, BEFR, Hifh, ik, VU Z2MAa L T20F0FE LITok.

(c) @ C
H
.\q O Press
Y| @o
® 7n
G
ok S
& ®r
UOoOUTUOoOUVUT G
Fig. 2 Snapshots of ab initio MD simulation. (a) ZnDTP, (b) bulk structure of Fig. 3 Sliding simulation model of
iron, and (c) (110) surface of iron and ZnDTP. Fe/Fe interface with ZnDTP and H>O.
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Fig. 4 Snapshots of the FeOR formation process: (a) P(OR):
fragment adsorbs on the iron surface, (b) O in P(OR)2
adsorbs on the iron surface, (c) FeOR is formed.
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Fig. 5 Snapshots of the ROH formation process: (a) OR and
H20 adsorbed on the iron surface, (b) a proton (H") is
transferred from H2O to the FeOR, (c) the resulting ROH
molecule desorbs from the surface.
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Fig. 6 Time variation of the number of ROH molecules during

4. = sliding simulations of Fe/ZnDTP + H2O/Fe system.
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