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Study on mechanism of succinimide dispersants by molecular simulation techniques

ZHAO Xiao-guang , XU Wei , ZHOU Han, MU Xiao-hui
(Research Institute of Petroleum Processing, SINOPEC, Beijing 10083, China)

Abstract: The lowest binding energies and configurations of 30 succinimide dispersants on surfaces of water and graphite
had been obtained by Monte Carlo Docking method . The results indicate that the factors to influencing the adsorption tightness of
dispersants on water surface are polar functional groups’ numbers, distribution of positive charge and negative charge on solvent-
accessible surface of molecules,and desolvation free energy for water. It was also found that the factors to influence the adsorp-
tion tightness of dispersants on graphite surface are chain length and branched chain number. Nine succinimide dispersants and
evaluated their dispersibility of dispersing soots (carbon black) are synthesized. The practicability and manipuility of this method

had been verified by molecular simulation results . The molecular simulation technique was applied in succinimide dispersants re-
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search and development field, and an auxiliary method for developing disperants was supplied.
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monoCgEDA 4 2 2 || monoCgPDA 3 3 2
monoCxEDA 8 2 2 | monoCyPDA 7 3 2
monoCxEDA 14 2 2 | monoCigPDA B3 3 2
bisCgEDA 8 2 2 |[bisCgPDA 6 3 2
bisC;,EDA 16 2 2 ||bisC;,PDA 14 3 2
bisC;sEDA 28 2 2 ||bisC;3sPDA 26 3 2
monoCg DETA 2 4 3 || monoCgDPTA — 6 3
monoC,DETA 6 4 3 |monoC,DPTA 4 6 3
monoCDETA 12 4 3 |monoCgDPTA 10 6 3
bisCsDETA 4 4 3 || bisCsDPTA — 6 3
bisC;,DETA 12 4 3 || bisC;,DPTA 8 6 3
bisC;sDETA 24 4 3 || bisC;3sDPTA 20 6 3
trisCs DETA 6 4 3 | trisC;,DPTA 12 6 3
trisCy, DETA 18 4 3 |risC;gDPTA 30 6 3
trisC;sDETA 36 4 3 ||bisC;sTPTA 14 9 4
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monoCg EDA — -45.4
monoCy,EDA 44.4 -72.8
monoC;sEDA 52.1 -63.8
bisCgEDA 86.9/84.3 -62.9
bisC,EDA 81.2 -53.5
bisC;gEDA 92.3 -65.4
monoCgDETA 32.3 -25.8
monoC;,DETA 59.6 -21.1
monoC;gDETA 56.2 -43.1
bisCgDETA 96.1 -75.2
bisC;,DETA 76.5 -76.3
bisCgDETA 82.7 -87.4
trisCsDETA 147.1 -27.9
trisC;, DETA 142.0/137.5 -54.4
trisC;sDETA 121.8 -63.2
monoCgPDA 20.1/33.4 -96.0
monoCy, PDA 24.5/25.5 -79.9
monoC;gPDA 64.9/69.1/58.1 -82.4
bisCsPDA 75.9 -134.0
bisCi,PDA 83.1 -109.0
bisC1gPDA 90.7 -68.0
monoCg DPTA — -117.0
monoC;,DPTA 57.9 - 88.7
monoC;3DPTA 77.0 -102.0
bisCgDPTA 40.5 -117.0
bisC1, DPTA 93.1 -103.0
bisC;3DPTA 113.4/126.3 -105.0
trisC;,DPTA 134.8 -120.0
trisC;sDPTA 138.5 -67.3
bisC1s TPTA 117.9/128.1 -28.7
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keal *mol ~* keal - mol ~!
monoCg EDA -30.6 monoCg PDA -33.9
monoC;,EDA -32.0 monoCy, PDA -39.5
monoC;gEDA -37.2 monoCygPDA -52.0
bisCsEDA -60.9 bisCgPDA -49.3
bisC;,EDA -71.5 bisC;, PDA -54.6
bisC;3sEDA -86.2 bisC;3PDA -61.6
monoCgDETA -9.6 monoCgDPTA -47.0
monoC;, DETA -21.9 monoC;, DPTA -48.9
monoC;3DETA -27.7 monoCy3 DPTA -60.4
bisCsDETA -27.8 bisCgDPTA -70.2
bisC;, DETA -45.8 bisC;,DPTA -69.7
bisC;3DETA -60.0 bisC;sDPTA -93.8
trisCgDETA -12.3 trisC;,DPTA -51.5
trisC;, DETA -25.5 trisC;s DPTA -50.1
trisC;sDETA -74.4 brisCisTPTA -79.4
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o FRuf x " REWL AL, SHAERRCEBMHRE)/
TR HE R keal - mol = keal - mol =
1 1000x1  15.6 -520.3 -6.937
2 1000x2  18.3 -1037.0 -6.913
3 1000x3  125.4 -1524.7 -6.776
4 1300x1  16.6 - 688.7 -7.249
5 1300x2  27.74 - 1429.7 -17.525
6 1300x3  95.1 - 1897.9 - 6.659
7 2300x1  12.9 - 1156.9 -6.928
8  2300x2  102.9 -2294.5 - 6.870
9  2300x3  148.4 -3267.3 -6.522
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