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T E B AT R R LR A A, (HAR LA
HIRANIFA G

F1 AFEEEE TR A o738 EE TR (e)

atom 0.15 nm 0.20 nm 0.25 nm 0.30 nm 0.35 nm 0.40 nm single parallel
C1 —0.3332 —0.2959 —0.2991 —0.2999 —0.3132 —0.2893 0.6503 —0.3601
C2 0.2176 0.1859 0.1957 0.1990 0.2148 0.1704 —0.2030 0.2675
C3 —0.0518 —0.0407 —0.0766 —0.0692 —0.0669 —0.0267 0.0971 —0.1977
C4 0.0009 —0.0859 —0.0701 —0.0865 —0.0785 —0.0834 —0.0709 —0.0322
C5 0.1089 0.1199 0.1046 0.1076 0.0953 0.0918 —0.0083 0.1002
C6 —0.2859 —0.2774 —0.2734 —0.2540 —0.2453 —0.2191 0.1659 —0.2464
Cr7 0.7189 0.7109 0.7132 0.6977 0.6925 0.6569 —0.3063 0.6797
o1 —0.5849 —0.6048 —0.6084 —0.6117 —0.6145 —0.5903 —0.5925 —0.5836
02 —0.5322 —0.5366 —0.5411 —0.5391 —0.5386 —0.5330 —0.5318 —0.5437
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R FEM, XA i 3t i 733 ) i PR EL A P A
LR,

%2 REWEFEE B 4T 28 LR TR (o)

atom 0.15 nm 0.20 nm 0.25 nm 0.30 nm 0.35 nm 0.40 nm single
C1 0.2182 0.2221 0.2239 0.2212 0.2256 0.2212 0.1997
C2 —0.3348 —0.3335 —0.3329 —0.3318 —0.3314 —0.3310 —0.3055
C3 0.0195 0.0177 0.0141 0.0140 0.0096 0.0134 0.0228
C4 —0.2677 —0.2665 —0.2662 —0.2639 —0.2635 —0.2624 —0.2332
C5 0.1429 0.1425 0.1481 0.1513 0.1545 0.1518 0.1301
C6 0.1859 0.1821 0.1775 0.1695 0.1671 0.1676 0.1955
o1 —0.6383 —0.6396 —0.6379 —0.6373 —0.6373 —0.6358 —0.6381

%3 RREME FER C f5h T 38 LR T 1A (o)

atom 0.15 nm 0.20 nm 0.25 nm 0.30 nm 0.35 nm 0.40 nm single
C1 —0.3032 —0.3199 —0.3070 —0.2475 —0.2461 —0.2704 —0.2903
C2 0.1717 0.1751 0.1590 0.1374 0.1374 0.1620 0.1385
C3 0.1379 0.1515 0.1583 0.1543 0.1517 0.1253 0.0525
C4 —-0.1761 —0.1509 —0.1545 —0.2557 —0.2549 —0.1855 —0.1770
C5 0.0890 0.0925 0.0616 —0.0230 —0.0166 —0.0227 0.0479
C6 0.1910 0.2039 0.2149 0.2582 0.2509 0.2565 0.1374
c7 —0.3470 —0.3105 —0.2807 —0.3130 —0.3203 —0.3310 —0.2869
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2. W2 R T Dhae Bl ) C IR+ 552, )
FF - LA 2 A A2 A2 A5 & COOH>OH>CH; #il
.

F 442 2CH;3(CHy) 4 COOH 43 -1~ 41 B #5 7Y (fi
PRI D) 1) F 5 b 5 F a7 B o) BE AR T B 4
FooxfteR 1, TR, 7R R DAL FIA F ST,
Iy FHRERHE N3 B 1 B AT o A R AR AR AEAE TR
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70.06 e F10.12 e /£ 4 A, k3 CHs 1) C1 i
- F A B G B I T k2L, Sk SEAR AR Y C2 R
T BEBE K I . DL EARM R o> T ik

KRG INAE AT 73 1S F L RN 5 HLAH 4B Sz G 4T
(BT (USR5S, AT 5 B0k J AT O v 2 i
T B AT D

%4 B FHR D T LT A (o)

atom 0.15 nm 0.20 nm 0.25 nm 0.30 nm 0.35 nm 0.40 nm single
C1 —0.3274 —0.3246 —0.3243 —0.3193 —0.3189 —0.3207 —0.3338
C2 0.1843 0.1768 0.1515 0.1529 0.1572 0.1591 0.2074
C3 0.0351 —0.0123 0.0013 —0.0020 —0.0268 —0.0332 —0.0493
C4 —0.0261 —0.0415 —0.0732 —0.0589 —0.0605 —0.0597 0.0006
Cb5 —0.2236 —0.2237 —0.1923 —0.1939 —0.1787 —0.1662 —0.1711
C6 0.7280 0.7265 0.7187 0.7107 0.7011 0.6939 0.6778
o1 —0.5922 —0.6136 —0.6193 —0.6206 —0.6226 —0.6227 —0.6202
02 —0.5319 —0.5373 —0.5393 —0.5394 —0.5388 —0.5382 —0.5345
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RS DURMEARLLE AR 8] L i AT P 958 (kJ /mol)

model 0.15 nm 0.20 nm 0.25 nm 0.30 nm 0.35 nm 0.40 nm
A 907.554 689.846 603.287 550.827 521.975 41.968
B 781.651 692.469 645.255 605.910 579.681 561.320
C 267.545 301.644 320.005 333.120 335.743 340.989
D 831.488 747.552 660.993 608.533 579.681 556.074
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Effect of the structure and the arrangement of organic
molecules on the atomic charge and electrostatic
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Abstract

The quantum computation method has been used to investigate the atomic charge and electrostatic interaction of
five models: four of which are composed of two mirror-symmetrical long-chain organic molecules (CH3(CH2)s—R (R =
COOH, CHs, OH) and CH3(CH2)4COOH); and one is composed of two parallel CH3(CH2)5sCOOH molecules. Results
show that: (1)The charge of the C atoms of the methylenes(—CH2—) in the molecules is different from each other; (2)
the atomic charge is mainly determined by the chain-length and the functional group; meanwhile, it may change when the
distance between molecules changes or the arrangement of the molecules changes. The atomic charge in the bimolecular
models changes more than in the single molecule models; (3)the electrostatic interaction is mainly determined by the
tail function groups: the interaction strength is —COOH>—OH>—CHas; while the other atoms have little contribution.
Electrostatic interaction will decrease when the atomic charge of the tail functional groups decreases, which is caused by

the increased chain-length.

Keywords: quantum computation, charge distribution, functional group, electrostatic interaction
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