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1.1.2 SGEOM B4 . o o o o e e e e 8
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L1 By ASCPFETR

XEF AT TR 4 AR TAUS I AR -

Al 1e PUSROK R ELAE R 2R

AT XEDA 15 TRAHEAE I GE. S A SR

0O Ok W

$ctrl

method=rhf basis=6-31g DFT=b3lyp
type=GKS int=LR

nmul=1 charge=0

$end

$geom

0 1.2245363506 1.9369107829 -1.5249005020
H 0.6059851978 2.5732298867 -1.8865861643
H 1.1674934363 2.0403343903 -0.5520881596
0 1.4426170965 2.2936999659 1.1607557179
H 2.4102571835 2.4430589600 1.2006505497
H 1.2658427477 1.5917744265 1.7885628634
0 4.1276499342 2.6315069165 0.8942820200
H 4.5631857354 3.4690433373 1.0588206123
H 4.1895885441 2.4896149845 -0.0733228603
0 3.9157890062 2.2134800316 -1.7828881536
H 2.9430129055 2.1035712740 -1.8276494239
H 4.2809601224 1.4397383938 -2.2142395894
$end

$eda

nmol=

matom=

1 XEDA IT i ASCPFRY R 73 KBRS X RIS, 5 R/ INSHURHIE B B 2T

W1, RSN BT A S B R IK 43 KNS

1.1.1 $CTRL 4

X S VR B R R, L. TR AT, ZEESEL.
METHOD



« RHF
WA T ARRZ HA N 1, ARSI 2T, B XEDA 2 B3l ROHF
DT RIT R R AR T

o UHF
XEDA II /] UHF J5yA Tt R T HIE A B

« ROHF
XEDA II ] ROHF J7 kit 5o T Hpra k. (H: HAl ROHF H 304 EXACT 55
%)

BASIS
FeERA. Hul XEDA II 378

o STO-3G }:4

Pople ZFIHA (] * AmAes e, B + AMsrEes ) -
- 321G
- 6-31G

- 6-311G

Dunning RFEL] (1 aug-HiZE MoraeRs, EH-pp FRIERERELL)
— cc-pVDZ
— cc-pVTZ

— cc-pVQZ

def2 4

— def2-SVP

— def2-SVPP
— def2-TZVP
— def2-TZVPP
— def2-QZVP
— def2-QZVPP

— def2-QZVPD

o Lanl2dz E:4H

« SDD RFIMEHEA, FAMRKS Gaussian M), HASFEEEH “sdd”, FHEAHIP K
A, TSIV, B SCRA R DL



— MDF10
— MHF46
— MWB28
— SDF10
— SHF28

o HEXEAL, fiif] BASIS=def #it/E, HREEWIMEE SBAS M ARMEAFE, HAHE
WS BT

H: HAT def2-PP RFIEAH . RIS EAM B & SCRAE A SR LR ik,
ECP

TEE IS BT IR, R TSR e s, RIGEAE BASIS HisE T B %
HEAL (U0 Lanl2dz) hFF2AE LA AR E S (U0 ECP=lanl2dz). HAl XEDA II 37§f:

e Lanl2dz 5

o def2 ZFEH (def2ecp)

« Dunning ZFEH (ce-pvnz-pp, aug-cc-pvnz-pp)

o SDD #5EEH, kX EFIFE, Mgt I U0T, HAR SRR B L A4 WL 5% -
— MDF10
— MHF46
— MWB28

— SDF10

— SHF28

o HEXESEA, W ECP=def $57%E, HFHEHIMAE SECP M/ RIBHEEAIE L, HAHE
W E) PG

Het NG R LR S
DFT
$#5 XEDA I HS05TFIRZ . FIBI XEDA I1 3 FF0Z LR X i T



iz X il
BLYP BLYP
B3LYP B3LYP
B3LYP with D3 dispersion correction B3LYP-D3
B3LYP with D3BJ dispersion correction | BSLYP-D3BJ

CAM-B3LYP CAM-B3LYP
PBE PBE
Hybrid PBE with 25% HF exchange PBEO
M06-2X MO06-2X
wBI97X-D wB97XD

TYPE
TREFH L. HAl XEDA II 30Hf:

¢ GKS
i/l GKS-EDA # TR AT, Adga TYPE HREHEVA A GKS,

« QMMM
i QMMM JyE#HTitE, Wh—#.

« BLW
115 BLW-ED BE &4

INT
FRERVIFYE. HAT XEDA II 305

« EXACT
(EE e  EEA R AT

¢« LR
i RI-JK. RIJ-COSX FyEdtAritsa. Xl 7 RRAM KRR ITER, X — ke E
e, [FA4EZE (40 PBE. BLYP) ez X —Evk,

HE: 4EE TYPE=GKS i}, A4 INT KA m BN A EXACT MEHfiaEE, miy
{5 TYPE=QMMM = BLW B}, HIHReH LR GBS EYE, B & INT S48 EIA
WA LR,

CHARGE

P AR R I LA
NMUL

TREBANERN A A IEL T,

SOLVENT



BT LA KSDET HEE, S ioniom (Wil T4 i
HIFIZ)
W AR AR AR AN, LEH LR ST

1.1.2 $GEOM 5y

B A T AR RARASAT . BB AL K HA P IE RS RIK K
NG

1.1.3 SEDA {4y

XA EDA TR ARG E . AR E X5, XEDA I &35S e
5.
NMOL

i BRI B
MATOM

i — AR B A SR SR T A B BB S H P ARk [ 31 SGEOM #R43H
JFEF

H: MATOM w574 M40 17 1 R T4
MMULT

fH — BRI e EE. I + WA BIEN o ARE, M — Ui
WA BN 6 BiE. B, FF—CLetfesr A ik i WA B B 3630517 EDA H 58,
MMULT=2 -2 8f MMULT=-2 2,
MCHARGE

(o FH— B AR R A AR LT o A BRI R A 2 RO 20 568 43 I FEL AT

1.1.4 $BAS #4%

WAAE SCTRL #7 il BAS=def $57E 1 H & A4, WG EHE X — w0 k2t B E
S HEAAAE B
IR LA A2 AR :

$BAS
6-31G
$END

$bas
0: 6-311G*, H: 6-31G
$end

$bas
6-31G, Cu: lanl2dz
$END



00~ O Tk N

COWN N NNIRNININDNDNDL & s e e
FS O XTI AR WN OO0 TR WN R~ O ©

00~ O U W N

$BAS

Cu:
Cu 0
S 3 1.00
8.1760000 -0.4210260
2.5680000 0.7385924
0.9587000 0.5525692
S 4 1.00
8.1760000 0.1787665
2.5680000 -0.3592273
0.9587000 -0.4704825
0.1153000 1.0807407
S 1 1.00
0.0396000 1.0000000
P 3 1.00
25.6300000 -0.0489173
3.1660000 0.6272854
1.0230000 0.4716188
P 1 1.00
0.0860000 1.0000000
P 1 1.00
0.0240000 1.0000000
D 4 1.00
41.3400000 0.0465424
11.4200000 0.2227824
3.8390000 0.4539059
1.2300000 0.5314769
D 1 1.00
0.3102000 1.0000000
, 0: 6-31G, H: 6-31G
$end
$BAS
H 0
S 3 1.00
18.7311370 0.03349460
2.8253937 0.23472695
0.6401217 0.81375733
S 1 1.00
0.1612778 1.0000000
* ok Kok
0 0
S 6 1.00
5484 .6717000 0.0018311
825.2349500 0.0139501
188.0469600 0.0684451
52.9645000 0.2327143
16.8975700 0.4701930
5.7996353 0.3585209
SP 3 1.00
15.5396160 -0.1107775 0.0708743
3.5999336 -0.1480263 0.3397528
1.0137618 1.1307670 0.7271586
SP 1 1.00
0.2700058 1.0000000 1.0000000
* ok Kok
Cu 0
S 3 1.00
8.1760000 -0.4210260
2.5680000 0.7385924
0.9587000 0.5525692

S 4 1.00



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

.1760000
.5680000
.9587000
.1153000

S 1 1.00
0.0396000

P 3 1.00
25.6300000
3.1660000
1.0230000

P 1 1.00
0.0860000

P 1 1.00
0.0240000

D 4 1.00
41.3400000
11.4200000
3.8390000
1.2300000

D 1 1.00
0.3102000

O O N

$END

0.1787665
-0.3592273
-0.4704825

1.0807407

1.0000000
-0.0489173
0.6272854
0.4716188
1.0000000
1.0000000
.0465424
.2227824

.4539059
.5314769

O O OO

1.0000000

w N [\

= O © 00O Ol WwWhNh -

—

25 W AR DU AN RN 26 A 7 b Y S 2 B4 Gaussian FEAAA% SR, FESE 0B Frpr, 2
B AR EAEGE, FEANUANES (%) BAAASEITER A
vE: $BAS #ar NN 2 X KNS .

1.1.5 $ECP #4)

WIREE SCTRL Hi4p oillid ECP=def i T F1 2 B, T SHm i — WO it
XL
AT LR S 5 v A Bk

$ECP
lanl2dz
$END
$ecp
Cu: lanl2dz, Zn: MDF10
$end
$ECP
lanl2dz, Zn: MDF10
$end
$ECP
Cu 0
CU-ECP 2 10
d potential
3
1 511.9951763 -10.0000000
2 93.2801074 -72.5548282
2 23.2206669 -12.7450231
5-

d potential
4

0 173.1180854 3.0000000

10



12
13
14
15
16
17
18
19
20
21

WU WN

1 185.2419886 23.8351825
2 73.1517847 473.8930488
2 14.6884157 157.6345823
p-d potential

4
0 100.7191369 5.0000000
1 130.8345665 6.4990936
2 53.8683720 351.4605395
2 14.0989469 85.5016036
$END
$ECP
CU 0
CU-ECP 2 10
d potential

3
1 511.9951763 -10.0000000
2 93.2801074 -72.5548282
2 23.2206669 -12.7450231
s-d potential

4
0 173.1180854 3.0000000
1 185.2419886 23.8351825
2 73.1517847 473.8930488
2 14.6884157 157.6345823
p-d potential

4
0 100.7191369 5.0000000
1 130.8345665 6.4990936
2 53.8683720 351.4605395
2 14.0989469 85.5016036
ZN 0
ZN-ECP 3 18
f potential

5
1 386.7379660 -18.0000000
2 72.8587359 -124.3527403
2 15.9066170 -30.6601822
2 4.3502340 -10.6358989
2 1.2842199 -0.7683623
s-f potential

5
0 19.0867858 3.0000000
1 5.0231080 22.5234225
2 1.2701744 48.4465942
2 1.0671287 -44.5560119
2 0.9264190 12.9983958
p-f potential

5
0 43.4927750 5.0000000
1 20.8692669 20.7435589
2 21.7118378 90.3027158
2 6.3616915 74.6610316
2 1.22911956 9.8894424
d-f potential

3
2 13.5851800 -4.8490359
2 9.8373050 3.6913379
2 0.8373113 -0.5037319
$END

25 R S DU AR A B SRR A Gaussian ESAE, TE A1, A2
M Z A ICRNIEREIE, Al % SBAS #Ra A B S RIT

11
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0O Ok WN

NN — ===
— O © 00O Utk WNKRFROO©

N OO W

1.2.1 &t (NH; --- H,0)

TEXABI T, FATE XEDA TI 3158807K 7 1M 71 6] i) S A AR

1.2 HERA

2: K TR TR R AR A E

$CTRL
METHOD = RHF BASIS = aug-cc-pvdz
NMUL = 1 CHARGE = 0

TYPE = GKS INT = EXACT
DFT = wB97XD

$END

$GEOM

N 1.37515100 -0.01976400 -0.00003700
H 1.80210900 -0.41927400 0.82476800
H 1.60816800 0.96438600 -0.01647200
H 1.80722600 -0.44771800 -0.80772500
0 -1.54314600 0.10499800 -0.00000100
H -0.57947200 -0.02462600 -0.00024700
H -1.91891900 -0.77439900 -0.00006000
$END
$EDA
NMOL = 2
MATOM = 4 3
MMULT = 1 1
MCHARGE = 0 0
$END

AT RS RN

RER RN AS RIS THY ELFEI -

ELECTROSTATIC ENERGY
EXCHANGE ENERGY
REPULSION ENERGY
POLARIZATION ENERGY

13

-0.018752
-0.025322

0.045023
-0.007090



8

9
10
11
12
13
14

WU WN

ELECTRON CORRELATION
GRIMME DISP CORRECTION
TOTAL INTERACTION ENERGY

-0.003684 -2.31
-0.000988 -0.62
-0.010812 -6.78

ENERGY DECOMPOSITON ANALYSIS TIME is
TOTAL TIME is 2.226455s
XSCF TIME: 3.26s

0.067204s

1.2.2 dtfft (CH;CH3)

F—ACIelfrr AP R CHs #E47 EDA 15,

TR o, -2 FWEHEREHTEN B

] MMULT=2 -2. 2 R E

&l 3. 3teE (CH;CH;)

$CTRL
METHOD=UHF BASIS=6-31G=*
NMUL=1 CHARGE=0

DFT=B3LYP

TYPE=GKS INT=LR

$END

$GEOM

C 0.00000000 0.00000000 0
H -0.51063001 0.88506198 1.
H -0.51117098 -0.88475001 1
H 1.02180099 -0.00031300 1
C 0.00000000 0.00000000 -0.
H 0.51117098 -0.88475001 -1.
H -1.02180099 -0.00031300 -1.
H 0.51063001 0.88506198 -1.
$END

$EDA

NMOL = 2

MATOM = 4 4
MMULT = 2 -2
MCHARGE = 0 0
$END

.76766098

16583204

.16583204
.16583204

76766098
16583204
16583204
16583204

4k

14
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ALL BASIS SET HARTREE KCAL/MOL

ELECTROSTATIC ENERGY ES= -0.216522 -135.870
EXCHANGE ENERGY EX= -0.302654 -189.918
REPULSION ENERGY REP= 0.625411 392.451
POLARIZATION ENERGY POL= -0.241558 -151.580
ELECTRON CORRELATION CORR= -0.044418 -27.872
TOTAL INTERACTION ENERGY E= -0.179740 -112.789
ENERGY DECOMPOSITION ANALYSIS TIME is 0.081593s

1.2.3 BTH (NatCl)

TH5E NatCl™ W74, bl MCHARGE=1 -1,

$CTRL

METHOD=RHF BASIS=6-31+Gx

NMUL=1 CHARGE=0

DFT=B3LYP

INT=LR

$END

$GEOM

Na -1.2465865600 0.4204757279 -6.0207462300
Cl -1.2465865600 2.9489348721 -6.0207462300

$END

$EDA

NMOL = 2

MATOM = 1 1

MMULT = 1 1

MCHARGE = 1 -1

$END

2R

ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.213384 -133.900
EXCHANGE ENERGY EX= -0.020552 -12.897
REPULSION ENERGY REP= 0.050142 31.464
POLARIZATION ENERGY POL= -0.016494 -10.350
ELECTRON CORRELATION CORR= -0.006124 -3.843
TOTAL INTERACTION ENERGY E= -0.206412 -129.526
ENERGY DECOMPOSITION ANALYSIS TIME is 0.049733s

15
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1.2.4 77 WHEEM
<
Y e
(%
¢
(%
©
C
Bl 4: m-m fHEAEH

$CTRL
METHOD=RHF BASIS=6-31+Gx
NMUL=1 CHARGE=0
DFT=B3LYP-D3BJ
$END
$GEOM
C 0.193512806115 1.121173353129 -1.744203648026
H 0.838709129903 1.986576819171 -1.677007262072
C 0.739103211928 -0.159074248447 -1.680510912884
H 1.805821758000 -0.286922225467 -1.558001396070
C -0.092247555773 -1.274349009792 -1.762094003120
H 0.331312130100 -2.268255027648 -1.709994478904
C -1.468710364220 -1.109896405779 -1.905058026140
H -2.113588214852 -1.976096050742 -1.968457910889
C -2.014658158883 0.171228213422 -1.966290449034
H -3.082915310030 0.299398801234 -2.078447545921
C -1.182960120147 1.286820539326 -1.888145864186
H -1.606033215952 2.281177856473 -1.937630565922
C 1.468627936132 1.109934852358 1.905575149948
H 2.113473059797 1.976118595545 1.969325868100
C 2.014581061727 -0.171216246872 1.967094882750
H 3.082787945798 -0.299363296881 2.079839101794
C 1.182931581883 -1.286816346390 1.888444454195
H 1.606013288989 -2.281168781877 1.938098116934
C -0.193469979007 -1.121181317511 1.743727706167
H -0.838572574920 -1.986591561785 1.676095073899
C -0.739029850234 0.159051429530 1.679761877993
H -1.805657884242 0.286880642454 1.556583117063
C 0.092247099887 1.274332191216 1.761832822027
H -0.331277781999 2.268237225332 1.709463892086
$END
$EDA
NMOL = 2
MATOM = 12 12

MMULT = 1 1
MCHARGE = 0 0
$END

TS




= O © 00 O Uik

—_ =
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ELECTROSTATIC ENERGY ES= -0.002518 -1.58
EXCHANGE ENERGY EX= -0.016675 -10.46
REPULSION ENERGY REP= 0.027025 16.96
POLARIZATION ENERGY POL= -0.001044 -0.66
ELECTRON CORRELATION CORR= -0.001868 -1.17
GRIMME DISP CORRECTION DC= -0.009312 -5.84
TOTAL INTERACTION ENERGY E= -0.004393 -2.76
1.2.5 FMARHIEMEE
BT TR b SR T (07) BAHEAE R RETT RN
5 A RMEAE T
$ctrl
method=uhf basis=def ecp=cc-pvnz-pp DFT=b31lyp
nmul=2 charge=-1
int=1r
$end
$geom
C 1.32385600 0.39843900 0.00233500
H 1.85224400 -0.39327700 -0.54005500
H 1.43112500 1.36840900 -0.49016100
H 1.63924800 0.42885400 1.04753200
I -0.82274400 -0.03835300 -0.00035000
0 3.84245800 -0.22024100 -0.00159900
$end
$eda
nmol=2
matom=5 1
mcharge=0 -1
mmult=1 2
$end
$bas
cc-pvdz, I:cc-pvdz-pp
$end
i iR
ALL BASIS SET HARTREE KCAL/MOL



S © 0O U

ELECTROSTATIC ENERGY ES= -0.069800 -43.80
EXCHANGE ENERGY EX= -0.127546 -80.04
REPULSION ENERGY REP= 0.220743 138.52
POLARIZATION ENERGY POL= -0.028323 -17.77
ELECTRON CORRELATION CORR= -0.022592 -14.18
TOTAL INTERACTION ENERGY E= -0.027519 -17.27

1.2.6 [ LHEHRHI

THEBGITAER T Cut - HoO MHEAMRER EDA 15, FFOEH A & M A & %
BIEAG T Cu SRR lanl2dz HHITH.

Kl 6: Cut - HaO AEAEH

OO Ot Wi

$CTRL

method=rhf BASIS=def ecp=def DFT=wB97XD

nmul=1 CHARGE=1
INT=LR

$end

$GEOM

Cu 0.000000
0 0.000000
H 0.000000
H -0.000000
$end

$eda

nmoL=2
matom=1 3
Mcharge=1 0

mmult=1 1

$end

$bas

Cu:

Cu 0

S 3 1.00
8.1760000
2.5680000
0.9587000

S 4 1.00
8.1760000
2.5680000
0.9587000

0.000000
-0.000000
0.807390
-0.807390

0.519295
-1.397098
-1.941380
-1.941380

.4210260
.7385924
.55625692

.1787665
-0.
-0.

3592273
4704825

18



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

= O © 000 Ol Wi+

—_ =

0.1153000 1.0807407
S 1 1.00
0.0396000 1.0000000
P 3 1.00
25.6300000 -0.0489173
3.1660000 0.6272854
1.0230000 0.4716188
P 1 1.00
0.0860000 1.0000000
P 1 1.00
0.0240000 1.0000000
D 4 1.00
41.3400000 0.0465424
11.4200000 0.2227824
3.8390000 0.4539059
1.2300000 0.5314769
D 1 1.00
0.3102000 1.0000000
, 0: 6-31G, H: 6-31G
$end
$ecp
CU 0
CU-ECP 2 10
d potential
3
1 511.9951763 -10.0000000
2 93.2801074 -72.5548282
2 23.2206669 -12.7450231
s-d potential
4
0 173.1180854 3.0000000
1 185.2419886 23.8351825
2 73.1517847 473.8930488
2 14.6884157 157.6345823
p-d potential
4
0 100.7191369 5.0000000
1 130.8345665 6.4990936
2 53.8683720 351.4605395
2 14.0989469 85.5016036
$end
i &
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.108810 -68.28
EXCHANGE ENERGY EX= -0.083442 -52.36
REPULSION ENERGY REP= 0.159477 100.07
POLARIZATION ENERGY POL= -0.021002 -13.18
ELECTRON CORRELATION CORR= -0.022052 -13.84
TOTAL INTERACTION ENERGY E= -0.075829 -47.58
ENERGY DECOMPOSITION ANALYSIS TIME is 0.389934s

1.2.7  ZBEaSF BN EDA {5
HTEERESEAMER: (CPCM) 1 KS-DFT 148, SAHEAEHGES M-

19



0N WN R

DO DD = = = s e e e s e
R O OO UixWNhFHO©

0O U= W

—= ==
N = O O

AGTOT _ AGele + AGexrep 4 AGPOI 4 AGdesol + AGcorr/disp (1)

AGI! FIRFEFIPAEXRAH AR R . R, BT AGIe!, HARK AT b T
WAL, BEASAHAEAER KS BB AR .

L T A EDA (sol) TR, FEAsME SCTRL 4 B SOLVENT= HH#f¥s
Fo H RPN IR A @ AR, AR S R R B R AR, T AR
CERE ¢ bliniopesyil v N

$CTRL

METHOD=RHF BASIS=6-31G
NMUL=1 CHARGE=0

DFT=PBEO INT=LR SOLVENT=Water

$END

$GEOM

B -1.4930097404 -0.5082255173 0.1193861744

H -0.2909569897 -0.6053374650 0.0759344076

H -1.9156069781 0.5145748522 -0.3618103786

H -2.0743035096 -1.4976304007 -0.2543430610

N -1.8483952471 -0.3946836719 1.7286231427

H -2.8481727853 -0.3078087733 1.8739751783

H -1.4009475344 0.4155452940 2.1428980703

H -1.5302644453 -1.2172120485 2.2291780163

$END

$EDA

NMOL = 2

MATOM = 4 4

MMULT = 1 1

MCHARGE = 0 0O

$END

LR .

ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.150094 -94.19
EXCHANGE ENERGY EX= -0.219722 -137.88
REPULSION ENERGY REP= 0.411078 257.96
POLARIZATION ENERGY POL= -0.098140 -61.58
ELECTRON CORRELATION CORR= -0.023779 -14.92
DESOLVATION ENERGY SOL= -0.004019 -2.52
TOTAL INTERACTION ENERGY E= -0.084675 -53.13
ENERGY DECOMPOSITION ANALYSIS TIME is 0.076313s

20
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1.3 Zx>]
1.3.1 PHEf-7 MM
FER N A S, BB
o
¢
C
B 7 BHE - MEAEH
$CTRL
METHOD=RHF BASIS=6-31G
NMUL=1 CHARGE=1
DFT=PBE
$END
$GEOM
C 0.21878885 -1.05605662 0.98621428
C -0.71192259 1.08998501 2.54244971
C 1.13066745 -0.15188175 1.55317605
C -1.16105485 -0.88495368 1.19366765
C -1.62583232 0.18710911 1.97563076
C 0.66559380 0.91605544 2.33674526
H 2.19866991 -0.30624300 1.42366076
H -1.86558342 -1.60525036 0.78568548
H -2.69005466 0.29701740 2.16732907
H 1.37428355 1.59029782 2.81085777
H -1.06942880 1.89622796 3.17752671
H 0.57966918 -1.90618217 0.41317517
H -0.12747069 1.28426826 -1.57669163
N -0.48181823 1.64109278 -0.68697900
H -1.29492235 2.23728108 -0.85431081
H 0.24909009 2.17709398 -0.21351482
H -0.74412972 0.84957516 -0.06764305
$END
$EDA
NMOL = 2
MATOM = 12 5
MMULT = 1 1
MCHARGE = 0 1
$END
i BLYP Z R i3 A7 kit o, I 45 8

21



0O Otk Wi

===
N = O o

z&l?“e

AEeX

AE*e?

Z&l?pd

AECOHP

ZXIETY)T

PBE

BLYP

1.3.2  JKPUEA

T PR AE R, TR YRR A AR g
HH: ce-pVDZ

TZBR

NMOL=4
MATOM=3 3 3 3
MCHARGE=0000

10 AFRZ KT E R -r M EAEH EDA 23T

B3LYP-D3BJ

L. KUK S b A B R A 2 R 2

22

MMUL=111 1

TYPE=GKS

INT=EXACT

¢ %
P 8: 7K PSR AR AT ELAE

0 1.2245363506 1.9369107829 -1.5249005020
H 0.6059851978 2.5732298867 -1.8865861643
H 1.1674934363 2.0403343903 -0.5520881596
0 1.4426170965 2.2936999659 1.1607557179
H 2.4102571835 2.4430589600 1.2006505497
H 1.2658427477 1.5917744265 1.7885628634
0 4.1276499342 2.6315069165 0.8942820200
H 4.5631857354 3.4690433373 1.0588206123
H 4.1895885441 2.4896149845 -0.0733228603
0 3.9157890062 2.2134800316 -1.7828881536
H 2.9430129055 2.1035712740 -1.8276494239
H 4.2809601224 1.4397383938 -2.2142395890

i




2. KU A LA A E AR ?
3. TR PH SRR VU AR EL AR 8025 A BRI P 2 T AT ELAE T BE . SR EIAT A 457

2% Su P, Li H. J Chem Phys. 2009;131 (1): 014102

1.3.3  BRAX; (U .. JamgnE)

T T MR AR (R R, VIR S I I R e X [R] A A LA P g

WU W

NN = = = = === ==
R O OO Utk W~ OO

H: 6-31G*

Z G B3LYP-D3BJ

NMOL=2

MATOM=16 13

MCHARGE=0 0

MMULT=1 1

B 9: BIEERS - HEMERERH HAE

C -1.60545400 -4.76004200 0.00000000
N -0.43338800 -4.19010400 0.00000000
C -0.70709500 -2.83875700 0.00000000
C 0.15615900 -1.70395500 0.00000000
0 1.39343300 -1.67109900 0.00000000
N -0.57071300 -0.50869100 0.00000000
C -1.93515300 -0.39634200 0.00000000
N -2.43756800 0.85011000 0.00000000
N -2.74962500 -1.43773200 0.00000000
C -2.08429500 -2.60528300 0.00000000
H -1.78573000 -5.82722700 0.00000000
H 0.00000000 0.35440600 0.00000000
H -3.44059800 0.93906600 0.00000000
H -1.85217900 1.69009000 0.00000000
N -2.64385900 -3.85092400 0.00000000
H -3.63383600 -4.04644300 0.00000000
N 1.25536600 4.22216600 0.00000000
C 0.46379200 3.06706400 0.00000000
0 -0.76263000 3.19975400 0.00000000
N 1.09991300 1.87493400 0.00000000
C 2.43342300 1.80377400 0.00000000
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22
23
24
25
26
27
28
29

=W N

DU W N

N 2.98731800 0.59422900 0.00000000
C 3.25406300 2.98666000 0.00000000
C 2.60993100 4.17793500 0.00000000
H 3.12707000 5.13194300 0.00000000
H 4.33581900 2.93065600 0.00000000
H 2.39505600 -0.25873800 0.00000000
H 3.98980100 0.49292400 0.00000000
H 0.75384100 5.09983900 0.00000000

2idfE SCTRL &7 INT=LR 8T, $Es L5 et AimE. fH5 EXACT
KA T AT S R R A R AT HUAR

1.3.4 CyH,

A TSR AREE, RO TP CH Z R E AR e

HH: ce-pVDZ

2K PBEO
C 0.0 -0.0 0.603523
H 0.0 -0.0 1.673637
C 0.0 -0.0 -0.603523
H 0.0 -0.0 -1.673637

1.3.5 CO, .- CO, JEEAEH H 1N

BER P LAY, G5 ASCHE, TSP CO2 2T RIS EM AR .
HAl: 6-31G*
Z i B3LYP-D3

06

o-0-0

K 10: CO,-CO, JEAEAEA T A

C 1.0147167438 0.7851763432 -0.2899094357
0 1.9274594108 1.4852430742 -0.1030181813
0 0.0985398418 0.0867161349 -0.4812122653
C 0.3771707399 -2.0168042609 1.8008474122
0 1.3004827844 -1.3249664483 1.9816188836
0 -0.5429272692 -2.7100125473 1.6246407061

A B3LYP iz R PRI TS, 4925 B3LYP-D3 GHARE, Mftar?
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1.3.6 s TINABEAIILIEN

o T NAHEAE A GE AT A58, (AR AR EORAE, BABISERN 2 2% 30k, —
Jerty, AR a5 AAHEAE AR R T LA AP S AR I e A R B (CBER ) F—D2RsEEE C, A il
C ZIa], B C Zd3bor spsiiesie, Wor1 ATEAR W] PARIA

AEMOT ~ AETSE — AETOT — AEZOT (2)

intra

Bl 110 g1 N ZSEA AR A

Hor AEESE W= MM TR, AERST fI ABSOT Sy AT (— IR, Sogap
A BRI A ArRE) . EER, ERWIAN AR A .
ST PRI A TS5 38

L M= HAHEAE AELRS
2. WRZARELEN AERRT Fl AERST
3. M EARASFNRGE AELD SR
WAL AL, TR BRI T NS IR B4 6-31G 21 wBITX-D, INT=LR

H 0.97068769 1.50898719 -0.17732553
0 1.91878688 1.21815002 -0.14551747
¢ 1.87280333 -0.09829685 -0.01078807
H 2.85514450 -0.56140238 0.03865587
¢ 0.71592110 -0.82327342 0.06110661
H 0.75899601 -1.89909780 0.17147529
¢ -0.55596924 -0.14116557 -0.01149695
H -1.46977472 -0.75518954 0.04966453
0 -0.66240388 1.08966053 -0.13794795

AEele JAN T A Erep AEPO] A Ecorr AEtot

AELEG
AELQT
AELQT

AETOT

intra

2 THEBITRE

ZZZWHEk: Su, P.*; et al. Chem. Phys. Lett. 2015, 635, 250.
http://dx.doi.org/10.1016/j.cplett.2015.06.078
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1.3.7  Cu?* .. wkMe AR 1A R S V58

R R LR gs R, 5 Cu®t - BRIRFELAAH EAE A .
H4H: Cu: lanl2dz, H4IcE: 6-31G

JEH: lanl2dz
Bl 12: Cu®t - - - BRMEEC A
C 9.7086844169 4.6857796025 2.9483153631
N 10.3377423935 3.5427750874 2.7210071309
C 8.9465432793 4.5700957516 4.1849458407
C 10.0148127351 2.7128791397 3.7450628033
N 9.1743650413 3.3513328454 4.6180573592
H 8.3178343141 5.2898397409 4.6830686904
H 10.3517458899 1.7001024251 3.8798736242
H 8.7928432938 2.9347502915 5.4666937376
H 9.7626269483 5.5512179684 2.3115357519
Cu 11.5064998878 3.1225537474 1.2067957685

B Cu A Cu®t B Cut, S ASCH RIS R e ?

1.3.8 Hm%:?

Pen-CO AL e ]
FURBFALITHIAL, (FRNGIEAL. T2 R S5, IEFHRIME-CO R GHITE A
MRS
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Bl 13: BRINIHR-CO B ArAH ELAFE

= noDoD@Dm=2aaQ0

2]

e

j==l==l== O Mo NG @ N==Ji==Ji:-Ri=-J=Jl-J: Ji s HoNoNeo oMo NeoNoNoNo o N e Neo N e N e e NE—IN—IN—I—

.07457602
.66392797
.09427595
.00319800
.09176707
.35262406
.19965100
.09844494
.71595198
.00616600
.43000102
.43864202
.43192005
.44055295
.78569889
.22900796
.46738291
.50352311
.79405999
.23750401
.47619009
.51241112
.78737211
.23270595
.47074294
.50812793
.79572010
.24120200
.47952199
.51700592
.53924799
.62395000
.54839087
.63264203
.54277992
.62994504
.55187702
.63863111
.00199200
.43098211
.00653800
.42266393
.00126400
.51543808
.00729400

.00153900
.00256300
.00149300
.00099700
.00124800
.00321700
.00328000
.00111500
.00256600
.00021800
.42712605
.42668402
.42478204
.42516601
.23672700
. 77945495
.51534605
.47004199
.23583996
.77859998
.51433802
.46919608
.23255599
.77740788
.51029205
.46630192
.23257005
.77731895
.51016688
.46624994
.64450908
.54214191
.64255905
.54115200
.63803911
.53827477
.63702989
.53803205
.40970492
.00204400
.41006994
.00253800
.49340010
.00276800
.49374199

N PN ENDWN

| A L e e e L L L L L L L L L O (N [ [ (N (N (N (N (N (N (N (N (R (N (R (R N (|
[l elNeNeNelNeoNeNoNoNoNoNoNoNeoNoNoNoNoNeoNoNoNoNoNeoNoNoNoNoNeo o Ne No NeoNeo Neo Ne R

.40767694
.78807998
.48807406
.64574504
.056338597
.49815512
.72057199
.10035896
.71708488
.38498500
.35285401
.34428799
.35435599
.34291199
.41030401
.27782300
.36971399
.28176200
.39023399
.27052900
.34478301
.26439601
.41143200
.27991599
.37144399
.28408599
.38945401
.26875299
.34379801
.26279601
.40443799
.22964200
.36885199
.20980801
.40610200
.23250900
.36818099
.20789100
.23017700
.42948401
.22790299
.45396999
.17418800
.46512699
.17149800

27



46 H 4.50681496 -0.00330600 -0.49963501

47 C -0.01110700 -0.00146200 -2.20467496
48 0 -0.01471400 -0.00242100 -3.36278892
S66 HiliAL:

REATVAR R T8 s66 M4, B B ny 1, BB/ EARIZ st T RE &
TR

28


https://xacs.xmu.edu.cn/docs/xeda/_downloads/90f617f8e8e7196f3979c3b18f9040ee/s66.zip

2  XEDA II(QM/MM-EDA)
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2.1 B ASCHETR
DM-EDA(QM/MM) fiy#i A SC#+5 DM-EDA $50 ARgst K t—, IEDA e

2.1.1 $CTRL sy

$SCTRL &b, WA HJLF58 & — 8 R AR AR E QM IXIR LS. B4 2K, £
HREAEEE, TR E KT TYPE=QMMM.

2.1.2 $QMMM 4y

1 DM-EDA(QM/MM) iy ASCHH, AFEH] SGEOM ER53 k48 4 1 Hy 445, T2l
A SQMMM FR43 K48 E 43 T4 JIAS80A NS QM/MM T EA KR HAMAE S, e i
WK
PDBFILE

B — MR T4 pdb U, WTiE Additional auxiliary file ZhRE FA%.

T I R A Y S K RN
XMLFILES

5 OpenMM X1 J135 240 xml S, "It Additional auxiliary file DIRE A% . #77
B 135304 OpenMM N ESHOCT:, AFHSS FALW AT PAE#SRE, W amberl4-all.xml,
amber14/tip3p.xml %,

T R RS A I S K RN
QMATOMS

R QM KIM R 775, REIM 0 FrlG. W40y QM/MM JEddsE QM X
PR, BURATEEALE QM/MM A YW b8, A7 DB IR R R h i s e, R srY)
T %) R S P T T B

2.1.3 SEDA 5

SEDA #R7r . AT PAGE I 58 4 — B LBl R4 M AR R BER IR T, 448 QM IX
W, ZEEEER. HAl, DM-EDA (QM/MM) FUSCRFMA A BEAAR AR I i 70 %
O ISR AR oA HR A SEDA 54y, RSP TEN QM/MM .

30
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2.2 JHERBI

2.2.1 KRR QM/MM 44t

VI TN T 1436 Ak 5> TALAIBIRECHF (water _cluster.pdb) #E47 DM-EDA(QM/MM)
IhHr

Bl 14: sk AR =

WA AT -

$ctrl

method=rhf basis=def2-svp DFT=b3lyp-d3

nmul=1 charge=0

type=qmmm

$end

$qmmm

pdbfile=water_cluster.pdb

xmlfiles=amber14-all.xml amber14/tip3p.xml

gqmatoms=1518 1519 1520 1620 1621 1622 2898 2899 2900 2913 2914 2915 3378 3379
3380 3591 3592 3593 4305 4306 4307

$end

$eda

nmol=2

matom=4305 3

mcharge=0 0

mmult=1 1

$end

AR

ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.026951 -16.91
EXCHANGE ENERGY EX= -0.055236 -34.66

31
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11
12
13
14
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10
11
12

REPULSION ENERGY
POLARIZATION ENERGY
ELECTRON CORRELATION
TOTAL INTERACTION ENERGY

0.094081
-0.002174
-0.014039
-0.004318

2.2.2 HEAYS/hy TR
BRERIP AVEH T NEAS/ N TE AW 5 S (complex.pdb) #17 DM-EDA (QM/MM)

I o

BASCFR A IT :

Kl 150 EEAM N TR EWRER

$ctrl

method=rhf basis=def2-sv
nmul=1 charge=1
type=qmmm

$end

$qmmm
pdbfile=complex.pdb

p DFT=b3lyp-d3

xmlfiles=amber14-all.xml amber14/tip3p.xml openff LIG.xml

gqmatoms=890 891 892 893 896 897 898 899 913

925 926 927 928 929
944 945 946 947 948
965 966 967 968 969
1466 1467 1468 1471
1585 1586 1587 1588
1602 1603 1604 1605
1965

$end

$eda

nmol=2

930 931 932 933 934
949 950 951 952 953
970 971 972 973 974
1472 1473 1474 1475
1589 1592 1593 1594
1606 1607 1608 1609

32

914 915 916 917 918
935 936 937 938 939
954 955 956 957 958
975 976 977 978 979
1476 1477 1478 1479
1595 1596 1597 1598
1610 1611 1960 1961

919 920 921 924
940 941 942 943
959 960 963 964
980 981 982 1465
1580 1581 1582
1599 1600 1601
1962 1963 1964
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matom=1960 6
mcharge=1 0
mmult=1 1
$end

AR

ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= 0.001485 0.93
EXCHANGE ENERGY EX= -0.052266 -32.80
REPULSION ENERGY REP= 0.090053 56.51
POLARIZATION ENERGY POL= 0.004694 2.95
ELECTRON CORRELATION CORR= -0.039860 -25.01
TOTAL INTERACTION ENERGY = 0.004106 2.58

2.2.3  PiFkZIkEENEA

BRI, AR T —DREEZ RS (di_asp_opt.pdb) #£T DM-EDA(QM/MM)
ot

Kl 16: P2 IR

A SO N AT

$ctrl

method=rhf basis=def2-svp DFT=b3lyp-d3
nmul=1 charge=0

type=qmmm

$end
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$qmmm
pdbfile=di_asp_opt.pdb

xmlfiles=amberi4-all.xml amber14/tip3p.zxml
gmatoms=10 11 12 13 16 17 18 35 36 37 38 41 42 43

$end

$eda

nmol=2
matom=25 25
mcharge=0 0
mmult=1 1
$end

AR

0N WN R

ELECTROSTATIC ENERGY
EXCHANGE ENERGY
REPULSION ENERGY
POLARIZATION ENERGY
ELECTRON CORRELATION
TOTAL INTERACTION ENERGY

ALL BASIS SET HARTREE KCAL/MOL
ES= -0.071439 -44.83
EX= -0.100799 -63.25
REP= 0.187046 117.37
POL= -0.038775 -24.33
CORR= -0.018377 -11.53
= -0.042345 -26.57

2.2.4 EHTSHEAMEN

BEBIH, FAER T ER LSS (2cak.pdb) #8417 DM-EDA(QM/MM) 434t .

K17 48 SR

SR N AT -

K (PDBID:2CAK)
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$ctrl

method=rhf basis=def2-svp

nmul=1 charge=1

type=qmmm

$end

$qmmm

pdbfile=2cak-fix.pdb

xmlfiles=amberi4-all.xml amber14/tip3p.xml ./cu-ion.zxml

gqmatoms=759 760 761 762 763 764 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225
1226 1227 1228 1229 1241 1242 1243 1244 1245 1246 1247 1248 1249 1250 1251

DFT=b31yp-d3

10
11
12
13
14
15
16

0N WN R

1252 1253 1254 1255 1256 1257 1260 1261 1262 1263 1264 2056 2057 2058 2059
2060 2061 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074
2075 2076 2077 2078 2079 2080 2081 2082 2083 2086 2087 2088 2089 2090 2091
2092 2093 2094 2095 2096 2097 2098 2126 2127 2128 2129 2130 2131 2132 2133
2134 2135 2136 2184 2185 2186 2187 2188 2189 2190 2191 2192 2193 2194 2321
$end
$eda
nmol=2
matom=2321 1
mcharge=0 1
mmult=1 1
$end
LIEE S/
QM/MM EDA RESULTS
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.225173 -141.30
EXCHANGE ENERGY EX= -0.212264 -133.20
REPULSION ENERGY REP= 0.443943 278.58
POLARIZATION ENERGY POL= -0.089397 -56.10
ELECTRON CORRELATION CORR= -0.112135 -70.37
TOTAL INTERACTION ENERGY E= -0.195027 -122.38
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3.1.1 1.3.1 pI&1-= Mt

PBE

—
— O © 00O Ul WwWwN -
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[

ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.023751 -14.90
EXCHANGE ENERGY EX= -0.022623 -14.20
REPULSION ENERGY REP= 0.043651 27.39
POLARIZATION ENERGY POL= -0.017251 -10.83
ELECTRON CORRELATION CORR= -0.007429 -4.66
GRIMME DISP CORRECTION DC= 0.000000 0.00
TOTAL INTERACTION ENERGY E= -0.027402 -17.20
BLYP
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.022786 -14.30
EXCHANGE ENERGY EX= -0.023682 -14.86
REPULSION ENERGY REP= 0.045426 28.51
POLARIZATION ENERGY POL= -0.018468 -11.59
ELECTRON CORRELATION CORR= -0.003469 -2.18
GRIMME DISP CORRECTION DC= 0.000000 0.00
TOTAL INTERACTION ENERGY E= -0.022981 -14.42
3.1.2  1.3.2 JKPURAA I
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.092813 -58.24
EXCHANGE ENERGY EX= -0.138797 -87.10
REPULSION ENERGY REP= 0.245976 154.35
POLARIZATION ENERGY POL= -0.042420 -26.62
ELECTRON CORRELATION CORR= -0.016778 -10.53
GRIMME DISP CORRECTION DC= -0.005389 -3.38
TOTAL INTERACTION ENERGY E= -0.050221 -31.51
3.1.3 1.3.3 G (1nmEnd ... fmsEng ) A1
EXACT
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.079119 -49.65
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EXCHANGE ENERGY EX= -0.102636 -64.41
REPULSION ENERGY REP= 0.184022 115.48
POLARIZATION ENERGY POL= -0.042223 -26.50
ELECTRON CORRELATION CORR= -0.006792 -4.26
GRIMME DISP CORRECTION DC= -0.008304 -5.21
TOTAL INTERACTION ENERGY E= -0.055053 -34.55
LR
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.079097 -49.63
EXCHANGE ENERGY EX= -0.102619 -64.39
REPULSION ENERGY REP= 0.184025 115.48
POLARIZATION ENERGY POL= -0.042217 -26.49
ELECTRON CORRELATION CORR= -0.015421 -9.68
TOTAL INTERACTION ENERGY E= -0.055330 -34.72
3.1.4 1.3.4 C,H, KBHHEHM
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.713833 -447 .94
EXCHANGE ENERGY EX= -1.068786 -670.67
REPULSION ENERGY REP= 3.139032 1969.77
POLARIZATION ENERGY POL= -1.642393 -1030.62
ELECTRON CORRELATION CORR= -0.094074 -59.03
GRIMME DISP CORRECTION DC= 0.000000 0.00
TOTAL INTERACTION ENERGY E= -0.380054 -238.49
3.1.5 1.3.5 COy -+ CO, {E1E4EM A=
B3LYP-D3
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.002828 -1.77
EXCHANGE ENERGY EX= -0.004709 -2.95
REPULSION ENERGY REP= 0.008185 5.14
POLARIZATION ENERGY POL= -0.000986 -0.62
ELECTRON CORRELATION CORR= -0.002099 -1.32
TOTAL INTERACTION ENERGY E= -0.002437 -1.53
B3LYP
ALL BASIS SET HARTREE KCAL/MOL
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ELECTROSTATIC ENERGY ES= -0.002828 -1.77
EXCHANGE ENERGY EX= -0.004709 -2.95
REPULSION ENERGY REP= 0.008183 5.13
POLARIZATION ENERGY POL= -0.000984 -0.62
ELECTRON CORRELATION CORR= 0.000054 0.03
TOTAL INTERACTION ENERGY E= -0.000284 -0.18
3.1.6 1.3.6 5T NARAM EIEN
AEele A Fe¥ A FErep AEPO] A Ecorr AEtot
AETOT | 146471 | -693.62 | 1649.56 | -657.21 | -70.60 | -236.58
AEggT -262.06 | -401.08 | 1024.13 | -427.74 | -44.61 | -111.36
AEZTOT | -190.68 | -265.76 | 577.83 | -217.09 | -19.41 | -115.11
AEFOT | 11,97 | -26.78 | 47.6 | -12.38 | -6.58 | -10.11
%3 A TNERITEE (keal/mol)
3.1.7 1.3.7 Cu®" .- wRMeELAL AT 7 H A5
Cu?+
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.208217 -130.66
EXCHANGE ENERGY EX= -0.068879 -43.22
REPULSION ENERGY REP= 0.166293 104.35
POLARIZATION ENERGY POL= -0.196318 -123.19
ELECTRON CORRELATION CORR= -0.078025 -48.96
TOTAL INTERACTION ENERGY E= -0.385146 -241.68
Cu™*
ALL BASIS SET HARTREE KCAL/MOL
ELECTROSTATIC ENERGY ES= -0.146877 -92.17
EXCHANGE ENERGY EX= -0.092640 -58.13
REPULSION ENERGY REP= 0.192480 120.78
POLARIZATION ENERGY POL= -0.040175 -25.21
ELECTRON CORRELATION CORR= -0.032814 -20.59
TOTAL INTERACTION ENERGY E= -0.120026 -75.32
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MDF10 As, Br, Ca, Co, Cr, Cu, Fe, Ga, Ge, K, Kr, Mn, Ni, Sc, Se, Ti, V, Zn

MDF28 Ag, As, Br, Cd, Ge, I, In, Mo, Nb, Pd, Rb, Rh, Ru, Sb, Se, Sn, Sr, Tc, Te,
Xe, Y, Zr

MDF46 Ba, Cs, I, Sb, Sn, Te

MDF60 Ac, At, Au, Bi, Hf, Hg, Ir, Os, Pa, Pb, Po, Pt, Re, Rn, Ta, Th, T1, U, W,
Yb

MDF68 Yb

MDF78 At, Bi, Fr, Pb, Po, Ra

MDFB92 Cn, F1, Lv

MDFQ92 Cn, F1, Lv, Rg

MHEF10 Ar, Ca, Co, Cr, Cu, Fe, Ga, Mn, Ni, Sc, Ti, V, Zn

MHF18 Ti

MHF?2 Ne

MHF28 Ag, Cd, Ce, Dy, Er, Eu, Gd, Ho, In, Kr, Mo, Nb, Nd, Pd, Pm, Pr, Rh, Ru,
Sm, Sr, Tb, Tc, Tm, Y, Yb, Zr

MHF46 Ba, La, Xe

MHF47 Ce, La

MHF48 Ce, Pr

MHF49 Nd, Pr

MHF50 Nd, Pm

MHF51 Pm, Sm

MHF52 Eu, Sm

MHF53 Eu, Gd

MHF54 Gd, Tb

MHEF55 Dy, Tb

MHF56 Dy, Ho

MHF57 Er, Ho

MHF58 Er, Tm

MHF59 Tm, Yb
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MHF60 Ac, Am, Au, Bk, Cf, Cm, Es, Fm, Hf, Hg, Ir, Lr, Lu, Md, No, Np, Os, Pa,
Pt, Pu, Re, Ta, Th, T1, U, W, Yb

MHF78 At, Bi, Hg, Pb, Po, Rn, T1

MWB10 Al Ar, Ca, Cl, Cu, Ga, K, P, S, Si, Zn

MWB18 Ga

MWB2 C, F, N, Ne, O

MWB28 Ag, As, Br, Cd, Ce, Dy, Er, Eu, Ga, Gd, Ge, Ho, In, Kr, La, Lu, Mo, Nb,
Nd, Pd, Pm, Pr, Rb, Rh, Ru, Se, Sm, Sr, Th, Tc, Tm, Y, Yb, Zn, Zr

MWB36 In

MWB46 Ba, Cd, Ce, Cs, I, In, La, Sb, Sn, Te, Xe

MWB47 Ce, La, Pr

MWB48 Ce, Nd, Pr

MWB49 Nd, Pr

MWB50 Nd, Pm

MWB51 Pm, Sm

MWB52 Eu, Sm

MWB53 Eu, Gd, Tb

MWB54 Dy, Gd, Tb

MWB55 Dy, Tb

MWB56 Dy, Ho

MWB57 Er, Ho

MWB58 Er, Tm

MWB59 Tm, Yb

MWB60 Ac, Am, Au, Bk, Cf, Cm, Es, Fm, Hf, Hg, Ir, Lr, Lu, Md, No, Np, Os, Pa,
Pt, Pu, Re, Ta, Th, T1, U, W, Yb

MWB68 T1

MWBT78 Ac, At, Bi, Hg, Pa, Pb, Po, Rn, Th, T1, U

MWBT79 Pa, Th, U

MWBS80 Np, Pa, U

MWBS1 Np, Pu, U

MWBS&2 Am, Np, Pu

MWBS&3 Am, Pu

MWBS&4 Am, Cm, Pu

MWBS&5 Am, Bk, Cm

MWBS86 Bk, Cf, Cm

MWBS87 Bk, Cf
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MWBS8 Cf, Es

MWBS&9 Es, Fm

MWB90 Fm, Md

MWB91 Md, No

MWB92 Lr, No

SDF10 Al Cl, Mg, Na, P, S, Si
SDF18 Ca, K

SDF2 C,F,N, O

SDF28 As, Br, Cu, Ga, Ge, Se, Zn
SDF36 Rb, Sr

SDF46 Ag, Cd, I, In, Sb, Sn, Te
SDF54 Ba, Cs

SDF78 Au

SHF18 Ca, K

SHF28 Cu, Ge

SHF36 Rb, Sr

SHF46 Ag

SHE54 Cs

SHF78 Au

3.2.2  ZRHEFIRIR

E TR (IR 1 T i
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sl THLEEL | R TR
Water 78.3553 Butanone 18.246
Acetonitrile 35.688 ButanoNitrile 24.291
Methanol 32.613 ButylAmine 4.6178
Ethanol 24.852 ButylEthanoate 4.9941
IsoQuinoline 11.0 CarbonDiSulfide 2.6105
Quinoline 9.16 Cis-1,2-DiMethylCycloHexane 2.06
Chloroform 4.7113 Cis-Decalin 2.2139
DiethylEther 4.24 CycloHexanone 15.619
Dichloromethane 8.93 CycloPentane 1.9608
DiChloroEthane 10.125 CycloPentanol 16.989
CarbonTetraChloride 2.228 CycloPentanone 13.58




il TR | T T
Benzene 2.2706 Decalin-mixture 2.196
Toluene 2.3741 DiBromomEthane 7.2273
ChloroBenzene 5.6968 DiButylEther 3.0473
NitroMethane 36.562 DiEthylAmine 3.5766
Heptane 1.9113 DiEthylSulfide 5.723
CycloHexane 2.0165 DilodoMethane 5.32
Aniline 6.8882 DilsoPropylEther 3.38
Acetone 20.493 DiMethylDiSulfide 9.6
TetraHydroFuran 7.4257 DiPhenylEther 3.73
DiMethylSulfoxide 46.826 DiPropylAmine 2.9112
Argon 1.43 e-1,2-DiChloroEthene 2.14
Krypton 1.519 e-2-Pentene 2.051
Xenon 1.706 EthaneThiol 6.667
n-Octanol 9.8629 EthylBenzene 2.4339
1,1,1-TriChloroEthane 7.0826 EthylEthanoate 5.9867
1,1,2-TriChloroEthane 7.1937 EthylMethanoate 8.331
1,2,4-TriMethylBenzene 2.3653 EthylPhenylEther 4.1797
1,2-DiBromoEthane 4.9313 FluoroBenzene 5.42
1,2-EthaneDiol 40.245 Formamide 108.94
1,4-Dioxane 2.2099 FormicAcid 51.1
1-Bromo-2-MethylPropane | 7.7792 HexanoicAcid 2.6
1-BromoOctane 5.0244 TodoBenzene 4.547
1-BromoPentane 6.269 TodoEthane 7.6177
1-BromoPropane 8.0496 TodoMethane 6.865
1-Butanol 17.332 IsoPropylBenzene 2.3712
1-ChloroHexane 5.9491 m-Cresol 12.44
1-ChloroPentane 6.5022 Mesitylene 2.265
1-ChloroPropane 8.3548 MethylBenzoate 6.7367
1-Decanol 7.5305 MethylButanoate 5.5607
1-FluoroOctane 3.89 MethylCycloHexane 2.024
1-Heptanol 11.321 MethylEthanoate 6.8615
1-Hexanol 12.51 MethylMethanoate 8.8377
1-Hexene 2.0717 MethylPropanoate 6.0777
1-Hexyne 2.615 m-Xylene 2.3478
1-TodoButane 6.173 n-ButylBenzene 2.36
1-IodoHexaDecane 3.5338 n-Decane 1.9846
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1-IodoPentane 5.6973 n-Dodecane 2.006
1-TodoPropane 6.9626 n-Hexadecane 2.0402
1-NitroPropane 23.73 n-Hexane 1.8819
1-Nonanol 8.5991 NitroBenzene 34.809
1-Pentanol 15.13 NitroEthane 28.29
1-Pentene 1.9905 n-MethylAniline 5.96
1-Propanol 20.524 n-MethylFormamide-mixture 181.56
2,2,2-TriFluoroEthanol 26.726 n,n-DiMethylAcetamide 37.781
2,2,4-TriMethylPentane 1.9358 n,n-DiMethylFormamide 37.219
2,4-DiMethylPentane 1.8939 n-Nonane 1.9605
2,4-DiMethylPyridine 9.4176 n-Octane 1.9406
2,6-DiMethylPyridine 7.1735 n-Pentadecane 2.0333
2-BromoPropane 9.361 n-Pentane 1.8371
2-Butanol 15.944 n-Undecane 1.991
2-ChloroButane 8.393 o-ChloroToluene 4.6331
2-Heptanone 11.658 0-Cresol 6.76
2-Hexanone 14.136 o-DiChloroBenzene 9.9949
2-MethoxyEthanol 17.2 o-NitroToluene 25.669
2-Methyl-1-Propanol 16.777 0-Xylene 2.5454
2-Methyl-2-Propanol 12.47 Pentanal 10.0
2-MethylPentane 1.89 PentanoicAcid 2.6924
2-MethylPyridine 9.9533 PentylAmine 4.201
2-NitroPropane 25.654 PentylEthanoate 4.7297
2-Octanone 9.4678 PerFluoroBenzene 2.029
2-Pentanone 15.2 p-IsoPropylToluene 2.2322
2-Propanol 19.264 Propanal 18.5
2-Propen-1-ol 19.011 PropanoicAcid 3.44
3-MethylPyridine 11.645 PropanoNitrile 29.324
3-Pentanone 16.78 PropylAmine 4.9912
4-Heptanone 12.257 PropylEthanoate 5.5205
4-Methyl-2-Pentanone 12.887 p-Xylene 2.2705
4-MethylPyridine 11.957 Pyridine 12.978
5-Nonanone 10.6 sec-ButylBenzene 2.3446
AceticAcid 6.2528 tert-ButylBenzene 2.3447
AcetoPhenone 17.44 TetraChloroEthene 2.268
a-ChloroToluene 6.7175 TetraHydroThiophene-s,s-dioxide | 43.962

44




il TR | T T
Anisole 4.2247 Tetralin 2.771
Benzaldehyde 18.22 Thiophene 2.727
BenzoNitrile 25.592 Thiophenol 4.2728
BenzylAlcohol 12.457 trans-Decalin 2.1781
BromoBenzene 5.3954 TriButylPhosphate 8.1781
BromoFEthane 9.01 TriChloroEthene 3.422
Bromoform 4.2488 TriEthylAmine 2.3832
Butanal 13.45 Xylene-mixture 2.3879
ButanoicAcid 2.9931 z-1,2-DiChloroEthene 9.2
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