4P119 , Kw A
(G KBeE) OR 7 IRFEREE, FRREF], K2k

(] A Tcoko Bl SRS, 2H,0 = HiO™ + OH 13RS DA TH v, kX i
RSO SIZBIR T 2 b EEREFRIED—D>Th D, Z OISO ERE R~
KOA A FE Ky 3, HIRICBWT 10" ThDHZ L iFEh bR’ m-TWna, £72, 1960 4%
5 1980 FARATHITNT TO—EHO FERIZ L0, EEFREBIZ L SIEWEFHIZ DWW T o
Ky, OEE « EREE B L2 > TS, L, ORISR et Ic > T
RIEHATHD LIXE AR\, KPP TKDFBA T IfRGBEST S Z &T%@ﬂ@u@%iﬁﬁ‘i g
DEICET IO, FANRTX LT —, = bab—L o BB ICED L )T
BrhHzx 500, £, TNLONRE L EHOEIC &@ij ’E”E“%:%TES@# DX
S IR e FREIC AR R B 2 2 B 2 D= DI ITF EMIC LA 0 o I a L—3 3 VRRHA]
KThHD. KRR TIES T /1353H & QM/MM ng‘%ﬁ‘E%LAbﬁf:tiﬁ%ﬁﬁb\f, RN SR
FZE W SRR OB BRSO R ATV, ZORMEEZH LT LT,

[5i:] K, 13KTCOXRDRBEAHBRT L —nOFHTHZENTE S,
Ky = [HsOT][OH™] = [H0] exp(—BAGY,)
COMBEAR T RAX —FFHETAHIE oD FEREZLND. — DI SO H A& A
J KT CTOMBERISZ B Y I 2 L— N T 5515, b =238 NENY A 7 Vv efioT,
KA COfERE= R L ¥ — & H0, H;0', OHZNZENDOKFIEHZ R VX —nbitHE T 55
ETHD. AR TIIRE 2R L.

gas
dis

Gas) 2H:0(g) H:0* + OH(y

2AG 1,i(H20) AGia(H30™) AG i OH™)

aq

. . AGdis + -
2H20 (ag) H3O*(ag) + OHTag)

SAHFOA 4 URBECITE LW Z &322, TOZRAF—XEHF D ab initio FHHETHES
WICRDDZENTED., ZITHL, KFDA A ORBELZFEME ECEEMIIHETS Z
EIXFEFICEHE L. 2T A A EAKOBOIRWFEAEAER NS & 2 T k% 728 (K ERHE
N, KFEREER Y MU —7 OWHE) REMEHEFOA A OEFIREOFLIEORNEES (B
g, 2R T8 D, FRICHREFEORBEITEZTH Y, =& 21 T@FE 0017 11%1E (MM) ©
FHETIEA AT DA %@@E(@kﬁ“%ﬁfﬁf%m\* ERHBITWNS.

Z OB EMIT D722, R TITEE L JEHOKS %2 QM fHikE 725 QM/MM
MD FHEEIT- 7. :@;:Jrﬁf X QM & LT HF/6-31G(d), MM & LC SPC/E RT > ¥ v )L &
A L7, HF/631GH IR WA 2 2 M2 b B L TK-KMEEERZ B BT 55H L
NTHD. £7- SPCE IXFIEFIEDOKOMWE T TR, RN EIEFICESHRT L2 &
MBI TWD (T=640K, p =0.27g/ml, P=14MPa) .

[GEREEZE)] iR L 910, MM IETIEA 4o OB E E LS BT 52 EREELL. =



ORMEIE, WELHE 1 KEETEZ QM THI 2 &I o

dotted: MM

50 it 5. R O OBYEAY B & RUCE 7R I

ZOKO MM FHRECEbI-A A K BEAER O RZ
A—H—F, BFREFHOMEEMT R LE—%2F 4
BLLHBHT5L0THD. LALRALHLACMM &
NI E KELS RBL - TWAZ ERbND. HIA

VeaFi- oW SER O 7 —a UHEMER & LT MEER |
720 TiE OH Oy THLEDYEE (O JR23 FiEmic 4
AOKFERELEHS) 2HBRTERVNDOTHD. 00

R (A)

KR TE L BT 5 2 LICk 0 I U TAREHT 2L E—, TEZRMBELR
% pK, OREKRFEZFRTE 5. K 20Mpa(EBRTIE 32Mpa (ZHM)ICH T HKpTHA
AU SERED B =RV X —, 722 B ONS pK,, Ol EAKATFEZ R

B3y — 3 M thin solid : QM/MM

o 100} dotted ~ :MM ) ] 22y E[OItitdd SM/N[M t
650K F THE 2 T HN thick olid: QMMM (sifiad) ores e

90| dashed  : Experiment

L, TO®RMBEE NEIT]
H. ZThiE, R E DK
RIRE LR RZE AT
KIS VIRTR TR D
IR >TND &
ZARLTNS. ZDRM 300 400 500 600 700 800 300 400 500 600 700 800
RO — DR AR remperature ()
Z pKy WE L TR THD &, KIFHERAETIHRED LR & & bITA A MRIEL 9 < 20,
T OBRBBUAHE LIS < 2o TV D 2 EBD 5.

Temperature (K)

COXORAKIEAZXALE—DIRLIBENIEO LI RBERICLLZDEA 550 ZhxB
LT B0, HBHZRLVX—AG X DRITAE, TAS, PAV IZ73E L, 216 % S BT/

< VAL -VA IR HAE RIS X 2 R gy & VRS- Ve ERR FLVE I

Ik DR IC T TN Z1T o 72, ZOREE, AE L 100 - g
msw%ﬁ%ﬂﬁawmuiéﬁﬁm%ﬁﬁﬁ%f;gOm:&ﬁ;fﬁ%
HHWNCIRAEHI Z &, LR LENLITAEWVIC % 100 ‘i\-

S BT B ERE BT, AFIERE R 2 2% +AE+++\\ v
X R R RIS £ B RS T S L e e H.!*
BB L, 38V RSP O B RIZ A 4 & KD R 400 | AByy
DEAAENERICH LD THS. P00 200 500 600 700 800

TX)

WHIZLL I Z, QMMM & MM DiEWE ZDORKR DM, SEESn-FnEnnE)
FROWE D BNOKFIEE & OB E LT .



