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eap = \Eacp. BT TA7 BRI, fig B 7
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N, WIAE 0.7 ps B, &4 FEChN 25 ARG =
JiiRE hy 413.253 A2 LRI 730k 0 I 1 RS 200
Jii ¥ 246.276 A% B INT 166.977 A%, & T
50 RS HI JTiFE 517.067 A% AR 5 ol
g 25 B RS TR T 1103.814 A% &4 Eordl o Bl Bl i B pihaac
TR 75 ARG I L # 571,072 A% AUk 00 02 DIFI;I'UJ,’O.‘G o8 10
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ﬂ‘J‘[‘EJ/ps 0.01 0.1 0.2 0.3 0.4 0.5 0.6 0.7
NumO 0.007357 1.05389 4.05713 5.96133 7.07231 8.25336 9.89252 11.069
Num25 0.017144 4.58021 14.0306 22.0485 28.3766 34.1782 39.1531 42.3517
Num50 0.019401 5.52285 17.4318 27.9925 37.2564 46.8477 54.9701 60.889
Num?75 0.02088 6.11664 20.2751 35.1459 50.1959 66.4062 82.0775 94.7918
Num100 0.02295 6.78551 22.8815 39.988 57.1452 74.5534 90.4504 103.626
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I 18] /ps 0.01 0.1 0.2 0.3 0.4 0.5 0.6 0.7
NumO 0.017144 4.17078 21.3374 49.0167 86.2634 138.867 187.349 246.276
Num?25 0.029404 8.36831 35.9551 81.9233 146.832 228.63 320.997 413.253
Num50 0.032814 10.0423 442876 103.859 189.237 294.979 409.837 517.067
Num?75 0.0351 11.253 51.0361 120.199 217.714 335.378 459.67 571.072
CHNum?75 0.02088 6.11664 20.2751 35.1459 50.1959 66.4062 82.0775 94.7918
Num100 0.03816 12.5676 56.0381 130.662 234,715 359.162 487.231 596.931
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b M LEE el DUE Y, A T HUN T 75 RS
ERRLIS FE R A BN B, T & 50 e 75 2 000010
F1100 FI RS AEA R FE rh R BTAR, U 2 2t [
FHIEE D THEARIEO T, RG IR 3 0-00006
HAH AR, fEE 0 TEE A LSO T, R4
PR T R D A AT D 2 e P, 35K Rl

AUAE s IR HEPR B XA (R o PR FF R i 21 T —
SE ARIRAE IS, BE— DU UE T AE 1 T 3 5 R A 15
(0 20 TN Fs ZRHE Fp— [T 7K b i il ek 21

0.0 02 04 0.6 0.8 1.0

e/ ps

B4 JoRHERET N H AR B L

5 WU RN U H AR R E B

It i6/ps 0.01 0.1 0.2 0.3 04 0.5 0.6 0.7
NumO  0.000076  0.000008  0.000016  0.000012  0.000011  0.000002  0.000002  0.000002
Num25  0.000075  0.000029  0.000026  0.000021  0.000018  0.000011  0.000012  0.000009
Num50  0.000077  0.000032  0.00003  0.000023  0.000019  0.000015  0.00001  0.000007
Num75  0.000077  0.000032  0.00003  0.000025  0.000021  0.000016  0.000013  0.000013
Numl00  0.000078  0.000033  0.000031  0.000026  0.000021  0.000018  0.000015  0.000011
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6 HoKHE N HAISE R E HAR

I 8]/ps 0.01 0.1 0.2 0.4 0.5 0.6 0.7

NumO 0.00016 0.000054 0.000057 0.000053 0.000048 0.000048 0.000043 0.000037
Num?25 0.000162 0.00008 0.000069 0.000059 0.000051 0.000049 0.000047 0.000044
Num50 0.000164 0.000087 0.000076 0.000065 0.000063 0.000055 0.000055 0.000049
Num?75 0.000165 0.000083 0.000076 0.000069 0.00006 0.000058 0.000055 0.000048
Num100 0.000166 0.000086 0.000083 0.000073 0.000065 0.000058 0.00005 0.000053

3.3 REAB

1% 0] 4> A Bf $0 (radial distribution function,
RDF) s S Bl S AR T 25 0 R A0 (R P B . A
AT LA A7) Jo oA 350 &85 44 1A L, T L BT A s T
53 1R BE 25 1 2 07 27 eR B0H8 T DUE 4% 1) 40 A R
B og(r) HHAHRBIAR KRR, 4210 7 A0 eR B2
X S J) B A B B R 38 4 A A 1
BRI W FE i R AE R 3 rh Ok ok e A
T WL [R5 % R AH 0 T B R 23 A7 Al 2R 55 BE 1)
PR (28290 AT RoR o R 20 p(r) Sy B 8 rhca k7
o BIAR TG 7+ JR S BUE BE, p IR R B
V) RE, nRIR A

g(r)=p(r)/p. (6)

A7)

g,

0r

r/nm

5 WL BN RS R HIK 0—O AR

A 8

Bl 5 fk 7 & W E R AR A S T 0
K O—O0 £ 17 53 Aii LU, 7K O—O 43 HI%F B &< 40
THh 25 B, 7F 3.3 nm AL LA R 2.37991; A
AFH0h 50 I, 78 3.3 nm Ak H IRIEAE 2.72683; &
KAk 75 I, 48 3.2 nm Ak IRIEAE 3.05442.
] LA HE(E HELAE 3.2—3.3 nm Ja[H N, FEE A
a3 TR R, TR0 1 B 3 K. 3K 5 S A A 1
1, PRy BARE S JE M o 7, (R A AR A S
WRAE KA, TR R AE /K P I L8 n T 48081
Ji Bl R Rr 26, A A4 25— JR L (0428 ) 23 AT 38,

AR T AR 2 .

6 I 7 & H /K HE AN [ &2 720K O—
O 1211 7 Aii LL 8, O—0 43 5% NS FE M 0
if, 76 3.4 nm Kb H LGS 2.08014; A5 T3
Sy 25 Ik, 7F 3.3 nm b FRIEAE S 2.15442; S5 4
T 50 B, 7€ 3.35 nm Ab LA 2.07531; &S
S FHCK 75 B, AE 3.35 nm AR HERIEAE 2.14363; &
KA FHCh 100 I, £E 3.4 nm Ab HIRIEAE 2.53787.
R B 2 WA AE K HE IR B R WA ILAE 3.3—
3.4 nm JulH W, H HE 57508 25,50 #1175 RS0
R TN 0 M RGILAR ) 43 A FEAAH [H], X 13t
HH S5 7K P AR A R N AR TR E PR IK 43 F, T
5y THCA 100 I 1 R G FLEAE LA Sy 1508 0 I
T 22.0048%, AT KL T R AT 2 R IHR
SATLE. SR 7 ViR 1093 Bt 45 AR 7.

3

0r

o 2 4 6 s 10
r/nm
6 s AKHEFRBEAN R Z AR 0T 1K 0—O0 K42 1)
A1 PR
T OHALE AN AR MR R AR A A K 0—0 121
P AVEAE LA

it R R JEKHEFREE
DAV (1 atm, 296 K) (155 atm, 626 K)
0 2.47744 2.08014
25 2.37991 2.15442
50 236315 2.07531
75 3.05442 2.14363
100 3.24821 2.53787

T g T AR R TR M s K HEFR R
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K O—O0 F2 [l AT UEAEL A L. AR Fh AT T AR
SEH T K HEPR BT (10 068 AR WY AU T 0 0 TR Y
WA 36 K — T DL IR S DAY P A AR S5
3T e (A5 AR o R FRORE 2 ERRAIR, AR
IR HEIAIEE N 200 W A A S 7 FORRE 1R 7K 73,
BE— DA SURL 1 J8 B FRORL 1~ 35 B2 BRI, I EHIE 1
BT P L i AT I R R AR /SRR
I, BEA RV A A /K HL 4, &0 T80 100
M it 2 E L Sk 8 o o P AT R % )t AT AE
e

4 % 1

P T8 K MESRBE R M LAEAT 7K B 43 fift S 6
DR G FRATT R FH 43 7 80 ) 2 10 7 AU L
R K HEIREE T (AN [ &SRB 17K, IABEHEL 45
BRI Bl PRI S A AVE A T B0H B, JK 1K)
P 2E M RANHOW 586 R A2 T AR K ez

FE U R K HERR S T, MR 74
3540, 25, 50, 75 F1 100 I, K0T F G 1 5 4r
T 23 BitORL T J5088 In i 38 n, E R RN 3

PRSI AR G /N T ILAE K HER B R 3 K. R
IKHEPRBE R i R T &S0 FECh 75 IS
Pr R A LI 38 7 A1 8 v Y 4—5 £l 76 He K HE 3R
B, &34 10100 A EE 75 W34 5 46 B 48
T 4.33%, BIHE S FECh 75 LA RER ROt
KR R4, JF B 95 0 7408 100 B, R 1 &
G 2 RINEIREATAE

R RGN S5 R, AR ) 50 AT BB A2
WL 2 B S 1A B3 0y, 32 22
JE RN SRR K, 38K T AU TR Rk 7
BEREL MAE RKHERES T, SN0k 25, 50 F1 75
I 2 48 (142 1) 70 A BR A2 T 08 0 B RS 42 )
I ASEAFIE], ME S T Ok 100 I R G142 1 5
LS 408 0 WS T 22.0048%, Ut HE 7+
Bk 100 247 R R G A 2 & I EATAE,
FH M0 B S K HE R S 5 INRE RS AR A T EL
REIE 75 22 Jg 0 K A IR A AR AT AR L TR A A 4 .
BEAh, T A AR T, ARSI
{30 B A G PEIE AN UK s, kit —
IR T A 51N ELAT JIH s K HE R A i
X—gig.
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Abstract

In this paper, molecular dynamics is used to simulate dynamic properties and micro-structure of the water-hydrogen particle
system under various conditions: 1 atm, 293 K; pressurized water reactor (PWR) environment of 155 atm, 626 K; the number of
water molecules of 256, numbers of hydrogen (Hz) molecules of 0, 25, 50, 75 and 100, and the mean square displacement (MSD) in
the particle system increases with the number of particles of the hydrogen increasing. Under the PWR environment, with hydrogen
molecule number being 75, the MSD is about 6 times higher than that in chamber ambient. At the same time, under such a condition,
the MSD of particle system increases 131.8829% higher than that in the case of the number being 0. In addition, the micro-structure
of particle systems, from the view of the radial distribution functions (RDF), increase with the increase of concentration of hydrogen
in chamber ambient, which coincides with the fact that the hydrogen dissolution in water increases the particle density around oxygen
ions at nomal temperature and normal pressure. While in the PWR environment, the radial distributions of the water with the numbers
of hydrogen molecules of 75, 50, 25 and O have no big change, but the radial distribution with the number of hydrogen molecules
of 100 increases significantly and it is 22.0048% higher than that in the case of the number being 0. It can be seen from simulation
data that hydrogen added to PWR significantly inhibits the oxygen dissolution in water. This phenomenon and its cause are revealed

comprehensively in this paper.
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