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CAU TRUC GAN BINI XU

1 AONG CAC CHAT LONG BON GIAN

Dang Ung Van

Frong bal bao tra e dvy (1] chane téi di trinh bay mot phuong Phap mof

Xac Hns eda irae gon dooh xa tronyd trang thai [ong duw trén vice giai phirong
tria..

A Rp) == [ }’(l.’ii\p}?: (v, p)lv (1)
Yinin
, R ‘ .
virl Z = f[ dnR*p g (R, p) dR {2)

O d: v Z lash pudiiri rang bich trong 1op cav w481 i e kich thude 1. R. ol
mit df chahd, gooia hiom phan b xayeéu tim gin trung binh nhu 1é mol Lam s&
cle R vimat 43,7 14 5 phbi trl gin dinh x& phry thuee vao kich the lop phiot
tri, th tich dinh att v va mat do cha heé n 1A ham mic 0 xéce sull Voin = 212
la ihé tich eha da dién phidn tr 'rong efe hinh XUp khit iip pheong tim mat. Hi
giadi phuaong irinh (1) eln phai bigt dang ham ¢, vi n. Cée gido tri et 7 nlan
dige dudi dang da thire cda x = Vmin V- irong pavong triuk ({) kkolig cich va
th (i ' dea duge vidt duaed dang rat gon véi quv woe daong kinh hat cau ja
dou v

Teong bii bao nay ching toi trinh bay cie k&t qui thu @urge Lbi nghién ctu
cdu lrue gin dinh xur trong céc chit long don gidu c6 (hé tuvong tac cap 1. — I
6 — 12 (vd. cdc chdt 13ng c¢ha khi tro). Nhitng nghicn cuau ba: g phuong plap
nhifu xa [2]da duge rit nhidu tac gia ti€n hanh ciing nhu cac 80 hicu & pheong
trinh trang thai d&u da dwoe kidm chirng dxy dd Ngod1 ra voi cac h¢ nav ctiug
ta con cé6 mot bo cac s licu v@ ham pban bé xuvén tan trung binh g (1) va
phuong trinh trang thai thu diroc tir phurong phap iné phéng trén may link di¢n
Wi [3]. V& dung nhitng <& lidu nay chic ¢hdin @ trinh khoi duge che sai s5 ngiu
nhién trén cac dung cu do.

[. PHUONG PHAP XAC DINH

B’ giii phuong trinh (1) can biét daug giai tich clag, (R, p). Theo If thuydct
h&m phin b8 cia ch4t 16ng bam phan b8 xuyén tam g (R, p) co the duge vidy
dir1 dang [4]

g(R, p) = ¥(R, p) exp(—pu(R)) (3)
VOi ¥(R, o) cé (hE duoe vict dusi dang khai tricn theo mat do
Y(R, p) = Zp"y, (R) (4)

Khi viét (2) cho ham phin b6 gin chung ta chi viéc thém ky hiéu 8 cho cac ham
g va y. N'u chidnog ta ch&p nbdn phép gin dung cho ridng co thé thay bidu thue
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cha v, (R, p) trong phuong trinh (3) biog gid tri trong dng cia hé chu cirng &
cung mit d6 thl cé th? slr dung dang ham cia y, trong ¢ong trinh cia Kerley [3].
Trong trudeg hep don gidn hon chung toi st dung phép gin dang khong phu
thudc mit 49 48i véi g, (1R, p) nhu san

8. (R, p) = R *exp(—pu(R) B ()
véi u(R) 1A thE twong tac cfp. B ia thira s8 chuan héa
B= [,"R-?ecxp(—pu(R)) dR ' (6)

Trén hinh 1 chung t6i bidu dién cac k&l qua tinh (0dn g, (R) dya vao chch gin
ding (3). C6 thd d& ding th¥y ring sai s8 gilra tinh toén va thuc nghifm nim
trong pham vi sho phép va khdng Anh huwdng nhidu dén két qui thio ludn cfu
tric sau ndy. '

Ham phan b8 mat 40 sac xuftn (v) theo cic ~6ng trinh nghién ciru trude
Aday cGa ching toi ¢o dang tdng quat [6]

"
AN <
1 Hinh 1. Ham phAn b3 zuyén (Am g (Rycua
chit 16ng LI6—12
1.3
: .... Phurong phap Bong luc phin i
2| T® = 1.095 p* = 0.6257
xxx Phuong phap Dong luc phian tir
T* =0.719 pe =085
7 Tinh theo phurong trinh (3) cua g, (R). Su
b sai khac cha dirérng cong tinh toan véi s6 li¢u
Pong lire phan tir & viing khoing cach lon la
. do 16p ciiu phdi tri thir hai khong dugc tinh
dén trong g,-
P b, 8
1 1.5 6

_MWexp (— (‘v':}'n;in)w' — 1 P.V - B]':(V))
|~ exp(—(v — Vi)' — P*v — pE(v)) dv (7)

\

_n—(v) =

min

v&i v, '2 the tich cha da dién phan tir trong clu hinh xép khit 1ap phurong tam
mit, P4 1a Ap sult rat gon va E(v) 14 th¥® rang tuong tac ¢tia phan tr bén trong
ta® tich dinh xt v vé&i cag phan tir khac. Vi¢e str dung (7) cho cac hé twony
tac y&u nhir hé L 6—12 doi hoi phii xdc dinh dwge E(v) vd o nhiing ving co6 P
nho tf:h phan trong (7) chim hoi ty phai xde dinh thé tich dinh xu ewre dat v, .
S% dung k& qua nghién ciru vii h¢ ciiu etrng trong bai bio truee day [1] chuny
tor dira ra phrrong phap tinh L (v) nhu san: Dua vao nhitognghién cou i thuyet
chat long bing phiuong phap nhiéu boan he twong fde you vin thuong diroe
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xem nha h¢ chu clrog nhéng trong mot nén twong tic Am d3ng nhit. Troep
trudng hop xét deén su thin giang thé tich dinh xu chung ta hodn toan ¢o It
kb cho réng néu tuong téc dm nay ciing thing giéng theo. Vi vdy ching tacé
the (il thé 1wrong the E(v) clia hé trong the yéu dua vao su phan b6 phan tir
trong chc lop pb8i tri ciia hé clu céng trong rng Nhir viy ta ¢6

o) 7 A (R H
E(v)y = TZ,, (R, R;_;, v).u (—-—_———) (8)
2

voi 71 so phéitri dinh xir trong hé clu cing twong ing cé cung mat dg, Z}Jhu
thuoe vio kich thwoe 16p phéi tri va the tich dinh x@ v.u’ 1a th¢ cip hiéu dung
duoc sir dung thay cho th& clp vi t3ng trong (8) chi duge 1€y theo 4t ci cac s8
phoitri gan. Phin gop ciia cac 16p phdi tri ti€p theo duge I tedng héa bdng phiu
gop ciu nhirng phan t&r xa dén ning lugng twong thc c§p trong tinh the, tuc la

' (R) = 4 ¢*%(C;s R—1 — C,R-9) (9
VOl §* la théng s6 ning luong clia trong tac eip, Ciy = 1.01 C4 = 1.205 I cac
théng so cua mang I4p phrong tAm myl. Céch tioh u’ cla chung (i tueng ti)
voi cich tinh cia Kerley [5]. D& ki®m tra tinh ding ddn cia phwong phép tinn
E(v). chung 16i ¢4 dua vao bam phan b8 n (v) d2 linh phwong trinh trang thai
clia chal long LI6 12 & ot 85 mat dé kbac nhau. Gia tri mat dd duoc chon sao
cho P*du lon, tich phan troag (7) hoi tu nhanh va viéc chon v,,,, tré nén khéng
can thigl. Bang 1 ghi th .ng k&t quit Unh p* cia hé LJ6—12dya vao phuong trinh

P~! = (v)=[=vn (v)dv

'min

(10)

vai dang (7) elia n va dang (8) cia E(v). Cac 88 lieu"Z cua h¢ clu cong da cong
b® tiong bai bao truede day [1] duoc st dung d&tinh E. D& dang nban thay ring
vGi P* khong nho qua 0.5 va didu kién bei tu chia tich phan trong (1) 1a

Yi ;:(vl) "\:; E \'1 !T(v’). 10-_5
)

(thco phirong phap tich phan Simson ¢é Av = 0.1) gia trj mat do tinh dugc sat
kbhée ¢ 1% so véf thuc nghiém, /

Bang 1. Mat 44 cia che chit 160ng K- J6-12

: . |

072 | 1.44 | 0.90 0.93 1.35| 8.0 0.95 0.94
(.21 0.85 0.87 2.86 0.85 0.85 f
1.00 | 3.14 0.90 0.91 1.30 0.75 0.75 |
1.90 0.85 0.86 | 1.52 0.65 0.65 '

| 0.36 0.75 0.75 1.15 0.5 0.10 |

b2 gidi phuwong trinh (1) chung t6i ciing bidu dién Z duwoi dang da thic:
7, R v. p) = 8x3 -- bx? — ex = d (11)




vii X = v,/ v. Phuong trinii (11) vi%t cko tirng lép cliu phdi tri cé kich thude
R,. R,. Trong truong hop v — v ;. chi {6p ciun iep xde 1a cé th® bit gép cac
pan tir phoi irl nen voi nhing [op cin ndm ngodi lop ndy diéu kién e ta (11) Ia

@ b -e=d- =0 (1)
N vav dé xAe dinh cac Wirg s3 trans hitutlieceta Z'a ciin 3 gid tri cba Z d ba
mat 3 khae nhau, Heé cae plivong v b tuyen tish duge giti theo ¢4 phuong
phap thong thudong, K& qua dirge nicu dinotrén fane 2 duédi dang gia tri cta
¢ a e thong sootn da (wre (1) va » o025 Lada dang gia tri cda Z trog voi cae
{aop civ ¢ hoi tri khace nhau

g 2. Gid tri cta cic (bon 85 sa - dinh Z

T 0031051 1055 105 | Lin 25 | 125 135 1135 145 ] 145 -1.55
S| f —— SO
i | FRES | -7470 | = 9086 —41.55 - 32.62 { =57 37
b | -8194 19379 | 9u.2 68.83 53.08 ’ 45.3%
¢ | 401 | —s8.14 ‘ ~43.62 | —3253 | —2548 | 2049
Bang 3. S8 phdiir gin dinh x& {rong chat Icng 1J6 12 &
T® == 1,00 vd p* = 0.9 0.3
b Y inlV _ l
— ‘ 0.9 0.8 0.7 0.6 0.5 u.
RR, o 3 -
_;)__95 ~1.05 ‘ 763 1 ANO 313 2.30 1.03 1.9
1.05: 1.15 2.60 | '3.63 305 2.80 1.83 1.10
(15 :-1.25 1.94 2.71 2,65 2.09 1.37 0.82
1.273-+-1.35 144 1 201 1.96 .54 1.01 0.60
1.35-:-1.45 113 1.58 1.55 1.22 0.80 0.8
145 -1.55 0.94 .32 129 1101 68 0.39
| i
Te=0.720*=0.9 : 0.75
0,95—1.05 7.13 1.39 305 2.53 2,34 1.88
105+ 115 2.88 414 113 3.43 2,28 1.16
1.15+1.25 1.99 - 2.85 2.88 226 1.57 0 80
1.25--1.35 1.35 1.91 1.9% 1.61 1.07 ) 51
1.35 :1.43 (.99 1.43 1.45 119 0.79 0.40
145, 155 0.79 1.14 1.15 091 0.63 0,32

T nhitng sO li¢u & bang 3 chang 1o ¢6 nhdn Xt san:

1. S8 phot tri trong 1op cincobankinh nhd hon 1,17 luén luonla ton nhil so
varinhitng lop ciud xahon. DAc tinb nay phén biét hé O wonglac yiuveihi ean
cirngina chung toi 43 trinh by & nai bio tewrde [T Vai hé cau crng khi th&ichdinh
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xtr téng thicygedai phditrl chuy® din sang nhitng 16 cdu & w2 hou, Su 1 vae 1ist
nay he 4 toan 6 the diroe giai thich bing vai tro ctia hire hit gitia chc phim o

oK the tich dinh <t tang se phdiiel gidm phiéu nhic Iop tidp xie va it
hon & nairrg lop xa.

J.S& taag the deinede b e lang so vat link the twong unyg kbind: g Ly
kton, he duee giditiiel: don ibud bang sy tao 16 o dng nhu ttengedo ooy 18
trdng, hoae biang o didn e chta mang ludi tinh thd kém thec wu tfng cudng
cia ca chey s dong ohict nhirtrong thuy® hép hodie mlv gia imang leoi da ma
thi&t. Chine toi cho rdag sir o 10 ehil 6 & nhirag vong gia tri nho chs (L& tich
dinh x& ma shing thé tich nay lui ¢6 mat d san xudt nhd so véi nhirng thé tich
dinh xu irang binh (=6 thé tinh dwge Lir bham phan b8 ring chc thé tich ¢o mat
d¢ lon vhat ndm trong kbhoang tir 1.1 d&€n 1.3 twong tng voi cae gid tri cla v /v
1a 0.7 .0y ta1 d6 dite trieng hinh hoc cda sy ph@i tri v& co biin khae vai tinh tha.

4. khi nbict o tang to 1% = 0.72 dCn 1.6 ddc trong clla cdu true gin dinh
xir kLong thaydiive cobdn. Sy sip x&p chc bat trén 16p cdu phoi tei 6 xu hueng
luus gidn 58 plidi tri caa I6p 1.05 . 1-15 va ting 1én & nhitng 16p ciu khac of &
viing ktodng cich 1on hon vA nhd hon né. Bidu nay ¢6 thd duoce gidi thich bi oy
anh huong clia chuyCn dong nhiét toi edu trie gin dinh x@ cia chit 1ong. Kb
chuydnddng vhict tang su phtn b§ hat ¢6 xu buing m& trat tw hon, cac hat ¢d xu
huéeyg don deéu tréncde khoing cach kbde nhau tir phan tr déichon fem goc toa dé
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Jlaur blur Ban.
bJIM3KO - JIOKAJIBHAS CTPYKTYPA B IMTPOCTbLIX :KHMJIKOC ., %X
bansko — aokaapHas crpykrypa BL—J 6—1 skugkocrsix onpejieasiorcs or
GYHKILHH palHadbHOrO PacHPe/iCACHHS I YPABHEHHI COCTOAHINL IPH TC e -
Type T* = 0,72 n 1,00 it mrornocru ¢ = 0,85 u 0,75. PeayabTaTh NOK431iLiiOT :
B OT/IHYLC CHCTEM XECTKHX CcPCP, MUKCHMYM KOOPAIIHAWIIOHHOIO YiCAL Hi  MCIOT
TCHAEHWIIO JABHI4ThCA K 604e€ jaaCKIIM CaoaM

Dang wng Vin
LOCAL SHORT — RANGE STRUCTURE OF SIMPLE 1.IQUIDS
The local short — range structure of 1. — J6 — 12 liquids Lss been derived
fromtae dataof radia distribution funciions and equation of st ic ai re duced tem
peratures T*:=0.72 and 1.00 and at reduced densityes 0.9. €.85 and (.75, respecii-
vely. The results show that in L — J6 — 12 liquids in spile of the hard —- sphere”
systein, the local coordination maxima are not displaced to the long distances.
Khoa héa Nban bai ngav 4. 4-1986
Truong Dai boc Tdng hgp Ha néi
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