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SV CHUYEN CHAT TRONG CAC V ~ T U~U XOP MAO DAN 

TRU'aNG MINH CHANH 

Khoa hQe ve cac qua trlnh va thitlt b! cling ngh~ h6a hQC c6 m¢! vai tr6 rlH quan tr9ng 

trong Sl,f phat triiln cua cOng nghi~p h6a hQc. Cac qua trinh trao dM chilt, ch~ng 

h!].n, qua trinh cliung cilt, qua tr:!nh hap phlJ., hll.p th\1 •va nhil, qua trlnh trich ly long, 
thu hOi tu pha ran, qua trinh boa tan, ket tinh va say kh6, qua trinh trao d~i i(JD, ••• 

chiem m¢! vj tri d~c bi~t trong ciic qua trinh cOng ngh~ h6a bQc. M¢t s6 qua trinh trao 
dM chat da dugc mo ta bi'ing toan ~9c nher phuang tdnh khuyech tan va d!nh lu~l Fick. 
Tuy nhien cac ket qua thgc nghi~m khong phiii bao gier ciing trung hqp v&i cac ket qua ly 
thuyet, d~ giai thich cac ket qua d6 ta din phai xay dgng cac mo hinh tCing quat hO'n. 
Trong cong tri nh nay ta se xet qua trlnh chuy~n cMt trong cac v~t li~u x6p mao diln c6 
hinh d!}.ng dan gian nh!l.t tren ca sa mo hinh khuyech tan suy r¢ng [1,2]. Cae ket qua 
giai tich duqc dung d~ giai thich car so li~u thl!c nghi$m. 

§ 1. CAC PHUO'NG TRiNH CO' BAN 

X~t mQt v?.t th~ xop c6 cac lo hong chua dily dung d!ch hai thanh pM.n, gia djnh 
rling Slf chuy~n chil.t trong dung dich a cac 16 h(\ng €Ua v~t x6p duqc mo ta b&i h~ 
phuong trinh nh~n duqc a [ 1,2j v&i cac h~ s6 khOng dM tuang tv c6 tinh tai di.c d~c 
trung h6a ly, hinh hQC cua v~t x6p. Bo qua anh huang cua cac chuy~n d¢ng vi mo, cua 
cac tenxo khuyech Hm m~t. cua SlJ.' chenh l¢ch ap su:H khi d6 h~ phtrong trinh tuyeu tinh 
mO ta qua trinh chuyh chat trong dung djch d!ng nhi~t. d~ng huang, khOng nlm duqc 
co d!}.ng [ tl 

de -p-=-/J,j 
dt 

(1.1) 

~' 

trong d6 P = const l:lt m~u d¢ khoi lugng clia h6n hqp, C la nong d¢, j !a dong kll.mech 
tan kh6i luqng, 1: * > 0, D* > 0 13. cac hi; so di\ic inrng cho S\f khuyech tan v~t cMt 
trong v~t xop. H~ phuang tdnh (1.1) c6 th~ dua ve rni)t phuang trlnh U!].O ham ri~ng 
hyperbolic xac dinh nang dg C, khac v&i phuang trinh d!}.ng parabolic trong ly thuyet 
khuyech tan ct'i dPn. 

Cau true ciia v~t ril.n x6p riH phuc t::,1p [3] vi v~y cac qua trinh chuy'~n chat trong 
cac lo hong cua no bi anh hu&ng eua nH nhi<"u nhan t6, ch:ing h:;m tinh chat ly h6a cua 

_cac V~t li$U t:;t-0 nen V~t x6p, kich thlf'JC, hinh d::,1Dg cua cac 16 hi'Jng va SlJ.' phan bo cua 
chUng ~rong v~t th~; Thong lht.rang kich: thu&c cua cac 16 Mng thay diH trong khoimg 
tl'r 10-' em den w-8 em, v6i cic kich Lhtr&c nho han 10-4 em thi ho:'m toan c6 th~ coi 
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dung dtch chua trong cac lo hang do h\ khOng chuy~n d¢ng (um = 0), D6i VOR c2c v~t 
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iC xi5p mao d1lm d~ng dan gian nhil.t: hinh diu, hinh tr!f iron v6 h~n, han ph&ng vo h~n 

1 bai toan chuy~n cluH c& dien (!] m~ ta tron.~ kh~6n kh() ly ~huyet ~huyecb lan suy 
,ng c6 th~ xac d[nh b&i cac ph,~ang tnnh va dleu kl¢n khOng thu: nguyen sau; 

· "' ac ( (). r ) -- _.1 +-j 
oF, - llX X .. 

~ ilj _ 1 (· . llC ) -·--J--
()F,. -x oX 

cl = J; 
F.,=O 

j l ' = 0 
IF.,= 0 

ac 

(1.2) 

long d6 ta d!j.t : 

= 0; ~X., X = 0 = o 

C.., - C (F, l) JR c- j=-----
- Ce - C0 ' PD~e (C.., - C0 ) 

I ~ e D,..t kR D*r* 
X = R. F 0 = ~ Bi = --n;- . X= ll2 (1.3) 

~' 

tiln so kh6I)g thU: nguy~n F 0 thuang duqc g<;>i hi. chuan s6 Furie. con Bi la chuh so 
. ; M so 0 < k = canst la M so trao d(H chat cua mOi truang x6p vai ben ngoai, R 1a 
c.b thu&c d!j.c tmng cua moi tmang xop, C0 Ia nong de) ban dli.u cua v~t x6p, C* Ia nang 

!{hOng d<H cua dung dich a ngoai v~l xop. TQa d<) ~ la tQa d<) h1y theo huang chuy~n 
. ( chlit trong cite ong mao dan cua v~t x6p. B6i v&i ban phing f = 0, d6i v&i hinh In} 
!on r = .1, con d6i v&i hlnh diu r = 2. 

B~ so s:.\nh v&i ca.c kM qua th~c nghi¢m nguai ta hay dung cac d~c lmng trung 
nh .. B6i v&i cac v~t th~ xop hinh d~ng don gian a tren tbi nong d(l trung blnh va dong 
uy~ch tfln trung blnh theo th~ tich dugc tinh theo cOng thuc : 

1 

C = (f + l)J CXr dX 

0 

1 

-T = (!~ + 0 J jX r d X 

0 

~ 2. QUA TRINH CHUYEN CHAT 

(1,4) 

: H~ phtrcmg tr.inh (1.2) c6 the giai d~ dang nho phep bien d<H tich phtw. Laplaxa [5], 
laU day la Xet rieng tung truang hgp Cl,l the: 

I . 

I. Ban ph&ng ,va hc;an day 2R I 
I 

! - Cho m¢l ban ph&ng vo h~n day 2R. Cac 6ng mao d~n huang lheo trl}c x Urt.tc x 
~Y vuong g6c v&i mij.t ban phitng. g6c tQa d¢ nilm a giiia chieu day) v&i cac m~t ben 
!h6ng cho Vi).t chat di qua, bi'Ji vi).y s~ thay d(li nong d(l cbl xay ra theO trl,!C X Va ta 

b X.= X 
! R 



Nghii,?m ella bi!d loan ( l.2) khi r = I) C!) dsmg ; 

j (X, F 0 , B;, ;d ::=: 

N 
_ """' --:----;=3=!-!.=ns=i=n=l-t;:..ns_i_n..:..l-!.-=n'--X--:-_ { v 2) Fo ..:::::::. . exp - 1 + 1 - 4% 11 --v 2 · l:"'n 'JX 

n=1 1-tn 1-4%1J.
11 

+ sin~tncos~~n ~ 

C (X; F 0 , B;, %) = 

N (1 + Vt-· 4%~t2) sinV-o:COSIJ.nX .. (' v--- F 
~ v· 2-"~-. --· e.xp -1 + 1- 4xt~;) 2: . 

n= 1 f-'-n 1 - .4Xf\1 + sm~tnCOS!JLn__ . 

Cac dij.c trung trung binh c6 d~ng : 

C(Fo, Bi, X)= 

N . sin 1-tu (cos jjn- 1) exp (- 1+ V.1 - 4x~-t2) _&. 
~ n 2% 

2..::::., 
n=1 f.\n V1- 4%!J-:.+ Sill !Jon COS ~tn 

Trong cac c6ng thuc (2.1), (2.2) cac gia trj 1-tn la nghi~m cua phuang tr.inh: 

1- -J1- 4XJ.t2 
c' g[.L - -------''-

va thoa man bat d[rig thtrc 

' - 2'X!J.B; 

1 
~-~.< .,,-

2 V X 

(2.3) 

C2.4) 

Phuong trinh (2.3) co vo so nghi$m ~tu, tuy v~y do dil~u ki~n (2.4) trong vo so gia 
tri !J-n d6 ta ch! lay N gia trt ~tn dllu Hen thOa man dieu ki$n (2.4). Nhu: v(ly do dieu 

ki~n (2.4) CaC phuang i:rinh d(!ng hQC nh~n UU:Q'C 0 Uft}' Va a cac IDlJC sau den UUQ"C trinh 

bay & d:).ng tC\ng ci'aa m9t so hftu h:;m (kha 16'n) so hG-ng. 

Boi v6i hinh trv Iron ban ldnh R cho phep SJ!' chuy~n chat lheo phuang ban kinb 

thi trong h$ l9a d:Q tn;1. (r, 8, X) v6'Ji tam nam tren 1fl,lC hinh trv, nghi$m cua bid toa!ll 

r r 
(1.2) vai _ = 1, X= R c6 d:).ng : 

C(X, F 0 _, B;, X)= 

N ( 1 + V;- 4%-~=) JJ(~u)J0 (J..tnX) exp ( -1 + V 1 ~ 4%!1-:) ~~ 
.L: (2,5) 

n=1 ~n V 1- 4%[.1.: [J~(jJ,n) + Ji(!Jn)] +( 1 - V 1 - 4x~:) Jo(~n)Jt(!J.n) 

4 



;, Fo, Bi, x) = 

N flnJt(f.tn)Jt(!J.nX) exp 1 + V1 - 4X!J.2) ~ 
""" n 2X 

2 ..:::::::.. 
n=1 !.1-n vl -4X!J.! [J~(f.tn) + Ji(!J.nl]+(1- Vt-4xt-t;) Jo(~n)Jl(!J.n) 

Cac d~c tnrng trung binh ciia qua trinh chuy~n chat duqc xac dinh nhu sau: 

C (F o, Bi ,x) = 

N 2(1+V1-4Xf.t2n) J
2
1(Mn)exp(-l+Vl-4XiJ.2) Fo 

~ , n 2% 

n=l !Ln l~-tn Vt-~4Xf.t: [J~(f.tnH-J;(f.tn)] + (1-- v1-4Xf.t:)Jo(f.tn)Jt(f.tn)l 

J (F o , Bi , X) = 
N :lt ( l + v-1--4-X-f.t.,..:) J

0 
(f.ln)Jt (f.tn) [Jt (f.\u) H

0 
(f.tnl- Jo(f-tn) H1 (f.tn)l 

·- El 1-tnl~-tnVl- 4xf.t:[J~<I-in+J;(f.tnl] + (1-Vt- 4x~J.!>JAtn>h<~-t!!>l X 

----- F • 
X exp(-1 + Vt-4xp,2) - 0

-
n 2% 

ng d6 f.tn lit nghi~m cua phuang trinh d~c trung: 

.lo(l-tn) 1-Yl-4X!L2 

J t(!J.n) = 2Xf.tBi 

L Jv(x) la ham Bessel lol),i m(lt b~e v va Hv(x) lit ham Xtrubi lo~i m¢t b~c u, 

(2.6) 

(2.7) 

Tir cac phuong trinh nh~n dugc c6 th~ xet cac truang hgp rieng don glan han. 
i Hing chuiin so Bi thi vQ.n toe thu hoi chat ciing tang, Khi Bi ~ = sire ciin khuyech 
1 ben ngoai coi nhu khOng dang k~. di~u ki¢i1 bien lo~i ba rna ta da xet chuy~n thanh 
u ki~n bHm lo~i thir 1ilhat. Cac ket qua tuong irng cua hai toan d~t ra d~ dang nh~n 
gc tt'r. ci.c nghi¢m tren khi cho Bi -'>· co. Truqng hgp khi v~n toe cua qua trinh chuy~n 
it trong cac 6ng mao diu rat Ian thi phuong trinh khuyech tan dl),ng hyperbolic cua 
thuyet khuyech tan suy r¢ng se chuy~n thanh phucmg trinh khuyech tan dl).ng parabolic 
t ly thuyet khuyech tan c(} ctien. Cho x.-o ta de dang nh~n dttq(''tir (2.1) -(2.7) cac 
.· quii cCi di~n tu:ong ung. 

Nghi~m cv th~ cho biti toan hinh diu ban kinh R ciing da dugc tic gia thu nh~n. 

m so sanh ket qua gii'd tich nh~n duqc trong khuon kh6 Iy thuyet khuyech tan 
aien v&i cac ket qua thvc nghi~m nguai ta thuang phai do gia tri cua M so khuyech 

t. Vi~c do nay dugc tien hanh tren co sa dtnh lu~t Fick. Trong nhi~u truang hqp cac 
qua ghli tich phil hqp v&i cac s6 li~u thvc· nghi~m. Tuy nhien. c6 nhti·ng truong hgp 

c ket. qua giiii tich kh6ng phil hgp v&i ca.c s6 li~u thgc nghi¢m [3], h~ so khuyech tan 
dugc l&n han gia ·tr! ly Lhuyet. D~ chung, to sv phu hqp cua ly th uyf!t m&i ta danh 
m(lt each gan dung, tho thi~n h~ so khuyech tan lti¢u u:ng cua ly thuyet khuyech tan 

r r(lng biing phuang phap cua ly thuyet ve cac che d¢ deu [ 4} trong truang hgp khi 
)) 1, X(< 1, Bi = cc. Ta co trong ca ba nn'mg hgp: 

. 2 
Dhi = o + ntt ) o~, (2.8) . ~""n . 

rang cho thily h¢ so khuyech tan hi¢u trng .tinh theo ly thuyet khuyech tan suy r¢ng 
1 han so v&i h¢ so khuyech tan tinh theo dinh lu~t Fick. H$ so khuyech tan hi¢u irng 
gnl tri khong nhii'ng phi,! thilQC VaO tfnh chat cua dung djch ma COU ph\1 thu(lc VaO 

cau true h6a ly va hinh d:J-ng ciia v~t x6p .. 

f)ja ch1 : NMn ngay 7-1-1980 
Dq.i hoc Tong Jun.) 



1. Nguyen Viin Di(!p, Tr~.rO"ng Minh Chanh. Ly thuy€i v:e e;h, hon hqp dC.ng the vi 
rn¢. Ti?-p chi Co H9c N° 3-4, 197£1. 

2. HfYEH BAH )].bEll. He!WTOpbH~ acinpocbl Teop!Hl B3<1HMO!!pO!!HKaiO~~P.•~ll cp•21~· )J,OKT. 

;;;ucepTaJJ;!I>l, M,. 1976. 

3. AKCEJibP.LI. r. A. Maccoo6MeH B cRcTeMe TBep~oli TellO~JI(H.QKOCTH· Yln. liLBO!lckoro 

yHHaepcwre-ra, 1970. 

4. POMAHKOB 11. L, PAlliKOBCI<AR H. 6., <f>POJIOB B. <P. MaccoooMeHHhle npou:eccLI 

XHMll'IeCKOil TeXlf0.10rHH. Jl., XHMIUI, 1975. 

5. J1biKOB A .B. Teop1<·r, teUJIOI1pO.aOii!l!OcTl!, 1/13,l(. l3blcll!a 'i! IDK011a, M. H167, 

SUMMARY 

THE MASS TRANSFER IN THE CAPILLARY- POROUS MATERIALS 

In the paper the Mass transfers in capillary-porous plate, circular cylinder are , 
considered within 1 he framework of the linear isothermal generalized -diffusive theory 
of the homogenous fluid mixtures. Solutions are obtained by the method of [aplacces 
integral transformation. 

NHkM tang cuang s11 hqp hie nghii\n ciru va pMi hqp ho\).t d¢ng !rong l1nh vvc ca hQc, 
tir nam 1978 vi~n han lam khoa hQc cac nu&c: C¢ng hoa nhan dan Bungari, C¢ng bOa 

nhan dan Hungari, C¢ng hoa dan chu Due, C¢ng hoa nhan dan Balan; Lien bang C¢ng 
l1oa xa h(li chu nghia Xo vH~t. Lien bang C(mg bOa :dl Mi chu ngh!a khi:lc da rho 
x11iH ban T::_~p chi Ca£ thillillh t\fll Ccr HQ£• 

Tu nam 1979 vi¢n ca hQc thu¢c vi~n khoa hQc Vi¢t Nam da chlnh !hue tham gia 
vao lJO<J.t d¢ng cua l~p chi n6i tren. Cac dl)ng chi Nguyi§n Van B:;to vii Nguyen Van Bi~p 
da du:qc cir lam liy vi€:n Ban bien t€J.p. 

Trang X111H biin phlim !huang ky cua minh, so 3/1980, Ban bien 1$-p i:;tp chi Cac 
th,inlh t\flll Cu Hqc da nhi~f li(\t chti:c mirng vi~c cac .nha CO' hQC Vi$t Nam iham gia cac 
ho:;tl d¢ng ciia t~p chi va bay to niem, hy YQng vao Slf pha.t trien tol d~p mi'ii quan M v~ 
hqp Hie gifra cac ntr6c xa h9i chii nghTa trong lrnh v_;,rc ca. hQc. 


