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Sy CHUYEN cHAT TRONG cAc VAT LiEU X6P MAO DAN
TRUONG MINH CHANH

’ Khoa hoe v& cac qua trinh va thiét bi cong nghé hoa hoc c6 mdt vai tro rdt quan trong
trong su phat tri®n cféia cOng nghidp héa hoe. Cae qua trinh trao ddi chit, ching

han, qué trinh chung cdt, qua trinh hip phy, hdp thu sva nhd, qua trinh trich ly 13ng,
thu hdi t pha rdn, qué trinh hoa tan, két tinh va sfy kho, qua trinh trao ddi iom,...

chim mét vi tri ddc biét trong cac qua trinh coéng nghe héa hoc. Mot s6 gué trinh trao

d%i chit da dwgec mo td bing toan hoc nh¢ pheong trinh khuyéch tdn va dinh lual Fick.
Tuy nhién cac k&t qui thuc nUhxé'n khong phii bao gid ciing trang hop véi cac két qua Iy
thuyé&t, d& giai thich chec ket quéd d6 ta cln phai xAy dung cédc m6é hinh tong quét hon.
Trong cong irinh iy ta s& xét qua trinh chuy®n chit trong cic vat licu x0p mao din cé
hinh dang don giin nhit trén co s& mod hinh khuyéch tan suy réng [1,2]. Céc k&t qua
gidi tich duwge dung d& giii thich cdc s8 lidu thue nghiem.

§1. CAC PHUONG TRINH CO BAN

Xét mot vat th® x3p c6 cac 16 hdng chira diy dung dich hai thanh phiin, gid dinh
rling sy chuydn chdt trong dung dich & cdc 1& héng elda vat x6p dwge md {4 bbi he
phuong trink nhén dwge & [1,2] véi cic hé s6 khong a1 twong twy cb tinh téi chce dic
trung hoéa ly, hinh hoe efia vat x8p. B8 qua 4nh hudbng cla cdc chuyén dong vi mé, clia
cdc tenxo khuyéch t4n mit, cda sw chénh léch ap suit khi d6 hé phuong trioh tuyén tinh
moé td qua trinh chuy®n chét trong dung dich ding nhigt, dfng huwdng, khong nén duge
¢ dang [1]. ~ »
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trong dé P = const 14 mat d¢ khdi lugng cha hdn hop, C 14 nbng 40, j 14 dong khuéeh
tan khéi lwong, 74 >» 0, Dy > 0 13 cac he s8 ddc treng cho sw khuyéch tan wat chét
irong vat x8p. H& phwong trinh (1.1) c6 th® dwa v& mot phwong trinh dao ham riéng
hyperbolic xdc dinh ndong 46 C, khac v&i phuong trinh dang parabolic trong 1y thuyét
khuyéch tan cd di%n,

Céu tric cda vit vdn x3p rdt phwe tap [3] vi vay cac qud trinh chuy®n ch4i trong
cdc 18 hdng clia n6 bj Anh hudng cda rdt nhiéu nhia t6, ching han tinh ché4t Iy héa cia
_cac vl lidu rao nén vat x8p, kich thusc, hinh dang cla céc 16 hdng va sw phin bé ela
ching lrong vat thd, Thong thuong kich thude cia che lo hbng thay ddi trong khoing
tix 10”n em dén 107° em, v6i cac kich thuée nhd hon 107* em thl hoan toan c¢6 th coi

dung dich chtra tromg cac 10 hdng d6 IA khﬁng chuyén d(mg (u = 0), Bdi voi cac vl
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2 x6p mao din dang dom gidn nhdi: hinh chu, hinh iry (rém v6 han, ban phing vo han
i bai toan chuyén chdt cd ditn {4] mo td trong khuén kkd 1y thuyéi khuyéch ltan suy
bng ¢6 th? xac dinh bdi cdc phwong trinh vi dién kién khéng th® nguyén sau:
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ong d6 ta dit:
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hulin s6 khong the nguyén F, thuong duge goi la chudn sé Furié. cén B; la chuin s8
i6-s he s6 0 <k = const 13 h& s trao ddi chét ca moi tredéng x6p véi bén ngodi, R 1
ch thuéc dic trung clia moi tredng x6p, C, 12 ndng 44 ban diu cla vt x8p, Cy 14 ndrg
b khong ddi ciia dung dich & ngoai val x8p. Toa d0 & 1a toa d6 liy theo huong chuydn
Al cht trong cic 6ng mao din ciia vt x6p. B6i v&i bin phing ' = 0, d8i véi hinh try
on ' =1, con @6i véi hink ciu I =2,

.'D® so sinh voi cac két qui thuc nghiém ngudi ta hay dung cdc dic trung trung
inh. B6i v&i cac vit thé x6p hinh dang don gian & trén thi ndng d¢ trung binh va dong
huyéch tan trung binh theo thd tich dugc tinh theo céng thire:

1
E‘:(rﬂ)jcxfdx
‘ 0
; i
| C i=as 1>j. X dx o
\ ]

$2. QUA TRINH CHUYEN CHAT

- Hé phwong trinh (1.2) c6 th® gidi d& dang nh& phép bién d3i tich phan Laplaxo [5],
au ddy ta xét riéng ting truedng hop cy the:
1 I. Bén phéng vé hgn day 2R

|

k Cho mol bin phing vo han day 2R. Cic 6ng mao din huéng theo truc & {irye ¥
Ry vudng géac v6i mit bin phing, géc toa d6 nim & gita chidu day) véi cdc mat bén
!h:Ong cho vat chdt di qua, bdi vay su thay d3i ndng 4% cbl xfy ra theo truc x va ta
L. x :
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Mghiem clin bai loan (1.2 khi U = 0 eo dang :

j(X, Fo. Biw) =
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Cac didc trung trung binh cé dang:

"C(Fo, Bi, %) =

. (1+ V:‘;’;?l) sin’pa exp (14 V:Z‘;g) pij
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n=i Bn VJ — 4xp,§+ sin fn cos Hn

Trong céc cong thuc (2.1), (2.2) cdc gia tri Pn 12 nghidm cda phwong trinh .
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Phwong trinh (2.3} ¢6 vo sé nghiém g, tuy vAy do ditu kién (2.4) trong vo s gia ]
tri Bn &6 ta chi 14y N gia tri W diu tién théa min ditu kién (2.4). Nhu viy de didu ?
kién (2.4) cde phwong trinh doéng hoc nhin dwoc & diy v & céc muc sau déu duge trinh B
bay & dang itdng clia mdt s hitu han (kha 1lon) 86 hang.

2. Hinh $vu vé han bdan kinh R

BT

Béi voi hinh tru iroo bin kinh R cho phép sy chuydn chit theo phwong ban kinb
thi trong hé tea d0 tru. (r, 8, x) v6i t4m nim trén {ryc hinh try, nghiém cfia bai toan

,
cé dang :
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Cac d@dec trung trung binh cfia qué trinh chuy®n chit duge xac dinh nhuw sau:
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ng dé Ms la nghi¢ém cilia phwong trinh dic trung:

Jo(wn) 1 —V1— xu?
Jl(Hn) - 2KMBi
1 Jy(x) 12 ham Bessel loai mét bac v va Hy(x) 12 ham Xtrubi loai mét bac v,

" T che phuong trinh nhan dwoc c6 thé xét chc trudng hop rieng don gidn hon.
i ting chuin s6 Bi thi van téc thu hdi chdt cling ting, Khi Bi = oo sirc cAn khuyé&ch
 bén ngoai coi nhw khéong dang k3, didu kign bién loai ba ma td d3 x¢t chuy?n thanh
u kién bién loai tht nhit. Cac két qud twong Gng cha hai todn dit ra d& dang nhéan
oe tit. c4c nghiém trén khi cho Bi—> co. Truong hop khi van tdc clia qua trinh chuyén
it trong cAc 8ng mao din rdt 16n thi phwong trinh khuyé&ch tan dang hyperbolic clia
thuyét khuy&ch tin suy rong s& chuyén thanh phwong trinh khuyé&ch tin dang parabolic
v 1y thuyet khuyéch tin ¢b @i&n. Cho % ~>0 ta d& dang nhin dworte (2.1) —(2.7) cac
“qué ¢6 dién twong tng.

Nghiém cu thé cho bai toan hinh ciu ban kinh R ciing d3 dugc tdc gid thu nhin.

P& so sanh két qué gidi tich nhin dwgc trong khuén khd 1y thuyét khuyéch tan
dién v6i cic k&t qua thwe nghiém ngudi ta thwong pbai do gia tri cta hé s§ khuyéch

1. Viéc do nay duwge tién hanh trén co s& dinh luit Fick. Trong nhidu trudng hep cac

. qud giai tich phu hop véi cdc s6 ligu thuc nghiém. Tuy nhién cé nhitng trudng hop
¢ két qua giai tich khéng pha hop véi cdc s6 lidu thue nghxem [3] hé s8 khuy&ch tén
dwoe 1én hon gid-tri 1y thuyét. D& chung té sy phd hop etz 1y thuy&t méi ta danh
mét chch gin dGng, tho thitn hé s§ khuyéch fan higu wng chia Iy thuyét khuyéch tan

7 rong bang phuong phap cla ly thu}et vé cac ché do “deéu 14} Lrong truong hop khi:

$1, %1, Bi = oo, Ta c6 trong ci ba mbng hop s

Dyj = (1 4 xp2) D, - ‘ @8

H

rang cho thdy hé s6 khuyéch tan higu trng -tinh theo 1y thuyét khuyé&ch tan suy rong
thon so v6i hé s6 khuydch tdn tink theo dmh luat Fick. H¢ s6 khuyé&ch tan hié¢u ung
gid tri khong nhitng phy thude vao tinh chdt cda dung dich ma con phuy thu(‘)c VAo
clu trac hoa Iy va hinh dang clia vat x6p. T

Dia chi: Nhdn ngay 7-1-1380
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THE MASS TRANSFER IN THE CAPILLARY — POROUS MATERIALS

In {he paper the Mass transfers in capillary-porous plate, circular cylinder are”
considered within the framework of the linear isothermal generalized — diffusive theory -
of the homogenous fluid mixtures. Sclulions are obtained by the method of [aplacces:
integral transformation. ‘
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Yire hoat dong Co Hoc

HAM ting cwong sy hgp tac nghién ciu va phdi hep hoat ddng trong linh vue co hoe,
tir ndm 1978 vién han lam khoa hoc cic nude: Cong héa'nhﬁn dan Bungari, COng hoa
nhén dan Hungari, Cong hda dan chi Dirc, Cong hoa nhan dan Balan; Lién bang Cong
hoa x3 hoi chd nghia X6 viét, Lien bang Cong hoa xi hoi chi ‘nghia Ti¢p khéc da cho
zuft bdn Tap chi Cae thanh twu Co Hoc.

Té nam 1979 vién co hoc thude vién khoa hoo Viét Nam 44 chinh thic tham gia:
vao hoat dong clia tap chi ndi irén. Cac ddng chi Nguydn Vin Dao va Nguyén Vin Diép
da dwge el lam dy vién Ban bién tap.

Trong xudt bin phim thwéng ky cta minh. s8 2/1980, Ban bién tap tap chi Cde
thanh tywe Co Hoe d3 nhiét 1iét chlic mirng viéc céc nha co hoc Viét Nam tham gia céc
hoat déng clia lap-chi va bay t6 nidm hy vong vao sy phat tridn tét dep mdi quan hé v3
hop tic gitta cdc nuwdc x8 héi chi nghia trong Inh vece co hoc. , :



