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QUATTRINH THU HOI CHAT HOA TAN
TRONG cAc VAT x6p

TRUONG MINH CHANH
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CAC qua trinh thu hdi vat chit tit cdc vat rdn x6p 1la mot qua trinh phd bién trong

cong nghiép héa hoc. Thong thuong do sw chénh léch ndng @6 cha vat chét trong

dung djch & cac 16 hdng cha vit x8p v6i ndng d¢ trong dung modi (chit trich ly) & bén
ngoai nén xdy ra qua trinh chuy@n chidt tir v&t x6p ra ngoa1 Céc bdi toin don gidn mo

th sy chuy®n chit trong mot vat x6p mao dén trén co s& mé hinh khayéch tan suy rong
cho cac két qud phi hgp véi thyc nghiém [1]. Bidu d6 ching 16 c¢6 thd ding moé hinh
da d& ra d2 gidi thich cho céc qu4 trinh chuy®n chit khdc. Cac quéi trinh thu hdi trong
cong nghiép thudng duwge thuye hién voi mot s8 lon cac hat x8p trong mot the tich hiru
ban theo nhidu phwong phip khic nhau, do a6 bai todn d#l ra twong éng trd nén phire
tap. Dudi diy ta trinh bay mot s bai todn don gidn mé t4 qué trinh thu hdi chit tu
hén hop cac hat rin xdp trong cong nghiép trén co s& mé hinh khuyé&ch tdn suy réng

~v6i mot s§ didu kién bién gin dung twong umng voi tdt ci cic qud trinh thye t€ xdy 1
{trong céc thiét bi cong nghiép [2, 3]

§1. PAT BAI TOAN

P

béi twgng nghién ctu cha chung ta 1a cde vat x6p ¢6 céac 18 hong chra day dung

dich céiu t& qui. Néu kich thwée cla cac 18 hdong nhd (nhoé hon 10~*em) thi dung dich &
trong d6 c6 th® coi v& thyc 1€ 12 khéng chuyén dong. Gid dinh ring hdn hgp cic hat x6p
1a don sic, vat x0p la dong nhit va ding hudéng theo quan didm khuyé&ch tdn sao cho

- ndng 40 ctia vat chit & mbi didm cda vit x&p duge md ta bdi hé phuong trinh trong [1].

D3di véi hén hop don sic cha cdc vit x6p hinh cia ban kinh R, hinh tru trén ban kinh R
dai vo han, ban phing v6 han day 2R thi bai todn theo 1y'thuyét khuyé&ch tin [1] twong
tng v&i bai toan ¢d didn [2, 3, 4] dwgc mo t3 b&i hé phuong trinh va cic didu kin &

- dang khéng tht nguyén sau:

8C Bj r .
o, ax T X!
2 I B PRt
aF, » \1 7 ax
C = 0 =0
| Fo=0 N ro=0
e - o
G =1-BC
aC
C{ 4= oo —— = 0 7 (1.1)

X=0 ©O3X | X=0

1=TCCH : » 1




troug 46 ta dat

Co—C IR g
¢ = oV = e - -
FD,‘: I;::j g ¥o== ——-D:;% ‘—; B = ];3[1
1
C=@+10)§CXdx" : 1.2). -
OU ' ' .

{

o

T=(+1)§jxXdx

Pai lwrong C, [a ndng do khong ddi ban diu, Ci 1a ndng d9 vat chdt & khéi dung moi
trich ly, Cg 12 ndng d9 cfia dung moi; k 12 hé sb trao dbi chdt clia moi truong xép véi

\' " , : ~ i s
bén ngoadi; B = W trong &6 V 1a thé tich cha tat cid cdc 15 hdng trong hdn hop hat
x6p, W 14 th® tich dung méi trong thiél bj. Didu ki¢n bién ma ta dd dwa'ra & trén 1a didu
kién chung cho ci ha phuwong phdp thuc hién qué trinh thu hdi trong cong nghiép: theo

qui trink tudn hodn kin, qui trinh chdy thuin va qui trinh chiy nguge. Cac dai lirgng
kh&c duge din ra nhr trong [1].
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§ 2. QUA TRINH THU HOI TU HON HQP DPON SAC

- Hé phuong trinh (1.1) d8i v6i hdn hgp don sic cla chc hat dang ban phing (I'=0),
hinh tru tron (T =1) va hink ciu (I =2) c6 thd gidi dé dang bing phép bién ddi tich
phan Laplaxo. T4c gif @i thu dugc nghiém cha bai toan cho ¢d ba truong hop duéi diy
@3 ngin gon chi trinh bay.truong hop hinh edu ban kinh R.

Chon hé toa d_b ciu (v, 0, © v&i-ghc ndm «f tAm hinh ciia va toa do huéﬂg theo

phitong ban kinh (phwong clia qué trinh chuy&n chét). Khi @6 véi I =2, X =

£ ta cé
R
nghiém clia bai toan (1.1} trinh bay & dang:
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Céc dai lugng dic trung trung binh theo th& tich ¢6 dang:
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Trong céng thie (2.1) va (2.2) d& céc dai luqng tim duge 1a xic dinh va mo ta
ding qua trinh thu hdi chit hoa {an tir hén hop cie hat x6p ta cin thém didua kién
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Cée gia tri @ dwge xac dinh t&¢ phwong trinh dic trung
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Phuong trinh dic {rupg (2.4) cho va s8 nghiém K, nhwng ta ehi chon XN aghitm
théa min didu kién
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Phuong trinh dong hoc mo ti dwong cong C1& cac thoi didm- o thd 48 dang xac
,d;nh tir (1.1), (2-2). Pbuong trinh nay chinh 14 phuwong trinh x4e dinh ndng d¢ trung binh
clia vat chét trong dung méi khi tién hanh qué trinh thu hdi va rd rang nhé né ta cb the

: ~d& dang so sanh vé&i cac s6 lidu thuc nghiém hon 1a d6i voi truong nong 46 bén lrong
‘VAI x0p.
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: Ti cdc phuong trinh nbhan duge cling co ¢ xél cde brwong hop don gian hot
Khi tdng chuln s6 Bid vin t6¢ thu hoi ciing ting, khi By~ stc cAn khuyéch tap bén'
_mgodi coi nhw khéng dang kB, didu kién bién logi ba ma ta di xét sé chuy@n thanh didu.
--=kién bién loai tht nhit. Cac k&t qui tuong (ng d& dang nhén dwge tr che nghiém trén
~#Khi cho Bi—% oo, '
- Truwong hop khi qué trinb tha hdi dwge tién hanh v&i (ht tich dung meéi ral lon
-*so vOi the tich eda pha rin, khi d6 ta ¢6 p = 0. Khi van tdc clia qua trinh chuy&n chgy
rit 16n thi phuong trink khuyéch tin dang hyperbolic (1.1) s& chuy@n v& phuong tripy
- ~khuyéeh tin dang parabolic ¢ dién (&ng véi ®x=0). Nghiém cha ¢ac truong hop riéng nay
- ciing d& dang nhan dwge tir (2.1) — (2.5).

§3. QUA TRINH THU HOI TU HON HQP DA sic

Bay gi¢ ta xét dgng hoc clha qua trinh thu hdi chét hoa tan t¢ hdn hop da sic
clia cac hat xp hinh dang nhw nhau nhung ¢6 kich thwée khie nhau khi cho truée ham
phin bé hat theo kich thuée cia chang. RS rang d8i véi cac hén hop da sic nhu trép
‘ta thdy & cing mot théi didm d8 cho mirc do thu hdi chit ddi véi cae hat ¢6 kich thuec
. khae nhau $8 khong nhu nhau. Qué trinh thu hdi tir cac hal nhd s& x&y ra nhanh hon so
" -v6i qua trinh thu hdi t céc hat 16n vi gradient ndng d6 & cic hat nhd 16n hon.

Duéi day ta chi han ¢hé xét qua trinh thu hodi ( edc hat x8p hinh cdu c6 ban
. kinh khéac nhau, bai toan twong ty trong trudng hop cd ditn dd duwoc trinh bay & [3, 4].
~ ~Gi4 st hdn hgp dwge tao thanh ti¥ q loai hat (trong loai i cide hat déu ¢6 cang modt ban
" kinh R;) va ndng d¢ thd tich cha cac 16 hbng trong méi loai so voi thd tich cha cac 1§
‘hdng trong toan hén hop dugc cho trude khong ddi-va bing Pi(i = 1...., ), cdc loai hat -
diu c6 ciung tinh chit nhu nhau (dic trung béi cing cie hiing s§ Dy, Ta,...):

Qua trinh thu hodi chit tr hén hop da sic cilia cac hinh ciu dwge mo t3 hdi bai
toan twong tw nhu bai todn di xét & trén va trinh bay & dang:
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con kich thudce dic trung R ta s& xdc dinh khi gidi bai toan.
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“itrong d6 cic gid tri ddc trung y-n,c‘iugé xdc dinh t& phuwong irinh
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T phwong trinh dong hoe mo 14 qua trinh thu hoi chdt tw hdn hgp cic hat x3p
““hinh ciu c6 kich thwde khac nhau ta d& dang nhin duege cic truong hop di bidt: Khi
"% = 0.1a thu dwgce cac k&t qua & [3]. Khi Ri = R t& (3.3), (3.0 ta nhin dugc cac cong
. thire (2.2), (2.4) voi By = e,

(3.4)
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SUMMARY

THE EXTRACTION OF DISOLVED MATTER FROM POROUS MATERIALS

; The extraction of disolved matter from monodispersive of porous spheres and po-

. lydispersive mixture of spheres having different radii are considered within the frame-

L work of the generalized — diffusive theory. The obtained solutions are generalized as the
- ,Classica‘l results and can be used to define the kinematic coefficients.
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