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CHUONG 4

CO SG QUA TRINH HOA LY

4.1 QUA TRINH KEO TU, TAO BONG

Céc hat trong nudc thién nhién thudng da dang vé chlng loai va kich thu6c, c6 thé bao gom
cac hat cdt, sét, mun, vi sinh vat, san phﬁ:m hitu ¢ phéan hdy,... Kich thude hat c6 thé dao dong
tr vai pm dén vai mm. Biing cdc phuong phdp x& 1y c¢d hoc (Iy hoc) chi c6 thé loai bd dudc
nhitng hat ¢6 kich thuéc 16n hon 10 mm. V§i nhitng hat c6 kich thudc 16n hon 10 mm, néu
diing qué trinh ling tinh thi phdi ton thdi gian rat dai (Bing 4.1) va khé dat dugc hiéu qua xit

ly cao, do d6 can phdi 4p dung phuong phdp xit Iy héa 1y.

Bang 4.1 Mdi lién hé giita kich thudc hat va thdi gian ling

Kich thudc hat Thoi gian ling véi
Loai hat
(¢, mm) do saulingla I m
10 Séi 1 (s)
1,0 Cat 10 (s)
0,1 Céat min 2 (phut)
0,01 Sét 2 (gio)
0,001 Vi khuin 8 (ngay)
0,0001 Hat keo 2 (ndm)
0,00001 Hat keo 20 (ndm)
TS: Nguyén Trung Viét L

TS: Tran Thi My Diéu
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4.1.1 Muc Pich Qua Trinh Keo Tu Tao Bong

Qua trinh keo tu tao bong dugce 4p dung dé€ tdch loai c4c hat cin c6 kich thuée 0,001 ym < ¢ <
1 pum, khong thé tich loai dudc bing cdc qud trinh 1y hoc thong thudng nhu ling, loc hoic

tuyén ndi.
4.1.2 Hat Keo

Céc hat keo c6 kich thudc 0,001 pm < ¢ < 1 um c6 kha niing ling rat chdm do bi can trd béi
chuyén dong Brown. Ty 1é giita dién tich bé mit va khdi lugng clia hat keo 16n hon rat nhiéu
so v6i cdc hat khdc, do d6 tinh chat bé mit (th€ dién dong va dién tich bé mit) déng vai trd

quan trong trong qué trinh tich loai hat keo hon 1a Iing dudi tdc dung cia trong luc.

Bang 4.2 MGéi lién hé gitta ich thudc hat va dién tich bé mit

Kich thudc hat (¢, mm) S8 lugng hat  Dién tich bé mit (cm?)

250 1 0,00375
1 250° 1,0
1x 107 (250 x 1000)* 1000

Céc hat keo thudng mang dién tich tuong ing v6i mdi trudng xung quanh va c6 thé phan loai
thanh 2 dang chinh: keo ky nudc va keo ua nudc.

Keo ky nudc (vi du dét sét, oxyt kim loai, ...) 1a nhitng hat keo:

- Khong c6 4i luc doi v6i mdi trudng nudc;

- Dékeo tu;

- DPa s 1a nhitng hat keo v co.

Keo va nudc (vi du protein) 1a nhitng hat keo:

- Thé hién 4i luc ddi v6i nuéc;

- Hap thu nudc va 1am chdm qué trinh keo tu, thudng cin 4p dung nhitng phuong phdp xt 1y

dic biét @€ qua trinh keo tu dat hiéu qud mong mudn;

TS: Nguyén Trung Viét 42
TS: Tran Thi My Diéu
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- Da s 1a nhitng hat hitu co.

Khi cho tdc nhian keo tu vao nudc, keo ky nudc hinh thanh sau qud trinh thiy phan cdc chat
nay. Vi du khi thiy phan phén sit s& tao thanh hé keo trong d6 nhan hat keo 1a nhém Fe’".
Nho c6 dién tich bé mit 16n nén ching c¢é khd ning hap phu chon loc mot loai ion trai dau
bao boc quanh bé mit nhan hat keo. L6p v4 ion nay cling véi 16p phan tit bén trong tao thanh
hat keo. Bé miit nhan hat keo mang dién tich clia 16p ion gin chit 1én d6, c6 kha niing hit mot
s0 ion ty do mang dién tich trdi ddu. Nhu vay, quanh nhan hat keo c6 hai 16p ion mang dién
tich trai diu bao boc, goi 12 16p dién tich kép ctlia hat keo. L&p ion ngoai cling do luc lién két
yé&u nén thudng khong cé da dién tich trung hoa vdi dién tich bén trong va do vay hat keo
ludén mang mdt dién tich nhat dinh. P& cin biing dién tich trong mdi trudng, hat keo lai thu hit

quanh minh mt s6 ion trdi ddu & trang th4i khué&ch tin (Hinh 4.1).

Hat mang
dién tich 4m

| L, ~
— — 'Dién th€ zeata

Ldp dién tich kép

L6p khuéch tén

Hinh 4.1 C4u tao hat keo.

Céc lyc hit va lyc ddy tinh dién hoic Iuc Van der Waals ton tai gifta cdc hat keo. D6 16n clia

luc nay thay ddi ty 1& nghich véi khodng cdch giita cdc hat (Hinh 4.2). Kh3 ning 6n dinh hat

TS: Nguyén Trung Viét 43
TS: Tran Thi My Diéu
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keo 12 két qua tdng hop giita lyc hiit va lyc ddy. Néu lyc tdng hop 1a luc hit thi x4y ra qué
trinh keo tu. Khi cdc hat keo két dinh véi nhau, ching tao thanh nhitng hat c6 kich thudc 16n

hon goi 12 bong cidn va c6 kha ning 1ing nhanh.

Luc ddy

—

Khoéng cdach

—

Khoéng cdch

Luc hit
Lurc hit

Hinh 4.2 Ning lugng tuong tic cia hé keo.

Pé lyc hit thing dudc Iyc diy thi dién thé z&ta phai nhé hon 0,03 V va qud trinh keo tu cang
dat hiéu qud khi dién th€ zéta ti€n t6i 0.

4.1.3 Co Ché& Cuia Qua Trinh Keo Tu Tao Bong

C4c co ché chinh ctia qud trinh keo tu tao bong gom:

a) Qu4 trinh nén 16p dién tich kép, gidm th€ dién dong zé&ta nhd ion trai dau
Khi b3 sung cdc ion trdi ddu vao nudc/nude thai véi ndong dd cao, cdc ion sé& chuyén dich dén
16p khuéch tdn vao 16p dién tich kép va ting dién tich trong 16p dién tich kép, gidm thé& dién

ddng zéta va giam luc tinh dién.

b) Qud trinh keo tu do hap phu ion trdi dau trén bé mit, trung hda dién tich tao ra diém ding
dién zéta bing 0. Trong trudng hgp nay, qud trinh hdp phu chi€m uu thé.

c) Co ché& hap phu — tao ciu ndi

Céc polymer v cd hoiic hitu co ¢6 thé ion héa, nhd cau tric mach dai ching tao ra ciu noi

gilta c4c hat keo qua cdc budc sau:

TS: Nguyén Trung Viét 4-4
TS: Tran Thi My Diéu
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- Phéan tdn polymer;

- Van chuyén polymer dén bé mit hat;

- Hap phu polymer 1én bé mit hat;

- Lién két giita cdc hat da hap phu polymer véi nhau hoic véi cdc hat khic.

Co ché tao cau ndi c¢6 thé biéu dién theo s6 d6 phan tng nhu sau:

Phdn ung 1: phan tif polymer két dinh véi hat keo do Iuc hiit giita polymer va hat keo tich

dién trai dau.

Polymer at keo hat keo bi phé bean

Phdn 1ing 2: phan con lai clia polymer da hap phu hat keo & trén lai lién ké&t véi nhitng vi tri

hoat tinh trén bé mit cdc hat keo kh4c.

Tao bdng Q
Hat keo bi phd bén Hat bong keo

Phdn iing 3: néu khong thé lién két vdi hat keo khac, polymer da hdp phu hat keo trén sé
cudn lai v ké&t dinh & mdt vi tri hoat tinh khic trén bé mit hat keo va do d6 tdi tao ra hién

tudng t4i bén hat keo.

TS: Nguyén Trung Viét 45
TS: Tran Thi My Diéu
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Hat keo bi phd bén Hat keo tdi bén

Phdn ing 4: N&u cho qud thira polymer, c6 thé 1am bdo hoa dién tich bé cla cdc hat keo nén
khong vi tri hoat tinh ndo ton tai dé tao thanh ciu ndi. Piéu ndy din dén hién tugng tii bén

hat keo va c6 thé c6 hoic khong x4y ra hién tuong ddi diu hat keo.
B — %\@
N\ — Q
‘St

Polymer du Hat keo Hat keo bén vitng

Phdn ting 5: pha v& lién két gitta hat keo va polymer néu khudy tron qua manh

£ Ph4d v& bong cin 7\:: i

Hat bong keo Poan bong keo

Phdn iing 6: ti bén hat keo do hién tugng hap phu trén mdt vi tri hoat tinh kh4c cda cling hat

keo nhu trinh bay & phan tng 3.

TS: Nguyén Trung Viét 46
TS: Tran Thi My Diéu
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Poan bong keo DPoan bong keo tdi 6n dinh

d) Qu4 trinh keo tu hap phu cliing ling trong qud trinh ling

6] gid tri pH thich hdp, céc tdc nhan keo tu 12 phén nhdm va phén sit cho vao dung dich sé tao
thanh AI(OH); hoic Fe(OH); va ling xudng. Trong qué trinh ling ching kéo theo cdc bong
keo, cdc cin bin hitu cd va vo cd, cdc hat keo khdc cling ling. Co ché& nay dugc goi l1a co ché
cung ldng. Qud trinh ndy khong phu thudc vao qué trinh keo tu tao bong va khong xdy ra hién

tudng ti dn dinh hat keo nhu trén.
£,%,¢ DPong Hoc Qua Trinh Keo Tu Tao Bong

Qui trinh keo tu tao bong gdbm hai qud trinh chinh:

- Qud trinh keo tu: dya trén co ch€ phd bén hat keo;
- Qud trinh tao bong: ti€p xtic/két dinh giita cdc hat keo da bi phd bén. Co chat ti€p xdc giita
céc hat nay bao gom:

+ Tiép xiic do chuyén dong nhiét (chuyén dong Brown) tao thanh hat c¢é kich thu6c nhd,

khoang 1 um;

+ Tiép xtic do qud trinh chuyén dong cla luu chat dugc thuc hién bing cdch khudy tron

hdn hop dé tao thanh nhitng bdng cin c6 kich thudc 16n hon;
+ Tiép xiic do qu4 trinh ling cla c4c hat.

Gi4 tri gradient van t¢ G va thdi gian t phu thudc vao:

- Thanh phin héa hoc ctia nudc;
- Bdn chat va nong do keo trong nudc.

TS: Nguyén Trung Viét 47
TS: Tran Thi My Diéu
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G= P1/2 M—I/Z V—l/2

Trong d6, P 12 ning lugng tiéu hao trong bé phan ng tao bong (W.kg.mz.s'3), V 1a thé tich bé

phén tng, p 1a d6 nhét dong hoc.
4.2 QUA TRINH KET TUA

Qu4 trinh két tia thudng gip trong xit Iy nuéc 1a két tha carbonate canxi and hydroxyt kim
loai. Vi du ting dung qu4 trinh két tda 1Aam mém nudc theo cdc phudng phdp nhu sau:

- St dung v6i: Ca(OH), + Ca(HCO3), —> 2CaCOsl + 2H,0
- St dung carbonate natri: Na,CO3; + CaCl, — 2NaCl + CaCOg»L

- St dung xdt: 2NaOH + Ca(HCO;);, — Na,CO; + CaCOgi« + H,O

Kim loai chita trong nudc thdi c6 thé tich loai don gidn biing cdch tao két tia kim loai duéi
dang hydroxyt. Gi4 tri pH t3i vu d€ qud trinh két tia x4y ra hiéu qud nhat clia cdc kim loai
khédc nhau khong tring nhau. Do d6, cin x4c dinh gi4 tri pH thich hgp doi véi tirng kim loai
trong mdi loai nudc thdi cu thé can xit ly.

Bén canh dé, qué trinh két tlia con dugc tng dung trong qud trinh khit SO4%, F, PO4> nhu sau:
-S04 + Ca®* + 2H,0 — CaS04.2H,0{

-2F + 2Ca™ — CaFyl

- 2H3PO4 + Ca(OH);, » Ca(HPO,)\ + 2H,0§pH=6—7

- 2CEI(HPO4)2 + Ca(OH)2 —> Ca3(PO4)3~L + 2H20 4] pH =9-12

4.3 QUA TRINH TUYEN NOI HOA HOC (XEM CHUONG 2)
4.4 QUA TRINH PIEN PHAN
Qua4 trinh dién phan tng dung sy chénh l&ch dién th€ giita hai dién cuc trong binh dién phan

(dung dich chita ion) dé tao ra dién trudng dinh huéng chuyén dong cda cdc ion. Cdc ion
duong (cation) di chuyén vé phia dién cyc Am (cat6t), cdc ion Am (anion) di chuyén vé phia

TS: Nguyén Trung Viét 48
TS: Tran Thi My Diéu
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dién cyc duong (andt). Khi dién 4p dd 16n, tai cdc dién cuc x3y ra cdc phdn tng dic trung nhu
sau:

- Tai dién cyc duong (andt): A" — A + ¢
- Tai dién cyc 4m (catdt): C*+e > C

Vi du, ting dung qud trinh dién phan dé sdn xuat NaOCI tir nuéc mudi, cdc phan ng chinh sé&
xdy ra nhu sau:

Tai catot Tai Anot
2H,O +2¢" > H, + | 20H" ChL [+ 2¢ <« 2CI

¢

ClL, + 20H — ClO + CI' + H,O
ClO" + H,O < HCIO + OH

Phén tng téng quit: 2NaCl + H,O — NaClO + NaCl + H,
Dién phan con dugc tng dung k&t hgp véi qud trinh keo tu tao bong theo cdc bude nhu sau:

- Tao mdt dién trudng gitta hai dién cuc thich hgp cho sy va cham céc dién tich c6 trong nudc
thai;

- Giai phéng cdc ion kim loai (Fe, Al) bing cdch hoa tan andt, cdc ion tao ra cdc huydroxyt
thich hgp cho viéc tao thanh cdc bong keo.

4.5 QUA TRINH HAP PHU
4.5.1 Gidi Thiéu Chung

Phuong phdp hap phu dugc 4p dung rong rii d€ 1am sach triét d€ nudc thai khdi cdc chat hitu
co hoa tan khong xtt 1y dudc bing cdc phuong phip khac. Tly theo bin chat, qué trinh hap
phu dudc phan loai thanh: hap phu 1y hoc va hap phu héa hoc.

- HAap phu ly hoc 1a qu4 trinh hip phu x4y ra nhd cac luc lién két vat ly giita chit bi hap phu
va bé mit chit hap phu nhu lyc lién k&t VanderWaals. Cdc hat bi hap phu vat ly chuyén
dong tu do trén bé mit chat hap phu va diy 1a qud trinh hap phu da 16p (hinh thanh nhiéu
16p phan tf trén bé mit chat hap phu).

TS: Nguyén Trung Viét 49
TS: Tran Thi My Diéu

© Copyright 2006 gree-vn.com, All rights reserved. Xin ghi ré nguén khi ban phét hanh lai théng tin tir trang nay.



GREEN EYE ENVIRONMENT

CONQ TY MOI TRUGNG
TAM NHIN XANH

GREE

Tel: (08)5150181
Fax: (08)8114594
www.gree-vn.com

- Hap phu héa hoc 1a qud trinh hip phu trong d6 c6 xdy ra phdn tng héa hoc giita chat bi
hap phu va chat hap phu. Trong x{t Iy nudc thdi, qué trinh hap phu thudng 1a sy k&t hgp
cla c4 hap phu vat 1y va hap phu héa hoc.

Kha ning hap phu ctia chit hip phu phu thudc vao:

- Dién tich bé mit chdt hip phu (m¥/g);

- Nong dd cta chat bi hdp phuy;

- Van toc tuong ddi gitta hai pha;

- Cd ch€ hinh thanh lién két: héa hoc hoic 1y hoc.

Céc tdc nhan hap phu c6 thé sit dung bao gom:

- Dt sét: 50-200 m*/g;

- Zeolites;

- Silica gel;

- Polymer gel (300 m?/ 2);

- Chitosan;

- Than hoat tinh (1000 — 1500 m%/g).

4.5.2 Hap Phu Biing Than Hoat Tinh

- Than hoat tinh thudng dung c6 hai loai:
+ Dang hat (Granular Activated Carbon — GAC);

+ Dang bot (Powdered Activated Carbon — PAC).

D6i véi than GAC thudng st dung qud trinh xit 1y lién tuc qua cdc thdp hip phu hoat trong

thi€t bi loc theo s6 d6 nhu trinh bay trong Hinh 4.5.1

Thép 1

Nudc trude x@& 1y

Thap hap
phu

Thép 2

Nudc sau x@ 1y

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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Hinh 4.5.1 H4p phu bing than GAC.

- Déi vé6i than PAC, chii yéu 4p dung phuong phdp xtt Iy dang mé nhu trinh bay trong Hinh
45.2. PAC

Hinh 4.5.2 H4p phu bing than PAC.

Than hoat tinh, sau mdt thdi gian si dung, c6 thé tdi sinh bing mot trong cdc phudng phip

sau:

- Tdi sinh than hoat tinh biing cdch gia nhiét d€n 800°C & 4p suat khi quyén. Lugng than bi
mat chi€m khodng 7 — 10% sau mdi Ian tai sinh.

- Tai sinh than hoat tinh biing phuong phdp héa hoc st dung héa chit (kiém hodc dung
moi), thudng thyc hién & nhiét do 100°C va pH cao. Sau khi téi sinh than thu dugc hdn hgp
gdom dung moi va chat ban, ding phuong phdp trich ly/chung chit d€ thu hoi dung mdi.
(Dung mdi + chat bin) = Chung chit & Dung mdi + Chat bin

}

bot
4.5.3 Puong Dzzing Nhiét Hap Phu (Adsorption Isotherms)
DPUGNG PANG NHIET LANGMUIR

Pudng ding nhiét Langmuir dudc xAy dung dua trén nhitng gi thiét sau:

+ Gid sit qud trinh hap phu mot 16p, 16p bi hap phu c6 bé day Ia bé day ctia mdt phan ti;

+ TAt ci cdc mit clia chat hdp phu c6 4i luc nhu nhau d6i v6i phan tir chat bi hdp phu. Do dé,
st ¢6 mit clia phan tif chit bi hAp phu & mot phia ctia chat hip phu sé khong dnh hudng dén
su hap phu & vi tri k& can.

+ Phuong trinh dudng ding nhiét Lanmuir c6 dang

TS: Nguyén Trung Viét 411
TS: Tran Thi My Diéu
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X ab.c 1 1 1

X
m 1+ac A] b abc

Trong d6:
- X : lugng chat bi hap phu (mg);
-m : khdi lugng chit hap phu (mg);
-c : nong d6 chit bi hadp phu con lai trong dung dich sau khi qud

trinh hap phu xdy ra hoan toan (mg/L);

-avab : hiing s0.

PUONG PANG NHIET FREUNDLICH
DPudng ding nhiét Freundlich dudc xay dung dwa trén nhitng gi thiét sau:
+ Gid st qu4 trinh hap phu da 16p.

+ Phuong trinh dudng déng nhiét

X K.C% & log(ij =logK +llogC
m n

m
Trong d6:
- X : lugng chat bi hap phu (mg);
-m : khdi lugng chit hap phu (mg);
-C : ndng do chat bi hap phu con lai trong dung dich sau khi qud trinh hap phu
xay ra hoan toan (mg/L);
-Kvan : hiing s0.

4.5.4 Ung Dung Ctia Qua Trinh Hap Phu

- Téch cdc chat hitu co nhu phenol, alkylbenzen-sulphonic acid, thudc nhuém, cdc hgp chat
thom ti nudc thai bang than hoat tinh;

- C6 thé dung than hoat tinh khit thiiy ngan (Logsdon et al., 1976);

- C6 thé dung dé tich cic loai thudc nhudm khé phan hidy (Eberle et al., 1976)

- Xt 1y cdc chat hoat tinh bé mit, cdc hdp chat gdy mui, thudc trir sdu, diét cd va kim loai
nang;

- Ung dung con han ché do chi phi cao.

4.6 QUA TRINH TRAO POI ION

TS: Nguyén Trung Viét 412
TS: Tran Thi My Diéu
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4.6.1 Giéi Thi¢u Chung

Trao ddi ion ciing dugc xem 13 mot dang qud trinh hap thu. Trong dé, céc ion cla dung dich
thay thé& nhitng ion clia chat trao d6i khong hoa tan (mang trao ddi ion). Chat trao d6i ion dung
trong cong nghiép hau hét 12 nhitng hgp chat cao phan tif khong tan, dudc goi 1a nhua trao doi
ion. Mang polyme chtta nhitng nhém cé kha ning két hop véi cdc ion duong (chit trao d6i
cation) hoic k&t hdp vdi cdc ion Am (chAt trao ddi anion).

Nhirng loai nhya trao ddi ion sau day dugc phan biét theo hiing s§ phan ly:

- Nhua trao ddi cation axit manh, vi du ¢6 chita nhém SO;H;

- Nhuya trao ddi cation axit y&u, vi du c6 chita nhém COOH,;

- Nhua trao d6i cation da chiic v6i cd nhitng nhém anion y&u va manh;
- Nhua trao d8i anion bazd manh véi nhém R3N*;

- Nhua trao d6i anio bazo yéu, véi nhém R-NHY,.

Nhitng chit trao ddi ion c6 thé 1a nhua tdng hop hoic nhitng vat liéu ty nhién. Vat lidu trao
ddi ion tu nhién 12 nhitng khodng c6 trong dit sét nhu sillite, montmorillonite va vermiculite,
va zeolite giong nhu clinoptilolite. C4c cht hitu cd vi du nhu than bun ciing ¢6 kha ning trao
ddi ion.

Nhya dong trung hdp styrene-divinyl-benzene hoidc nhya phenol-formaldehyde 1a nhya trao
ddi ion téng hgp. SO lugng nhyta trao d6i ion trén thi trudng khong thé ké hét duge.

4.6.2 Co Ché Qud Trinh Trao Déi Ion: H¢ S6 Lua Chon & H¢ S6'Phdn Tdch

Céc phdn ng trao ddi ion tudn theo quy luit cin bing ty ludng vi tong dién tich dudng va
dién tich Am ludn ludn biing khong. Py la yéu cau trung hoa dién tich. Vi du 1000 ion Na*
trén bé mit hat nhya dudce trao ddi véi 1000 ion NH,* hodc 500 ion Ca**. Phan tng trao d6i
ion c6 thé bi€u dién bsi phuong trinh phin ng va cin bing héa hoc (4.6.1), vi du nhu sau:

2 Na-R+Ca’* < CaR, +2 Na*
(- R = Nhuya)

Phuong trinh cAn bang héa hoc 1a:
Ca’"[Na T

L SR
[Ca*][Na]

Hoic duéi dang tong quat:

[B"TA
o —— (4.6.2)
[B" (AT
TS: Nguyén Trung Viét 413
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Trong dé:

[A*] =hoat do cia ion A** ¢6 trong nhua;
[A™] =hoat do ctia ion A*" ¢6 trong dung dich;
[B**] = hoat do ciia ion B** ¢6 trong nhua;
[B**] = hoat do ciia ion B** ¢6 trong dung dich.

Néu thay gi4 tri nong do biing hoat do phuong trinh (4.6.2) tr§ thanh:
(B™)'(A""

K’B/A = (4.6.3)
(B (AT

Kg/a 12 hé s6 Iya chon

Céc gid tri nong d6 trong phuong trinh (4.6.3) dugc biéu dién bing don vi mol/kg (kg nhya
kho va kg dung dich). Mic di hé s6 lua chon 1a chi mot hiing s6 trong mot khodng gi6i han
nong do, hiing s& nay van thudng dugc st dung. Hing s6 cin bing thuc K’p/a khong thé tinh

todn dugc vi khong thé xadc dinh hoat d6 clia c4c ion trong nhua.

Dé tinh todn sy phin bd ion trong dung dich va trong nhua trao d6i, c6 thé sit dung phuong
trinh trung hoa dién ti:

- Trong dung dich  :a (A*) +b (B™) =C,
- Trong nhua trao ddi : a (A*") + b (B™) = Qo

Trong d6, Cy (= tdng lugng ion dudng c6 trong dung dich) va Qq (dung lugng trao ddi ion téng
cong cla hat nhya) dugc biéu dién dudi dang duong lugng/kg.

Theo cin bing khéi lugng:
[X-(KM) + (Aa+)]tru6c phan ing = [X-(KH) + (Aa+)]sau phan ting
Trong d6, x 12 s& kg nhya trén kg dung dich.

Mot thong s6 khic thudng duge sit dung trong 1y thuyét trao d6i ion 12 hé s6 phan tich a.

B J A% (4.6.4)
a= b+ Y A a+
B \A

Hé s& phan tdch khong c6 s6 mil ndng dd nhu hé s6 lya chon. Ddi véi nhitng ion c6 cling dién
tich, hé s lua chon va hé s phan tich sé bing nhau.

TS: Nguyén Trung Viét 4-14
TS: Tran Thi My Diéu

© Copyright 2006 gree-vn.com, All rights reserved. Xin ghi ré nguén khi ban phét hanh lai théng tin tir trang nay.



77 = — . . . Tel: (08)5150181
——— 57 = CONG Ty MOI TRUONG GREE Fax: (08)8114594
P TAM NHIN XANH

www.gree-vn.com

I ——
GREEN EYE ENVIRONMENT

4.6.3 Pong Hoc Qud Trinh Trao Poi Ion

Trong qué trinh trao ddi ion x4y ra su trao ddi ion & bé mit nhua trao ddi. Qud trinh trao ddi
ion tudn theo dinh luat cAn bing ty lugng: mdi ion rdi bé mit phai dudc thay th& bdi mot ion
khdc. Lugng ion chuyén dén bé mit va tidch khdi bé mit phdi bing nhau. Gin bé mit nhya
trao ddi, su van chuyén x3y ra thong qua qud trinh khué&ch tdn. Qu4 trinh khuéch tdn nay chiu
4nh hudng bdi tuong tdc tinh dién gifta cdc ion chuyén dong va nhitng ion trdi ddu véi chiing.
Quad trinh trao d6i tai bé mit thudng x3y ra rat nhanh va khong han ché van toc clia qué trinh
trao ddi. C4c budc xac dinh van toc trao d6i bao gom:

1. Sy chuyén dong cla cdc ion tir khdi chit 16ng dén cdc hat trao ddi, phu thudc vio bé day
cta 16p phim bao quanh hat. Mdc d6 xdo tron cang cao, 16p phim 1dng cang méng va do dé
qu4 trinh chuyén van qua 16p phim cang nhanh.

2. Qu4 trinh khuyé&ch tdn ion trong hat. o) dé, su chuyén dong tly thudc vao kich thudc hat va
dudng kinh 16 trong.

4.6.4 Dung Luong Trao Déi Clia Vat Liéu Trao Déi Ion

Dung lugng trao d6i dugc xdc dinh dua trén s6 lugng nhém hoat dong trén mot don vi khdi
lugng nhya trao ddi ion. Dung lugng trao ddi nay phu thudc vao dic tinh clia nhitng nhém hoat
dong. P6i véi nhua trao di ion axit yéu va bazo yé&u, dung lugng trao ddi sé phu thudc nhicu
vao sy thay d6i pH ctia dung dich. Do d6, khi xdc dinh dung lugng trao d6i ion, khdng chi tinh
dén dung lugng trao ddi tong cong ma con phdi tinh cd dung lugng trao ddi hitu ich. P6 1a mot
phan dung lugng trao ddi tdng cdng dudc st dung dudi nhitng diéu kién thi nghiém hoic 4p
dung thyc t&€ khdc nhau.

Dung lugng trao d6i tdng cong c6 thé dudc xdc dinh trong phong thi nghiém bing phuong
phdp chuin dd vdi axit (d6i véi nhua trao d6i anion & dang OH") hoic v6i bazo (ddi v6i nhya
trao ddi cation & dang H"). Dung lugng trao ddi trao ddi cling dudc ddnh gid bing cich xic
dinh dudng cong ngudng hap thu trong thi nghiém ngadm chiét (Hinh 4.6.1).

10-Nhua caition cao phan /
w Nhua acid
>/ < | manh

IS Nhura acid |

//
§ AT
A

0 5 10
meq NaOH/g nhua

pH cia dung dich

Hinh 4.6.1 Pudng chuin d6 cia cdc nhua trao ddi ion khdc nhau & dang H”.

TS: Nguyén Trung Viét 415
TS: Tran Thi My Diéu

© Copyright 2006 gree-vn.com, All rights reserved. Xin ghi ré nguén khi ban phét hanh lai théng tin tir trang nay.



E/d" e CONG TY MOI TRUSNG Tel: (08)5150181
=) o LI XA GREE Fax: (08)8114594
e T — www.gree-vn.com

GREEN EYE ENVIRONMENT

Bang 4.6.1 Dung lugng trao ddi clia mot sd loai nhya trao d6i ion

Nhua trao ddi ion meq/g nhya kho meq/ml thé tich 16p nhua
Nhua acid manh 2,0-5,0 0,6 -2,5
Nhua acid yéu 2,5-10,0 1,0-4,0
Nhua bazo manh 3,0-5,0 0,7-1,6
Nhua bazo yéu 5,0-38,0 2,0-2,5

4.6.5 Ung Dung Ciia Qud Trinh Trao Péi Ion
Lam mém nuéc

Ung dung quan trong cia qud trinh trao ddi ion 12 1am mém nudc, trong d6, cdc ion Ca”* va
Mg** dugc tach khéi nudc va thay thé vi tri Na* trong hat nhya. D6 v6i qud trinh 1am mém
nudc, thi€t bi trao ddi ion axit manh véi Na* dugc sit dung.

Quad trinh ti sinh ¢ thé dugc thyc hién bing dung dich NaCl 2 M. Cot trao d6i ion axit y&u
c6 tinh lwa chon cao ddi véi ion Ca nhung chiing duy tri tinh lya chon cao & nong do NaCl cao.
Nhya trao ddi ion nay dudc tdi sinh biing axit va sau dé bing bazd, vi vy dudc goi 1a qud
trinh tdi sinh hai giai doan.

Trong thuc t€&, chit trao ddi ion axit yéu hau nhu khong dugc st dung dé 1am mém nudc. N&u
chat trao d6i ion & dang Na* dudc ding, dd kiem HCO 3 khong duge xi 1y. N&u phai xit 1y do
kiém, chit trao ddi ion & dang H* dudc sit dung va sau d6 nudc duge trung hoa.

Khit khodng

Trong qué trinh khit khodng, tit cd cdc ion duong va ion Am déu bi khit khdi nude. Nudc di
chuyén qua hé thong hai giai doan gom bo trao d6i cation axit manh & dang H* ndi ti€p vdi bd
trao ddi anion bazo manh & dang OH" .

Khit /lam dam ddc kim loai ndng

Chat trao ddi cation axit y&u c6 thé c6 tinh lua chon cao ddi véi qud trinh tich kim loai ning
nhu Cu, Zn, Hg, Cd khéi cdc dung dich lodng c6 chita Ca, Mg va Na. Vi thong thudng tinh lua
chon theo H" khong cao lim, pH clia dung dich phdi 16n hon 5.

So véi cdc phdn ting két tia (khit kim loai ning dudi dang mudi khong hoa tan), ndong do chat
can xtf ly trong nu6c sau khi qua cot trao d6i s& thap hon vi viéc tach hoan toan cdc chat két
tia khéi dung dich khong phéi ludn luon thuc hién duge. Sau khi tdi sinh bang axit, kim loai
ton tai trong dung dich dim dic va c6 thé dudc tiép tuc xt 1y dé tdi sit dung.

TS: Nguyén Trung Viét 416
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Khit ammonium (NH4")
Quad trinh trao d6i ion c6 thé dudc dung dé co dic NH," ¢6 trong nudc thdi. Trong trudng hop
ndy, phdi st dung chat trao ddi c6 tinh lya chon NH," cao ching han nhu clinoptilolite. Sau
khi tdi sinh, dung dich ddm dic c6 thé dugc ché& bié€n thanh phan.

’, N o A
4.7 QUA TRINH THAM THAU
4.7.1 Hién Tugng Tham Thau
Trong mot hé kin chita mot mang bdn thAim ngin cdch hai ving khdc nhau, mdi ving déu
chita cing dung moi va chat tan vdi nong do khdc nhau. Mang ban thim c6 dic tinh chi cho
dung moi thim qua va ngin khong cho chat tan di qua mang. Sau mot thdi gian nhat dinh, do
cao clia chat 16ng bén ngin c6 ndng do chit hoa tan cao hon ting 1én va bén ngin kia gidm di.
Chdt 16ng dvoc van chuyén tix noi cé nong dé chdt hoa tan thdp dén noi cé ndng dé chdt hoa
tan cao hon dé can bing nong do ciia hé. Hién tugng nay dugc goi 13 thdm thdu. Hién tuong
ndy ngudc vdi qua trinh khuéch tdn phan tf (1a sy san biing ndng d6 chat tan tir ving c6 nong

dd cao dén vang c6 nong do thap).

Né&u goi ngiin c6 ndong dd chat hda tan cao 12 1 va ngin c¢6 ndng d chat hoa tan thap 1a 2, hda
thé& clia dung moi trong hai ngin tdch biét bdi mang ban thim sé& dudc biéu dién nhu sau:

W = M]O + RT 11’131 + Vp1
H2 = Mzo + RT 1naz + Vp2

Trong d6 a; va a, 1a hoat d6 cia dung mdi. Do a, > a; nén p, > py. Su chénh 1éch héa thé s&
din dén dong chdy clia dung mdi tit pha lodng tdi pha dic. Tai thé cAn bing p; = oy, ta cé:

ulo +RTIna; + V.p; = uzo + RT Ina, + V.p; hay

RT.(Ina; — Ina;) = V.(p1 — p2)

RT.(Ina;— Ina;) = V.An

Pai lugng An dugc goi 1a 4p sudt thim thau.

4.7.2 K§ Thuat ThAm Thau Ngugc

Nhu da trinh bay trén, khi hai dung dich ¢6 ndong dd chat hoa tan khdc nhau bi ngiin bdi mot

mang b4n thAm thi ndng dd chat tan clia dung dich dic s& dugc pha lodng bdi dung moi van
chuyén qua mang tir phia dung dich lodng. Qua4 trinh chi dirng lai khi ndng dd hai pha bing

TS: Nguyén Trung Viét 417
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nhau. Hién tugng thim thau ndy x4y ra ty dong theo chiéu thuan. Néu dp dit mot d4p suat phia
dung dich dic thi qud trinh van chuyén dung moi sé& bi kim ham lai, ting dan 4p suit d6 cho
tdi khi bing 4p sudt thAm thau, qud trinh van chuyén dung moi s& dirng lai. Ti€p tuc ting 4p
sudt s& din dén hién tuong van chuyén dung mdi tir phia dung dich dic sang phia dung dich
lodng, ngugc chiéu véi huéng 4p suat thim thau. Hién tugng ndy dudc goi 12 hién tugng thim
thau ngudc va 4p sudt giy ra hién tugng thim thau ngudc dudc goi 12 dp suat dong luc. DE
hién tugng thim thiau ngugc xay ra, 4p sudt dong luc phai 16n hon 4p sudt thim thiu, téc do
van chuyén dung mdi qua mang ty 1& thuin véi 4p suat dong luc.

Trong k¥ thuit loc nuSc ngot tir nudc 16 hay nudc min, 4p sudt thAim thau clia dung dich ty 1&
v6i ndng d6 mudi NaCl véi gid tri ting tuong dng khodng 0,691.107 at khi ting 1 mg/L. K§
thuat thAm thau ngugc con cho phép loai béd cdc chat hitu c¢d tan nhu cdc acid hitu co, chit bdo
vé thuc vat, ngoai ra ciing c6 thé dp dung trong qud trinh 1am mém nudc.

Vit liéu ché& tao mang thim thiu ngudc cé thé 1a cellulose acetate, cellulose triacetate,
polyamide, polyetheramide, polyetherurea. Mang cellulose acetate c6 ham lugng acetate
cang cao thi kh3 ning giit mudi cang t6t, nhung khan ning thAm nudc kém.

4.8 QUA TRINH TRICH LY
4.8.1 Qua Trinh Trich Ly Chat Léng

Trich ly chat 1éng 1a qud trinh tdch chit hoa tan trong chit 16ng bing mot chat 16ng khic
(dung mdi) khong hoa tan. Sau qué trinh trich ly, hdn hop thu duge sé dudc dem chung cat dé
thu hoi dung moi va st dung lai.

Qui trinh trich ly chat 18ng dudc ti€n hanh qua hai giai doan nhu sau:

a) Giai doan dau 13 gia doan tron 14n, phan tan hai pha v6i nhau d€ tao su ti€p xiic pha tot
cho dung chat truyén tit hdn hop dau vao dung mdi. N&u thdi gian ti€p xic pha dd 16n thi
qué trinh truyén vat chat xdy ra cho dén khi dat cin bing giita hai pha;

b) Giai doan k& ti€p 1a giai doan tich pha, hai pha tich ra dé dang hay khong ty thudc vao
su sai biét khoi lugng riéng gifta hai pha. Mot pha 1a pha trich gdbm chii yéu dung moi va
dung chat. Pha con lai goi 1a pha rafinat gdbm chd yé&u cdc phian con lai cia hdn hgp ban
dau. Thudng thi ciu tf trong hdn hgp va dung mdi déu it nhiéu c6 tan 1in vao nhau vi thé
trong hai pha déu c6 sy hién dién ctia ca ba ciu ti.

4.8.2 Trich Chat Rin

Trich ly chat rin 1a qud trinh hoa tan chon Iya mdt hay nhiéu cau ti trong chit rin bing cdch
cho chat rin ti€p xic véi dung modi 16ng.

TS: Nguyén Trung Viét 418
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Qua trinh trich ly chat rdn phu thudc vao ciu tao bé mit va kich thudc clia chit rin. Nhiét do
trich ly cang cao cang t6t vi nhiét do cao lam ting d6 hoa tan ctia dung chat vao dung mdi,
lam gidm do nhét va do d6 lam ting hé s6 khuéch tdn va ting tdc do qua trinh trich ly. Tuy
nhién, v6i sdn pham tu nhién, nhiét do trich ly qud cao c6 thé 1am ting do hoa tan clia cic
chat khong mong mudén vao dung dich.

Qud trinh trich ly chat rin c6 thé thyc hién gidn doan, bdn lién tuc hoidc lién tuc. C6 hai
phuong phdp dé tao su ti€p xtic pha 13 phun tusi chat 1dng qua 16p vat liéu rin hoic nhing
chat rin chim hoan toan trong chat 16ng. Viéc lwa chon thiét bi d€ s dung trong mdi trudng
hop tly thudc phan 16n vao trang thdi vat 1y cia chat rin va dung chat trong chit rin.

Bai tap 3

K&t qué thi nghiém keo tu tao bong dugc biéu dién trén do thi dudi day. Dya trén d6 thi nay
hay gidi thich y nghia sy bién thién dd duc clia nuSc sau khi xit 1y theo ham lugng tic nhan

keo tu.

111

Do duc nudc sau x 1y
—

II

o o1 02 03 04 05 06 0,7 08

Nong do Fe(I1I), mol/L
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