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CHUONG 2. TINH TOAN THIET KE CAC CONG TRINH XU LY NUGC THAI

(TT)
3. PHUGNG PHAP XU LY HOA LY
3.1 KEO TU - TAO BONG
3.1.1C0 SO

Kich thuéc hat (mm) Loai hat Thai gian ling (1 m)

10 Séi 1s
1,0 Cat 10s
0,1 Cat min 2 phat
0,01 Sét 2h
0,001 Vi khuin 8 ngay
0,0001 Hat keo 2 ndm
0,00001 Hat keo 20 nim

& Keo ty tao bong
@ Ting kha ning tdch loai cdc chit rin 10 ling va BOD;
@ Ung dung XL mot s6 loai nuée thai cong nghiép.

3.1.2 Khudy Tron
& Thiét bi khuay tron can:

= Tao su xdo tron déu;
»= Phan tdn nhanh héa chit trong bé.

& Cic dang thiét bi tron

d Dang tinh
@ Khong c6 phan di dong - d& van hanh va bio dudng
@ Mang chin/vich ngin dit trong bé ¥ thay ddi huéng dong chay, giy xdo tron d?
trong bé.

TS: Nguyén Trung Viét 2-42
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Nudc thai

Cita trin Viéch ngin

A=

—)
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] |
| Nudc thai -
Chat keo tu

KHUAY BANG VACH NGAN
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& Khuay biing khi nén

@ Khi nén dudc théi tir bd khéch tan nhing chim
@ Gay su xdo tron d” trong bé.

& Khudy co hoc
@ Dung canh khudy nhu cdnh quat, chong chéng, turbine,...

< Thdi gian tiép xtc tr 30 — 60 gidy dén 2 phiit;
@ Ning lugng can thiét: G = 100 dén 1000 s~

C, x A><p><v3
2

P=

& Ning lugng cin thiét dé chuyén dong c4nh khvay ~ { comment [1]:
& P :ning lugng, N/s;
@ A :dién tich cdnh khudy, m?;
@ p :khéi lugng riéng clia chit 1dng, kg/m’;
@ v :van toc cdnh khudy d6i vé6i chat 16ng, m/s;
& Cp: hé s& ma sit.

& Gradient van tdc sinh ra do dua ning lugng tir bén ngoai vao thé tich nuée V:

P

uxV

@ G : gradient van toc, s™';

< P : ning lugng cung cap (N/s)

@ n : Do nhét dong hoc clia nude (NS/m?)
@ V :Thé tich bé tao bong (m°)

& Thdi gian ciing 12 thong s6 quan trong = G.t

< t: thdi gian luu nudc;
« G.t=1x 10*-1x 10°.

& Van téc nudc vao bé = 0,6 m/s;
& Van toc nude qua cta thong = 1m/s.

TS: Nguyén Trung Viét 2-44
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G va HRT trong thiét bi keo tu- tao bong thudng ding XLNT

N Khodng gid tri
Qua trinh HRT G
Khuay trén (Keo tu)
Khudy tron nhanh thudng ding trong xi 1y nudc théi. 5-20s 250 - 1.500
Khudy tron nhanh trong qué trinh loc ti€p xdc. <1l-5s 1.500 — 7.500
Tao bong
Qud trinh tao bong thudng dung trong x@ 1y nude thai. 10 — 30 phiit 20 - 80
Tao bong trong qué trinh loc truc tiép. 2 — 10 phut 20 - 100
Tao bdng trong qud trinh loc ti€p xic. 2 — 5 phiit 30- 150
3.1.3 Tao Bong

@ Khudy tron bing vach ngin hoic bing cdnh khudy.
@ Ning lugng khudy tron G =20 — 50 5™,
@ Thoi gian khudy tir 30 — 60 phiit.

@ P siu cia bé tao bong c¢6 thé chon nhu dd siu bé ling.

3.1.4 Tapered Floculation

G (s

V& bong cdn
Tapperel Flocculation

V3 bong cdn

QO
O

O
O

t(s)

TS: Nguyén Trung Viét 2-45
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Qud trinh tao bong 1y tudng phai:

@ Tao bong nhanh ban dau vdi G tuong ddi cao;
@ Giam din G dé khong phd v& bong cin di hinh thanh.

3.1.5 Niing lugng khudy tron

¢ May Khuay Dang Chan Vit va Dang Turbine
(Propeller and Turbine Mixers)

4 Chdy Tang (Ng < 10) :P=k.u.n’.D’
¥ Chay R6i (Ng > 10.000) :P=k.p.n’.D’
= Nr  : S8 Reynolds;
= P : Ning lugng cin thi€t (W);
= k : Hing s0;
= p : Do nhét dong hoc (N.S/m?);
x= p : Khéi lugng riéng ctia cht 16ng (kg/m’);
= D : Pudng kinh cdnh khudy (m);
= n : Van tdc (vong/s).
S6 Reynold

N, = D’xnxp

u

= D : Pudng kinh canh khudy;

=1 : Van tdc (vong/s);

= p : Ty trong (kg/m’);

= : B§ nhét ddng hoc (NS/mz).

¢ M4ay Khuay Dang M4i Chéo (Paddle Mixer)

= Van t6c dinh clia cdnh khudy: 0,6 - 0,9 m/s;
= Van toc nay di dé xdo tron nhung khong 1am v3 bong cin.

_ CDxAxvai

P 2

Cp x Axvaz
2

P=F,xv, =

Tel: (08)5150181
Fax: (08)8114594
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= Fp: Luc cdn (N);

= Cp: Hé s8 Iuc cén clia cdnh khudy;

= A :Dién tich ctia canh khudy (m?);

= v, : Van toc tudng ddi cla cdnh khudy trong chat 16ng
(m/s), thudng bing 0,7 - 0,8 van toc dau cdnh;

= P :Ning lugng cin thiét (W).

¢ May Khuay Dang Tinh (Static Mixer)
P=7y.Q.h

= P : Ning lugng tiéu ton (kKW);

w v : Khéi lugng riéng ciia nude (kN/m?);

= Q: Luu lugng (m3/s);
= h :Té8n that 4p luc khi chat 16ng chuyén dong qua thi&t bi (m)

& M4y Khuay Biing Khi Nén (Pneumatic Mixing)

P= p(,ixV(,ixInE

a

= P : Ning lugng tiéu t6n (kW);

= pa: 4p sudt khi quyén;

= V,: thé tich khong khi & 4p suét khi quyén (m?/s);
= pe: Ap sudt khi tai diém xa (KN/m?).

Tel: (08)5150181
Fax: (08)8114594

www.gree-vn.com

Bang 3.1 Gi4 tri k
Cénh khudy Chdy tang Chay réi
Cénh chéan vit, 3 cdnh, budc ring vudng 41,0 0,32
Canh chan vit, 3 cdnh 43,5 1,00
Turbin, 6 cdnh phing 71,0 6,30
Turbin, 6 cdnh cong 70,0 4,80
Turbin quat, 6 canh 70,0 1,65
Turbin, 6 cinh dang mii tén 71,0 4,00
Mai chéo phflng, 6 canh 36,5 1,70
Shrouded Turbin, 2 cdnh cong 97,5 1,08
Shrouded Turbin véi phin c6 dinh 172,5 1,12

TS: Nguyén Trung Viét 2-47
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3.2 HAP PHU (ADSORPTION)
3.2.1 Hé thong thiét bi hap phu

C6 3 loai hé thong thiét bi hdp phu bao gom:
= Khuiy tron
@ Loc qua 16p chat hiap phu
@ Mot bac hay nhiéu bic
e Chat hap phu dudc cho vao bac 1: C4 N C;
e Tich chit hap phu bing thiét bi ling hay loc
e Nudc thai dudc chuyén ti€p sang bac thit 2
e Cho chét hdp phu méi vao: C; W C,
o Tiép tuc cdc qud trinh nhu vy cho dén bic cudi cling.

Lugng chit hap phu cho qu4 trinh hap phu 1 bac

m :V(Cd _Cc)
a

m: lugng chat hap phu tiéu tén

V: thé tich nuéc cin xtt 1y

Cg, C.: ndng dd dau va ndong do cudi cda chat bi hap phu trong nude thai
e a:hé sd hap phu

Nong do chat 6 nhi®m trong nuéc thai sau bac n

c. :(Lj c,
V +k.m
a

 ph b’k__t_—(:d_cC
e Lk:hésdphinbo: -

e a. gid tri hap phu riéng sau thdi gian t
e C,: ndng do can bing cla chat bi hdp phy

Lugng chat hap phu bi tiéu ton trén mdi bac

Vv
m, =
C
K |~e -1
Cn
TS: Nguyén Trung Viét 2-48
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So béc can thiét

i Cn
;e log(V +k.m)—logV

n=log Cq—

Nong do chat bi hip phu trong nuéc thii sau bac n

GE

Liéu lugng chap hap phu dua vao bic cudi cliing

am™ - Bm-y=0

Trong do6:
O
o=|—
Vv
kC,
ﬂ_vcn
— Cd
’7C 1

Sobacn=K-1

Iog{C0| (kvm —1) + Cn} —logC,

log(m—-V)k

K =

Téc d6 loc phu thudce vao ndng do chit hoa tan, ~ 2 — 6 m*/m*h
Chat hap phu dang hat c6 kich thuéc 1.5 — 5 mm

TS: Nguyén Trung Viét
TS: Tran Thi My Diéu
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3.2.2 Tii sinh chat hap phu

C6 4 phuong phdp tdi sinh chat hap phu
e Giai hap phu biing hoi nuc bio hoa, hoi qud nhiét, khi tro.
e Trichly
e Tii sinh biing nhiét, 700 — 800°C trong diéu kién khong c6 Oxi
e Phuong phdp sinh hoc d6i vdi chat bi hap phu c6 thé bi oxy hod sinh hod

Ce=95% C

Gidi han nong d6 cuc dai cho phép
cta NT sau x@ 1y

Thé tich nu6c thdi da xi 1y

TS: Nguyén Trung Viét 2-50
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Phuong trinh dudng ding nhiét langmuir

X a.b.c X ab.c
M 1+ac M 1+ac
= X : khéi lugng chat bi hdp phu (mg);
= m : khéi lugng chat hap phu (mg);
=oC : khéi lugng chat bi hdp phu con lai trong dung dich

& trang thdi cin bing (mg/L);
= a &b : hing s6.

T
bo doc = 1/ab
1/b
1/c

Phuong trinh dudng ding freundlich

X _ I _ X 1
- = K.C" =]og FrogK+ TIUQC

= K & n: hiing s8.

ViDu

TS: Nguyén Trung Viét 2-51
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K&t qué thi nghiém hap phu tir mo6 hinh dang mé dugc trinh bay trong Bing VDI1. Hiy vé dudng
ding nhiét Freundlich va xdc dinh cdc hiing s n, K, A. Biét thé tich dung dich thi nghiém trong

mdi beaker 12 500 mL va ndng dd chat bi hap phu ban dau 13 100 mg/L.

Bang VD1 K&t qua thi nghiém

Beaker Khéi lugng carbon (mg) No6ng d COD ctia NT sau khi hap phu (mg/L)
01 965 3.5
02 740 52
03 548 8.0
04 398 12.0
05 265 20.5
06 168 33.0
07 0 100.0

& Ap dung phuong phép binh phuong cyc tiéu

nY.xy - 2x2y
nY x> — (Xx)*

) _ZXZZy =YX XXy
DX’ — XYx)*

3.2 CONG NGHE THAM THAU NGUGC

3.2.1 Hién Tugng Thaim Thau

Trong mot hé kin chita mot mang ban thAm ngin cdch hai ving khic nhau, mdi viing déu chita
ciing dung mdi va chit tan v6i nong dd khac nhau. Mang ban thim cé dic tinh chi cho dung mdi
thAm qua va ngin khong cho chit tan di qua mang. Sau mdt thdi gian nhit dinh, d6 cao cia chat
186ng bén ngin c6 ndng do chat hoa tan cao hon ting 1&n va bén ngin kia gidm di. Chdt I6ng dugc
van chuyén tix noi c¢é ndng do chdt hoa tan thdp dén noi cé ndng do chdt hoa tan cao hon dé can
bdng ndng do ciia he. Hién tudng nay dugc goi 13 thdm thau. Hién tudng nay ngudc véi qué trinh
khuéch tin phan t& (14 sy san bing ndng do chit tan tir ving c¢6 nong dd cao dé€n viing cé ndng
d6 thp).

Néu goi ngin c¢6 ndng dd chat hoa tan cao 12 1 va ngin c6 nong d6 chit hoa tan thip 1a 2, héa
thé ctia dung mdi trong hai ngin tdch biét bdi mang ban thim s& dugc biéu dién nhu sau:

W = plo + RT Ina; + V.p;

M2 = pzo + RT Ina; + V.p»

TS: Nguyén Trung Viét 2-52
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Trong d6 a; va a, 1a hoat d6 cia dung moi. Do a; > a; nén p, > py. Su chénh 1€ch héa th& s& din
dén dong chay clia dung moi tir pha lodng tdi pha dic. Tai th€ cin bing py = o, ta c6:

ulo +RTIna; + V.p, = uzo + RT Ina; + V.p; hay
RT.(Ina;— Ina;) = V.(p1 — p2)
RT.(Inay— Ina;) = V.An

Pai lugng A dudc goi 12 dp sudt thAim thau.
3.2.2 K§ Thuat Th&m Thau Ngugc

Nhu di trinh bay trén, khi hai dung dich c6 nong dd chit hoa tan khdc nhau bi ngin bdi mot
mang ban thim thi nong dd chit tan clia dung dich dic sé dugc pha lodng bsi dung moi van
chuyén qua mang tit phia dung dich lodng. Qua trinh chi dirng lai khi ndng d6 hai pha béing nhau.
Hién tugng thim thau nay x4y ra tu dong theo chiéu thuan. N&u 4p dit mot 4p sudt phia dung
dich dic thi qua trinh van chuyén dung mdi s& bi kim hdm lai, ting dan 4p suit d6 cho t6i khi
biing 4p sudt thim thiu, qud trinh vin chuyén dung moi s& dirng lai. Ti€p tuc ting dp suat s& din
dén hién tugng van chuyén dung moi tir phia dung dich dic sang phia dung dich lodng, ngugc
chiéu v6i hudng 4p suit thim thiu. Hién tuong nay dugc goi 12 hién tugng thim thiu ngugc va
4p sudt gy ra hién tugng thim thiu ngudc dugc goi 1a 4p suit dong luc. P& hién tugng thim
thau ngugce x3y ra, 4p sudt dong luc phai 16n hon 4p suit thAim thiu, téc dd van chuyén dung méi
qua mang ty 1& thuin véi 4p suat dong luc.

Trong k¥ thuat loc nudc ngot tir nudc 1¢ hay nudc min, d4p sudt thim thau cda dung dich ty 1& véi
ndong d6 mudi NaCl véi gid tri ting twong Gng khodng 0,691.107 at khi ting 1 mg/L. Ky thuat
thdm thau ngudc con cho phép loai bd cic chat hitu co tan nhu cdc acid hitu co, chat bdo vé thuc
vAt, ngodi ra ciing c6 thé 4p dung trong qud trinh 1am mém nuéc.

Vit liéu ch€ tao mang thim thdu ngudc c6 thé 13 cellulose acetate, cellulose triacetate,
polyamide, polyetheramide, polyetherurea. Mang cellulose acetate c6 ham Iugng acetate cang
cao thi kha ning gilf mudi cang tdt, nhung kha ning thim nuéc kém.

TS: Nguyén Trung Viét 2-53
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3.3 TRAO POI ION

3.3.1 NGUYEN LY TRAO POI ION

+
H
H+
+
H
+
o 0
+
H
H+
+
H
Ldép hdp phu (I6p ¢d dinh):2 16p
- 16p ion bén trong; L6p khuéch tén (16p c thé chuyén dong)
- 16p tréi ddu.
& Khi chat trao ddi ion giip chit dién gidi
@ Téc dung trao ddi;
& Tac dung nén ép:
* Nong do mudi trong d* A = 16p khuéch tin bi nén ép
& jon ngugc dau 16p khuéch tan thanh cla 16p hap phu
& pham vi hoat dong clia 16p khuéch tén tr§ nén nhd.
3.3.2 TINH NANG CHA’T TRAO 961 ION
¢ TINH NANG VAT LY
& Mau sic: hdi thim;
& Hinh thdi : vién tron;
& Cd hat :20 - 40 mesh
® Hat 16n = tdc d6 trao d6i cham;
® Hat nhé = t6n that 4p luc 16n;
® Hat khong déu = bit tic khe, trd lyc ting, trdi hat nhd khi rita.
TS: Nguyén Trung Viét 2-54
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& Ty trong
Khéi lugng kho thuc
Thé tich thuc cia hat nhua

Ty trong kho that =

Khéi lugng nhira 4m

Ty trong 4m that = . . .
y trong ’ Thé tich cua hat nhya am

(1,04 - 1,3 g/ml)

Khéi lugng nhya 4m

Ty trong dm bicu ki€n = Tpgch ddng cda nhya 4m

(0,60 — 0,85 g/ml)
< Do nd
© Do lién két cang nhd =+ do nd cang 16n;

© Chat trao d6i cang d& dién ly > dod nd cang 16n;
© Dung lugng trao ddi cang 16n =+ @6 nd cang 16n;

=1,6 g/ml

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

© Nong d@6 chat dién gidi cang 16n = 4p suit thaim thiu A > 16p dién tich kép bi co lai >

do né N.

© Do hydrat clia ion c6 kha niing trao ddi cang 16n »bdn kinh hydrat 16n > d6 nd cang 16n:

& Cation acid manh: H* > Na* > NH," > K" > Ag"*
& Anion bazd manh: OH > HCO;™ ~ SO >CI

© R-Na = R-H - thé tich ting 5%

® Qt trao d6i va hoin nguyén > nd, ngét > va hat.

& Tinh chiu mii mon: ddm bdo tén thit < 3 — 7%/nim.
& Tinh hoa tan.
& Tinh chiu nhiét:

& Cationit: chiu dugc nhiét do > 100°C.

& Anionit kiém manh: ~ 60°C.

& Anionit kiem yé&u: ~ 80°C.

<@ Tinh din dién

& Kho: khong dan dién.
& Am: din dién tot.

TS: Nguyén Trung Viét
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¥ TINH NANG HOA HQC
& Tinh thuin nghich.
< Tinh acid, bazd.

@ Tinh trung hda, thily phin
RSO;H + NaOH = RSOs;Na + H,O
RCOONa + H,0 = RCOOH + NaOH

& Tinh lya chon:
# Pién tich ion cang 16n & cang dé bi trao ddi.
# S& thit tu nguyén t& 16n > ban kinh hydrat nhé » dé TP
# Tinh lya chon cida cationit:
Fe** > AI** > Ca® > Mg”* > K* ~ NH;" > Na* > Li*
(Thich hgp d/v d’ nuée ¢6 ham lugng mudi khong cao)
D? d4m dic > anh hudng ca ion:

* Cation acid manh R-SOj3’:

Fe’* > AP’ > Ca®* > Mg”* > K" ~ NH,* > Na" > H* > Li*
* Cation acid yéu R-COO'™:
H' > Fe™ > AP’ > Ca** > Mg?* > K" ~ NHy" > Na* > Li*
# Tinh lua chon ctia anionit:
OH > SO4* > NO5 > CI'> HCOy

@ Dung lugng trao ddi

<= Téng dung lugng trao déi.
<= Dung lugng trao ddi cin bing.
<= Dung lugng trao ddi 1am viéc.

333 NGUYEN LY TRAO POI THAP CO PINH
Nudc chita Ca®* trao d6i véi RNa

Lép mat hiéu luc — 16p 1am viéc - 16p CTD chua 1am viéce

TS: Nguyén Trung Viét 2-56
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