Bai giang Ky thuat xu Iy nuoc thai — Thac sy Lam Vinh Son

Chuwong 3: XU LY NUOC THAI BANG
PHUONG PHAP HOA LY

3.1. PHUONG PHAP KEO TU TAO BONG
3.1.1. Keo tu va cic hoa chit dung trong keo tu
Trong nudc ton tai nhiéu chit lo limg khac nhau. Céc chat nay c6 thé ding phuong phap xir Iy
khac nhau tuy vao kich thudc cua chung:
> d>10-4 mm : dung phuong phép lang loc.
> d<10-4 mm : phai két hop phwong phép co hoc cung phuong phap hod hoc. Tirc
1a cho vao céc chat tao kha ning dinh két kéo cac hat lo lung ling theo => goi la
phuong phép keo tu trong xir Iy nudc. Pé thuc hién qué trinh nay nguoi ta cho vao
nude cac chat phan tng thich hop : AI2(S04)3; FeSO4; hodc FeCl3.

v’ Phén nhom: cho vao nudc chung phan ly thanh Al”" —----=-mmmm-- > AI(OH);
AP"+3H,0 = Al(OH); +3H"
Do pH ctia nude anh hudng truc tiep dén qua trinh thuy phan:

» pH > 4.5 : khong xay ra qua trinh thuy phan.
> pH=5.5-7.5:dat tt nhat.
> pH > 7.5 : hiéu qua keo tu khong tt.
Nhiét d6 ctia nudc thich hop vao khoang 20-40°C, tét nhét 35-40°C.
Ngoai ra cac yéu t6 anh hudng khac nhu : thanh phan Ion, chat hitu co, liéu luong. ..
v' Phén sit : gdm sat (IT) va sat (I1):
a. Phén Fe (II) : khi cho phén sit (IT) vao nudc thi Fe(II) s& bi thuy phan thanh Fe(OH)s.
Fe*" + 2H,0 == Fe(OH), + 2H"
Trong nudc c6 O, tao thanh Fe(OH);
> pH thich hop 1a 8 — 9 => c6 két hop vdi voi thi keo tu tot hon.
» Phen FeSO4 k¥ thuat chtra 47-53% FeSO4.
b. Phen Fe (11l):
Fe’" + 3H,0 = Fe(OH); + 3H"
» Phan ung xay ra khi pH > 3.5
> Hinh thanh ling nhanh khi pH =5.5 - 6.5
c. So sanh phén sdt va phén nhom:

Do hoa tan Fe(OH); < AI(OH);

Ti trong Fe(OH); = 1.5 AI(OH);

Trong lugng d6i v6i Fe(OH); = 2.4; AI(OH); =3.6
Keo sét van lang khi nude c6 it huyén phu.

Luong phen FeCls dung = 1/3 —1/2 phén nhdm
Phén sit an mon dudng dng.

YVVYVYYY

Tuy nhién viéc ing dung cy thé phai xac dinh lidu luong va loai phén thich hop.
Maic du vay chung ta c6 thé x4c dinh theo tiéu chuan TCXD —33 —1985 nhu sau:
1) Xi ly nwée duc:

Ham lugng can (mg/1) Aly(SO4)3 khan (mg/l)
<100 25 =35
101 —200 3045
201 —400 40 —60
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401 -600 45-70
601 —800 55-80
801 -1000 60 -90
1001 —1400 65 105
1401 —1800 75 -115
1801 —2200 80125
2201 -2500 80-130

2) Xir ly nwéc mau:
Lugng phén nhom : P, = 4Im

+ M: d6 mau ciia nudc ngudn (Co —pt)

3) Xirly nudc vira dyc vira mau:
-Ta lay gia tri max { (1) va (2)}
-Néu ta dung phén sit thi 14y bang 1/3 —1/2 tng v6i nhom.
- Khi d6 kiém nudc thip => luong chat kiém hoa :
Py =ei(Pp/e; —K; +1)100/C ( mg/l)

Trong d6 :

0 Pk : ham luong chat kém hod (mg/l).
0 Pp: ham lugng phén can dung dé keo thy(mg/1).
0 el, e2: trong luong duong luong cua chat kém hoa va phén.
o] Kt d6 kiém nho nhat ctua nudc ngudn.
0 1:do kiém dy phong ciia nudc.
0 C: ty 1é chat kém hod nguyén chit(%).
Dai khi can phai dung céc tac nhan phu trg keo tu : goi la chat tro lcfng: axit silix, oliacrilamit,
(PPA); polialuminun clorua(PVC)...

3.1.2. Cic thiét bi va cong trinh ciia qua trinh keo
3.1.2.1.Cdc céng trinh chuén bi dung dich phén:(dinh lieu lugng phén): bao gom:
» Thung hoa tron, thung tiéu thy, thiét bi dinh liéu luong chat phan tmg.
> Céc cong trinh tron déu dung dich chat phan tng voéi nguon 6ng tron, bé tron.
> Céc cong trinh tao diéu kién cho phan tng tao bong ling xay ra hoan toan: ngan
phan tng bé phan tng.
Mot s6 so dd bd tri cac cong trinh chudn bi phén.

s Doi vdi cong trinh co cong suat xwr ly nho:

phén nudc nudc
Bom dinh lugng
bom vao bé hoa
A 4 y y tron
Thung hoa Thung tiéu
tron > thu —@—>
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r
.

% Doi véi cong trinh xiv Iy cé cong sudt lon:
nudc
pheén nuoc
A 4 .
v y Thung tiéu Thiét bi dinh
Thung hoa > thu lugng phén
tron l
Tuw chay
<> Déi véi cong trinh xik Iy nwéc cé cong sudt viva va lén.
Nudc
phén nudc Thuing tiéu thy
A 4
Pinh n
\ 4 A luon TII C éy
Thung hoa 0 e xudng
tron ~ tron
3.1.2.1.1. Bé hoa tron phén:

> nhiém vu léng can, hoa tan phén cuc.
» Nong d6 dung dich phen trong bé 1a 10-17%
» Dung khi nén hodc canh khuay hoa tan phén

1- Voi nutc
2- Ong gio
3- Phén

6- Gng xa

— (Cong suit : 16n hon 20.000 m’/ngd.

> Gach hoic bé tong cot thép.

> San do bang gd trén 6ng khong khi nén

4-Ghi do phén
5- Ong dan dung dich hoa chat
sang bé dinh Itgng

Bé pha phen suc béng khdng khi nén.
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Lop san cach: 0.5 —0.6mm
Ong khong khi nén chiu axit: dng nhya, thép an mon,...
Van toc dng: 10 —15m/s
Ap luc khong khi nén:8 —101/s.m2
Luu luong gi6 thdi vao bé
Qgis = 0.06 .W.F (m’/phiit)
= W: cuong dod suc khi(l/s.mz)
» F:dién tich bé mit bé (m?)
Thoi gian pha: 2 =3 gio, thoi gian lang 2 — 3 gio
Tuong day nghiéng 45-500.
Puong 6ng dan nude chon trong 1 gid phai diy bé.
Puong kinh 6ng x4 cin nhé hon 150mm.
Mit trong phi1 16p chéng axit.

—  Cong suit :5000 —20000 m’/ngay ==> trén bang may khudy.

ARIRANNIEEEERERNNNRRNNNNN
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Cau tao bé pha phén hat voi
canh khuay phang

Céu tao bé pha phén quat véi canh khudy phéang

\ 7

VY VvV

Vat liéu: gé, nhya hodc bé tong.

Canh khudy: kiéu phang c6 sd vong quay 1a 20-30vong/phut, sé canh khudy nho
nhat 14 2 canh.

Chiéu dai canh legn= (0.4 —0.45)Bb.

Dién tich ban: Sz = 0.1 —0.2 (m*/m’ dién tich bé).

—  Ddi voi cong suat nho ==> tron bang phuong phap thii cong.

>
>

Cong suat nho hon 500 m’/ngd: dung chum vai va khudy bang tay.
Dung tich bé hoa trdn:

n.P
o= 2P
10000 b, .y

v n: thoi gian giita hai 1an hoa tan phén.

Cong sudt (m3/ngd) n (h)
<1200 24
1200 —10000 12

10000 —50000 812

> 50000 6 -8
1000000 3
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» Py phén dy tinh cho vao nude (g/m3).
> by:nong do dung dich phen hoa tron(%).
» y :khoi lugng riéng bang 1 tan/m3

Dung khong khi nén hoac mély‘khuéy2 cuong do suc 3 =5 I/s.m’
bay c6 do nghiéng i = 0.005 vé phia ong xa.

3.1.2.1.2. Bé tiéu thu:
» Nhiém vu pha loang
> Nong do phén 4 —10%.
>
>
> Puong kinh 6ng x4 c¢6 d > 100 mm.
> Dung tich bé :

v bendng do dung dich phén trong thung hoa tron.
» S0 lugng cong trinh nén 16n hon hodc bang 2 .
3.1.2.2.Thiét bi dinh luong phén:

» Nhiém vu diéu chinh tu dong lugng phen can thiét dua vao nudc can xu ly.

> C6 thé phan loai:

— Theo chitc nang:

< Dinh liéu lugng khong doi: dung cong suat khong doi.

< Dinh liéu lugng theo su thay doi tinh chét nude xi 1y.
— Theo ché d6 chay ctia phén:

< Dinh liéu lugng ty chay.

< Dinh liéu lugng c6 ap: phén vao dng nudc b ap luc

> Céc loai thiét bi:

H=130-160 mm

YV VY

1837

\
_}ﬁ}_

T T T T T

Céu tao phao Khavanshi.
Bé dinh luong
Phao dinh lugng
Ong cao su
Voi dan dung dich
Ong dan dung dich vao bé dinh lugng
Ong thong hoi
Ong thu dung dich
Man chin c6 15 thu.

PRI R LD

Khi H khong doi, dudng kinh 16 mang khong d6i ==>luu luong khong doi
Cong suat : 47 408 1/h.

Ung dung cong suét nho.

DBuong kinh 16 mang
bang Pb (mm)

Luu lugng phén (I/h) phu thugc vao H(mm)

H=130mm | H=140 mm | H=150 mm | H=160mm
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4 47 49 50.5 52

5 73.5 76 79 81.5
6 105.5 109.5 113.5 117.5
7 144.0 149.5 154.5 159.5
8 188 195.5 202 208

3.1.2.3. Thiét bi pha ché véi:

YVVVYVY

Cong suat nho c6 luong voi 1on => dung voi sita.
Nong do voi tai bé pha voi nhd hon 5%.

Bé thudng cé dién tich du cho 30-45 ngay.

C6 thé xdy bang gach hoic bé tong cbt thép.

Theo co ché vin hanh:

% Theo mé: dua vao mot 1an, thing quay 30 —40 phut.

< Thung lién tuc : dua vao thudng xuyén taimot dau.

Trwong hop ding voéi siva: khudy tron khong ngimg dé voi khong ling.
Khudy bang thuy lwc: Tdc do voi < 5 mm/s, bé c6 day hinh chop, nghiéng 45°,
duong kinh 6ng x4 nho hon 100 mm.

Khudy bang mdy trén: n > 40 vong/phut.

Trén bang khi nén: 4

< Cuodng do tiéu chuan can lay 1a 8 —10 1/s.m2.

% Ap luc khi nén: 1 —5atm.

% Tbc d6 voi > 0.8 m/s.

< Bom phai dit dudi muc nudc, khong dit van 1 chiéu.

Dung tich bé:

B Q,.n.P,
10000 .b .y

v

X3

S

Qq : Iuu lugng tinh toan.

n: s6 lan gitra hai lan pha voi (6 —12 h)
P, : liéu lugng véi cho vao nude (mg/l).
by :ndng do voi sita(5%)

< y: khéi lugng riéng cua voi stra(1tdn/m3)

3

¢

K/
'0

*,

X3

%

3.1.2.3. Kho hod chit: ‘ ,
Céac yéu cau:phén, voi, clo can duogc du trir vao bao vé =» pha hoa chat.
Dién tich san pha:

O.PT.a

Fy = (mz)

10000 .P,.h.G,

< Q:cong xuat tram xir Iy (m3/ngd)

% P: lidu lugng hoa chét tinh toan.

% T: thoi gian giit hoa chét trong kho.

% o tan s tinh dén sy di lai trong kho: =1.3
% Go:khdi lugng riéng hoa chét:(1.1tdn/m3)
% Py d0 tinh khiét hoa chat.

% h: chiéu cao cho phép cuia 16p hoa chat:

v' Phén Al cuc: 2m

v" Vi cuc chua t6i: 1.5m
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v' FeSO4 trong bao gidy: 2m
v' Mubian: 2 -5m
3.1.3. Thiét bi hoa tron chét phan tGng
3.1.3.1. Phwong phap tron co hoc:
» Thoi gian tron: 30 — 60 giay.
> B&é tron hinh vudng:

H 2
B 1
3.1.3.2. Phwong phap tron thuy lyc:
» Dung cac loai vat can dé x4o tron.
> Thé hién ngay trén 6ng day ctia bom CL.
> Chiéu dai ng diy phai du tao ra 1 ton that ap lyc = 0.3 — 0.4 m.
> C6 cac loai bé tron.

3.1.3.2.1. Bé tron ding:

> Dung trong trudng hop c6 din voi sita dé kiém hoa nudc

> S t6i da cua bé tron < 15m2 4
Nguyén tic: nudc dua xi 1y tir dudi 1én (v = 1 — 1.5m/s) -> chuyén dong rdi lam cho nude x4o
tron cung hoa chat. Nudc dang lén v0i van toc vq = 25mmy/s.

Sau d6 theo mang -> cong trinh tiép theo (Vmang = 0.6m/s), thoi gian luu: 2 phut.

3.1.3.2.2. Bé trén c6 tim chiin khoan 16 o
» Lal mang c6 3 tam chdn thang dimg, khoan nhicu 16 ->dong chay xody.
» St cho cong suat vira va lon.

** Vlo = lm/s.

’:’ VCLIO] mang, 0 6 m/s

< Hang 16 trén cing phai ngép trong nuoc tir 0.1 - 0.15 m; d; = 20 — 100mm.
% Chiéu cao muc nudc ngin cudi cung = 0.2 — 0.5 m.

Ton that:

p thudc(dy/d).

Trong do: di: duong kinh 16
5: chiéu dai tdm chin
dy/d 1.0 1.5 2.0 3.0
u 0.75 0.71 0.65 0.62

3.1.3.2.3. Bé chira vach ngin c6 cira thu hep.
> Cong xuit nho.
> Vinang => 0.6m/s
» Ve = 1m/s (téc do qua cura hep).
> Ton that ap luc qua tdm chin h = 0.13m. Pinh ctra thu hep nam siu trong niroc 13 0.1 —
0.15m.
> Khoang cach hai vach ngan liy = 2 lan chiéu rong.

3.1.3.2.4. Bétron co khi , ,
» Dung nang lugng canh khuay -> dong chay roi.
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> Dang bé: hinh vudng hodc hinh tron co: i
» Toc do quay: 500 — 1500 v/phut. Canh thang: 50 — 500 v/ phut
2

qo_ 2

B 1

3.1.4. Bé phan ting tao bong két tiia

3.1.4.1. Bé phin irng xody

3.1.4.1.1. Bé phan ng xo4y hinh tru

Ong hinh try ddt ¢ tAm bé ling dimg( cong sudt < 3000m3/ngd).
Nude duge tron déu chét phan Gmg tir bé tron chuyén qua.
Nudc ra khéi miéng vE=2 -3 m/s.

Puong kinh voi phun: chon theo tbc do.

Khoang cach tir miéng phun dén thanh bé phan tmg 13 0.2Db.

D, - | 4.0,
60 .7 .H .n
Trong do:

% t: thoi gian luu, t =15 -20 phat
% H:2.6-5m
% n: sb bé phan tng.

> Tbn that ap lyc do v6i phun: h= 0.06 vf

YVVVYV

3.1.4.1.2. Bé phan g xo4y hinh pheu

Bé c¢6 dang nhu mot cai phiéu 16n, goc nghiéng gitra 2 thanh bé can 13y trong khoang
50° -70° tuy theo chiéu cao bé. Thoi gian lwu nude trong bé ngén tir 6 -10 phut (nude duc lay
gidi han dudi va nude mau iy gi6i han trén). Toe d6 nude vao bé & phia dudi 1y bang 0.7
+1.2 m/s. Tdc d6 nude di tai chd ra khoi bé ling 4 +5 mmys.

Bo phan dan nudc tir bé phan tng sang bé lang phai tinh dén toc d6 nudc chay trong
mang, trong 6ng va qua 16 khong duoc 16n hon 0.1 m/s d6i voi nudc duc va 0.05 m/s ddi véi
nudc mau dé dam bao bong can dugce hinh thanh va khong bi pha v&. Khoang cach dan nuéc
sang bé ling cang ngan cang tot.

Trong qua trinh nuéc dang 1én, do tiét dién dong chay tang dan, nén toc do nudc s&
giam dan. Toc d6 nude phan bd khong déu trén tiét dién ngang, toc do nudce cang lon khi cang
gan tam bé va dong nude ludn c6 xu hudng phan tan dan dan ra phia thanh bé.

l[u diém: hiéu qua cao, ton that ap lirc trong bé nho, dung tich bé nhé (thoi gian lwu
nudc ngan).

Nhuoc diém: kho tinh cdu tao cta bd phan thu nudc trén bé mat theo hai yéu cau: thu
nudc déu va khong pha vd bong can, kho xay dung khi dung tich lon.

i Jp
y - g V= 425mmy
=
=}
4 ) Hinh : Bé phan g xoéy hinh phéu
1. Ong dan nwde tir ngan tach khi vao bé phan iing
2. Béphdn ing xody hinh phéu
[T 3. Ong thu nuGe sang bé ling

4. Mang vong co 16 chay ngdp

v~ Q7+L2mys
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3.1.4.2. Bé phin ieng kiéu vdch ngin:

Nguyén 1y ciu tao co ban ciia bé 1a dung cac vach ngin dé tao ra sy ddi chiéu lién tuc cua
dong nudc. Bé ¢6 cau tao hinh chi nhét, bén trong c¢6 cac vach ngan hudng dong nude chuyén
dong zic zic theo phuong ndm ngang hodc phuong thing dung. Phia sau dau bé phan tmg co
moét ngan cho nudc chay thing vao bé ling ngang khi can stra chita bé phan tng hay khi
khéng can keo tu. S6 luong vach ngan dugc tinh theo hai chi tiéu: dung tich bé phu thudc vao
thoi gian luu nudc va toc d6 chuyén dong ciia dong nude giita hai vach ngan. Thoi gian luu
nudc trong bé lay 1a 20 phat khu xir Iy nuéc duc va 30 -40 phut khi xir Iy nude c6 mau. Téc
d6 chuyén dong ciia dong nude giam dan tir 0.3m/s & dau bé xudng 0.1m/s & cudi bé. Chiéu
sdu trung binh cta bé 1a 2 -3m. Do dbc day bé 12 0.02 -0.03 dé xa can. Ton that : h=0.15 V,
m (m: s6 ngodc). Bé co vach ngin ngang : cong sudt > 30.000 m’/ngd. Bé c6 vach ngin dimg
> 6.000 m*/ngd. Thuong Két hop bé ling ngang.

Khoang cach gilra cac vach ngan khong dugc nho hon 0.7m néu bé ¢6 vach ngin ngang va co
thé nho hon 0.7m d6i véi bé c6 vach ngan thang ding.
Uu diém: don gian trong xdy dung va quan 1y van hanh.

Nhugc diém: khéi luong xdy dung lon do c6 nhiéu vach ngin va bé co du chiéu cao thoa
mén ton that ap luc trong toan bé

| e e ey
_ S ey e @z ne— o, ] e
Lo e o = B = S e e _.]' —
2| i —_— — — — —_— — e =_
' I
S MAT cAr r-r
[
N p—4 2 )
~p
o I D
PPN B Z
5\
- C
= D
tf—J MAT BANG
Hinh : Bé phdn iing c6 vich ngan ngang
. 1. Muong dén nuéc 2. Muong xa can 3. Cua dwa nuoc vao
< 4. Cua dwa nuoc ra 5. Van xd can 6. Vach ngan huong dong
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3.1.4.3. Bé phin irng c6 16p can lo lirng:

> Dit ngay phan dau bé lang ngang.
» C6 B = Bisng. )
» Chia thanh thanh nhiéu ngan doc.
> Day hinh phéu.
> Toc do nude chay tran qua mang : 0.5 — 0.6 m/s.
> Dién tich 16 (16 cia mang huéng ngang > 25mm) lay bang 30 — 40 % dién tich cua
mang hodc dng phan phdi.
> Van tdc di 1én phy thudc vao SS
SS (mg/l) Vian toc nude 1én (mmy/s)
<20 0.9
20 -50 1.2
50 —250 1.6
250 —2500 2.2

> Chiéu cao 16p cian >3 m.
» Thoi gian luu: 20 phit
> Nudc chay tir phan tng - > ling phai c6 thoi gian tran (Vi < 0.05m/s)

3.1.4.4. Bé phan ng co khi

bay la chu trinh hay st dung.

Bé duoc chia thanh nhiéu ngin, mdi ngin c6 bd canh khudy riéng biét.
Céc ngan (budng) thuong c6 kich thude: 3.6 x 3.6; 3.9 x 3.9; 4.2 x 4.2
Thoi gian luu: 10 - > 30 phut.

Trang thai lam viéc ctia bé phan Gng dic trung bai: Gradien vén toc

G =10 |=
Y7,
Trong do:

% z: nang luong tiéu phi cho 1m’ nuéc (KGm?/sY).
% u: do nhét cua nude (KGm?/s)
% 25°C: 1 =0.0092
v’ G4=280->1001/s
v G.=30->401/s
> Tbc do chuyén dong canh khudy:
27R.n
60

YVVVVYVY

vV, =

> Cong suat can thiét quay canh:
N=51.C.F.v’ (w)
% c: hé s6 trd lyc phy thudce chiéu dai va chiéu rong ban canh khuay.
v Lb=5-> ¢=12
v L/b=20->c=1.5
v Lb>20->c=1.9
% F: dung tich ban canh (m?)
% Tdc do twong ddi cua quay: V=10.75 Vi

*

R/
*
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Hinh Bé& phdn iing tgo béng két tiia co khi
I1- Muong phan phdi nude vae ; 2— Budng phdn ung ;
33— Truc quay ; 4— Canh khudy ; 5§— Vach ngan.

Vi du dp dung 1. Tinh bé phan img co khi cho cong trinh xit Iy mue6e thai dét nhuém véi cdc théng sé

Q®ga =150 m*/ngd, COD = 10830 mg/l, BOD = 5956 mg/l, SS = 640 mg/l, Mau = 16000 Pt — Co .

Bé phadn irng
- Thétich bé:
V=rt* Q"  =0,0035%20%60 = 4,2 (m”

max =
Trong do: O, . - Luulwong tinh todn Ién nhat, 0. .. =00035 m’/s
t : Thoi gian luu nuoc, t = 20 phut (Thuc nghiém)
- Kich thwoc bed:
Chon chiéu cao bé: H= 1,3 (m)

Tiét dién bé:

Voo42 ,
F=—=—2=323 ()
H 13

Chon bé c6 dang hinh vuéng. @ = \/F =4/3,23 =1,79 = 1,8(m)
Chiéu rong bé (B) = Chiéu dai bé (D) = a = 1,8 (m )
Chon chiéu cao bio vé bé: hy,= 0,2 (m)
—> Chiéu cao tcfng cong (chiéu cao xdy dung): Hxd = 1,3+ 0,2 = 1,5 (m)
—> Thé tich thuc ciia bé phan iing: D *B * H = 1,8 * 1,8 *1,5 = 4,86 (m’)
- Logi canh khudy: Chon logi canh khudy 2 ban, déi xirng qua truc, khudy quanh truc thing ding

- Nang lugng:
V4 N
6 G=10|— V6i Z =—
Y7 V
Trong do: M : DY nhét nude thai: = 0,0092 (N/em®)

N: Nang luong cho khéi nude thai
V: Thé tich nude thdi. V = 4,2 (m’)
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G: Gradien — sy bién déi van téc cia nude trong 1 don vi thoi gian. G khong lon hon

800 (s™). Chon G = 800 (s™)
G?>*V*pu 8007**4,2%0,0092

— N = =247 (W)
100 100
- Dién tich cinh khudy:
co: N =51*c*F*y°
24
SNy 0034 (m?)
51*c*vy 51 *%1,2 * 4,953
. L
Trong do: c: Hé 56 phu thugc kich thudc ban canh. Chon E =5—>c¢=12

F: Dién tich tiét dién canh khudy
v: Vin toc canh khudy,

v=20,75%,=0,75%6,594 = 4,95 (m/s)

Voi: v Vén toc tuyét ddi cua canh khua”'y
%k % E *k *
v, :272' R n:2 3,14*0,45 140:6,594(m/s)
60 60

Véi:  R: Bdn kinh vong khudy. Chon 2R = 50 — 60% chiéu réng bé
Chon R = 0,45 (m)
n: S6 vong canh khudy, n = 140 vong/phiit (Thuc nghiém)
- Dién tich I bin cinh khudy:
F 0,034

=== =0,017m’
S=5== (m°)

cé:  B*L= f =0,017 (m*) va ~=5

Vay: Chiéu réng ban canh khudy: B = 0,06 (m)
Chiéu dai ban canh khudy: L = 0,3 (m)

0,15

0,06

0,3 w

A
A 4

0,45

A 4

Cinh khudy bé phdn trng
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Cic thong sé thiét ké bé phin irng

STT Tén thong so 86 li¢u diing thiét ké Don vi
1 Chidu dai bé (L) 1,8 m
2 Chiéu réng bé (B) 18 M
3 Chiéu cao bé (H) 15 m
4 Thoi gian luu nwéc 20 phut
5 Thé tich xdy dung bé 4,86 m’
6 Chiéu réng 1 bin cinh khudy 0,06 m
7 Chiéu dai 1 bin cdnh khudy 0,3 m
8 Bdn kinh vong khudy 0,45 m

Bé tao bong
Bé tao béng duwgc xdy dung gom 3 ngan véi kich thude bang nhau
- Thoi gian lwu nwéc 1 ngdan: t = 15 (phut) (Thyc nghiém)
- Thétich 1 ngan:

V=r* Qs =0,0035%15%60 = 3,15 (m”

S =0,0035 m’/s

max

Trong do: o’ : Luu heong tinh todn 1om nhat, Q

max
t : Thoi gian luu nuoc, t = 15 phut (Thuc nghiém)
- Kich thwoc 1 ngan:
Chon chiéu cao: H= 1,2 (m)
Tiét dién:
v 315

F=—= = 2625 (m’
H 12 ()

Chon ngan cé tiét dién vuong. a = \/F =4/2,625 = 1,62(m)

Chiéu réng ngan (B) = Chiéu dai ngan (D) = d = 1,62 (m )
Chon chiéu cao bao vé bé: hy,= 0,2 (m)
—> chiéu cao tong céng (chiéu cao xdy dung): Hxd = 1,2 + 0,2 = 1,4 (m)
—> Thé tich thuc cia 1 ngén bé tao bong: D * B * H = 1,62 * 1,62 *1,4 = 3,675 (m’)
- Xdy dung bé tao bong gom 3 ngin cé cing kich thude:
V=D*B*H=162%162%1,4=3675(m’)
- Loai cdnh khudy: Chon logi cdnh khudy gom truc quanh va 4 canh khudy dét déi xitng nhau qua
truc. T (5ng dién tich ban canh khuéy = 15% dién tich mdt cdt ngang cua bé.
f;zls*f;:15*2268
100 100

vei: f, = B*H =1,62*1,4 =2,268(m")

=0,34(m?)
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- Dién tich I bin cinh khudy:
F 0,034

f = —— —-

4

Chon chiéu dai canh khudy: L = 1,2 (m)
Chon bdn kinh vong khudy R; = 0,45 (m)
—> 2B< 045 — B<0225

L 12

chon £ 220 5 B="2 =22 0,06(m)
B 20 20

= 0,085 (m?)

B=006<0225
—> Chon R, = 0,225 (m)

R, = 0,225

& »ld »
)l L ] »

D, 165

B =|0,06

A
A 4

R =045

Cinh khudy bé tao bong

- Mbi buéng dit 1 dong co dién, toc dp quay li:

Buong 1: 40 vong/ phiit

Buéng 2: 20 vong/ phiit

Buéng 3: 10 vong/ phiit
- Kiém tra cdc chi tiéu khud'y tron co bdn:
Buéng phin iing 1:
- Dung tich: V; = 3,675 (m’)
- Toc dg chuyén dong ciia canh khudy 40 vong/ phiit.
- Téc d¢ chuyén déng ciia ban canh khudy so véi nude:

2xT xR, xn 2x3,14%x0,45%x 40

v, =075 x —— =0,75x = 1,413 (m/s)
60 60

2xT xR, xn 2x3,14x0,225x 40
V,=0,75 X T =0,75x 60 =0,7065 (m/s)

Trong do: R, R, Khodng cdch tir mép canh khudy dén tam truc quay

n: s6 vong quay, n = 40 vong / phiit
- Nang heong can quay canh khudy:
N, =51*C*F. *W7+ V)
=51%19%0,288 *(1,413° + 0,7065°) = 88,57 (W)
Trong do: C=19viL/B=20
F.: Tiét dién ciia ban canh khudy F.= 1,2*%0,06*4 = 0,288 (m’)
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- Gia tri Gradien van toc:

G—10+ |2 =10% |- _qox |85 51095
P u*v 0,0092*3,675

= Buong phin iing 2:
- Dung tich: V, = 3,675 (m’)

- Toc dg chuyén dong ciia canh khudy 20 vong/ phiit.

- Toc dé chuyén dong cua ban canh khuay so voi nuéc:

0,75 % 2xm xR, xn - 0.75 x 2x3,14 x 0,45 x 20 —0,7065 (m/s)
60 60
2 R
V,=0,75 X LXAXR XN 0,75 x 2x3,14x0,225 x20 _ 0,35325 (m/s)
60 60
Trong do: R, R>: Khodang cdch tir mép canh khudy dén tam truc quay

n: s6 vong quay, n = 20 vong / phiit
- Néing lwong can quay canh khudy:
N, =51*C*F, *(Vy+ V)
=51 %19 *0,288 *(0,7065° + 0,35325°) = 11,07 (W)

- Gia tri Gradien vn toc:

s [Zq0x [N o 11,07 =180,95(5 ")
U u*v 0,0092 * 3,675

. Bu&ngphdn ung 3:
- Dung tich: V; = 3,675 (m’)

- Téc d¢ chuyén déng ciia canh khudy 10 vong/ phiit.

- Toc dg chuyén dong ciia ban canh khudy so véi nude:

V=075 x 2XEXR xn g gs 22X 314 x 0,45 x 10 _ 35355 )
60 60

V)= 075 x 2x 7w xR, xn = 0.75 x 2 x 3,14 x 0,225 x 10 = 0,1766 (m/s)
60 60

Trong do: R, R>: Khodng cdch tir mép canh khudy dén tam truc quay

n: s6 vong quay, n = 10 vong / phiit
- Néing lwong can quay canh khudy:
Ny =SIXC*F.*(V] +V5)
=51*1,9*0,288 *(0,35325° + 0,176625°) = 1,3 (W)

- Gia tri Gradien vn toc:

e |22 = 62(S7")
P *V 0,0092 *3 675

Cic thong sé thiét ké bé tao bong

STT Tén théng so S0 ligu ditng thiét ké Don vi
1 Chidu dai bé (L) 1,62 m
2 Chiéu réng bé (B) 1,62 M
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3 Chidu cao bé (H) 14 m
4 Thoi gian luu nwéc (1) 15 phut
5 Bin kinh vong khudy (R,) 0,45 m
6 Ban kinh vong khuti'y (R 0,225 m
7 Chiéu dai cdnh khudy 12 m
8 Chiéu réng 1 bin cdnh khudy 0,06 m

3.2. PHUONG PHAP TRUNG HOA

Nudc thai san xuét ctia nhiéu nganh cong nghiép c6 thé chia axit hodc kiém. Dé ngin
ngira hién twong xam thuc va dé tranh cho qué trinh sinh héa & cac cong trinh lam sach va
ngudn nude khong bi pha hoai, ta cin phai trung hoa nudc thai. Trung hoa con nham muc
dich tach loai mot sé ion kim loai nang ra khoi nudce thai. Mat khac muén nuée thai duge xu

1y tot bang phuong phap sinh hoc phai tién hanh trung hoa va diéu chinh pH vé 6.6 -7.6

Trung hoa bang cach dung cac dung dich axit hodc mudi axit, cac dung dich kiém hodc oxit
ki€ém @€ trung hoa dich nudc thai.

Mot sd hoa chat ding dé trung hoa: CaCO;, CaO, Ca(OH),, MgO, Mg(OH),,
CaOo_6Mg00,4,(Ca(OH)z)o_6(Mg(OH)2)0_4,NaOH, NazCO3, HzSO4, HCI, HNO3,. ..

Ngoai ra, ¢ thé tan dung nudc thai co tinh acid trung hoa nudc thai co tinh kiém hodc nguoc
lai. Vi du nhu trong day chuyén cong nghé san xuat xi ma, do c6 2 cong doan: lam sach bé
mit nguyén liéu cin ma (day 1a cong doan tao ra nudc thai cé tinh kiém manh) va cong doan
tay ri kim loai (cong doan nay lai tao ra nudc thai co tinh acid manh). Ta c6 thé tan dung 2

loai nudc thai nay dé trung hoa 1an nhau.

3.2.1. Trung hoa bang trén nuéc thai chira axit va nuéc thai chira kiém.

Phuong phap nay cho xir Iy nudc thai chira axit hodc chira kiém trong khu cong nghiép dugc
tap trung lai dé xir 1y vi ché do thai cua cac nha may khong gidng nhau. Nudc thai chira axit
thuong duoc thai mot cach didu hoa ngay dém va cé ndng do nhat dinh. Nudc thai chira kiém
lai thai theo chu ky, mot hodc hai lan trong mot ca tuy thudc vao ché do cong nghe.

3.2.2. Trung hoa bing cich cho thém hoa chit vio niroc thai.

Phuong phap nay dung dé trung hoa nude thai c¢6 chira axit. Nguoi ta phan biét ba loai nudc
thdi c6 chura axit nhu sau :

> Nudc thai chira axit yéu (H,COs, CH;COOH)
> Nudc thai chira axit manh (HCI, HNOs), cac mudi canxi ctia ching dé tan trong nuée.

> Nudc thai chira axit manh (H,SO,, H,COs) cic mudi canxi cua ching khé tan trong
nudc.
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Nuoc thai axit 1 2

Nubc thai kim 1 2 ;

Dan nuéic thai 8 7
da dugc trung hoa

BUn thai

9 10 1

Hinh . So' do nguyén Iy tram trung hoa nwéc théi bang so' do bo sung tic nhan héa hoc

1. Bé léng cat 2. Bé didu hoa 3. Kho tac nhén

4. Bé dung dich tac nhan 5. B0 phandinh lugng 6. Thung khuéy tron
7. Thiét bi trung hoa 8. Bé ling 9. Bé ¢6 dic bun

10. Thiét bi loc chan khong 11. Kho chtra ba can da tach nudc 12. San chira bun

3.2.3. Trung hoa nuéc thai chira axit bing cach loc qua 16p vét liéu loc trung hoa.

Déi v6i nude thé.i chira HCI, HNO; V§1 ca nuoc thai HSO4 voi ham lugng dudi 5 mg/l va
khong chira muoi kim loai nang c6 thé dung phuong phap loc qua 16p vét li€u loc 1a da voéi
magiezit, da hoa cuon, d616mit...

Lyl
: e

6
5 . - -
So dé cong nghé tram xie Iy véi bé lpc trung hoa
1.Véan chuyén phé liéu sau khi loc; 2 Nudce axit tir bé diéu hoa; 3. bé loc trung hoa; 4. phong thi nghiém; 5.
may nghién; 6. Pudng ray; 7. Kho dolomit; 8. Bé ling; 9. Xa nudc trung hoa vao hé théng thoat nude; 10. Ong
dan bun cin; 11. San phoi bun
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3.3. XU LY NUOC THAI BANG PHUONG PHAP TUYEN NOI
3.3.1. Giéi thi¢u chung.

Phuong phap tuyén noi thuong duoc st dung dé tach cac tap chat ran khong tan hodc tan
hodc long c6 ti trong nhd hon ti trong cta chat 1dng lam nén. Néu su khac nhau vé ti trong du
de tach, goi la tuyén noéi ty nhién.

Trong xur Iy chat thai tuyén ndi thudng duoc sir dung dé khir cac chét lo limg va nén bun can.
Uu diém ciia phuong phap nay so v6i phuong phap lang 1a ¢o thé khir hoan toan céc hat nho
nhe, 1ang cham trongthoi gian ngan. Khi cac hat d noi 1én bé mat, ching c6 thé dugc thu
gom bang bo phan vét bot.

3.3.2. Phan loai
3.3.2.1. Tuyén néi phén tin khong khi bang thiét bi co hoc.

Céc tram tuyén noi voi phan tan khong khi bang thiét bi co hoc (tuabin hudng truc) duoc su
dung rdng rai trong linh vyc khai khoang cling nhu trong linh vyc xtr Iy nu6e thai. Cac thiét
bi kiéu nay cho phép tao bot khi kha nhé.

3.3.2.2. T uyén noi phén tin khéng khi bang mdy bom khi nén (qua cdc voi phun, qua cdc
tdm xop).

> Tuyén ndi phan tan khong khi qua cac voi phun : Thuong dugc st dung dé xu Iy
nudc thai chira cac tap chat tan dé an mon vét li€u ché tao cac thiét bi co gigi (bom,
tuabin) v6i cac chi tiét chuyén dong.

> Tuyén noi phan tan khong khi qua tim xdp, chup xdp.

v Tuyen n01 khong khi qua tam xp, chup hut c6 uu dlem so Vo1 cac bién phap
tuyen nodi khac , cau tao cac ngan tuyen noi glong nhu cau tao cua aeroten, it t6n
dién nang, khong can thiét bi co gidi phirc tap, rat c6 loi khi xtr 1y nudc thai c¢o
tinh xam thuc cao.

v Khuyet dlem cua bién phap tuyen ndi nay 1a : cac 15 cua cac tam x4p, chup xop
chdng bi tat lam tang ton that ap luc, kho chon vat liéu x6p dap ung yéu cau vé
kich thudt céac bot khi.

3.3.2.3. Ti uyen néi véi tich khong khi tir nudc (tuyén néi chin khong ; tuyén noi khong
dp; tuyén néi cé dp hodic bom hén hop khi nwéc).

Bién phap nay duoc st dung rong rii voi nude thai chira chat ban kich thudt nho vi nd
cho phép tao bot khi rat nho. Thuc chat ctia bién phap nay la tao ra mét dung dich (nudce thai)
bao hoa khong khi. Sau d6 khong khi tu tach ra khoi dung dich ¢ dang cac bot khi cuc nho.
Khi cac bot khi nay noi 1én bé mat s€ kéo theo cac chat ban.

Tuyén ndi v6i tach khong khi tir nudc phan biét thanh : tuyén ndi chan khong, tuyén noi
khong ap, tuyén ndi c6 ap hodc bom hon hop khi - nudce.
3.3.2.4. Tuyén néi dién, tuyén néi sinh hoc va hod hoc.

> Tuyén ndi dién

Khi dong dién mot chiéu di qua nudc thai, & mot trong cac dién cuc (catot)s€ tao ra khi
hydro. Két qua nudc thai dugc bao hoa bdi cac bot khi va khi ndi 1€n kéo theo cac chat ban
khong tan tao thanh vang bot bé mat. Ngoai ra néu trong nudc thai chira cac chat ban khac 1a
cac chat dién phan thi khi dong dién di qua s€ lam thay d6i thanh phan hoa hoc va tinh chat
cua nudc, trang thai cac chat khong tan do c6 cac qua trinh dién ly, phan cuc, di¢n chuyén va
oxy hoa khur xay ra.

Cuong d6 cua cac qua trinh nay phu thudc vao cac yéu to :

Trang 86



Bai giang Ky thudt xut Iy nwdc thai — Thac sy Lam Vinh Son

v Thanh phan hoé hoc nudc thai
v Vit liéu céac dién cuc (tan hoac khong tan)
v Céc thong sb cua dong dién : dién thé, cuong do, dién trd suét.
> Tuyén néi sinh hoc va hoa hoc
Dung dé c6 dic tir bé lang dot 1 . Can tir bé ling dot 1 duogc tap trung vao mot bé dic
biét vao dugc dun néng toi nhiét do 35 — 55°C trong vai ngay. Do sinh vt phat trién lam lén

men chit ban tao bot khi n01 1én, kéo theo cin ciing ndi 1én bé mit, sau d6 gat vét 16p bot.
Két qua can giam dugc do a am t6i 80 %.

3.4. PHUONG PHAP HAP THU

Phuong phap nay dugc dung dé loai bo hét cac chat ban hoa tan vao nudc ma phuong phap xir
1y sinh hoc va cac phwong phap khac khong loai bo duge voi ham lwong rat nho. Thong

thuong day 1a cac hgp chat hoa tan c6 ddc tinh cao hoac cac chat ¢6 mui vi va mau khoé chiu.

Céac chat hép thu thudng dung la: than hoat tinh, dét sét hodc silicagel, keo nhom, mot sb chat
tong hop hodc chat thai trong san xuat nhu xi ma sat,... Trong s6 ndy, than hoat tinh duoc
dung phd bién nhat. Cac chét hitu co kim loai ning va cac chat mau dé b than hip thu. Luong
chat hip thu nay tuy thudc vao kha ning hap thu cua timg chat va ham luong chat ban trong
nude thai. Cac chat hitu co c¢6 thé bi hap thu: phenol, allcyllbenzen, sunfonicacid, thudc

nhudm, cac hop chat thom.
Str dung phuong phap hap thu c6 thé hap thu dén 58 — 95% cac chit hitu co va mau.

Ngoai ra, dé loai kim loai nang, cac chat hitu co, v co doc hai nguoi ta con dung than bun dé

hép thy va nudi béo tay trén mit ho.

3.5.XU LY BANG PHUONG PHAP HAP PHU

Phuong phap hap phu dugce st dung rong rai dé xir Iy nudc thai chira kim loai chat ban khac
nhau. C6 thé dung dé xtr 1y cuc bo khi trong nudc ham luong chat nhiém ban nho va cé thé
xur 1y triét dé nudc thai da qua xir I sinh hoc hodc qua cac bién phap xtr 1y hoa hoc.

Hién tuong tang néng do chat tan trén bé mit phén chia giita hai pha goi la hién twong hip
phu. Hap phu co thé dién ra ¢ bé mat bién gidi gilra hai pha long va khi, gitra pha long va pha
ran.
3.5.1. Co so qua trinh hip phu
Hap phu chat ban hoa tan 1a két qua cua su di chuyén phén tir cuia nhitng chat d6 tr nudc vao
bé mat chat hip phu dudi tac dung cia trudng luc bé mat. Truong lyc bé mit gdm co hai
dang :
> Hydrat hoa cac phén tir cht ta, tirc ka tac dung twong hd giira cdc phan tir chat rin
hoa tan v&i nhiing phan tir nudc.
> Tac dyng tuong hd giita cac phan tir chat ban bi hap phu vdi cac phan tir trén bé mat
chat ran.
Khi xtr Iy nudc thai bang phwong phép hap phu thi du tién s& loai duogc cac phan tir ciia cac
chat khong phan ly thanh ion roi sau d6 méi loai dugce cac chat phan ly.
Kha ning hap phu chét ban trong nu6c thai phu thude vao diéu kién nhiét do. Nhiét do thap
qué trinh hap phy xay ra manh nhung n€u qua cao thi c6 thé dién ra qua trinh khir hap phu.
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Chinh vi vay nguoi ta dung nhiét ¢ dé phu hoi kha nang hap phu ciia cac hat ran khi can
thiét.

3.5.2. Chit hap phu

Nhitng chat hip phu c6 thé 1a : than hoat tinh, silicagel, nhya tong hop c6 kha ning trao
ddi ion, cacbon sunfua, than nu, than ban, than cdc, d616mit, cao lanh, tro va céac dung dich
hap phu l6ng. Béng cin cua nhitng chat keo tu (hydroxit ctia kim loai) va bun hoat tinh tir bé
aeroten ciing c¢6 kha nang hap phu.

3.5.3. Phan loai hip phu.
Ngudi ta phan biét hai kiéu hap phu : hap phu trong diéu kién tinh va hip phu trong diéu kién
dong.
> Hap phu trong diéu kién tinh: La khong cho su chuyén dich tuong ddi ctia phan tir
nudc so voi phan tir chat hap phu ma chung cung chuyén dong voi nhau.
> Hép phu trong diéu kién dong.

La su chuyén dong tuong dbi cta phan tir nude so voi phan tir chat hap phu. Hap phu trong
diéu kién dong 1a mdt qua trinh dién ra khi cho nudc thai loc qua 16p vat liéu loc hap phu.
Thiét bi dé thuc hién qua trinh d6 goi 1a thing loc hap phu hay con goi 1a thap hap phu.
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So d‘o cdc thap loc hap phu 3
1. Dung phén dé dicu chinh pH cia nudc thai khi dan vao
thap; 2,3,4-thap chira than hoat tinh

3.6. XU LY NUOC THAI BANG PHUONG PHAP TRICH
3.6. 1. Nguyén ly co' ban

Trong hdn hop hai chat 16ng khong hoa tan 1an nhau, bat ky mot chit thir ba nao khac s& hoa
tan trong hai chat 1ong trén theo quy luat phan bd. Nhu vay trong nudc thai chira cac chat
ban, néu ching ta dua vao mot dung moi va khudy déu thi cac chat ban d6 hoa tan vao dung
mdi theo ding quy luat phan bb da nodi va ndng d6 chét ban trong nudc s& giam di. Tiép tuc
tach dung méi ra khoi nude thi nudc thai coi nhu duge lam sach. Phuong phép tach chat ban
hoa tan nhu vay goi la phuong phap trich ly.

Hiéu sut xu Iy nudce thai tuy thude vao kha nang phan bd cua chat ban trong dung méi, gia
tri ciia h¢ s6 phan bo hay kha nang trich ly cua dung méi.
3.6.2. KJ¥ thuit trich ly

K¥ thut trich ly c6 thé tién hanh nhu sau : cho dung méi vao trong nudc thai va tron déu cho
toi khi dat trang thai can bang. Tiép d6 cho qua bé lang. Do su chénh I¢ch vé trong luong
riéng nén hon hop s€ phan ra hai 16p va de tach biét chung ra bang phuong phép co hoc.
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Néu trich ly mot 1an ma khong dat yéu cau tach chat ban ra khoi nude thai thi phai trich ly
nhiéu 1an. Néu dung moi ¢6 ti trong be hon ti trong nudc thai thi dan nudc thai tir trén xudng
va dung moi tir dudi 1én. Nguoc lai néu dung méi co ti trong 16n hon ti trong nudc thai thi
cho nude chuyén dong tir dudi 1én, dung méi tir trén xudng.

3.6.3.
>

Phan loai
Thap trich ly véi vong tiép xiic (vong dém)

Thap trich ly véi vong dém dugc tmg dung rong réi trong cong nghiép va cho hiéu
suat cao. Bién phap nay dung dé khur phenol bang benzen hoac dau than d4 hay bang
butylaxetat hodc bang ete diisopropyl.

Dung mdi dan vao thap qua cac voi phun. Chiéu cao thap thuong lay bang 6m.
Thap trich ly kiéu voi phun tia.

Do6i voi voi phun, mire d§ phan tan dung moéi nho cac voi phun 1a yeu to quyet dinh.
Neéu chon ding loai voi phun, kich thudt va diéu kién cong tac ctia nd c6 thé dat duoc
murc d§ phan tan cao.

Thap trich ly véi dia roto quay

Thap trich ly véi dia roto 1a mot thap try, theo chiéu cao chia thanh nhiéu ngin bang
cac vach co thé trich ly dugc cac chat ban dang nhii tuong trong nudc thai.

Hiéu suét va kha ning van chuyén ciia thiét bi trich ly nay tuy thudc vao kich thtot
bén trong : drong kinh thap, dudong kinh dia, dudong kinh céc vong stato va chiéu cao
moi ngan.

Thap trich ly kiéu rung

Thap trich ly kiéu rung tao ra trong thap cac pha nudc — dung moi duge phan tan va
khuay tron nho chuyén dong thang, vong doc theo truc thap.

Thap trich ly kiéu ling — tron.
Thap trich ly kiéu ling tron duoc dung véi luu lwong 16n va s bac kha cao. Theo cu
tao, co thé 1a loai dunghoac loai ngang.

C—g7=—=]

! :lF'ha nhe
Pha iwning
I—l._ - LAn]

P
Pha ning Pha nhe

Flum nho

I:__na nan'_g m :IF"ha nang
Thép trich ly v6i l6p dém  * Thép trich ly nhiéu ngin  °
bang sang rung kicu lang tron
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3.7. XU LY NUOC THAI BANG PHUONG PHAP TRAO DPOI

Phuong phap trao ddi ion duoc (mg dung dé xu ly ntroc thai khoi cac kim loai nhu Zn, Cu,
Ni, Pb, Hg, Cd, Mn,... cling nhu cac hgp chat cua Asen, Photpho, Xyanua va chat phong xa.

Phuong phap nay cho phép thu héi cac kim loai c6 gia tri va dat dugc mirc do xir 1y cao. Vi
vay no la phuong phap dé ing dung rong rai dé€ tach mudi trong xtr Iy nuwdc cap va niroc thai.

3.7.1. M@t s6 khai niém vé qua trinh trao ddi ion

Trao doi ion 1a mdt qua trinh trong do cac ion trén bé mat cua chat ran trao doi ion véi ion co
cung dién tich trong dung dich khi tiép xuc vdi nhau. Céac chat nay goi la céac ionit (chat trao
doi ion), chiing hoan toan khong tan trong nudc.

Céc chét co kha ning hit cac ion duong tir dung dich dién ly goi 1a cac cationit. Nhitng chat
nay mang tinh axit. Nhiing chat c6 kha nang hut cac ion am goi 1a anionit va ching mang
tinh kiém. Néu nhu céc ion nao do trao ddi ca cation va anion thi ngudi ta goi chung 1a cac
ionit ludng tinh.

3.7.2. Cac chit trao déi ion

Céc chét trao doi tion c6 thé 1a cac chat vo vo hay hitu co ¢6 ngudn gdc tu nhién hay tong
hop nhan tao. Nhom céc chat trao doi ion vo co tu nhién gom cé cac zeolit, kim loai khoang
chat, dat sét, fenspat, chat mica khac nhau,...

» Céc chat chira nhom silicat loai : Nay0.Al,05.nS10,.mH,0.
> Cac chét florua apatit [Cas(PO4)s]F va hydroxyt apatit [Cas(PO4);]OH

> Céc chit c6 ngudn gdc tir cac chit vo co tong hop gom silicagel, permutit (chat lam
mém nudc) , ...

» Cac chat trao doi ion hitu co c6 nguon goc ty nhién gom axut humic cua dat (chat
mun) va than da, chiing mang tinh axit yéu.

» Céc chét trao ddi ion hiru co téng hop 1a cac nhya co bé mat riéng lon, chung 1a
nhing hop chat cao phan tir. Vi dy, cic chat trao ddi cation sunfua RSO3H, trong d6
H — ion trai ddu va SO; — ion nhan dién tir ; hodc cation cacboxylic : R-COOH ;
cation phenolic : R-OH ; cation photpho : R — PO; - H.

3.7.3. Co sé qua trinh trao déi ion
Co ché trao d6i ion c6 thé gdm nhiing giai doan sau :
> Di chuyén ion A tir nhan cia dong chat thdi l6ng t6i bé mét ciia 16p bién gioi mang
chat 16ng bao quanh hat trao doi ion.
Khuéch tan 16p ion qua 16p bién gi6i
Chuyén ion da qua bién gii phan pha va hat nhya trao doi.
Khuéch tan ion A bén trong hat nhya trao ddi téi cac nhom chire nang trao dbi ion
Phan mg hoa hoc trao d6i ion A va B
Khuéch tan ion B bén trong hat trao ddi ion t6i bién gidi phan pha.
Chuyén céc ion B qua bién giéi phan pha ¢ bé mat trong cia mang chét 1ong.

Khuéch tan cac ion B qua mang

YV V.V V V V V V

Khuéch tan cac ion B vao nhan dong chét 16ng.
3.8. XU LY BANG MANG
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Cac k¥ thuat nhu dién thAm tich, tham thau nguoc, si€u loc va cac qua trinh tuong tu khac
ngany cang do6'ng vai trd quan trong trong xur ly nudc thai.

Mang duoc dinh nghia 1a mot pha dong vai tro ngan cach giira cac pha khac nhau. N6 c6 thé
la chat ran, hodac mot gel (chat keo) truong nd do dung moi hodc tham chi ca mot chat long.
Viéc ung dung mang d€ tach cac chat, phu thudc vao d¢ tham cua cac hgp chat d6 qua
mang.

3.8.1. Tham thiu nguoc
» Khai niém
Tham thau 1a sy di chuyén ty phat ciia dung méi tir mot dung dich lodng vao mot

dung dich dam dic qua mang ban tham. O tai mot ap suét nhét dinh, sy can béng
duogc thiét 1ap thi ap suat d6 dugc goi la ap suat tham thau.

» Co ché

Ngudi ta cho rang néu nhu chiéu day cuia 16p phan tir nude bi hip phu bang hay 1é6n
hon nira duong kinh mao quan cua mang thi dudi tac dung cta ap suét thi chi c6 nudce
sach di qua ; mat dau kich thttot ctia nhiéu ion nhé hon kich thuét cua phan tir ntroc.
Céac mang hydrat cua cac ion nay da can tré khong cho chung di qua mao quéan cua
mang. Kich thudt 16p mang hydrat cia cac ion khac nhau sé khac nhau.

> Thiét bi

Pé co thé thiét ké mot thiét bi tham thau nguoc ta can biét thanh phan va sé luong
nudc thai, nhi¢t d6 va ap suat tham thau.

3.8.2. Siéuloc

Gidng nhu thim thau nguoc, qua trinh siéu loc cling phu thudc vao ap sudt dong luc va doi
hoi mang cho phép mot s6 ciu tir thAm qua va giit lai mot s6 cau tir khac. Didu khac biétla o
chd siéu loc thudng sir dung dé tach dung dich c6 khdi lwong phan tir bot va c6 ap suét thim
thiu nho (vi du cac vi khuén, tinh bot, dat sét,...). Con thim thau ngugc thuong duoc su
dung dé khir cac chét c6 khdi luong phan tir thap va ap suat thim thau cao.

Nudc thai
- l Phan dam dic chtra
Siéu loc —cacchmathiraco >

Nuge chuacac ¢
blldt VU CO

Phin dam dic chira

A 4

Tham thiu nguoc

Nudce khong c6 muoi
So d6 két hop siéu loc va thim thau nguoc

Khi st dung két hop thAm thau nguogc va siéu loc ¢o thé lam dam dic va phéan tach cac chét
hoa tan hitu co va v co trong nudc thai. Sau qua trinh si€u loc nhan dugc phan dam dac
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chtra cac chat hitu co, con trong qua trinh tham thau ngugc s€ nhan dugc phan ddm dac cia
chat v co.

3.8.3. Tham tach va dién thAm tach

Phép thim tach 1a qua trinh phén tach cac chét rin bang st dung khuéch tan khong bang nhau
qua mang. Toc do khuéch tan ¢ lién quan dén gradien nong d0 qua mang.

Catot
[ I

RONOR

Phan dam dac

Nuéc san pham
Nguyén Iy ciia dién thim tich
1. Dong co nong do lodng; 2. Dong co nong do dam ddc

3.8.4. Xir Iy nuéc thai bang phwong phap 1am thoang va chung bay hoi

Nudc thai cia nhiéu linh vuc cong nghiép (hoa chat, san xuét nhan tao, san xuit gidy —
xenlulosza sunfat,...) chira cachit ban d& bay hoi mhu hydrosunfua, cacbon sunfua, metyl
mecaptan, disunfit, dimetyl sunfit,... Dé xt 1y cac loai nudc thai nay nguoi ta ding phuong
phap lam thoang.

3.8.4.1.Phwong phdp lam thodng

Khi thdi khong khi vao hodc mét loai khi tro nao d6 vao nudc thai chira cac chat ban hoa tan
dé bay hoi, thi hoi ctia chat ban d6 khuéch tan vao bot khong khi. Néu thoi gian cua bot du dé
dat trang thai can bang cta chat ban trong nudc va trong bot khi thi ndng do chat ban trong
bot khi dugc xac dinh theo quy luat Henri.

Tbc @6 va hiéu sudt khir chat ban bay hoi trong nudc thai tuy thuoc vao nhiéu yéu t6 nhu :
nhiét do, mirc d§ phan tan khong khi,cuong do lam thoang, cac yéu td ciu tao cua thap khir
khi, pH va su c6 mét cua cac chit ban khac nhau trong nudc thai,...

Tl}iét bi 1a : Thap khur khi y('yi vat liéu tiép xuc la vong su, chiéu cao lop vatliéu2 - 3 m. Co
thé lam thoang nudc thai bang phuong phéap tu nhién hay nhan tao (cudng birc):
] Lam thoang tu nhién dugc thyc hién & hd ling 16 thién va chét ban dé bay hoi s& bay
di theo mat thoang ctia nttoc. Vi hi¢u suat khir thap va chiem nhi€u dién tich nén
phuong phat 1am thoang tu nhién it dugc sir dung.
1 Khu khi bang phuong phap cudng birc gdm 3 loai chinh : thap véi vat kiéu tiép xtc,
thoi khong khi nén vao 1op nudc va thap chan khong.
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) Thap lam thodng bﬁng khong khi
1. Thiét bi phu nudc; Thi€t bi h¢ thong thoi khi; mang phong
nglra; 4. Ong xa c@n day; vong rasing; 6. Thuy tinh bdo muc nudc

3.8.4.2. Phuwong phdap chung bay hoi

Khi chét hiru co dé bay hoi cung voi nude tao thanh hén hop dang s6i thi nguoi ta dinng
phuong phép chung bay hoi dé tach cac chat do cung bay theo hoi nudec.

Nhiéu hdn hop ding s6i khi ngung tu s& hinh thanh cac 16p riéng biét va do d6 dé dang tach
céc chét ban ra khoi dung dich bdo hoa. Tuy nhién nhiéu khi ching khong hinh thanh cac 16p
riéng biét do d6 hoa tan cta 16p ngung vai chat ban rat 16n. Nhimng hdn hop dé van co thé st
dung truc tiép hodc c6 thé sir dung sau khi xur 1y bang phuong phap trich ly.

3.8.5. Xir Iy nuée thai bang phuwong phap oxi khir

Céc chit ban trong nudc thai cong nghiép chira cac chat ban dang hiru co va v6 co. Dang hitu
co bao gdm dam, m& duong, cac chét chira phenol, nito,... D6 1a nhitng chat ¢6 thé bi phan
huy boi vi sinh c6 thé xir Iy bang phuong phap sinh hod. Nhung c6 mét sd chét cé nhimg
nguyén t6 khong thé xtr li dugc bang phuong phép sinh hoa (d6 1a nhimg kim loai ning nhu
dong, chi, noken, coban, sit, mangan, crom, ... ). Vi vay dé xu 1y nhiing chét doc hai, nguoi
ta thuong dung phuong phap hoa hoc va hoa 1y, dit biét thong dung nhit 1a phuong phap oxy
hoa khur.

3.8.5.1.0xy hod bang Clo.

Clo va céac chit co cht’rgt Clo hoat tinh 1a nhiing chét oxy hoa ¢o thé 1oi dung dé tach H,S,
hydrosunfit, cac hop chat chira metylsunfit, phenol, xyanua ra khoi nudc thai.

3.8.5.2. Oxy hod bang hydro peoxit

Hydro peoxit H,O, 1a mot chat 1ong khong mau c6 thé tron 1dn voi nude & bat ky ti 1& nao.
H,0, dugc dung dé oxy hoa cac nitrit , cac aldehit, phenol, xyanua, cac chat thai chira luu
huynh va cac chat nhuom manh.
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3.8.5.3.0xy hod bang oxy trong khéng khi

Ngoai chirc nang 14 oxy trong khong khi dugc sir dung dé tach sat ra khoi nude cap, oxy con
sit dung dé oxy hoa sunfua trong nudc thai ciia nha may gidy, ché bién ddu mo. Qua trinh
oxy hoa hydrosunfua thanh sunfua luu huynh dién ra qua cac giai doan thay d6i hoa tri cta
luu huynh tir -2 dén -6.

§* > S --> 8004”7 --> 8,057 --> SO;” --> SO~

]

6

Nudc ngung

Nudc
thai

| ‘
Khong khi -

So' do nguyén ly cong nghe oxy hoa sunfua
1. Thung rtra nuGe thai; 2. Bom; 3. Thiét bi trao dbi nhiét; 4. Thép oxy hoa;
5. Bo phan thoi khong khi; 6. Thiét bi tach khong khi; 7. Thiét bi lam sach

3.8.5.4.0xy hod bang pyroluzit
Pyroluzit thudng dugc sir dung dé oxy hoa As®” dén As” theo phan {mg sau :

H>AsO,; + MnO, + H,SO4 = H,AsO4 + MnSO4 + H,O.
Khi tang nhiét d6 s€ lam tang muc do oxy hoa. Ché d6 oxy hod' tf')i uu nhu sau :Luwong MnO,
ti€u ton : MnO, bang 4 lan so véi lugng tinh toan theo ly thuyét : do axit cia nudc la 30 —
40 g/1 ; nhiét do cua nude 1a 70°C - 80°C.
Qua trinh oxy hod ndy thuong dugc tién hanh bang cach loc nudc thai qua 16p vat liéu MnO,
budc khuay tron nudc thai voi vat liéu MnO,.
3.8.5.5.0z0n hoa
Phuong phap ndy dung dé khir tap chat nhidm ban, khir mau, khir cac vi la co trong nudc.
Qua trinh oxy hoa c6 thé la‘lm sach nudc thai }(héi phenol, san xuat dau mo, H,S, cac hop chat
Asen, cac chat hoat dong bé mat, xyanua, chat nhudm,...
Trong xur ly béng ozon, cac hop chat hir co bi phan huy va xay ra sy khur trang dbi voi nude.
Céc vi khuan bi chét nhanh so voi xir 1y bang clo vo6i nghin lan.
3.8.6. Xir Iy nuéc thai bang phwong phap dién hoa.
Céc phuong phéap dién hoa cho phép thu hoi tir nuée thai cac san pham cb gia tri bang cac so

d6 cong nghé tuong dbi don gian va co thé ty dong hoa. Khong can sir dung tic nhan hoa
hoc, nhuoc diém 14 tiéu hao dién nang.

Gom cac phuong phap chinh sau :
7 Oxy hoa cua anot va khtr cua catot.
7 Dong tu dién
1 Tuyén ndi bang dién.
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