Gido trin, CAP THOAT NuOC

L) Himsmeme

I - TINH CHAT NUGC THIEN NHIEN VA CAC YEU CAU VE CHAT
LUONG NUOC

1/ TINH CHAT CUA NUGC:
a/ Vé phuang dién Iy hoc:

& Nhiét do: phy thudc vao mua va loai ngudn

- Nudc mat: 4 — 40°C, phu thudc vao { khong khi va su thay ddi theo do sau nguén
nudc.

- Nudce ngdm: C6 nhiét do twong déi 6n dinh 17 - 27°C
Nhiét do dugc xac dinh bang nhiét keé.

# Do duc : Biéu thi lugng cac chit lo limg (cat, sét, bun, cac hop chét hiru co...) c¢b trong
nudc. Bon vi: mg/l.

& Do trong :

- bo bang phuong phap Sneller: d6 nude vao binh thuy tinh cao 30cm, ¢ day c6 chir
tiéu chuan mau den.

- bo bang phuong phap Diener: binh thuy tinh cao 350mm, ¢ day co6 chir thap den
rong Imm, trén nén tring, duoc chiéu sang bang 1 bong dién 300W.

Do trong dugc do bing cot nuwdc téi da ma qua nd tir trén nhin xudng ngudi ta doc
duoc chir tiéu chuan hodc dau thap.

# Do mau :

Do cac chit gumid, hop chét keo cua sit, do nhiém ban béi cac loai nude thai hay do
su phat trién cua rong to.

Do mau duge xac dinh bang phuong phap so mau theo thang Platin — coban va tinh
bang do.
& Muivavi:

- Mui: do nguén tu nhién tao ra nhu mui bun, dat sét, vi sinh vat phu du cé dai hay xac
suc vat...c6 thé do nguon nhan tao nhu clo, phenol, nudc thai...xac dinh bang ngtri.

- Vi: do cac chat hoa tan trong nudc tao ra. Xac dinh bang ném. Phan biét lam 5 cap:
rat yéu, yéu, r0, rat rd, manh.
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b/ V& phuong dién hoa hoc:

& Can toan phan (mg/l): bao gdm tit ca cac chat vo co va hitu co ¢o trong nudc, khong lgé
cac chat khi. Xac dinh bang may do nhanh hodc dun cho bay hoi 1 dung tich nu6¢c ngudn nhat
dinh & nhiét @6 105 - 110 C cho dén khi trong luong khong doi.

& D¢ cumg ciia mede (mgdl/l): 6 cing cia nuée do ham lugng Ca®* va Mg hoa tan trong
nudc tao ra. ,
- Do cuing cacbonat do mudi Ca(HC03)2 , Mg(HCO:s3),
- B cling khong cacbonat do muoi SO,%, CI', NO5™ cua Ca**, Mg™
Do cing dugc do bang do Buc (1 46 Puc tuong ing véi 10mg CaO hay 9,19mg MgO
trong 1 lit nudc).
# D¢ pH : dic trung boi ion H' trong nude ( pH = - 1g[H™])
pH < 7: nudc c6 tinh acid
pH = 7: nudc c6 tinh trung hoa
pH > 7: nudc co tinh bazo
# Do kié:m (mg dl/l): dac trung boi cac mudi nhu bicacbonat, gumat, cacbonat, hydrat...phén
biét do kiém theo t€n goi ctia mudi.
& Do oxy héa (mg 0/1): dic trung boi ndng d6 cac chit hitu co hoa tan va 1 s6 chit vo co dé
oxy hoa.

& Ham luong sdt va mangan:

# Cac hop chat Nito: NHz, NO, , NO3™ su ¢6 mat cua cac hgp chat nay chung to6 vé mic do
nhiém ban cia nudc thai vao ngudn nudc.

# Cdc chat doc: As, Cu, Pb, Zn...

¢/ Vé phuong dién vi tring:
& Vi tring hiéu khi (con/l).
& Vi trung ky khi (clostridia).

& Chi 56 coli (Eschirichia col): biéu thi c6 hay khong co vi tring giy bénh duong rudt trong
nudc.

Vi du: Nudc dung cho sinh hoat

- M, vi & 20°C: khong

- D6 mau theo thang mau Platin — coban: 10°

- Do duc, ham luong can: Smg/l

-pH: 6,5-8.,5

- Ham luong sét: 0,3mg/1

- Hadm luong mangan: 0,2mg/1

- b6 cimg: 12° PBic

1/ YEU CAU VE CHAT LUQONG NUOC:
- Nuéc cip cho sinh hoat va an udng phai trong sach, khong doc hai, khong chira cac
vi trung gay bénh.
- Yéu cau chit luong nudce cap cho cic nhu cau san xuét da dang tuy thudc vao tinh
chat cua qua trinh san xuat.
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Il - CAC PHUONG PHAP VA CAC SO PO CONG NGHE LAM SACH
NUOC

1/ CAC PHUONG PHAP XU LY NUOC:

Trén thyc té ngudi ta thuong phai thuc hién cic qua trinh xtr Iy nhu 1am trong va khir
mau, khtr st, khtr trung va cac qua trinh xtr 1y dac bi¢t khac nhu lam mém, lam nguoi, khur
mubi...

Céc qua trinh xir 1y trén c6 thé thuc hién theo cac phuong phap sau:

- Phuong phap co hoc: Song va luéi chan rac, ling ty nhién, loc qua ludi.

- Phuong phép 1y hoc: Khir tring bang tia tir ngoai, 1am ngudi nudc.

- Phuong phap hoa hoc: Keo tu bang phén, khir tring bang clor, 1am mém nudc bang
vOi.

2/ CAC DAY CHUYEN CONG NGHE XU LY NUGC:

Tap hop céc cong trinh va thiét bi dé thuc hién qué trinh xar 1y nuée theo mot hodc
mot so phuong phap goi la day chuyen cong nghé xur Iy nudce. Tuy thudc vao chat luong nudce
ngudn va yéu ciu chat lugng nudc cdp ma ¢ cic diy chuyén cong nghé san xuat khac nhau.

a/ So dd cdng ngh@ diing hod chat dé keo tu, diing bé loc cham:

Cl,

Nudc ngudn | B & loc chim | B¢ chura nude sach .| Tram bom cap II L MLCN

A

A

Hinh 4.1: So db cong nghé khong ding héa chit dé keo tu

Ap dung cho ngudn nudc c6 ham lugng cén lo Iing nho hon hoéc bang 50mg/l, d6 mau
khong 16n hon 50°coban va cong suit cia tram bé khong 16n hon mét ngan m*/ng.d , quan 1y
thu cong hay co gidi.

Vé nguyén tic khong khir dugc do mau.

b/ Sa dd cong nghé ding hoa chat keo tu:

# So do co ban:
Phen
l Cl,
Nuéc ngudn A . R 2 l 2 1.
BAe L, Berphan L, Bf: L, Bé loc > Be? chura N TB | > MLCN
I tron ung lang trong nudce sach II

Hinh 4.2: So' do sir dung héa chit co ban.

Ap dung: so do trén ap dung cho ngudn nudc cé ham lwong cin lo limg va d6 mau bat
ky v6i cac tram co cong sudt bat ky, thuong > 20.000 m*/ngd véi cac muc co gidi hoa khac
nhau, c6 thé tu dong hoan toan.
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& So do cong nghé sir dung bé tron va bé loc tiép xiic:

Cl,
. P Bé tron 2 l Bé chira nude
N : Tram
TOCTENON | dimg c6 Beloc ¥ » sach bomnl > MLCN
’ . tiep xuc om
tach khi

Hinh 4-3: So dé sir dung bé trén diing va bé loc tiép xiic

Ap dung cho ngudn nudc ¢6 ham luong can lo ling nho hon 150mg/l, 46 mau nho
hon 150° coban va tram ¢4 cong suat bat ky.

¢/ So dd cong nghé xi Ij nudc ngam:

& Khir st bang lam thodng don gian va loc nhanh:

Cl,
Lam
3 thoédn . A .
Nudc ngudn d(mg Bé loc Be chuahnuoc Tram
> gian »  phanh . sac bomIl —»MLCN

Hinh 4-5: Khir sit bang lam thodng don gian va loc nhanh
Pham vi 4p dung:
- Ham luong sét < 15 mg/l
- D6 6xi hoéa < [0,15(Fe*).5] mg/l O,
-NH; < Img/l
-Po mau < 15°

- PH sau lam thodng > 6,8

2+

- Do kiém con lai trong nude > (1+ >3 ) mgdl/Il
# So do 2: Gian mua - lang tiép xic - loc
Pham vi dp dung:
+ Cpe £ 25 mg/l
+ Nudc sau lam thoang: PH > 6,8; K; > 2mgdl/l; H,S<0,2mg/l;
NH,; < 1mg/1
+ Tran xtr 1y ¢ cOng suat bat ky
Cl,
Nudc ngudn Lam Bé ling Bé loc l Bé chira TB

thoang [P] tiép xic trong Iy » nuécsach [ 1 [> MLCN

Hinh 4-6: Khir sdt bang lam thodng , ling tiép xiic va loc
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# So do 3: Thung quat gi6 - ling tiép xdc - loc

Ap dung: Tram xu 1y c¢6 cOng suat vira va 16n va c6 ham lugng sat cao
Cl,

Nudc ngudn Thung Bé ling Bé loc l Bé chtra TB

> quatgi6 [P tiép xic trong luc nuée sach » 1 > MLCN

A 4

Hinh 4-7: Khir sit bang thing quat gié , ling tiép xiic va loc

Il - KEO TU & CAC CONG TRINH KEO TU

1/ KEO TU:

Can ban trong nudc thién nhién thuong 1a hat cét, sét, bun, sinh vat phu du, san phém
phan huy cta cdc chét hitu co... Cic hat cin 16n c6 kha nang tu ling trong nudc, con cin bé &
trang théi lo limg. Trong k¥ thuat xir 1y nuéc bang céc bién phap xir Iy co hoc nhu ling tinh,
loc chi ¢6 thé loai bo nhitng hat ¢6 kich thudce 16n hon 10 mm, con nhiing hat cén c6 d<10™*
mm phai 4p dung xir Iy bang phuong phdp 1y héa.

Pic diém co ban cua hat cin bé 1a do kich thuée vo cung nho nén cé bé mat tiép xuc
rat 16n trén mot don vi thé tich, cdc hat cin nay d& dang hap thy, két bam vdi cdc chat xung
quanh hodc 1an nhau dé tao ra bong can to hon. Mat khac céac hat can déu mang di¢n tich va
chiing c6 kha ning lién két v6i nhau hodc day nhau bang luc dién tir. Tuy nhién trong moi
truong nudce, do céac loai luc twong tac gitta cac hat can bé hon luc déy do chuyén dong nhi¢t
Brown nén céc hat cin ludn ludn ton tai ¢ trang thdi lo ling.

Bang viéc phd vo trang thdi cAn bang dong tu nhién ciia moi trudong nudc, sé tao cic
diéu kién thuan loi dé céc hat cin két dinh voi nhau thanh céc hat cin 16n hon va dé xu 1y
hon. Trong cong nghé xir 1y nudc 1a cho theo vao nudc cic héa chat 1am nhén té keo tu céc
hat can lo ltng

* Hoa chat str dung:

- Phén nhém : Al»(S0O4)3.18H,0
- Phén sat : FeS0O4.7H,0, FeCl;.6H,O

* Co ché : Khi cho phén vao nudc

- Phén nhom :

Al (SOy4); + 6H,0 = 2A1%" +3504% + 6H" + 60H = Al(OH)3\L’ + 2H,SO,4
) Bong keét tua

- Phén sat :

Fe** + 2H,0 = Fe(OH), + 2H"
4Fe(OH), + O, + 2H,0 = 4Fe(OH);
FeCl; + 3H,0 = Fe** + 3CI" + 3H" + 30H = Fe(OH); + 3HCl

Fe(OH); , AI(OH); la cac hat keo nho c6 kha nang hép phu cac hat lo ling va c6 kich
thudc bé 1én bé mat ctia minh, rdi dinh két dan 1én tao thanh nhiing bong cin co thé giit lai ¢
bé ling va loc.
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2/ CAC CONG TRINH KEO TU:

1- B& hoa tron phén.

¢ 2- Thung dung dich
ﬁl 3- Thiét bi dinh lugng phén
=
— |

4- Bé hoa tron phén+nudc
5- Bé phan tng
6- B& l&ng bong can

Hinh 4-8: So dé cdc cong trinh ciia giai doan keo tu

a/ Cong trinh chuan bij hoa chét:
- Thung hoa tron phen : hoa tron so bd phen voi nude.
- Thﬁpg dung dich (bé tiéu thy) : Pha theo diing nong d6 tinh toan.
- Thiét bi dinh lugng phen

h/ B& tron:

Muc tiéu cta qud trinh tron 12 dwa cdc phan tir héa chit vao trang thdi phan tan déu
trong moi trudong nudc trude khi phan rng keo tu xay ra, dong thoi tao dicu kién ti€p xuc tot
nhat gitra chiing véi cdc thanh phan tham gia phan ung.

Hiéu qua ctia qud trinh trén phu thudc vao cudng do va thoi gian khudy tron.

Thoi gian khqu tron hi€u quéa dugc tinh cho dén ltic héa chat da phan téan déu vao
nudc va da dé hinh thanh cic nhan keo tu nhung khong qué 1au lam anh hudéng dén ciac phan
ung tiép theo. Trong thyc t€ thoi gian hoa tron hi€u qua tir 3 gidy dén 2 phuit.

Qua trinh tron duoc thuc hién bang cdc cong trinh tron, theo nguyén tac cau tao va van
hanh duoc chia ra:

* Tron thuy luc: vé ban chét 1a dung cdc vat can dé tao ra sy x40 tron trong dong chay
cua hon hgp nudc va héa chat. Tron thuy lyc c6 the thuc hién trong:

- Ong déy cua tram bom nudc thd

- Bé tron ¢6 vach ngin

- Bé tron dung

* Tron co khi: diing ning luong cua canh khudy dé tao ra dong chay réi.
¢/ B& phan ting:

Hiéu qua qud trinh keo tu phu thudc vao rat nhiéu yéu t6. V&i mdi ngudn nude cu thé
sau khi da xdc dinh liéu Iugng va loai phén sur dung thi hi¢u qua keo tu chi phu thudc vao
cudng do khudy tron G va thoi gian hoan thanh phan tng tao bong cin T. Thuc té 2 dai luong
nay duoc xac dinh bang thyc nghiém.

Qud trinh hinh thanh bdng cin thuong cin ¢6 G = 30 - 70s™, thoi gian phan tng tir 15
- 35°.

®

Nguyén Lan Phuong DHBKDN



Gida trinh. CAP THOAT NUOC

Thudng ding cac bé phan 0 tng thuy luc (ngan phan Gmg ¢6 vach ngan ngang hoac bé
phan tmg xo4y — ngan phan tmg két hop véi bé ling dimg) hay bé phan ting c6 may khuay.

IV - LANG

Lang 12 mot khau xir 1y quan trong trong cong ngh¢ xur 1y nudc. La giai doan lam sach
s0 bd trude khi dua nude vao bé loc dé hoan thanh qu4 trinh lam trong nudc. Dua trén nguyén
1y roi theo trong luc, viéc 1am lang c6 thé loai bo tir 90-99% luwong chat ban chira trong nudc.

Nguyén tic : Nudc duge chay tur tir qua bé ling, dudi tac dung cta trong luc ban thin

cac hat can s€ roi xuong day bé.

Theo chuyén dong ciia nudc ngudi ta chia 1am 3 loai bé ling

- Bé ling ngang

- Bé lang dung

- Bé ling ly tAm

Ngoai 3 loai bé lang trén hién nay nguoi ta con sir dung cyclon thuy lyc dé ling so bo
nudc ¢6 do duc theo chu ky (tach cat co6 kich thudc 16n) hoac sir dung bé léng trong cé tr:?mg
cin lo ling : nudc chuyén dong tir dudi 1én trén voi toc do thich hop, trong bé dan dan hinh
thanh mot tang cin lo limg. Tang cin ndy c6 kha ning hdp phu cac hat keo, cin trong nudc
lam cho nudc trong.

1/ BE LANG NGANG:
Bé lang ngang c6 dang hinh chit nhat, ¢6 thé 1am bang gach hoic bétdng cdt thép.

Str dung cho cdc tram xu 1y ¢6 Q > 300 m’/ngd d6i v6i trudng hop xir Iy nude c6 ding
phen va dp dung voi cong suat bat ky cho tram xu ly khong dung phen.

> © 5
Bé N . N\
phédn | A é : 3 Sang bé loc
g ) @ | 1 N
T™ (4) : (®)
Ty Ll

©)
Hinh 4-9: Ciu tao bé ling ngang

(D C)ng dan nudc tir bé phan ing sang
(2) Méng phan phdi nudc

(3) Viach phan phdi dau bé

(4) Viing lang

(5) Vung chtra can

(6) Vach ngan thu nudc cudi bé

(7) Mang thu nudc

(8) Ong dan nuéc sang bé loc

(9) Ong xa cin.
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* CAu tao: bé gidng chira hinh chir nhat. Nudc chuyén dong trong bé theo chiéu ngang.
Bé ling ngang gom 4 bd phén chinh :

- B6 phan phan phdi nudc vao bé

- Ving lang can

- Hé théng thu nudc di ling

- Hé thong thu xa can Bé ling ngang thudng chia 1am nhiéu ngin, chiéu rong mdi ngin
tir 3 +6m. Chiéu dai bé khong qui dinh. Khi bé c¢6 chiéu dai qué 16n c6 thé cho nudc chay
xoay chiéu. Dé giam bot dién tich bé mit xay dung c6 thé xiy dung bé ling nhiéu ting (2,3
tang).

Céc thong s cua bé ling ngang.
Vi=5-10 mm/s
u=0,12 -0,6 mm/s
H=2-35 mm/s

L =10
H

2/ BE LANG DUNG:

Bé lang dang nude chuyen dong theo phuong thang dimg tir dudi I€n trén, con cac hat
can roi nguoc chiéu véi chiéu chuyén dong ciia dong nudc tir trén xudng.

Bé ling dimg thuong c¢6 mit bang hinh vudng hodc hinh tron, duge st dung cho tram c6
cong suit nho (Q <3000 m’/ngd). Bé ling dimg thuong két hop véi bé phan tmg xody hinh
try.

Bé c6 thé xay bang gach hodc bétong cdt thép. Ong trung tdm c6 thé 1a thép cudn han
dién hay bé tong cot thép.

# D +
x (5) (6)
s /
T A Yl
) 4) —> Sang bé loc nhanh
Nudc tir bé _|, F—F———]
tron toi 1
. H,=H, ey )
(1) Nang phan ung xody
- (2) Ving ling
(3) Vung chura can
KB (4) Ong nudc va
) (5) Voi phun
h, 40-60° 8) (6) I\A/Iéng thu
(7) Ong nuéc ra
4 (8) Ong x4 cdn

Hinh 4-10: Céu tao bé ling dirng
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Nguyén tac 1am viéc: Nudc chay vao ong trung tAm gitra bé (ngan phan mg) di Xuong
dudi vao bé ling. Nudc chuyén dong theo chiéu tir dudi 1én trén, cin roi tir trén xudng day bé.
Nuéc di lang trong duoc thu vio mang vong bd tri xung quanh thanh bé va dua sang bé loc.

Cic thong sb cua bé:
v=0,5-0,7 mm/s

D<10m
2:1,5—2
H

* Ap dung cho cac tram c¢6 Q < 1000 m*/ngd va xtr Iy c6 dung pheén.

3/ BE. LANG LY TAM:

Bé lang li tAim c6 dang hinh tron, duong kinh tir 5m tré 1én. Thuong ding dé so ling
ngudn nudc c¢6 ham luong cin cao, C, > 2000 mg/l. Ap dung cho tram c6 cong suét 1on Q >
30.000 m*/ngd.

“)

I L 1. Ong dan vao
' )
! — 5) 2. Mang thu nué6e
J ! ; . L_E/ 3. Cénh gat buin bang cao su
DI N 4. Hé théng cao bun
' ~ ~ N
el > 5. Ong dan nuédc sang bé loc
e M .
I 6. Ong x4 can
e 1A y !
Nudc tubé | /4 i —
tron t6i / = —

1)

Hinh 4-11: So d6 ciu tao bé ling ly tim

* Nguyén tac 1am viée: Nude can xur 1y theo 6 dng trung tim vao ngdn phan phdi, phan phbi
déu vao vung lang. Nudc tir ving ling chuyén dong tir trong ra ngoai va tir dudi 1én trén. Cin
duoc ling xudng ddy. Nudc trong thi duoc thu vio mang vang vio mdng tp trung theo dudng
6ng sang bé loc.

Dé thu bun c6 thiét bi gat can gdm dam chuyén dong theo ray vong tron. Dam treo gian
cao thép c6 cdc canh gat & phia duéi. Nho nhitng cdnh gat ndy, cin ling ¢ ddy duoc gat vao
phéu va xa ra ngoai theo dng xa can.

Cic thong sb cua bé.
D< 50m
H=1,5-2,5 ¢ thanh
H=3-5 ¢ trung tam
Hiéu suét ling thap 40 — 80%

Nguyén Lan Phuong =37 = DHBKDN



Gida trinh. CAP THOAT NUOC

V-10C

La giai doan cudi cung ctia qua trinh lam trong thyuc hién trong cic bé loc bang cach
cho nudc di qua 16p vat liéu loc — thuong 1a cat thach anh day 0,7 — 1,3m; ¢& hat 0,5 — Imm
hodc than gy ddp vun hodc dng — to — ra — xit. Dé giit cho cat khoi di theo nudc vao cac éng
thu nudc, dudi 10p cat ngudi ta db 1 16p dd bang cudi hodc d4 dam.
* Phan loai :
- Theo tdc d6 loc
+ Bé loc cham : toc d6 loc 0,1 — 0,3 m’/h
e Uu diém : nudc trong, thoi gian cong tac 1au, 1 — 2 thang mai rira 11an
e Nhuoc diém : Toc dd loc cham, kich thuge bé 16m, gia thanh x4y dung cao,
quén 1y vat va.
* Ap dung cho cac tram ¢ cong suét nho.
+ Bé loc nhanh : Téc do loc nhanh 6 — 10 m’/h. Céc hat can duoc gitr lai nho luc dinh
cua no voi cac hat cat.
e Uu diém : Kich thudc bé nho, gia thanh xay dung re.
e Nhugc diém : Chong ban, phai tay rira ludn (1 ngay dém phai rira 1 — 3 lan).
Rira bé thuong duoc co gidi hoa, bom nude cho chay ngugc chidu véi van tde
gp 7 — 10 14n khi loc véi cudng do rira 10 — 15 m? dién tich.

2
/
o
=
1
s
= §9
A o PR - 13
1 1/[ / :8: 8
H
%
10
Hinh 4-12: So' d6 ciu tao ciia bé loc nhanh trong luc
1. Ong din nudc vao bé loc; 2. Mang dan nuéc
3. Méng phan phdi phuy; 4. Vat li¢u loc
5.Vit liéu da; 6. Tam dan c6 khe 10 d& vat liéu loc
7.Pudng dan nudc sang bé chira nudce sach. ’
8. dudng ong cap nudc rira bé loc; 9. Ong rtra nudce xa loc.
10. Van xa nuoc loc dau.; 11. Cira quan ly.
12. Ham thu nudc; 13.0ng cap gid rua loc

- Phén loai theo ap lyc :
+ B@ loc hé trong luc
+ B¢ loc ap luc
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- Phan loai theo chiéu dong nudc :

+ B¢ loc xudi

+ Bé loc nguoc

+ Bé loc 2 chiéu

- Phan loai theo s luong vat li¢u loc:
+116p

+ 2 16p

+ nhiéu 16p

- Phan loai theo d0 16n hat vat liéu loc:
+ Bé loc hat bé

+ Bé loc hat trung

+ B¢ loc hat tho

- Phan loai theo nguyén tic:

+ Loc ludi

+ Loc qua vat liéu xép

+ Loc qua vat li¢u hat

VI - KHd TRANG

Sau khi qua bé ling, bé loc phan 16n vi tring & trong nudc da bi giit lai (90%) va bi
tiéu diét. Tuy nhién dé ddm bao hoan toan v¢ sinh phai khir trung nudc.

* Cac cach khu trung:
1. Nhiét : Pun nuéc & nhiét 46 > 75°C trong nude

2. Dung tia tir ngoai : Dung loai dén phat ra tia tir ngoai dé diét trung. Phuong phap
nay don gian nhung thiét bi dt tién, hay hong va tén dién (10 — 30Kw/1000m”).

3. Dung 6z6n : Dua 6z6n vao nudc —» tao [O] —» diét trung
4. Dung séng siéu Am : Dung thiét bi phat ra song siéu 4m tan s6 500KHz
— Vi trung bi tiéu diét.
5. Phwong phap clo héa : Sir dung clor hodc hop chét cuia clor nhu clorua voi, zaven
NaOCl.

- Pua clorua voi vao nudc :

2Ca0Cl, —» Ca(0Cl), + CaCl,
Ca(OCl); + CO; + H,O —» CaCOs; + 2HOCI acid hypoclorit (oxh manh)

- PBua clor vao nudec :
Cl, + H,O —» HOCI + HCI
HOCI —» H"+Ocl
ion hypoclorit (oxh rit manh)

_ Clor hay clorua voi thuong dua vao duong dng dan nudc tir bé loc sang bé chira nudc
ngam voi liéu lugng 0,5 — 1 mg/1, lugng clor thira khong dugc vugt qua 0,3 — 0,5 mg/l.

Dé phan tng hoan toan xay ra, thoi gian tiép xtc gitta dung dich clo va nudc 1én 30
phut.

bién phan mudi an NaCl tao ra Cly, Cl, hoa vao dung dich NaOH tao thanh nudc
zaven di vao khtr trung.

NaCl + H,O Z 2H" + CI' + NaOCl —>Na" + CI
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VIl - KHG TRUNG SAT TRONG NUGC

1/ KHU SAT BANG LAM THOANG:

- Sét trong nudc ngdm thuong ¢ dang Fe(OH),. Mudn khtr sit ngudi ta cho nudc tiép
xuc v6i khong khi dé oxy hoa Fe** thanh Fe®*

- Dung dan mua (thap tlep xuc) : Nudc tur gleng khoan bom 1én cao cho chay vao
mang rang cua hodc ong chiam 13 tao mua. Theo chiéu mua roi dit cic tim chén, khi nuéc roi
dit cac tAm van tryc tiép vao nudc va qua trinh oxy héa dugc thyc hién.

- Thung quat gi6 : khong khi vao nho quat gid, thuong lam thoang nhan tao. Ung dung
cho tram c6 cong suat bé.

-Néu Cr. <9 mg/1 : thuc hi¢n phun mua (lam thoang) truc tiép trén bé loc.

2/ KHU SAT BANG LAM THOANG PON GIAN & LOC:
Cho nudc tran qua mi¢ng éng dit cao hon bé loc chung 0,5m.
Ap dung Cp. <9 mg/l,Ph>6,8 ,Fe**/Fe'™ <30%
Trudng hop pH thp phai dua véi vao dé kiém hoa

0.3+0.4 |—r
s
0.3+ 0.4

Hinh 4-13: Khir st bang lam thodng va loc.

2/ KHU SAT DUNG HOA CHAT:

a/ Khit sdt bang chét oxy hoa manh:
) Céc chét oxi hod manh thuong st Eiung dé khur sat 1a: Cl,, KMnO,, 0O5...Khi cho cac
chat oxi hod manh vao nudc, phan tng dién ra:
2Fe”* + Cl, + 6H,0 = 2Fe(OH); + CI' + 6H'
3Fe** + KMnO, + 7H,0 = 3Fe(OH); + MnO, + K* + 5H*
Trong phan tmg, dé oxi hod Img Fe®* cin 0,64 mgCl, hodc 0,94mg KMnOy va dong
thoi d kiém cta nudc giam di 0,018mgdl/1.

So sanh vé&i phuong phdp khir st bang lam thodng, diing chét oxi hod manh phan tng
xay ra nhanh hon, pH méi truong thip hon (pH<6). Trong nudc c6 ton tai cdc hop chit nhu:
H,S, NHj thi chiing s& gay anh huong dén qua trinh khir sat.
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b/ Khir st bang voi:
Khir sit bang voi thuong két hop v6i qud trinh 1am 6n dinh nuéc hodc 1am mém nude.
Quid trinh khir sit bang voi xay ra theo 2 trudng hop:
- Truong hgp nude c6 oxi hoa tan:
4Fe(HCO3), + O, + 2H,0 + 4Ca(OH), — 4Fe(OH)3d + 4Ca(HCO;),
- Truong hgp nudc khong ¢ oxi hoa tan:
Fe(HCO3), + Ca(OH), — FeCO;3 + CaCOs + H,0O

¢/ Cac phuong phap khit sat khac:
& Khir st bang trao déi cation:
Cho nudc di qua 16p vat liéu loc c6 kha bang trao ddi i6n. Céc ion H* va Na* ¢6 trong

thanh phan vat liéu loc sé& trao d6i voi ion Fe** ¢6 trong nudc, két qua Fe** duoc giit lai trong
16p vat licu loc.
2[K]Na + Fe(HCOs), — [K],Fe + 2NaHCO;
2[K]H + Fe(HCOs), — [K]:Fe + H,CO;
Cation duoc tai sinh bﬁng HCI, NaCl
HCI + [K],Fe — [K]H + FeCl,
NaCl + [K],Fe — [K]Na + FeCl,

Phuong phép nay dem lai hiéu qua khur st cao, thuong st dung cho ngudn nuoc co
chira Fe** ¢ dang hoa tan. Ding két hop véi 1am mém nu6e. Chi phi cho khir Fe?* bang trao
doi cation gia kha dat.

# Khir sdt bc%rgg dién phan: Dung cuc 4m bang sit, nhom, cuc duong bang ddng, bach kim
hay dong ma kén.

& Khir sdt bang phwong phdp vi sinh vdt: Cdy cdc mam khuén sét trong 16p cit loc cta bé
loc.

& Khir scf{ ngay trong long dat: Dua trén nguyén tic, céc ion Ca®*, Mg gén trén khodng vat
clia tAng dit d4 chira nude c6 khinng trao doi ion véi céc ion Fe* ciia nudc ngdm.

2

VIl - KHU MANGAN

Mangan thudng tdn tai song song véi sit & dang i6n Mn** trong nudc ngam va dang
keo hitu co trong nude mét. Do d6 viéc khir mangan thuong duoc tién hanh dong thoi voi khur
sat.

Mangan ¢ dang hoa tan Mn?* khi bi 6xi héa chuyén dan thanh Mn®* va Mn** & dang
hydroxit két tua:

2Mn(HCOs3), + O3 + 6H,0 — 2Mn(OH),4 + 4H" + 4HCO

Qud trinh khir mangan phu thudc vao pH cta nudc. Thuc nghiém cho thiy néu PH <8
va khong c6 chét két xdc tac thi qud trinh oxi héa Mn** rét cham. D6 PH t6i vu: 8,5 + 9,0.

Tuong ty nhu véi sit, qui trinh khir mangan co ban ciing bao gébm cic khau lam
thodng, lang, loc. Trong qué trinh lgc, hat loc dugc phu dan 1 16p Mn(OH), dién tich am, 16p
mn(OH); c6 téc dung nhu chét xidc téc hip thi cdc ion Mn** va i héa né theo phuong trinh

Mn(OH), + Mn(OH), — 2Mn(OH);
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4Mn(OH)3 + O; + H,O — 4Mn(OH)4

Lop pht Mn(OH), lai tham gia vao phdn itmg md&i ctr nhu vy tao ra 1 chu trinh phan
tng lién tuc. Nhu vay hiéu qua khir mangan lai phu thugc vao 16p phu Mn(OH)4 do chinh qué
tinh khir tao ra trén bé mat hat cat loc.

Trong thug té dé dua bé loc vao ché dd hoat dong on dinh, can pha thém nudc dung
dich KMnOjy voi liéu lugn 1-3mg/1 vai ngay dau hoac nang PH 1én trén 9.

Cong ngh¢ khir Mangan:

1/ KHU MANGAN BANG LAM THOANG:

-So dd 1: lam thodng ty nhién hodc 1am thodng cudng birc, lang tiép xic, loc 1 16p vt
liéu loc.

Ap dung: ham luong mangan trong nude nhd va ton tai dudi dang Mn”* hoa tan. Vat
liéu loc dung cét thach anh day 1,2 + 1,5m.

-So @6 2: 1am thodng tw nhién hodc cudng birc - lang tiép xic loc 1 hay 2 16p vat liéu
loc.

Mot 16p vat liu la cat den day 1,5m; hodc 2 16p vat liéu loc 1a 16p vat ligu loc.

Mot 16p vat li€u loc 1a cat den day 1,5m; hodc 2 16p vat liu loc 1a than Angtraxit va
catday = 1,5m.

Ap dung: ham luong Mangan trong nudc ngudn cao.
- S0 d6 3: Lam thodng cudng bic - lang tiép xdc - loc 2 béc.

Khr sét dugc thue hién ¢ lam thodng - lang tiép xiic - loc. Sau d6 nang PH 1én 8 — 1am
thodng - loc ¢ bé loc bac 2 dé khir Mangan.

Phuong phép nay tén kém nhung dem lai hiéu quéa xur 1y 6n dinh.

2/ PHUONG PHAP DUNG HOA CHAT:
Str dung cdc chét ¢6 tinh 6xi héa manh nhu Clo, ozén, Kali permanganat.
Clo 6xi héa Mn** & PH = 7 trong t = 60 + 90 phiit
C10, va Ozon 6xi héa Mn>* can 1,35 CIO; hay 1,45mg O3

KMnO, 6xi héa Mn** & moi dang ton tai ké ca keo hitu co dé tao thanh Mn(OH),

3/ PHUONG PHAP SINH HOC:

Cay 1 loai vi sinh vét c6 kha nang hip thy mangan trong qua trinh sinh trudng 1én bé
mat vat liéu loc. xdc vi sinh vat s¢€ tao thanh 16p mang oxit mangan trén bé mat hat vat li¢u loc
cO tac dung xuc tiac qud trinh khir Mangan.

2M1’1(HCO3)2 + 02 + 6H20 —> MII(OH)4 + 4H+ + 4HC03-

2 - . -
IX - KHU H,S BANG LAM THOANG
pH <5 : tao H,S
pH=5-10: tao H,S, HS", $*
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pH> 10 : HS", $*

Lam thoang pH <5

Khir H,S con lai sau qua trinh lam thoang bang clor
H,S + 4Cl, + 4H,0 —> H,SO4 + 8HCI

HS™ +4Cl, + 41,0 —> SO,” +8Cl + 9H"
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