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LAM MEM NUOC




XU LY NUOC CHUA PHEN



GIOI THIEU

e 41% dién tich dat & ving BDBSCL bj nhiém
phén => rira troi => nw&c bi nhiém phén

e Dac diém cua ngudn nwéc bi nhiém phén:
Chtra nhiéu ion H+ => pH thap
Chtra cac mudi thiy phan mang tinh axit
nhu: AICL,, Al,(SO,),, FeCl,, FeSO,,
Fe,(SO,)3

Khong c6 tinh chat d&m (ham lwgng ion
HCO,, CO,? thap)




CAC LOAI NUO'C NHIEM PHEN

e Loai1:

. Dac diem:

+ Mau: Vang duc

+pH:2,5-3,0

+ Do kiem: 0

+ Ham lwong sat: 30 — 120 mg/l

+ Ham lwgng SO,2: 800 — 5000mg/I

+ Chtra nhiéu céc tap mun hiru co.

- Céch xt ly: Chwa tim dwoc bién phap xtr ly nguon
nwdc nay lam nwéc cap.



CAC LOAI NUO'C NHIEM PHEN

e loai?Z2:
Pac diém:
+ Mau: vang duc
+pH:2,5-3,5
+ Do kiem: 0
+ Ham lwong sat: 25 — 70 mg/
+ Ham lwong SO,2: 100-380mg/I
+ P36 man: 180 mg/l
+ Chtva nhiéu tap chat hiru co
Bién phap xw ly:
+ Kiém héa nuwéc => nang pH 1én 6,5 va khir sat
+ lang va loc két tia




CAC LOAI NUO'C NHIEM PHEN

e Loai3:
Pac tinh:
+ Mau: trong xanh
+pH:25-2,8
+ Do kiém: 0
+ Ham lwong sat: 2-10mg/l
+ Ham lwgng nhom: 4 — 20 mg/I
+ Ham lwong SO,2: 100-400mg/I
Phwong phap xu ly:
+ Kiém héa => nang pH, khir nhdm va sat
+ Cho nwéc loc qua tro bép




LAM MEM NUOC




KHAI NIEM CHUNG

e Lam mém nuwdéc la qua trinh lam giam nong dé cla ion
Ca** va Mg?* trong nuéc

e Khilam mém phai can cwa vao: Murc d6 lam mém can
thiét, chat lwong nwéc nguon, céc chi tiéu kinh té.

e Cac phwong phap lam mém nuwéec:

+ Phwong pha 8 dung hoa chat: cho hoa chat thich hop dé
két tua ion: Ca2+ va Mg?*

+ Phwong phap nhiét: dun néng hodc chwng cat nuéc

+ Phwong phap trao doi ion:loc nwée qua 16p loc cationit
c6 kha nang trao déi ion Na+, va H+

+ Phwong phép téng hop ’ ’
+ Loc qua mang ban tham, tham thau ngwoc




LAM MEM BANG NHIET

- Khi dun nwéce co thé khir dd cirng cacbonat
theo phuwong trinh sau:

Ca(HCO,), => CaCO,;l + CO,T + H,0O

Mg(HCO,), => MgCO, + CO, + H,O

sau do:

MgCO, + H,O => Mg(OH),! + CO,!

- Phwong phap nhiét chi ap dung cho cac hé
thong cap nwdc noi hoi vi tan dung dwoc
nhiét thtra cua ndi hoi.




LAM MEM BANG HOA CHAT

e Lam mém bang nuéc voi: ‘
ﬁ‘_p dung trong trwd&ng hop nwdc can giam dé cirng va dé
iém
Cé thé két hop véi phwong phap trao doi ion dé dem lai hiéu
gua cao hon.

PTPU:

2C0, + Ca(OH), => Ca(HCO,),
Ca(HCO,), + Ca(OH), => 2CaC0O4! + 2H,0
Mg(HCO;), + 2Ca(OH), => Mg(OH), + 2CaCO; 1 +2H,0

- Néu tong ham lwgng ion HCO, va CO,42 trong nwdc nho hon
ton% Ca?* va I\/Ig2+ => mot phan Mg c?'nuyen thanh MgSQO,,
|, => dling voi dé xt ly theo pfpu:



LAM MEM BANG HOA CHAT

MgSO, + Ca(OH), => Mg(OH),! + CaSO,

MgCl, + Ca(OH), => Mg(OH),! + CaCl,

qua trinh nay lam giam dé ctrng Mg nhwng lai tang do
cirng Ca => tong do clrng khong doi => cho them
CO,? vao de ket tua Ca?*

- Pé khir d6 clrng cacbonat liéu lwong voi Dv tinh
theo CaO dwoc ap dung theo cong thurc:

+ Khi:

Ca** CO D
>C:D =28(—2%+C,.+—%+40,5(me/l
y G =28 Gt A 0.9 me 1)

K




LAM MEM BANG HOA CHAT

Khi: " *
. %<CC;DV:28(%+2CK—@2 +DK +1)(mg /1)
Trong dézo 22 20 €k

CO,: nong dd CO, tw do trong nwac (mg/)

Ca?* ham lwong canxi trong nwée(mg/l)

Cc, Ck: d6 cirng cacbonat va khong cacbonat trong nwéc
(mgdl/l)

Dy: liéu lwgng chat keo tu FeCl, or FeSO, tinh theo san pham
kho

e. dwong lwong hoat chat trong chat keo tu (FeCl,: e =54;




LAM MEM BANG HOA CHAT

e Liéu lwong voi va soda khi lam mém nwéc xac dinh
theo cong thurc:
Mg* D

CO
D =28. 24+C. + +—L£40,5)(mg/l
Y (22 12 e, Jimg I1)

CK

€k

D,, =53(C, + +1)(mg /1)

Trong dé: Mg?+: ham lwvong Mg cé trong nwéece



LAM MEM BANG HOA CHAT

e Khi lam mém bang vdi hodc soda: liéu lwong chat keo tu tinh
theo san pham khé dwoc xac dinh theo cbng thire:

_ N3
D =3Cmgll)
Trong dé: C: ham lwong can tao thanh khi lam mém.
C tinh theo cOng thirc:

CO, Mg2+

C=M,+50.(C,+C +E+O 5)+29.(2—)+D. (100—m)

100

)+ (mg /1)

(Khi lam mém bang voi hoac soda)



LAM MEM BANG HOA CHAT

2+ .
O, ey My p GO

22 12 100
(Khi khtr d6 cirng cacbonat)

C=M,+50.(

Trong do:

M,: Ham lwgng chéat lo Itrng trong nwdc ngam
Ctp: d6 ctrng toan phan cua nwdce

m: % CaO co trong vOi thi treong

Dv: liéu lwgng voi tinh theo CaO



LAM MEM BANG HOA CHAT

e Lam mem nuéc bang phot phat:

Khi str dung voi va xoda van chua ha do clrng cua
nwédc xudng duoc dén muoc toi thiéu => dung
photphat dé giam dé cung:

ptpu: 3Ca?* + 2PO 3 => Ca3(P04)21
3Mg=+ + 2P0O,% => Mg,(PO,),1

Qua trinh lam meém nwéc bang phot phat chi dién ra
thuan loi & nhiét dé6 Ion hon 100°C.

Sau x&r ly d6 crng cla nwdc gidm xudng con
0,04-0,05 mgdi/i.

- Do gia thanh clia NagPO, cao, nén chi dung voi lieu
lwgng nho va sau khi da lam mém nwé&c bang voi va
x0da.




Phwong phap lam mém nwéc | &
bang natricationit

- Dung dé lam mém nwéc ngam va nwdc mat co
ham lwong chat lo Itrng < 5-8mg/l va d6 mau <
30°

- Do kiém cta nwdc khdng thay doi khi xir ly

Pd clrng cla nwdc cd thé gidm xudng dén
0,03-0,05 mgdl/l khi dung phuwong phap Natri
cationit mot bac va gidm xudng con 0,01 mgdl/l
khi diing hai bac



Phwong phap lam mém nwéc | 328
bang natricationit

Khéi lwong cationit cho vao bé loc 1 dwoc xac dinh theo
cong thuce:

Trong do:
q: lwu lwgng nwde dwa vao lam mém
Gyt DO cbng toan phan cdia nwdc nguon (gdl/l)
E, Na kha nang trao doi the tich lam viéc cua cationit
n: So lan hoan nguy&n maéi bé loc trong 1 ngay

E,N = . 0.Bna-Cna-Eni0,50,.Cy,
trong do:

a,: Hé so hiéu suat hoan nguyeén co ké dén sy hoan
nguyén khéng hoan toan (theo bang)



Phwong phap lam mém nwéc | &
bang natricationit

- Bna: HE s6 ké dén do glam kha nang trao doi
cationit, doi voi Ca2+ va Mg2+ do Na+ bi gitr lai mot
phan (theo bang)

. Cy,: NONG d6 Na trong nwéc nguon:
CNa = Na*/23

Ey, : Kha nang trao do6i toan phan theo thé tich
gdl/m3 xac dinh theo so liéu xuat xwédng

- gr : Lwu lwong don vi nwéc dé rira cationit tinh bang
m31m? cationit lay bang 4-5.

- Ctp: B6 cirng toan phan cta nwéc nguon(gdl/m3)



Phwong phap lam mém nwéc | &°
bang natricationit

e Dién tich bé loc cationit bac 1 can xac dinh nhw sau:
For = We/H (m?)
Trong do:
W.:Khdi tich cationit cho vao bé (m3)
H : Chiéu cao I&p cationit trong bé, 1ay bang 2-3m (trj s6
l&n dung cho nwéc co db cieng Ion hon 10 mgdl/l)
e Toc déd loc:
- Khi dé cirng tp cua nuwdc <5 mgdl/l thi v = 25m/h
- Khi d6 ctrng tp cua nuwde tr 5-10 mgdl/l thi v = 15m/h
- Khi @6 ctrng toan phan cua nwéce tir 10-15 mgdl/l thi
v =10m/h




Phwong phap lam mém nwéc | &
bang natricationit

e Hoan nguyén bé loc cationit bang mudi an.
Lwong mudi &n dung cho 1 1an hoan nguyén bé loc Natri
- cationit xac dinh theo cong thirc:

P = f.H.E,N2.a/1000 (kg)

Trong do:

f : Dién tich 1 bé loc (m2)

H : Chiéu cao I&p loc cationit trong bé (m)

E, Na: Kha nang trao dbi lam viéc theo thé tich cua cationit
(gdl/m)

a : Lwong nwéc cho 1 gdl cua thé tich trao déi lam viéc
(120- 1509/ng doi v&i bé loc bac | trong so dd 1am viéc 2
bac va 150- 200 g/gdl trong so’ dd 1am viéc 1 bac)
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KHU MAN VA KHU MUOI

e Khir man la gidm ham lwgng mudi trong nwéc dén tri so
thoa méan yéu cau doi voi nwéc dL‘mg cho an udng.

e Khir mudila glam triét dé Iucyng mudi hoa tan trong
nwédc dén tri s6 thod man yéu cau cong nghé san xuat
quy dinh.

e Cac phwong phap khtr man:

¢+ Nwdc co ham lwgng. mudi dwdi 2 - 3 g/l dung theo
phwong phép trao dbi ion

e Nwdc cd ham lwong mudi ttr 2,5 - 15 g/I dung theo
phuwong phap dién phan hay Ioc qua mang loc ban tham.

* Nwoc ¢ ham luvong, mudi I&n hon 10 g/l, dung phwong
phap chwng cat, ddng lanh, hay loc qua mang ban tham.




Khir mén bang trao doi ion

Ap dung d6i v&i ngudn nwéc:

e Ham lwong mudi nhé hon 3000 mg/

e Ham lwong can khéng I&n hon 8 mg/I
e D6 mau cua nwéc khong Ién hon 30°

e DO 6xi hoa I&n hon 7 mg/i O2 ( tinh theo
KMnO4).Khi 6 oxi hoa I&n hon, phai loc
nwdc qua bé loc than hoat tinh.




Khir man bang trao doi ion

So d6 1:Loc ndi tlep clia bé loc H- cationit c6 dung tich
chira ion cao va bé loc anionit yéu.

e Ham lwong mudi con lai trong nwéc sau loc can Iéy nhw
sau:

Khong I&n hon 150 mg/l khi ham lugng mudi trong
nwéc ngudn dén 3000 mg/l

Khong I&n hon 25 mg/l khi ham lwgng mudi trong nwée
nguon dén 2000 mg/l.

Khong I&n hon 15 mg/l khi ham lwgng mudi trong nwée
nguon dén 1500 mg/l

e Can phai khir khi CO2 ra khdi nwéc da loc qua bé
cationit.



Khir man bang trao doi ion
e Dién tich loc cua bé loc anionit xac dinh theo cng thirc:

F — Q (m2)
e Trong do: nl.y,
Q : Cdng suat cta bé loc anionit ( m3/ ngay dém )
n : SO lan hoan nguyén bé loc anionit trong ngay, lay 2-3 lan
vt : Téc d6 loc tinh toan (m/h) 4< v, < 30 (m/h)
T : Thoi gian 1am viéc ciia mdi bé loc, gitka 2 1an hoan nguyén

T = 24/n —t,-t,-t5 (9iO)

t,:Thoi gian xoi anionit, t, = 0,25h
t, :Tf;@isﬁian bom qua anionit dung dich kiém dé hoan nguyén, t2
t,:Thoi gian riea anionit sau khi hoan nguyén, t; = 3h




Khir man bang trao doi ion

So do 2: (Khey mudi 2 bac) gom be loc H - cationit
bac |, bé loc co than hoat tinh dé khir chat hiru co,
dan khu khi dé khir CO2, bé loc H - cationit bac
2,bé loc H - Na - cationit.

- Trong bé: bé loc H - cationit bac 2 co vat lieu loc
bang anionit kiém manh dé khi axit silic.

- Dung dé khtr muoi trong nwéc dong thoi khir cé
axit silic. Nwée sau xu li theo so d6 2 c6 ham
lwgng mudi <1 mg/l, ham lwgng axit silic < 0,2
mg/



Khir man bang trao doi ion

e So d6 3: (khlr mudi 3 bac): thay bé loc H - Na
- cationit trong so dd 2 bang bé loc co6 vat
liéu loc hon hop cationit va anionit. Sau doé 1a
bé loc anionit bac 3 c6 chat anionit kiém
manh.

- Ap dung khi cé tdng ham lwgng mudi trong
nwéc sau khi xr li dat dwoec < 0,1 mg/l va
ham lwong axit silic < 0,05 mg/l



KHU MAN BANG PHUONG PHAP | ::
DIEN PHAN

e Ap dung dé kh&r man nwdc ngdm va
nwédc mat cd ham lwogng mubi tr 2500-
15.000 mg/L.

e Nudc dua vao thiét bi dién phan phai co:
Ham lwong can < 2 mg/l, d6 mau < 20°, dé
6xi hoa < 5 mg/l O,, ham lwgng sat < 0,05
mg/l, mangan < 0,05mg/I

e Nudc sau khi qua dién phan, ham lwong
mudi sé giam xudng dén 500 mg/L.



KHU MAN BANG PHUONG PHAP | ::
DIEN PHAN

e Do dong dién 1 chiéu di gia I&p nwdc can
dién phan: cation => cwc am, anion=> cuc
dwong

e WU diém:quan ly don gian va cé thé tw dong
hoa hoan toan.

e Nhuoc diém: ton dién



CAC PHUONG PHAP XU LY DAC | 3
BIET KHAC

e Flo hda nudc:

- Khi nwéc cap cho an uong sinh hoat c6 ham luong
Flo < 0,5 mg/l thi can phai pha thém Flo vao nwéc

- Héa chat: silic florua natri, florua natri: silic florua
amoni.

- Lwong héa chat dwa vao xac dinh theo céng thire:

100 100

. /m’
K C, (g )

D, =(ma—F").



CAC PHUONG PHAP XU LY DAC | 3
BIET KHAC

- Trong do:

m: hé s6 phu thudc vao vi tri dwa Flo vao nuwéc xiv ly.

+ Khi dwa Flo vao sau cong trinh lam sach (m=1).

+ Khi dwa Flo vao truéc bé loc hay bé loc tiép xtic(m = 1,1)

a: ham lwong Flo can thiét trong nwéc x ly(a = 0,7-1,2
g/m?)

K: ham lwong Flo trong hda chat tinh khiét (silic florua natri:
K = 60; florua natri:K = 45;Silic florua amoni:K = 64)

F8: ham lwong Flo ¢é trong nwdc ngudn (g/m3).

Cﬂ%i)/h)ém lwong héa chat tinh khiét trong séan pham ki thuét



CAC PHUONG PHAP XU LY DAC | 3
BIET KHAC

e Khu Flo trong nwéc:
- Trong nwée an udng sinh hoat, néu ham lwong Flo 1én hon
gi&i han cho phép, sé sinh ra bénh héng men rang
- Cach x& ly: phap loc nwéc qua 6xit nhém hoat tinh
- Pham vi ap dung: nwéc c6 ham Iwo’ng can trwdc khi di vao
bé loc < 8 mg/l, tdbng ham lwgng mudi < 1000 mg/l
- Hat vat liéu hap thu c6 d = 2-3mm

+ Béloc ap lwe Iay nhw sau: H,, = 2m khi ham lwgng Flo
trong nwéc dén 5 mg/i; Hvi = 3m kKhi ham lwong Flo ttr 8 -
10 mg/l.

+ Bé loc h&: khi ham lwgng Flo dén 5 mg/i thi H,, = 2,0m, khi
ham lwong Flo tir 8 -10 mg/l thi H,, = 2,5m.



CAC PHUONG PHAP XU LY DAC | 3
BIET KHAC

e Khur axit silic hoa tan trong nuéec

e Dé giam ham lwgng SiO,2 dén 3-5mg/l: diing
phén nhém hodc phén sat

e Dé ham lwgng SiO,2 dén 1-1,5 mg/l khi d6
kiém cua nwdc < 2 mgdl/l: x& ly bang MgO
va dun néng nwdc dén 35°C

e Dé giam ham lwgng SiO,? xudng 0,1 — 0,3
mg/l thi loc qua I&p MgO theo so @6 2 bac



