Ki THUAT XU LY NUOC NGAM

1. Mot 6 qua trinh co ban xir ly nuéc ngﬁm

Co rat nhleu phuong phap dé xur 1y nudc ngam tuy thudc vao nhleu yéu té
nhu: nhu cau cdp nudc, tiéu chuan dung nudc, dac diém cua ngudn nudc ngam, cac
diéu kién tu nhién, diéu kién kinh té xa hoi...ma ching ta s€ lya chon cong nghe
xt Iy nude ngdm sao cho phu hop. Tuy nhién c¢6 mot s6 qua trinh co ban co thé ap
dung dé xur Iy nudc ngdm duoc tom tit nhu bang sau:

Qua trinh xir ly:

*Muc dich

- Lam thoang: 1iy oxy tir khong khi dé oxy hoa sat v & mangan hoa tri IT hoa
tan trong nudc.

- Khu khi CO2 nang cao pH cua nudc dé day nhanh qua tr inh oxy hoa va
thuy phan sat, mangan trong day chuyén cong nghé khur sat v a mangan.

- Lam giau oxy dé ting thé oxy hoa khir ctia nuéc, khir cac chit ban ¢ dang
khi hoa tan trong nudc.

- Clo hoa so bo: oxy hoa sit va mangan hoa tan & dang cic phtic chat hiru
CO.

, - Loai trir rong, réu, tao phét trién trén thanh cac bé tron, tao bong can va bé
lang, bé loc.

- Trung hoa lugng ammoniac du, diét cac vi khuan tiét ra chét nhﬁy tr én mat
16p cac loc.

- Qua trinh khudy tron hoa chat: phan tan nhanh, déu phén va cic hoa chat
khéac vao nudc can xu ly.

- Qué’trinh keo tu va phan trng tao bong can: tao diéu kién va :[huc hién qua
trinh dinh két cac hat can keo phan tan thanh bong cén c6 kha nang lang va loc voi
toc do kinh té cho phép.

, - Qpé trinh léng: loai trir ra khoi nude cac hat can va bong c?n c6 kha nang
lang v&i toe do kinh té cho phép, lam gidm lugng vi trung va vi khuan.

- Qua trinh loc: loai tru cac hat can nho khong ling dugc trong bé ling,
nhung c6 kha nidng dinh két 1én bé mat hat loc.

- Hép thy va hap thu bang than hoat tinh

- Khtr mﬁ\i, vi, mau ctia nudc sau khi dung phuong phap xu 1y truyén thong
khong dat yéu cau.

- Flo hoa nuéc: nang cao ham lugng Flo trong nudc dén 0,6 — 0,9 mg/l dé
bdo v¢é men rang va xuong cho nguoi dung nudec.

- Khtr trang nudc: tiéu diét vi khudn va vi tring con lai trong nuéc sau bé
loc.

- ’(K)n dinh nu:é’c;: khtr tinh am thuc va tao ra mffmg bflo ve cach ly khong cho
nudc tiép xuc truc tiép vo1 vat liéu ma trong thanh 6ng dan dé bao vé ong va phu
tung trén Ong.

‘ - Lam mém nuéc: khir ra khoi nude cac ion Ca2+ va Mg2+ dén ndng d6 yéu
cau.



- Khtr mubi: khtr ra khoi nude cac cation va anion ciia cac mudi hoa tan dén
nong do yéu cau.

2. Phwong phép khir sat trong nwéc ngim

Trong nudc ngam sat thuong ton tai & dang ion, sit c6 hoa tri 2 (Fe 2+) la
thanh phan cua cac mu01 hoa tan nhu: Fe(HCO3)2; FeSOA4...ham luong sit ¢o
trong cac ngudn nude ngdm thudng cao va phan bb khong dong déu trong cac 16p
tram tich dudi dat sdu. Nudce c¢6 ham lugng sdt cao, lam cho nudc co mui tanh va
c6 mau vang, gy anh huong khong tot dén chat lugng nudc an udng sinh hoat va
san xuat. Do d6, khi ma nudc co6 ham lugng sit cao hon gidi han cho phép theo
tiéu chuan thi chung ta phai tién hanh khu sat.

Céc hop chat vo co cua ion sat hoa tri II:

- FeS, Fe(OH)2, FeCO3, Fe(HCO3)2, FeSO4, v.v...

Céc hop chat v6 co cua ion sat hoa tri I1I:

- Fe(OH)3, FeCl3 ...trong do Fe(OH)3 la chét keo tu, dé dang ling dong
trong cac bé lang va bé loc. Vi thé cac hop chat vo co cta st hoa tan trong nudc
hoan toan co the xt 1y bang phuong phap ly hoc: lam thoang ldy oxy cua khong
khi dé oxy hoa sit hoa tri II th anh st ho4 tri I1I va cho qua trinh thuy phan, keo tu
Fe(OH)3 xay ra hoan toan trong cic bé lang, bé loc tiép xtic va cac bé loc
Céc phtic chat vo co clia ion st vai silicat, photphat FeSiO(O H)3 +3)

- Céc phuc chit hitu co cta ion sat v&i axit humic, funvic, ...

- Céc ion sat hoa tan Fe(OH)+, Fe(OH)3 ton tai tuy thudc vao gia tri thé oxy
hoé khir va pH ctia moi truong.

- Céc loai phtrc chat va hdn hop cac ion hoa tan cta sit khong thé khir bang
phuong phap ly hoc thong thuong, ma phai két hop voi phuong phap hoa hoc.
Mudn khtr sit & dang nay phai cho thém vao nudc cac chat oxy hoa nhu: Cl-,
KMnO4, Ozone, da pha vo lién két va oxy hod ion sdt thanhion ho4 tri III hodc cho
vao nudc cac chat keo tu FeCl 3 , Al(SO4)3 va kiém hoa dé c6 gia tri pH thich hop
cho qua tr inh dong keo tu cac loai keo sit va phén xdy ra triét dé trong cac bé lang,
bé loc tiép xuc v a bé loc trong.

3. Cac phwong phap khir sit trong xir Iy nwée

3.1 Phwong phép oxy hoa sit

Nguyén 1y ctia phuong phap nay 1a oxy hoa (II) thanh s at (IIT) va tach chiing
ra khoi nuéc dudi dang hydroxyt st (IIT). Trong nudc ngam, sat (I1) bicacbonat 1a
mdt mudi khong bén, né dé dang thuy phan thanh sat (II) hydroxyt theo phan tng:

Fe(HCO)3)2 + 2H20 — Fe(OH)2 + 2H2CO3

Néu trong nudc c6 oxy hoa tan, sat (II) hydroxyt s& bi oxy hoa thanh st (III)

hydroxyt theo phan ung:
4Fe(OH)2 + 2H20 + 02 — 4Fe(OH)3 |

Sat (III) hydroxyt trong nuéc két tia thanh bong cin mau vang va cé thé
tach ra khoi nudc mot cach dé dang nhd qué trinh ling loc.Két hop cac phan tng
trén ta ¢ phan tng chung ctia qué trinh oxy hoa sit nhu sau:

4Fe2+ + 8HCO3 + 02 + H20 — 4Fe(OH)3 + 8H+ + 8HCO3

Nudc ngdm thuong khong chira 6xy hoa tan hodc c6 ham lugng 6xy hoa tan
rat thap. Dé ting ndng d6 6xyhoa tan trong nudc ngam, bién phap don gian nhat la



lam thoang. Hiéu qua cta budc lam thoang duge xac dinh theo nhu cau 6xy cho
qué trinh khr sit.

3.2 Phwong phap khir sit bang qua trinh dxy ho4

Lam thoang don gian bé mit loc: Nudce can khir sit dugc 1am thoang béng
dan phun mua ngay trén bé mit loc. Chiéu cao gian phun thuong
liy cao khoang 0,7m, 16 phun c6 dudng kinh tir 5-7mm, luu luong tudi vao khoang
10 m3 /m2 .h. Lugng 6xy hoa tan trong nude sau khi lam thoang ¢ nhiét do 250C
liy bang 40% luong 6xy hoa tan bdo hoa (& 250C luong 6xy bio hoa bing 8,1
mg/l).

Lam thoang bang gian mua tu nhién: Nudc can lam thoang duoc tudi 1én
gian lam thodng mot bic hay nhiéu bic v&i cic s an rai xi hodc tre go.
Luu luong tudi va chiéu cao thap ciling ldy nhu trudng hop trén. Luong 6xy hoa
tan sau lam thoang bang 55% luong 6xy hoa tan bdo hoa. Ham luong CO2 sau lam
thoang giam 50%.

Lam thoang cudng bic: Ciing ¢6 thé dung thap lam thoang cudng bic véi
lru lwong tudi tir 30 dén 40 m3 /h. Luong khong khi tiép xuc lay tir 4 dén 6
m3 cho 1m3 nudc. Lugng 6xy hoa tan sau lam thoang bang 70% ham lugng 6xy
hoa tan bao hoa. Ham luong CO2 sau lam thoang giam 75%.

3.3 Khir sit bang hoa chat

Khi trong nudc ngudn c6 ham luong tap chat hitu co cao, cac chit hitu co s&
tao ra dang keo bdo vé céac ion sat, nhu vay mudn khir st phai pha v& dugc mang
hitu cobao vé bang tac dung ctia cac chit 6xy hoa manh. Pi véi nude ngam, khi
1am luong sit qua cao dong thoi ton tai ca H 28 thi luong 6xy thu duge nho lam
thoang khong du dé 6xy hoa hét H2S va sat, trong trudong hop ndy can phai ding
dén hoa chat dé khtr sat.

Bién phap khtr sit bang voi: Khi cho voi vao nude, do pH ctia nude ting 1én.
O diéu kién giau ion OH-, cic ion Fe2+ thuy phan nhanh
chong thanh Fe(OH)2 va lang xuéng mot phan, thé 6xy hoa khir tiéu chuan cia hé
Fe(OH)2/Fe(OH)3 giam xubng, do d6 sat (II) d& dang chuyén hod thanh sat (III).
Sat (I1T) hydroxyt két tu th anh bong cin, lang trong bé lang va c6 thé dé dang tach
ra khoi nuéc. Phuong phap nay cé thé ap dung cho ca nudc mit va nuoc ngém
Nhuoc diém cta phuong phap nay la phai dung den céc thiét bi pha ché cong kénh,
quan ly phurc tap, cho n én thuong ket hop khir st véi qua tr inh xu ly khac nhu xtr
Iy 6n dinh nudc bang kiém, lam mém nudc bang voi két hop voi sdda.

Bién phap khur sit bang Clo: Qua trinh khtr sat bang clo dugc thuc hién nho

phan ng sau:
2Fe(HCO3)2 + C12+Ca(HCO3)2 + 6H20—2Fe(OH)3CaCl2 + 6H+6HCO3—

Bién phap khtr sat bang Kali Permanganat (KMnO 4): Khi ding KMnO4 dé
khir st, qua trinh xay ra rat nhanh vi cin mangan (IV) hydroxyt vira duoc tao
thanh s& 1a nhan t§ xtc tac cho qua trinh khir. Phan (mg xay ra theo phuong trinh
sau:

5Fe2+ + MnO4—- + 8H+ — 5Fe3+ + Mn2+ + 4H20

Bién phap kho sit bang cach loc qua 1op vat lieu dic biét

Cac vat li¢u dac bi¢t co kha nang xtc tac, déy nhanh qua tr inh 6xy hoa khir Fe2+



thanh Fe3+ va giir lai trong ting loc. Qua trinh dién ra rat nhanh chéng va c6 hié¢u
qua cao. Cat den 13 mot trong nhirng chét c6 dic tinh nhu thé.

Bién phap khtr sit bing phuong phap trao ddi ion. Phuong phép trao d6i ion
dugc sir dung khi két hop voi qua trinh khir cimg. Khi str dung thiét bi trao d6i
ion dé khir sat, nudc ngam khong duoc tiép xuc véi khong khi vi Fe3+ s& lam giam
kha ning trao ddi ctia cac ionic. Chi ¢6 hiéu qua khi khir nuéc ngadm c6 ham luong
sat thap.

Bién phap khur sat bang phuong phép vi sinh. Mot sb loai vi sinh co kha
ndng O0xy hoa sat trong dleu kién m a qué trinh 6xy hod hoa hoc xay ra rat kho
khin. Chung ta cdy cac mam khuan sat trong 16p cay loc cua bé loc, théng qua hoat
dong cua cac vi khuan sét d voc loai ra khoi nude. Thuong st dung thiét bi bé loc
chim dé khir sét.

4. Mot s6 giai doan vé cong nghé khir siit trong nuwéc cap

Giai doan dua cac hoa chat vao nudc: Giai doan ndy gom c6 qua trinh lam
thoang nudc dé 1am gidu oxy va khir khi cacbonic cling vdi viéc pha tron hoa chat
vao nudc nhu voi, phen, clo, 6zon, kali permanganate...

Giai doan xu ly so bd: Muc dich cua giai doan nay 1a nham tao ra nhiing
diéu kién cho phan tng oxy hoa khur dién ra d ugc hoan toan, nhanh chong. Céc
thiét bj can thiét cho giai doan nay la bé léng tiép xtc, bé loc so bo, bé loc tiép xuc,
bé lang ngang hoic lang trong.

Giai doan lam sach: Giai doan nay can den cac bé loc khac nhau. Tuy theo
ham lugng va thanh phan sit trong nudce ngudn clng v4i chat lugng nroc ngudn
ma quyét dinh quy trinh khir sit cu thé, thuong dugce xac dinh bang thuc nghiém
tai chd két hop véi cac két qua tinh toan so bd. Khi ham luong sit cao trén 6mg/l
va can khtr triét dé khi cacbonic, quy tr inh khir sit s& bao gdm ca ba giai
doan trén.

5. Mot so thiét bi khir sit thwong dwoc sir dung

Lam thoang don gian trén bé miat bé loc: Nguoi ta dung gian 6ng khoan 15
phun mua trén bé mat loc, 15 phun c¢6 duong kinh 5 dén 7 mm, tia nudc
dung ap luc phun 1én véi do cao 0,5 dén 0,6m. Luu lugng phun vao khoang
10m3/m2.h. Lam thoang truc tié trén bé mat bé loc chi nén ap dung khi nuoc
ngudn c6 ham luong sit thap va khong phai khir CO2.

Thép lam thodng ty nhién: St dung thap lam thoang ty nhién (gian mua) khi
can lam giau oxy két hop v&i khir khi CO2. Do kha ning trao d6i cia O2 16n hon
CO2 nén thap duoc thiét ké cho truong hop khir CO2. Gian mua cho kha ning thu
dugc luong 6xy hoa tan bang 55% luong oxy bdo hoa va c¢6 kha niang khir duoc
75-80% luong CO2 con lai sau khi 1am thoang khong xudng thap hon 5-6mg/I.

Thap 1am thodng cudng bircCau tao cia thap lam thoang cudng buc ciing
gan giéng nhu thap lam thoang tu nhién, & day chi khac 1a khong khi dugc dua vao
thap cudng birc bang quat gio. Khong khi di ng ugc chiéu véi chiéu roi cua cac tia
nudc. Luu lugng tudi thuong lay tir 30 dén 40 m3/m2.h. Lugng khong khi cap vao
tir 4 #én 6m3 cho 1m3 nudc can lam thoang.

Bé lang tlep xuc: Bé lang t1ep xuc ¢6 chic nang gitr nude lai sau qua trinh
lam thoang trong mot thoi gian da dé qua trinh 6xy hoa va thuy phan dat dién ra
hoan toan, dong thoi tach mot phan can nang tr wdc khi chuyén sang bé loc. Trong



thuc té thuong léy thot gian luu cua nudc tir 30 dén 45 phat. Bé lang tiép xtc co
thé d uoc thiét ké nhu bé ling dung va thuong dit ngay dudi gian lam thoang. Be
loc tiép xuc hay bé loc so bd duoc ap dung khi ham luong sat trong nudc nguon
cao hodc can khir dong thoi cd mangan. Bé loc tlep xtic ¢6 ciu tao nhu cac bé loc
thong thudng véi 16p vat liéu loc bang soi, than antraxit, sanh, sir...cé kich thudc
hat 16n. Téc d6 loc thuong khdng ché trong khoang 15 dén 20mv/h.

Bé loc can sat: Pé loc sach nude ¢ chia cin sit, sir dung cac bé loc nhanh
thong th vong. Do khac vo1 bé loc can ban b inh thudng & chd qua trinh 6xy hoa va
thuy phén sit con tiép tuc xay ra trong 16p vat liéu loc, n én ngay tir dau chu ky loc,
cin da bam san trong 16p vat liéu loc va do chaa cin cua 16p vat lidu loc sé cao
hon.

Vi vay, vat li¢u loc co thé 1§y cép phéi hat 16n h on, duong kinh trung binh
hat tr 0,9 dén 1,3 mm, bé day 16p vat liéu loc 1,0 dén 1,2m, téc do loc léy tr 5 dén
10m/h. Do cdn st bam chic n én phai rira loc bang nudc va khi két hop, luu lugng
nude rira thyc té thuong dung tir 10 dén 12 I/m2.s. Néu str dung bé loc 2 16p gém
antraxit v a cat thach anh thi hi€u qua xur 1y sé cao hon.

6. Cac yéu t6 anh hwéng dén qua trinh khir sit

Téc d6 phan Gmg cua qua tr inh 6xy hoa va thuy phin Fe2+ thanh Fe3+ tuy
thudc vao lugng oxy hoa tan trong nude ting 1én. Dé oxy hoa 1mg sat (II) tiéu tén
0,143mg oxy.

Thoi gian oxy hod va thuy phan sit trén cong trinh phu thudc vao tri sé pH
clia nude c6 thé lay nhu sau:

Thoi gian tdi wu cla qua trinh keo tu pH 6,0 6,5 6,6 6,7 6,8 6,9 7>7,5

Thoi gian tiép xtGc can thiét trong bé ling va bé loc (thdi gian luu nude)
(phut) 90 60 45 30 2520 15 10

Thoi gian tiép xtc can thiét (thoi gian 1 vu nude) trong bé loc tiép xuc (bé
loc T) va bé loc trong (bé loc dot IT) (phut) 60 45 352520 1512 5

Toc d6 loc qua bé tiép xuc ¢o thé 1y 5 -20 m/h tuy thudc vao thoi gian luu
nudc can thiét va luong cin can giir lai sao cho qua bé loc dot I ham luwong cin con
lai di qua bé loc trong (loc dot IT) < 15mg/l. Tc d6 loc qua bé loc trong lay 3-9
m/h tuy thudc vao chiéu day va cd hat cua 16p vat li€u loc va thoi gian
lru nude can thiét.
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