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1. Trinh bay dwgc mét so ddc diem ciia méi trucng nuedre.

\ \ ’e . A A A Y 4 2 N 4 2 . , . .
2. Trinh bdy dwgc khdi ni¢m vé é6 nhiém nudc va cdc nguyén nhan chinh lam 6
nhiém moi treong nwede.

3. Trinh bdy dwgc cdc nguyén tic Iéy mau nweoe, khéi nigm va y nghia chi tiéu chat
liromg nurdc.

4. Trinh bay dwgc nguyén tdc, wu nhugc diém va pham vi timg dung mgt so ky
thugt xir ly nuoc.

5. Trinh bay dwoe mét so gidi phap quan 1y, kiém sodt va sir dung nguon nude hiéu qua.

6. Phén tich dwge ddc diém day chuyén xit Iy nuéc, nuée thdi trong linh vuc y té.

Nudc vira 13 ngudn tai nguyén, vira 13 yéu t6 vt chét tao thanh méi truomg. Nuéc
]a mot trong céc thanh phan co ban cia méi trudng ty nhién. Cic dang chira nuéc trén
trai dat nhu dai duong, bién, song, hd, sudi, bang, nuéc ngam... tao nén méi truomng
nudc. Nude che phu % dién tich trén trai dat nhung nuéc ngot chi chiem 3% tong lugng
lugng nudc trén thé gidi, trong d6 lugng nude ngam va bé mit song hd chiém 30,1% con
nudc dang dong bang chiém t6i 68,7%. Ning luong tir mit trdi lam lrgng nudc bay hoi
hang ndm trén trai dat khoang hon 500.000km’, 86% lugng niy sé tré lai bién va dai
duong duéi dang mua va tuyet Phén con lai di chuyén va ngung tu thanh mua roi tren dit
hen, trong d6 mdt phan tham vao dat, phan khac chay trén mit dat vao dong séng sudi, ao
hd... T4t ca nude tr luc dia s& quay vé bién va dai dwong. Mic dii nuéc cé vong tuin

hoan khép kin (hinh 4.1): 70% hrgng nuoc bay hoi ty nhién, 30% di vao dong chay nhung
lugng nude sir dung cho sinh hoat, san xuit dugc du doan ngay cang khan hiém.

4.1. PAC PIEM CUA MOI TRUONG NUOC

4.1.1. Phén loai va va vai tro ciia nwéc
Duya vao dic diém cua nudc ma cé nhiéu cich phén loai:
~ . "~ ’ ’ ’ R \ .
- Phan loai theo sy phéan bd: nuée bé mit, nuée ngam, nudce bién va dai duong.

- Phan loai theo d§ cimg.
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Hinh 4.1. Vong tudn hoan clia nudc ty nhién

- Phén logi theo d¢ khodng héa.
- Phén logi theo thinh phin héa hoc.
- Phin logi theo nhigt d§:
+ Nudc lanh < 30°C.
+ Nude dm 30 - 35°C.
+ Nudce nong 35 - 50°C.
+ Nudc rit néng 50 - 70°C.
+ Nudc qud ndng 70 - 100°C.
+ Nude s6i > 100°C,
- Phin logi theo pH:
+ Nude trung tinh pH 6,5 - 8,5.
+ Nudc tinh acid pH < 6,5,
+ Nude ¢6 tinh kiém pH > 8,5,

Nudc tham gia vdo cde qua trinh xdy ra trén tréi dit nhu dja hoa, x6i mon... gép |
phiin hinh thinh cdc dong song, sudi... va didu hda khi hju do kha ning lwu giit nhi¢t én
dinh hon mjit dit va khong khi,
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Nudc rt quan trong doi véi vige tn tai va phat trién sy song trén hanh tinh vi n6
la thanh phan chinh trong cdc co thé sdng. Nude chiém tai 70% trong lugng co thé con
ngudi va dao dong 16m trong co thé sinh vit tr 50% tdi 98%.

Con ngudi sir dung chi yéu nude ngot tir ngudn nude bé mjt va nude ngam. Céc
hoat dong dan sinh, san xuat néng nghi¢p, cong nghi¢p ngdy cang tiéu thy lugng nudc
I6n va cling giy ra cdc tdc nhin lam bién ddi thanh phan, tinh chat ngudn nudc, anh
hudng tiéu cyre tdi sy cin bang ty nhién, diéu kién sdng ctia con ngudi.

Bang 4.1. Mot sb tinh chét va val trd ciia nudre ty nhién

B

Tinh chit Dic diém, val trd

Dung méi hoa tan tot Hoa tan nhiéu chét rin tao dung dich dién ly.

Vin chuyén chit dinh dudng va chat thai cho cac
qua trinh sinh hoc tién hanh trong mdi trudmg nudc

b

Hing s6 dién méi 16n (¢ = 80) | Hoa tan céc dang ion va ion héa trong dung dich

Sirc cing bé mat 1ém Kiém soat chirc ning sinh 1y, gitp mau lwu thong
—Tfrong, khéng mau Tao diéu kién quang hoa & tang nuéc siu hon
?y trong 16m nhat & 4°C Dang rin ndi trén mit nudc
Nhiét bdc hai cao Nhiét lugng chuyén hoa dang 16ng thanh dang khi
16n
Nhiét dung riéng cao On dinh nhiét do sinh vat va ving dia 1y. Diéu tiét

su dao dong nhiét d¢ cua nudc thép

4.1.2. Thanh phan cia nwéc

4.1.2.1. Muéi hoa tan trong nworc

Dya vao him lugng mudi hoa tan, nuéc dugce phén ra 1am 3 loai:

- Nudc ngot: lugng mudi < 0,1%

- Nudc lg: lugng mudi 0,1 - 1,0%

- Nudc min: lugng mudi > 1,0%

Thanh phin héa hoc ciia nudc duge liét ké trong bing 4.2 va c6 thay d6i tiy thudc
vitridia ly.

- Nuéc ngot

Nuéc ngot c6 thanh ph?m khac nhau theo tirng ving dija ly, dia chit va khéc nhau
trén cung hé dong theo théi diém.

Thanh phin, tinh chit nuéc thudng thay ddi theo chiéu siu 16p nuée.
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Lop b& mdt nude (50 - S00 pm) tiép xic vai khong khi nén ludn ¢ can bing dong
gitra 2 pha Khi va murée.

Lép trén cia b mit mrde (0 = 12 m): cdc phan {rng quang hgp va phin hiy hiéu
khi dién ra manh m@ tgi 16p mrde ndy. Cde ddng thye vit ndi cling tdn tai & day.

Bang 4.2. Thanh phAn hoa hec chinh cia nude ty nhién

Thanh phin Nudre bién, dgi dwong Nurére sOng, hd
Nong d¢ Thir tyr NOng do Thir ty
(mg/1) (theo ndng d9) (mg/l) (theo ndng dd)
) 19340 | 8 4
Na'* 10770 2 6 5
S04 2712 3 1 3
Mg* 1290 4 4 6
Ca®* 412 5 15 2
K 399 6 2 7
HCO; 140 7 58 1
Br 65 8
Nguyéntd | Nongdo Thir tu Nong do Thir tu
vi lugng (ug/ml) (theo nng d9) (ug/ml) (theo nong d9)
Si 5000 1 13100 1
Bo 4500 2 10 6
F 1400 3 100 4
250 4 230 3
P 35 5 20 5
Mo 11 6 1 8
Zn 5 7 20 5
Fe 3 8 670 2
Mn 2 9 7 7

Lép nudce giira (12 - 21 m) it chju tdc dyng birc xg mt trdi hon, nhiét d§ giam. Tai
16p nuée ndy ciing noi dién ra nhiéu phan (mg quang hop, tng hop, ho hap cua thye vit
hodic sinh Vit trong nuéc. Tuy theo chiéu sdu cla lép nude ma cde phan img ndy xdy ra

manh hay yéu,
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Tai lop ddy (tir trén 21 m), cdc qud trinh trao ddi chét hoa tan v6i tram tich
trong ddy, phan hiy cac hgp chit hiru co mA chu yéu 13 qué trinh phin hiy yém khi
do thié¢u oxy:

SO+ > S — §*
NO;3;* = NO2" = NHj
- Nude bién va dai dwong

Bién va dai dwong 1a mdi trudmg tiéu tan khdng 16 vi ling dong chc chat théi tir
phan ung tyr nhién va hoat dom, cua con ngucn nhung ciing 1a méi trudng song clia rat
nhiéu loai sinh vat. Nude bién chira qung mudi rét 16n nén nuéc min khdng phi hop
cho sinh hoat va san xuat. Him lugng mudi lhay d6i theo vj tri dja 1y nhung ty 1¢ thanh
phan chinh thuémg khong déi. Nguyén td chu yeu la Na, Cl va Mg chiém 90% chét tan
trong bién, tlep dolaK,Cavas khoéng 3% nim dudi dang mudi clorid va sulfat. Mt
s6 thanh phan chinh trong nudc bién dugc liét ké trong bang 4.2.

Nhiét do trung binh clia nuéc bién 1a 5°C, pH = 12,5 + 0,2. Gié trj pH 6n dinh
duoc cho 13 nho 3 cén bang:

+ Hé carbonat
H20 + CO2 > H2CO3 > H + HCO5 &> H' + COs™
+ Hé B(OH); - B(OH)4"
B(OH); + H,O & B(OH)s + H*
+ Cén bang trao déi ion cua cac cation hoa tan trong nudc véi silicat trong lop
tram tich & day bién
3A1:Si205(OH)s + 4Si02 + 2K* + Ca?* + 9H20 ¢> 2KCaAlLSisO16(H20)s + 6H"
4.1.2.2. Cdc chdt hitu co trong nwéc

- Céc hop chét hiru co dé bj phan hity sinh hoc nhur chat béo, dau m dong thuc vat.
Mot sb loai phirc hiru co humic ling dong tir sy phén hiy cia thyc vét, ton tai & dam lay,
tram tich. Cac hgp chét nay lién két v6i nhau tao bo khung carbon vimg chic ¢ phan tir
hrong tir vai trim dén vai chuc nghin, chira vong thom, phenol va cic nhém c6 carboxyl.
Cac nhom nay tich ty kim loai ton tai rat liu va gay doc cho méi trudmg ty nhién.

- Céc hop chit hiru co khé bj phan hily sinh hoc nhu hep chat clo hinu co,
polyclorbiphenyl (PCB), naphtalen, dioxin...

4.1.2.3. Cdc khi trong nwéc

N6i chung céc khi c6 mjt trong khi quyén s& c6 miit trong nuée nhd 2 qué trinh
khuéch tan va dbi luu. D) tan cua céc chét trong nude (m) phy thude vao nhigt ¢ va ap
sudt riéng phin (p). Céc chit khi tan trong nude tuan theo dinh ludt Henry tai diéu ki¢n
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thudmg (khi tiép xiic vai nurde va khong ¢o phan img hoa hoc xay ra), dj tan cia chang |
ting khi dp sudt riéng phan tang va nhi¢t dg giam, |

m = Kp voi K 1 hing s6 ty I¢

- Oxy: oxy it tan trong nude va khong tham gia phan (mg héa hoc voi nuée. Luqng,
OXy hoa tan trong nude (DO) thay dél theo nhit d§ va I mot trong cac chi tiéu can thiét
kiém tra chat lugng nude. Tai dp sudt 1 atm, nhiét do 0°C thi DO la 14,6 mg/l; nhu;t do
35°C thi DO 1a 7 mg/l. Ty I¢ bio hod oxy lrong nude tir 97 - 105% va glém theo chiéu siu
I6p mrée. Ham hrong DO thay ddi do vj trf tiép xtic voi khong khi, chiu sau l6p nuée va
sinh vat trong nude. Cang xudng siu lugng oxy khuyech tén tir 16p trén xudng cang it. Hon
nira, cdc vi sinh Vit s& sir dung oxy tir céic hgp chét chira oxy trong nuéc nhu sulfat, nitrat...
lam nude cang trd nén thiéu oxy thanh méi trudng yém khi (DO < 2 mg/l).

- Khi COz h¢ CO2 / COs% 13 hé phuc tap trong thiy quyen vi né lién quan téi pH
ciia nudc, cu tric sinh hoc cla co thé song sir dung carbon dé sinh trwéng va qué trinh
quang hop cua thyre vit trong nude.

Khi pH =8 - 9 CO; & dang HCOs;
pH >10 no ton tai dang COs2".

Nude ty nhién c6 pH dao dong 7 dén 8,5. O didu kién thuong, trong nuéc ton tai
dang HCOy". Ty 1¢ thanh phén trén duy tri sy én dinh cia nudc, tranh hién tugng xam
thuc cia CO; va cdn lang cua carbonat.

Gibng nhu oxy, CO; phan bb trong nuée phy thude nhiéu vao nong do CO; trong
khi quyén, nhiét d6 va 4p suit riéng phan. Nong do bio hoa CO; trong nuéc khoang
5.102M nhung khéc biét oxy & chd ndng do CO; trong nudc thay doi rit khic biét &
timg dia diém va phy thugc rat nhiéu vio d9 khuéch tan trong nuéc ma hién nay nguai
ta ciing chua tim ra him quan hé. Vi du c6 thoi diém ham lugng COz & Thai Binh
Duong qua bao hoa trong khi & An D6 Duong lai duéi mirc bio hoa.

4.1.2.4. Vi sinh vdt trong nwéc

Vi sinh vit trong nudc rit da dang va tham gia tich cyc vao céc qua trinh phin huy
cc chét hiru co hojc vo co dong thoi tham gia vao cac hoat dong sdng trong nudc. Cac
vi sinh vét di dudng c6 thé ty thich nghi phén huy cac protein, glucid, lipid hodc ty
dudng tir cic chit ngudn gbc carbon nhu CHa, CO;... Mt sb chit hiru co phic tap
(dang chit thai hodc xé4c sinh vat chét) nho vi khudn va ndm phan hiy thanh dang dom
gian hon hodc cic chét vo co cubi ciing (CO,), gidi phong néng luqng sir dung cho qua
trmh sinh truémg va chuyén héa ctia chiing nhu vi khuan vi khuan dj dudng, hiéu khi,
yém khl tdo, siéu vi trung Ngoai ra, chung ciing cdn nguyén td khmng va nguyén t6
dang vét cho sy phat trién, Nguyén to vét klem sodt tinh trang bén trong te bdo hoi’nc S\t
hinh thanh dai phan tir lién hop v6i céc td hep enzym. Vi du phospho can thiét trong
qua trinh dy trir va gidi phéng ndng lugng, niken c() mjit d& cdc enzym kiém soat qua
trinh methyl héa thanh acetat trong qué trinh sin xudt methan.
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- O 16p nudc trén, cac chéit hitu co duge tgo ra nhéy phin (g quang hgp vé bj phén
huy nho vi khuan. Tdo sir dung niing lugng mit troi tham gia phan g quang hgp cung
cip oxy cho nudc.

- O 16p nudce giira, tio chét bj phiin hiy ling xubng day thanh trdm tich,

- O 16p day, vi sinh viit phan hay yém khi tiéu thy oxy tir cdc chit thai ¢6 chira oxy
S04 = ST, NOy* = Na. Céic mudi sulfid kim logi ling xudng thanh trdm tich.,

Mot s6 phan tmg minh hog cy thé vé vi khuin gop phin qua trinh ty 1am sach nuéc:

- Vi khudn dj dudng;: vi khudn sir dung cde chit hiru co lam ngudn néing lugng va
ngudn carbon thye hi¢n qué trinh sinh tdng hgp (E 14 niing lugng sinh ra).

+ Vi khuin hiéu khi: {CoHnOp) + 02 > CO; + H;0 + E

+ Vi khuan kij khi: {C,HxOp) + NOy 2 CO; + NO; + H,0
{CaHmOp} + S04 = CO; + HaS +E
{CaHmOp} = CHs + CO2 + E

+ Vi khudn tdy nghi: phat trién trong diéu kién c6 hoic khong cb oxy. Loai vi
khuan ndy thudng c6 mit trong hé thong xir 1y nude thai.

- Vi khuén ty dudng;: ¢6 kha ning x(c tac cho qua trinh oxy héa chat vd co dé thu
ning lugng va sir dung CO; cho qua trinh sinh tong hgp.

+ Phan {mg cd djnh nito:

VK Rhizobium
3{CoHmOp} + 2N; + 3H,0 + 4H* » 3 CO; + 4NH,4*

+ Phan @mg chuyén héa hgp chit nito nhd vi khuan

VK nitromonas
2NH; + 30, »2H* + 2NO; + 2H;0

VK nitrobacter
2NO7 + 0O, y 2NO;5"

- Phan (g oxy ho6a sit va mangan nhd vi khuan gép phin tao cin trong nwéc ty
nhién ciing nhu trong hé théng ng din

VK Ferrobacillus
4Fe* + 4H' + O, » 4F¢’* + 2H,0

- M{t sb phan (mg oxy hoa khir khéc ciia vi khudn sinh ning lugng cung cip cho
qué trinh tdn tai va phat trién cia ching,

HS" + 4 H20 - SO +9H" + 8¢

101

Pugc quét bang CamScanner


https://v3.camscanner.com/user/download

NUG 0O s NOV ETOHE 1 Re
O CAN de L0
4.2, 0 NHIEM NUO'C VA CAC NGUYRN NHAN GAY O NHIfIM NU'OC

Kbt nidm & nhidim nnde duge hidu nlwe mt plu\n et O nhidm mol tnedmg, Theo Hidn
churomg chau Au: "N nhidim mdi tndmg nuede 1 sy bidn o1 nol ehung et con ngudi dbi v
ohdt hepmg murdie, 1 whidim i nede v gdy nguy hidm eho con ngud, cdng nghi¢p, ndng
nghigp, nudi o, nghi ngod, gidi trl, ddng vt nudi v ede loal hoang di*,

Theo T didn Bach Khoa Vigt Nam 0 nhidm mol trwedmg nwée 14 hign tugng lam
bin |\nm\|\ mrde do ede logd hda ehdt dde hd, ede logi vi khudn gly bénh, virus, ki sinh
trang phat sinh t ede ngudn thai khae nhau nhwe chlit thi cOng nghiép tir chc nhd may
sdn xudt, cde logi rde thi cda ede benh vign, cde logi rc thdi sinh hogt binh thudng cia
con ngwdi hay hoa chit, thude tnY shu, phin bon hitu ca... sit dyng trong sin xufit ndng
nghi¢p duge ddy ra cde ao, hd, sdng, sudi hoje ngdm xubng nude dudi ddt ma khong
qua xir 1i hode vai khdi lwgng qud 16n vurgt qud khi niing tyr d idu chinh va ty lAm sach
cua cée logi a0, hd, sdng, sudi”,

Nhur vily, nwde bj & nhim xuft phat tir nhidu nguyén nhin ¢6 thé tir ty nhién hoic
do con ngudi. Bdt ky mdt syt thay ddi ndo trong cn bing dgng tw nhién déu c6 thé din
dén sy thay ddi mot hofic nhidu diic tinh cia nude. Ngudi ta phét hign nuée 6 nhiém tir
nhimg ddu hi¢u bén ngodi: mu sic bién ddi, mdi v kich \ng, ddu md ndi trén bd miit,
s lwgng hoiic hinh thii thiy sinh viit bién ddi khdc thudng...

- Khi niing ty di¢u chinh va ty 1Am sgch cia nude

Diy 1 cdc qud trinh héa 1y sinh, thiy dong hoc ty nhién diln ra trong méi trudmg
nuéc nhim logi bo cdc yéu td ngoqi lai, dwa mdi trudmg nude trd vé dic tinh vén co.
Kha niing ty lam sach cta ngudn nude phy thuge vio diéu kign thanh phin, tinh chét,
diic diém hinh thai, ché 49 thiy dong ngudn nude va khi hju khu vye; quan trong nhit
la luu lugng ngudn nudc, dién tich miit thodng, 49 su va nhigt 4 ngudn nudée.

Qué trinh v{it 1y bay hoi, ling dong, keo ty cdc hat rin thd, ce chit 6 nhidm tach
ra khoi nude. Vi dy nhu CO; ¢6 kha ning bay hoi lam gidm ham legng trong nude.

Qué trinh héa hoc: cdc phan (mg oxy hoa khir, két tia thong thudmg, vi du thuy
phin thudc trir sdu nhom phospho hitu co thanh dang khong djc, két tha kim logi niing
véi gde hydroxyd, sulfid,

Quié trinh sinh hoc: cde phan (mg c6 tde dyng cua vi sinh v{it: quang hop, phin huy
hiéu khi, yém khi, loc sinh hoc thdng qua hogt dong cia cde lodi thiy sinh, quan h¢ con
mdi - viit &n thit trong nude: cde hgp chit SO & §%, NOy & NH4'...

Khi cdc qué trinh ty ditu chinh va ty lAm sych khdng ddp img ndi yéu cdu trén, cde
chit giy 6 nhiém viin ndm lgi trong nuée thi lic d6 nude trd nén 6 nhidm, Mic 49 &
nhiém tuy thudc ham lugng cdc chit do,
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- Syt & nhiém nudce nén duge dit trong sy 6 nhiém moi trudmg nbdi chung, lién quan

dén céc qua trinh:

+ Sy phin bo céc chdt 6 nhiém trong nudc,

+ Sy tich liy va gidi phong cua céc sinh vit trong nurc,
+ Tich Iy va trao doi & 16p day,

a 2 A ' \ A A \ ’
+ Ludn chuyén cdc chat 6 nhiém tir khong khi, dat vio nudc.

Céc chat gay 6 nhiém nudc duge sinh ra tir cic qud trinh ty nhién va nhén tao c6
thé duge phén chia thanh cdc loai ngudn thai nhu bang 4.3.

Bang 4.3. M4t s6 thanh phan co ban cla nudc thai

Thanh phén Ngudn thii Anh huéng trong nuée
Céc chit dé phanhily | Hau hét céc chit hiru co, dic| Tiéu thy oxy
biét 13 chit cin bi cua con
ngudi
Céc chit tiy nra Chét tiy nira sinh hoat Thim m§, d¢c cho thuy sinh
Dau md Qué trinh ché bién thuc phdm, | Thim my, déc cho thity sinh
chat thai cong nghiép
Muoi Chat théi ciia con ngudi, cong| Tang o mudi trong nuée
nghi¢p
Kim loai ning Chét thai cong nghi¢p, phong| Boc hai trong nudc
thi nghi¢m hoa chat
Cac chit hiru co it kha|Chét thai cOng nghiép, sin|Ddc hai cho thiy sinh
ning phin hiy sinh hoc [phdm sinh hoat, nghién ciru
Aldicarb (TBVTV)  |khoahoc TAn cong hé thn kinh
Benzen (dung mbi) R loan méu, bach cu
CCLs (dung méi) Tén thuong gan, thin, mit
CHCL Cé thé gay ung thu
Polyclorinated biphenyl Tén thuong gan, thin, c6 thé
va dan chat (PCBs) gy ung thu
Dioxin Mot sb gy ung thu, ton thuong
hg sinh sin, mién dich, thin kinh
Hop chit cang cua Chét tAy rira, chit thai cong| Vén chuyén va hoa tan céc ion
nghiép kim logi ning
Chét thai rin Nhiéu ngudn thai Thim my, ddc thiy sinh
Virus Chit thai Gay bénh
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4.2.1. Ngudn thai sinh hoat

Ngudn thai ndy bao gdm ngudn thai tir sinh hogt ctia cur dan va hoat dong dich vy
nhu bénh vign, nha hang, khu vui choi, viin phong... Lugng nude thai sinh hoat cia khu
din cur thudmg duge tiéu chudn hoa bing 80% tidu chudn cip nuéc (theo TCYN 33-
2006). Tuy nhién, con s6 thye t& con phy thufe vdo diéu kign vt chat, thoi quen, khi
héu. Nguén nude thai tr cde hogt ddng dich vy nhu bénh vién, khich san, nha hang,
trurdmg hoc rat khac nhau.

Do d6, diic diém ngudn thai sinh hogt Ia;

- Thanh phan phong phi, da dang: chira nhidu céc hgp chit hiru co dé v khé phin
hy, céc chét hoat dgng bé mit, céc chdt v6 co, kim logi ning (bing 4.4).

- Lwu lurgng thay doi giira cc thoi diém ngdy va dém, mia vy trong nim. Luu
lwong lién tyc hodc gidn doan.

Théng thuomg ngudn thai ndy khong nguy hiém, dé xir 1y va lugng khong qué 1ém.
Kiém soét nguon thal d6 thj 1a vne;c hét sirc cAn thiét dua trén tinh toan luu lugmg ngay
dém, dic tnmg ngudn thai dé thiét ké hé thong xir ly nude thai cia thanh phd thoi diém
hién tai va c6 kha ning nang cao cong suat trong twong lai.

Bang 4.4. Dic diém ngudn nwdc thai sinh hoat khu dén cw

Chi tiéu Pon vi Khoéng ndng d¢ Trung binh

Tdng lrgng rin (TS) mg/| 350 - 1200 720
Chét rén hoa tan (DS) mg/| 250 - 850 500
Chét rén khong tan (SS) mg/l 100 - 350 220
BODs mg/l 110 - 400 220
Téng nito mg/I 20 -85 40
Téng chit béo mg/| 50 - 150 100
Tong phospho mg/| 4-15 8

Clorid mg/| 30- 100 50

4.2.2. Nguon thai cong nghiép

Nu6c thai cong nghiép bao gdm nuée thai khu vire nha xuéng sin xudt, nuée thai
sinh hoat tir khu hanh chinh, sinh hoat trong pham vi nhd may va nuéc mua chdy tran.
Trong pham vi tai li¢u nay, khai ni¢m nuéc thél cong nghi¢p dugce gidi han trong nude
thai san xudt cong nghiép. Thén;, thudng, ngudn thai tir cdc ngﬂnh cong nghiép chiém ti
trong 16n trong s0 cic ngudn thai gly 6 nhiém nuéc Mot 50 nganh cong nghi¢p phat
sinh mgt lwgng 16n nudce thai nhu cong nghiép glay, ché bién thiy sdn (bang 4.5).
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Bang 4.5. Lugng nudc thai mot sé nganh cong nghiép

Nganh cong nghi¢p

Laurgng nudre thai

San xuat gidy va bot gidy

60 - 240 m"/ tn san phim

L4 .2 N ,
Che bién thuy sin

20 - 100 m*/ tan thiy san

A4 :4 -
Che bién ndng sin

6 - 60 m*/ tdn ndng sin

Thudc da

65 - 100 m*/ tdn da udt

N 4
San xuat cafe

A A
22 m*/ tan san pham

Ruou bia

0,3 m*/ gia lba (twong duwong 0,3 | san phim)

Luyén cin thép

0,1 - 0,8 m*/ tdn san phim

Dic diém lrong thai va tinh chat hoa Iy ciia nuéc thai cong nghiép phy thude rat
16m dén loai hinh cong nghié¢p, co thé chira nhidu hoa chdt kho phan hiy sinh hoc, c6
tinh tich iy hodic chit hiru co dé phén huy...

Bang 4.6. Dic diém ngudn nuéc thai mot s6 nganh cdng nghiép

2 K A o
Chi tiéu (mg/l) Ché bibn sira St::‘t ’i‘l‘;:t t?:gt ;‘::p
Nhiét d5 (°C) 29 28 -
pH 7 7 5
Téng luong rin TS 1600 3300 8000
Chat rin khong tan SS 300 1000 2000
BOD:s 1000 1400 1500
COD 1900 2100 3300
Tong nito 50 150 30
Tong phospho 12 16 0

Mot s6 ngudn thai cong nghiép c6 thé liét ké nhu sau:

: . . I3 * x \ b4
- Dau mo va cac san pham tir diu mo

Déu mo 14 hdn hop nhiéu paraﬁn mach thang va mach vong thom. Dau nhe c6 s6
carbon du6i 12. Parafin thing d& bay hoi, dé tan trong nuéc, dé bj phan hiy bai vi
khuin. Parafin mach vong khé phan hiy hon. Con dau ning it bj phan hly sinh hoc,
ling dong. Trir lugng dau mo thé giéi dugc wéce tinh nim trong khodng tir 1148 - 1260 ti
thung (barrcl, khodng 159 l/thung) va hang nim trén thé gidi tiéu thy khodng hon 100
triéu thung diu tho/ngay (s6 liéu nim 2021). Lugng ddu mé bj that thodt ra méi trudmg
khoang lO tri¢u tAn/nim phat smh tir cac khau sir dyng véi hleu sudit thap, khai thic va
van chuyen, ro ri, bay hoi, sy ¢ tir cic dan khoan, nha mdy ché bién loc dau trén bién

va dit lién.
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Cac tae ddng ctia ddu md dén mdi trudmg;

+ Néu diu mo bj thit thodt ra moi tnedmg s¢ lan toa trén mat bicn thanh 16p mang
mong ngan can sy khuéch tan oxy vdo nude, Trong diéu ki¢n tinh, 1 tdn ddu c6 thé che
phi 12 km? mit bién nén tdc ddng kha lon dén doi sdng sinh vt trong nuéc vi ngdn can
syt khuéch tan oxy i khi quyén. Song song vai qué trinh lan toa, dau s& béc hoi iy thuge
vio nhiél 9 s6i va dp sudt riéng phin ciing nhw cde diéu kign bén ngoai nhu cuémg dé
song, tdc do gid va di¢n tich tiép xic [,iun ddu voi khong khi, Téc d¢ bay hoi gidm dén
theo théi gian. thp do6 14 qué trinh khuéch tén xdo lron vai nude va hoa tan nhung thanh
phan nhe cua dau trong mrée. Theo thoi gian ddu sé ling két gy thc dong xdu t6i hé sinh
thai ddy, mdt phan lo kmg trong nudc gdy ra 6 nhiém lau dii cho viing nuéc.

+ DAu bam vio than cdc lodi chim 1am w6t 16p 16ng bé mit, khong thé bay duge va
thay doi thin nhi¢t din dén tiéu diét ching.

+ Diu tich luy trong té bo va mé sinh vat 1am thay d6i mii vj hogc c6 thé giy ung
thu. Khi nong d¢ dau 0,1 ppm, cc 4u tring khong ton tai. Khi nong d¢ ny trong
khoang 1 - 100 ppm, nhiéu sinh vit 16n bj tiéu diét.

Bén canh d6, nhiéu ching thiy vi sinh vit khic nhau c6 kha ning phin hiy mét
nhém hydrocarbon cu thé nio dé. Cic vi sinh vit ndy cé thé phin hay 0,03 - 0,5 g
dau/ngay dém/m?. Khi du roi xudng nudc, ching vi sinh vit hoat dong manh phan huy
hiéu khi. Do d6, & trén mit nudc, dau d& bj phan hily sinh hoc, con khi chim xubng day
thi khé bi phan hiy theo kiéu nay.

- San xudt va sir dung chét tiy rira

Thanh phin chinh trong chit tay rira chi yéu la cac chét hoat dong bé mit chiém
20 - 30% nhu alkyl benzensulfonat (ABS), alkyl sulfonat (LAS) Céc chat nay lam
glam sirc cing bé mit ciia chit 1ong, tao nhil dich hogc hdn dich bén vimg véi chit ban
dé dang tich ra. Cac phy gia khdc tang cuong tac dung clia chat hoat dong bé mat,
chiém khoang 12%. Con lai 1a chit lam bong, chit in mon, chit on _dinh bot, tao
huong... Chat tiy rira dugc dua vio mbi truomg trong qua trinh san xudt va str dung.
Nhirng anh hudng dén mbi trudmg clia cc chat tay rira ndy 1:

+ Tao ra dung dich keo hoic huyén phd bén vimg nén khé khan khi xir 1y nuéc thai.
+ Giam hoat tinh khi lgc sinh hgc.

+ Hién nay LAS dugc sir dung nhiéu hon so véi ABS vi dé phin huy siqh hoc.
Hién nay, cic chit hoat dong bé mjt gidi quyét duge cdc van dé lién quan dén méi
trudmg. Chi con cac chit phy gia duge quan tim nhiéu hon.

- Cc kim logi trong céc nganh san xudt son, mg, khai thdc khodng sdn... Kim loqi
ning Hg, Cd, Pb, As, Sb, Cr, Cu, Zn, Mn.,. thudéng khdng tham gia hofc it tham gia vao
qué trinh sinh h6a ma thudng tich lug trong co thé. Vi vily, ching 14 cdc nguyén t6 dde
hai véi sinh vat va con ngudi: As c6 the giy ung thu, Cd ¢ thé gy ra cao huyét ap, suy
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thin, pha hiy cdc md va t¢ bdo mau, chi rit ddc ddi véi than va h¢ thin kinh... Téc hai
cu thé cia cdc kim logi ndy duge gigi thigu ky trong mén Djc chit hc.

- Cic chat tdy triing, nhudm mau trong cong nghi¢p san xudt gidy, dét nhuom, da gidy:
hop chit chira clor, thudc nhu¢m nhém azo (-N=N-), thudc nhudm acid, thude nhugm
base... D¢ ty tring 1 tdn bt gifly cin téi 100 kg clor va cdc hgp chit ciia nb. Ddng thei, sau
khi sin xudt, hrgng chat ty tring sir dung dugc thai bd ma chwa c6 cong nghé tai sir dung.
Clor ¢6 thé tao ra cdc san phim phy khong mong mudn, gy ra cic vét nit ddi véi thép
khong gi, pha huy vit li¢u nhyra trao ddi ion va cdc mang lpc thim thiu nguge.

Cac logi thuéc nhupm phong phu, thay ddi theo ching loai nguyén li¢u lam thay
ddi d6 mau, ham lugng chit hitu co trong nudec.

- Céc chét hiru co d& phéan hiy trong cong nghiép thyc phim nhu san xudt sira, bia,
cafe, dau in, ché bién thiy san... bj phan huy sinh hoc tao ra san pham CHs, S, NHy"...
gdy mau, mui, ting ham lugng cht lo limg cho ngudn nudc.

- Hop chit hiru co tdng hop nhu dugc phim, hoa chat BVTV, héa chat cong
nghiép, chét déo... Mgt s6 hop chit hiru co tran ra tir cac bdi chdn lap vao mat nuéc va
nuéc ngim hojc bj rira trdi xubng qua hofic thai tryc tiép vao ngudn nudc. Cac hop chit
hiru co ndy khong phan hiy hodc thai gian phan huy kéo dai hodc dé bay hoi giy ngd
ddc trudong dién cho ngudi sir dung.

Nam 2006, Co quan Diéu tra dia chit Hoa Ky (USGS) di tién hinh mt nghién
ciru vé céc cht hiru co d bay hoi (VOC) trong nuéc ngim. Trong s6 hon 3000 méu
nudc giéng tai nha riéng va khu virc cong cong, cac nha nghién ciru da tim thay 20% s6
mau chira mdt hodc nhiéu VOC. Mudi lim loai VOC khéc, bao g(:‘)m trihalomethan
(cloroform va bromoform), chét lim lanh, MTBE (phuy gia xdng) va toluen (mdt thinh
phén cia xing) ciing c6 mit trong hon 1% mau nudc giéng khao sit. Mot nghién ciu
tuong ty nim 2002 dugc tién hanh trén 139 dong sudi & Hoa Ky ciing phat hi¢n ra 95
chit hiru co tong hop khac nhau nhu khéng sinh, ibuprofen, acetaminophen, chat chong
con tring, cic chit khing khuin, nuéc hoa, caffein va steroid. Trong s cac hop chat
hiru co trén, 82 chét c6 ndng d thip c& ppb c6 mit trong 80% mau dugc khio sét.

4.2.3. Nguon thai néng nghiép

Hoat dong ndng nghiép bao gom trong trot va chin nudi. Lugng nudc thai do hoat
dong ndng nghigp & cic nuéc cong nghiép chiém khoing 6,6% tong lugng nude thai.
Theo EPA, nong nghiép 13 ngudn gdc 16n nhét gdy suy giam chit lrgng nudc bé mit
(72% nuée song bj 6 nhiém do hoat dong ndng nghi¢p). Con ngudi sir dung phan bén,
TBVTYV trong trong trot. Du lugng TBVTYV trén cdy trdng bay hai vao khi quyén hojic
bj rira trdi, xdm nhp din vao thiy quyén, dja quyén. Do vdy, nudc sir dyung trong qua
trinh tudi tiéu va nuéc thai tr khu vire chan nudi thudmg bj & nhiém do thuéc BVTV
chira clor, phosphor va NOy’, PO4*.
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Cac hoat dong ndng nghigp o ra mdt sd logi chit gy & nhiém ol du thiea phin
ton lim cho moe lm gidu chdt dinh dudng (hign tegng phi dudmg), chit thii dong vit
\ » L : \
va thyre Vit tao ra BOD v hdm egmg ehat rn lo [img S8 cao,

- Phi dwdng I hign tugng dur thira ehdt dinh dudmg 1am thye vt pha trién qué
mire. d0ng thire Vit chét gay &t dong, gidm dg siu, hd no chira nuede tedr thinh ddm 1dy.

- Nitrat chuyén thanh nitrit gdy ngd dde, dnh hweemg dén stee khoé con ngudi va
sinh Vit sOng.

BY Néng nghigp Hoa Ky di dura ra cde hwdng din tip trung vao séu finh wyee: quin 1y
ngudn thire dn: hru tri, kiém sodt phin hiru co va nude thii; quin 1y phin bén dinh dudng
v oo; canh tie xir 1y diit dai; quin 1y mrdw thai v phan bon thay thé; lu giit hd so.

Thude trir siu héa hoe ding trong ndng nghiép ¢6 thé rd ri trong dfit va tir d6 ngém
vio nude. Céc ha chit ndy rit doc va gdy anh hudng xdu dén sire khoé con ngudi ciing
nhu thiy sinh. Chwong trinh ddnh gid chit hrgng nuée quéc gia Hoa Ky trén thuc trir
siu vi cdc sin phim phan hiy cia ching, cho thy thudc trir siu phd bién & céc con
sdng. sudi va nude ngdm & Hoa Ky. Hon 95% mau song sudi va gin 50% mau nudc
ngim duge khio sit chira it nhit mgt logi thude trr sau. Hon 50% dong subi 6 it nhét 5
loai thude tnr siu, va khoang 10% chira tir 10 logi thudc trir siu.

4.2.4.Ngudn 6 nhiém ty nhién

Céc ngudn 6 nhiém ty nhién tr cdc hi¢n twgng thim hoa thién nhién nhu nui lira,
x6i mon, i quét... gop phin dua vao thiy quyén mdt s6 tdc nhin gdy 6 nhiém nhur dit
da, bin dat, vi sinh vit gdy bénh,

X6i mon dit tir cdc canh ddng va cdc ving doi gdy ra 6 nhim 16p trdm tich trong cdc
tuyén dudmg thiy. Ngodi ra, mjt s6 hoa chat nong nghi¢p khong tan trong nudc, chfmg han
nhu mét sb loai thude tnr siu ciing xam nhdp do bam dinh vao cc hat cit. Nhu vy, cic
phuong phip bio ton dit cin két hop bdo ton dt va gidm 6 nhiém ngudn nudc.

Ngudi ta nhin biét nuéc 6 nhiém nhd cic dau hiéu cim quan djic tnmg lién quan
dén tinh chit cta né: c6 mau, mdi, dyc, ¢6 vang... Sau ndy, ngudi ta di xdc dijnh nhing
thong s6 lip thanh h¢ thong céc chi tiéu cht hrgng nudc.

4.3.MOT SO CHI TIEU C0' BAN PANH GIA CHAT LUQNG NU'O'C

Noi chung, cich xac dinh cdc chi tiéu chit lwgng nudc déu dugc quy dinh trong
Tiéu chuan Viét Nam (TCVN). Ngudi thyc hi¢n phai tudn thi theo by quy chudn nay.

4.3.1. Cac chi tiéu vat ly
4.3.1.1. Téng lwgng rdn trong nwéc

Té'ng lrgng rin hoa tan trong nudc (TS) bao gdm tdng lrgng rin hoa tan (DS) va
lugng ran khong tan lo limg trong nudc (SS). Ngudn nudc ¢6 SS, DS cao anh huéng
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\ A Iy ’ \ . . % ' A
dén qué trinh vin chuyén nude trong dudmg ong, nhiém min, tao cin ling, gidm tuoi
tho str dung.

Cach xdc dijnh SS theo TCVN 6625: 2000,
4.3.1.2. Nhiét d¢

Nhiét d§ dnh hudng tdi qué trinh sinh hoa trong nuéce: nhi¢t d ting cao lam ting
tdc o phin hiy vat chit, giam ham lwgng oxy hoa tan.... Nudc thai tir nha may nhiét
dién vi mdt s6 nganh cong nghi¢p co nhiét do cao anh hudng dén ngudn tiép nhan, cé
thé tiéu diét cdc loai thuy sinh ban dja va thic ddy céc logi tao c6 hai phat trién,

4.3.1.3. Mau sdc

Ngoai trir mrde ty nhién & mot s6 noi c6 mau dic trung do mot s loai thuc vat
sinh song trong d6, nuéc sach khéng mau. Tuy nhién mau trong cic nguon nudc thai do
cic chit rin v co lo limg hoic chét hiru co gdy nén nhu kim loai: sét v mangan, chat
nhudm mau, chit hiru co bj phan hily. P§ mau anh hudng dén cAm quan ngudi sir dung.

Cach x4c dinh d6 mau dya vio thang do chuin (don vi Pt-Co) theo TCVN 6185 : 2008.
4.3.1.4. D6 duc

P duc do céc chét lo limg trong nudc, can trd sy truyén qua cia anh séng. Kich
thudc va ham lugng cac hat khac nhau s& 1am cho nudc & trang thai khac nhau: lo hing,
keo, hoa tan va anh hudng dén cac phuong phap xir Iy nuée nhur loc, khir tring.

Xac dinh do duc bing so sanh véi chuin bang nhiéu phuong phéap theo TCVN
6184: 2008.

4.3.2. Cac chi tiéu hoa hoc
4.3.2.1. pH

pH 12 mot chi tiéu can thiét ddi véi nudc cfip sinh hoat va nuéc théi. pH cho biét
tinh acid, base cua nguf‘)n nudc, lién quan dén kha niing hoa tan, in mon, cic dang ton
tai cia mdt sd cdu tir trong nudc va anh hudng téi doi song thily sinh vit. Ngudn nudc
sach yéu ciu pH=6,5-7,5.

4.3.2.2, Ham lwgng oxy hoa tan DO (mg/1)

Lugng oxy hoa tan trong nuéc lidn quan dén doi song va sy phét trién cla dong
thyc vit thiy sinh. DO rét quan trong: duy tri diéu kign hiéu khi ty nhién, tham gia cdc
hoat djng ctia sinh vat, cic phan (rng h6a hoc trong méi trudng nude, dam bao diéu kign
thuén lgi cho qué trinh ty 1am sach, Néu trong nuée chira nhiéu cdc chét hitu co bj phan
hily sinh hoc s& can mgt lugng khong nhd oxy. Mot s& hop cht hiru co khong bj phan
hiy sinh hoc nén khi c6 nhiéu trong nudc van c6 thé khong 1am gidm gia trj DO. Lugng
oxy trong nudc ciing lién quan dén qud trinh quang hgp trong nude. Ngodi ra, tuy theo
nhiét dp moéi truomg ma gid trj DO thay ddi. Chi s6 DO thip c6 nghia 1d nuéc co rit
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nhiéu chét hiru co, nguge lai ¢ nhiéu rong tao, thyc vit ndi tham gia qua trinh quang
hop gidi phong oxy.
Dé xdc dinh DO ¢6 2 phwong phép: dign hoa sir dyng di¢n cye Cd va Ag, Néu cb

oXy trong nurde, nd sé bj khnr va tpo Cd(OH); va sinh dong di¢n. Phuong phap hoa hgc
(Winkler) hi¢n nay it dugc sir dung.

4.3.2.3. Nhu ciu oxy héa sinh hoc BOD (mg/1)

BOD 1 lugng oxy cin thiét dé oxy hoa cdc chéit hiru co 6 thé bj phan hiy sinh
hoc. Pay chinh 13 khd ndng ty ldm sach cua cdc dong chdy ty nhién. Trong nuéc phai
dam bao khong cd cic chat \re ché hoat dong ctia vi sinh vt nhu kim loai, chit doc héa
hoc va du dinh dudng. Day chi 1a phan img oxy hoa thudn tay sinh CO3, H2O va NHs.
Qué trinh oxy héa cdc chat hiru co thudng qua 2 giai doan:

- Oxy héa cdc hop chit hydrocarbon,
- Oxy héa céc hop chit chira nito.
Théi gian xdc dinh BOD lau do cin thoi gian dé VSV phét trién. Thong thuong

ngudi ta quy udce xéc dinh sau 5 ngdy & 20°C cho gia tri BODs. Céc yéu té anh huéng
dén gia tri BOD déu phai loai bo.

Xac dinh BOD theo TCVN 6001-1: 2008.
4.3.2.4. Nhu cdu oxy héa hoc COD (mg/I)

COD Ia lugng oxy dé oxy héa céc chat hiru co trong nuée. San phim qua trinh 1a
CO3, H20 va NOs'.

Gié tri COD bao gdm cd BOD nhung thdi gian xc dinh nhanh do thuc hién céc
phan tmg hoa hoc (3 - 5 gio). Néu ty s6 COD/ BODs cang 16n thi cac chét hitu co khong
phan hiy sinh hoc trong miu nudc cang nhiéu.

Xac dinh COD theo TCVN 6491: 1999.
4.3.2.5. Ham lwgng nito (mg/l)

Day la chi tiéu biéu hién céc dang nito ton tai trong nudc, biéu dién dudi dang
N - tong, N-NH4*, N-NOy, N-NO5s". Lugng hop chét nito qua 16n trong ty nhién gay
hién tugng pht dudng (tich ty chat dinh dudng) cin tré dong chdy hojc tich ty trong co
thé qua chudi thirc in anh huémg dén strc khoé.

Néng d¢ amoni NHs* trong nuéc ngdm thudng cao hon trong nuéc bé mit. Khi pH
va nhiét d§ cao, NHs* > NH3 djc cho cac va dong vit thiy sinh, Con NO,” va NO;™ 1a
chat dinh dudng cho thyc vat va tao nhung khi ham lugng cao déu anh huong dén hé
sinh thai va sirc khoe nguoi sir dyng. NO;” khi vio co thé ngudi, két hep véi hong ciu,
ngdn can kha nang van chuyén oxy, gy bénh thiéu méu hojc tao vdi nhém amin thanh
nitrosamin gay ung thu,
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Co the xdc dinh ham lugng nito bing phuong phap sic ky ion, di¢n hoa, do
quang... theo TCVN 7323-2-2004, TCVN 6179-2-1996, TCVN 6494-1-2011.

4.3.2.6. Ham lwgrng sdat va mangan (mg/1)

S.’ll v mangan ton tai 2 dang d€ tan va kho tan trong nuéc. Thong thudng, lrong
nude ngdm ching & dam._, Fe* va Mn?* (trong diéu kién yém khi, chng dé bj khir vé
héa trj trén) nhung khi tiép xic vai khong khi, ching bj oxy héa thanh dang Fe** va
Mn** 1am nuéc ¢6 tha vang, mii tanh, ving ndu dnh huedng dén qua lrlnh vin chuycn
nude, doi séng va chat lugng san pham trong nganh cong nghlcp san xuft gidy, thyc
phdm. Sit vd mangan 13 nhimg nguyén t cin thiét cho sy phét trién cta sinh vt nhung
véi lugng wira du:

- Nhu ciu dinh dudng Mn 1 30 - 50 pg/kg thé trong/ngéy Néu du, mangan tac
dong 1én h¢ than kinh trung vong, gy tdn thuong thin, h¢ tudn hoan, phdi, ¢6 thé din
té1 tir vong.

- Nhu cau dinh dudng Fe 1a 8,7 - 14,8 mg sit/kg thé trong/ngay. St du thira sé dau
da day, tdo bon, ton thuong niém mac dudng tiéu hoa, gan, than, tim, phdi, c6 thé din

téi suy gan.

Ngudi ta xdc dinh sit va mangan bing nhiéu phuong phép: tao phirc miu do quang
(d6i vai Fe), dinh lugng phan tich thé tich, phd hip thu nguyén tir AAS (v6i Fe, Mn).

4.3.2.7. Ham lwgng thanh phan vi lwong (mg/1)

Mot sb chit 6 nhiém vi lugng: kim loai ning (vét) nhu chi, thiy ngan, cadmi,
crom; arsen; hoa chit bio vé thyc vit nhém clor hitu co, phosphor hiru co, carbamat,
pyrethroid thudng doc d6i v6i con ngudi, smh vét va thoi gian ton tai trong mi trudng
lau dai. Ngay nay hop chét hitu co clor di bj cAm sir dung.

Do lugng it va dic trung nén sir dung phuong phap phan tich hi¢n dai va tén kém:
HPLC, GC (chét hiru co) hodic AAS (chat vd co nhu As, Cd....). Phin ndy s& dugc trinh
bay k¥ trong mén Dgc chit hoc.

4.3.3. Cac chi tiéu vi sinh

Trong nudc, dic bi¢t 1a nuéc thai co rat nhiéu loai vi khuan, téo, vi tring, virus c¢6
kha ning giy bénh nén can loai bd truéc khi sir dung. C6 3 nhém chinh:

- Nhém Coliform, dic trung Escherichia Coli (E.coli) chiém 80%,
- Nhém Streptococci, dic trung Streptococcus faecalis,
- Nhém Clostridia, dic trung Clostridium perfringents.

Gia trj E.coli 12 dai lugng dic trung mirc dd nhiém khudn cia ngudn nuée vi khi
chiing vi khuin nay gidm dén gin tiéu chudn thi cc loai khic da bj tiéu di¢t. Chi tiéu an
toan theo yéu chu TCVN dbi véi:
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- Nude cip: E. coli khong ton tai; Coliform < 20 MPN/100 ml.
- Nude thai: Coliform trong nude thai loai A < 5000 MPN/100 ml.

Mot s0 chi tiéu chat hrgng nude cin xéc djnh theo myc dich sir dung duge thé hién
0 bing 4.7.

Bang 4.7. M{t s chl tidu chat lugng nudrc can xac dinh theo myc dich sz dyng

TT Muc dich sir dung Mt s6 thong sb chinh

1 | Sin xudt ning lrong DO, pH

2 | Tuéi tiéu DS

3 | Nudc udng D¢ mau, d¢ duc, dj cimg, vi sinh, chét hitu co
4 | Nudce cip cho cong nghiép P§ cimg, pH, DO

5 | Giao thong SS, pH

6 | Nghéca DO, TBVTV, pH, kim loai ning, CO»

7 | Giaitr Vi sinh, pH

4.4. NGUYEN TAC LAY VA BAO QUAN MAU NU6C
- X4c dinh cu thé vi tri ldy mAu: dai di¢n dugc cho ving nudc:

+ Léy theo chiéu doc hay chiéu ngang dong nudc, liy mau trén bé mat hay theo
cac ting nudc.

+ Léy trudc va sau diém thai.
- Lay méu nudc.

+ S0 mau, thoi diém ldy miu, tan suat liy mau phy thugc dic diém khu vyc va
muc tiéu nghién ciru (thuong 1y mau vao budi sang vi khi d6 sy bien dong cua cac chat
dien ra cham).

+ Néu liy m3u qua vdi, may bom... thi phai dé chay qua vai lit rdi méi lay.

+ Néu mfu dong; ¢ thay ddi dong chay, diém thai thi phai ldy & cac diém khac nhau.

+ Lugng mau da dé phan tich.

+ Nén liy mu & vj tri chdy manh nhét doi voi ngudn chay nhu song, sudi va lay
nhiéu vj tri, nhi¢u d9 sau d6i v6i ngudn finh ao, ho.

+ Mu nudc thai nén ldy lic xa thai va lic triu thip dé dim bao chinh xéc.

- Béo quan mAu: nhim gidm téc dong cia céc qué trinh dién ra trong mau khi dwa
dén noi phan tich. Do d6, nhit d9, pH, him lugng DO va cac khi trong nuéc nén duge
do ngay tai hién truomg. Ngudi ta c6 thé bio quan mau biing cach diéu chinh pH, hru
giir & nhigt do thép, thém héa chét thich hop nhu NaOH, H2804, CHCl... tiy theo dbi
tugng phan tich (theo tiéu chudn quéc gia TCVN 6663-3: 2008).
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5. MOT SO PHUONG PHAP XU’ LY NU'OC

H¢ théng xir ly nude bao gom che phurong phip co hoe, hoa 1§ va sinh hoc Theo
muc dich sir dung mrde, Lln‘\l hrgmg nuede ddu vio, ycu ciu chit lugng mr(u. ddu ra ma
cde phuong phip duge két hop lai thanh diy chuyén xir 1y nude (nede chp sinh hoat
hode murde thai). DS vai mrde thii thudng chia lam 3 bjc:

- Bie 1 xar ly so b lhm\ng I\ xir 1y co |IQL nhur song chin réc, bé l’mg Dai khi c6
két hop xir 1y hoa Ly tach diu md, trung hoa dé tgo thuin lgi xir 1y sinh hoc tiép theo.

- Bie 2: thudng 13 cdng trinh xir 1y sinh hoe dd phiin hity céc chit hiru co.

- Bje 3: d0i hoi chdt lugng nwde cao hon nhu khir tring, khir tiép thanh phan
nitrat, phosphat.

4.5.1. X\r ly co’ hoc

Céc ky thudt co hoe thwdng st dung dé tach cdc hat rin khong tan va mot phan
dang keo ra khoi dong 1ong.

4.5.1.1. Song, lwéi chdn rdc

Nude ¢ clura céic hat riin duge din qua song, ]uél chin de loai b tap c6 kich
thudc 16m gay sir ¢d trong khi vgm hanh nhu tic bom, tc dudng 6 ong. Sau d6 nudc duqc
din qua thiét bj klli‘lc trong hé thong xu ly nudc. Song va ludi chin réc 14 céc thanh chin

song song hoiic tm ludi thép hoiic tAm thép dyc 16. Song, luél chén rac thudng dugc
dit ngay tai bude dau tién xir ly dong 16ng. Ty theo két cdu ngudi ta phan biét song
chiin rac tho va tinh, song chiin réc c¢d dinh va di dong.

4.5.1.2. Bé diéu hoa

Bé didu hoa nhim diéu tiét luu lugng, thanh phén dong long chay vao hé thong xir
ly. Bé c6 thiét b; khudy tron dé dam bao phan b tét. Vi tri bé diéu hoa dugce xac dinh
tuy thugc yéu ciu dong cAn xir 1y, thong thudng né dugc thiét ké ndm trong dong thai
can xir 1y, trude bé ling.

4.5.1.3. B€ ldng
- Nguyén téc: bé ling la phuong phép don gidn nhét dé tach céc hat rin (ton tai
trong nudc hoac bong cin sau khi xir 1y) khoi dong long duon téc dung trong luc. Co

nhiéu logi bé ling: bé ling ngang, lang dimg, lang tiép tuyén. Bé ling lam gidm gia trj
cua cac chi tiéu SS, BOD, COD.

- Yéu t6 anh hudmg tdc d¢ ling hat rin gy ra do dic diém hat rdn roi rac hay
trang thai bong va toc d¢ chay tran cid dong 1ong qua dudng ra clia bé ling va hinh
dang bé ling.

- Uu nhuge diém va pham vi sir dung;: bé Iing thudng c6 két cau don gian, dé dang
vin hanh, chi phi xdy dyng thip. Bé ling thuéng:

+ Djt trude khi xir Iy sinh hoc: logi bd céic chdt réin, chit lo limg khdng hoa tan.

+ Dt sau khi xir 1y dong tu, sinh hoc: ling bong ciin, bin hinh thanh lam trong
nuée trude khi dua qua ngudn tiép nhdn,
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BE ling 06 thé sir dung dé xir 1y nurde cdp sinh hogt va nude thai.

Véch ngan
i Cham 16
Q = 4= | / |
o - Ving l&n ~—
T g lang Nt
—
Ving phan phéi Ving thu

nudc vao nuécra

Méng tran

Ving chira bun

\_D¢ déc 1%

Hinh 4.2, B& 14ng ngang
4.5.1.4. Bé loc co hoc

- Nguyén tic: 1a phuong phap loai cic hat rén kich thudc nho khéng tan trong
nuéc ma bé lang khong tach duqc Nuée duge din nudc qua mot 16p vat ligu (cat vang,
than antraxit, polyme...). Phin Iong thim qua, con cic hat rin sé duqc giir lai trén bé
mat. Cb 2 cach loc nude: loc nhanh va lgc chim dugc phén loai theo toc d loc tirc 1a

toc do dong chay qua 16p vat liéu loc.

khoang 5 - 15 m/h.
- Loc chim: tbc d9 dong cham khoang 0,1 - 0,5 m/h khi di qua 16p vat ligu min. il
Van didu khién &
Voi phun mua I
A Ngudn nuwéc vao
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- Loc nhanh: 16p vat liéu 6 kich thuéc hat 16n dé toc do dong chay qua Iém,

Bdng gon

Than

Ong nuéc khoan 18 0,5mm
Hinh 4.3. B& loc nudc

Nuwéc chua xi ly

Van diéu khién

Nuéc sau xr ly
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- Céic yéu td anh huémg: ban chit va kich thude, hinh dang, ) ddng nhat vit ligu
loc, chat lugng nude dau vao. Vit li¢u loc phai bén co va hoa hoc.

- Uu nhuge diém va pham vi sir dung: don gidn, dé 4p dyng. Tuy nhién chling déu
ph.n ¢6 bude rira lpc tire 14 rra 16p vit llcu loc sau mdt thoi gian sir dung hoéc thay méi.
Bc loc ¢6 thé sir dung dé xir ly mrérc cnp sinh hogt va nudce thai véi ngudn nuée 6 hat
rin 16n hon 10 mm. Loc chdm cin dau tur 1on hon va mét nhiéu thoi gian hon nhung
chit lugng nude tot. Bé loc chim thudng dp dung & ngudn nude quy md khong qua
1000 m*/ngay dém va SS < 50 mg/l.

4.5.1.5. Tuyén néi

- Nguyén tic: tach cac hat rén khong tan lo Iung, chc chit hoat dong bé mit hojc chit
1ong ¢4 ti trong nho hon trong dong long. Khi luycn ndi, phm suc khi (thuomg 1a khong khf)
vao dong long. Cac khi két dinh véi cdc hat (dau, sqn glay, len...) khong thim w6t cho dén
khi hre ndidl 16m hinh thanh cac ddm bot chira hat rin va dugc gat ra ngoai.

- Cic yéu tb anh huong: kha niing két dinh bot khi va céc hat rdn tic I3 hinh dang
va bin chét héa hoc hat rén, chét 1ong nhe can tach, thoi gian va cudng do suc khi, thoi
gian ton tai bot ndi, kich thudc bot.

- Uu nhugc diém va pham vi st dung nguyen tac don glan dau tu it, thm gian nhanh,
trién khai nhiéu k¥ thuat. So vm bé ling, tuyén n01 co thé tach dugc hat rin kich thudc
nho. C6 thé két hop tuyén ndi sinh hoc va tuyén ndi hoa hoc: VSV lén men sinh khi
CO3, CHs hoic cac phin tmg héa hoc sinh khi kéo can ndi lén va thuong dugc sir dung
trong xu ly nudc thai.

Tém chén
N
Hoéa Nudc thai Déng tran véi ‘ 2
chat can dac
& 2El 1 = = |
‘L \d P— < | /’ —_—
o —@—_-) Khéng Nudc trong
Bom cép hoa khi
chét . 4 ‘\T {J{‘ ....... _/
CPET REA 2
M AL R
@ n Théoé % h; :
160 A chét rén phdn cao
i e 87 ldng gom bun ¢&n
Hinh 4.4, B& tuyén ndi
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4.5.2. Xxr Iy hoa ly
4.5.2.1. Déng tu keo tu

- Nguyén tic: str dung hoa chét 1dm hat nhan, hap thu cac hat rin lo lirmg khong tan
trong nude (thudng cde hat rin ¢d kich thude dudi 10* mm) dé ting kich thuée cia
ching roi dé dang logi bo bfmg k§ thudt Ifmg hodc loc murde. Qué trinh gém 2 giai doan:
keo tu phd vo trang théi bén cia hat keo va tgo bong két dinh cac hat keo bj pha nay.
Céc chat keo ty mang di¢n duong nhw phén nhdm hojic phén siit duge sir dyung nhiéu
trong ky thuat dong ty, keo ty do tgo ion duong thu hit céc hat keo mang di¢n am trong
nwde. Mudi phén nhém Al(SO4)s.14H20 dua vio s& bj thiy phén tago bdng cin
Al(OH); hap phy cdc hat lo kg nhung pH moi trudmg ti uu tir 5,5 - 7,5 do tinh chit
ludng tinh cia Al D4i véi phén st tao tia Fe(OH)y nén gidi han gid trj pH tir 8 - 10.
Luong phén sit ding bing 0,3 - 0,5 lugng phén nhém va c6 tinh &n mon hon phén
nhdm. Theo tiéu chudn xdy dyng, him lugng SS, d¢ duc, do mau trong nudc sé goi y
viéc sir dung lrong phén can thiét.

AP*+ 3H,0 = AI(OH); + 3H*
Fe**+ 3H,0 = Fe(OH); + 3H*

Ngoai ra hién nay nguoi ta cho thém cac chét trg keo tu ngudn gbe thue vat dé tao
bong can 16m hon, tdc do keo tu nhanh hon, hiéu suat cao hon.

- Yéu t anh huong: pH 1a yéu té quan trong dé tao ra lwong Al(OH); hoic
Fe(OH)s. Tiép do cc yéu t6 khac nhur lugng phén, thoi gian tiép xuc giita phén va nuéc
vira di, tdc do canh khudy ciing tac dong dén hiéu suét qua trinh.

- Uu nhugc diém va pham vi sir dung: ky thuat ndy rat phd bién nhim loai bé cac
hat lo limg khong tan trong nuéc hodc mot s6 chét hiru co tan trong nuéc thong qua céc
chi tiéu cao nhu d mau, SS, BODs, COD. Hoa chat ré tién, thiét bi don gian, d& I3p dat
van hanh. Ky thuat dp dung dugc dbi v6i ngudn nude sinh hoat (dic biét nudc bé mat)
va nudc thai.

. 4 /i /
\\ /,
W g —————— . -
-~
Vung lang ra
Thanh gat bun ; ng tao bén
vao Vung tron
—
Chét keo ty

Hinh 4.5. B& dong ty keo ty
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4.5.2.2. Lam mém két hop lam ngot

- Nguyén tic: 1am mém nude tie 1a logi bot mudi Ca vi Mg ra khoi nudc. Lam
mém bing hoa chdt nhue NaOH, Na,COs hofic cft cationit (thi tao cft bing zeolit
Na:ALS10s).

Na)ALSi:0s. xH;0 + Ca(HCOy); — 2NaHCO; + CaAlLSi:0s. xH20

Lam ngot 1a logi bot mudi ra khoi nude. Do viy c6 thé két hgp lam mém v6i 1am
ngot mudc:

+ Trao doi ion: 1a qua trinh trao ddi ma cnc ion trén bé mit chét réin ddi chd véi ion
¢6 cung dién tich trong dung djch khi cho ucp x(ic v&i nhau. Céc chit trao ddi ion 12
zeolit, acid humic cia dat, siligagel... Vi du:

2RNa + CaSO4 = RyCa + NazSO4
Qua trinh ndy phy thugc loai nhya (chét rin) trao doi, loai ion.
Ul nhuge diém: thu hdi cac chat c6 gia trj trong dong 10ng can xir Iy, xir 1y triét dé
chon loc déi tugng. Chi phi dau tu va vin hanh lén.

+ Thim thiu ngugc: tréi ngugc voi thim thau, nho 4 dp luc, dung moi tir dung dich
nong do 16m di vao dung dich lodng hon qua mang bén thim. Mang ban thim nay dugc
lam tu cellulose acetat, polyamid... duong kinh 16 1 pm phai chju dugc ap suit. Mang
c6 tudi tho tir 2 - 5 nim.

Nuwérc cirng chira ion
canxi va ion magie

9 Hat nhya
'IO:J trao ddi lon
Hat trao L
déiion 0 | @
o . lon magie
mangion iy * £
kiem 6‘0 *4o Non Gansd Aplgcbom  Mang RO
9 b A !
° ()
o | o
oogg o lon kigm o é
1°‘§| B, Nuoc
‘ ol " tinh khiét
Nuéc mém chira ' { .'.‘
lon kigm -3
a. Trao déi ion b. ThAm thdu ngugc

Hinh 4.6, Nguyén ly 1am mém nuéc
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Qua trinh nay phy thuge ép e, cdu triic mang ban thim, chit can tach. Qué trinh
hi¢u qua khi tich logi cdc chat ¢6 khdi hegng plmn (r llmp l’hmm;, phap nady loai
nauyu\ t8 vo co, cdc chdt co khdi lugng phan tir thap, VSV, chat rén tan trong nudc
(DS) tot. Gid thanh Llnp nhin dugc.

+ Dién thim tich: tdc dung ca dién trudmg 1am cac ion mubi trong nude di chuyén
vé dién cyc trdi dau.
Phuong phdp ndy c6 gid thanh cao.

- Pham vi dp dung: cdc k¥ thudt ndy thuong ap dung cho cic nguén cong suat nho,
thudng 1a nudc cap sinh hoat hojc myc dich sir dung ddc tha.

4.5.2.3. Trung hoa
- Nguyén tic: khi nguon nudc c6 chira acid hodc kidm, cAn trung hoa dé ngan hién

twong xam thuc, loai bot kim loai ning hogc dé thun lgi cho qué trinh xir 1y sinh hoc
tiép theo thi can di€u chinh pH vé 6,5 - 7,5.

Mot s6 héa chit sir dung dé trung hoa nhu CaCOs, Ca(OH),, Na,COs, HCI,
H,SOs...

- Yéu t6 anh hudng: dic diém ngudn nuéc, yéu cAu tinh chit nuéc du ra.

- Uu nhugc diém, pham vi 4p dung: don gian, d& van hinh. Thuong ép dung véi
xir ly nude thai.

4.5.2.4. Lam thodng, oxy héa

- Nguyén tic: thoi khong khi hogc khi tro vao ngudn nudc chira chét hoa tan. Chat
6 nhiém dé bay hoi thi s& khuéch tan vao bot khi. Néu chat ndy bj oxy hoa rdi két tua thi
duoc téch ra khoi pha 1ong. C6 thé sir dung cac chat oxy héa Cly, H;02 hodc O dé ting
hiéu suat qua trinh.

fw»\,

‘../,\) =

Hinh 4.7. Gian mwa oxy héa st va mangan

- Yéu tb anh hudng: nhi¢t do, mirc ¢ phan tan khi, cudng d9 1am thoang, pH, dic
diém chét hoa tan,
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¢ A . . ) D P
- Uu nhuge diem va pham vi dp dung: don gidn, thudmg sir dung lam thoéng bang
& I A ; 4 : L
gidn mura lay oxy trong khong khi, tao céc két tia cia sit, mangan va arsen trong nuéc
A SWEN *
roi logi bo bang phuong phap ling hojc loc.

Fe'? 9 Fe*!

Mn'?= Mn*!

As*? 9 As*S
4.5.3. Xir ly sinh hoc

Dua vao hoat dong ciia vi sinh vat dé phan hily (oxy héa, khir) céc hgp chét hiru
co, chit dinh dudng, hgp chit va thinh ph?m chét hiru co dang vét hodc hz‘ip phuy, tao keo
thanh bong sinh hgc. Cic VSV thudng tham gia trong bong bun hoat tinh la
Nitrosomonas, Nitrobacter, Pseudomonas....

Diéu kién dong 1ong dugce xir 1y bing phuong phép sinh hoc:

- Khdng c6 chat dgc hoic trc ché hoat dong VSV, vi du kim loai ning Ag, Cu, Hg,
Co, Ni, Pb...

- Chét hiru co trong nudc 1a co chét dinh dudng nhu hydrocarbon, protein, lipit...
hoa tan trong nudc.

- Ti s COD/BODs < 2 thi xir 1y hiéu khi. Néu ti s6 nay trén 2 va nuéc chira
cellulose, tinh bét... khong tan thi xir 1y yém khi truéc.

Phuong phap ndy thudng ap dung xir Iy nudc thai. Qua trinh ndy ciing cho hiéu
qua khir tring doi véi dong 16ng chay ra kha cao, tir 91 - 98%.

4.5.3.1. Xir ly véi diéu kién tw nhién
- Canh dong loc

+ Nguyén tac: khi cho dong long chay qua, lop dat nhu 16p vat lidu loc hru giir cdc
hat rin. Nho oxy trong 16 rong va 16p mao quan dit mat, VSV hneu khi phan huy chit
hiru co trong nudc. Khi xudng sdu, chi con qué trinh phan huy yém khi.

+ Yéu t6 anh huéng: dic diém nuéc thai, dia chét, dia 1y ving cinh dong.

+ U nhugc diém va pham vi sir dung: néu ngudn nudc chira lugng 1én N, P, K thi
c6 thé sir dung nhu ngudn nudc tudi trong nong nghiép. Phuong phap ndy than thign véi
mdi trudmg, dau tu khong 1én nhung can dign tich rong. Do viy khong ph hop & d thi,
khu dan cu.

- Ho sinh hoc

+ Nguyén tic: cic vi sinh vat sir dung oxy t réu, tdo, thyc viit trong qué trinh
quang hgp va oxy tir khdng khi oXy héa cdc hop chit hiru co trong nude. Thye vat lai
tiéu thy phosphat, nitrat tir san phAm phan hiy sinh hoc trén. Hogt dong cla ho phy
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thude chit yéu kha nang ty 1dm saeh. HY con c6 &n goi hd on dinh nude thai. Can cir
hoat ddng cia VSV, chia ra hd hiéu khi, h ky khi (@& ling va phan hiy cin ling) va hd
hiéu ky kh.

+ Yéu t6 anh huong: nhi¢t do mude (2 6°C), pH va mire dj nhiém bin nguon nuéc,
thoi gian hru nude trong ho.

+ U nhuge diém va pham vi st dyung: don gian, tin dung hé ao ty nhién, thoi gian
dai. Ho ky khi phd hop xir 1y nude thai c gia trj COD, BOD, S8 16n hon hd hiéu khi,
hiéu ky khi. H3 sinh hoc doi hoi di¢n tich 16n. C6 thé két hgp nhiu ho.

4.5.3.2. Xir ly véi diéu kién nhdn tao
- Loc sinh hoc
+ Nguyén tic: 16p vét liu lpc ¢ chira cc VSV dé ting hiéu qud qua trinh.

Canh tay phan phbi

Déng véc; ~
Dongra
Hinh 4.8. Bé Ioc sinh hoc

+ Yéu t6 anh huémg: ching va dxen tich VSV trén 16p vat liéu, loai vt li¢u loc, tinh
chit nuéc thai diu vao: nhiét g, pH, ndng do chat hiru co, théi gian luu nudc trong bé.

+ Uu nhugc diém va pham vi sir dung: 1am giam gia trj BOD, SS, nito trong nudc.
Thoi gian vAn hanh nhanh, it cin hon bé phan hity hiéu khi, chiém it dién tich. Tuy nhién
mdi truémg quanh bé thudng c6 mii va rudi mudi, Bé loc sinh hoe thudmg ép dung qua trinh
nitrat hoa, dimg doc lap hodic sau bé aerotank, phit hgp quy md xir 1y nho va vira.

- B phin huy hiéu khi (aerotank)

+ Nguyén téc: bin hoat tinh Ia cdc bong cin c6 chira chdt dinh dudng dugc dua
vao bé dé phét trién cc VSV. Véi sy hd tro ctia thiét bj syc khi, VSV s& oxy héa phén
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4 ~ ' a L
huy chét hitu co trong mrde: chit nén (BOD), chit dinh dudng (N, P) thinh cdc chat tro
khong tan va té bio mdi. Céc qud trinh xdy ra trong bé acrotank:

* Qua trinh ting sinh khéi: s6 hrgng VSV tré ting 1én,

* Qué trinh chuyén hoa co chit:

Chit hiru co + 03 = CO; + H,0

¢ Quad trinh khr nito va phospho:

Hop chit hiru co chira nito tao ra NHa' = NO2* > NOy = Ny;

Hop chat hiru co chira phospho tham gia tOng hop tgo ATP, acid nucleic.

Luong bun sinh ra duge mang di xir ly, mt phi‘m duge tuan hoan ngugc tré lai bé
aerotank dé duy tri ndng do VSV, dam bao thdi gian phn hiy cdc chét 6 nhiém.

+ Yéu t6 anh hudng: loai bin hogt tinh, téc d va thoi gian syc khi, tinh chit nude
thai: pH, nhiét d, DO, SS.

+ Uu nhuge diém va pham vi sir dung: c6 thé img dung vdi ngudn nuéc thai hru
lugng 16m, gid tri COD, BOD cao ma xur ly triét dé (khir téi 70% BOD tir hgp cht
carbon), thoi gian phan huy dai ngay. Thiét bj va van hanh don gidn nhung cin cung
cip ning lugng hoat dong. Phai theo ddi va kiém sodt céc sy cd ddi voi bin hoat tinh:
buin ¢6 nhat, tao bot va bi vang.

is

Bl d

Hinh 4.9. Phan hiy hiéu khi
- Bé phan hay yém khi UASB

+ Nguyén tic: nuéc thai c6 pH va chét dinh dudmg hitu co phi hop duge dwa vao b
day bé, thyc hién qué trinh phan hiy yém khi: NOy™ thAnh N2 nh& VSV nhu Pseudomonas,
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Bacillus, Spirillum, Acinetobacter.... Nwde sach chy trdn phia trén. Sin pham khi tgo ra ¢6
70+ 80 % I CHa. Qud trinh phan Iy cde ehat hiv co trii qua 3 giai dogn:

BN Y . A ~ A .
* Thiy phan cde chit hiva co lo lirng hofic chat hitu co hoa tan phan tir legng Iom,

3 \ L A \ 4 . s A A\
* Phin hiy chat hir co phan tir hegng thip thanh acid béo bay hai, cuoi cung la
acid acetic,

¢ Tao metan,

Motor  ping hd do ép

bun méi

Ndp tham trdn sult cao
o N Ly e=p> Khi thu hoi
Ngan thu khi
Nudc dau vao ==p» =P Nudc dau ra

[ 55

(e
: ||:{ | »
U d U d | ?

Ong xa bun e ARSI <= Ong c&p

Hinh 4.10. B& UASB

+ Yéu td anh hwong: dic diém nguon nudc (nhiét do tdi wu 30 - 35°C, pH t6i wu
6,8 - 7,5), ti 1¢ chat dinh dudmg, vin toc dong thai di vio (1m/gid), ham lugng
SS <3000 mg/l, SO4* < 500 mg/L...

+ Uu nhugce diém va pham vi sir dung: giam dang ké chi s6 COD (hiéu suat téi
80%) va BOD trong nuéc thai, lugng bun thai tao ra it. Co thé tan dung khi thai CHa.
Yéu cau lugng dinh dudng N va P trong nuéc thai thip. Nhay cdm yéu t6 moi truong:
nhiét 49, pH, do min va khong xir Iy duge hoan toan chat doc.
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Tay theo tinh chit, dic diém ngudn mrée thai, didu kién thye té tai don vj ma Iép
d{it thiét bj phan hiy hiéu khi hojic yém khi xir Iy nude thai. Nhin chung, phuong phéap
phan hiy yém khi ¢6 wu diém: nhu ciu nang legng va dinh dudng thip, lugng bin thai
it nhung tdn dung khi CHy sinh ra. Tuy nhién, quéa trinh khai dong phén hiay lau, moi
trudng kiém hon, khong ¢6 chit doe va khong khir duge hgp chit chira N, P,

4.5.4. Khnr trung

Nguyén tic: 13 qua trinh logi bo, tiéu di¢t hofic v hi¢u hba cic nhom VSV hodc céc
ching VSV gdy bénh chura duge xtr 1Y tri¢t dé trong cée bude xir Iy nuwée phia trude. Khir
trung 1a khau cudi cung, sau khi da xir ly co hoc, hoa 1§, sinh hoc. Khir triing bz"mg tac nhan
vit 1y: nhigt dg, tia UV hojc cde mang loc d = 0,2 pum va téc nhin héa hoc nhur ozon, clor.

4.5.4.1. Ky triing bang tia cyc tim (UV)

- Nguyen tic: tia cyc tim tac dung vio cdu triic ADN ciia VSV. Viing tia UV dlet
vi khuan manh nhat cé budc song 200 - 280 nm (I6n nhit tai budc séng 254 nm). Thiét
bi 1a dén thuy ngan chin khong c6 bude séng phat xa 254 nm. Dén phat thé hé méi: dén
phang hiéu suat phét tia cao, bén nhiét, thoi gian sir dung dai hon, dinh huéng dugc tia
phat ra song song véi huéng dong chay.

- Yéu t6 anh hudng: do duc, chit mau ciia nude va dic diém VSV. Théi gian sir
dung dén khong ché 3000 - 8000 gio.

- Uu nhugc diém va pham vi sir dung

U'u diém: mui vi va thanh phén nude khong thay dbi, khong c6 sin pham phu nhu
clo. Thdi gian khir tring ngén, khong c6 nguy co qué liéu. Thiét bi hoat dong khong
phurc tap, an toan cao.

Nhuoc diém: higu suit khir khudn thip khi mréc c6 do truyén qua < 80%, cé nhicu
mubi hoa tan. Nuéc di khir tring c6 thé nhiém lai (do tinh hoi phuc cia VSV) nén can
khir tring bd sung khi mang dan nudc dai.

Sir dung ddi véi nuéc cdp sinh hoat, nuéc sin xudt pham vi nho hep, cong suat
thap hoic céc loai nuéc dong chai.

4.5.4.2. Khir triing bang vi loc

- Nguyén tic: twong ty nhu loc nuée nhung dudng kinh 18 loc nhé 0,2 - 0,3 pm dé
luru giir dugce céc vi sinh vat,

Thiét bj vi loc hinh try, Nén loc dugc sin xudt tir diatomit va ddt sét cung phu gia duge
thiéu két c6 o xOp cao lam cho cAc mao qun c6 kich thude nhé hon vi khuén cén logi.

- Yéu té anh huong: nuéce dAu vao cin do trong nhat dinh va chdt hrgng nén loc.
- Uu nhuoc diém va pham vi sir dyng
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Ut diém: tinh linh hogt cao nén c6 thé 1&p song song nhiéu nén loc cong sudt khac
nhau. Thanh phan khodng cia mroe khong déi. Gid thanh thap.

Nhuge diém: mroe dé nhiém khudn tro li khi leu giir lau. Nén lgc can thay djnh ky.
Ap dung véi xit Iy nuée cip sinh hoat quy md nho, legng nuée can khir tring it.
4.5.4.3. Khir trang bdng clor
- Nguyén tic: khi da clor hodic mudi clorid hod vao nuéc, xay ra phan (rg:

Cly + H,0 = HCIO + HCI
Ca(OCl)2 + H,0 < CaO + 2HCIO

HOCI khuéch tan qua 16p vo té bo VSV, giy phan img v6i men té bao, tir d6 pha
hity qua trinh trao ddi chét cuia té bao VSV.

- Céc yéu t6 anh hudng

+ Téc do khuéch tan ciia clor qua mang té bao vi khuan,

+ Nong d¢ chat khir tring.

+ Thoi gian tiép xic, nhiét ¢, pH (pH 6 I tdi wu vi thanh phin HCIO chiém
99,5%), chiing loai vi khuan, tap chat khac trong nuéc....

- Uu nhugc diém va pham vi sir dung:

Uu diém: c6 thé sit dung nhiéu dang clor: clor 16ng, nuc javen NaClO. Thai gian
tic dung ngén. Hoa chit bio quan dé, gia thanh thép.

Nhuoc diém: phai kiém soat him lugng trong nudc dé tranh nuéc c6 mui. Haim
luong clor trong nudc cép sau ciing la 0,05mg/l, nuéc thai 12 0,5mg/1. Co thé ding than
hoat tinh hap thu clor du trong nudc. Kiém soat thanh phén hiru co trong nuéc dé tranh
tao thanh hop chit clor hitu co anh hudng xu téi moi trudmg.

Khir tring bing clor dugc ap dung dbi véi xir ly nuéc cép sinh hoat va nudc thai
moi quy mo.

4.5.4.4. Khir triung bang ozon

- Nguyén thc: ozon 1 khi mau tim it tan trong nudc, mii hic va d& nhn biét. Khi
ozon tiép xtc voi ngudn nuéc nhanh chéng tham gia vio qué trinh két tu cac phin tir
lam cho cac tap chat lo limg ling xudng bé va dong cin. P§ hoa tan ozon 16n gap 13
oxy nén phai du ozon dé oxy hoa chat hiru co, VSV xong thi méi cé tac dung khir tring.
Khi vira cho vao trong nudc kha nang ti¢t trung cua ozon la rat it. Sau khi da hoa tan du
liéu lugng, thoi gian tiét tring xay ra trong khoang 3 - 8 gidy. Khir tring nudc udng can
ding 0,5 - 1,5 mg/l, lugng du sau 5 phit 0,2 - 0,4 mg/I.

Diéu ché ozon tir khdng khi hodic khi oxy khé: khong khi duge loc dé loai bui, ha
nhiét d¢ 3°C (loai 90% d6 am) va qua cft hit am CaCly, nhém oxid dé loai hét nuéc.
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Khong khi kho din vilo budng phong di¢n: di¢n cyue xoay chidu vai dign thé 3.000 -
20.000 V d¢ tgo nguyén tir oxy. Mot phin oxy s& duge chuyén hba thanh ozon.

- Yéu 1 anh huong: phai lam soch khong khi dé tgo ozon va djic diém nguon
purde: nude ngam can 0,75 - 1 mg/l, nude mit 1,0 < 3,0 m/l,

- U nhuge diém va pham vi sir dung

Ut diém: ozon phin hiy rdt nhanh vd ¢6 kha ning oxy héa manh hon clor nén
hoat tinh khr tring ciing cao hon. Hi¢u qud vé tdc do va tdc dyng ozon hon clor 3000
lin. San pham oxy hoa triét dé nén logi bd mau, mdi, vj ciia nude. Khong ¢o san phiam

phu ddc hai.

Nhuoe diém: ozon dic, phin hiy nhanh nén phai sin xudt tai noi tiéu thy. Gi4
thiét bj cao, tiéu thy di¢n nhicu ning lugng tiéu hao 15 - 30 kWV/ kg ozon. C6 kha ning
in mon vt li¢u.

Pham vi sir dung: moi ngudn nudc déu cé thé 4p dung nhung cn cin nhic yéu t6
chi phi.

Mot ngudn nuée thai c6 thé duge két hop nhidu bién phép xir 1y khéc nhau dé cé
chit hrgng nude dau ra théa man yéu cau.

Béng 4.8. Cac phuong phap xtr ly nuéc thai thudrng ap dung

Zéc budc xir ly Cac phuong phap xir ly Muc tiéu xir ly

Xir 1y so b Héa ly: tuyén ndi, dong ty Téach chit lo limg va tao miu
Hoéa hoc: oxy hoa, trung hoa Trung hoa, khir djc

Xir Iy tap trung | Co hoc: song chin réc, ling, loc | Chat rin, cin lo kmg
Sinh hoc: hd sinh hoc, loc sinh | Chat hiru co hda tan va lo himg
hoc...
Héa hoc két hgp sinh hoc Kim loai niing
Khr tring Ngudn mang VSV gdy bénh
Xir 1y bin: bé metan, say, loc Gidm lugng thai bin

Xir Iy trigt ¢ | Co hoc: loc cat Téch cdc chit lo kg
Sinh hoc: aeroten 11, hé sinh hoc II | Khir nito, phospho
Oxy héa khir Khir hop chit nito, phospho,

wu huynh,...
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4.5.5. Xir ly bun ciin

Sau khi qua céc thiét bj xir 1y, dong long sé duge tach 16p cdn. Dic biét doi vii
mrde thai, hegmg cin ran, ban kha nhidu nén cdn co bign phap xir ly. Céc yéu o quyét
dinh dén k¥ thufit xir ly ban:

- Tinh chét va s hrgng bin,
- Yéu cdu bdn & noi tiép nhin,

- Didu kién: dién tich ddt xir 1y, khi hju thi tiét, ddu tu v chi phi quan Iy.

S4y kho Lam phan bén
Bun | Néndac -
— | bing . Tach nude * b4l »| Chonldp tro
\
Str dung lam

U phan (composting) | ch4t diéu hoa d4t

' l
Tiéu huy
(n dinh) > Tachnuse | Chonidp

Hinh 4.11. Céc phuong phap xt ly bun
4.6.MOT SO MO HINH DAY CHUYEN XU’ LY NUO'C

4.6.1. Mot s6 yéu cau khi thiét ké hé thong xir ly nwérc

- Chc yéu chu vé sinh moi truomg: bd tri hop ly mat bang va gidi quyét cac vin dé
dit ra. Vij tri cudi huéng gio, cudi dong song, khoang cdch an toan véi khu dan cu.
Khoang céch nay phy thugc céc ky thuat xir Iy nuéc trong mo hinh:

+ Luu lugng nuée nhé hon 50,000 m*/ngdy dém, sir dung phuong phép co hoc va
sinh hoc thi khoang cach tdi thiéu 300 - 500 m.

+ Luu lugng trén 50.000 m*/ngdy dém, sir dung cénh ddng loc thi khoang céch tdi
thiéu 1a 1 km.
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- Chc yéu chu vé phuong phap xir 1y
Céc phuong phap duge lya chon phai dap (g yéu chu k§ thust, vé sinh moi
2 . | » a . ” | A L2 ) P ’ . 1

trirdmg, kinh (€ va duge phé duyét. Cac thong so ve ticu chuan, mirc 44 xir 1y, cong suat,
dac diém dong 1ong, dic diém khi hiu dia chit dja phuong gop phin dua ra quyét dinh
cudi cing. TO hp che thiét bi trong day chuyén xir 1y ddm bo xay dyng, vin hanh timg
bude, ¢o kha nang sira chita va mé rng cong suit xir Iy meée,
4.6.2, Nhirng nguyén nhin phé hiy ché dj lam viéc ctia day chuyén xir Iy nuére

- Cong trinh bj qua tai: lugng nude vao hé thong xir 1§ ting dit ngit hode chit
lurgmg mude dau vio thay doi déng ké.

- Sur cb bit ngd: ngudn dién cung clp bi ngit, I lut gay ngdp lut mét phin hode
toan b day chuyén xir 1y.

- Khong bao dudmg, béo tri thiét bj dang han.

- Vén hanh sai sot, khong ding k¥ thujt.

4.6.3. Vi du mo hinh xir ly nwérc

4.6.3.1. Xir ly nwéc tw nhién phuc vu nwéc cdp sinh hoat, sdn xudt

- Dic diém nguc“m nudc cung cép 1am nuéc sinh hoat, sin xuit nhur nuéc bé mit
(song, suél) hodc nudc ngﬁm khac nhau sé quyét dinh lya chon cac ki thuat xi ly mzéc
khac nhau.

+ Nudc bé mit thuémg (séng, ho) mang theo nhiéu tap chat, réu tio va vi khuan,
lugng oxi hoa tan cao. Chét lugng muéc mit phy thugc thinh phin khoéng héa ma
nguon nudce chay qua.

+ Nuéc ngdm thudmg thanh phin 6n dinh, c6 thé khai thic & khu vyc héo Linh.
Nudc ngam dugc khai thic tap trung trong nhd may hoc hj gia dinh. Tuy nhién, nguén
nuée ngim 1 ngudn kho téi tao, thuémg c6 him lugng sit v mangan hoa tan cao. Do
d6, khi khai thic cin oxy hoa Fe** va Mn** hoa tan trong nudc thanh dang tia dé dé
dang loai b bing k§ thuat ling hodc loc.

- M hinh xir 1y 13m nudc sinh hoat phd bién nhu hinh 4.12.

Nu6c ngim duge bom tir giéng duge 1Am thoang cudmg birc bing gian mua cung
cp oxy trong khong khi nhim oxy héa mudi hoa tan trong nuéc nhu sit, mangan. Sau
6 nuée duge din vio bé loc hojc bé ling tach cic tia ndy. Tién hanh khir tring roi
cung cip qua hé thong cap nuéc sinh hoat dja phuong. Néu him lugng st trong nude
ngim lén hon 10 mg/I thi sau khi 1am thodng c¢6 thém buéc xir dung hoa chat d¢ ting
cudmg kha ning oxy hoa sit, tao két tia vai sit rdi mi chuyén sang thiét bj loc.
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a. T nurde nghm

Clor i

.
Nuwée ngdm 2
lam thodng Tiép xic
(ham lugng S8l fempy don gidn ——+#| Loclling |=—* kh(r tring
<10 mg/)
i }
Cén Nudc sach
b. Tir nwrée song
Clor
¥
Nuwée Lang Tiép xtc
y — —p
song/subi [P (c6 syc khi) Loc khir tring
; }
Can Nuwéc sach

Hinh 4.12. M6 hinh x( ly thanh nuwdc sinh hoat

Nuéc song duge mdy bom cao ap hut dua vé bé ling ¢ suc khi dé ddy nhanh qua
trinh ling dong cac tap chét hitu co. Thiét bj ling 13 khau quan trong trong qua trmh,
glup loai bo cac huyen pht hoa tan c6 kich thudc 16n. Céc bong cén ling xudng day bé
ling, con nudc tiép tuc duge bom qua bé loc ap luc. Ldp loc giir lai cac hat cén lo img
trong nudc co kich thuoc 16n, cac hat keo sit, keo hitu co c6 kich thudc bé hon nhiéu
lan kich thu6c cac 16 rdng nhung ¢6 kha ning dinh két va hdp thy Ién bé mit 16p vt lidu
loc. Vit liéu loc rat phong phi, dugc sir ding két hop nhu;

+ Cat thach anh (0,9 - 1,6 mm) kich c¢& ddng nhdt c6 nhidu canh siic nén dé dang
giir lai cAc tap chit két tia & qué trinh oxi hoa nrdc.

+ Vit liéu loc Filox: hat chira téi 98% MnO; hoat dong nhur mot chit oxi hoa bé
mit ding dé két tiia sit, mangan, arsen, tao thinh tia bim vao bé mjt céc hat loc va s& |
dugc thai ra ngoi bing co ché rira ngugc, Hat Filox logi duge nhiéu kim logi ning nén i
duoc sir dung rong rai.
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+ Vit hcu loc Mangnn Greensand con duqc £oi 14 cat mangan vai kich thude hat
ddng déu nhiéu canh siic ¢6 kha nang lién két tot. Cat mangan higu qué trong vige loai
bo kim logi niing (dong, k&m, crom, niken), arsen, flor, d(‘mg thoi ndng va dn dinh pH
cua nude trong khoang 6,5 - 8,0; gidm ham lugng hgp chit nita, phosphat va mot sd
hop chit hiru co, diu c6 trong nude.

Cudi cing nude bé mit sau khi d xr 1y héa Iy duge khir tring rdi bom vio hé
thong phén phdi cua thanh phd.

4.6.3.2. Xir ly nwérc thdi sdn xudt

- Dic diém ngudn nudc thai sin xudt phy thuge rat nhiéu loai hinh san xudt, ning
sudt. Do d6 ngudn nude thai san xudt cong nghi¢p thudng két hgp nhidu ky thuat xir ly
mdi thoa man yéu cau xa thai,

- Mot vai ddy chuyén h¢ théng xir Iy nudc thii san xuft cong nghiép.

+ Day chuyén xir Iy nudc thai nha may sin xuéit thiy san.

* Dic diém ngudn nudc thai:

Nuée thai chira nhidu céc chét hiru co c6 ngudn gbc tir dong vat nén thanh phan
chu yéu 13 protein va cac cht béo. Céc chét hiru co bj phan hiy s& lam giam DO. Cac
chét rén lo g 1am cho nuéc duc hodic c6 mau giy anh hudng téi qua trinh quang hop
cia tdo, rong réu... Cic chat dinh dudng N, P nong do cao gdy ra hién tugng phi
dudng. Cac VSV dic biét vi khuan gy bénh va trimg giun san trong ngudn nudc gay 6
nhiém ning né, bénh dich nhu ly, thuong han, bai liét, nhiém khuan dudng tiet niéu, tiéu
chay cp tinh... Dic trung mt dong thai dugc trinh bay & bang 4.9.

Bang 4.9. Dac trung nwéc thai nha may ché bién thiy san

TT Chi tiéu Pon vj Gid trj QCVN 11:2008,
loai B
1 |pH 6-9,5 55-9
2 |coD mg/ | 3000 - 4000 80
3 | BODs mg/ | 2000 - 3000 50
4 |TS mg/ | 500 - 1500 100
5 | Diu m& dong vat mg/ | 30 - 60 20
6 |ToéngN mg/ | 120 - 160 60
7 | TongP mg/ | 6-10 -
8 | Téng coliform MPN/100 ml 10° 5000
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* So dd diy chuyén xir 1y meéc thai Cong ty TNHH Vina Hung véi cong sut
50 m*/ngdy dém hoat dng nhur hinh 4,13,
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Nguon: Céng ty méi trieong sach Saco
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Nude thai tr cie ngudn phdt sinh cong dogn so ché, nude rira thiét bj, rira san...
duge thu gom din qua song chiin réc gilt lpi nhitg thanh phan rac thd, cin lo limg c6
Kich thude tuong ddi 16m. Sau khi téch rde, nude thai 1in cat tir qua trinh rita san nha
xudng va tr nguyén ligu ché bién chiy vé bé gom. Sau khi ling cét, nuée thai sé duge
bom tiép qua bé ditu hoa. May thdi khi s chp khi & ngin hign tugng ling cin ¢ bé
sinh ra mi kho chju, ddng thdi cb chire ning didu hoa lru lugng va ndng d¢ nuée thai
dau vio. Nude thai tiép tuc duge bom dén bé keo ty - ling nhiim logi bo ham lugng can
lo ling kich thude nhd va cde thanh phan hir co & dang keo. Phéin nuée trong chdy vao
maéng thu nudc phia trén va duge din vé bé sinh hoc yém khi. C4c VSV sé& phan hity c4c
chét hiru co ¢6 trong nude thai thanh cdc chéit v co & dang don gidn va khi biogas:

Chét hitu co + VSV — CO; + CHy + H3S + Sinh khéi méi + ...

Sau bé sinh hoc ky khi, nuée thai duge din qua cym bé anoxic (thiéu khi) va phan
hiy hiéu khi (acrotank). B& anoxic két hgp aerotank duwgc lya chon dé xir 1y tong hop:
khir BOD, nitrat héa, khir NH4* va khir NO3™ thanh Ny, khir phospho. Viéc lya chon bé
bun hoat tinh xr Iy két hop dan xen giita qua trinh xir 1 thiéu khi, hiéu khi s& tin dung
dugc lugng carbon khi khir BOD, tiét ki¢m dugc 50% lugng oxy khi nitrat héa khir
NH." do tan dung dugc lugng oxy tir qua trinh khir NOs~. Nudc sau cum bé nay ty chay
vao bé ling. Bin dugc giit lai & dy bé ling. Mot phan duge tudn hoan lai bé anoxic,
mot ph?m dugc dwa dén bé chira bun. Nudc trong sau khi léng tai bé lfmg sinh hoc sé
theo ché d¢ chay tran sang bé khir trung tiéu digt VSV ¢6 hai ¢6 trong nudc thai, dong
thdi oxy héa céc chét hitu co con sot lai trong nudc. Cudi cung nude thai duge bom vao
thiét bi loc ap lyc nhim loai bd ham lugng cdn con sot lai ma qua trinh ling chua thuc
hién dugc.

Biin rén ling tir bé Iing ky khi va thiét bj keo tu ling dinh ky s& dugc din vé bé
phén hiy bin. Nuée sau khi tach bun s& tudn hoan trd lai bé gom dé tiép tuc xir 1y. Dinh
ky bom cét tir bé gom téch cét én sin phoi cét rdi dd bo theo chat thai ran sinh hoat
trong cong ty.

- Day chuyén xir Iy nudc thai xi nghiép dét nhudm

+ Dic diém nuéc thai xi nghi¢p dét nhudm: sir dung nhiéu loai thudc nhugm nhu
thudc nhudm hoat tinh, thudc nhudm truc tiép, thudc nhudm hoan nguyén, thudc nhudm
phin tén, thudc nhugm hru huynh, thubc nhudm acid, thude in, nhudm pigmen. Mot sb diic
trumg ciia ngudn nudc thi cia mot sé nha méy dét nhudm durge thé hign & bang 4.10.

Nudc ding trong nha may dét phan b6 nhur sau: san xudt hoi nude 5,3%, lam mat
thiét bj 6,4%, phun mi va khir byi trong céc phan xudng 7,8%, nuéc ding trong céc
cong doan cong ngh¢ 72,3%, nudc vé sinh va sinh hoat 7,6%, phdng héa va cho céc
viéc khéc 0,6%.

Héu nhu tat ca cic cong doan cta qué trinh nhugm va hoan tit déu phdt sinh nuéc
thai, thanh phin nudc thai thuomg khong dn dinh, thay ddi theo logi thiét bj nhuom,
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nguyén ligu nhudm, thude nhudm. Nude thai dét nhudm thudng c6 nhiét dj, 4o miu vy
COD cao, thwromg khé xir ly do cdu tgo phire tap cua thude nhuom ciing nhu nhiéu logi
thude nhudm va trg nhudm duge sir dyung trong qué trinh.

Bang 4.10, Dac trung ngudn nudc thal mt sb nha méy dét nhudm

Két qua

Théng s6 | Donvj —

Nuwdre thai hogt tinh | Nuwdée thii sulfid | Nuwéc thai thy
oH 10-11 > 11 > 12 N
Domau | Pt-Co | 7000 - 50000 10000 - 50000 | 500 - 2000 N
COD mg/I 450 - 1500 10000 - 40000 | 9000 - 30000
BOD mg/| 200 - 800 200 - 10000 4000 - 17000
SS mg/I - - 120 - 1300
TongN | mg/l 5-15 100 - 1000 200 - 1000
Tong P mg/I 0,7-3 7-30 10- 30
Ppduc | FAU 140 - 1500 8000 - 200000 | 1000 - 5000

Ngucfn: Phong Qudn ly Méi truong - S¢ Khoa hoc Cong nghé Mai trvong Tp. HCM

Nudc ding trong nha may dét phan b nhur sau: san xuét hoi nu6c 5,3%, lam mit
thiét bj 6,4%, phun mu va khir bui trong cdc phin xuong 7,8%, nudc ding trong cic
cong doan cong nghé 72,3%, nudc vé sinh va sinh hoat 7,6%, phong héa va cho cac
viéc khac 0,6%.

Hau nhu tit ca céc cong doan clia qua trinh nhuém va hoan tit déu phat sinh nudc
thai, thanh phin nuéc thai thudng khong dn dinh, thay ddi theo loai thiét bj nhudm,
nguyén li¢u nhugm, thuc nhudm. Nuéc thai dét nhudm thuong cé nhiét d9, dd mau va
COD cao, thudng khé xir 1y do cdu tao phirc tap cia thudc nhudm ciing nhu nhiéu logi
thudc nhudm va trg nhudm dugc sir dung trong qua trinh.

+ So db ddy chuyén xir Iy nuée thai digc thé hién & hinh 4.14.
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QCVN 13:2008/BTNMT, Cjt B

Hinh 4.14, H8 thng x& ly nudrc thal xI nghiép dét nhudm

Song chiin rc: 10gi bd céc chit rdn lo limg va chdt rin c6 kich thuée l6n duge thu
gom vé bé diéu hoa 1.

Bé diéu hoa 1: nu6e duge bom 1én h¢ thong dng phan phdi kem thdi cdp khi nhim
lam giam nhiét 40 cia nude thai, phdi trdn ndng do.
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B& didu hoa 2 én djnh ndng dd va hru lugng 1An nira. Bé keo ty tgo bang két dinh
cdc chat bin trong nueée & dang lo limg thanh cée bong ciin ¢6 kha ning ling roi dé
nurde thai ty chay qua bé ling 1 nhidm tach cac bong ciin. Nude thai duge din sang bé
trung gian nhim On dinh lru hegng rdi bom ticp.

Bé hiéu khi phin iy cdc chiit hitu co con lai trong nude thai thanh cébc chit vo co
N . A X L T4
¢ dang don gidn roi dan sang be lang 2.

Chét hiru co + VSV hiéu kht = H,0 + CO; + sinh khdi méi + ...

Tai bé ling ndy, ban hoat tinh ling xubng day va duge din ra bé chtra bun, con
nudc thai & phia trén mit sé chdy trdn sang bé khir tring véi dung dich Ca(OCI); xir 1y
triét dé E.coli, Coliform... Ban ddy 2 bé ling duge bom vé bé chira bin va bé nén tiép
tuc loai nude. Bun duge dwa vao mdy ép thanh bin khé va nuée. Bun khd duge thai bé
nhu chét thai rin cong nghiép, con phin nudc trén bé mit bé chira bin, bé nén bun, va
sau khi ép bin dugc din tré lai bé diéu hoa 1.

4.6.3.3. Xir Iy nwére thdi trong linh vurcy té€

Nuéc thai trong linh vyc y té xuét phat tir cic co s y té nhu: bénh vién, phong
kham tu nhén, co s¢ san xuét dugc phim, vién nghién ciru, phong thi nghiém tong hop
héa dugc, kiém tra chit lugng san phim.

Pic diém va Iuu lugng cic dong thai phu thudc dac trung ngudn phat thii. Vi dy
nuée thai tir bénh vién chira vi sinh vét gdy bénh, chira nhiéu chat hiru co phan hiy sinh
hoc, chét tAy rira. Nudc thai tir co s& san xuét thubc, dong duge chira hgp chat hiru co,
dung mo6i hiru co, can khong tan tir dugc li¢u,...

- Nguf)n nudc thai bénh vién

+ Djc diém ngudn nudc thai bénh vién (bang 4.11)

Ngudn nudc thai chira nhiéu chat hiru co khé va dé phan huy sinh hoc.

Chira cic VSV gy bénh: bao gdm nhiéu loai truyén nhiém gay bénh nguy hiém.
Cic chit dinh dudng giau nito va phospho.

Cc chit lo ling.

+ Day chuyén hé thdng xtr 1y nudc thai bénh vién: nhin chung, hé théng xir 1y
nude thai cic bénh vién cé nhiéu diém giéng nhau: ¢6 xir 1y sinh hoc va khir tring do ¢6
nhiéu thanh phan hiru co va cac yéu t6 truyén nhiém. Tuy nhién, tdy theo hru lugng,
mirc do 6 nhim ma c6 thé thém xir 1y héa 1y hodc két hop nhiéu thiét bj trong cing
nguyén téc, vi du vira xr 1 sinh hoc hiéu khi va ky khi, thiét ké cac thiét bj.
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BAng a1, Doc dibm nude thai bonh vIOn

Gl trf du (ol cﬁc Iv(‘nll vlén ";'“—-'-*-’—
Théng sb Nhigt gt | Glao thong vin| wnuxirly
TP 1O Chi Minh| (i D Ning | TCVN 73822004

Lru lrgng mude thai ~57) n—\;/]\;,n\)‘/ ;10||| 50 m‘/n;,:\y dém ]
pH o815 | 60-85 | 65-85
Tdng coliform (MPN/100 ml) 10° 10%-10° 5000
BODs (mg/1) 200 - 280 100 - 300 30
COD (mg/1) 300 - 350
SS (mg/1) 100 - 200 100 - 200 100
NOs™(mg/l) 40 - 60 30
PO4* (mg/l) 8-10 6

Nguon: So ligu phan tich cia Trung tam KTMT Pa Ning, 2007 - 2009.
Bénh vign Nhigt déi thanh pho Ho Chi Minh, 2007 - 2009.

Hinh 4.15 md ta diy chuyén xir Iy nuéc théi tai bénh vién Nhiét d6i thinh phé H6
Chi Minh. Nuéc thai bénh vién duge tap trung, xir 1y so bd qua song chin rac. Bé diéu.
hoa c6 téc dung diéu hoa hru lugng, thanh phin, pH cia cic dong thai dd vao. Nude
duoc xir Iy chinh bing phuong phap sinh hoc, phan hiy hiéu khi dé phan hiy cac chit
hiru co, giam him lugng SS, COD, BOD. Biin dugc tach riéng dé xir 1y bun cin. Nuéc
thai tiép tuc dugc khir tring dé loai bo cac VSV gdy bénh, dim bao tiéu chuan xa thai.

- Ngudn nuéc thai xi nghiép san xuat dugc phim.

Nudc thai nha may san xudt dugc phim néi riéng hojic c4c nha may sin xuit noi
chung thuong dugc dua vao hé thong xir 1y riéng cla co s& hojc hé thong xir 1y tip
trung cia khu cong nghiép. Thong thudng, h¢ thong xir 1y riéng phai c6 nuéc thai diu ra
dap {rng tiéu chudn cia timg qudc gia. Con néu nude thai duge tap trung Xxur ly thi chi
can xir 1y so bd khi roi khoi co s& san xuéit. Trong 4 budc sin xudt duge phdm (myc
2.7.1), 93% lugng nudc thai phét sinh tlr qua trinh tdng hgp héa hoc va 1én men.

+ Qué trinh tong hop hoa duqc sir dung nhidu dung méi va lugng dung mdi thu
hbi dé tai st dung lén t6i 95%. Phin dung mdi con lai duge thu gom va gdp véi chat
thai rin mang di thiéu dét,
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Nude thal bdnh vipn
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Hinh 4.15. Day chuy&n x{ ly nuéc thai bgnh vién Nhigt déi thanh phé HS Chi Minh

+ Lén men: twong ty nhu qué trinh tong hgp héa dugc, lugng dung mdi thu hoi
trong qua trinh 1&n men ciing duge xir 1y bang phuong phép d6t. Tai M3, mdi nim thu
hoi khodng 25,000 tin dung mdi ¢ dic mang di xir 1y.

+ Chiét xuét: dbi véi qua trinh chiét xuat tir dugc ligu, ba loai dung méi phét sinh
trong qué trinh san xuft thudng duge phan logi tai chd rdi méi dua vao hé thong xir 1y:

Nuéc, dich chiét cdy, mudi acid hiru co duge xir 1y trong h¢ th(‘)ng Xir ly nudce thii.

Dung mdi hiru co chira clor khong tan trong nuéc. Sau khi tudn hodn, sir dung
nhi¢u lan thi ¢6 thé thiéu ddt c6 kiém sot hofic xir 1y trong h@ théng xir 1y nuée thai.
Dung mdi hiru co khdng chira clor dugc dua vao h¢ thong xir 1y nude thai,
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+ Bao ché: qud trinh ndy sir dung cdc dung méi thin dau hofic thin nude. Do day
chuyén cong ngh¢ san xudt hi¢n dai va khép kin nén thit thoat khong ddng ké ma chi
yéu phdt tan dudi dang hoi (da trinh bdy & chuwong 2). Tuy nhién, vi 1§ do thin thi¢n moi
trudng nén wu tién sir dung hop hoa chét thin nude.

Ngodi ra, ¢6 thé phat sinh dong thai 1ong tir sy ¢d 10 ri, nude thai sinh hoat trong
Co s0.
+ MOt vi dy vé diic diém nuoc thai X1 nghigp Duge phdm TW 25, thanh phd Ho
Chi Minh va h¢ théng xir 1y duge trinh bdy & bang 4.12.
Bang 4.12. Thang sd nude thal XI nghiép Dugc phém TW 25

Thong sb Gid trj

Lwu lrgng nude thii 12 m*/ngdy dém
pH 5,1-6,2

BOD; (mg/l) 462 - 699

COD (mg/l) 853 - 1176

$S (mg/l) 144 - 193

DS (mg/l) 921 - 2384
Tong N (mg/) 67-9,5

Téng P (mg/)) 1,3-2,1

Nguon: Vién Sinh hoc Nhiét déi, 2006.

Khac véi nude thai tir bénh vién, nuéc thai tir xi nghiép sin xuit duoc phim cé
cac dic diém twong tu nudc thai tir khu vie sén xuét, tic 13 phu thudc vio nganh sin
xudt, san phim. Do d6, nudc thai tir céc xi nghiép dugc phdm san xuat mat hang khic
nhau thi cé thém cc dic diém riéng.

+ Mo hinh day chuyén hé théng xir Iy nuéc thai Xi nghiép Dugc pham TW 25
dugc biéu dién & hinh 4.16. Trong diy chuyén nay, nudc thai tir phin xuémg B - lactam
dugc phén loai riéng vdi cac phan xudng khic, xir ly so bd ciit vong P - lactam trudc
bing céc tac nhan oxy hoa dé cic thanh phan trong nudc thai dé dang tham gia qua trinh
xir 1y tiép theo. Sau d6 toan bd nude thai trong xi nghiép dugc tap trung dua vao bé dicu
hoa nhim diéu hoa luu lugng va pH véi yéu cdu pH 6,5 - 7. Nudc thai tir bé dicu hoa
dugc bom vao hé théng xir Iy sinh hoc yém khi va hiéu khi. Mgt phan ban hoat tinh
dugc tudn hoan vao bé aerotank dé giam thoi gian 1én men (tirc thdi gian hru) clia nude
thai trong bé nay.
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Nude thai tim rira
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Hinh 4.16. Day chuy&n xi ly nudc thai Xi nghigp Dugc pham TW 25
Nguén: X nghi¢p Duge phdm TW 25, 2006.

4.7. QUAN LY VA SU" DUNG NGUON NU'O'C HIEU QUA

Hién tai, con ngudi trén thé gidi dang déi mit véi mot sO van dé lién quan dén
nuéc nhu thiéu nuéc sach hgp vé sinh, thiéu nudc sach cung cip cho mét sb dia
phuong. Nam 2050 uéc tinh thé gi6i s& c6 10 ty dan. Lugng nudée tiéu thy binh quan
dhu ngudi mdi nim s& gidm tir 6.600 m’ xuong mirc bio dong 1.700 m*/ngudi. Tuy vay,
hién vin con 20% dan sb thé gi6i chua tiép cin véi nudc sach. Diéu ndy cang gdyra
mau thuan giira nhirng ngudi cliing sir dyng chung ngudn nudc trong xa hoi va giira cac |
qudc gia voi nhau.

|
Sy 6 nhiém nu6ce lam bién mat nhidu lodi c4 va dong vét thiy sinh. Sir dung nudc bj x

6 nhiém 14 nguyén nhin giy ra nhiéu bénh: ta, ly, thuong han, Tai cdc nuéc dang phat |
trién, 80% céc bénh djch hoanh hanh lién quan dén nude. Vi vy céc giai phap nhim quan |
Iy, kiém soét va sir dyng ngudn nude hiéu qué thyc sy cdp bach trén pham vi toan cau. |
|

|

4.7.1. Quan Iy s6 lwgng nwéc

- Xay dyng hé théng dp va bé chira d& Iwu trir va didu tiét dong chdy theo thoi
gian va vj tri,

- Khai théc va sir dyng nuée ngdm c6 ké hogch va phi hgp nhu cdu, myc dich.
- TAng cuémg khai thac va sir dyng ngudn nuée bién va dai duong.
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-~ Cung cap vasu dung mrée hicu qua hon trong din sdng: gidm thit thodt trong
[ . (] A . ‘A .[ Lt 1 ’ 1 ' .
furd ticu, ap dung cong ngh¢ tién tén nha tadi nhd giot, s by mede thid do thy 8 i ar
dung tudi ticu,

4.7.2. Quan ly va gidm sat chit lwong nrére

\ LA 1 | ' a
Muc dich sir dyung khéace nhau thi ¢6 tiéu chuan chat hrgng khic nhau. Khong dira
cae tae nhin 6 nhiem vao khu vire khai thic mrde va sir Iy nuede sau khi sie dyng.

y A . A \ b ' L A 2 s 4
- Xdy dyng cde tram gidm sdt: nguon gde va duong di cia cde chit 6 nhidm; gidm
sat cdc hoat dong khai thac nude cho cde mye dich khae nhau,

- Dénh gid tdc ddng cia con ngudi d0i voi chit legng nude, muc dich sir dung
nurde va xu hudng thay déi chit hrgng nude.

4.7.3. Quan ly, duy tri tinh da dang sinh hoc va ngudn lgi sinh vat nwére

- Tranh hoat ddng Khai théc qud mure: ddnh bit thiy san, chon giong va thuin héa
cac loai phuc wu lgi ich con ngudi... din téi mAt cin bing sinh thai.

- X4y dymg ngan hang gen, vudn qudc gia, khu vre dy trir va bio ton thién nhién.

- Thiét 1ap bo lut, chinh séch ngiin ngira nhirng viéc 1am c¢6 hai va thic day quan
1y tai nguyén nude mdt cach hiru higu.

4.7.4. Sir dung nguon nwérc hiéu qua

- Tuén hoan, tai sir dung.

- Xir Iy nuéc thai dam bao tiéu chuin dong xa.

- Phéi hop céc myc dich str dung: nong nghiép, thiy lgi, san xuat dién ning.
CAU HOI T LVONG GIA

Cau 1. Trinh bay thanh phﬁn hda hoc, sinh hoc ctia nude.

Cau 2. Trinh bay khai niém, y nghia m6t s0 chi tidu vt ly, hoa hoc trong nude.

Cau 3. Trinh bay khai niém, nguyén tic, wu nhugc diém, pham vi st dung céc
phuong phép xtr Iy nudc co hoc, hoa 1y, sinh hoc.

Cau 4. Trinh bay khéi niém, nguyén tic, wu nhugc diém, pham vi sit dung céc
phuong phéap khir trung.

Cau S, Trinh bay ¥ nghia, cic yéu t6 quyét dinh va mdt vai phuong phap xit 1y ban cin.

Cau 6. Phan tich mot day chuyén xur 1y nude cflp sinh hoat, nudc thii san xudt mdt
xi nghiép, nude thai sin xuét mot don vj hoat ddng trong linh vye y té,

Cau 7. Phan tich c4c giai phap quan 1y, kiém sodt sir dung ngudn nude higu qua.
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Phuluc 1
QUY CHUAN KY THUAT qudc GIA

VE CHAT LUONG KHONG KHi XUNG QUANH
QCVN 05:2009/BTNMT

Bang 1. Gia trj gidi han céc thong sb co béan trong khéng khi xung quanh
(Pon vi: pg/m’)

IT Thong 6 Trulngiginh Tru3n§i2inh Tnzl:gg ib(‘)‘:nh Tru:ﬁgnll)inh

1 |SO: 350 - 125 50

2 |CO 30000 10000 5000 -

3 |NOx 200 - 100 40

4 |0; 180 120 80 -

5 |Bui lo limg (TSP) 300 - 200 140

6 [Bui<10 pm (PMo) - - 150 50

7 |Pb 3 ¥ 1,5 0,5

Ghi chii: ddu (-) 1a khong quy dinh
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Phu luc 2

QUY CHUAN KY THUAT qudc GIA

VE KHi THAI CONG NGHIEP DOI V61 BUI

VA CAC CHAT V0 cO
(QCVN 19:2009/BTNMT)

Bang 2. Ndng d C clia byi va cac chit thal vo co lam co sé tinh nbng 6 ti da cho phép trong

khi thai cdng nghiép (4p dung ké tir ngay 1/1/2015)

Nong dj C
TT Thong s (mg?Nr?P)

1 | Buitdng 200
"2 Bui chira silic 50
3 | Amoniac va cic hgp chat amoni 50
4 | Arsen va chc hop chat, tinh theo As 10
5| Antimon va hgp chét, tinh theo Sb 10
[ 6 | Cadmiva hop chat, tinh theo Cd 5
7 |Chiva hop chit, tinh theo Pn 5

8 |CO 1000

9 | Clor 10

10 | Pong va hop chit, tinh theo Cu 10

11 | Kém va hop chat, tinh theo Zn 30

12 | HCI 50

13 | Flor, HF hodc céc hop chét v co cta flor, tinh theo HF 20

14 | H,S 1,5

15 |SO; 500

16 | NOy, tinh theo NO2 860

17 | NOx (co s& san xuit hoa dfiu), tinh theo NO; 1000

18 | Hoi H2S04 hodc SOs, tinh theo SO; 50

19 | Hoi HNOs (c4c nguon khéc), tinh theo NO; 500
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Phu luc 3

QUY CHUAN KY THUAT QUOC GIA
VE KHi THAI LO POT CHAT THAI RAN Y TE

(QCVN 1002:2008/BTNMT)

Bang 3. Gidi han cho phép cac thdng sb 6 nhiém trong khi thai 16 dbt chét thai rén y té

T Théong sd Gidi han cho phép (mg/Nm”) o
1 Bui 115

2 HF 2 ]
3 HCl 100

4 CO 100 ]
5 NOx 250

6 SO, 300

7 Hg 0,55 ]
8 Cd 0,16

9 Pb 1,2

10 | Tong Dioxin/Furan (TEQ) 2,3*10°

Phu luc 4

QUY CHUAN KY THUAT VIET NAM VE GIO1 HAN CHO

PHEP CUA MOT SO KIM LOAI NANG TRONG DAT
(QCVN 03-MT:2015/BTNMT)
Bang 4. Gi6i han t5i da ham lugng tdng s6 clia mt s6 kim loai néing trong tAng dat mét
(Pon vi: mg/kg dit kho)

Dit nong | Patlam | Pat din Dit cong | Dat thuwong

TT | Thong sb nghiép | nghiép | sinh nghiép | mai, dich vy

1 | Arsen (As) 15 20 15 25 20

2 | Cadmi (Cd) 1,5 3 2 10 5

3 [ Chi(Pb) 70 100 70 300 200

4 | Crom (Cr) 150 200 200 250 250

5 | Pong (Cu) 100 150 100 300 200

6 | Kém(Zn) 200 200 200 300 300
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Phu luc 5

QUY CHUAN KY THUAT qudc GIA VE
NUOC THAI CONG NGHIEP

(QCVN 40:2011/BTNMT)

Bang 1. Gia trj C cla cac thong sb 0 nhidm trong nudre thai cong nghiép

T Théng sb Don v Gia trj C

A B
1 Nhiét d¢ °C 40 40
2 Miu Pt/Co 50 150
3 |pH 6dén9 | 55dén9
4 BODS (20°C) mg/l 30 50
5 COoD mg/I 75 150
6 | Chit rin lo limg mg/| 50 100
7 Asen mg/l 0,05 0,1
8 Thuy ngén mg/l 0,005 0,01
9 Chi mg/l 0,1 0,5
10 | Cadimi mg/I 0,05 0,1
11 | Crom (VI) mg/I 0,05 0,1
12 | Crom (1II) mg/I 0,2 1
13 | Pong mg/l 2 2
14 | Kém mg/l 3 3
15 | Niken mg/l 0,2 0,5
16 | Mangan mg/l 0,5 1
17 | Sat mg/l l 5
18 | Tong xianua mg/| 0,07 0,1
19 | Tong phenol mg/l 0,1 0,5
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TO— Tong diu md khodng E mg/I 5 10
21 | Suntua mg/! 0,2 0,5
22 | Florua mg/l 5 10
23 | Amoni (tinh theo N) mg/l 5 10
24 | Tdng nito mg/l 20 40
25 | Tdng phét pho (tinh theo P) mg/I 4 6
26 | Clorua (khong dp dung khi xa vdo nguon mg/I 500 1000

nurde min, nude 19)
27 |Clodu mg/I 1 2
28 | Tng héa chit bio vé thye vat clo hiuco | mg/l 0,05 0,1
29 | Tng hoa chat bio vé thyc vat phdt pho mg/I 0,3 1

hiru co
30 [ Tdéng PCB mg/I 0,003 0,01 1
31 | Coliform vikhudn/ | 3000 5000

100ml

32 Téng hoat d¢ phong xa a Bq/l 0,1 0,1
33 | Tong hoat d6 phong xa p Bq/l 1,0 1,0

Cot A: quy dinh khi xa vao ngudn nudc duge ding cho myc dich cp nudc sinh hoat.
Cot B: quy dinh khi xa vao ngudn nuéc khong ding cho myc dich cfap nude sinh hoat.
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Phg luc 6
QUY CHUAN KY THUAT
QuOC GIA VE NUOGC THAI Y TE

(QCVN 28:2010/BTNMT)

Bang 1. Gia trj C cla cac thong s6 6 nhiém

Gi4 trj C: chc chit
T Thong s Don vj ghy 6 nhiém
A B
1 |[pH . 6,5-85 | 65-8,5
2 | BODs (20°C) mg/I 30 50
3 |[coD mg/I 50 100
4 | Tdng chét rin lo ling (TSS) mg/| 50 100
5 | Sunfua (tinh theo H2S) mg/| 1,0 4,0
6 | Amoni (tinh theo N) mg/I 5 10
7 | Nitrat (tinh theo N) mg/l 30 50
8 | Phosphat (tinh theo P) mg/l 6 10
9 | Daumd dong thuc vt mg/I 10 20
10 Téng hoat d6 phong xa a Bq/l 0,1 0,1
11 | Tong hoat do phong xa B Bq/l 1,0 1,0
12 | Tong coliforms MPN/100ml 3000 5000
13 | Salmonella Vikhuan/100 ml | KPH KPH
14 | Shigella Vikhuan/100ml | KPH KPH
15 | Vibrio cholerae Vikhuin/100ml | KPH KPH

- KPH: khong phat hién.

- Thong sb Tong hoat do phéng xa a va B chi dp dung ddi véi céc co so kham,

chira bénh c6 sir dung ngudn phong xa.

- Gi4 trj t6i da (Cmax) khi thai ra ngudn tiép nhin dugc tinh nhu sau:

Cmax = C x K véi K 1 hé s v& quy m6 v loai hinh co s y té.
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