Khod ludn t6t nghiép Truong DHDL Hai Phong

LOI MO PAU

Nudc ngot 1a ngudn tai nguyén quy gia khong thé thiéu dbi voi con
ngudi, cung voi su phat trién ciia xa hoi nhu cau vé nude sach ngay cang ting
theo nhip d6 phat trién do6 thi va phat trién xa hoi, ngoai ra nhu cau vé nude
ngot cho nudi tréng dong, thuce vat ngay cang nhiéu. Chat lugng nudc cho mdi
d6i tuwong rat khac nhau nhung c6 mot diéu co ban 1a cac cdy trong, vat nudi,
con ngudi tidu thu nude can phai dugc phat trién binh thudng khong bi nhiém
doc trude mét va 1au dai. Diéu do dit ra mot van dé 1a can bao vé nguén nudc
cling nhu moi trudng sébng quanh ta dé dam bao cudce song 1au bén cua loai
nguoi trén trai dat.

Pé cai thién tinh trang trén dd co6 rat nhiéu phuong phap xt 1y duoc dua
ra nhu phuong phap co hoc, hod-ly, hoa hoc, sinh hoc...Trong d6 phuong phap
canh dong loc sinh hoc 13 phuwong phap dem lai hiéu qua cao vé kinh té va
khong lam phuc tap thém moéi trudng, phu hop va dé ap dung ngoai thuc té.
Trong mdt pham vi nhat dinh, phuwong phap nay khong can dung dén hod chat
ma dung chinh hé vi sinh vat ¢ sin trong nude thai va moi trudng dat dé phan
huy cac chat ban.

Puoc su dong vién, giup d& ctia ThS. Hoang Thi Thay, em thuc hién d¢é tai
“ Nghién ciru xir Iy nuwéc thai sinh hoat bang canh dong loc quy md phong
thi nghiém ” nham déng goép mot phan trong viéc ap dung phuong phap canh

déng loc vao thyuce té tai Viét Nam.
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CHUONG | : TONG QUAN
1.1. Khai niém, phén loai, thanh phan ciia nwéc thai sinh hoat
1.1.1. Khdi niém nwéc thdi [5]

Nudc thai 1a nudc da qua st dung cho cac muc dich nhu sinh hoat, dich
vu, tudi tidu, ché bién...ma thanh phan, tinh chat da bi thay doi so véi nudc

ban dau.

Trong nudc thai ¢ chira cac tap chit vo co va hitu co thuong ton tai
dudi dang khong hoa tan, keo, hoa tan, lo Iing va cac vi sinh vét. Néu cac
thanh phan nay c6 ham luong cao s& giy hai cho mdi trudng sdng va con
nguoi.

1.1.2. Phdn logi nwoc thdi [7]

Thong thuong nudc thai duge phan loai theo ngudn gdc phét sinh ra
ching. Do cling 1a co s cho viéc lya chon bién phap hodc cong nghé xu 1y.

Theo cach phan loai nay ta c6 cac loai nudc thai sau:

- Nudc thai sinh hoat: La nudc thai phat sinh trong qué trinh sinh hoat
hang ngay cta con nguoi nhu tir cac hd gia dinh, cac khu dan cu, khu thuong
mai, cic co quan, trudng hoc...Do d6 nudc thai loai ndy thanh phan rat phirc

tap, luu luong khong 6n dinh, phan bo khong tap trung.

Pic diém cta nudc thai sinh hoat 13 chiing c6 ham luong 16n cac chat
hitu co d& bi phan hay (hydratcachon, protein, cac chit béo), c4c chét vo co
dinh dudng (phosphat, nito), cac vi sinh vat (ca cac vi sinh vat gdy bénh). Tuy
ting ving ting noi ma ham luong cac chat gay 6 nhiém la khac nhau vi né phu
thudc vao diéu kién séng cta ving, chat luong bira an, lugng nudc st dung va
cac cong trinh tiép nhan nudc thai.

O nudc ta lugng nude thai phat sinh trung binh trén dau ngudi trong
mot ngay 13 100-150lit. Tinh ca cho san xuét 1a 250 lit/ngudi/ngay, & cic nude
phat trién co thé 1én téi 400 lit/ngudi/ngay.

-Nudc thai cong nghi€p: Dugc thai ra tir cadc co s¢ cong nghiép nang va
cong nghi¢p nhe, thu cong nghiép, giao thong van tai...

Nudc thai loai nay khéng c6 dic diém chung vé thanh phan ma phy

thudc vao quy trinh céng nghé cia ting loai san pham san xuat. Nudc thai tir
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nganh ché bién thuc pham nhu nha may ché bién thily san, nha may bia, 16 giét
mo...thi ham luong cac chét hitu co dé phan huy cao. Nguogce lai nude thai cac
nganh kim khi, hoa chit, khoang san nhu nha may san xuit ic quy, luyén
thép...thi ham luong cac chat hitu co it ma chi yéu 1a ham lugng kim loai

nang, sun phua, axit, kiém cao.

Dic diém chung cua nudc thai cong nghiép 1a luu luong kha 6n dinh, tap
trung va d& thu gom dé xtr Iy. Nudc thai loai nay c6 doc tinh cao, néu khong
xur 1y s€ gay hai 16n cho moi truong.

Nuéc thai nong nghiép: c¢6 ngudn gdc tir viéc san xuit ndng nghiép.
Thanh phan chu yéu ctia nudc thai nong nghiép 13 cac hop chat hitu co ¢o
nguén géc tir cac loai thudc trir sdu, phan bon hoa hoc, chét thai tir vat nuoi,
thirc an thira cia vat nuoi.

-Nudc thai bénh vién: Co nguén géc tr viéc kham chira bénh tai cac bénh
vién, trung tim y té, phong kham, chira nhiéu vi tring gay bénh va nhiéu hop
chat hitu co khac. Tuy theo cac khoa khac nhau ma chat nhiém ban khac nhau

vé dic tinh cling nhu muc d6 doc hai.

-Nuéc thai do thi: Gom nudc mua, nudc thai sinh hoat tir cac gia dinh,
truong hoc, co quan, khu vui choi...va nudc san xuat 1an vao. Trong do, ty 1¢
cac loail nudc nhu sau:

+ Nudc thai sinh hoat khoang 50-60 %
+ Nudc mua thim qua dat khoang 10-14%
+ Nudc san xuat khoang 30-36%
1.1.3. Thanh phén ciia nwéc thdi sinh hoat [4], [5]

Pic trung cua nudc thai sinh hoat 13 thuong chia nhiéu tap chat khac
nhau, trong do khoang 52% la cac chit hitu co, 48% 1a cac chat vd co va mot
s6 16n vi sinh vat. Phan 16n céac vi sinh vt trong nudc thai thuong & dang cac
virut va vi khuan gay bénh nhu ta, ly, thuong han...Pong thoi trong nudc thai
ciing chira cac vi khuan hitu ich, c6 tac dung phan huy cac chat thai.
1.1.3.1. Thanh phan vé co.

-H,S hinh thanh do qua trinh khir ctia mudi sunfat (qua trinh vi sinh yém

khi), phan huy axit amin c6 chta luu huynh, tao nén mui kho chiu va 1a nguén
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gOc cua sy an mon.

-Amoni (NH,"): 1a mot chit tao ra sy 6 nhiém do thuc day qua trinh phu
dudng cua nude, 12 ngudn dinh dudng cho phép mot sé vi khuan sinh trudng

trong mang ong dan. Néu pH cao amoni ¢ dang amoniac gady mui kho chiu.

-Kim loai nang: Cd, Cr, Pb, Hg, As...déu c6 doc tinh cao doi voi nguoi
va dong vat, da s6 nhitng chat nay xadm nhdp vao nguoén nudc do rura tréi, vat

thai... Chung bi hap phu boi cac chat huyén phi co mit trong nudc ti nhién.

-Nitrat (NO5): 1a san pham cudi cung cua qua trinh phan huy cac hop
chat hitu co chira nito c6 trong chat thai ctia ngudi, dong vat, thuc vat. Ban
than nitrat khong phai 1a chat c6 doc tinh nhung & trong co thé nd bi chuyén
hoa thanh nitrit (NO,) r6i két hop v6i mot s6 chat khac tao thanh cac hop chét
nitrozo 1a cac chat c6 kha ning gy ung thu, gdy bénh thiéu mau dic biét ddi
VOl tré em.
1.1.3.2. Thanh phdn hivu co.

-Cé4c chat hiru co d& bj phan hay: hydratcacbon, protein, chét béo, lignin,
pectin...co tu té bao va cac to chic cia dong vat, thuc vat. Nudc thai khu dan
cu ¢ khoang 25 +50% hydratcacbon, 40 + 60% protein, 10% chit béo. Cac
hop chat nay chu yéu lam suy giam lugng oxy hoa tan trong nudc, dan dén suy

thoai tai nguyén thuy san va lam giam chat lugng nudc cép sinh hoat.

-Céc chit hiru co kho bi phan huty: hop chat hiru co vong thom, hop chit
da vong ngung tu, hop chit clo hitu co, thudc trir sdu, céc dang polyme,
polyancol...Hau hét chung 1a cac chat c6 doc tinh ddi véi sinh vat va con
nguoi, khé bi phan hiy do tic nhan sinh hoc binh thudng, ton tai 1au dai, tich
lily, gdy mat my quan, gy doc cho mdi truong, anh hudng nguy hai dén cudc

song.
1.1.3.3. Vi sinh vdt trong nwoc thdi sinh hoat.

Vi sinh vt ¢ trong nudc thai sinh hoat chiém da sb vé loai va s6 ca thé
trong tap doan sinh vat ctia nudc thai. Chi yéu 1a vi khuan, virut, nguy@n sinh

dong vat, triing giun san, tao, réu...
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Khod ludn tot nghiép

Truong DHDL Hai Phong

Bing 1.1. Thanh phdn nwéc thdi sinh hoat phén tich
theo cdac phwong phdp cia Apha(GTZ, 1989)

Céac chat Mic 6 nhiém

(mg/l) Ning Trung binh Thap
Téng chat rin - TS 1000 500 200
Chat ran hoa tan - DS 700 350 120
Chét ran khong tan 300 150 8
Téng chat ran lo limg - 600 350 120
SS

Chét ran c6 thé ling 12 8 4
BODs 300 200 100
Oxy hoa tan -DO 0 0 0
Tong Nito- TN 85 50 25
N- hiru co 35 20 10
NH; 50 30 15
NO, 0.1 0.05 0
NO3 0.4 0.2 -
Téng phospho (mg/l)-TP - 8 0
Clorua 175 100 0.1
Do kiém (mg CaCo /1) 200 100 15
Chat béo 40 20 50

1.2. Mt s6 thong sé dic trung danh gia chat lwong nwéc thai. [5] ,[6], [1]

Dénh gia chat luong nudce cling nhu mirc d6 6 nhiém nudc can dya trén

mot sO thong sO co ban dé so sanh vai cac chi ti€u cho phép vé thanh phan

nudc thai.

Nudce thai bao gém nudc va tap hop cac yéu td vat 1y, héa hoc, sinh hoc.
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Vi vy xem xét va danh gia 6 6 nhiém cua nude chinh 13 xem xét va danh gia
ban chét va ndng d6 cac chat chira trong nudc. Céc chi tiéu thuong dung 1a:
1.2.1. Chi tiéu cdm quan
1.2.1.1. Mau sic

Nudc sach khong mau. Khi nudc bi nhiém ban s& c6 mau dic trung.

Mau cud nudc duge phan lam hai dang: Mau thuc do céc chit hoa tan
hodc céc hat keo va mau biéu kién 1a do céc chit lo ling trong nudc tao nén.

Nudc thai thudng c¢6 mau nau den hodc dé nau. Nguyén nhan xuit hién
mau do céc chét hitu co trong xac dong thuc vat phan ra tao thanh, hoac nudc
c6 sit va mangan & dang keo hodc hoa tan. Déi véi nude thai cong nghiép, tly
thudc vao ban chat timg loai nudc thai khac nhau s& cho mau sac khac nhau.
1.2.1.2. D¢ duc

Nudc sach thuong trong sudt. Nudc duc 13 do cac hat lo ling, cac chat
hiru co phan huy hodc do gidi thuy sinh giy ra. Do duc lam gidm kha nang
truyén anh sang trong nudc, anh huong dén kha ning quang hop cua sinh vat
tu dudng trong nudc, lam giam thim my va chat lugng nudce khi sir dung. Do
duc cang 16n thi @6 nhiém ban cang cao. Pon vi chuan cua d6 duc 1a su can
quang do 1mg SiO, hoa tan trong 1 lit nudc cat gy ra (ky hiéu FTU hoic
NTU)
1.2.1.3. Mui

Nudc ty nhién khéng c6 mui. Mui cta nudc chi yéu 1a do sy phan huy cua
cac hop chat hitu co ma trong thanh phan ¢ cic nguyén td nito, phdt pho, luu
huynh. Vi du nhu nudc ¢6 mui khai 1a do cac amin (R3N, R,NH, RNH,...) va
photphin (PHs), mui hoi thdi 13 do H,S, cac hop chét Indol, Scattol (phan huy tir
aminoaxit)

C6 thé xac dinh mui cua nude theo phuwong phap sau: Mau nuée dua vao
binh day kin nap, lac khoang 10s — 20s r6i m& nap, ngiri mui rdi danh gia khong
mui, mui nhe, trung binh, ning va rat ning. Luu y, khong dé dong hoi di thang

vao mui.
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1.2.2. Chi tiéu hoa ly
1.2.2.1. Chi sé pH

Do pH 1a mot trong nhing chi tiéu xac dinh dbi v6i nude cip va nude thai.
Chi s6 nay cho thy can thiét phai trung hoa hay khong va tinh luong hoa chét
can thiét trong qua trinh dong tu, keo tu va khir khuan.. .

Do pH cua nude duge dic trung bai nong d6 ion H' ¢6 trong nude. Tinh
chit cua nuéc duge xac dinh theo cac gia tri khac nhau cua pH.

pH = 7: Nudc trung tinh.

pH > 7: Nudc mang tinh kiém.

pH < 7: Nudc mang tinh axit.

Sy thay d6i tri s6 pH lam thay doi cdc qua trinh hoa tan hodc keo tu, 1am
tang hay giam van tdc cia cac phan Gng hoa sinh xay ra trong nudc.

Gia tri pH cho phép ta quyét dinh xu Iy nudc theo nhimg phwong phap
thich hop, hodc diéu chinh lugng héa chat can thiét trong qua trinh xir Iy nudc.
Céc cong trinh xtr ly nudce thai ap dung cac qua trinh sinh hoc hoat dong & pH
nam trong gidi han tir 6.5 - 9.0. Moi trudng thuan loi nhat dé vi khuan phat trién
thuong c6 pH tir 7 - 8.

Ngoai ra pH con anh huéng dén qua trinh tao bong cin cua cac bé lang st

dung phén nhom.

1.2.2.2. Nhiét @

Nhiét d6 cta nude thai 1a mot trong nhitng théng sé quan trong, boi vi
phan 16n céc so d6 céng nghé xir Iy nuée thai déu tng dung céc quy trinh xt Iy
sinh hoc ma cac qua trinh dé thuong bi anh huong manh boi nhiét d6. Nhiét do
ctia nude thai anh hudng t6i doi séng cua thuy sinh vat va vi sinh vat, dén su
hoa tan ctia oxy trong nudc. Nhiét do con 1a mot trong nhitng thong sé cong
nghé quan trong lién quan dén qua trinh ling céc hat cin. Nhiét d6 con c6 anh
huong dén d6 nhét cia chét long va do d6 c6 lién quan dén luc can cua qua
trinh ling cac hat cin trong nuée thai.

Nhiét d6 cta nudc thay dbi theo mua, theo cac thoi diém trong ngay. O

nuéc ta, nudc bé mit co6 khoang dao dong tir 14.3°C — 33.5°C, nhiét do nudc
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ngam it bién d6i hon: tir 24°C — 27°C.
1.2.2.3. Ham lwong oxy hoa tan DO ( Dissolved Oxygen ).

Ham luogng oxi hoa tan 1a mot trong nhiing chi tiéu quan trong nhat cta
nude thai vi oxi khong thé thiéu dugc voi cic qua trinh sdng. Oxi duy tri qué
trinh trao doi chit sinh ra ning luong cho sy sinh trudng, sinh san va tai san
Xuat.

Ham lugng oxy hoa tan trong nude c6 ngudn goc tir khong khi hay tir
qué trinh quang hop cua sinh vat thay sinh.

Binh thuong oxy hoa tan trong nudc khoang 8 — 10 mg/l, chiém 70% —
85% khi oxy bao hoa. Muc oxy hoa tan trong nudc ty nhién va nudce thai phu
thudc vao murc d6 6 nhiém chét hitu co, vao hoat dong cua gio1 thuy sinh va vao
cac hoat dong hoa sinh, hoa hoc, vat ly cua nudc. ..

Cac ngudn nude mit do coé bé mit tiép xtc voi khong khi nén thuong cé
ham luong DO cao. Qua trinh quang hop va ho hap cua céac loai thuy sinh ciing
lam thay doi ham lugng DO c6 mit trong nudc.

Vi¢c theo doi thuong xuyén ham lugng oxy hoa tan c6 ¥ nghia quan trong
trong viéc duy tri diéu kién hiéu khi trong qué trinh xir Iy nudc thai. Mat khac
luong oxy hoa tan con 1a co sé cua phép phan tich xac dinh nhu cau oxy sinh
hoa. Co6 hai phuong phap xac dinh DO 1a phuong phap Winkler va phuong phap

dién cuc oxy.

1.2.2.4. Ham lwong cdc chit rin

+ Céc chat vo co 1a dang cac mudi hoa tan hodc khong tan nhu dat da o
dang huyén phu lo limg.

+ Céc chat hitu co nhu xac cac vi sinh vat, tao, dong vat nguyén sinh,
dong thuc vat phu du...cac chit hiru co tong hop nhu phan bon, chit thai cong
nghiép.

-Téng chat ran (TS): duoc x4c dinh bang trong lugng kho phan con lai sau
khi cho bay hoi 1 lit mau nudc trén bép cach thuy rdi sdy kho ¢ 103°C cho dén
khéi lwong khong d6i. Pon vi tinh bang mg/l hoidc g/l.

-Chat ran lo litng & dang huyén phii (SS): dugc xac dinh bang trong luong
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kho cta chat ran con lai trén giéy loc so1 thuy tinh, khi loc 11 mau nudc qua
phéu loc Gooch rdi sdy kho ¢ 103-105°C t6i khi trong lugng khong dbi. Pon vi
tinh 1a mg/l hay g/l.

-Chat rdn hoa tan (DS): La hiéu sb cua tong chat ran(TS) vé6i chat ran lo
limg(SS): DS=TS-SS

Pon vi tinh bang mg/l hoic g/l

-Chat ran bay hoi (VS): 1a trong luong mat di khi nung luong chat ran
huyén phu TSS ¢ 550°C trong mot khoang thoi gian xac dinh. Thoi gian nay phu
thudc vao loai mau nude (nude céng, nudc thai hoac bun).

Pon vi tinh 1a mg/l hodc phan trim (%) cta SS hay TS

-Chat ran cé thé lang: 1a sb ml phan chat ran caa 1 lit mau nudc da lang
xubng day phéu sau mot khoang thoi gian (thuong 13 1 gio)

Pon vi tinh 1a ml/1

1.2.3. Chi tiéu hoa sinh

1.2.3.1. Nhu cdu oxy sinh héa BOD (Biochemical Oxygen Demand).
Nhu ciu oxy sinh héa BOD 1a luong oxy can thiét cho viéc oxi hoa céc

hop chit hitu co dudi tac dung ctia vi sinh vat (su phin huy sinh hoc cac hop
chat hitu co ¢6 kha niang phan huy sinh hoc). Pon vi tinh theo mgO,/I.
Chi s6 BOD 1la thong s6 quan trong dé dénh gia mirc d6 6 nhiém nudc.

BOD cang cao chimg to lugng chat hitu co ¢6 kha ning phan huy sinh hoc trong
nude cang 16n. BOD thap thi nguoc lai.
+Co ché ciia qud trinh.

Chét hitu co + O, + VSV —> CO, + H,0 + Té bao méi + sinh khéi
co, cac chung loai vi sinh vat, nhiét 46 ngudn nudc, cling nhu mot s6 chat co
doc tinh & trong nude. Binh thuong 70% nhu cau oxi dugce sir dung trong 5 ngdy
dau, 20% trong 5 ngay tiép theo, 99% & ngay thir 20 va 100% & ngay thir 21.

Trong thuc té, nguoi ta khong thé xac dinh luong oxy can thiét dé phan
huy hoan toan chét hitu co vi tdn qué nhiéu thoi gian. Do d6, nguoi ta xac dinh
luong oxy can thiét dé vi sinh vat phan hily cac chét hitu co trong vong 5 ngay &

20°C 1a BOD:™.
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1.2.3.2. Nhu ciu oxy héa hoc COD (Chemical Oxygen Demand).

Chi s6 nay duoc dung rong rii dé biéu thi ham luong chat hitu co trong
nuée thai va mic do 6 nhiém nudc tu nhién.

COD 14 lugng oxy can thiét cho qua trinh oxy hoa toan bo cac chat hitu
co trong mau nude thanh CO, va nude.

COD biéu thi lwong chét hitu co c6 thé oxy hoa bang con dudng hoa hoc.
Chi s6 COD c¢6 gia tri cao hon BOD vi n6 bao goém ca lugng chit hitu co
khong bi oxy héa bang vi sinh vat.

Phuong phép phé bién nhit dé xac dinh COD 1a phwong phap crommat:
oxi hoa cac hop chat hiru co bang dicromat trong dung dich H,SO,4 dic co mit
chit xtc tac Ag,S0,.

Ag2804

Chit hitu co + Cr,0;” +H" — 5 CO, + H,0+ Cr*

6e + Cr,0;” + 14H" —— > 2Cr*" + 7TH,0 + CO,

Luong Cr,0;° du ¢ thé duoc xac dinh bang phuong phép tric quang
hodc bang phuong phap chuan d boi dung dich mudi Mohr

Theo phuong phap chuan d6 luong Cr,0/* du duge chuén do bang dung
dich mudi Morh - Fe(NH,;)2(S04);, - FAS voi chét chi thi 1a dung dich Ferroin.
Piém tuwong dwong duoc xac dinh khi dung dich chuyén tir mau xanh sang nau
do.

6Fe’* + Cr,0,~ + 14H" —>  6Fe*" + 2Cr’" + 7TH,0
1.2.3.3. Tong ham lwgng nito

Trong nudc hop chit chira nito thuong tdn tai & cac dang: Nito hitu co,
amoniac (NHs), nitrit (NO;), nitrat (NO3’) va nito tu do (Ny)

Cac dang nay 1a cac khau trong chudi phan huy hop chét chira nito hiru
co, chu yéu 1a protein va hop phan cua protein.

M&i quan hé gitta BODs v6i nito va phospho c¢6 anh hudng rat 16n dén su
hinh thanh va kha ning oxy hda cua bun hoat tinh. Vi vay, trong xtr Iy nudc thai
cung véi cac chi sb khac, ngudi ta can xac dinh chi sb tong nito.

Téng Nito la téng cac ham lugng Nito hitu co, ammoniac, nitrit, nitrat.
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Ham lugng nito hitu co duoc xac dinh bang phuwong phap Kendal. Tong Nito
Kendal 13 tong nito hitu co va nito ammoniac. Chi tiéu ammoniac thuong dugc
xéac dinh bang phuong phap so mau hoic chuan do, con nitrit va nitrat dugc xac
dinh bang phuong phap so mau.

Chi tiéu ham luong nito trong nudc 1a thong sd dé xac dinh kha ning co
thé xtr Iy nudc thai bang cac phuwong phéap sinh hoc va ciing duoc xem nhu 13
chat chi thi tinh trang 6 nhiém cua nudc. O diéu kién hiéu khi s& xdy ra qua trinh

oxy hoéa theo trinh tu sau:

Oxy hoa

Nitrosomonas Nitrobacter

Protein ——— NHj »NO, Y*—>NO3

Nude chira hau hét céc hop chat nito hitu co, amoniac hoic NH," 13 nuéc
m&i bi 6 nhidm. Trong nudc chi yéu 1a nitrit (NO,), dy 1a nudc da bi 6 nhidm
trong thoi gian dai. Nude c6 chira hop chat nito cha yéu 1a nitrat (NO3), chimg
t6 qua trinh phan hity da két thic.
1.2.3.4.Tong ham lwong phospho

Phospho ton tai trong nuéc dudi dang H,PO,, HPO,*, PO,%, polypho
sphat (Nag(POs)s...) va phospho hitu co. Pay 1a mot trong nhitng ngudn dinh
dudng cho thyc vat dudi nuéc nhung ham lugng phospho 16n giy 6 nhiém moi
truong nudc va gbp phan thuc day hién tuong pha dudng & cac thuy vuc.

Ham lugng phospho trong nudc thai cao lam cho céc loai tdo, céac loai
thuc vat 16n phat trién gy ach tac duong dng, dong chay. Pic biét cac loai tao
bung phét 1am cho nudc chuyén mau, c6 thé mau tring, do, xanh, nau. Sau do
tao tu phan hily, thdi rita 1am nudc bi 6 nhiém, thiéu oxy hoa tan tram trong dan
dén cac sinh vét bi chét.

Trong nudc thai, ngudi ta thuong xac dinh tong ham luong phospho dé

xé4c dinh chi s6 BODs: N: P v6i muc dich chon phuong phap xu 1y thich hop.
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Ngoai ra, cting co6 the xac 1ap ti s0 gitra P va N dé€ danh gid mtc dd cac chat dinh

dudng trong nudc.

1.2.3.5. Cdc chi tiéu vi sinh

Trong nudc thai, dac biét 1a nudc thai sinh hoat, nudc thai bénh vién
nhiém nhiéu vi sinh vat. Trong d6 co nhiéu loai vi sinh vat gay bénh dac biét la
cac bénh vé tiéu hoa.

Chat luong vé& mat vi sinh ctia nuée thuong duoc biéu hién béng néng do
ctia vi khuén chi thi, 46 1a nhiing vi khuan khong gay bénh, vé nguyén tic thi 46
14 nhém tryc khuén. Thong s6 biéu thi dugc sir dung rdng rai nhét 1a chi sb
Ecoli. E-coli 14 loai vi khuan dic trung cho su nhiém trung nude. Chi sé E-coli
chinh 1a s lugng vi khuan nay cé trong 100 ml nudc. Udc tinh mdi ngay mbi
ngudi bai tiét khoang 2.10™ E-coli.

Theo tiéu chuan WHO ngudn nuéc cap cho sinh hoat c¢6 chi sé E-coli <
10 E-coli/100 ml nudc, & Viét Nam chi sb nay 1a 20 E-coli/100ml nuéc.

1.3. Xir ly nwée thai. [5], [6] ,[1]

Xtr Iy nude thai 1a loai bo cac tap chat gdy 6 nhiém ra khoi nudc thai. Khi
dat dugc nhitng chi ti€u, yéu cau cho tung loai nudc thi co thé db vao nguén tiép
nhan hoac tai st dung lai. Pé dat dugc muc dich trén nguoi ta thuong dua vao
dic diém cua cac loai tap chat dé chon phuong phap xtr 1y thich hop. Viéc phan
loai cac phuong phap xur Iy nude thai chu yéu dua vao ban chit cia phuong
phéap xu ly do.

1.3.1. Quy trinh xu ly nwoc thdi

Pé xir 1y nudc thai dat hidu qua, viéc xac dinh dung thanh phan, ngudn
phat sinh 1a hét sttc quan trong. Bén canh d6, lua chon phuong phéap xur 1y thich
hop ciing doi hoi phai tinh toan that k§ va phu thudc vao cac diéu kién kinh té -

xa hoi, yéu to dia hinh, khi hau, thuy van ...

Nuoe thai—s| 20 ¥bac - Xuly S Xuly Nuoe thai
! bac Il bac 11l da xu ly

Xt Iy bac I (Xir 1y so bo): Pay 1a cong doan loai bo phan 16n tap chat tho,
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cling, vat ndi, vat ning, dau md... dé bao vé bom, dudng dng, thiét bi xu 1y tiép
theo va dam bao cho viéc xu ly dat hi¢u qua hon. Trong giai doan nay, xu Iy bac
[ nham loai bo réc, léng cat da, diéu hoa nudc thai, trung hoa, tuyén noi.

Xu ly bac II (Xt ly co ban): Cong doan nay ung dung cac phuong phap
xur Iy nude thai chinh nhu phuong phép sinh hoc, phuong phép héa hoc, phuong
phap co hoc hodc két hop nhiéu phuong phap. Nhiém vu chinh cta cong doan
nay 1a tach cac tap chit trong nudc thai ra khoi dong thai, 6n dinh luu luong va
thanh phan nuéc.

Xt 1y bac III (Xt 1y bo sung hay xir 1y ting cudong): Cong doan nay gém
khtr khuan dam bao cho dong nude db vao thuy vuc khong con vi sinh vat gay
bénh. Tac nhan dung khir khuan 13 cac hop chét cua clo, ozon, tia cuc tim. O
nudc ta, hién nay phuong phap khtr khuan dung clo dang khi, 1ong, hipoclorit 13
thong dung hon ca. Ngoai ra ¢6 thé khir mui, mau bang cac chat hap thy, hap
phu thich hop...

Nhin chung, tit ca cac phuong phap va cac qua trinh xir Iy nudc thai, déu
dua trén co so cac qua trinh vat 1y, hoa hoc va sinh hoc. Cac hé théng xu Iy nude
thai 1a mot chudi cac cong doan lién tuc, duogc két hop lai véi nhau dé tao ra
cong nghé xir 1y thich hop, tiy thudc vao tinh chat nude thai, tiéu chuan nudc
thai dau ra, mirc d6 can thiét dé lam sach nuéc thai, luu luong nudc thai can xur
Iy, tinh hinh dia chét va thay vin, diéu kién co so ha tang va kinh phi...

1.3.2. Cac phuong phap co ban xir ly nwée thai sinh hoat

Do thuong c6 chtra nhiéu tap chit rin, ham luong chit hitu co cao, it
kim loai ning va chat doc trong cong nghiép nén nudc thai sinh hoat thuong
dugc xtr 1y bang phuong phap co hoc két hop véi sinh hoc.
1.3.2.1. Phwong phdp co hoc

Day la giai doan xtr 1y so b trude khi dua vao giai doan xur 1y sinh hoc.
Nudc thai sinh hoat thuong c6 céac loai tap chét rin ¢& khac nhau bi cudn theo
nhu rom, co, gd, bao bi chat déo, gidy gié, dau md ndi, cat, sdi vun...ngoai ra
con ¢6 cac loai hat dang huyén phu kho ling. Dé loai bo cac tap chat trén dung

phuong phap xir 1y co hoc 14 thich hop nhat. Trong phuong phap nay cac luc vat
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Iy nhu trong trudng, ly tam, lyc day dugc ap dung dé tach cac chat khong hoa

tan ra khoi nudc thai. Pay 13 phuwong phap tién xur 1y, vi muc dich 1a loai bo tat

ca cac chit c6 thé 1am tic éng dan, tic bom, bao mon hé thdng. Do d6 khau nay

doéng vai tro quan trong ddm bdo an toan va dicéu ki¢n lam viéc thudn loi cho

toan hé thong.

Phuong phap nay thuong dugc dung cac bi¢n phap thuy co nhu: song

chan réc, ludi chan rac, thiét bi nghién rac, bé diéu hoa, bé khudy tron, bé tuyén

noi, bé 1§1ng, loc, hoa tan khi, bay hoi va tach khi...Mdi cong trinh duoc ap dung

do6i voi ting nhiém vu cu thé.

Cac phudng phap cd hoc
'

Y Y Y L
Chan réc Lang trong luc Loc Tich Iy
{ Y l’ L *

Léng cdt Llf:ng can Loc mang | | Loc co hoc | | Loc tach nude
v 1 y
LoC chim Locnhanh | | Loc Qo
' v y ¥ . v v
Léng qua Léng frong Loc Loc Loc Loc Lpc
tang cdn ljctruyén || trong || dp || chén || bdng ép
laling thang ket e || e | |knéng| | chuyén
hat taeh ddu

Hinh 1.1. Cdc phwong phap xv ly co hoc

Cac cong trinh dugc tmg dung xtr Iy co hoc thé hién qua bang sau:
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Bdng 1.2. Ap dung cdc cong trinh co hoc trong xi¢ ly nwéc thdi (Metcalf &

Eddy, 1991)
Cong trinh Ap dung

Lué6i chan rac Tach cac chat ran tho va c6 thé ling.

Nghién rac Nghién cac chat ran tho dén kich thudc nho hon, dong
nhat.

Bé diéu hoa Piéu hoa luu luong va tai lwong BOD, SS

Khqu tron Khqu tron hoa chat va chat khi véi nude thai, gilr can ¢
trang thai lo lung.

Tao bbng Giup cho viéc tap hop cac hat can nho thanh cac hat can
16n hon dé co thé tach ra bang ling trong luc.

Léng Tach céc cin lang va nén bun

Tuyén noi Tach cac hat can lo Iting nho va cac hat can co6 ty trong
X4p xi ty trong ctia nudc, hodc st dung dé nén bun sinh
hoc.

Loc Tach cac hat can lo lting con lai sau xur Iy sinh hoc hoac
hoéa hoc.

Mang loc Tuong tu nhu qué trinh loc. Tach tao tir nudc thai sau ho
6n dinh.

Van chuyén khi Bo6 sung va tach khi.

Bay hoi va bay khi | Bay hoi cac hop chat hiru co tir nudc thai.

Cac cong trinh xir 1y co hoc ¢6 vu diém 1a don gian, dé str dung, dé quan 1y, kinh
phi dau tu xdy dung va van hanh thap, cac thiét bi, vat liéu kha thong dung va dé
kiém, hiéu suat xir 1y so bod tdt, dam bao cho qua trinh x1r 1y tiép theo duoc hiéu
qua. Tuy nhién chung ciing ¢ nhitng nhugc diém nhu chi c6 hiéu qua xur 1y véi
nhimg chat kho tan, cong trinh can dién tich 16n va kha cong kénh.
1.3.2.2. Phwong phap sinh hoc

> Nguyén tic:

Xt 1y nudc thai bang bién phap sinh hoc dua trén hoat dong song cua
dong thuc vat va vi sinh vat, cha yéu 1a vi khuan di dudng hoai sinh c6 trong
nuéc thai. Qua trinh hoat dong cua ching cho két qua 1a cic chat hitu co giy
nhiém ban duoc khoang hoa va trd thanh nhiing chat vo co, cac chat khi don
gian va nudc .

> Piéu kién nudc thai dwa vio xir 1y sinh hoc:
Céac loai nuéc thai sinh hoat, nude thai do thi, nudc thai mot sb nganh

cong nghiép co chira nhitng chét hitu co hoa tan gdm hidratcachon, protein va
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cac hop chit chtra nito phan huay tir protein, cac dang chat béo, cung mot s chat
v6 co nhu H,S, cac sulphua, amoniac va cac hop chét chira nito khic ¢ thé dua
vao xir Iy bang phwong phép sinh hoc.

Xt Iy nudc thai bang phuong phap vi sinh dya trén co s¢ hoat dong cia vi
sinh vat dé phan huy cac tap chit hitu co ¢ trong nudc thai. Do viy, diéu kién
dau tién va vo cing quan trong 1a nudc thai phai 1d moi trudng séng cua cac
quan thé vi sinh vat. Pé cho qué trinh xir Iy sinh hoc xay ra thuan loi thi nudc
thai can dugc xtr Iy so bo dé dat nhitng yéu cau sau:

-Ham lugng cac chit doc nho, khong chtra hodc chtra rat it cac kim loai
nang co thé gay chét hoidc tc ché su phat trién ca cac hé vi sinh vat trong nudc
thai.

-Trong nuéc thai can bao dam ty 18 BOD:N:P ~ 100:5:1 1a ty 1é chat dinh
dudng thich hop cho su phat trién cta vi sinh vat.

-Nuéc thai dua vao xir Iy sinh hoc ¢ hai thong sb dic trung 1a COD va
BOD. Nudc thai c6 COD/BOD 2 2 hoac BOD/COD 2 0.5 1a kha phu hop véi
viée xr 1y sinh hoc. Khi gia tri COD hodc BOD 16n thi can phai qua xir 1y sinh
hoc ky khi.

Vi sinh vat st dung cac hop chit hiru co va mot sd chit khoang trong
nuéc thai lam nguon dinh dudng va tao ning luong, xay dung té bao, sinh
treong va phat trién nén sinh khdi ting 1én doéng thoi lam sach cac chat hiru co
hoa tan hodc cac chat phan tan nhd, keo. Do vdy trong xir 1y sinh hoc nguoi ta
thuong phai loai bé cac tap chat phan tan tho ra khoi nude thai trong giai doan
xur 1y so bo.

Pbi véi cac chat vo co c6 trong nude thai thi phuong phap nay dung dé
khir cac hop chat sunfit, mudi amoni nitrat — ttrc 13 cac chat chua bi oxy hoa
hoan toan. San pham cudi cing cta qua trinh phan huy sinh hoa cac chat ban s&
la CO,, H,0, Ny, SO/ ...

> Cac giai doan sinh truéng va phat trién caa vi sinh vat:
Qua trinh sinh trudng va phat trién cta vi sinh vat trai qua 4 giai doan va

c6 thé mo ta nhu dudi do thi sau:
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»
»

t

Hinh 1.2. Puwong cong sinh truéng ciia vi sinh vit.

Giai dogn lam quen(AB): Day la thoi gian tinh tir khi cac vi sinh vat dugc
dua vao moi truong cho dén khi ching bat du sinh truong. Trong pha nay vi
khuan phai thich nghi véi méi trudng mdi, chiing tong hop manh mé ADN va
C4c enzim chuan bi cho su phan bao.

Giai doan tang truéng (BC): Cac vi khuan phan doi theo thoi gian, sau
mot thoi gian s6 lugng té bao ting 1én theo ham lily thira, toc do sinh trudng tinh
theo % la khong d6i. Qua trinh trao doi chét dién ra manh mé& nhit.

Giai doan chdm dan (CD): Chat dinh dudng trong mdi trudng can dan
clng v&i su bién mat mot hay vai thanh phan can thiét cho sy sinh truéng cta vi
khuan hoic do méi trudng tich tu mot sb chét gdy wre ché cho sy phat trién cua vi
sinh vat. Téc d6 sinh trudng cua vi sinh vét giam dan

Giai doan 6n dinh (DE): lic ndy mat d6 vi khuan duoc gitt & mot sd
lugng 6n dinh. Nguyén nhén ciia giai doan nay do:

+ Cac chat dinh dudng can thiét cho qua trinh tang truong cla vi sinh vat
da bi gidm manh
+ S6 lugng vi khuan sinh ra bang véi s6 lugng vi khuan chét di

Giai doan tw hiy (EF): Giai doan nay cac chat hitu co da can kiét nén
mat do té bao giam do céc té bao gia bi chét (¢ day dién ra su phan hiay ndi bao)
va ti 18 chét cur tang dan 1én dan t&i su tao ra 16p mun gém Xac cac vi sinh vat.

> Cac yéu t6 anh hwéng dén qua trinh phat trién cia vi sinh vat:

- Céc kim loai nang: Céc kim loai ndng c6 trong nudc thai lam anh hudng
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dén kha nang xur 1y cua vi sinh vat. Cac kim loai ¢ dang vét anh huong tt t6i sy
sinh trudng cua vi sinh vat. O ndng do cao 1am chét hodc gay trc ché dén sy phat
trién clia vi sinh vat.

- Cac anion: Nhu CN, F, NOg5, Cr2072'. ..trong nudc thai sé tao phuc véi
cac enzim do vi sinh vat tiét ra lam ngin can qué trinh 14y chat dinh dudng cta
chung hoic céc tap chat hitu co doc hai trong nude s& pha hay té bao cia cac vi
sinh vat gy chét vi sinh vat.

- Cac yéu tb khac :

v' Do pH tir 6,5 dén 8,5 13 t6i wu cho sy phat trién ctia vi sinh vat.

v Nhiét d6 nam trong khoang tir 6°C dén 37°C 1a phu hop. Déi v6i qua
trinh ki khi thi nhiét do khong qua 50°C.

v Nong d6 cac mudi v co: Nhu cac mudi sunphat, clorua, améni,
cacbonat...can khong ché sao cho ham lwong nhé hon 10g/1.

> Qua trinh phén hiiy hiéu Kkhi:

Duya trén hoat dong cua vi sinh vat hiéu khi dé phan huy chét hiru co d&
phan huay sinh hoc trong nudc thai. Pé dam bao hoat dong séng cua ching can
cung cip Oxi lién tuc va nhiét d6 trong khoang 20-40°C.

Theo Erkenfelder w.w va Connon DJ (1961) thi qua trinh phan huay hiéu
khi nude thai gdm 3 giai doan sau:

Giai doan 1: Oxy héa cdc hop chat hitu co
Phén tng oxy héa khir gitta cac hop chat hitu co vai oxy cé thé biéu dién
nhu sau:
C,H,0, + 0, ™™,  CO,+H,0 +AH
Cac hop chat hidratcacbon bi phan huy hiéu khi chii yéu theo phuong trinh nay.
Giai doan 2: Tong hop xdy dung té bao.
CH,0, + 0 ™, CO,+ H,0 + té bao vi khuén + CsH;NO, - AH

Pay 1a phuong trinh so gian tom tat qué trinh sinh tong hop tao thanh té
bao vi sinh vat .

Trong d6 CsH;NO, 14 chat nguyén sinh trong té bio sinh vat.

Giai doan 3: Tw oxy héa chat liéu té bao(tw phdn hity)
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Qua trinh phan hiy cic chit co trong té bao séng dudi tac dung cia
enzim.

CsH;NO, + 50, ™™  5C0O,+ 2H,0 + NH; + AH

Xt Iy nuée thai bang phuong phap hiéu khi c6 thé xay ra ¢ diéu kién tu
nhién hoac nhan tao. Trong cac cong trinh xur Iy nhan tao nguoi ta tao diéu kién
t61 wru cho qua trinh oxy hoa sinh héa nén qua trinh xir 1y ¢6 tdc d6 va hiéu sut
cao hon.

» Qua trinh phan huay ki khi:

Khi nuée thai ¢6 chi sé BOD cao (BOD > 10-30 g/l) thi ta khdng thé xu
ly bang phuong phap hiéu khi ngay ma phai xir Iy bang phuong phap ki khi
trude dé giam bot BOD cua nudc thai.

Qua4 trinh phan hity cc chat hiru co trong diéu kién ki khi do mét quan
thé vi sinh vét (chu yéu 13 vi khan) hoat dong khong can su c6 mit ctia oxy, san
pham cudi cung 12 mot hdn hop khi c6 CH4 CO,, Ny, H,...trong d6 ¢o t6i 65%
la CH,4.Vi vayqua trinh nay con goi 1a 1én men metan va quan thé vi sinh vat &
day duoc goi chung la céac vi sinh vat metan.

Céc vi sinh vat metan song ki khi hoi sinh va 1a tdc nhan phan huy cac
chat hitu co nhu protein, chit béo, hidratcacbon (ca xenlulozo va
hemixenlulozo...) thanh cic san phim c6 phan tir luong thip qua 3 giai doan
Sau:

. £, 1~ Pha phan hy , £, AR . i . .
Céc chét hitu co — 2221 MY C4¢ hop chat dé tan trong nudc MCaC axit

N o Pha kié
hiru co, axit béo, ruou ﬁ, CH; + CO,+ N, +H, ...

Su tham gia cia VSV trong 3 qua trinh trén dugc thé hién qua hinh sau:
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c g Cac chat hiru co phirc tap
g-g_ (pnl‘fsaccharidervpmtein,vlipid,:.}'
_
g E ‘ VK thuy phan (Hydrolytic bacteria)
Cac chat hifu co don gian
= (glucose, amino acid, acid béo,...)
& VK l1én men tao acid
E. (Fermentative acidogenic bacteria)
g Cac VFA, alcol,..
S (acetic, propionic, lactic, etanol,...)
T
= VK tao acetat (Acetogenic bacteria)
s e Acetat, CO,, H,
m-
E g l VK tao metan (Methanogens)
T g
2L CH,, CO,

Hinh 1.3. Qud trinh phdn huy ki khi

> Cac ki thuit xir Iy nwée thai bang phwong phap sinh hoc
T cac dic diém cua vi sinh vét da duoc tim hiéu & trén, hién nay trén thé
gi6i da ¢ rat nhiéu mo hinh ciing nhu phuong phap ing dung vi sinh vat trong
viée xu Iy nudc va da dat dugce hi¢u qua cao trong thuc té. Co thé phan loai cac
qua trinh xur Iy nudce boi bang sau:

Bdng 1.3. Cac phwong phap sinh hoc xiw ly nwoc thdi

Hiéu khi Ki khi

Nhan tao

Aerotank Metan

Loc sinh hoc UASB

Dia quay sinh hoc Loc ki khi

Oxyten

Muong oxy hoa

Tu nhién

Ao sinh hoc hiéu khi Ao sinh hoc ki khi
Cénh dong tudi

Phuong phap sinh hoc ¢6 uu diém nhu nguyén liéu dé kiém va gan nhu c6
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san trong ty nhién, than thién vi moi truong, tao ra mot sd san pham c6 ich dé
str dung trong cong nghiép va sinh hoat (biogas, ethanol...). San pham cudi cing
thuong khong gay 6 nhidm th cip, chi phi xtr Iy thip. Bén canh d6 c6 nhuoc
diém 1a thoi gian xir Iy 1au va hé thong phai hoat dong lién tuc, qua trinh xur 1y
chiu anh hudéng cua nhi¢t do, anh sang, pH, DO, ham lugong cac chit dinh
dudng, cac chat doc hai khac, phuwong phap nay doi hoi dién tich kha 1on dé xay
dung cong trinh.

1.4. Xir 1y nwére thai sinh hoat bang cach ddng loc [5], [8], [9]

1.4.1. Khdi ni¢m va diéu kién dp dung

Trong mdi trudong tu nhién, cac qua trinh 1y, héa va sinh hoc dién ra khi
dat, nudc, sinh vat va khong khi tac dong qua lai véi nhau. Loi dung cac qua
trinh nay, ngudi ta thiét ké cac hé thong tu nhién dé xir 1y nudce thai.

Xt Iy nude thai bang canh ddng loc 13 viée tudi nude thai 1én bé mat cua
mot canh déng vo1 luu lugng tinh toan dé dat duoc mot mire xur 1y nao d6 thong
qua qua trinh ly, hoa va sinh hoc tu nhién cua hé dét - nudc - thuc vat cia hé
théng

> Nguyén tic hoat dong:

Dua theo co ché xtr Iy nudce thai trong dat. Khi tudi nude thai 1én mat dat,
nuéc thai s& thim vao 1ong dat. Sau qua trinh loc qua dat, cac hat keo va chat lo
limg s& duogc giit lai & 10p trén cung, sau d6 sé& tao ra 16p mang sinh vat hip thu
cac chét hitu co c6 trong dat, ngoai ra con co thé giit lai mot ham luong céc chat
kim loai ndng nhu Hg, Cu, Cd... Nudc khi qua 16p dét loc tré thanh nude sach
bd sung cho nude ngdm hodc 14 qua qua trinh chay tran trén bé mit mot khoang
cach nhat dinh nudc ciing duoc 1am sach va sau d6 bd sung cho ng.uén nudc
mat

> Diéu kién ap dung:
+Do6i v6i ngudn nudc thai
-Ty 18 cac nguyén t dinh dudng trong nudc thai thuong 1a N:P:K = 5:1:2
dé cung cap chat dinh dudng cho sinh vat phat trién.

-Khi dung canh dong loc dé xur li nudc thai can phai cé bude tién xu li

Sinh vién: Tran Pirc Hanh-MT1101 21



Khod ludn t6t nghiép Truong DHDL Hai Phong

nham khong ché pH cua nudc thai trong khoang 6,5-9 dé khong lam hai sinh
vat.

-Néu nuéc thai c6 SAR cao phai tim cach loai bo Natri dé khéng ché SAR
khong 16n hon 8-10.
+D6i v6i mat bang xay dung

-Nguyén tic xay dung canh dong loc 1a nhitng manh dat dugc san phing
hoc tao doc khong déng ké va duge ngin cach tao thanh cac 6 bang cac bo dat.
Nudc thai phan bd vao cac 6 bang hé thong mang ludi phan phdi gdbm muong
chinh, mang phan phdi hoic hé théng dng, voi tudi trong céac 6.

-Canh dong loc thuong duoc xay dung ¢ nhimg noi c6 d6 doc tu nhién,
cach xa khu dan cu vé cudi hudng gi6. Khoang cach xa tily cong suat ctia cong
trinh (Iwgng nudc thai trong mot ngay dém- m3/ngay) ma lua chon .

-Xay dung & nhitng noi dat cat, & cat. Khdng nén xdy dung & nhitng ving
dat sét (ciing c6 thé duoc ¢ noi dét 4 sét, nhung voi tiéu chuan tudi khong cao va
dam bao dat co thé tham kip)

-Dién tich mdi 6 khong nho hon 3 ha. Chiéu dai cua 6 nén lay khoang 300
— 450m, chiéu rong khéng qua 100-200m 14y cin ctr vao dia hinh.

Nudc sau khi thim qua dat dugc thu vé hé thong tiéu nudc 1a cac ong
ngam dit dudi cac 6 voi do sdu 1.2-2m va cac muong hd bao quanh cong trinh.
1.4.2. Phdn logi

Tuy theo téc d6 di chuyén, duong di ctia nudc thai trong hé thong nguoi
ta chia canh dé)ng loc ra lam 3 loai:

> Cdnh déng loc chdm (SR)

Canh dong loc cham 13 hé thong xur Iy nudc thai thong qua dat va hé thuc
vat & luu lugng nudc thai nap cho hé théng khoang vai cm/tudn. Céc co ché xir
Iy dién ra khi nudc thai di chuyén trong dat: mot phan nudc thai co thé di vao
nudc ngr:im, mot phﬁn su dung bdi thuc vat, mdt phén boc hoi thong qua qua
trinh bdc¢ hoi nudc va ho hép cua thuc vat. Viéc chdy tran ra khoi hé théng duoc
khéng ché hoan toan néu c6 thiét ké chinh xac.

Muec thity cdp phai thap hon mit dat 0,6 - 1,0m dé tranh van dé 6 nhiém

Sinh vién: Tran Pirc Hanh-MT1101 22



Khod ludn t6t nghiép Truong DHDL Hai Phong

nuéc ngdm. Do dbc ciia canh dong c6 trong trot khong 16n hon 20%, ciia canh
d6ng khong trong trot va suon ddi khong 16n hon 40%. Kha ning khir BODS,
SS va coliform trong khoang 99%. Nito bi hip thu boi tham thuc vét va néu cac
thuc vat nay duoc thu hoach va chuyén di noi khac thi hiéu suat c6 thé dat dén
90%.

Luu luong nap cho hé théng bién thién tir 1,5 - 10 cm/tudn tuy theo loai
dat (dat a sét — dat pha cat) va thuc vat. Trong truong hop cdy trong duogc sir
dung 1am thuc pham cho con nguoi nén khir tring nude thai trude khi dua vao
hé théng hodc ngimg tudi nudc thai 1 tuan trude khi thu hoach dé bao dam an
toan cho san pham.

Pbi v6i canh dong loc cham do Iuu lugng nude thai ap dung cho hé thong
thap nén cac chét ran lo limg c6 kich thudc 16n s& bi giit lai ngay trén bé mat
dat, cac chat ran lo ling c6 kich thudc nho va vi khuén bi gilr lai & vai centimet
dat mat. Cac chat hoa tan trong nudc thai c6 thé bi pha loing do nudc mua, cac
qua trinh chuyén héa hoa hoc va sinh hoc ¢6 thé loai bé dugc cac chat nay. Tuy
nhién & nhitng ving khé han c6 toc dd boc hoi nudce cao, cic chat nay cé thé bi
tich tu lai (vi du cac mudi khoang).

Ta c6 thé ding 5 ngdy cho viéc tudi tiéu va 7 ngay dat nghi dé qué trinh
phan huy céc chét ran lo ling xay ra hoi phuc kha ning tudi tiéu cta dat.

> Cdnh déng loc nhanh (RI)

Xt Iy nude thai bang canh dong loc nhanh 1a viéc dua nuée thai vao cac
kénh dao & khu vuc dat co do thim loc cao (mun pha cat, cat) vdi mot luu lugng
nap lén.

Cac diéu kién dia Iy nhu d6 tham loc ctia dat, muc thily cap rat quan trong
d6i v6i viéc ung dung phuong phap nay. Nudc thai sau khi thim loc qua dat
dugc thu lai bang cac 6ng thu nudc dat ngam trong dat hodc cac giéng khoan.
Muc ti€u cua phuong phap xur ly nay la:

-Nap lai nudc cho cac tii nude ngém, hoac nudc mat
-T4i sir dung cac chat dinh dudng va trir nude thai lai dé s dung cho cac

vu mua
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Phuong phap nay gitp xtr 1y triét dé cac loai nudc thai va ngan chan su
x4m nhap min cta nudc bién vao cic tii nude ngdm. Tuy nhién cac dang dam
hitu co ¢ thé chuyén hoa thanh dam nitrat va di vao nudc ngam, néu vuot qua
tiu chudn 10mg/ khi st dung chung lam nudc sinh hoat s& giy bénh
methemoglobinenia & tré em. néu khu vyc xir Iy nam trong tinh trang yém khi
H,S s& sinh ra 1am nudc ngam c6 mui hoi.

Hiéu suat xir Iy SS, BOD5, coliform cta hé thong gan nhu triét dé, hiéu
suat khir nito khoang 50%, phospho khoang 70 - 95%. Cac diém can luu ¥ cho
qua trinh thiét ké 1a luu lwong nap nudc thai 10 - 250 cm/tuan. Thoi gian nap
kéo dai 0,5 - 3 ngay sau d6 cho dat nghi 1 - 5 ngay. Do sau cia muc nudc ngdm
tir 2 -3 m. PO dbc thudong nho hon 5%.

> Cdnh déng chay tran (OF)

La phuong phap xur Iy nudc thai trong ddé nudc thai dugc cho chay tran
lén bé mat canh dong co6 do doc nhat dinh xuyén qua cac cdy trong sau do tap
trung lai trong cac kénh thu nudec.

Muc dich: Xir Iy nuéc thai, tai str dung chat dinh dudng dé trong cac tham
c6 hoac tao cac vanh dai xanh.

Hiéu suat xtr Iy SS, BOD5 cua hé thong tir 95 - 99%, hiéu suat khir nito
khoang 70 - 90%, phospho khoang 50 - 60%.

Cac diém can luu y cho qua trinh thiét ké: DAt it thAm nudc sét hodc sét
pha cat, luu luong nap nudce thai tho 1a 10 cm/tuan, luu lugng nap nude thai sau
xt 1y cap 11a 15 - 20 cm/tudn, luu lwong nap nude thai sau xtr 1y cap 11 1a 25 -
40 cm/tuan.

Do sau cia muc nude ngam khong can thiét. PO doc khoang 2 - 4%, chiéu
dai duong di cua nudc thai khong nhé hon 36 m. Thoi gian nap kéo dai 6 - 8 gio
sau d6 cho dat nghi 16 -18 gid, van hanh 5 - 6 ngay/tuan.

1.4.3. Cdc co ché xir Iy nwéc thdi trong cdnh dong loc
> Cdc co ché Iy hoc:
Khi nudc thai ngdm qua céc 16 rng ctia dat, cac chét ran lo limg s& bi gitr

lai do qua trinh loc. Do day cua tang dat dién ra qua trinh loc bién thién theo

Sinh vién: Tran Pirc Hanh-MT1101 24



Khod ludn t6t nghiép Truong DHDL Hai Phong

kich thuéc cua cac chit ran lo lung, cAu trac dat va van téc cua nude thai. Luu
luong nudc thai cang cao, cac hat dat cang 16n thi bé day cua tang dat dién ra
qua trinh loc cang 16n. Dbi voi canh ddng loc cham do lwu luong nudce thai ap
dung cho hé thong thap nén cac chét ran lo limg co kich thudc 16n s& bi giit lai
ngay trén bé mit dat, cac chét rin lo limg c6 kich thudce nho va vi khuan bi giir
lai & vai centimet dat mat. Cac chat hoa tan trong nudc thai cé thé bi pha lodng
do nudc mua, cac qua trinh chuyén héa hoa hoc va sinh hoc ¢6 thé loai bo dugc
cac chit nay. Tuy nhién & nhitng ving kho han c6 téc d6 bdc hoi nuée cao, cac
chét nay co thé bi tich tu lai (vi du cac mudi khoang). Mot diéu khac can cht v
1a néu ham luong chat lo limg qua cao nd sé& lip diy cac 16 rdng cua dat lam
giam kha nang thim loc cia dét, cling nhu 1am nghet cac hé théng tudi. Trong
truong hop ndy ta nén cho canh dong loc "nghi" mét thoi gian dé cac qua trinh
tu nhién phan hay cac chat ran lo ling tich tu nay, phuc hoi lai kha ning tham
loc cua dat.
> Cdc co ché héa hoc:

Hap phu va két ta 1a hai co ché xu Iy hoa hoc quan trong nhét trong qua
trinh. Qua4 trinh trao d6i cation chju anh hudng bdi kha ning trao ddi cation cta
dat (CEC), thuong kha ning trao doi cation cta dat bién thién tir 2-60meq/100g.
Hau hét cac loai dat c6 CEC nam trong khoang 10 - 30. Qué trinh trao ddi cation
quan trong trong viéc khir nitogen ctia amonium. Phospho dugc khir bang cach
tao thanh cac dang khong hodc it hoa tan. O cac vung khd han kho tranh khoi
viéc tich tu cua céac ion Natri 1am pha hily céu trac dat va giam kha nang tham
loc cuia dat. Bé danh gid mirc d6 nguy hai ctia qua trinh nay ngudi ta thuong
dung ti 18 hap phu natri (SAR)

Cong thire tinh toan ty 18 hip phu natri 1a:

SAR = [Na']/ {([Ca*"] + [Mg*']) / 2}"*

Trong d6 Na, Ca, Mg 14 nong do cac cation tuong tng c6 trong nudc thai

dugc tinh bang meq/I
Khi dung canh dong loc dé xir Iy nudc thai cong nghiép can phai co

bude tién xir Iy nham khdng ché pH cuia nude thai trong khoang 6,5-9 dé khong
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lam hai tham thyc vat Néu nudc thai co SAR cao phai tim cach loai bo Natri dé
khéng ché SAR khong 16n hon 8-10.
> Co ché sinh hoc:

Céc qua trinh sinh hoc thuong dién ra ¢ phan ré ctia tham thuc vat do & d6
c¢6 nhiéu vi sinh vat. S6 luong vi khuan trong dét ciing bién thién tir 1-3 ty/g dét.
Su da dang cua ching cling giap cho qué trinh phan huy cac chit hiru co tu
nhién hozc nhan tao tot hon. Sy hién dién hay khong ctia oxy trong khu vuc nay
cling anh huéng rat 16n dén qua trinh phan hiy va san phdm cudi cing cta hé
théng. Ham luong oxy c6 trong khu vuc tiy thudc vao ciu trac (46 rong) cua dat
. Do su phan huy cta cic vi sinh vat dat cac nitrrogen, photphorus, sulfur
chuyén tir dang hitu co sang dang v6 co va phan 16n dugc dong hoa boi hé thuc
vat.

Céac mam bénh, ky sinh trung bi ti€u diét do ton tai bén ngoai ky chi mdt
thoi gian dai, canh tranh véi cac vi sinh vat dat, b4m trén cac bd phan cua tham
thuc vat, sau do bi ti€u di¢t béi tia UV trong birc xa mat troi.

Ngoai ra thyc vat trong hé thong ciing 1am giam chat 6 nhiém trong nudc
nhu cac chét dinh dudng, kim loai nefmg...dé phuc vu thuc vat tdn tai va phat
trién.

1.4.4. Uu va nhwoc diém
1.4.4.1 Uu diém

O cac nudc dang phat trién, dién tich dat con thira thai, gia dat con ré do
d6 viéc xtr Iy nudc thai bang canh dong loc duoc coi nhu 1a mot bién phap ré
tién.

Xtr Iy nudc thai bang canh dong loc dong thoi co thé dat duge cac muc
tiéu: xur Iy nude thai, tai st dung cac chat dinh dudng co trong nude thai dé san
xuat nong nghiép, nap lai nudc cho cac thi nudc ngam, tranh xam thuc nudc
bién vao céc ti nudc ngam.

Canh ddng loc 13 noi "ché bién" dat nghéo thanh dét giau dinh dudng do
cac chat 6 nhiém trong nudc chuyén thanh mun, khoang chat can thiét cho dat,

t6t cho cay trong
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Qua bd ré, phan ung déng héa cua thuc vat c¢6 thé xur 1y cac chit 6 nhiém
¢ trong nudc nhu NO3-, NO2-, NH4+, PO43-..mot s6 kim loai ning (ham
luong nho)

Qua bo 14 cua thuc vat con co thé hip phu dugc khi thai, mui hoi va khi
CO2 sinh ra tir qué trinh phan huy cac chit trong nudc thai 1am giam mui hoi
théi.

So voi cac hé théng nhan tao thi viée xtr Iy nudc thai bang canh dong loc
can it nang luong hon. Xt 1y nude thai bang canh dong loc can ning luong dé
van chuyén va tudi nudc thai 1én dat, trong khi xir 1y nudc thai bang cc bién
phap nhan tao can nang luong dé van chuyén, khqu tron, suc khi, bom hoan Iuu
nudc thai va bun... Do it st dung cac thiét bi co khi, viéc van hanh va bao quan
hé thdng xir Iy nude thai bang canh dong loc dé dang va it ton kém hon.
1.4.4.2. Nhwoc diém

Viéc xtr Iy nude thai bang canh dong loc cling c6 nhitng han ché nhu can
mot dién tich dat 16n nén phai ¢ nhiing noi c6 nhiéu dit méi co thé ap dung
phuong phap nay, phu thudc vao cu tric dat nhu cac loai dat phai 1a dat cat,
pha cat, dat mun hodc dat thit thi khi ap dung loc nudc thai méi mang lai hi¢u
qua cao.

Mot nhuoc diém rat quan trong nita 13 cac san pham trong cay trén dat d6
rat d& bi nguoi dan tay chay do lién quan dén chét luong vé sinh an toan thuc

pham dic biét khi ngudi van hanh khong tuan theo dung quy trinh.
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CHUONG II

POI TUQNG , PHUONG PHAP NGHIEN CUU VA MO HINH
THi NGHIEM

2.1. P6i twong nghién ctru
» Nwoc thdi:

Ngué)n nudc thai dugc lua chon xur Iy 1a nudce thai sinh hoat c6 ham lugng
chét hitu co trung binh tai kénh nude thai khu vuc Quan Nam - Cau vugt Dan
Lap - Hai Phong.

» Muc tiéu nghién ciru:
-Panh gia kha ning xir Iy COD, NH,", SS, d6 duc c6 trong nudc thai trudce
va sau khi chay qua mé hinh canh dong loc.
-Xac dinh thoi gian xir Iy t6i wu va thoi gian nghi hop 1y ciia dat dé tang
cuong kha nang xir 1y cta hé thong.
2.2. Phwong phdp nghién ciru [1], [4]
2.2.1. Phwong phdp khdo sdt va ldy mdu ngoai thue dia

Pay 1a phuong phap kiém dinh, danh gi4, ldy mau ngay ngoai hién truong
khao sat. Phuong phap nay rat quan trong, quyét dinh phan 16n tinh chinh xac
ctia nghién ctru nhu khao sat xem 14y miu tai nhitng vi tri ndo, thodi gian nao,
mua nao dé két qua chinh xac.

Phuong phép nay doi héi phai c6 chuyén mon nghi€p vu va kinh nghiém
1y mau.

Chon dia diém ldy mau phai dam bao dai dién dugc cac yéu cau xu ly dat
ra.

Lay mau theo tiéu chuan Viét Nam (TCVN).
2.2.2. Phwong phdp phan logi, hé théong héa Iy thuyét

Phan loai la sép xép tal liéu khoa hoc mot cach c6 hé théng chat ché theo
ting mat, timg van dé, ciing ban chat...Phan loai gitp tir chd c6 két cau phirc tap
trong ni dung thanh cai d& nhan thiy, d& st dung theo muc dich ctia ngudi

dung.
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Heé thong hoa 1a phuong phép sap xép tri thic theo hé thong, gitp cho viéc
viéc xem xét ddi twong day du va chi tiét hon.

Phén loai tai liéu va hé théng hoa tai liéu thuong phai di lién véi nhau, bd
tro cho nhau.
2.2.3. Phwong phdp phin tich, tong hop tdi ligu

Phén tich tai liéu 1a phuong phap nghién clru cac van ban, tai liéu bang
cach phan tich chiing thanh tirng mat, tirng bd phan dé hiéu van dé mét cach dﬁy
da va toan dién, tir d6 chon loc nhitng thong tin quan trong cho dé tai nghién
clru.

Phuong phap tong hop 1a phuong phap lién két timg mit, timg bd phan
thong tin, tir cai Iy thuyét da thu dugc dé tao ra mot hé théng 1y thuyét moi day
da va siu sic hon vé van dé nghién ctru.

Phén tich tai liéu dam bao cho tong hop nhanh va chon loc ding thong tin
can thiét, tong hop gitip cho phén tich sau sic hon.

2.2.4. Phwong phdp phdn tich trong phong thi nghiém

Pay 1a phuong phap cho két qua phan tich chinh xac va xac thyc nhat. Vi
tai phong thi nghiém c6 day du dung cu va hoa chét can thiét phuc vu cho qua
trinh phan tich va danh gia mau. Phuong phap nay cho phép chung ta danh gia
duoc mirc do 6 nhiém cta miu. Pam bao cho van dé xir 1y hiéu qué sau nay.

Trong qua trinh lam khoa luan, em st dung phuong phap phan tich trong
phong thi nghiém dé phan tich cac thong s6 COD, NH,", SS, pH, do duc. Qua
trinh thyc nghiém trong phong thi nghiém nhu sau:

+ Dung cu phan tich: May do mau DR 2012 (HACH), can dién tir. Coc thity
tinh 100ml, 250ml, 500ml. Binh dinh mirc 50ml, 100ml, 500ml, 1000ml. Cuvet,
pipet cac loai, 6ng nghié¢m, ta séy, bép dién, giéy loc so1 thuy tinh, phéu loc va
gidy quy.

+Héa chdt sir dung:

Nuéc cit 2 1an, nude cét 1 1an,
Hoa chat dé xac dinh COD: H,SO, dic 98,8%, K,Cr,07, HgSO., Ag,SO.,
KHP (Kalihidrophtalat).
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Hoa chét dung dé xac dinh NH,": Dung dich Xenhet, dung dich Nessler,
dung dich chuidn Amoni.
2.2.4.1. Xdc dinh mjt sé thong sé 6 nhiém
» Xdc dinh pH
Muc dich do pH nham so sanh pH ciia miu ban dau va sau khi xir Iy dé
kip thoi diéu chinh khi can thiét. Tién hanh do pH gidy quy.
» Xdc dinh do duc
Do duc do bang sb do trén may so mau quang dién véi kinh loc mau do
c6 budc s6ng 860nm. Cach tién hanh nhu sau :Liy nudc trong cho vao méy
quay ly tam 3000vong/pht trong 5 phat, gat bot 14y dich trong cua nude dua
1én may so mau, chinh may vé s6 0. Sau d6 1ay cac mau thir cho vao cuvet va
do trén may so mau. S6 do duoc biéu thi d6 duc cua mau thtr, don vi 1a FAU.
» Xdc dinh SS
Nguyén tic : Dua vao su ting khdi luong cia gidy loc kho trudc va sau

khi loc mau va duoc siy dén nhiét 46 khong doi ¢ 105°C

(A- B) * 1000

SS=
\

Trong do:
A, B : Khéi luvgng miu loc sau va trude khi loc mau (mg/1)

V : Thé tich mau dem loc (1)

> Xdc dinh Amoni (NH,")
Amoni trong mdi truong kiém phan tng voi thude thir Nessler (KoHgl,)
tao két tia mau vang (NH,Hgsl3) theo cic phan tmg sau:
NH," + OH" — NH; + H,0
KoHgls + NH; + KOH — NH,Hg,l5 |+ 5KI + H,0
Cuodng do mau phuy thudc vao ndng d6 amoni c6 trong mau nudc. Dung
phuong phap tric quang ta xac dinh nong do amoni. Po mat do quang & budc

song 425nm chuong trinh 380.
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+ Héa chdt va thubc thir
- Chudn bj thugc the
Dung dich Xenhet: hoa tan 50g Kalinatritactrat (KNaC4H4O,4) trong 100ml
nudc cat 2 1an.
Nessler A: hoa tan 36g Kl va 13,55g HgCl, trong 1000ml nuéc cat 2 lan.
Nessler B: hoa tan 50g NaOH trong 100ml nudc cat 2 1an.
Thudc thir Nessler: tron déu 100ml Nessler A véi 300ml Nessler B ta
duoc thude thir Nessler.
- Dung dich chuan Amoni
Can chinh xac 2.97g NH,Cl di siy kho & 100°C trong thoi gian khoang
1h. Sau d6 hoa tan vao binh dinh mirc 1 lit lic déu. Dung pipet hut chinh xac
Sml dung dich vira pha dugc cho vao binh dinh mirc 1 lit roi dinh mérc dén vach
bang nudc cat thu duoc dung dich c6 nong d6 Smg NH, /1.
+Xdy dung dwong chudn
Trinh tu tién hanh cic mau c6 ndng do chuan khic nhau, cho vao ting
binh dinh murc v6i thude thir theo thir tu trinh bay trong bang 2.2.
Sau khi cho thudc thir, lic déu cac éng nghiém, dé yén 10 phat dem do mat
d6 quang & budc song 425nm chuong trinh 380. Ta biéu dién sy phy thudc mat
d6 quang vao nong d6 NH," va rat ra phuong trinh duong chuén.

Bing 2.1. Két qua xdy dung dwong chuin Amoni

~

Mau 1 2 3 4 5 6 7 8
Vbung  dich 1am | O 0.5 1 2.5 5 10 25 50
Viéc(ml)

V Nuse c4e (M) 50 495 |49 475 |45 40 |25 0

Ve (M) |05 |05 |05 |05 |05 |05 |05 |05
Viestr (M) |1 |1 1 1 1 1 |1 1
VNH (mg/l) [0 [005 |01 [025 |05 |1 |2 5
Mat d6 quang |0 |0.008 |0.015 | 0.034 |0.057 | 0.17 | 0.269 |0.708
(ABS)
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Tir bang s6 liéu trén ta vé& dugc biéu do thé hién duong chuan NH," sau.

0,8
0.7 y=0,1412x + 0,0005
’ R? = 0,99?1/
0,6
0,5
0,4 /
03 / ——NH4+
0,2 /
0,1
0 / .

ABS

NH,*

Hinh 2.1. Biéu dé dwong chuin NH,"

-Tién hanh véi méu thuc
Ly 100ml nuéc thai cho vao coc. Cho tiép vao céc 1ml ZnSO,. Gan lay
50ml phan trong, cho vao 0,5ml dd kalitactrat (xennhet) va 0,5 ml dung dich
Nessler. Sau 10 phat dem do trén mdy trac quang ¢ chuong trinh 380 budc s6ng
425nm.
Dua vao duong chuan dé xac dinh ham twong quan y = ax + b (trong d6 x

la néng do amoni (mg/l) trong mau, y 1a mat do quang)

> Xdc dinh nhu cdu oxy héa hoc (COD)

Pé xac dinh COD nguoi ta dung mot chat oxy hoa manh dé oxy hoa chat
hitu co trong mdi trudng axit, chat thuong dugc s dung 1a Kalibicromat
(K2Cr,057). Khi d6 xay ra phan ung:

Chét hitu co + Cr, 0~ +H*  Ag,S0, CO, + H,0+ Cr*

Luong Cr’* tao thanh duge xWinhtr%n may do quang. Cudong dd mau
phu thudc vao ndng d6 COD c6 trong mau nude. Dung phuong phap tric quang
dé xéac dinh néng do COD c6 trong mau nudc. Do mat do quang & budc song
600nm.

+ Hod chat sir dung trong lam viéc thi nghiém
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- Hén hop phan #ng: Can 10,216g K,Cr,0 (loai tinh khiét phan tich, sy
so bd & 103°C trong 2h) hoa tan vao binh dinh muc 1, thém 33,3g HgSO, va
167ml dung dich H,SO4 98% vao binh dinh mac. Lam lanh va dinh mtc dén
vach dinh mec.

- Thudc the axit: Pha thudc thu theo ti 16 5,59 Ag,SO4/1kg H,SO.d. Pha
trudc tir 1-2 ngdy dé Ag,SO, tan hoan toan. Thong thuong pha 5,5 g Ag,SO.
trong 543ml H,SO, 4.

- Dung dich chudn: Say kalihydrophtalat ¢ nhiét ¢ 120°C. Hoa tan 850mg
kalihydrophtalat trong binh dinh muc 11 va dinh mic bang nuéc cat dén vach
dinh muc. Dung dich nay tng véi ndng ¢6 COD la 1000 mg/l.

- Phwong phdp xdc dinh: Lay 2,5 ml mau vao 6ng pha mau, thém 1,5ml
dung dich phan ang va 3,5 ml dung dich thubc thir axit. Dem dun trén may pha
mau COD ¢ nhiét 6 150°C trong 2h, lay ra dé ngudi dem do mat d6 quang &
ché do lam viéc 440 budc song 620nm. Chu y khi do can tranh dé dung dich duc
va c6 bot khi bai vi nhitng yéu t6 nay c6 thé 1am sai két qua phan tich.

- Xay dung dwong chuan: Chuan bi mét day dung dich chuan c6 COD nam
trong khoang 50- 1000mg/l. Tién hanh xac dinh COD cua dung dich chuan ciing
tuong ty nhu trén. Po mat d6 quang dé xay dung duong chuan. Két qua cua
phép do dugc trinh bay tai bang sau:

Bdng 2.2. Két qud xay duwng dwong chugn COD

Mau 1 2 3 4 5 6 7
VKHP chudn 0 0.25 0.5 1 1.5 2 2.5
(ml)
VH,0 (ml) 2.5 2.25 2 15 1 0.5 0
Vkacro07/

HgS04/ H2504 15 15 15 15 15 15 15

(ml)
V ag2soas 3.5 3.5 3.5 3.5 3.5 3.5 3.5
H2soa (M)

Vconehuin 0 100 | 200 | 400 | 600 | 800 | 1000
(mg/l)
ABS 0 | 0092 | 0138 | 0.318 | 0.512 | 0.692 | 0.836
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Tu két qua thu duoc, ta dung dugc duong chuan cia COD nhu sau:

0,9

08 v = 0.0009% - 000844
R*=0,997:

0,7

06
0,5 /

0.4

03 / ——COD
0.2 J

0,1
0
-0,1

ABS

CcOD

Hinh 2.2. Biéu do dwong chuin COD
+ Trinh tw tién hanh véi mau thue
Ldy 1,5 ml dung dich K,Cr,0; ( 0.25N)/H,SO+/HgSO, va 3.5ml
AQg,S0,/H,S0O,

Thém 2,5ml mau cho vao binh phan ang COD ( V=7,5ml) rdi day nap that
chat, sau do lac déu

Tién hanh nung mau trén thiét bi reactor (HACH, USD) tai nhiét d6 150°C
trong 2h.

Sau khi nung mau dé nguoi dén nhiét do phong roi dem so mau véi mau
tring qua may do quang véi ché do 1am viéc 440 & bude séng 600nm. Két qua
thu dugc dem xir I s6 liéu theo duong chuan caa COD ta thu duoc két qua COD
ciia mau can phan tich.

2.2.5. Phwong phap pilot

Phuong phap pilot 13 phuwong phép tién hanh xay dung va thir nghiém hé
thdng ap dung thir quy trinh trong mot quy mé nho, trudc khi dua hé théng vao
hoat dong, nham tim ra cac nhuoc diém c6 thé mic phai va tim cach khéc phuc

chung.
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2.3. M6 hinh thi nghi¢m
» Khai quat m6 hinh:

Bé lang ITI

Hinh 2.3.H¢ théng m0 hinh thi nghiém
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-Bé lang I la thung c6 dung tich 20 lit, duoc dit trén cao nhat dé nudc tu
chay vao bé tiép theo. Pudng din nudc sang bé II cao 8cm so véi day, trén
duodng dan c6 van diéu Ivu 1am nhiém vu diéu chinh lugong nudc va kiém soat
thoi gian lang ctia nude thai. Pau dng din nude ra duge lap v6i ong phun co tac
dung dé nudc nho déu khip bé mat 16p dit.

-Bé xtr Iy 1l 1a dng duodng kinh 15cm, dai 120cm, bén trong c6 chia dat
nén. Lop dat day 90cm, phia dudi co ludi gitr dé nang 16p dat. Puong ong dan
nuéc ra khoi éng dit & day dng cach ludi d& dat Scm, trén dng co van diéu luu
dé kiém soat lugng nudc thoat ra khoi dng dat.

-Bé lang I1I c6 dung tich 20 lit, chtra nudc cubi hé thong xir 1y.

-Cac duong ong dan c¢6 © = 14mm.

» Nguyén ly hoat dong ciia mo hinh

-Nudc thai dugce dua vao bé ling I khoang 30 phut dé loai bo cac cin ban,
lo limg, sau d6 theo duong dng ra gian phun tudi déu trén bé mat ong dat. Nudc
thai thAm dan qua 16p dat. Khi nude thai ngdm qua céc 16 rdng cua dét, cac chit
keo, chat ran lo lung s€ b1 gitr lai. Cac chét nay s€ dugc cac vi sinh vat trong
nude thai, trong dat phan huy thanh mun va cac khoang chét...Ngoai ra con c6
thé gitr lai mot ham luong cac chat kim loai nang. Cac mam bénh, Ky sinh tring
bi tiéu diét do ton tai bén ngoai ky chu mét thoi gian dai, canh tranh véi cac vi
sinh vét dat. Sau khi thAm qua 16p dat nudc theo 6ng thoat chay ra bé chira.

-Mb hinh dugc van hanh lién tuc 24h / 24h. Diéu chinh van diéu luu sao

cho sau 24 gio chay 101 nude thai tir bé ling I sang bé 11
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CHUONG III : KET QUA NGHIEN CUU

3.1.Nong dp chit é6 nhiém trong nwéc thai diu vio

Bing 3.1. Nong dé chit 6 nhiém trong nguon nwdéc thii

Chi s6 dau vao
Thoi gian . x T
. Ngay lay mau | COD NH,4 b6 duc | SS
lay mau pH
(mg/l) | (mg/l) | (FAU) | (mg/l)
7h30 19/10/2011 | 455.5 11.3 500 447 6-8
7h30 20/10/2011 |484.9 12.4 529 470 6-8
7h30 21/10/2011 | 475.2 12.5 520 442 6-8
7h30 22/10/2011 |464.5 13.2 570 459 6-8
7h30 23/10/2011 |502.3 11.6 514 445 6-8
QCVN24/2009/BTNMT (B) | 100 10 _ 100 55-9

Pay 1a ngudn thai khong dung cho muc dich cp nudc sinh hoat, nén ta
ding QCVN24/2009/BTNMT (B) dé dung lam méc so sanh dau vao va lam
gidi han chi tiéu dau ra ciia dong nudc thai.

Pé thuan tién cho viéc so sanh két qua vo1 QC24, ta té)ng hop duogc bang
Sau.
Bang 3.2. Bang tong hop dau vao cua cdc chi s6 6 nhiém

STT | Chitiéu Khoang dao dong | QC24 | Pon vi So sanh QC24

1 COD 4555 —502.3 100 mg/| >4.5 -5 lan

2 NH," 11.3-13.2 10 ma/I >1,1- 1,3 lan

3 SS 442— 470 100 mg/I >4.4— 4.71an

4 Do duc 500 - 570 — FAU —

5 pH 6-8 55-9 |- Trong gi61 han
—: Khong xéc dinh.

Tir bang 3.2 nhan thdy nudc thai sinh hoat c6 chi s 6 nhiém vuot tiéu
chuan cho phép. Can phai dugc xtr Iy tot trude khi xa vao moi trudng tiép nhan.
3.2. Nong dp chit é nhiém sau khi xir Iy theo thoi gian

Sau khi chay mo hinh trong 7 ngay ta dirng hoat dong mo hinh trong 5 ngay
roi lai tiép tuc cho mo hinh hoat dong trong 7 ngdy. Nudc thai sau khi ldy vé
phong thi nghiém cho vao bé lang I lang, ling 30 phit dé giam cat, SS. Sau d6
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dem di phan tich dé duoc cac thong s6 dau vao. Nudc thai tiép tuc cho chay qua

bé xur 1y II dé xtr 1y va lay nude dau ra tai bé lang 111 dem di phan tich dé duoc

két qua cac thong s6 dau ra. Cac thong sd phan tich 1a COD, NH,", SS, do duc.
3.2.1. Hiéu qua xw ly COD.
Bing 3.3. Két qud xir Iy COD

Ngay COD
Vao Ra H

(ma/l) (ma/l) (%)
19-10 452.3 99.506 78
20-10 481.7 86.706 82
21-10 470.9 89.471 81
22-10 459.1 78.047 83
23-10 497.2 74.58 85
24-10 465.9 149.09 68
25-10 484.6 169.61 65
31-10 468.7 93.74 80
1-11 475.5 99.855 79
2-11 484.2 77.472 84
3-11 479.4 86.292 82
4-11 482.3 72.345 85
5-11 465.5 144.31 69
6-11 486.8 180.12 63
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T bang s6 liéu thu duoc ta co cac dd thi sau
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Hinh 3.1. Su bién doi COD dau ra theo thoi gian
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Hinh 3.2. Hiéu suat xir ly COD theo thoigian
Nhan xét:

Tir bang s6 liéu ndng d6 dau vao, dau ra va do thi hiéu suat xir Iy COD ta

nhan thiy: Nong d6 COD dau vao dao dong tir 452.3 — 497.2 mg/l vuot QC24 tir
4.5-4.9 lan. Nong d6 COD dau ra dao dong tir 72.345 — 180.12mg/1. Hiéu suat
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xtr 1y dat tir 63% - 85% . Trong 5 ngay dau ham lugng COD giam manh, nong
d6 COD duéi tiéu chudn cho phép, hiéu suit xir Iy ctia mé hinh cao (78-85%).
Ngay tht 6, 7 ham lwong COD tuy van giam nhung muc d6 giam thap, nong do
COD dau ra da vuot tiéu chuan cho phép, hiéu suat xir 1y giam manh chi con
65% - 68%, viéc xtr ly khong dat hi€éu qua . Sau khi nging hoat dong mo hinh
trong 5 ngdy va lai hoat dong tiép 7 ngay ta nhan thiy 5 ngay dau néng do COD
dau ra dat tiéu chuan cho phép, hiéu suat xtr 1y dat tir 79% - 85%. Ngay thu 6,7
ndéng d6 COD dau ra lai cao hon tiéu chun cho phép, hiéu suit xtr Iy giam con
63% - 69%.

Nhu vay ta thdy rang thoi gian lam viéc t6i vu cua hé théng dé xtr Iy COD
1a 5 ngdy . Sau d6 ta cho dat nghi khoang 5 ngay dé dat hoi phuc kha nang xu ly
roi tiép tuc hoat dong . Ly do dua ra 1a do céc 18 rdng cua dat bi bit kin, kha
nang hap phu ciia dat giam va VSV gia, té bao VSV tu phan huy lam giam hiéu

qua xur 1y.
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3.2.2. Hiéu qud xir Iy NH,"

Bing 3.4. Két qua xir Iy NH,*

NH,"

Ngay Vao Ra H
(mg/l) (mg/l) (%)

19-10 11.2 2.912 74
20-10 11.8 2.832 76
21-10 12.3 2.706 78
22-10 13.1 2.751 79
23-10 11.53 2.8825 75
24-10 12.6 4.032 68
25-10 12.84 4.494 65
31-10 11.3 2.825 75
1-11 12.1 2.662 78
2-11 11.7 2.808 76
3-11 12.5 3.25 74
4-11 12.8 3.2 75
5-11 11.9 3.927 67
6-11 12.65 4.4275 65

Tu bang s0 liéu thu duoc ta co céac dd thi sau:

12

10 A

8

Nong doé (mgll)
()]

1 2 345 6 7 8 9101112 1314 151617 18 19
Ngay

Hinh 3.3. Sw bién d6i NH," theo thoi gian
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Hinh 3.4. Hiéu suit xir Iy NH," theo thoi gian

Nhan xét:

Ttr bang s6 liéu néng d6 dau vao, dau ra va do thi hiéu suat xt Iy NH," ta
nhan thay: Nong do NH," dau vao dao dong tir 11.2 — 13.1 mg/l vuot QC24 tir
1.1 - 1.3 lan. Nong d6 NH," dau ra dao dong tir 2.662 — 4.494 mg/l déu nam
trong tiéu chuan cho phép. Hiéu suét xir 1y dat tir 65% - 79% . Trong 5 ngay dau
hiéu suat xtr Iy NH," cao (74%-79%). Ngay thtt 6, 7 hiéu suat xir Iy giam do kha
ning trao ddi cation cua dat giam va do cac VSV gia, tu phan hiy .Do vay can
cho dat nghi ngoi. Sau khi cho dat nghi 5 ngay tiép tuc 1am thi nghiém ta thiy
hiéu suat xur 1y cao trong 5 ngdy va lai giam vao ngay 6, 7.

Nhu vay ta thdy rang thoi gian lam viéc t6i uvu cua hé thong dé xu Iy NH,"

la 5 ngay, sau dé ta cho dat nghi khoang 5 ngay dé dat hoi phuc kha nang xur 1y.
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3.2.3. Hiéu qud xii ly SS

Bing 3.5. Két qud xiv Iy SS

60

Ngay SS
Vao Ra H
(mg/l) (mg/l) (%)
19-10 443 79.74 82
20-10 467 74.72 84
21-10 437 74.29 83
22-10 453 67.95 85
23-10 438 74.46 83
24-10 459 100.98 78
25-10 458 114.5 75
31-10 445 84.55 81
1-11 455 77.35 83
2-11 463 69.45 85
3-11 454 81.72 82
4-11 460 73.6 84
5-11 468 112.32 76
6-11 456 123.12 73
Tu bang s6 liéu thu duoc ta co cac dd thi sau:
140
120
100 -
£ o =7 \‘\/’\J —+—SS (mg)
"c:,, —=—SS TCUN
S
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Hinh 3.5. Su bién ddi SS theo thoi gian
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Hinh 3.6. Hiéu suit xir Iy SS theo thoigian
Nhan xét:

Tt bang s6 liéu néng d6 dau vao, dau ra va do thi hiéu suét xir 1y SS ta
nhan thy: Nong d6 SS dau vao dao dong tir 437— 468 mg/l vugt QC24 tir 4.3 -
4.6 1an. Nong do SS dau ra dao dong tir 67.95 — 123.12mg/1. Hiéu suat xtr Iy dat
tir 73% - 85% . Trong 5 ngay dau ham luong SS giam manh, nong d6 SS dudi
tiéu chuan cho phép, hiéu suit xir Iy ciia mo hinh cao (82-85%). Ngay thir 6, 7
ham lugng SS tuy van giam nhung mic d6 giam thap, nong d6 SS dau ra da
vuot tiéu chuan cho phép, hiéu suit xtr Iy giam manh chi con 75% - 78%, viéc
Xt Iy khong dat hiéu qua . Sau khi ngiing hoat dong m6 hinh trong 5 ngay va lai
hoat dong tiép 7 ngay ta nhan thdy 5 ngay dau nong do SS dau ra dat tiéu chuan
cho phép, hiéu suit xtr Iy dat tir 81% - 85%. Ngay thr 6,7 ndng d6 SS dau ra lai
cao hon tiéu chuin cho phép, hiéu suat xu 1y giam con 73% - 76%.

Nhu vay ta thay rang thoi gian 1am viéc t6i wu ctia hé thong dé xur 1y SS 1a
5 ngdy . Sau d6 ta cho dat nghi khoang 5 ngay dé dat hdi phuc kha nang xur Iy
r0i tiép tuc hoat dong . Nguyén nhan 1a do céc 16 rong cia dat bi bit kin, kha
nang hip phu cta dat giam va VSV gia, té bao VSV tu phan hay 1am giam hiéu

qua xu ly.
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3.2.4. Hi¢u qud xw ly do duc

Bing 3.6. Két qua xiv ly dp duc

bo duc

Ngay Vao Ra H
(NTU) (NTU) (%)

19-10 496 119.04 76
20-10 523 130.75 75
21-10 514 113.08 78
22-10 566 118.86 79
23-10 508 121.92 76
24-10 542 178.86 67
25-10 559 195.65 65
31-10 532 133 75
1-11 541 124.43 77
2-11 527 126.48 76
3-11 556 122.32 78
4-11 545 114.45 79
5-11 547 169.57 69
6-11 558 189.72 66

Tu bang s6 liéu thu duoc ta co cac dd thi sau:
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Hinh 3.7. Su bién d6i @6 duc theo thoi gian
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Hinh 3.8. Hiéu suat xir ly do duc theo thoigian
Nhan xét:

Tu bang s6 lieu néng do dau vao, dau ra va dd thi hiéu suét xur 1y d6 duc ta
nhan théy: Po duc dau vao dao dong tor 508 — 566 NTU, do duc dau ra dao
dong tir 113.08— 195.65 NTU. Hiéu suat xir 1y dat tir 65% - 79% . Trong 5 ngay
dau hiéu suat xir Iy d6 duc cao (75%-79%). Ngay tha 6, 7 hiéu suat xu 1y giam
do cac 15 rdng cua dat bi bit kin, kha nang hap phu cua dit giam va do cac VSV
gia, tu phan hay .Do vay can cho dat nghi ngoi. Sau khi cho dat nghi 5 ngay tiép
tuc 1am thi nghiém ta thiy hiéu suat xir 1y cao trong 5 ngay va lai giam vao ngay
6, 7.

Nhu vay ta thay rang thoi gian 1am viéc toi uu cia hé théng dé xur ly do
duc 13 5 ngay, sau d6 ta cho dat nghi khoang 5 ngay dé dat hdi phuc kha ning

xu ly.
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CHUONG IV. KET LUAN VA KIEN NGHI
4.1. Két luan

Qua qua trinh hoc tap va nghién ctru, khoa luan nay da gidi thiéu vé céac
van dé chung cua nudc thdi tor khai niém, mot s6 chi tiéu danh gia chét luong
nuéc thai, quy trinh xir Iy nudc thai néi chung, cac phuong phap xu 1y, tiéu biéu
l1a phuong phap sinh hoc...Trong d6, chuong 2, 3 da di sdu vao nghién ctru xur 1y
nuée thai ham luong hitu co trung binh bang canh dong loc ca vé phan 1y thuyét
cling nhu phﬁn thuc nghi€ém thi nghiém:

Tién hanh nghién ctru xtr Iy nude thai trén mo hinh thi nghiém vai phan xur
Iy chinh 13 loc qua mé hinh canh ddng loc véi 16p dat sét pha cat day,nén twong
tw nhu trén thue té.
Qua nghién ctu thu duoc két qua sau:
- Mtic 6 6 nhiém cua nudc thai dau vao & mirc trung binh véi gia tri cua cac
thong s6 nhu sau: COD tir 455.5 - 502.3 mg/l vuot QCVN24 tir 4.5-5 lan. NH,"

tir 11.3 - 13.2 mg/l, vuot QCVN24 tir 1.1 - 1.3 1an. SS tir 442 — 470 mg/l, vuot
QCVN24 tir 4.4 — 4.7 1an. pH tir 6 — 8, trong gidi han cho phép ciia QCVN24.

-Thoi gian 1am viéc t6i wu cia md hinh canh dong loc 1a 5 ngdy. Sau do6
phai cho dat nghi véi thoi gian nghi hop 1y 13 5 ngay. Cac thong sé COD, NH,"
SS, do duc thu dugc trong 5 ngay xu ly la:

+ Nong do COD dau vao dao dong tir 452.3 — 497.2 mg/l vugt QC24 tir 4.5-
4.9 1an. Nong do COD dau ra dao dong tir 72.345 — 99.855mg/1. Hiéu suat xur 1y
dat tir 78% - 85%

+ Nong d6 NH," dau vao dao dong tir 11.2 — 13.1 mg/l vuot QC24 tir 1.1-
1.3 1an. Nong do NH," dau ra dao dong tir 2.662 — 3.25 mg/l. Hiéu suat xir Iy
dat tir 74% - 79%

+ Nong d6 SS dau vao dao dong tir 437 — 467 mg/l vuot QC24 tir 4.3-4.6
lan. Nong d6 SS dau ra dao dong tir 67.95 — 84.55mg/l. Hiéu suat xir Iy dat tir
81% - 85%
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+ Do duc dau vao dao dong tir 508 — 566 NTU. Bg duc dau ra dao dong tu
113.08 — 133 NTU. Hiéu suat xu ly dat tir 75% - 79%

4.2. Kién nghi

Két qua nghién ciru cho thdy nudc thai sinh hoat kénh nudc thai khu vuc
Quan Nam- Hai Phong bi 6 nhiém ham lugng hitu trung binh . Néu x4 tryc tiép
ra ngoai moi trudng tiép nhan s& gy 6 nhiém mai trudng. Vi vay dé dam bao
chat lugng nudc trude khi thai ra moi trudng can phai c¢6 bién phap xt 1y hiéu
qua va thich hop.

Viéc xtr Iy nude thai sinh hoat bang canh dong loc cho hiéu qua xtr 1y kha
t6t. Uu diém cua phuong phap 1a viéc xay dung dé dang, it ton kém vé thiét bi,
nang luong , ngudi van hanh dong thoi c¢6 thé tin dung ngudn nudc sau khi xir
Iy cho ndng nghiép c6 hiéu qua tbt vai cay trong.

Pay 1a phuong phap méi nhung dem lai hiéu qua cao vé hiéu suét xu 1y,
kinh té...thich hop 4p dung & mot nude dang phat trién c6 dién tich dat con thira
16n, yéu vé k¥ thuat , dién tich san xuit nong nghiép 16n nhu Viét Nam. Vi vay
dé ap dung dugc phuong phap canh dong loc vao thyuc té can khao sat chuyén
sau hon nhu anh hudng cua thoi tiét, nhiét do, cac chung vi sinh vat trong dat. ..

té1 hiéu qua xu 1y cua phuong phap.
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PHU LUC
QCVN 24 :2009 BTNMT.
] Gia tri C

STT Thong so Pon vi A 5
1 Nhiét do °C 40 40
2 pH - 6-9 55-9
3 MU ) Khéng khé Khéng khé

chiu chiu
A Po mau (Co-Pt ¢ ] 20 20
pH=7)

5 BODs (20°C) mg/| 30 50
6 COD mg/I 50 100
7 Chat ran lo ling mg/| 50 100
8 Asen mg/I 0.05 0.1
9 Thuy ngéan mg/I 0.005 0.01
10 Chi mg/I 0.1 0.5
11 Cadimi mg/I 0.005 0.01
12 Crom (VI) mg/I 0.05 0.1
13 Crom (111) mg/I 0.2 1
14 Pong mg/I 2 2
15 Kém mg/I 3 3
16 Niken mg/I 0.2 0.5
17 Mangan mg/I 0.5 1
18 Sat mg/| 1 5
19 Thiéc mg/| 0.2 1
20 Xianua mg/I 0.07 0.1
21 Phenol mg/I 0.1 0.5
22 Dau m& khoang mg/I 5 5
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23 | Dau dong thuc vat mg/| 10 20
24 Clo du mg/I 1 2
25 PCB mg/I 0.003 0.01
Hoba chit bao vé
26 mg/I 0.3 1
thuc vat lan hitu co
Hoa chat bai vé
27 mg/I 0.1 0.1
thuc vat clo hiru co
28 Sunfua mg/I 0.2 0.5
29 Florua mg/I 5 10
30 Clorua mg/I 500 600
Amoni( tinh theo
31 mg/I 5 10
Nito)
32 Tong nito mg/| 15 30
33 Téng phospho mg/| 4 6
34 Coliform MPN/100ml 3000 5000
Tong hoat do
35 Ba/l 0.1 0.1
phong xa a
Téng hoat do
36 Ba/l 1.0 1.0
phong xa f3
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LOI CAM ON

Vi 1ong biét on sdu sac em xin chan thianh cam on ¢6 gido: Thac si Hoang
Thi Thiy — B6 mon k¥ thuat moi truong Pai hoe Dan Lap Hai Phong, nguoi da
giao dé tai, tan tinh huéng dan va tao diéu kién giup d& em trong sudt qua trinh
thue hién va hoan thanh dé tai nay.

Qua day em xin gt 10i cam on dén tat ca cc thdy co trong nganh K thuat
moi trudng va toan thé cac thdy c6 di day em trong subt khoa hoc tai truong
DHDL Hai Phong.

Em ciing xin giri 10i cam on dén gia dinh, ban bé va ngudi than da dong
vién va tao diéu kién giup d& em trong sudt qua trinh hoc va lam khoa luan.

Viéc thuc hién khoa luan 1a budc dau lam quen v&i nghién ctru khoa hoc,
do thoi gian c6 han nén bai khéa luan ctia em khong tranh khoi nhitng thiéu sét,
rat mong dugc thiy cod gido va cac ban gop y dé khoa luan cua em dugc hoan
thién hon

Em xin chan thanh cam on
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) MUC LUC
LOTLMO DAU ...ttt et nnee e 1
CHUONG I: TONG QUAN ........ccoooovviimriinneiinsssisnssssssssssss s 2
1.1. Khai niém, phan loai, thanh phan cta nudc thai sinh hoat ..................o........ 2
1.1.1. Khai ni€m nuGC thAL .......c.ooiieieeeeee et eea e 2
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1.1.3.1. ThANh PRAN VO CO. ..o eee e eee e e 3
1.1.3.2. Thanh PhAn N CO..o..ovoeeeeeeeeeeeeeeeee oo 4
1.1.3.3. Vi sinh vat trong nudc thai sinh hoat. .............ccooovoiiiieie e 4
1.2. Mot s6 thong sb diac trung danh gia chat luong nudc thai. ..........cooovevee... 5
1.2.1. Chi tIEU CAM QUAN.........eiiieieee et eeeee et e et e e et e e e e e e et e e e eeeeseeeeeas 6
L2011 MAU SEC .ovvoovvvvesioscsio s 6
L2 1.2.D0 QUC .o, 6
L2103 MUIT ot 6
1.2.2. Chi i€ hOA LY ..o, 7
1.2.2.1. ChE SO PH oot e st en s er s e ee s eenes 7
1222 NRICE A0 ....ciiiiiicicceeec e 7
1.2.2.3. Ham lugng oxy hoa tan DO ( Dissolved OXygen )..........ccccocvvvvvveeveinenn. 8
1.2.2.4. HAM [UQNE CAC ChAL TAN..........oo.oveeveeeeeeeeeeeee e eseseeeseeee s s eneeenes 8
1.2.3. Chi ti€u hda sinh............ccciiiiiiiiicicc e 9
1.2.3.1. Nhu cau oxy sinh héa BOD (Biochemical Oxygen Demand). ............... 9
1.2.3.2. Nhu cau oxy héa hoc COD (Chemical Oxygen Demand..................... 10
1.2.3.3. Tong ham IWong DO .........oooovvvveriseseseesss s 10
1.2.3.4.T6ng ham [wgng PhoSPRO ...........o.vveeeeeeeeeeeee e eeeeeeeee e e 11
1.2.3.5. Cac chi ti€u VI SINh ... 12
1.3. XU 1y NUOC thal.......ciiiiiice e 12
1.3.1. Quy trinh X Iy NUGC thal..........coceieiiiici e 12
1.3.2. Cac phuong phap co ban xur Iy nudce thai sinh hoat................cccooevvennn. 13
1.3.2.1. Phuong phap CO hOC.......c.cociiciicii e 13
1.3.2.2. Phuong phap sSInh hoC ........ccccooiiiiiiici e 15
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1.4. Xt Iy nudc thai sinh hoat béng cach déng LOC s 21
1.4.1. Khéi niém va diu Kién 4p dung............ccocovervvvrerereeenesseseeesenesesenssen, 21
1.4.2. PhAN 10@1.......cciiiiiiicccce e 22
1.4.3. Cac co ché xir Iy nude thai trong canh dOng 10C........ovovevveveeeeeeeeeeee, 24
144, UuvAIEGC QoM oo 26
A4 U GICM..oooooovvooicioiseissess s 26
1442 NRUQC GHOM ... 27
CHUONG II: POI TUQNG , PHUONG PHAP NGHIEN CUU VA MO

HINH THI NGHIEM...........oooooimiiiiiiieinressesesesessesssssessss s 28
2.1. D61 tWONE NZNIEN CUUL.......oeoeeeeeeee e ee e e 28
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2.2.2. Phuong phap phan loai, hé thong hoa 1y thuyét.............o.cocovevvevereiean, 28
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3.2. Nong d6 chat 6 nhiém sau khi xtr 1 theo thoi gian ...........o.co.ovvveveveevevenn., 37
3.2.1. Hi€u qQUA XTI LY COD.....coiiiee ettt se e 38
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DANH MUC CAC CHU VIET TAT

STT | Ky hiéu Y nghia
1 BOD Nhu cau oxy sinh hoa
2 |COD Nhu cau oxy hoa hoc
3 |TN Téng ham luong nito
4 TP Téng ham luong phosphor
5 TSS Ham luong chat ran lo limg
6 SS Céc chat ran lo ling
7 DO Oxy hoa tan
8 QCVN24:2009 | Quy chuan Viét Nam 24:2009 Bo Tai Nguyén Moi
BTNMT (B) | Truong, loai B
9 QC24 QCVN24:2009 BTNMT (B)
10 | VSV Vi sinh vat
11 KNL Kim loai ndng
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