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LOI CAM ON

V6i long biét on sau sac, em xin chan thanh cam on cd gido: Thac Si
Nguyén Mai Linh, gidng vién bd mon Mai truong — Truong Pai hoc Dan lap
Hai Phong d3 dinh huéng va giup d& em tan tinh trong subt qua trinh lam khoa
luan.

Em xin chan thanh cam on cac thiy ¢6 gido bd moén Méi truong ciing
nhu céc thiy c6 gido khac cta trudng Pai hoc Dan Lap Hai Phong di truyén day
nhing kién thirc thiét thuc cho em trong sudt qua trinh hoc, dong thoi em xin
cam on nha truong da tao diéu kién tot nhat cho em hoan thanh khoa luan nay.

Trong pham vi han ché cia mot khoa luan t6t nghiép, nhimg két qua
thu duoc con 1 rat it va qua trinh lam viéc khé tranh khoi nhiing thiéu sét , em
rat mong duogc su gop ¥ clia cac thdy cd gido va cac ban.

Em xin chan thanh cam on!

Hai Phong, ngay 10 thang 12 nam 2012

Sinh vién

Pham Thi Minh Thu
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MO DAU

Ngay nay, van dé 6 nhim méi truong nude di va dang ngay cang tro
nén nghiém trong hon & Viét Nam. Hang ngay,trén cac phuong tién thong tin dai
chung, ta c6 thé d& dang bét gip nhitng hinh anh, théng tin vé viéc ngudn nudc
bi 6 nhiém. Bat chip nhimng 16i kéu goi bao vé méi trudng, tinh trang 6 nhiém
van cang luc cang trd nén tram trong. Piéu nay khién moi nguoi ai ciing phai
suy nght...

O nhiém mdi trudng nudc 1a mot trong nhitng nguyén nhan giy anh
hudéng dén strc khoé con nguoi, dong vat nudi, thuc vat va cac sinh vat khac dac
biét 1a thuy sinh vat. N6 con gdy anh hudng rat 16n dén dén hoat dong san xuat
va phat trién ciia x4 hoi. Vi sy phat trién ciia cac nganh cong nhiép va su gia
tang nhu cau sinh hoat ctia con nguoi, lwong nudc thai ra cac kénh rach, song
ngoi, ao hd....ngdy cang nhiéu lam ngudn nudc tai nhimg noi nay bi 6 nhidm.
Pong thoi, cac doc chat c6 trong nudce thai di vao nude ngdm va nudc mit ma
con ngudi sit dung cho nhu cau sinh hoat hang ngay.

Trén thuc té, qua trinh lam sach ty nhién van dién ra trong cac moi
truong nude 6 nhiém, nhung qua trinh nay khong thé nao dap tng nhu cau ngay
cang cao vé nudc sach cua ngudi dan. Vi thé, hién nay cong nghé xur 1y nudc
thai dang duoc chd trong va phat trién. Cac qua trinh xt Iy nude thai sit dung vi
sinh vat va thyc vat thuy sinh tir 1du da dugc ghi nhan 1a nhiing bién phap sinh
hoc ¢6 hiéu qua. Gan day, da c6 nhitng nghién ctiru xir Iy nude thai bang viée sir
dung thyc vat thuy sinh tai mot s6 nude Dong A. Tuy nhién moi vung cO mot
diéu kién tu nhién khac nhau va Viét Nam 1a noi c6 dicu kién khi hau kha dic
bi¢t cho viéc phat trién cac khu xtr 1y sinh hoc img dung thyc vat bac cao.

Tt nhitng co sé trén, em da lya chon va thuc hi¢n dé tai “Nghién cuu
xi Iy nwéc thdi sinh hoat bang cdy rau ngé dai” véi mong mudn gop mot phan
nho vao viéc giai quyét van dé nude thai sinh hoat noi riéng va cong tac bao vé

moi truong nodi chung.
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CHUONG 1. TONG QUAN

1.1. NUOC THAI
1.1.1. Khai niém chung [2]

Nudc thai 1a chét long duoc sinh ra trong qua trinh con ngudi st dung

nudc vao moi hoat dong song ctia minh nhu sinh hoat, san xuat cong nghiép,

san xuat nong nghiép. .. va da thay doi tinh chat ban dau.
1.1.2. Phan loai nwérc thai [2]

Nguoi ta phan ra thanh 5 loai nudc thai

Nudc thai sinh hoat: Phat sinh tur cac khu dan cu, khu vuc hoat dong
thuong mai, cong sé, truong hoc va cac co sé twong tu khac

Nudc thai bénh vién: Sinh ra tir hoat dong cia cac bénh vién, trung
tam kham chitra bénh, cac tram xa.

Nudc thai nong nghiép: Sinh ra tir cic hoat dong san xudt nong
nghiép nhu nude thai chan nudi, trong trot.

Nudc thai cong nghiép thuc pham: Phat sinh tir cac co s, xi nghiép
san xudt cdc mat hang thyc pham vai nhitng dic thu riéng.

Nudc thai cac nganh cong nghi¢p khac: Sinh ra tir hoat dong cia cac
nha may bao gém nudc thai tir cac cong doan san xuit va nudc thai

sinh hoat ctia cong nhan.

Ngoai ra con xét dén nudc chay tran (nudc mua): Vé co ban 1a sach nhung

khi roi xudng dat mat dat nudc mua chay tran trén bé mit va tham vao cac hé

thong cong dan nudce thai chung qua cac khép nodi, cac vét nit vo hodc thanh cac

ho ga va bi nhiém ban. Mit khac & cic khu cong nghiép nuéc mua bi 6 nhiém

bai cac khi thai doc hai va khi roi xudng gy 6 nhiém ngudn nudc.....
1.1.3. Thanh phan nwée thai [2]
1.1.3.1. Thanh phéin hod hoc

a. Cac chat vo co
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Trong nudc thai thanh phan cac chit vo co hoa tan ludn cao nhu NH*,
NOs, PO,*, CI', SO/7,...

» Amoniac: Trong nudc, amoni tdn tai & dang NH; va NH," tuy thudc vao
pH caa nudc, vi nd 1a mot Bazo yéu, nd cung voi phétphat thic ddy qua trinh
phl dudng cua nudc. Cac mudi amon d& bi oxy hoa béi cac vi sinh vat thanh
nitrit sau do thanh nitrat.

> Nitrat (NO3): Nitrat 1a san pham cudi cung cua qua trinh phan huy cac
hop chit hiru co c6 chia nito co trong nuodc thai cia ngudi va dong vat, thuc vat.
Ving bi 6 nhiém do chét thai hodc phan bon thudng c6 ham lugng nitrat cao s&
1am tao phat trién manh, anh hudng 16n dén chét luong nudc.

> Phosphat (PO,>): Pay 1a ngudn dinh dudng cho thyuc vat, rong tdo va vi
sinh vat hoat dong. Nudc thai sinh hoat va y té ¢6 ham lugng phosphat cao. Ban
than phosphate khong phai 1a chat doc nhung néng do quéa cao trong nudc sé
lam cho nudc bi “phu dudng”. Nong d6 phosphat & nuéc khong bi 6 nhiém
thuong nhé hon 0,01mg/l, nhung & nudc bi 6 nhiém ning co thé 1én trén
0,5mg/l.

» Sunphat (SO4%): C6 nhiéu trong nudc bién, nudc phén, nude & cac ving
mo thach cao... Khi ndng do cao giy gi duong dng, dn mon cac cong trinh bé
tong va gay hai dén cay trong, o diéu kién yém khi s& hinh thanh H,S trong nudc
gay mui hoi théi kho chiu, gay doc cho ca. ..

> Céac kim loai nang: Hau hét cac kim loai ning déu c6 doc tinh cao d6i voi
nguoi va dong vat. Trong nude thai cong nghiép thuong co chira nhiéu kim loai
nang nhu chi (pb), thuy ngan (Hg), crom (Cr), asen (As), Cadimi (Cd).

b. Cac chat hitu co

% Céc chat hiru co d& phan hay sinh hoc:

Bao gdm céac hop chat hytrat cacbon, protein, chat béo, lignin, pectin...co
tir t& bao va céc t6 chirc dong thuc vat. Chiing lam suy giam lugng oxy hoa tan
trong nude, anh huong xau dén cac hé sinh thai va chat luong nude.

% Céc chat hitu co kho phan hay sinh hoc:
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Bao gdm cac hop chat co vong thom, cic chat da vong ngung tu, cac hop
chat clo hiru co, phosphor hitu co... Hau hét ching 1a cac chat c6 doc tinh dbi
v6i sinh vat va con ngudi. Chung ton luu 1au dai trong mdi truong va co thé sinh
vat gdy doc tich liy, anh huéng nguy hai dén cudc sbng.

1.1.3.2. Thanh phén sinh hoc [2]

Bao gé)m cac vi sinh vat trong nudc thai nhu vi khuan, vi rat, nAm mdc,
nam men. Trong nudc thai vi sinh vat chiém da s6 vé loai va s6 cé thé trong loai.
Chung ¢6 vai trd quan trong trong qué trinh phan huy cac chat hitu co co trong
nudc thai.

% Vi khudn: Gém 2 loai 1a vi khuan tu dudng va vi khuan di dudng (Dua
vao céach thirc trao d6i chat).

+ Vi khan tir dudng: C6 kha ning oxy hoa cac chat vo co dé thu niang luong
va sir dung CO, tu do lam ngudn cacbon cho qua trinh sinh tong hop.

Phuong trinh : —

2NH," + 0, — 2NO, + 4H" + 2H,0 + ning lugng (Nitrosomonas)
2NO, + 0O, 2NOj3" + nang luong (Nitrobacterium)
+ Vi khuan di dudng: St dung cic chat hiru co 1am ngudn co chat cacbon
va nang luong trong cic qua trinh sinh tong hop.
e Vi khuan hiéu khi: Can oxy trong qua trinh phan hay cac chét hitu co.
Phuong trinh:
Chét hitu co + O, CO, +H,0 + ning lugng
) — \ ” )
e Vi khuan ky khi: Khong can oxy tu do dé phat trién ma sir dung oxy
nguyén tir trong cac goc Nitrat, Sunfat.
Phuong trinh:
, —
Chat hitu co + NO3 CO, + N, + Nang lugng
Chat hiru co + SO,” —> CO, + H,S + Ning luong
Chét hitu co . Axit httu co + SO, + CH4¢ + COzf + Nang luong
Nang luong gidi phong ra dugc sir dung vao tong hop t€ bao mdi, phat

trién ting sinh khdi va mot phan thoat ra & dang nhiét.
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+* Virus: La loai vi sinh vt siéu nho séng ky sinh & té bao vat cha, nho su
trao doi chat cua vat chu ma x4y dung cac ngudn séng cho co thé. Pay 1a tac
nhan gay cac bénh cho nguoi va gia suc.

% NAm, ndm moc, nAm men: Phat trién manh trong cac vung nudc tu, co
kha ning phan hiy chat hiru co, nhiéu loai c6 kha ning phan hiy xenluloza,
hemixenluloza, lignin.

1.1.4. Céc thong s6 danh gia chat lwong nudéc [3,4]
1.1.4.1. Cdc théng sé vit ly

a. Ham lwong cdc chit rin

Cac chit v6 co 1a dang cac mudi hoa tan hoic khong tan nhu dat da ¢ dang
huyén phu lo limg.

- Chét ran lo ltng ¢ dang huyén phu (SS, mg/l): La trong luong kho cua
chét rin con lai trén giéy loc soi thuy tinh, khi loc mdt lit nude qua phéu loc roi
sdy kho ¢ 103 — 105°C t6i khi khdi luong khong dbi.

- Chét ran hoa tan (DS, mg/l): La hiéu chét ran v6i huyén phu.

- Chét ran bay hoi (VS, mg/1): La trong luong mat di khi nung luong chat
ran huyén phu SS & 550°C trong khoang thoi gian xéac dinh.

- Chét ran c6 thé lang: La s6 ml phan chat ran cua 1 lit miu nudc da lang
xudng ddy phéu sau mot khoang thoi gian (thuong 1a 1 gio).

A

b. Bj pH
Chi s6 nay cho biét can thiét phai trung hoa hay khong va tinh lugng hoa
chat can thiét cho qua trinh xir Iy dong keo tu, khir khuan. .. su thay d6i tri s6 pH
lam thay d6i cac qua trinh hoa tan hoic keo tu, 1am ting, hodc giam vén toc cac
phan tng hoa sinh xay ra trong nudc.
C. Do mau
Nudc sach khong c6 mau. Mau cua nude 13 do cac vat thé ngoai lai bi
nhiém vao. Mau thyc ctia nuée 1a mau do céc chét hoa tan hodc & dang keo. Sau

khi da loc bé nhiing chat khong tan 1an vao trong nudc thu dugce dich loc dem so
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mau véi cac dung dich chuan Coban Cloplatinat. Nugc thai thudng c6 mau nau
den hoac doé nau.
d. Do duc
Trong nuéc do duc do cac chit lo limg gy ra, chung co6 kich thudc khéc
nhau & dang keo hodc phan tan thd. Do duc lam giam kha ning truyén quang
trong nuée, anh hudng dén kha ning quang hop cua céc sinh vat tu dudng trong
nudc, gdy mat my quan, va lam giam chat luong nudc khi st dung. Pon vi
chuan cua do duc 13 su can quang do 1 mg SiO, hoa tan trong 1 it nudc cat gy
ra (1mg SiO,/lit nuéc, FTU, NTU).
1.1.4.2. Cdc théng sé héa hoc
a. Ham luwong oxy hoa tan, DO (mg/l)

Pay 1a mot chi tiéu quan trong nht ctia nudc vi oxy khong thé thiéu d6i voi

tat ca cac sinh vat song trén can ciing nhu dudi nude, né duy tri qua trinh trao
ddi chat, nang luong cho su sinh trudng, sinh san va tai san XUAL.

Binh thuong muc oxy hoa tan trong nudc thuong khoang 8-10 mg/l, chiém
70-80% oxy bao hoa. Muc oxy hoa tan trong nudc tu nhién phu thudc vao muc
d6 6 nhiém chat hiru co, vao hoat dong cua gidi thily sinh, cac hoat dong hoa
sinh, hda hoc va vat Iy cuia nudc.

b. Nhu ciu oxy héa hoc, COD (mg/l)

La lugng oxy can thiét cho qua trinh oxy hoa toan bd cac chat hitu co ¢6
trong mau nuéc thanh CO, va H,0.
C. Nhu cau oxy sinh héa, BOD (mg/l)

La luong oxy can thiét dé oxy hoa cac chit hiru co bang con dudng sinh
hoc dudi tac dung ciia cac vi sinh vat. BOD biéu thi bang s6 gam hay miligam
O, do vi sinh vt tiéu thu dé oxy hoa chét hitu co trong bong tdi ¢ diéu kién
chuén vé nhiét d6 va thoi gian.

Phuong trinh tong quat:

, Vi khuan , 7 ,
Chat htru co + ’02 — CO, + H,0 + T¢€ bao mdi + San pham c6 dinh
d. Chi so Nito (N), phosphor (P)
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Pay 1a cac nguyén to cha yéu can thiét cho cac sinh vat nguyén sinh va
thuc vat phét trién, 1a nhimg chat dinh dudng hodc kich thich sinh hoc va ciing 1a
tac nhan gay phu dudng ngudn nudec.

Nito 1a chi sb can thiét dé xac dinh kha ning c6 thé xur 1y nude thai bang
qua trinh sinh hoc va dugc xac dinh bang phuong phap so mau.

Phospho 1a chi tiéu dung dé kiém soat su hinh thanh cin ri, in mon, va xu
Iy bang phuong phép sinh hoc.

1.1.4.3. Cdc théng sé sinh hoc

Trong nudc thai dac bi¢t 1a nudc thai sinh hoat, bénh vién, dich vu, chan
nudi... nhiém nhiéu vi sinh vat c6 sin ¢ trong phan ngudi va gia stc. Trong d6
c¢6 nhiéu loai vi khuan gay bénh, dac biét l1a cac vi khuan vé duong ti€u hoéa nhu
ta, ly, thuong han, cac vi khuan giy ngd doc thuc pham.

Trong rudt ngudi, dong vat co via khac khong ké Itra tudi o nhimg nhom vi
sinh vat cu tra, chu yéu 1a vi khuan. Céc vi khuan nay thudng c6 trong phén rac.

Vi khuan duong rudt gdbm 3 nhom:

- Nhom Coliform dac trung la Escherichia coli (E.coli)

- Nhom Streptococcus dac trung 1a Streptococcus faecalis

- Nhom Clostridium déc trung la Clostridium perfringens

Trong cdc nhoém vi sinh vat ¢ trong phan nguoi ta thuong chon E.coli lam
vi sinh vat chi thi cho chi ti€éu v¢ sinh véi 1y do:

E.coli dai dién cho nhém vi khuan quan trong nhat trong viéc danh gia mirc
d6 vé sinh va né co di tiéu chuan 1y tudng cho vi sinh vat chi thi.

N6 ¢6 thé xac dinh theo cac phuong phap phan tich vi sinh vt hoc thong
thuong trong phong thi nghiém va co thé xac dinh so bo trong diéu kién thuc
dia.

Xéac dinh sb luong E.coli c6 trong mau thtt duge biéu dién bé’lng chi sb coli
va tri sd coli.

Chi sb coli 1a sd luong té bao coli co trong mot don vi thé tich hodc mot

don vi khoi luong nudc.
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Tri s6 coli 1 s& don vi thé tich hodc don vi khoi luong ctia mau thir c6 mot
té bao E.coli.
Tiéu chuin quy dinh nudc dat v¢ sinh ctia Viét Nam < 20 té bao/100ml
nudc.
> V6i nhitng dic tinh chung, nudc thai sinh hoat cling bao gdm day du
nhitng thanh phan ké trén nhung so voi cac loai nude thai néi & phan trén thi
nudc thai sinh hoat duoc xép vao mdt trong nhiing loai chét thai rat nguy hiém
v6i moi truong xung quanh va cudc sdng cta con ngudi nhung chua duge quan
tam mot cach ding mtrc. V41 nhiing dac thu riéng, nudc thai sinh hoat ngoai
viéc gdy 6 nhiém ngudn nudc néd con ¢ kha nang gy bénh dich kéo dai rat cao
de doa truc tiép cho cong doéng xung quanh do dung nudc ban trong moi sinh
hoat. DB6 chinh 1a 1y do tai sao trong bai khoa luan nay t61 da lya chon doi tuong

nghién ctru 1a nudce thai “sinh hoat™.

1.2. NUOC THAI SINH HOAT [7]
1.2.1. Ngudn goc nwéc thai sinh hoat.

Nudc thai sinh hoat 1a nudc dugce thai bé sau khi st dung cho muc dich
sinh hoat ctia cong dong: tim, giit gifi, tAy rira, vé sinh ca nhan... Ching thudng
dugc thai ra tir cac can ho, co quan, truong hoc, bénh vién, chg va cac cong trinh
cong cong khac. Lugng nudc thai sinh hoat cia mot khu dan cu phu thudc vao
dan sd, vao tiéu chuan cép nude va dic diém cua hé théng thoat nudc. Tiéu
chuan cap nudc sinh hoat cho mot khu dan cu phy thudc vao kha ning cung cap
nudc cla cac nha may nude hay cac tram cap nudc hién c6. Cac trung tdm do thi
thuong ¢ tidu chuan cap nudc cao hon so voi cac ving ngoai thanh va nong
thon, do do luong nudc lugng nudce thai sinh hoat tinh trén mot dau nguoi cling
c6 sy khac biét gitra thanh thi va nong thon. Nudc thai sinh hoat ¢ cac trung tam
d6 thi thuong thoat bang hé thdng thoat nudc dan ra cac song rach, con cac ving

ngoai thanh va nong thon do khong c6 hé thong thoat nudc nén nudce thai
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thuong duogc ti€u thoat tu nhién vao cac ao ho hodc thoat bﬁng bi¢n phap tu
tham.
1.2.2. Thanh phan va diic tinh nwée thai sinh hoat
Thanh phan cta nudce thai sinh hoat bao gdm 2 loai:
¢ Nudc thai nhiém ban do chat bai tiét ciia con nguoi tir cic phong vé sinh.
e Nuéc thai nhiém ban do cac chét thai sinh hoat: cin ba tir nha bép, cac
chét rira troi, ké cé 13 1[am vé sinh san nha.

Nuéc thai sinh hoat chita nhiéu chat hitu co dé bi phan hay sinh hoc, ngoai
ra con cd ca cac thanh phan vé co, vi sinh vat va vi tring gy bénh rit nguy
hiém. Chat hitu co chira trong nudc thai bao gom cac hop chat nhu: protein (40-
50 %). Hydrat cachbon (40-50 %). Nong do chat hitu co trong nude thai sinh hoat
dao dong trong khoang 150-450 mg/I theo trong lugng khd. Cé khoang 20-40 %
chat hitu co kho bi phan hity sinh hoc. O nhimg khu dan cu déng duc, diéu kién
vé sinh thap kém, nudc thai sinh hoat khong dugc xir 1y thich ddng 1a mot trong
nhitng ngudn gay 6 nhiém mai trudng nghiém trong.

1.2.3. Tac hai dén méi truong

Tac hai dén moi trudng cua nudc thai do cac thanh phan 6 nhiém ton tai

trong nudc thai gy ra.

= COD, BOD: su khoang hoa, on dinh chat hitu co tiéu thu mét luong 16n
va giy thiéu hut oxy cta nguon tiép nhan din dén anh hudng dén hé sinh thai
moi truong nude. Néu 6 nhidm qua mirc, diéu kién yém khi c6 thé hinh thanh.
Trong qua trinh phan hiy yém khi sinh ra cic san pham nhu: H,S, NHs, CH,__
lam cho nudc ¢6 mui hoi thdi va lam giam pH ctia mdi truong.

= SS: lang dong ¢ ngudn tiép nhan, gay diéu kién yém khi.

= Nhiét dg: nhi¢t dd cuia nudc thai sinh hoat thuong khong anh hudng dén
doi séng cua thuy sinh vat nude.

= Vi tring gdy bénh: gy ra cac bénh lan truyén bang dudng nudc nhu tiéu

chay, ngd doc thuc an, vang da...
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= N, P: day 1a nhitng nguyén t6 dinh dudng da luong. Néu ndng do trong
nudc qua cao dan dén hién twong phti dudng hoa ( sy phat trién bung phat cua
cac loai tao, 1am cho ndng do oxy trong nudc rat thip vao ban dém gay ngat tho
va diét vong céc sinh vat, trong khi d6 vao ban ngdy néng d6 oxy rét cao do qua
trinh ho hap cia tao thai ra).

= Mau: mat my quan khu vuec.

= DAau md: gy mui, ngan cach khuéch tan oxy trén bé mit.
1.2.4. Hién trang xir ly va quan ly nwéc thai sinh hoat tai Viét Nam [8]

Nudc thai sinh hoat chiém khoang 80% tong s6 nudc thai & cac thanh phd,

12 mot nguyén nhan chinh gay nén tinh trang 6 nhiém nudc va van dé nay c6 xu
hudng cang ngay cang xau di. Tuy di c6 co sé phap 1y 1a Luat va Tiéu chuan
moi truong ddi véi nude thai sinh hoat, song hién trang nudc thai sinh hoat va
xtr 1y nudc thai dang 1a van dé cap bach can dugc dit ra dé timg budc cai thién
tinh hinh.

Hé théng xur 1y nudce thai tai cac d6 thi da qua lac hau, bat cap. O nhiém
moi truong do nudc thai sinh hoat gy ra dugc cac chuyén gia moéi truong danh
gia dang & mirc rat nghiém trong, thuc trang nay da duoc thé hién trong nhiéu
bao cdo clia BO tai nguyén va Mai truong, ctia cac Uy ban bao vé mdi truong
lwu vye: song Cau, song Pay, song Nhué va song Pong Nai, bao cdo ciia cac sé
tai nguyén moi truong céac tinh, thanh phd trong ca nudc va tir thuc té quan sat
dugc & cac song ho ndi thanh cua cac thanh phd Ha Noi, Pa Nang, Ho Chi
Minh. Tai mét sb thanh phd 16n, thi x3 va thi trAn chi mot s6 khu vue dan cu c6
hé thong cdng ranh thai nudc thai sinh hoat song hé thong nay thuong dung
chung véi hé théng thoat nudc mua thai truc tiép ra moi truong tu nhién hodc ao
hd hodc song sudi hodc thai ra bién. Hau nhu khong c6 hé thdng thu gom va
tram xur 1y nudce thai sinh hoat riéng biét.

S6 liéu thong ké méi day cho thay, trung binh mot ngay Ha Noi thai
458000 m® nudc thai, trong d6 41% la nudc thai sinh hoat, 57% nudc thai cong

nghi¢p, 2% nudc thai bénh vién. Chi c6 khoang 4% nudc thai duoc xtr ly. Phan
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16n nudce thai khong duge xir Iy dd vao cac song To Lich va Kim Nguu gy 6
nhiém nghiém trong 2 con song ndy va cac khu vuc dan cu doc theo song.Theo
s6 liéu d6 cach ddy gan 10 nam thi nhu cdu oxy sinh héa (BOD) tai song Kim
Nguu cao t6i 92,4 mg/l, cling dd vuot qua tiéu chudn cho phép téi 9 lan. HO ca
tai hai quan Hoang Mai va Thanh Tri di bi 6 nhiém ning do léy nudc tr 2 con
song trén.

Khéng chi & Ha Noi, thanh phé Ho Chi Minh ma & cac do thi khac nhu Hai
Phong, Hué, Pa Nang, Nam Dinh, Hai Duong... nudc thai sinh hoat ciing khong
duoc xt Iy do 6 nhiém ngudn nudce noi tiép nhan nudc thai déu vuot qua tiéu
chuan cho phép, cac thong sb chat lo ling (SS), BOD; Nhu ciu oxy hoa hoc
(COD); O xy hoa tan (DO) déu vuot tir 5-10 1an, tham chi 20 1an TCCP. Tai céc
vung nong thon, cic cum dan cu (lang, xa) tinh hinh vé sinh méi truong con
dang lo ngai hon. Phan 16n cac gia dinh khong c6 nha xi hop vé sinh. Hau hét
nudc thai sinh hoat thai truc tiép ra moi trudng tu nhién.

V& tinh trang 6 nhiém nudc & nong thon va khu vuc san xuat nong nghiép,
hién nay Viét Nam c6 gan 76% dan s6 dang sinh song & nong thon 13 noi co so
ha ting con lac hau, phan 16n cac chét thai cua con ngudi va gia suc khong duoc
xt 1y nén tham xudng dat hodc bi rira tréi, 1am cho tinh trang 6 nhiém ngudn
nudc vé mat hitu co va vi sinh vat ngy cang cao. Theo bao céo ciia Bo Nong
nghiép va Phét trién nong thon, sé vi khuan E.coli trung binh bién ddi tir 1.500-
3.500MNP/100ml & cac ving ven song Tién va song Hau, tang 1én tdi 3800-
12.500MNP/100ML ¢ cac kénh tudi tiéu.

Viéc thu gom va xtr 1y nuée thai tap trung dang con gip nhiéu bat cap va
han ché. Cong tac xu ly nudce thai chua duoc déy manh, tai mot s6 d6 thi cling
c6 xay dung mdt s6 tram xr 1y nude thai cuc bd cho cac bénh vién nhu (Ha Noi,
Hai Phong, Quang Ninh, Hué, Pa Nang...) nhung do nhiéu nguyén nhan nhu
thiét ké, van hanh, biao dudng, khong cé kinh phi... ma nhiéu tram xir Iy sau mot

thoi gian ngin hoat dong da xudng cip va ngimg hoat dong.
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Ong D4 Tat Viét, Giam ddc Cong ty C6 phan xdy dung thuong mai & moi
truong Ha Noi (HACTRA), danh gia: Hé thong ha ting thoat nudc thai cua cac
khu do6 thi da Xuéng cép, ctl nat; cac hé théng thoat nudc thai dugc xay dung tai
cac khu d6 thi méi khong khép ndi duge véi hé thdng cii, chat luong xay dung
khong dam bao, nhiéu noi duong cong di gdy vd, ran nit hodc bi tic nghén gay
ra tinh trang ung ngdp, va nude thai sinh hoat chua qua xir Iy ngdm xudng dat
1am 6 nhiém ngudn nudc ngam va ca nudc mit trong khu vue.

Do d6, cac ké hoach dau tu cho cac du an xdy dung cac trung tam xu 1y
nuéc thai sinh hoat & cudi ngudn phai di d6i véi viéc hoan chinh viéc xdy dung
lai hé thong thoat nudc thai dé thu gom va din chung dén cac trung tim xt 1y.
1.3. CAC PHUONG PHAP XU LY NUOC THAI [1]

1.3.1. Phwong phap co hoc.

Day la giai doan xir Iy so b trude khi dua vao giai doan xir 1y tiép theo.

- Muc dich: Tach cac hop chat khong tan c6 kich thudc 16n va mot phan
cac chét ¢ dang keo khoi nudc thai.

- Tac dung: Loai bo dén 60% tap chat khong tan trong nudc thai va giam
dén 20% BOD.

Cac cong trinh x1r Iy co hoc: Song chin, ludi chin, bé I'Zing, bé diéu hoa, bé
loc.

+ Song chian rac: Giit lai cac tap chét co kich thudc 16n c6 thé gay ra su cb
gay 4ch tic dudng ong trong qua trinh van hanh hé théng xir Iy nudce thai.
+ Luéi chan: Pé khir cac chat lo limg c6 kich thuéc nho hodc cic san
pham c6 gié tri.
+ Bé ling: Dung dé lang cac tap chit vo co hodc hitu co khong tan cé trong
lugng 16n hon nudce ra khoi nude thai.
1.3.2. Phwong phap héa hoc.

Co s ciia phuong phap xir Iy hoa hoc 14 cho vao trong nudc thai cac chét

hoa hoc c6 kha ning phan tmg voi cac chat ban 1am chung bién ddi hoa hoc

thanh cac chat khéc khong ddc hai hodc cac can lrfmg dé tach ra khoi nudce thai.
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Vi du:

- Phuong phap trung hoa: ddi v6i nudce thai chira axit hodc kiém.

- Phuong phap oxy hoa: ding céc chat co tinh oxy hda manh dé chuyén cac
chét tan thanh céc dang khong ddc, hoac két taa duoc.

- Phuong phap khir: chuyén cac chat tan trong nudc sang dang két tia hoic
khtr cac chit doc trong nude thai nhd cac chit c6 tinh khir.

Thudng phuong phap hoéa hoc dugce sir dung dé xir Iy so bo trude xir 1y sinh
hoc hay 14 qua trinh cudi cung trude khi thai ra ngoai nguén tiép nhan.

1.3.3. Phuong phap héa ly.

Céac phuong phéap hoa 1y dung trong xir Iy nudc thai: Pong tu va keo tu,
tuyén ndi, hap thy, hap phu, trao ddi ion... Tuy timg loai nudc thai tuy timg yéu
cau xir Iy ma day 1a giai doan cudi cuing hodc xtr Iy so bd trude khi chuyén sang
cac giai doan xir 1y tiép theo.

1.3.3.1. Hdp phu.

- TA&c dung: C6 kha nang tach tdt cac chét tan vo co va hitu co, tach cac hat
lo lmg ¢6 kich thude nhod nhu cac hat keo.

- Cho hiéu qua kinh té cao.

- Céc chét hép phu: than hoat tinh, zeolit, dét sét hoat tinh, nhua hép phu...

1.3.3.2. Tuyén néi.

Phuong phap nay duoc sir dung dé tach cac hop chat phan tan khong tan, lo
ltmg, tu lang kém ra khoi nude thai. Qua trinh tuyén ndi duogc thyc hién bang
cach suc cac bot khi nho (thuong 1a khong khi) vao nudc thai. Cac bot khi d6 két
dinh v&i cac hat va khi luc ndi cua tap hop cac hat va bong khi du 16n sé ndi lén
trén mat nudc.

Khi cac hat d3 ndi 1én trén bé mat, ching dugc thu gom béng bo phén vét
bot do6 1a cac thanh gat.

1.3.3.3. Trao doi ion
Phuong phép nay duogc sir dung dé 1am sach nudc thai khoi cac kim loai nhu

Zn, Cu, Ni, Hg, Pb... cling nhu cac hop chit cua Asen, Photpho, Xyanua va céc
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chat phong xa. Phuong phap nay cho phép thu hoi cac chat cé gia tri va dat murc
do lam sach cao.
1.3.3.4. Cdc qud trinh tich bang mang.

Dung cic mang x6p tham thau khong cho cac hat keo di qua nham tach
chung ra khéi nude thai. Cac ky thuat nhu dién tham tich, thAm thau nguoc, siéu
loc... ngay cang dong vai trd quan trong trong xu 1y nudc thai.

1.3.3.5. Cdc phwong phap dién hoa.

Nguoi ta sit dung cac qua trinh oxy hda cuc anot va khir cia catot, dong tu
dién... dé 1am sach nudc thai khoi cac chat hoa tan va phan tan. Cac phuong
phap dién héa cho phép 1y ra tir nudc thai cac san pham co gia tri bang cac so
d6 cong nghé twong dbi don gian va tu dong hoa. Khong can st dung cac tac

nhan hoa hoc.

1.3.3.6. Keo tu.
a. Muc dich

Nhiam lién két cac hat keo tao ra nhirng tap hop bong keo c6 kich thudc va

khéi luong riéng 16n hon dé tach chiing bang lang va loc.

b. Coche

Cac chét cao phan tir co thé tich dién hodc & dang trung hoa dan dén tuong
tac dé gdy ra qua trinh két tu 1 sy két hop ctia qua trinh hap phuy, tuwong tac dién
ctia cac nhom dién chtrc d6i voi cac hat phan tan. Ban than qua trinh két tu do
tuong tac dién nhung su hap phu cao phan tir 1én hat do tac dong dong thoi cua
nhiéu nhom dinh chtrc 1én mot hat. Hat c6 thé hép phu ca phan tur hodc hép phu
mot phﬁn. Phan con lai co thé tu do hodc hép phu vao phan tir khac. Nhu vay
mdt hat c6 thé tham gia hdp phu nhiéu hat phan tir khac. Két qua: Su hap phu
lam thay ddi tinh chit bé mat cua céac hat keo.

Nho su thay ddi tinh dan dién cua cac hat ma cac hat co thé tién lai gﬁn nhau
hon. Piéu ndy goép phan 1am cho twong tac hut gitta cac hat chiém wu thé. Cac

hat lién két voi nhau qua trung gian 1a nhiéu hat phan tir, nhom dién chuc.
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Tuong tac giira cic cao phan tir, cac hat nho tuong tac yéu cua cac nhom dién
chire ¢6 cyc. Trong nudc hinh thanh lien két hydro. Lién két nay giup nhoém dién
chtrc cia cao phéan tir két hop véi nhau, tuong tac hut bé mit tao nén cu ndi 1a
nhan t6 chu yéu tao thanh cac lién hop.

C. Cic chit keo tu

Céac chét keo tu thuong 1a mudi nhom, mudi sit, hodc hdn hop cua chung,
thuong su dung 1a Al,(SO,4)3.18H,0, Fe,(SO,4);.2H,0, FeCls, PAC...

Cac mudi nhém hay mudi sat khi tan trong nuéc déu thity phan tao thanh
cac bong hydroxit theo céac giai doan sau:

Me** + HOH <«—— Me(OH)*" + H*

Me(OH)* + HOH <«— Me(OH)" + H*

Me(OH)" + HOH <«— Me(OH); + 3H"
Me* + 3HOH <«—>Me(OH); +3H*

Cac bong hydroxit tao thanh s& hip phu va két dinh cac chat mau, cic chét
kho phan huay sinh hoc... Khi cic bong trd nén ning sé ling xudng day tao thanh
ban.

Céc loai phén duoc sur dung trong qua trinh keo tu

e Phén nhdm Al,(SO,)s: vi né hoa tan trong nudc rat tot va chi phi lai thap.
Tuy nhién nd boc 16 mot sb6 nhugc diém sau:

- Lam giam dang ké pH nén phai dung vo6i dé hiéu chinh lai pH dan
dén chi phi xir 1y tang.

- Khi qua lidu luong can thiét thi hién tuong keo tu bi phd v& lam
nuoc duc trd lai.

- Kha ning loai bo cac chat hiru co tan va khong tan cing cac kim
loai nang bi han ché.

- Lamtang SO,* 14 loai ddc tinh véi vi sinh vét.

e Phén sit: Fe(S0,4)3.2H,0, FeCls, Fey(SO,4)s: Cac mudi nay ciing co tinh

nang nhu muoi nhom nhung ching c6 mét vai uvu diém hon muodi nhdm nhu tac
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dung tt hon & nhiét do thp, khoang pH tbi wu trong méi truong rong hon.
Nhung né ¢6 nhugc diém 13 chiing tao phtrc hoa tan ¢6 mau pha phan tmg cua
cation sit voi mot s6 hop chat hitu co.

e Phen PAC (poly aluminum chloride):

- La mdt polymer vo co.

- Cong thuc tong quat: [AICL(OH)z.u]x

Trong d6: n = 2+5, X = 1+2, phan tir lugng ttr 7500 + 3500 d.vC, d¢ dai tu

35+250 A°.

- Thanh phan cau tao: “Poly Aluminum Cloride” hay PAC la hop
chat c6 nhom chloride ma d& c6 mot phan phan tng véi kiém. Diéu nay giai
thich cho vi¢c khi hoa tan nhom sulfate c6 tinh axit cao hon PAC (lam gidm
pH it hon nhom sulfate). Ngoai ra, PAC con c6 diém khac biét nira 1 c6
chtra oligomer nhom véi dién tich cao (d&nh huéng manh dén dién tich cac
hat keo). Do d6 n6 c6 hi¢u qué keo tu manh hon céc mubi nhom cung loai.

* Uu diém:
+ Hiéu qua keo tu va lang trong > 4+5 lan so véi mudi nhém.
+ Tan trong nudc tot, nhanh hon.
+ Kha ning loai b cac chat hitu co tan hay ko tan cung cac kim loai
niang  tot hon.
+ {t bién dong pH, khong 1am duc nudc khi ding du hay thiéu.
+ Khong 1am phat sinh SO,* gay doc ddi vé6i sinh vat trong nudc.
+ Khong hodc it can céc chit tro keo tu.
*“Nhuwoe diém:
+ Lugng chloride trong PAC sé& thiic diy qua trinh dn mon nhat 13 nhiing
noi dong can bun.
+ Do no6 ¢6 hi€u qua manh & liéu lugng thép nén viéc cho qué do luong
PAC s& gay hién tuong tai 6n dinh cia hat keo.

d. Cic chiit tro keo.
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Tac dung: Dé ting cuong hiéu qua qua trinh keo tu nhdm tao cac bong 16n
dé lang nguoi ta stir dung them céc chat keo tu. Pay 1a cac chat cao phan tir tan
trong nudc va dé phan ly thanh ion, tao cau ndi giita hai hay nhiéu hat huyén
phu, giup hinh thanh cac béng cin 16n va dé ling.

Phén loai: tiy thudc vao nhom ion phan ly ma ta c6 thé sir dung céc loai
chét tro keo khéc nhau:

e C — Cationic: Khi hoa tan trong nudc phan t&r polymer tich dién
duong.

e A — Anionic: Khi hoa tan trong nudc phan tir polymer tich dién am.

e N — Nonionic: Khi hoa tan trong nudc phan tir polymer khong tich
dién

Viéc st dung cac chét tro keo s& lam giam ham luong chét keo tu, giam
thoi gian cta qua trinh keo tu va nang cao vén toc ling cua bong keo.

Tuy thudc vao dic diém dong thai nhu pH, d6 duc, d6 kiém ma chon chét
tro keo tu va liéu luong cho phu hop sao cho dat hiéu suat xtr Iy cao nhat.

Cac chat keo tu thuong dung 13 A101, C101, N508... c6 tac dung bd sung

them vao nudc thai cac cation va anion nham lam tang hi¢u qua qua trinh keo tu.

1.3.4. Phuwong phap sinh hgc.
Nguyén tic chung.

Xt 1y nude thai bang phuong phap sinh hoc dya trén hoat dong song cua
cac vi sinh vat dé phan huy cac chat hitu co gdy nhiém ban trong nuéc thai. Cac
vi sinh vat stir dung cac chét hitu co va mot sd chat khoang 1am ngudn dinh
dudng va tao niang luong. Trong qua trinh dinh dudng, chung nhan cac cht dinh
dudng dé xay dung té bao, sinh trudng va sinh san nén sinh khéi cta chung ting
1én. Qua trinh phan hay cac chét hitu co nhd vi sinh vat goi 1a qua trinh oxy héa
sinh hoa.

Nudc thai duoc xir Iy bang phuong phap sinh hoc dugc dic trung bai chi

tiéu BOD, COD va nudc thai chira cac chat doc, tap chat, cac mudi kim loai
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ning 1 ndng do cua chung khong vuot qua ndng d6 cuc dai cho phép va cé ty sb
BOD/COD >0.5.

Cé 2 phuong phép xtr 1y sinh hoc:

Phwong phap hiéu khi: 1a phuong phap xt 1y nude thai co sir dung cac
nhom vi sinh vat hiéu khi. Can duy tri nhiét do trong khoang 20 + 40°C va cung
cap oxy lien tuc dam bao hoat dong sdng ctia vi sinh vat.

Phwong phap yém khi: 13 phuong phap ding cac vi sinh vat yém khi dé
xt 1y nude thai. Dung cho nudc thai c6 ndng do 16n, gidu cac hat lo ling, chira
cac chat can thoi gian phan hity 1au dai 30 + 60 ngay, nhiét 4o duy tri 30 + 35°C
v6i vi sinh vat wa 4m, tr 50 + 55°C véi vi sinh vat wa nhiét va khong st dung
oxy tu do.

1.3.4.1. He théng xit Iy nwoc thii bang phwong phdp hiéu khi

Xt Iy nude thai bang phuwong phap hiéu khi nhan tao dya trén nhu cau oxy
can cung cap cho vi sinh vat hiéu khi c¢6 trong nudc thai hoat dong va phat trién.
Tac nhan tham gia vao hé théng xur Iy bao gdm cac vi khuan, xa khuan, ndm va
mot sb vi sinh bac thap. Cac cong trinh xir Iy nudc thai bang phuong phap hiéu
khi nhan tao 1a: cac bé phan tng sinh hoc hiéu khi (aeroten), cac bé loc sinh hoc
(biofilter), dia quay sinh hoc...

a, Bé phén irng sinh hoc hiéu khi — Aeroten.,

La cong trinh bé tong c6t thép hinh khéi chir nhat hodc hinh tron. Nudc
thai chay qua sudt chiéu dai ctia bé va duoc suc khi, khudy dao nham ting cuong
luong oxy hoa tan va ting cudng qua trinh oxy héa cac chat ban hitu co co trong
nuéc thai. Nguyén 1y lam viéc cta bé aeroten 1a dua trén ki thuat bun hoat tinh.

- Trong nudc thai sau mot thoi gian dai thich nghi, cac té bao vi khuan bat
dau tang trudng , sinh san va phat trién. nudc thai bao gid cling c6 cac hat chat
ran lo ling kho ling. Céc té bao vi khuan s& dinh vao cac hat lo limg nay va
phat trién thanh cac hat bong cin c6 hoat tinh phan huy céc chat hitu co nhiém
ban nude. Cac hat bdng nay néu dugc thoi khi va khudy dao sé lo ling & trong

nuéc va dan dugc 16n dan 1én do hap phu nhiéu hat chat rin lo ling nhd, té bao
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sinh vat, nguyén sinh dong vat va cac chat doc. Nhitng hat bong nay khi ngimg
thoi khi hodc cac chét hitu co 1am co chit dinh dudng cho vi sinh vét trong nudc
can kiét chung s& ling xudng day bé thanh bun. Bun nay duoc goi 1a bun hoat
tinh.

- Bun hoat tinh thuc chat 1a tdp hop céac vi sinh vat khac nhau, chi yéu 1a vi
khuan, ngoai ra con co nim men, nAm mdc, xa khuan. .. két lai thanh dang bong
v6i trung tAm 13 cac hat chét ran lo limg ¢ trong nudc thai. Chinh vi vay, xt 1y
nudc thai & aeroten con dugce goi 1a qua trinh xr Iy véi sinh trudng lo Iing cua
quan thé vi sinh vat.

b, Bé loc sinh hoc.

La bé phan tng sinh hoc trong d6 vi sinh vét sinh truéng va phat trién cb
dinh trén mot 16p mang bam trén cac gia thé va nudc thai duge phan bd déu phia
trén cac gia thé. Bé loc sinh hoc 1am viéc theo nguyén Iy mang sinh hoc.

- Trong dong nudc thai co nhiing vat ran 1am gia d& (gid mang), cac vi sinh
vat (cht yéu 13 vi khuan) s& dinh bam trén bé mit. Trong sd cac vi sinh vt co
nhitng loai sinh ra cic polysacarit co tinh chat nhu 14 chat déo (goi 1a polymer
sinh hoc), tao thanh mang (mang sinh hoc). Mang nay cir day dan thém va thuc
chat day 1a sinh khdi vi sinh vat dinh bam hay cb dinh trén cac chat mang. Mang
nay c6 kha ning oxy hoa cac chat hitu co co trong nudc khi chay qua hodc tiép
xtc, ngoai ra mang nay con kha nang hip phu cac chat ban lo limg hodc trimg
giun san...

- Nhu vay mang sinh hoc 1a tap hop céc loai vi sinh vat khac nhau, c6 hoat
tinh oxy hoa cac chat hitu co c6 trong nudc khi tiép xtc voi mang. Mang day tir
1-3 mm va hon nita. Mau ciia mang thay d6i theo thanh phan nudc thai tr mau
vang xam dén mau nau tdi. Trong qua trinh xtr Iy nuéc thai chay qua phin loc
sinh hoc c6 thé cudn theo cac hat ciia mang v& véi kich thude 15 + 30 um 6
mau sang vang hoac nau.

C, Dia quay sinh hoc.
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- Pia quay sinh hoc gdm hang loat dia tron, phing duoc lam biang PVC
hoac PS lép trén mdt truc. Cac dia nay dugc dat ngap vao nudc mat phﬁn va
quay cham khi 1am viéc. Pay 1a cong trinh hay thiét bi xir Iy nudc thai bang ki
thuat mang sinh hoc dua trén sy sinh truéng gén két cua vi sinh vat trén bé mat
clia cac vat liéu dia. Khi quay, mang sinh hoc tiép xtic véi cac chét hitu co trong
nuéc thai va sau do tiép xtc véi oxy khi ra khoi nudc thai, vi viy chat hitu co
dugc phan hiy nhanh.

- Uu diém ciia hé thong 13 thoi gian xtr 1y dién ra nhanh hon, cac chat 6
nhiém dugc phan hiy triét dé, co thé xu Iy mot khoi luong 16n nudc thai véi
ndng d6 chat 6 nhiém cao, khong can str dung nhiéu dién tich dat, kiém soat van
dé mui mot cach dé dang. Tuy nhién, chi phi xay dung, lap dat thiét bi cao.

1.3.4.2. He théng xit Iy nwoc thii bang phwong phdp ki khi

- Phuong phap nay sir dung cac vi sinh vt ki khi dé phan hiy chat hiru co
trong nude thai. Qua trinh phan hily cac chat hitu co trong diéu kién ki khi do
mot quﬁn thé vi sinh vat (chu yéu la vi khuén) hoat dong khong can sy ¢6 mat
cua oxy khong khi, san phém cudi cung la mot hon hop khi c6 CHy4, CO,, N,
H,... Trong do6 co6 td1 65% la CH,4 (khi metan). Vi vay, qua trinh nay con dugc
goi 1 1én men metan va quan thé vi sinh vat goi 1a cac vi sinh vat metan.

- Hé théng nay c6 wu diém 1a c6 thé giai phong nito, giam gay 6 nhiém NO;
(nitrat). Tuy nhién lai sinh ra mot lugng 16n khi metan va chi phi xay dung cao.
1.3.5. Phwong phap xir Iy nuwéc thai sinh hoat bang thue vit.

Str dung thuy sinh thuc vat dé xtr 1y nudc thai sinh hoat khong phai 1a
bién phap méi, nhung phai dén nhimg nim gan day phuong phap nay méi duoc
nhic dén nhu mot cong nghé tan tién dung dé xir Iy moi truong dat va nude bi 6
nhiém boi cac kim loai ning, cac hop chét hitu co, thudc siing va cac chat phong
Xa.

- Phuong phap xur ly nudc thai sinh hoat bang tham thyc vat 13 str dung cac
loai cdy thuy sinh c6 kha ning séng trong moi trudng nude dé loai bo cac chét o

nhiém. Thyc vat st dung cac chat hitu co ¢ trong nuée thai 1am ngudn dinh
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dudng dé phat trién va lam giam ham lugng cac chit ndy trong nudc, lam sach
nudc. Pong thoi ré ctia nhitng loai cay nay 1a noi cu tra cho cac vi sinh vat ¢o
kha ning phan hiy cc chit hiru co lam cho nude sach hon.

- Pay 1a mot bién phap méi rat c6 trién vong va than thién véi moi truong
da duoc nghién ctru va tng dung trong xur ly nudc thai sinh hoat. Phuong phép
st dung thuc vat xir Iy nudc thai sinh hoat 13 mdt phuong phap c6 nhiéu wu
diém, ddc biét no rat phu hop véi didu kién Viét Nam hién nay do chi phi van
hanh thap.

- Mot s6 trong nhiing loai cdy c6 kha niang xur 1y nudc thai d6 1a : ciy thiy
tric, cdy dong giéng, cdy hoa loa kén do, cdy rong dudi chon, cdy rau ngd dai...
Trong d6, dang chi y nhat dén 14 ciy rau ngd dai vi dat dugc hiéu suat xur 1y
nuéc thai kha cao va phat trién nhanh, dé nudi trong. ..

* Giéi thiéu vé cay rau ngé dai [9]

Cay rau ngd dai hay c6 thé goi la cay ngd om, ngdé huong, ngd thom,
ngd diéc..., c6 tén khoa hoc 1a Limnophila aromatica. Rau ngd dai 1a cay than
thao c6 chiéu cao khoang 40-60cm, than xdp ¢ nhiéu 16ng, 14 nhin,mau tia,
moc d6i, khéng cudng, hoi 6m than. Phan 14 gan than nho lai, mép hoi co rang
cua thua. Hoa gan nhu khong cuéng moc don doc ¢ nach 4. Qua nang nhin, c6
budu va nép nhin doc theo qua, ngan hon 14 dai. Hat nhin hinh tru ¢6 mau den
nhat, c6 van mang. Than va la c6 mui rat thom nén dugc trong (1am rau gia vi )
hoac moc hoang.

Ngb dai moc nhiéu nhat trong viing Pong Nam A, noi chlng phét trién
dé dang trong mdi truong néng va nhiéu nudc. BO ré cua cdy ngd dai rat phat

trién, ching thudc loai r& chim nén cé thé dung dé xt Iy nudc.
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Hinh 1.1. Cay rau ngé dai
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CHUONG 2 : POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru
Nudc str dung trong qua trinh nghién ctru 1a nude thai sinh hoat duoc 1y &
cong thoat nudc ctia khu dan cur Nghia X4 — Lé Chan — Hai Phong.
2.2. N§i dung nghién ctru
Nghién ctru kha ning xir 1y céac chi tiéu COD, NH," cua nuéc thai sinh hoat
bang cdy rau ngd dai.
2.3. Vat liéu va phwong phap nghién ciru
2.3.1. Héa chit nghién ciru
+ Hoa chat dung dé xac dinh COD :
- K,Cr,05 : Kalibicromat 0,25N
- H,SO, : Axit sulfuric
- AQ,S0, : Bac sunfat
- HgSO, : Thiy ngan sunfat
- KHP : Potasium hydrogen phthalate
+ Hoa chat dung dé xac dinh NH,"
- NaOH : Natri hidroxit
- NH,CI : Amoniclorua
- HgCl, : Thiy ngan clorua
- Kl : Kali lotua
- KNaC,H,Og : Kali — Natri Tactrat
2.3.2. Thiét bi nghién ciru
- Cén phan tich AND HR — 200
- M4y dun COD Hach
- Tu sdy
- May dun COD
- Cac dung cu gdm : Pipet (Iml. 2ml, 5ml), binh tam giac (100ml, 250ml),
cde thuy tinh (80ml, 250ml), 6ng dong, binh dinh mtc 50ml, diia thay tinh.
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2.3.3. Phwong phdp nghién ciru
2.3.3.1. Phuwong phdp khdo sdt ngoai thuc dia

Chon dija diém ldy mau : 1dy nudc thai tai cdng thoat nudc cua khu dan cu
Nghia Xa.
2.3.3.2. Phwong phdp ldy méu nwéc thii
Lay nudc thai theo TCVN 5945 : 2005

Mau dugc ldy vao cac ngay :

- Dot 1: ngay 15/10/2012

- Dot 2: ngay 20/10/2012

- Dot 3: ngay 25/10/2012
2.3.3.3. Phuwong phdp phan tich trong phong thi nghiém
a, Xac dinh COD:

e Nguyén tic:
Oxi hoa cac chat hitu co bang dung dich K,Cr,0; du trong mdi trudng axit
(c6 Ag,SO, xtic tac) bang cach dun hoi luu kin & nhiét d6 150°C. Nong do oxi
dugc xac dinh bang do quang & budc song 600nm.
e Hoa chit :
Dung dich axit Sunfuric: Can 5,5g Ag,SO./1kg H,SO, (can 1 dén 2 ngay
cho su hoa tan hoan toan)
Dung dich K,Cr,0;. Can 5,108g K,Cr,0; véi 16,659 Hg,SO, va 83,5 mi
H,SO, hoa tan va dinh mtc dén 500ml
Dung dich oxi hoa: 1éy vao cac éng nghiém 1,5ml K,Cr,0; + 3,5 ml H,SO,
cho dén hét dung dich d4 chuan bi & trén. Lic dé dong hoéa dung dich.
Can 425mg KHP hoa tan trong nudc cit cho dén khi tan hoan toan. Roi
chuyén sang binh dinh mtrc dén 1000ml. Pay nip va lac déu.
e  Duyng duong chuan:
- Sir dyng 8 6ng 10ml. Panh sb dng theo thir tu tir 0-7. Ong (0) 14 mau
Blank ( mau trang).

- Tal4y thir tu theo bang sau :
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Bdng 2.1. Bdng thé tich cac dung dich si# dung dé xay dung dwong chudn

COD
STT KHP(mI) H,O(ml) KoCr,O,(ml) | AgLSO4(ml)
0 0 2,5 1,5 3,5
1 0,3 2,2 1,5 3,5
2 0,5 2 1,5 3,5
3 0,7 1,8 1,5 3,5
4 0,9 1,6 1,5 3,9
5 1,2 1,3 1,5 3,5
6 1,5 1 1,5 3,5
7 1,7 0,8 1,5 3,5

- Pay nap 7 6ng nghiém va lac déu.

- Pem 7 6ng nghiém trén di phad mau bang may Hach voi nhiét do 120°C
+ 2°C trong thoi gian 2h, dé ngudi réi dem di so mau.

- So mau trén may do quang & budc song 600nm

- Co két qua ABS ta dung duoc duong chuin cua COD

Bing 2.2. Bing két qua xdc dinh dwong chuin COD

STT Nong d6 KHP (mg/l) Abs
0 0 0
1 100 0,034
2 200 0,068
3 300 0,103
4 400 0,135
5 500 0,17
6 600 0,211
7 700 0.233
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Hinh 2.1. P thi bi¢u dién dwong chuan COD

Vay phwong trinh dwong chuin COD ding dé xac dinh ndng do COD sau
qua trinh hap thu ¢é dang: y = 0,0003.x — 0,0003

e  Xac dinh mau thuc:

Lay 2,5 ml nuéc mau, thém 1,5ml K,Cr,0; , sau d6 thém 3,5ml H,SO,
r0i day nip va lic déu. Pem 6ng nghiém trén di pha mau bang may Hach véi
nhiét do 120°C + 2°C trong thoi gian 2h, dé ngudi rdi dem di so mau & budc
s6ng 600nm. Khi tién hanh phan tich mau thyc ta 1am miu tring song song. Tir
gid tri mat do do quang do dugc ta xac dinh dugc lugng COD theo duong chuan.
e  Tinh két qua:

Dua vao duong chuan y = 0,0003.x — 0,0003 voi:
x : ham lugng COD trong miu
y : mat d§ quang
Tir mat do quang (y) do dugc & mau thuc thay vao phuong trinh duong chuan ta

c6 ham luong COD (X) trong mau.
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.b, Xac dinh amoni :

e Nguyén tic:

Amoni trong mdi truong kiém phan tng véi thude thir Nessler ( KoHgl, ) tao
phtrc ¢6 mau vang hay mau nau sam phuy thudc vao ham lugng amoni cé trong
mau nudc:

2K;Hgl, + NH3; + KOH = NH,Hg;l; + 5KI + H,0O

*) Diéu kién tién hanh:

- B dam nhat ciia mau vang trong pham vi nhét dinh ti 1 thuan véi lugng
NH," co trong dung dich.

- Nguyén nhan can tré viéc xac dinh amoni theo phuong phap nay la céac
yéu td: PO cung cua nudc, sét, sunfit, clo, 30 van duc ctia nude. Néu trong dung
dich c6 sy tdn tai cua cac ion Ca**, Mg”* thi dudi tac dung cua Nessler dung dich
c6 mau duc do tao thanh cic hidroxit it tan, &nh hudng td1 so mau. Vi vay trude
khi hién mau can cho vao 1 luong mudi - KaliNatriTatrac (KNaC4H,0¢.4H,0)
hay con goi 1a mudi Xenhet dé tao lién két v6i ching dudi dang phirc chat tan
Tatrat, tranh anh hudéng nay. Céc ion sat, sunfit va cac van duc duogc loai bo
bang mubi kém (Iml dung dich ZnS0O4.7H,0 10% tinh khiét cho 100ml mau
nuée. Clo can trd khi ham luong bang 0.01mg/l dugc loai trir bang cach thém
Natrithiosunfat hay Natriarsenit.

e Hoa chat:

Chuan bi dung dich chuan NH," : Hoa tan 0,2965 gam NH,CI tinh khiét
hoa hoc da sy kho dén khéi lugng khong doi & 105 - 110°C trong 2 gid bang
nudc cat trong binh dinh mic dung tich 100 ml thém nudc cat dén vach va thém
1 ml clorofoc ( d bao vé ), 1ml dung dich nay c¢6 1 mg NH,". Sau d6 pha lodng
dung dich nay 100 lan bang cach 1y 1 ml dung dich trén pha lodng bang nuéc
cat 2 1an dinh mic dén 100 ml, 1 ml dung dich nay c¢6 0,01 mg NH,".

Chuén bi dung dich mudi Xenhet: Hoa tan 50 gam KNaC4H;04.4H,0

trong nudc cét. Dung dich loc loai bo tap chit, sau d6 thém 5 ml dung dich
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NaOH 10% va dun néng mot thoi gian dé dudi hét NHs, cudi ciing thém nudce
cat dén 100 ml.

Chuén bi dung dich Nessler:

+ Dung dich A: Can chinh xac 3,6 gam KI hoa tan bang nudc cat sau d6
chuyén vao binh dinh muc dung tich 100 ml. Can tiép 1,355 gam HgCl, cho vao
binh trén 1ic ki, thém nuéc cit vira da 100 ml.

+ Dung dich B: Céan chinh x4c 50 gam NaOH hoa tan bang nudc ngudi
dinh murc thanh 100 ml.

Tron déu hon hop A va B theo ti I¢ A:B 1a 100 ml dung dich A va 30 ml
dung dich B, lic déu gan iy phan nudc trong.

e Duyng duong chuin
Dung duong chuan phan tich: Lay vao coc 7 cc 100ml, mdi cbe cho mot

luong dung dich chuan NH,* (0,01g/1), nudce cit, xenhet, nessler nhu bang sau:

Bing 2.3. Bing thé tich cdc dung dich sir dung xdy dwng dwong chudn

NH,"
STT NH," (ml) Nudc cat (ml) Xenhet (ml) Nessler (ml)
0 0 30 0,5 1
1 1 29 0,5 1
2 2 28 0,5 1
3 3 27 0,5 1
4 4 26 0,5 1
5 5 25 0,5 1
6 6 24 0,5 1

Sau khi cho vao cac cbc voi lugng dung dich nhu trén khudy déu, dé yén
10 phut réi dem do quang & bude song 425 nm.Do hop chat mau vang dé lau thi

lang xudng vi vay nén so mau trong khoang 1h.
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Mat do quang do duoc tuong tmg voi lwong NH," trong bang sau:

Bing 2.4. Bing két qud xdc dinh dwong chuin NH,"

STT 0 1 2 3 4 5 6
NH," (mg) 0 0,01 002 | 003 004 | 005 0,06
ABS 0 0.095 | 0.171 | 0265 | 0355 | 0456 | 0,537
0.6
=8.9893x-0.0012
05 ' R2=0,9992/
0.4 /
0.3 /
2
0.2
0.1
0 T T T ,
0.01 0.02 0.03 0.04 0.05 0.06 0.07
-0.1
Amoni (mg)

Hinh 2.2. Pé thi biéu dién dwong chuin Amoni

Vay phuwong trinh dwong chuin Amoni ding dé xac dinh nong d0 Amoni

sau qua trinh hip thu cé dang: y = 8,9893.x — 0,0013

e  Xac dinh mau thuc:
Lay 30 ml mau cho vao cbc thuay tinh 100 ml, thém 0.5 ml xenhet, 1 ml
nessler khudy déu dé yén 10 phat dem do quang & budc song 425 nm. Khi tién

hanh phan tich mau thyc ta 1am mau tring song song. Tir gia tri mat d6 do quang
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do dugc ta xac dinh dugc luong amoni theo duong chuan. Khi dé néng do
amoni mau thyc duogc xac dinh theo cong thirc sau:
X=(Cx1000)/V
Trong do:

+ C 1a lugng amoni tinh theo dudng chuan (mg)

+V 1a thé tich mau nudc dem phan tich (ml)

+ X 1a ham lugng amoni trong mau nudc (mg/1)
2.4. Quy trinh lam thi nghiém:

» Lya chon cdc cay khoe manh khong c6 bénh & 14, nubi cac cay trong
thing chira nude bi & nhidm c6 pha lodng bing nudc sach dé cay thich nghi dan
dan.

= (Cach pha loang nudc thai nhu sau :

Lan 1: Sau khi ldy cay v&, cho cay vao nudc thai d pha lodng theo ti 16

25% nudc thai sinh hoat va 75% nudc sach.
- Lan 2: Sau 2 ngay, ta pha lai nudc theo ti 18 50% nudc thai sinh hoat va
50% nuoc sach.
- Lan 3: Sau 4 ngay pha nudc theo ti 1& 75% nuéc thai sinh hoat va 25%
nudc sach.
- Lan 4: Sau 6 ngay ta cho ciy vao 100% nudc thai sinh hoat.
= Sau khi chuyén thanh cong moéi trudng séng cua cdy rau ngd dai, ta tiép
tuc theo ddi kha nang phat trién cta cay va kha nang xir Iy nude ho cua ching.
= Sir dung 3 thung, mdi thung co chira 12 1it nudc, trong d6 tha thir nghiém
cay rau ngé) dai, dé tién hanh khao sat mat do cay ta lam nhu sau:
- 1thung tha 3 cay
- 1 thung tha 6 cay
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CHUONG 3 : KET QUA VA THAO LUAN
3.1. Két qua khio sat chat lwgng nwéce thai sinh hoat
Chat luong nudce thai sinh hoat ctia khu dan cu Nghia X4 — Lé Chan duoc
thé hién ¢ bang sau:

Bing 3.1.Thanh phin dic trung ciia nuwéc théi sinh hoat
khu vuwc Nghia Xa — Lé Chan — Hdi Phong

Thong s0 pH CoD NH,
Ngay ldy mau (mg/l) (mg/l)
15/10 7,2 294 29
20/10 7 215 20.7
25/10 7,5 352 32,5
QCVN 14 : 2008/BTNMT
5-9 80 10
(loai B)

e Nhin xét: Tir bang trén cho thiy cac chi tiéu déu vuot qua quy chuan cho
phép, trur gia tri pH.
- COD dao dong tir 215 + 307 mg/l vuot qua chi tiéu 2,69 + 4,4 lan.
- NH," dao ddng tir 20,7 + 32,5mg/l vuot qua chi tiéu 2,07 + 3,25 lan.
Do ham lugng cac chi tiéu déu vugt qua quy chuan cho phép nén can phai
xtr Iy dua nudc thai vé loai B trude khi xa thai ra duong cong chung.
3.2. Két qua xir Iy nuée thai sinh hoat bang cAy rau ngo dai.
3.2.1. Két qua xir ly COD.
Khao sat su bién d6i ndong do COD theo mat d6 cdy va thoi gian xir 1y khi
dung cay rau ngd dai dé xur 1y nude thai sinh hoat. Vi cuing thé tich nuéc 1a 12
lit, cach chiam séc cdy nhu nhau, thir nghiém véi sb cay 1a: 3, 6, 9 cay, ta thu

dugc két qua sau:
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a, Vi nong do COD dau vao la 294 mg/l

Bing 3.2. Két qud xir ly COD véi nong dp dau vao la 294 mg/l

8

Thoi gian xir ly (ngay)

T
12

S6 3 cay 6 cay 9 cay
cay
Thoi
gian COD | Hi¢u | COD | Hiéu | COD | Hiéu
xi’rl\y (mg/l) | suat (%) | (mg/l) | suat (%) | (mg/l) | suat (%)
(ngay)
0 294 0 294 0 294 0
2 260.78 11.3 246.91 | 16.02 248.98 11.05
4 201.98 31.3 178.63 | 39.24 233.97 20.42
6 159.9 45,61 | 130.86 | 55.41 229.2 22.04
8 139.35 52.6 87.93 70.09 237.32 19.28
10 132.53 54.92 75.52 73.97 248.84 15.36
12 148.17 49.6 92.52 68.54 261.07 11.2
350
300
‘?3250 s
=
8200 \
:E;)- \ =413 cdy
o
an150 \.\‘—/4 —B—6 cay
0
= \.\ 9 cdy
H00 \..\._/
50
0

Hinh 3.1. Biéu @6 thé hién hiéu qua xir Iy COD theo thoi gian va mat d

cay v6i nong do dau vao 1a 294 mg/l
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80

>

t (%)

== 3 cay

éu sua
I
[an]

r

Hié

—— 6 cdy

w
Q

N

9 cay

0 '1 T T T T T T 1
0] 2 4 6 8 10 12 14

Thoi gian x ly (ngay)

Hinh 3.2. Biéu do thé hién hiéu suit xir Iy COD theo thoi gian va mat d ciy
v6i nong dd dau vao 1a 294 mg/l
> Nhan xét: Sau khi tién hanh thi nghiém két qua cho thay thoi gian xtr ly
va mat do cay co6 anh hudng 1o rét téi hiéu Suét xur ly COD cua cay rau ngé dai.
Cu thé la:
- Sau 6 ngay: COD giam nhanh tir 294 mg/l xudng con
+159,9 mg/l di véi 3 cay rau ngd dai dat hiéu suét xtr Iy 14 45,61%
+ 130,86 mg/l dbi v6i 6 cay rau ngd dai dat hiéu suat xu 1y 1 55,41%
+229,2 mg/l d6i v6i 9 cay rau ngd dai dat hiéu suat xt 1y 1a 22,04%.
- Tir ngay thir 6 dén ngay thir 10:
+ Pbi voi 3 cay: COD tiép tuc giam xudng con 132,53 mg/l, tuong tng
HSXL = 54,92%
+ Péi voi 6 cay: COD tiép tuc giam xudng con 75,52 mg/l, tuong tng
HSXL =73,97%
+ Pbi voi 9 cay: COD tang 1én 248,84 mg/l, tuong tng HSXL = 15,36%.
- Tir ngay thir 10 dén ngay thir 12:
+ Pbi voi 3 cay: COD tang l1én 148,17 mg/l, tuong tng HSXL = 49,6%
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+ Pdi v6i 6 cay: COD ting 1én 72,52 mg/l, tuong tmg HSXL = 68,54%

+ P6i voi 9 cdy: COD tiép tuc tang lén 261,07 mg/l, tuong Ung
HSXL =11,2%.

Nhu vay, hiéu suit xtr Iy COD theo thoi gian va mat do cia cdy rau ngd

dai dat cao nhét véi ti 1¢ : 6 cay trong 12 lit nwéc va thoi gian xir 1y 1a 10

ngay.

b, Véi ndng d6 COD dau vao 1a 215 mg/I

Bing 3.3.Két qud xiv |p COD véi néong dp diu vao la 215 mg/|

S6 5 . .
cay 3 cay 6 cay 9 cay
Thoi
i oA X oA X Hiéu
glan COD | Hiéusuat| COD |Hiéusuat| COD SuAt
xur ly (mg/l) (%) (mg/l) (%) (mg/l) o
(ngay) (%)
0 215 0 215 0 215 0
2 191.3 11.02 178.5 16.98 186.17 13.41
4 149.42 30.5 125.68 41.54 161.46 24.9
6 115.99 46.05 87.65 59.23 160.5 25.34
8 08.12 54.36 55.42 74.22 173.14 19.47
10 91.1 56.23 47.73 77.8 188.77 12.2
12 106.7 50.37 63.74 70.35 202.07 6.01
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Nong dé COD (mg/1)

250
200 - 4
150
\\ == 3 cdy
100 W“. —l—6 cay
=9 cay
50
0 T T T T T T 1
0 2 4 6 8 10 12 14
Thoi gian xt ly (ngay)

Hinh 3.3. Biéu do thé hién hiéu qua xir Iy COD theo thoi gian va mat dd cay

v6i nong do diu vao 1a 215 mg/I

&u suat (%)

Hi

90
80
. /./—.\
60
” /—.'\’
/ ——3ciy
40
—il=0 cay
30
/ == cdy
- ~
. / ~
O I I I I I I ]
0 2 4 6 8 10 12 14
Thoi gian xt ly (ngay)

Hinh 3.4.Biéu d6 thé hién hiéu suit xir Iy COD theo thoi gian va mat df ciy

v6i nong dd dau vao 1a 215 mg/l
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> Nhan xét: Sau khi tién hanh thi nghiém két qua cho thiy thoi gian xt ly
va mat do cay co6 anh hudng 10 rét téi hi€u Suat xur Iy COD cua cay rau ngé dai.
Cu thé la:
- Sau 6 ngay: COD giam nhanh tir 215 mg/l xudng con
+ 115,99 mg/l ddi v6i 3 cay rau ngd dai dat hiéu suat xtr Iy 1a 46,05%
+ 87,65 mg/l d6i v6i 6 cay rau ngd dai dat hiéu suét xir Iy 12 59,23%
+160,5 mg/l d6i v6i 9 cay rau ngd dai dat hiéu suat xt 1y 1a 25,34%.
- Tir ngay thir 6 dén ngay thi 10:
+ Poi véi 3 cay: COD tiép tuc giam xudng con 91,1 mg/l, twong Ung
HSXL =56,23%
+ P6i voi 6 cay: COD tiép tuc giam xubng con 47,73 mg/l, tuong tng
HSXL =77,8%
+Pbi voi 9 cay: COD tang 1én 188,77 mg/l, twong img HSXL = 12,2%.
- Tir ngay thir 10 dén ngay thir 12:
+ Pbi voi 3 cay: COD tang 1én 106,7 mg/l, tuong tmg HSXL = 50,37%
+Pbi voi 6 cay: COD tang lén 63,74 mg/l, twong tmg HSXL = 70,35%
+ Pbéi véi 9 cay: COD tiép tuc ting 1én 202,07 mg/l, twong Ung
HSXL = 6,01%.
Nhu vy, hiéu suat xtr Iy COD theo thoi gian va mat do cia cdy rau ngd
dai dat cao nhét véi ti 1¢ : 6 cay trong 12 lit nwéc va thoi gian xir 1y 1a 10

ngay.
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¢, Véi ndng @6 COD diu vao 1a 352 mg/I

Bing 3.4. Két qua xir |y COD véi nong d¢ diu vao la 352 mg/l

So . . 3
cay 3 cay 6 cay 9 cay
Thoi
gian COD Higu | COD | Higu | COD | Hiéu
xw l\y (mg/l) suat (%) | (mg/l) | suat (%) | (mg/l) | suat (%)
(ngay)
0 352 0 352 0 352 0
2 315.04 10.5 297.58 15.46 310.11 11.9
4 255.51 27.41 219.43 35.66 266.46 24.3
6 182.68 48.1 143.33 59.28 264.7 24.8
8 156.74 55.47 101.79 71.08 286.88 18.5
10 140.65 60.04 73.28 79.18 312.9 11.08
12 150.58 57.22 85.88 74.5 327.21 7.04
400
350 Flﬁ\h\w\\
= 300 \ N~
E 250 i\
O
S 200 —4—3cdy
«Qr
Eﬂ' 150 \‘V‘— =6 cdy
2 100 9cay
50
O I I I I I I 1
0 2 4 6 8 10 12 14
Thoi gian xt ly (ngay)

Hinh 3.5. Biéu d6 thé hién hiéu qua xir Iy COD theo thoi gian va mat do cay
véi nong do dau vao la 352 mg/I
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Hinh 3.6. Biéu do thé hién hiéu suit xir Iy COD theo thoi gian va mat do ciy

v6i ndng do dau vao 1a 352 mg/I

> Nhan xét: Sau khi tién hanh thi nghiém két qua cho thay thoi gian xtu ly
va mat do cay co anh hudng 1o rét toi hiéu Suét xur ly COD cua cay rau ngé dai.
Cu thé 1a:
- Sau 6 ngay: COD giam nhanh tir 352 mg/l xudng con
+ 182,68 mg/l ddi v6i 3 cdy rau ngd dai dat hiéu suét xtr 1y 1a 48,1%
+ 143,33 mg/l ddi v4i 6 cay rau ngd dai dat hiéu suat xu 1y 1a 59,28%
+ 264,7 mg/l d6i v6i 9 cay rau ngd dai dat hiéu suat xtr Iy 1a 24,8%.
- Tir ngay thir 6 dén ngay thir 10:
+ Poi voi 3 cay: COD tiép tuc giam xubng con 140,65 mg/l, twong tng
HSXL = 60,04%
+Pbi v6i 6 cay: COD tiép tuc giam xudng con 73,28 mg/l, tuong tmg HSXL =
79,18%
+ Dbi voi 9 cay: COD tang 1én 312,9 mg/l, tuong tng HSXL = 11,08%.
- Tir ngay thir 10 dén ngay thir 12:
+ Pbi voi 3 cay: COD tang 1én 150,58 mg/l, twong tng HSXL = 57,22,36%
+ Pbi voi 6 cay: COD tang 1én 85,88 mg/l, twong tng HSXL = 74,5%
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+ P& v6i 9 cay: COD tiép tuc ting lén 327,21 mg/l, tuwong Ung
HSXL = 7,04%.

Nhu vay, hiéu suit xtr Iy COD theo thoi gian va mat do cia cdy rau ngd
dai dat cao nhat véi ti 16 : 6 cly trong 12 lit nwéc va thoi gian xir 1y 1a 10

ngay.

Két luin:

Tir nhitng két qua trén cho thay hiéu suét xir Iy COD theo thoi gian va mat
do cua cay rau ngé dai dat cao nhat v6iti1é : 6 cay trong 12 lit nwéc va thoi
gian xi ly 1a 10 ngay.

Ham lugng COD giam dan theo thoi gian xur Iy nhung dén mot thoi diém
nhat dinh ham luong COD lai ting trd lai gdy 6 nhiém ngudn nudc da xir 1y.
Qus trinh trén c6 thé giai thich nhu sau:

Anh huong cua thoi gian xtr 1y dén hiéu suit c6 thé duge chia thanh 2 giai doan:
+ Giai doan ham luong COD giam dan theo thoi gian xtr Iy

- Trong nhiing ngay dau COD giam rat nhanh do vi sinh vat bam trén ré
clia cdy rau ngd dai str dung chat hitu co trong nudc thai 1am nguon dinh dudng
va duoc cung cap du oxy nén sinh khdi vi sinh vat ting 1én giup lam ting qua
trinh phan hay céac chat hitu co.

- Trong nhitng ngay tiép theo, COD giam chdm do vao thoi diém nay,
ngudn dinh dudng cho vi sinh vét dan can kiét tir d6 1am giam sinh khdi bam
trén ré cdy dan dén kha ning tiép xtic ctia vi sinh vat v4i chét hitu co cling giam
dan nén hiéu suat tang cham.

+ Giai doan ham lugng COD bat dau tang trd lai

- Néu kéo dai qua thoi gian xtr 1y nhu & giai doan trén sé& dan dén hién
tugng tréc mang vi sinh vat do thiéu dinh dudng, hoac do ré cay sau mot thoi
gian xtr 1y ma khong dugc thay sé& dan dén hién tuwong bi bit cac mao quan lam

giam kha ndng bam dinh cua vi sinh vit, kha nang tiép xtic véi chat hitu co. Do
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d6 hi€u suat xur Iy gidm dan va nudc bi nhiém ban tré lai. Dan chung 1a sau 10

ngay xir Iy ham luong COD bét dau tang 1én( dbi véi 3 va 6 cay).

- Ngoai ra, mat do cdy qua day cling lam cho ham lugng COD tang. Mat do

cay nhi€u nén thi€u anh sang dé cho cay quang hop, cay dan chét dan dén vi

sinh vat khong con noi cu tra cling bi chim xudng day, chat hitu co trong nudc

lai ting cao va nong d6 COD lai ting dan.

3.2.2. Két qua xir Iy NH," .

Khao sat su bién doi NH," theo mat do cay va thoi gian xir Iy khi ding

cac loai thyc vat c6 kha ndng song trong mdi truong nude nhu cdy rau ngo dai.

Ta thu duoc két qua sau

a, Véi ndng do NH," dau vao 1a 29 mg/|

Bing 3.5.Két qua xiv Iy NH,"* véi nong dp dau vao la 29 mg/l

So X X .
cay 3 cay 6 cay 9 cay

Thoi
Gian + . A £ + A £ + . A £
xi¥ Iy NH,4 Hi¢u suat NH,4 Hiéu suat NH,4 Hi€u suat
( ngdy) (mg/l) (%) (mg/l) (%) (mg/l) (%)

0 29 0 29 0 29 0

2 25.36 12.57 23.89 17.6 24,7 14.8

4 19.23 33.68 17.94 38.12 21.63 25.4

6 15.36 47.02 12.86 55.67 21.31 26.5

8 13.63 52.97 8.94 69.17 23,28 19.69

10 13.01 55.11 7.8 72.96 25,13 13.34

12 14.49 50.19 8.58 70.04 26,65 8.09
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Hinh 3.7.Biéu d6 thé hién hiéu qua xir Iy NH," theo thoi gian va mat do ciy

v6i nong dd dau vao 1a 29 mg/l
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Hinh 3.8.Biéu d6 thé hién hiéu suat xir Iy NH," theo thoi gian va mat d¢ ciy

v6i nong d dau vao 1a 29 mgl/l
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> Nhan xét: Sau khi tién hanh thi nghiém két qua cho thiy thoi gian xt ly
va mat do cay co6 anh hudng rd rét téi hi¢u Suét xur Iy NH," cta cay rau ngé dai.
Cu thé 1a:
- Sau 6 ngay: NH," giam nhanh tir 29 mg/l xudng con
+ 15,36 mg/l d6i v6i 3 cay rau ngd dai dat hiéu suét xtr 1y 1a 47,02%
+ 12,86 mg/l d6i v6i 6 cay rau ngd dai dat hiéu suét xir 1y 12 55,67%
+ 21,31 mg/l d6i v6i 9 cay rau ngd dai dat hiéu suét xtr Iy 1a 26,5%.
- Tir ngay thir 6 dén ngay thi 10:
+ P6i v6i 3 cay: NH," tiép tuc giam xudng con 13,01 mg/l, twong tng
HSXL = 55,11%
+ Poi véi 6 cay: NH," tiép tuc giam xudng con 7,8 mg/l, twong tng HSXL =
72,96%
+Pbi voi 9 cay: NH," tang 1én 25,13 mg/l, twong tmg HSXL = 13,34%.
- Tir ngay thir 10 dén ngay thir 12:
+Pbi voi 3 cay: NH," tang 1én 14,49 mg/l, HSXL = 50,19%
+ Pdi v6i 6 cay: NH," tang 1én 8,58 mg/l, HSXL = 70,04%
+Pdi v6i 9 cay: NH, " tiép tuc tang 1én 26,65 mg/l, HSXL = 8,09%.
Nhu vay, hiéu sudt xtr Iy NH," theo thoi gian va mat do cua ciy rau ngd
dai dat cao nhat véi ti 18 : 6 cay trong 12 lit nwéc va thoi gian xir 1y 1a 10

ngay.
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b, Véi ndng @6 NH,* dau vao 1a 20,7 mg/I
Bing 3.6. Két qud xir Iy NH,* véi nong dé diu vao la 20,7 mg/|

Sb . . 3
cay 3 cay 6 cay 9 cay
Thoi
gian NH,” | Higu | NH, | Higu | NH, | Hiu
xur ly (mg/l) | suat (%) | (mg/l) | suat (%) | (mg/l) | suit (%)
(ngay)
0 20.07 0 20.7 0 20.7 0
2 17.43 15.79 16.9 17.9 17.95 13.25
4 13.86 33.01 13.38 40.19 16.12 22.13
6 11.36 45.09 9.01 56.45 155 25.11
8 9.27 55.17 6.18 70.11 17.11 17.29
10 8.56 58.62 5.39 73.96 17.77 14.14
12 9.83 52.48 6.33 69.41 18.61 10.08
25
— 20 n
e
an
BN
o 15
8 \\\\\ =—4=—3 cay
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o 10 W‘ =86 cdy
T3]
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£ 5
O T T T T 1
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Hinh 3.9.Biéu d6 thé hién hiéu qua xir Iy NH," theo thoi gian va mat d¢ ciy

v6i nong d¢ dau vao 1a 20,7 mg/l
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Hinh 3.10.Biéu dé thé hién hiéu suat xir Iy NH," theo thoi gian va mat do

cay véi nong dd dau vao 1a 20,7 mg/l

> Nhan xét: Sau khi tién hanh thi nghiém két qua cho thay thoi gian xtr ly

va mat do cay c6 anh hudng rd rét téi hiéu suat xir Iy NH," cia cdy rau ngo dai.

Cu thé 1a:

- Sau 6 ngay: NH," giam nhanh tir 20,7 mg/l xuéng con
+ 11,36 mg/l d6i véi 3 cay rau ngd dai dat hiéu suét xtr Iy 1a 45,09%
+ 9,01 mg/l d6i véi 6 cay rau ngd dai dat hiéu suat xir 1y 12 56,45%
+ 15,5 mg/1 d6i voi 9 cay rau ngd dai dat hiéu suat xir 1y 1a 25,11%.

- Tir ngay thir 6 dén ngay thir 10:

+ Pbi véi 3 cay: NH," tiép tuc giam xubng con 8,56 mg/l, tuong tng

HSXL =58,62%

+ Pbi v6i 6 cay: NH," tiép tuc giam xubng con 5,39 mg/l, tuong tng

HSXL =73,96%

+Dbi voi 9 cay: NH," ting 1én 17,77 mg/l, twong tmg HSXL = 14,14%.

- Tir ngay thir 10 dén ngay thir 12:
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+ Pbi voi 3 cay: NH," ting 1én 9,83 mg/l, twong tmg HSXL = 52,48%
+ Pbi voi 6 cay: NH," ting 1én 6,33 mg/l, twong tmg HSXL = 69,41%
+ Db véi 9 cay: NH," tiép tuc ting 1én 18,61 mg/l, twong Ung
HSXL = 10,08%.

Nhu véy, hiéu sudt xtr Iy NH," theo thoi gian va mat do cua cdy rau ngd
dai dat cao nhat véi ti 16 : 6 cly trong 12 lit nwéc va thoi gian xir 1y 1a 10

ngay.
¢, V6i ndng d@d NH," dau vao 1a 32,5 mg/l

Bing 3.7.Két qua xi# Iy NH,* véi nong dé diau vao la 32,5mgl

So A . .
3ca 6 ca 9ca
cay y y y
Thoi
glan NH," | Hiéusuiat| NH," |Hiéusuat| NH," | Hiéu suat
xu ly (mg/l) (%) (mg/l) (%0) (mg/l) (%0)
(ngay)
0 32.5 0 32.5 0 32.5 0
2 28.18 13.25 26.14 19.56 | 26.65 18
4 22.7 30.13 20.1 38.14 | 23.79 26.8
6 18.14 44.2 13.18 59.42 | 2422 | 2547
8 14.09 56.63 8.48 73.89 | 26.23 | 19.29
10 13.07 59.7 6.8 79.04 | 2794 | 14.02
12 13.8 57.49 8.07 75.14 | 29.23 10.7
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Hinh 3.11. Biéu d6 thé hién hiéu qua xir Iy NH," theo thoi gian va mat do

cay voi ndong do dau vao 1a 32,5 mg/l
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Hinh 3.12.Biéu @6 thé hién hiéu suat xir Iy NH," theo thoi gian va mat do

cay véi nong dd dau vao 1a 32,5 mg/l

Pham Thi Minh Thu — MT 1202 Page 47



Khéa ludn tot nghiép

> Nhan xét: Sau khi tién hanh thi nghiém két qua cho thiy thoi gian xu 1y
va mat do cay co6 anh hudng rd rét téi hi¢u Suét xur Iy NH," cta cay rau ngé dai.
Cu thé la:
- Sau 4 ngay: NH," giam nhanh tir 32.5 mg/l xubng con
+ 22,7 mg/l d6i v6i 3 cay rau ngd dai dat hiéu suét xir 1y 1a 30,13%
+ 20,1 mg/l d6i véi 6 cay rau ngd dai dat hiéu suat xir 1y 1a 38,14%
+ 23,79 mg/l d6i v6i 9 cay rau ngd dai dat hiéu suét xtr Iy 1a 26,8%.
- Tir ngay thir 4 dén ngay thi 10:
+ P61 voi 3 cay: NH," tiép tuc giam xudng con 13,07 mg/l, tuong tng
HSXL =59,7%
+ Poi v6i 6 cay: NH," tiép tuc giam xudng con 6,8 mg/l, twong Ung
HSXL =79,04%
+Pbi voi 9 cay: NH," ting 1én 27,94 mg/l, twong tmg HSXL = 14,02%.
- Tir ngay thir 10 dén ngay thir 12:
+ Pbi voi 3 cay: NH," ting 1én 13,8 mg/l, twong tng HSXL = 57,49%
+ Pbi voi 6 cay: NH," ting 1én 8,07 mg/l, twong tmg HSXL = 75,14%
+ Pbéi véi 9 cay: NH,” tiép tuc ting lén 29,23 mg/l, tuwong Ung
HSXL = 10,07%.

Nhu vy, hiéu suat xtr Iy NH," theo thoi gian va mat do cua ciy rau ngd
dai dat cao nhét véi ti 1¢ : 6 cay trong 12 lit nwéc va thoi gian xir 1y 1a 10
ngay.

Két luan:

Tir nhitng két qua trén cho thay hiéu suat xtr Iy NH," theo thoi gian va mat
d6 ciia cdy rau ngd dat cao nhat véi ti 16 : 6 cay trong 12 lit nwée va thoi gian
xtr ly 1a 10 ngay.

Ham luong amoni giam dan theo thoi gian xir 1y 1a do xay ra qua trinh oxy
hoa sinh hoa chuyén hoa cac hop chat amoni thanh nitrit va nitrat, lam cho ham

lugng amoni giam.
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Vi sinh vat sir dung mot phan cac hop chit hitu co trong nudc thai dé xay
dung té bao, mot phén cic chét nay bi chinh cac vi khuan nitrat hoa
(nitrosomonas) chuyén thanh NO,™ va giai phong ning lugng theo phuong trinh:

NH,” + 3/20, — NO, + H,0 + 2H" +NL

Sau d6 cac vi khudn nitrobacter chuyén hoa tiép NO,”—» NO;". Vi vy
ma ham lugng amoni giam xudng.

Nong do Amoni ting do mat do cdy qua nhiéu, cdy thiéu anh sang quang
hop s& dan dén bi chét. Khi cy chét thi chat hitu co trong nudc lai ting, nong do

Amoni tdng theo.
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KET LUAN VA KIEN NGHI

Qua qua trinh thuc hién dé tai khoa luan “Nghién ciru Xit Iy nwéc thdi sinh
hoat bing cdy rau ngé dai”, ching t6i di thu dugc mot sd két qua nhu sau:

1. Nudc thai sinh hoat ctia khu vue Nghia X4 — Lé Chan — Hai Phong dang
bi 6 nhiém kha ning né.

Cac chi tiéu vat 1y, hoéa Iy ciia nudc thai sinh hoat c6 do nhiém ban cao,
vuot qua quy chuan cho phép cua nudc thai sinh hoat loai B (QCVN
14:2008/BTNMT):

- COD dao dong tir 215 + 352 mg/1 vuot qua chi tiéu 2,69 + 4,4 1an.

- NH," dao dong tir 20,7 + 32,5 mg/l vuot qua chi tiéu 2,07 = 3,25 lan.

2. Nghién ctru kha nang xu 1y nude thai sinh hoat bang cdy rau ngd dai cho
théy sau khoang thoi gian 10 ngay va mat do 1a 6 cay trén 12 lit nude dat hi¢u
suit cao nhat va dat gia tri thap hon so véi quy chuan loai B.

3. Cayrau ngé dai 1a mot loai thyc vat moc hoang co thé str dung dé xur ly

nudce thai sinh hoat. Rat dé kiém nguyén liéu ma hiéu qua xtr 1y cao.

% Kién nghi

1. Nén nghién ctru kha ning hap thu cac chi tiéu hoa 1y, vat Iy khac cia cay rau
ngo dai.

2. Nghién ctru ap dung m6 hinh dé xir 1y cac loai nudc thai khac nhu nudc thai
cong nghiép, nudc thai bénh vién, nudc thai chan nuoi.....

3. Vi day 1a mot phuong phap don gian voi vat liéu 1a cac loai thuc vat dé tim,

chi phi van hanh thap, rat phu hop véi diéu kién nudc ta nén cac co quan chirc

nang c6 thim quyén va cac nganh co lién quan can cha y dén hon nita dén

phuong phap nay.
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TAI LIEU THAM KHAO

“Gido trinh cong nghé xir Iy nwéc thdi” — Tran Vin Nhan, Ngo Thi
Nga. Nha xuét ban khoa hoc va ky thuat, Ha No61, 1999.

“Gido trinh Cong nghé xir ly nwéc thdi bang phwong phdp sinh hoc” —
PGS. TS. Luong Birc Pham. Nha xuat ban gido duc, Ha Noi, 2002.

“Héa hoc méi trwong” — Ding Kim Chi. Nha xuit ban khoa hoc va ky
thuét, Ha Noi.

“Ky thudt méi trwong” — Duong Ptc Hong. Nha xuat ban khoa hoc va
ky thuat, Ha Noi, 2001.

“Xir Iy nwéc thdi”- PGS. PTS. Hoang Hué. Nha xuat ban Xay dung, Ha
Noi1, 1996.

“Xi¢ Iy nwéc thdi do thi”- Tran Duc Ha. Nha xuat ban khoa hoc va ky
thuat, Ha Noi, 2006.
http://tailieu.vn/xem-tai-lieu/tong-quan-ve-nuoc-thai-sinh-
hoat.488574.html

http://tailieu.xulymoitruong.com/tai-lieu-ebooks/xu-ly-nuoc/xu-ly-nuoc-

thai-xu-ly-nuoc/doi-net-ve-xu-ly-nuoc-thai-o-viet-nam.html

http://vi.wikipedia.org/wiki/Ngd
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