Khoa luan tt nghiép

LOI MO DAU

Ngay nay, voi su phat trién cua nén kinh té - x4 hoi. Poi séng con ngudi
ngay cang dugc nang cao. Do thi duoc md rong nhiéu. Néu khéng duge su quan
tam ctia chinh quyén, ciing nhu ngudi dan, moi trudng séng s& ngay cang giam
sut. Pac biét la moi1 trudng nudce.

Nguyén nhan chinh gay ra 6 nhiém nudc 1a do qua trinh str dung cta con
ngudi trong cac hoat dong séng hay san xut ciia minh, lam thay d6i tinh chat va
thanh phan nuéc ban dau. Cac chit thai nay khi thai ra moi truong nude, gy
mui hoi thdi, 1am chdm qué trinh chuyén hoa va hoa tan oxy vao nuéc, dinh
dudng héa nudc mat, 1am can trd qua trinh sinh trudng va phat trién cia sinh
vat.

Hién nay, c6 nhiéu phuong phap xtr 1y nuéc thai cho hiéu qua cao. Mdi
phuong phép c6 wu - nhuge diém riéng. Tuy nhién, phuwong phap sinh hoc 13
phuong phap kha than thién véi moi truong va dang duge quan tdm nghién ciu
g dung rong rii trong thuc té.

Puoc sy dong vién, gitip d& ctia ThS. Hoang Thi Thay, em cd tim hiéu,
khao sat kha nang xu 1y nuéc thai bang phuong phap sinh hoc, cu thé 1a:

“Nghién civu xi¢ Iy nwéc thdi dé thi bang bai loc ngam”
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CHUONG I: TONG QUAN
1.1. Khai niém nuwéc thai[l, 2, 6, 7]

Nudc thai la nudc da qua qua trinh st dung ctia con nguoi va dugc con
nguoi thai ra moi trudng.

Thanh phﬁn cua nudc thai bao gém cac tap chit vo co, hitu co, vi sinh vit...
Khi di vao méi trudng, sé tac dong tiéu cuc téi moi truong nhu gdy mui hoi thdi,
anh huodng t6i qua trinh sinh trudng va phat trién cta sinh vat, gay bién d6i tinh
chat moi truong tiép nhan.

- Nudc thai do thi 1a nudec dugce thai ra sau cac hoat dong sinh hoat, san
xuét, tu nhién trén pham vi do thi, gém nudce thai sinh hoat, nudc thai san xuét
va nudc mua.

- Nudce thai sinh hoat 1a nude thai phat sinh tir cac hoat dong sinh hoat ctia
cac cong ddng dan cu tir khu vuce d6 thi, trung tim thuwong mai, khu vuc vui choi
gidi tri, co quan cong so ...

Thong thuong, nudc thai sinh hoat cia ho gia dinh dugc chia lIam hai loai
chinh: nudc den va nudc xam. Nudc den la nudc thai tir nha vé sinh, chira phén
16n céac chat 6 nhiém, cha yéu 1a chét hitu co, cac vi sinh vat gay bénh va can lo
limg. Nudc xam 13 nudc phét sinh tir qua trinh rira, tam, giit, voi thanh phan cac
chat 6 nhiém khong dang ké.

Nudc thai sinh hoat thuong chira ham lugng nito va photpho cao.

- Nudc thai céng nghiép 1a nudc thai phat sinh tir cAc hoat dong san xuét
cong nghiép. Tinh chat cua nudc thai cong nghiép phu thudc vao day truyén
cdng nghé, nguyén liéu... thdng thudng nudc thai cdng nghiép co tinh chat,
thanh phan, luu luong 6n dinh va dé thu gom.

- Nudc thai nong nghiép: Phat sinh trong cac hoat dong nong nghiép nhu
nuéc canh tac chira nhiéu thuéc BVTV, phan bon hoa hoc, nuée nudi trdng thuy
san, nudce thai tir chan nudi gia stc gia cam.

- Nudc thai y té : Phat sinh trong cac hoat dong kham chira bénh cuia cac

bénh vién, phong kham, trung tam y té trong khu vuec.
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1.2. Mot s6 thong sé danh gia chat lwong nudc thai [7,6]
banh giad chét lugng nude cling nhu mirc do 6 nhiém nudc, can dua vao

mot sO thong s6 co ban dé so sanh véi cac chi tiéu cho phép vé thanh phan nudc
thai. Cu thé 1a thong qua céc chi ti€u vat ly, chi tiéu hoa ly, chi tiéu hoa hoc, chi
ti€u sinh hoc. Vi¢c xac dinh cac chi ti€u cua nudc sé cho phép danh gia mirc do
6 nhiém ctia nuéc, bién phap xu 1y thich hop va hiéu qua cta phuong phap xir 1y
nuoc.
1.2.1. Chi tiéu vat ly

s Nhiét do

Nhiét d6 nudc thai 1a mot trong nhiing thong sé quan trong, bai vi phan 16n
cac cong nghé xtr li nudc thai déu tmg dung cac quy trinh xir 1y sinh hoc, ma cac
qua trinh d6 déu bi anh huéng manh boi nhiét do.

Nhiét do dong mot vai tro nhat dinh trong doi séng cua thily sinh vat, Vi
sinh vat. Pong thoi nhiét d6 c6 tham gia vao qua trinh phan hily cac hop chat
trong nudc.

Nhiét d6 cta nudc thay ddi theo mua, theo cac thoi diém trong ngay. O
nudc ta, nudc bé mit co khoang dao dong tir 14.3°C — 33.5°C, nhiét do nudc
ngam it bién doi hon tir 24°C — 27°C.

Ngudn gdc gy ra 6 nhidm nhiét cht yéu 1a nudc thai trong qué trinh san
XUAt cua con nguoil da dem theo mot lugng nhiét nhét dinh, theo dong nudc thai
ra ngoai moi truong. Nhiét do trong cac loai nudc thai nay thuong cao hon
10°C — 25°C so voi nudce thuong.

Nhiét d6 ctia nudc anh huong dang ké dén ché do hoa tan oxy vao nudc.
Khi nhiét d6 ting, qua trinh oxy hoa sinh hoa cac chat hitu co xay ra vdi cuong
dd manh hon, d6 hoa tan cua oxy vao nudc lai gidm Xuéng dan toi luong oxy
hoa tan giam. Khi nhiét do cua nudc thép thi nguoc lai.

% Mau sic
Nuéc sach khong mau. Khi nudc bi nhiém ban, nude s& c6 mau dic trung.

Mau sac cua nudc anh hudng tdi tham mi, chat luwgng ctia san pham, qua

%
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trinh truyén anh sang.

Mau cua nudc dugce phan ra lam hai dang: Mau thuc do cac chit hoa tan
hodc cac hat keo va mau biéu kién 1a do céac chat lo ling trong nudc tao nén.

Nudc ¢6 mau xanh dam, ching té nudce bi phi dudng hoac cac thuc vat nodi
phat trién qua muc. Qua trinh phan huy cac chat hitu co s& 1am xuat hién axit
humic hoa tan, 1am nudc c6 mau vang. Nudc c¢6 mau den biéu thi sy phan giai
gan dén mirc cudi cling cia cac hop chat hitu co. Bén canh do, nudc thai con co
mau nau den hodc do nau do mét sd loai nude thai san xuét khac tao thanh.

% Mui

Nudc tu nhién khong c6 mui. Mui ctia nude chit yéu 13 do sy phan huy cia
cac hop chat hitu co ma trong thanh phan coé cac nguyén to nito, phdt pho, luu
huynh.

Nudc ¢6 mui khai do cac amin (R3N, R;NH, RNH,...) va photphin (PHs),
mui hoi théi do H,S, cac hop chat Indol, Scattol (phan hiy tir aminoaxit)

C6 thé xac dinh mui cia nudc theo phuong phap sau: Mau nude dua vao
binh day kin nap, lic khoang 10s — 20s r6i mé nap, ngiri mui roi danh gia khong
mui, mui nhe, trung binh, ndng va rat nang. Luu y, khong dé dong hoi di thﬁng
vao mili.

& Vi

Nudc tu nhién khong c6 vi va trung tinh véi pH = 7. Nudc bi 6 nhiém céc
chat ban khac nhau s& c6 vi khac nhau. Nudc c¢6 vi chua khi pH < 7 (do nhiém
axit va oxit axit SO,, CO,, NOX,...), vi néng do kiém va vi min cta nudc do c6
chtra mudi v co hoa tan.

s D¢ duc

Nudc sach thuong trong subt. Nude duc 1a do cac hat lo limg, cac chat hiru
co phan hily hodc do giéi thuy sinh giy ra. Po duc 1am kha ning truyén anh
sang, anh hudng toi kha ning quang hop cua thity thuc vat, giy giam tham mi va
lam gidm chat luong nude khi st dung. Vi sinh vat co6 thé bj hép phu b1 cac hat

ran lo limg, gay khé khin khi khir khuan. Do duc cang cao nuée nhiém ban cang
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16n.

Do duc co thé do bang s6 do trén may so mau quang dién voi kinh loc mau
d6 co bude song 750 — 860nm. Céch tién hanh nhu sau: LAy nude trong cho vao
may quay ly tam 3000 vong / pht trong vong 5 phut, gat bot 1dy dich trong ctia
nuéc dua 1én may so mau, chinh may vé sé 0. Sau d6 ldy cac mau thir cho vao
Cuvet va do trén mdy so mau. S6 do duoc biéu thi d6 duc cia mau thu,
don vi la FAU.

1.2.2. Chi tiéu hoa ly

s Do pH

D6 pH 1a mot trong nhitng chi tidu xac dinh dbi vdi nude cap va nudc thai.
Chi s6 nay cho thay can thiét phai trung hoa hay khong va tinh luong hoa chat
can thiét trong qu4 trinh déng tu, keo tu va khir khuan. ..

D6 pH cia nuéc duoc dic trung boéi ndong do ion H' ¢d trong nude. Tinh
chat cia nudc dugc xac dinh theo cac gia tri khac nhau ctia pH.

pH = 7: Nudc trung tinh.

pH > 7: Nudc mang tinh kiém.

pH < 7: Nudc mang tinh axit.

Su thay doi tri s6 pH lam thay ddi cac qua trinh hoa tan hodc keo tu, lam
tang hay giam van tc ciia cac phan img hoa sinh xay ra trong nudc.

s Ham lwong oxy hoa tan (DO)

Ham lugng oxy hoa tan trong nudc c¢6 ngudn goc tir khong khi hay tir quéa
trinh quang hop cua thuc vat thuy sinh.

Binh thuong oxy hoa tan trong nudce khoang 8 — 10 mg/1, chiém 70% — 85%
khi oxy b&o hoa. Mirc oxy hoa tan trong nudc ty nhién va nude thai phu thudc
vao muc d6 6 nhiém chat hitu co, vao hoat dong cua gidi thuy sinh va vao Cac
hoat dong hoda sinh, hoa hoc, vat 1y cia nudce.

Cac ngudn nudc mit do c¢d bé mit tiép xtc véi khong khi, nén thudng co
ham luong DO cao. Qua trinh quang hop va ho hip cua céc loai thiy sinh ciing

lam thay d6i ham lugng DO c6 mat trong nudc.
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Oxy hoa tan trong nudc rat can cho sinh vat hiéu khi. Khi nuéc bi 6 nhiém
nang, oxy giam nhiéu cho cac qua trinh hoa sinh va xuat hién hién tuong thiéu
oXy trdm trong.

Pé xac dinh DO trong nudc thai, ngudi ta thudng dung phuong phap
Winkler. Phuong phap nay dwa vao qua trinh oxy héa Mn'* thanh Mn?* trong
mdi truong kiém va Mn? lai c6 kha ning oxy héa I~ thanh |, trong mdi truong
axit. Nhu vay lugng I, gidi phong tuong duong véi lugng oxy hoa tan trong
nuéc thai. Lugng 16t nay dugc xay dung bang phuong phap chuin do véi dung
dich Natrithiosunfat (Na,S,03). Bon vi la mg/I.

% Nhu cdu oxy sinh héa (BOD)

Nhu cau oxy sinh héa 1a lugng oxy can thiét dé oxy hoa cac chat hiru co c6
trong nude bang vi sinh vat (chu yéu 1a vi khuan) hoai sinh, hiéu khi.

Chi s6 BOD 1a théng s6 quan trong dé danh gia mac d6 6 nhiém nudc, lién
quan dén lugng oxy tiéu thu do vi sinh vat khi phan hity chat hitu co 6 trong
nude thai. BOD cang cao chimg t6 lugng chat hitu co c6 kha nang phan huy sinh
hoc trong nudc cang 16n. BOD thap thi nguoc lai. Do d6 BOD con duoc tGng
dung dé udc luong cong sudt cac cong trinh xir Iy sinh hoc, ciing nhu danh gia
hiéu qua cua cac cong trinh do6. Bon vi la mg/I.

Co ché cua qua trinh:

Chét hitu co + O, vsv_, CO,+ H,0 + Té bao méi + San pham trung gian.

Qua trinh nay doi hoi thoi gian dai do phu thudc vao ban chat ciia chat hitu
co, cac chung loai vi sinh vat, nhiét do nguén nudc, cling nhu mot sb chat co
doc tinh & trong nude. Binh thuong 70% nhu cau oxi dugc sir dung trong 5 ngay
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 ton qua nhiéu thoi gian. Do d6, ngudi ta xac dinh
luong oxy can thiét dé vi sinh vat phan hity cac chat hitu co trong vong 5 ngay &

20°C 1a BOD:s”.

%
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% Nhu cdu oxy héa hoc (COD)

Nhu cau oxy héa hoc 13 lugng oxy can thiét cho qua trinh oxy hoa toan bd
cac chét hitu co trong nudc thanh CO, va H,O. Chi s6 COD biéu thi lwong chat
hitu co c¢6 thé oxy hoa bang phuong phap hoa hoc, duge xac dinh bang phuong
phap Bicromat.

Nguyén tic cua phuwong phip ndy 1a dung chit oxy héa manh
K,Cr,0; (kali bicromat) trong moéi truong axit H;SO,4 98%, xUc tac la Ag,SOy,
dé oxy hoa céc chit hitu co c¢6 trong maiu nudc phén tich. Phan tmg duogc thuc
hién trong bép nung & nhiét d6 150°C, véi thoi gian 1a 2h.

Chét hitu co + Cr,0;° + H" — CO, + H,0 +2 Cr**

Sau d6, chudn d6 lugng du Cr,0;* bing dung dich mubi Mohr véi chi thi
difenylamin [(C¢Hs),NH]. Piém két thuc chuan do 1a khi dung dich chuyén tir
mau den sang mau xanh réu.

Chi s6 COD> BOD
1.2.3. Chi tiéu hoa hoc

% Tong ham lwong nito (TN)

Nuéc thai sinh hoat ludn c6 mét sb hop chit chtra nito. Nito 1a chit dinh
dudng quan trong trong qua trinh phét trién cta sinh vat trong cac cong trinh xir
1y sinh hoc.

Trong nudc hop chit chira nito thudng ton tai & 3 dang: hop chét hitu co,
amoniac va dang oxy hoa (nitrat, nitrit). Cac dang ndy 1a cac khau trong chudi
phan hity hop chét nito hitu co.

Hai dang hop chét vo co chta nito co trong nude thai 1a nitrit va nitrat. Nitrat 13
san pham oxy hoa ctua amoni (NH,") khi ton tai oxy, goi 1a qua trinh nitrat hoa.
Con nitrit (NO,) 1a san pham trung gian ctia qua trinh nitrat hoa, nitrit 1a hop
chat khong bén viing dé bi oxy hoa thanh nitrat (NO3z). Amoni tiéu thu oxy
trong qué trinh nitrat hda va cac rong, tao, €0, Vi tao dung nitrat 1am thirc an dé
phat trién, cho nén néu ham lugng nito c6 trong nudc thai xa ra séng, hd qua

mutc cho phép s& gy ra hién tuong pha dudng kich thich su phat trién nhanh cua
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rong, réu, tao lam ban nguén nudc.

Téng Nito la téng cac ham lugong Nito hitu co, ammoniac, nitrit, nitrat.
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 thudng dugc
xéac dinh bang phuong phap so mau hodc chuan do, con nitrit va nitrat dugc xac
dinh bang phuong phap so mau.

Pé xac dinh tong nito theo phuong phap Kendal nguoi ta pha méau bang
axit H,SO, dic nong, khi d6 cac dang nito hitu co chuyén vé dang ion NH,*. Sau
d6 dwa pH cta dung dich 1én cao dé NH," chuyén thanh NHg, tiép tuc cat tach
NH; béng cach chuén do.

Nudc chira hau hét cac hop chit nito hitu co, amoniac hodc NH," 13 nudc
méi bi 6 nhiém. Nudc chu yéu nitrit (NO,) 13 nudc di bi 6 nhiém trong thoi
gian dai. Nudc chira chu yéu 1a nitrat (NO3'), chtng té qua trinh phan hiy da két
thuc.

% Tong ham luwong phospho (TP)

Phospho ton tai trong nudc duoi dang H,PO,, HPO42', PO43',
polyphosphat (Naz(POs)e...) va phospho hitu co. Pay 1a mot trong nhimg ngudn
dinh dudng cho thuc vat dusi nudc nhung ham lugng phospho 16n gay 6 nhiém
moi trudng nude va gop phan thuc day hién tuong phu dudng & cc thuy vue.

Ham lugng phospho trong nudc thai cao lam cho céac loai tao, thuc vat lon
phat trién gay 4ch tic dudng 6ng, dong chay. Pac biét cac loai tio bung phat 1am
cho nudc chuyén mau, c¢6 thé mau trrfmg, do, xanh, nau. Sau do tao tu phan huy,
théi rita 1am nudc bi 6 nhiém thir cap, thiéu oxy hoa tan trim trong dan dén cac
sinh vat bi chét.

Trong nudc thai, ngudi ta thudng xac dinh tong ham luong phospho dé xéac
dinh chi s6 BODs: N: P véi muc dich chon phuong phap xur 1y thich hop. Ngoai
ra, ciing c6 thé xac lap ti s6 gilta P va N dé danh gia mirc d6 cac chat dinh dudng

trong nudc.

%
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% Tong ham lwong chit rin (TSS)

Téng chat ran duoc xac dinh bang trong luong kho phan con lai sau khi cho
bay hoi 1 lit mdu nudc trén bép cach thuy roi sdy kho & 103°C cho dén khdi
luong khong doi.

Chét ran lo limg (SS) ton tai trong nudc gom cac chit vo co va cac chat hitu
co & dang huyén phi hoic keo.

SS anh huong téi chét lugng nudce khi str dung cho sinh hoat, cho san XUuAt,
can tré hodc tiéu ton thém nhiéu hoa chét trong qua trinh xu 1y, ddc biét 1a gay
anh huong nghiém trong trong viéc kiém soat qua trinh xtr 1y nudc thai bang
phuong phap sinh hoc.

SS ¢6 thé do bang sd do trén may so mau quang dién véi kinh loc mau do c6
budc s6ng 630 — 810nm. Po SS bang cach iy nude cat 2 1an cho trong may
quay ly thm 3000 vong/pht trong vong 5 phut, 1ay dich trong ctia nudc dua lén
méy so mau, chinh may vé s6 0. Sau d6 1y cac miu thtr cho vao Cuvet va do
trén may so mau. S& do duge biéu thi d6 duc ciia mau thir, don vi tinh bﬁng mg/l
(9/).

1.2.4. Chi tiéu sinh hoc

Trong nudc c6 nhiéu loai vi tring, siéu vi tring, vi tao, vi khuan va cac don
bao. Ching xAm nhap vao nudc tir mdi truong xung quanh hodc sdng va phat
trién trong nudc, dac biét 1a nudce thai bénh vién

Loai vi sinh vat ¢6 hai 1a cac nhém vi sinh vt gy bénh tir cic nguén rac,
ngudn x4 thai & bénh vién, chian nuéi, du lich, dich vy... Thuc té, khong thé xac
dinh tit ca cac loai vi sinh vat gay bénh c6 trong nudc vi phuc tap va tdn thoi
gian. Do d6, thuong dung chi s6 Colifom. Pay 1a nhom vi sinh vét quan trong
nhat, chiém 80% s6 vi khuan c6 trong nudc va c6 day du cac tiéu chuan cia Vi
sinh vat chi thi 1y tuong, dong thdi nhdm VSV nay dé dang dugc xac dinh hon
trong diéu kién thuc dia so v&i cac nhom vi sinh khac. Trong nhom colifom,
E.coli c6 ngudn gdc tir phan ngudi va dong vat, thuong sdng trong rudt ngudi,

dong vat c6 vi va chim. No gay ra cac bénh veé viém da day, nhiém khuan

%
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duong tiét liéu, sinh duc, ia chay cép tinh...

1.3. Nguyén ly cong nghé xir Iy nwoc thai [1]

Pé xu Iy nudc thai do thi dat hi¢u qud, viéc xac dinh dang thanh phén,
ngudn phat sinh 13 hét sirc quan trong. Bén canh d0, lua chon phwong phap xiur 1y
thich hop ciing doi hoi phai tinh toan that k§ va phu thudc vao cac diéu kién
kinh té - xa hoi, yéu tb dja hinh, khi hau, thay van ...

Quy trinh xit Iy chdt ban trong nwdc thdi :

Xty bacT | | Xuly bac Il Xir 1y bac

Nudc thai— t— Nudc thai da

A

Xt ly

- Xur Iy bac I (Xt 1y so bd): Pay 1a cong doan loai b phan 16n tap chat tho,
cung, vat ndi, vt nang, dau m3... dé bao vé bom, duong éng, thiét bi xir ly tiép
theo va dam bao cho viéc xur 1y dat hi¢u qua hon. Trong giai doan nay, xir 1y bac
I nham loai bo rac, ddu md, cat da va trung hoa, diéu hoa nudc thai.

- Xur Iy bdc II (Xt 1y co ban): Cong doan nay trng dung cac phuong phap
xtr Iy nuée thai chinh nhu phwong phap sinh hoc, phuong phap héa hoc hodc két
hop nhiéu phuong phap. Nhiém vu chinh ctia cong doan nay 1a tach cac tap chat
trong nudc thai ra khoi dong thai, on dinh luu luong va thanh phan nudc.

- Xur Iy bdc 1T (X 1y bd sung hay xur 1y ting cuong): Cong doan nay gém
khir khuan dam bao cho dong nuéc d6 vao thity vuc khong con vi sinh vat giy
bénh. Tac nhan dung khu khuén 13 cac hop chit cua clo, ozon, tia cuc tim.
O nudc ta, hién nay phuong phap khtr khuan dung clo dang khi, 16ng, hipoclorit
1a thong dung hon ca. Ngoai ra c¢6 thé khir mui, mau bang cac chat hap thu, hap
phu thich hop.

Nhin chung, tit ca cac phuong phap va cac qua trinh xir 1y nudc thai, déu
dua trén co s¢ cac qua trinh vat 1y, héa hoc va sinh hoc. Cac hé¢ théng xur ly nudc
thai 1a mot chudi cac cong doan lién tuc, dugc két hop lai véi nhau dé tao ra

cong nghé xur 1y thich hop, tily thudc vao tinh chat nude thai, tiéu chuan nudc
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thai du ra, mic do can thiét dé lam sach nudce thai, luu lugng nudce thai can xur
Iy, tinh hinh dia chét va thay van, diéu kién co so ha tang va kinh phi...
1.4. Cac phwong phdp xii ly nwoc thdi chinh [2,3,8]

Céc loai nuéc thai khac nhau thi c6 thanh phan va tinh chat khac nhau, phu
thudc vao cac tap chat gdy 6 nhiém co trong nudc. Viée lya chon phwong phap
xtt 1y thich hop thudng dugc cin cir trén dic diém cua cac loai tap chat do.

1.4.1. Phwong phdp co hoc

Trong phuong phap ndy cac luc vat Iy nhu trong truong, ly tim, lyc day
duogc ap dung dé tach cac chat khong hoa tan ra khoi nude thai.

Pay 1a phuong phap thuong dugce dung dé xir Iy so bo nudc thai trude khi
xtt Iy bang phuong phap hoa hoc, hoa 1y hay sinh hoc. Nhiam loai bo cac tap chat
ran ¢6 kich ¢& khac nhau bi cudn theo nhu: rom, co, cat da. . .ngoai ra con co cac
loai hat dang huyén phu kho lang. Cac chat d6 c6 thé lam tic 6ng dan, tic bom,
bao mon hé théng. Do d6, khau nay dong vai trd quan trong dam bao an toan va
diéu kién lam viéc thuén loi cho toan hé thong.

Phuong phap nay thudng dugc dung cic bién phap thily co nhu: song chin
rac, ludi chan rac, thiét bi nghién rac, bé diéu hoa, bé khudy tron, bé tuyén ndi,
bé lang, loc, hoa tan khi, bay hoi va tach khi...Mbi cong trinh duoc 4p dung doi

vo1 tung nhiém vu cu thé.

| Cac phudgng phap cd hoc |
¥ ¥ ¥ ¥ ¥
| Chdn rac | | Lang trong luc | | Loc | | Trich Iy |
v
| Lang cat | | Luf:n;_; can | | Loc mdng | | Loc co hoc | | Loc tach nudc |
| Loc chdm | | Loc nhanh | | Loc Qo |
v v ¥ ¥ l ¥ v v
Léng qua Léng trong Loc Loc Loc Loc Loc
tdng cdn I triyén trong dp chidn bang ap
Ig Wng thang ket e e khang chuyén
hao fach dédu

Hinh 1.1. Cdc phwong phdp xir Iy co hoc
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Céc cong trinh dugc tmg dung xir Iy co hoc thé hién qua bang sau.

Bing 1.1. Cdc cong trinh co hoc trong xir ly nwoc thdai (Metcalf & Eddy, 1991)

Coéng trinh Ap dung
Luéi chan rac Tach cac chat ran tho va c6 thé lang.
Nghién rac Nghién cac chat rin tho dén kich thudc nho hon, dong nhat.
Bé diéu hoa Piéu hoa luu luong va tai lugng BOD, SS
Khuay tron Khuay tron hoa chat va chat khi v6i nude thai, gitr can &

trang thai lo ltng.

Tao bong Giup cho vi¢c tap hop céac hat cdn nho thanh céc hat can

16n hon dé c6 thé tach ra bang lang trong luc.

Lang Tach cac can lang va nén bun

Tuyén nodi Tach cac hat can lo lrng nhé va céc hat can cé ty trong xap

xi ty trong ctia nudc, hoac sur dung dé nén bun sinh hoc.

Loc Tach cac hat can lo ling con lai sau xir 1y sinh hoc hoac
hoa hoc.

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

Van chuyén khi | B6 sung va tach khi.

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

Céc cong trinh xir 1y co hoc ¢6 wu diém la don gian, dé sir dung, d& quan 1y,
kinh phi dau tu x4y dung va van hanh thip, cac thiét bi, vat liéu kha théng dung
va d& kiém, hiéu suat xtr Iy so bo tét, dam bao cho qué trinh xtr Iy tiép theo duoc
hiéu qua. Tuy nhién chiing ciing c6 nhitng nhuoc diém nhu chi c6 hiéu qua xu 1y

v6i nhimg chat kho tan, cng trinh can dién tich 16n va kha cong kénh.
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1.4.2. Phwong phdp héa hoc va hoa ly

XINTbéng | r*[Munghed ] Oy noakhihodhoe
PP Hoa h -
i I_;c —+| Keo fu & Déng fu »| Lam fhoang (théi khd
) —* Oxy hod va/hodc * Dign hoa
(Trung hog,
khur doe, —* Ozon hoa
chuyéncac [ |
chét kha XL —* Oxy hod UV (quang hod)
theinh dé XL)

Hinh 1.2. Cdc phwong phap xi ly nwéc thdi
bang phwong phdp héa hoc va héa Iy

- Phuong phép héa hoc: ban chit cia phuong phap nay 13 dua vao nude thai
chét phan tmg nao d6, dé tham gia cac phan tmg hoa hoc véi cac chit co trong
nude thai nham tach cac chat ban trong nudc thai dudi dang can ling hay dudi
dang hoa tan khong doc hai.

Nguoi ta str dung phuong phap héa hoc dé khir cac chit hoa tan trong nude
thai, doi khi dung dé xir 1y so bo trude khi xir 1y sinh hoc hay 4p dung nhu mot
phuong phép xtr I 1an cudi dé thai vao méi truong.

Mot s6 phuong phap hoa hoc thudng ding nhu: trung hoa nudc thai chira

axit hodc kiém, oxy hoa khir, trao di ion...
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Bdngl.2. Cac qua trinh hoa hoc trong xir ly nwoc thdi (Metcalf & Eddy, 1991)

Qua trinh Ap dung

Két taa. Tach phosphor va nang cao hi¢u qua cua viéc

tach cin lo ling & bé ling bac 1.

Khtr chlorine Tach luong clo du con lai sau qua trinh clo hoa.

Khtr trung. Phé huy chon loc céac vi sinh vat gdy bénh.

Khir tring bang chlorine | Pha hay chon loc cac vi sinh vat giy bénh.
Chlorine 1 loai hoa chat duoc str dung rong rai

nhAt.

Khir tring bang C1O,

Khir tring bang BrCl, Pha huy c6 chon loc céac vi sinh vat gy bénh.

Khir tring bang ozone

Khir tring bang tia UV

Uu diém cua phuong phap hoa hoc 1a hoa chat d& kiém trén thi truong,
cong trinh ton it dién tich, khong gian xt 1y nho, hiéu qua xu ly cao, tén it thoi
gian xtr Iy so v&i cac phuong phap khac. Tuy nhién chi phi cho héa chat cao,
tinh toan xtr 1y phurc tap, doi hoi k¥ su phai ¢ chuy@n mdn, san pham cudi cua
qua trinh can co6 bién phap xtr 1y hiéu qua.

- Phuong phap hoa 1y: 1a phwong phap xir 1y chtl yéu dua trén cac qua trinh
vat ly gém cac qua trinh co ban nhu trung hoa, tuyén nodi, keo ty, tao bong, ly
tam, loc,chuyén khi, hép phu, trich ly, ¢6 bay hoi...Tuy thudc vao tinh chit cua
tap chat va mirc do can thiét phai lam sach ma nguoi ta st dung mot hay mot sb

phuong phap ké trén
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Bdng 1.3. Cac phwong phdp héa ly trong xwr ly nwdc thai

STT Phwong phap

Ap dung

1 Trung hoa

Dung cac dung dich acid hoac mudi acid, cac
dung dich kiém hodc oxit kiém dé trung hoa dich

nudéc thai, diéu chinh PH vé ving 6,7 — 7,6

2 Trao doi ion

Tach cac hat can bang cach cho céac ion bé mat
cua chat ran trao do6i vai cac ion c6 cung dién

tich trong dung dich tiép xtc v6i nhau

Hap phu

Téch céc chat hiru co khong duoc xtr 1y bang
phuong phap hoa hoc thong thudng hoidc bang
phuong phap sinh hoc. N6 ciing duoc sir dung dé
tach kim loai nang, khir chlorine ctia nudce thai

trude khi xa vao nguodn.

4 Keo tu

Tach duoc cac hat ran huyén phu ¢ kich thudc

<102mm

Tuyén no1

Tach cac hat c6 kha ning tu lang kém nhung lai
c6 kha nang két dinh vao céc bot khi noi trén mit

nuoc hodac dung dé tach mot s chét hoa tan nhu

5 chét hoat dong bé mat.
Dung cic hoa chat ¢ tinh doc dbi véi vi sinh
vat, tdo, dong vat nguyén sinh, giun san... dé

6 Khir khuan lam sach nudc, dam bao tiéu chuan vé sinh dé do

vao nguon nudc hodc tai st dung.

1.4.3. Phwong phap sinh hoc [4]

Thue chét cta bién phap sinh hoc dé xir Iy nude thai 1a st dung kha ning

séng va hoat dong cua vi sinh vt dé phan huy cac chét hiru co trong nude thai.

Chung sir dung céc hop chat hiru co va mot sé chat khoang trong nudc thai lam
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ngudn dinh dudng va tao ning luong, xay dung té bao, sinh truong va phat trién
nén sinh khdi tang 1én.

Phuong phap nay thuong duge sir dung dé 1am sach nudc thai c¢6 chira cac
chat hitu co hoa tan hodic cac chat phan tan nho, keo. Do vay, ching thuong
dugc dung sau khi loai céc tap chat phan tan tho ra khoi nudc thai.

Dbi v6i cac chat v co ¢ trong nudce thai thi phuong phap nay dung dé
khir cac hop chat sunfit, mudi amoni nitrat — ttrc 1a cac chat chua bi oxy hoa
hoan toan. San pham cudi cing clia qua trinh phan hity sinh hoa cic chit ban s&
la CO,, H,0, N2, SO/7,...

Bdngl.A. Cac phwong phdp sinh hoc xir ly nwdc thadi

Hiéu khi Ki khi
Nhan tao

Aerotank Metan

Loc sinh hoc UASB

DPia 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 wu diém nhu nguyén liéu dé kiém va gan nhu co
san trong tu nhién, than thién v4i méi trudng, tao ra mot sé san pham cé ich dé
str dung trong cong nghiép va sinh hoat (biogas, ethanol...). San pham cubi cing
thuong khong gay 6 nhiém tht cap, chi phi xir 1y thap. Bén canh d6 c6 nhuoc
diém 1a thoi gian xir Iy 1au va hé thdng phai hoat dong lién tuc, qua trinh xu 1y
Chiu anh hudéng ctua nhi¢t do, anh sang, pH, DO, ham lugng cac chat dinh
dudng, cac chat doc hai khac, phuwong phap nay doi hoi dién tich khé 16n dé xay

dung cong trinh.
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1.5. Xir Iy nwéc thai dé thi bang bang bii loc ngam[4,5]
1.5.1. Gi6i thiéu vé cay say

Loai sdy dugc chon dé xu Iy nudc thai co6 tén khoa hoc la Phragmites
communis, mdt loai cay co thé séng trong diéu kién thoi tiét khéc nghiét, dia
hinh da dang va trong moi mdi truong séng, phit hop véi khi hau Viét Nam. Say
trong c6 thé tao thanh bai sdy day dic, c6 thé 1én téi 100 hecta. Cay sdy c6 than
day va c6 thé cao t6i 4m sau 5 nim, moc theo chiéu thang dtimg. Than rdng, cé
thé dan O, tao ra tir qua trinh quang hop trén 14 xuéng ré. La say dai tir 20- 50cm
va ban rong tir 2-3cm. Hoa c6 dang chily, mau tia sim hodc mau tring moc day
dic dai tir 20-50cm. R& cdy sy dai, xop lam tang luong oxy trong bé Xt Iy va c6

nhiém vy hit nude va chat dinh dudng gidp cay phat trién.

Hinh 1.3. Cay sdy

1.5.2. Gi6i thiéu phwong phap xir Iy nwéc thai do thi bing bai loc ngim

Bai loc ngﬁm duoc chia lam 2 loai:

- Bii loc ngdm dong chay ngang: Nudc thai duoc dua vao ving tiép nhan
nuéc ciia hé thong (thong thuong duoc lam bang vat liéu c6 kich thudc 16n ) va
chay cham qua tang loc x6p dudi bé mit ciua nén trén mot dudng ngang cho t6i
khi n6 téi dugc noi dong chay ra. Tang loc trong hé thdng 1 nhitng 16p vat licu
loc nhu d4, soi, gach v&, cat...Trong sudt thoi gian nudc thai trong hé thong,

nudc thai s€ ti€p xuc vdi mot mang ludi hoat dong cua cadc doi1 hiéu khi, yém
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khi, ki khi.Cac d6i hiéu khi & xung quanh ré va bau ré, noi ma O, tao ra do qua
trinh quang hop cua cay trong duoc van chuyén qua than ré vao cac 16p vat liéu
loc. O cac noi xa ré thudng 13 cac d6i ki khi, tiiy nghi.

- Bii loc ngam dong chay dtng: Nudc thai duge dua vao hé théng qua dng
dan trén bé mat. Nudc s& chay xubng dudi qua 16p vat liéu loc theo chiéu thang
dung. L6p vt liéu loc trong hé théng 1a da, soi, gach v, cat... O gan day 1a ong
thu nude di xu Iy dé dua ra ngoai.

Cac hé théng nay thuong xuyén duge sit dung dé xur Iy 14n 2 cho nudc thai
d4 qua xtr 1y 1an 1, hiéu qua xur Iy phu thudc vao xur Iy so bd nhu bé ling, bé tu
hoai.

Trong cac loai bii loc ngdm ké trén bai loc ngdm trong cdy dong thang
dung t6 ra c6 nhiu wu diém nhu diéu kién hiéu khi trong 16p vat liéu loc t6t
hon, nang cao hiéu suat qua trinh phan hay sinh hoc cac 16p chét hiru co, xir 1y
duogc cac chat dinh dudng nhu nito nhd qua trinh nitrat hda- khir nitrat, loai bo
dugc cac vi sinh vat gay bénh trong nudc thai, tdn it dién tich, hiéu suét xir ly
cao...

5.3. Vai tro ciia cdy sy trong xir Iy nuéc thai bing bii loc ngdm

- Than cay say rdng, ré xép nén O, tao ra tir qué trinh quang hop trén 14
c6 thé duoc van chuyén tir 14 qua than xuéng ré, sau d6 bo sung vao bai loc
ngam. Do vay lam cho méi trudng trong béi loc c6 noi ki khi, c6 noi tuy nghi,
c6 noi hiéu khi gitp cho viéc xu ly nito triét dé hon.

- R& cay say dai va cd nhiéu r& moc chang chit trong bai loc gilp cho
viéc xir Iy nude dat hidu qua hon do tranh cac dong chay tat trong hé théng.

- Trong qué trinh phan huy cac chat 6 nhidm trong bai loc sé& tao ra cac
hop chat ¢ mai khac nhau. Tuy nhién néu bai loc duoc trong cay say, mui hoi
théi s& giam do 14 cay say hap thu va hap phu cac chat gay mui.

- Than va ré cy sdy cung cap bé mit cho vi sinh vat bam dinh, gidp
tang cuong hi¢u qua xu ly.

- Trong qua trinh song cdy sy phai hap thu chat dinh dudng nhu NO3,

%
Sinh vién:Nguyén Thu Trang — MT1101



Khoa luan tt nghiép

NO, ,PO,> va mot s6 khoang chit nhu kim loai ning do vay chinh nhu cau séng
ctia cdy ciing gop phan vao xir Iy cac chat 6 nhiém trong nudc thai dac biét 1a
chat dinh dudng.

- Hé thdng cay say day dic gitp giam toc d6 chay cua dong chay cua
nuéc thai, dn dinh bé mit ling dong va giam x6i mon.

- R& say moc chang chit trong hé théng ciing ngan chin sy tic nghén
16p loc trong hé thdng do 16p vat liéu loc nang d& toi xop hon.
1.4.4. Nguyén 1y xir Iy nwée thai dé thi bang bai loc ngam trong ciy dong
thang ding

Nudc thai duge dua vao bai loc qua hé théng dng dan trén bé mat. Nudc s&

chay xudng dudi day theo chiéu thang dimg. O gan dudi day c6 6ng thu nudc da
xtr Iy dé dua ra ngoai. Bai loc ngam trong ciy dong thang ding to ra c6 nhiéu uu
diém nhu diéu kién hiéu khi trong 16p vat liéu loc t6t hon, nang cao hiéu suét
phan hiy sinh hoc cac hop chat hitu co, xir 1y duoc cac chat dinh dudng nhu
nito nho qua trinh nitrat hoa — khir nitrat, loai bo dugc cac vi sinh vat trong nudc

thai, ton it dién tich, hi¢u suat xur ly cao...
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CHUONG 2.
POI TUQNG, MUC TIEU, PHUONG PHAP NGHIEN CUU
VA MO HINH XU’ LY
2.1. Pbi twong nghién ciru
Nudc thai d6 thi 14y tai cong Quan Nam, dudng Quan Nam, quan Lé Chan,
thanh phd Hai Phong.
2.2. Muc dinh nghién ctru
Nghién ctru kha ning xir Iy nude thai d6 thi cua bai loc ngdm trong cay dong
thang dung. Céc thdng s6 6 nhiém duoc khao séat 1a COD, NH,", pH
2.3. Phwong phap nghién ctru
2.3.1. Phwong phdp khdo sdt va ldy mdu ngodi thwc dia

Pay 1a phuong phap kiém tra, danh gia va lay miu ngay hién truong khao
s&t, dé do truc tiép mau hay Idy mau vé phong thi nghiém can thiét phai khao st
thuc dia dé tim ra thoi diém va dia diém lay mau hop ly.

Phuong phap nay doi héi phai ¢6 chuyén mon nghiép vu va kinh nghiém.
Chon dia diém léy mau phai dam bao dai dién duoc cac yéu cau xur 1y dat ra va
ldy mau theo tiéu chuan Viét Nam (TCVN).

2.3.2. Phwong phdp phan loai, hé thong héa Iy thuyét

- Phuong phap phan loai 1a sip xép tai liéu khoa hoc c6 hé thong theo ting
mat, tung van dé, tung don vi kién thirc, cung ban chit, cung hudng phat trién
van dé...Phan loai giup chuyén doi nhimg két cau phirc tap trong ndi dung thanh
cai dé nhan thay, dé hiéu, dé sir dung tly theo muc dich nghién ciru.

- Hé théng hoa 13 phuong phéap sap xép tri thirc theo hé théng, gitp cho viéc
viéc nhan xét d6i tuong dugc day du, chi tiét va rd rang hon. Phan loai tai liéu
va hé thong hoéa tai liéu thuong phai di lién voi nhau, bo trg cho nhau.

2.3.3. Phwong phdp phén tich, tong hop tai liéu

Phén tich tai liéu 1a phuong phap nghién ctru cac vin ban, tai liéu bang cach

phan tich ching thanh timg mat, ting by phan dé hiéu van dé mét cach dﬁy du

va toan dién, tir d6 chon loc nhing thong tin quan trong cho dé tai nghién ciru.
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Phuong phap téng hop 1a tap hop timg mit, timg bo phan thong tin tir cac ly
thuyét da thu dugc dé tao ra mot hé théng 1y thuyét moi day di va sau sic hon,
vé d¢é tai can nghién ciru.

Phan tich tai liéu dam bao cho tong hop nhanh va chon loc dung thong tin
can thiét, tong hop gitip cho phén tich siu sic hon.

2.3.4. Phwong phap pilot

Phuong phap pilot 1a tién hanh x4y dung va thir nghiém hé théng 4p dung
thtr quy trinh trong mdt quy mé nhod, trudc khi dwa hé thdng vao hoat dong,
nham tim ra cac vu diém ctia hé thdng va nhugc diém co thé mic phai dé dua ra
giai phap khac phuc chung.

2.3.5. Phwong phap phdn tich trong phong thi nghi¢m

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 qué trinh
phan tich va danh gia mau. Phuong phap nay cho phép chiing ta danh gia dugc
mtrc do 6 nhiém ctia mau. Pam bao cho van dé xtr Iy hiéu qua sau nay.

+ Dung cu phan tich: May do mau DR 2012 (HACH). Coc thiy tinh 100ml,
250ml, 500ml. Binh dinh mc 50ml, 100ml, 500ml, 1000ml. Cuvet, pipet cac
loai, dng nghiém, tu sdy, bép dién va gidy quy.
+ Hoéa chdt s dung: Nudc cat 2 lan, nudc cat 1 lan. Mudi
Moh[(NH,),SO,.FeSO,6H,0] , H,SO, dac 98,8%, K,Cr,0O;, HgSO,, Ag,SO,,
KHP (Kalihidrophtalat).
2.4. Xac dinh mdt s6 thong s6 6 nhiém
= Xdc dinh Amoni (NH,")
Amoni trong méi truong kiém phan tng véi thude thir Nessler (KoHgly)
tao két tia mau vang (NH,Hgjl3) theo cic phan tmg sau:
NH," + OH" — NH; + H,0
K,Hgly + NH; + KOH — NH;Hg,l; |+ 5KI + H,0
Cuong do mau phu thudc vao ndng dé amoni co trong mau nude. Ding

phuong phap tric quang dé xac dinh ndng d6 amoni. Po mat do quang trén may
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trac quang & chuong trinh 380, budc song 425nm
+ Dung cu Va héa chat
- Dung cu: pipet(1-2ml), diia thuy tinh, cdc thay tinh 100ml, 50ml, may do
quang
- Héa chdt: NaOH, KOH, Kl
- Chudn b; thugc thz
Thubc thtr Xenhet: hoa tan 50g Kalinatritactrat (KNaCi4H;,0s) trong
100ml nuédc cat 2 lan.
Nessler A(K,Hgly): hoa tan 36g Kl va 13,559 HgCl, trong 1000ml nudce
cat 2 lan.
Nessler B: hoa tan 50g NaOH trong 100ml nudc cat 2 lan.
Thudc thir Nessler: 100ml Nessler A + 300ml Nessler B
+ Xady dung dwong chudn
Trinh tu tién hanh cdc mAu c6 nong d6 chuan khac nhau, cho vao ting
binh dinh mirc véi thude thir theo thir tu trinh bay trong bang 2.1.
Sau khi cho thudc thir, lic déu cac 6ng nghiém, dé yén 10 phat dem do
mat d§ quang & budc soéng 425nm. Ta biéu dién su phu thuoc mat d§ quang vao
ndéng 6 NH," va rat ra phuong trinh duong chuin

Bing 2.1. Két qua xdy dung dwong chuin Amoni

Maiu 1 | 2 3 4 5 6 7 8
Vs i, (M) 0 | 05 | 1 25 5 10 | 25 | 50
Vaweaa (M) | 50 | 495 | 49 | 475 | 45 | 40 | 25 0
Vemee (M) | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05
Viesster (M) 1 1 1 1 1 1 1 1
Vinagi(mg/l) | O |005] 01 | 025 | 05 | 1 | 25| 5
Matdo quang | O |0.008| 0.028 | 0.054 | 0.156 | 0.301 | 0.67 | 1.23
(ABS)
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Tir bang s6 lidu trén ta v& duoc biéu do thé hién dudng chuan NH*'sau.

8BS

14

y=0.248x+ 0.014

/
y
N4

0 1 z 3 4 5 g mg/l

Hinh 2.1. Biéu dé dwong chuin NH,"
- Tién hanh véi mau thuc
Liy 100ml nuéc thai cho vao cbc. Cho tiép vao céc 1ml ZnSO,. Gan lay
50ml phan trong, cho vao 0,5ml dd kalitactrat (xenhet) va 1ml dung dich
Nessler. Sau 10 phat dem do trén mdy tric quang ¢ chuong trinh 380 budc s6ng
425nm.
Dua vao dudng chuan dé xac dinh ham tuong quan y = ax + b (trong do6 x 1a
nong do amoni (mg/l) trong mau, y la mat do quang)
= Xdc dinh nhu ciu oxy héa hoc (COD)
COD la lugng oxy can thiét dé oxy hoa cac hop chat hitu co c6 trong
nudc tao thanh CO, va H,0 bang céc qua trinh hoa hoc.
Pé xac dinh COD ngudi ta dung mot chit oxy hoa manh dé oxy hoa chét
hitu co trong mdi trudng axit, chat thudng dugc s dung la Kalibicromat

(K2Cr,07). Khi d6 xay ra phan ung:

%
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+ Ag.50,

Chat hitu co + K,Cr,0z,+ H” 2= CO, +H,0 + 2Cr*"

Luong Cr’* tao thanh dugc xac dinh trén may do quang. Cuong d6 mau
phu thudc vao ndng d6 COD c6 trong mau nudc. Dung phuong phap tric quang
dé xac dinh nong d6 COD ¢ trong miu nude. Po mat d6 quang & budc song
600nm.

+ Hod chat

-Pha K,Cr,0; (0,25N): Can 10,24g K,Cr,0; (loai tinh khiét, say ¢ 105°C trong
2h): 33,39 HgSO, va 167ml dung dich H,SO, 98% vao binh dinh muac 11. Lic
déu roi day nap dé sau 2 ngay roi dém ra sir dung.

- Thuéc thi axit Ag,SO.H,SO,: Liy 5,59 Ag,SO, hoa tan bang 1kg
H,S04(98%), dinh mic chinh xac dén 11 roi day nap dé sau 2 ngay mang ra st
dung.

- Dung dich chudn: Say kalihydrophtalat & nhiét d6 120°C. Hoa tan 850mg
kalihydrophtalat trong binh dinh muac 11 va dinh mac bang nuéc cat dén vach
dinh muc. Dung dich nay tng véi ndng ¢6 COD la 1000 mg/l.

- Phuwong phdp xdc dinh: Lay 2,5 ml mau vao 6ng pha mau, thém 1,5ml dung
dich phan tng va 3,5 ml dung dich thudc thir axit. Pem dun trén may pha mau
COD ¢ nhiét d6 150°C trong 2h, ldy ra dé nguoi dem do mat d6 quang ¢ budc
song 620nm. Chu ¥ khi do can tranh dé dung dich duc va cd bot khi boi vi
nhitng yéu té nay cé thé lam sai két qua phan tich.

- Xay dung dwong chuan: Chuan bi moét ddy dung dich chuan c6 COD nam
trong khoang 50- 1000mg/l. Tién hanh x4c dinh COD cua dung dich chuan ciing
tuong ty nhu trén. Po mat d6 quang dé xay dung duong chuan. Két qua caa

phép do dugc trinh bay tai bang sau:

%
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Bdng 2.2. Két qud xay dung dwong chudgn COD

Mau 1 2 3 4 5 6 7
VKHP chuin 0 0.25 0.5 1 1.5 2 2.5
(ml)
V H,0O (ml) 2.5 2.25 2 1.5 1 0.5 0
Vi, cr07 1
HgSO4/ H2S0, 1.5 1.5 1.5 1.5 1.5 1.5 1.5
(mi)
V Ag,S0./ H,S0, 3.5 3.5 3.5 3.5 3.5 3.5 3.5
(ml)
V coDchuin 0 100 200 400 600 800 1000
(mg/l)
ABS 0 0.08 0.132 | 0.324 | 0.478 | 0578 | 0.741

Tu két qua thu duoc, ta dung dugce duong chuan caa COD nhu sau.

ABS

0.8

yv=0.000x+ 0.004
0.7 RE=0Q EIV
e //

01
D/ T T T T T T

a 200 400 600 800 10040 1200

mg/|

Hinh 2.2. Pwong chudn xdc dinh COD
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+Trinh ty tién hanh véi mau thue
-Ldy 15 ml dung dich K,Cr,0,(0.25N)/H,SO,/HgSO, va 3.5ml
AG,S0./H,SO,

-Thém 2,5ml mau cho vao binh phan tng COD ( V=7,5ml) ri day nap that
chat, sau do lic déu

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

Sau khi nung mau dé ngudi dén nhiét d6 phong rdi dem so mau véi mau
tring qua may do quang véi ché do 1am viéc 440 & budc séng 600nm. Két qua
thu dugc dem xir 1 6 liéu theo duong chuan ciia COD ta thu dugc két qua COD
cia mau can phan tich.

* Xidc dinh pH
Muyc dich do pH trong qua trinh xu ly dé kip thoi diéu chinh pH vé dai gia tri
pH thich hop. Tién hanh do pH bang may do pH cam tay hoic gidy quy.

%
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3.1. Gi6i thi€éu mo hinh xir ly
< Cdu tgo ciia hé thong xir ly:

Nudc thai

Hinh 2.3. Mé hinh xir ly

Ghi chu:
(1): Bé ling 8: Lop soi
(2),(3): Béi loc ngam trong cay 9: L6p cat vang
2,3,4,5: Van xa nuéc thai 10: Lép dat pha cét
6: Gia do 11: Cay say
7: Lép da trung binh 12: Ong phan phéi nuéc

%
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% Mo hinh phong thi nghiém:

Van xa
nwoc dau

%
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Van xa nuéc tir
bé xir ly 2 sang

bé xir 1y 3

Van Kiém tra Van x4 nuwéc dau
nuwéc bé xir ly 2 ra

Hinh 2.4. Mé hinh phong thi nghiém

Hé thong xir Iy gdm 3 bé:
+ BE 1: Bé chira nudc thai I 1 x6 nhya thé tich 25 |

Cach day x6 10cm c6 dé 1 duong dng din nudc dé dan nudc sang bé 2,
tbc do dong chay duoc diéu chinh bang van khoa 2, dat dng dan nudc cach day
x0 10cm dé tao ra phan thé tich & day bé chira bun cin khi cac chat ran lo ling
trong nude thai lang xudng. Ngoai ra con dé giam murc do suc bun can khi vin
nuéc chay sang bé 2, dong thoi van khoa con c6 tac dung diéu chinh dong chay.
+ Bé 2: Cau tao nhu 1 bii loc ngam Va trong cay siy & trén

- Chu tao cta bé: 1 x6 nhya thé tich 1001, duoc ké gach & dudi dé tao

do dbc 1%. Diéu nay dam bao cho viéc thu nudc dau ra duogc nhanh chéng va dé

dang. Phia cudi day bé c6 1 duong 6ng dan nudc véi 2 van khoa, van 3 dan

%
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nuéc dau ra cua bé 2 dem di phan tich, van 4 con lai dan nudc vao bé 3. Trong
thung c6 céc 16p vat li¢u loc cao khoang 70cm.
- CAu tao cua cac 16p vat liéu trong bé nhu sau;

»  Da trung binh: Chon loai d4 c6 duong kinh khoang 10-15mm.
Dung nudc rira sach da rdi sau d6 dai da xudng day bé, dan déu sao cho chiéu
day 16p da khoang 20cm.

> So61 nhd: Chon loai so6i ¢6 duong kinh 3-5mm. Dung nudc rira sach
soi roi dai 16p soi nay trén 16p d4 trung binh, chidu day 16p soi khoang 20cm.

»  Cat vang: Chon loai cat vang sach, it tap chét. Dung sang dé loai bo
tap chit va soi to 1an trong cat. Tién hanh rira cat roi dai 10p cét trén 16p so6i nho,
chiéu day 16p cat khoang 20cm.

>  Trén cung 1a 1 16p dat mau hodc dat pha cat dé giup cay say phat
trién nhanh chiéu day khoang 10cm.

- Sau khi d4 tién hanh do 16p vat liéu loc vao trong bé ta tién hanh
trong cdy sdy vao bé xtr 1y.

Tién hanh trong cay ngay 12/9/2011. Chon nhiing gbc siy gia dé trong vi
ching c6 kha niang séng va tréng choi v6i moi trudng tot hon cdy non, tién hanh
chat phan ngon va phan than chi ldy phan gdc va ré dai khoang 20-30cm. tiép
theo ta tién hanh trong say. Trong khoang 10 khom, mdi khom 1-2 cay.

Trong thoi gian dau, sy dugc nudi séng bang ngudn dinh dudng tir nudce
ao ty nhién vi cdy sdy chua phat trién nén chua cé tac dung xtr Iy nude thai. Sau
7-15 ngay bo ré ctia cdy mdi bat dau phat trién, tir ngay tha 7 tré di sy duoc
nudi bang ngudn dinh dudng co trong nudc thai dua vao tir bé 1. Cac chdi non
bat dau nay 1én va phat trién sau 10-15 ngay. Sau 15 ngiy ciy sdy phat trién
nhanh chéng.

+ Bé 3: Cu tao, thé tich twong tu bé 2 nhung chi c6 1 van khoa dé dan nudc dau

ra.

%
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% Nguyén ly hoat dong ciia mé hinh

Nudc thai duge dua vao bé lang 1 khoang 30 phut dé loai bo cac cin ban,
lo ltng, sau d6 theo dudng 6ng sang bé 2. Nudc thai di tir phia trén xudng duéi
theo duong dng phan phdi nudc dudi dang dan phun duoc dit & giira 16p cat. Hé
théng duong 6ng phan phéi nuoc dugc dat sao cho cac vat li€u loc nhu cat, so1
nho khong lot vao trong dudng ong gy tic dng. Nudc thai s& duge di tir trén
xubng qua 16p vt lidu loc 1 cat, soi, ¢ nho. Nudc thai s& duoc luu lan luogt
trong thoi gian 1h, 2h, 3h, 4h dé tim ra thoi gian xur 1y t6i vu nhit. Trong thoi
gian nuodc thai & trong h¢ théng, nudc thai sé tiép xuc voi mot mang ludi hoat
dong ciia cac doi hiéu khi, tuy khi, ki khi. Cac d6i hiéu khi xung quanh ré va bau
ré, noi ma O, tao ra do qué trinh quang hop cua cdy xanh trong trén mat hé
théng s& van chuyén qua than, ré vao trong 16p vy liéu loc. O nhiing noi xa ré
thuong 1a d6i ki khi va tiy nghi, hé VSV trong hé théng sé hoat dong va tiéu
hoa, phan huy céc tap chét trong nudc thai..., cac chat hitu co duoc VSV phéan
huy tao ra cac khi CHy, H,S, CO,, H,0... va ning luong dé sinh trudng va phat
trién.

Tir khi dua nude thai vao bé xir 1y ta tinh hiéu qua xt 1y t6i wu cta bé theo
thoi gian thong qua van lay nudc ¢ bé 2. Khi tinh dugc thoi gian xtr 1y thich
hop, ta cho nudc thai theo dudng dng din qua bé 3 dé xir 1y tiép theo. Tai day,
nuéc thai tiép tuc duoc xir 1y twong tu nhu bé 2, ta ciing tinh thoi gian c6 thé xur

Iy tot nhat.

%
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CHUONG III: KET QUA VA NHAN XET
3.1. Nong dp chit é nhiém trong nwéc thdi dau vao

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

Thoi Chi so dau vao
Stt | gian Ngay lay
lay mau COD (mg/l) | NH,* (mg/l) pH
mau
1 | 7h30 | 21/9/2011 215.105 13.705 6-8
2 gh 23/9/2011 297.429 11.655 6-8
3 | 8h30 | 24/9/2011 311.425 11.103 6-8
4 9h 29/9/2011 380.285 12.242 6-8
5 | 9h30 | 30/9/2011 395.142 12.124 6-8
QCVN24/2009/BTNMT (B) 100 10 55-9

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

Tir bang3.1 c6 bang tong hop dau vao so sanh v6iQCVN 24/2009/BTNMT (B):

Bdng 3.2. Bdang so sanh cdc chi so dau vao

STT Chitiéu | Khoang dao dong | QCVN Pon vi So sanh
24 QCVN 24
1 COD 215.1-395.1 100 mg/l >2.151-3.951
lan
2 NH," 11.1-13.7 10 mg/I >1,1-1,37
lan
3 pH 6-8 5.5-9 Trong gidi
han

%
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Nudc thai d6 thi ¢6 chi s6 6 nhiém COD, NH," vuot tiéu chuin cho phép.

Can phai duogc xtr Iy tdt trude khi xa thai vao mdi truong.
3.2. Higu qud xi Iy khi thoi gian lwu tai bé(2) 1h va tai bé(3) 1h

Ngay 3/10 tién hanh 14y nudc thai tai khu cong nuéc Quan Nam sau d6 cho

vao bé ling khoang 30 phut rdi phan tich tai phong thi nghiém duogc cac thong
s6 dau vao 1a COD: 317.142mg/l, NH,": 13.604 mg/l, PH: 6- 8.

Nudc thai tir bé lang 1cho chay sang bé xtr Iy 2, sau 1h luu Iy nuéc ra phan

tich dé xé4c dinh hiéu qua xir Iy cua bé 2. Pdng thoi thdo nuéc sang bé 3, sau 1h

luu ldy nudce ra phan tich dé xac dinh hiéu qua xir 1y cta bé 2 va 3.
Bing 3.3. Hiéu qua xir Iy COD, NH," khi lzeu tai bé(2) 1a 1h, bé(3) 1a 1h

Bé 2 Bé 3
ThONg & imaily T Cma/l) C(mg/) | Cmg | HEey | VN
SO
\ Hw) | 24
vao ra Vvao ra
COD | 3174 | 2174 | 315 | 2171 | 1145 | 6387 | 100
NH, | 136 | 97 | 286 | 97 | 657 | 517 10

Tu bang so li€u trén ta ¢6 bi€u do thé hién hi¢u suat xur ly nhu sau:

280

300

280

200

Cimol)

150

10

50

mEsuvio
mESurs b 2
Obsura b2 2
[SEmSa- o

coD

Théng sa

Sinh vién:Nguyén Thu Trang — MT1101




Khoa luan tt nghiép

Cimg)

MH4+
Théng sé

Hinh 3.1. Hiéu qud xi Iy COD, NH," khi lueu tai bé(2) 1a 1h,
bé(3) 1a 1h
Nhan xet:

Sau 1gid luu tai bé 2 COD da giam 317.1 mg/l xudng 217.1 mg/l, dat hiéu
suat 31.5%. Sau d6 nudc duoc thao sang bé(3) luu 1h COD tir 217.1 mg/l xudng
con 114.5 mg/1, hiéu suat 2 bé dat 63.87%. Tuy nhién COD déu ra cudi cing van
cao hon QCVN.

NH," cta nuée thai tir 13.6 mg/l xudng 9.7 mg/l, dat hiéu suat 28.6%. Sau
1h luu tai bé 2, dat QCVN, dau ra bé 3 NH," = 6.57 mg/l. Hiéu suat qua bé 2, 3
dat 51.7%.

3.3. Higu qud xir Iy khi thoi gian luu tai bé(2) 1a 2h va tgi bé(3) 1a 2h

Ngay 4/10 tién hanh 14y nudc thai tai khu cdng nuéc Quan Nam sau d6 cho
vao bé lang khoang 30 pht roi phan tich tai phong thi nghiém duogc cac thong
s6 dau vao 1a COD: 340.42 mg/l, NH,": 12.65 mg/l, PH: 6- 8.

Nudc thai tir bé 1ang 1cho chay sang bé xir Iy 2, sau 2h luu lay nuéc ra phan
tich dé xé4c dinh hiéu qua xir Iy cua bé 2. Pdng thoi thao nuéc sang bé 3, sau 2h

luu lay nuéc ra phan tich dé xéac dinh hiéu qua xtr Iy ciia bé 2 va 3.

%
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Bing 3.4. Higu qud xir Iy COD, NH," khi lueu tai bé(2) 12 2h, bé(3) 1a 2h

Bé 2 Bé 3
ThQng C(mg/l) | C(mg/l) | H(%) | C(mg/l) | C(mg/l) | H(%) QCVN
SO . R
Vao ra vao ra 24
COD | 340.42 | 165.2 51.47 165.2 87.25 74.33 100
NH," 12.65 7.06 44.21 7.06 5.87 53.6 10

Tur bang s0 li€u trén ta ¢ bi€u do thé hién hi€u suat xur Iy nhu sau:

Hinh 3.2. Hidu qud xir Iy COD, NH," khi leeu tai bé(2) 12 2h,

Sinh vién:Nguyén Thu Trang — MT1101
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Nhan xét:

Sau 2gid luu tai bé 2 COD da giam tir 340.42mg/l xudng 165.2mg/1, dat
hiéu suit 51.47%. Sau d6 nudc dugc thao sang bé (3) luu 2h COD tir 165.2mg/I
xudng con 87.25mg/l, hiéu suét 2 bé dat 74.33%. COD dau ra cudi cing da dat
QCVN.

NH," ctia nudc thai tir 12.65mg/l xudng 7.06mg/1, dat hiéu suat 44.21%.
Sau 2h luu tai bé 2, dat QCVN, dau ra bé 3 NH," = 5.87mg/I.

Hiéu suat qua bé 2, 3 dat 53.6%.

3.4. Higu qud xir Iy khi thoi gian lwu tai bé(2) 14 3h va tgi bé (3) 1a 3h
Ngay 6/10 tién hanh iy nuéc thai tai khu céng nude Quan Nam sau d6 cho
vao bé lang khoang 30 pht roi phan tich tai phong thi nghiém duoc cac thong
s6 dau vao 1a COD: 320.43 mg/l, NH,": 11.1 mg/l, PH: 6- 8.
Nudc thai tir bé lang 1cho chay sang bé xir Iy 2, sau 3h luu lay nuéc ra phan
tich dé xéac dinh hiéu qua xir ly cua bé 2. Pong thoi thao nuéc sang bé 3, sau 3h

luu ldy nudce ra phan tich dé xac dinh hiéu qua xur 1y ctia bé 2 va 3.

Bing 3.5. Hiéu qua xir Iy COD, NH," khi lzeu tai bé (2) 12 3h, bé (3) 1a 3h

Bé 2 Bé 3
ThQng C(mg/l) | C(mg/l) | H(%) | C(mg/l) | C(mg/l) | H(%) QCVN
SO R .
vao ra Vao ra 24
COoD 320.43 | 1015 68.32 101.5 59.3 81.49 100
NH," 11.1 5.34 51.9 5.34 3.15 71.62 10

Tt bang so6 li€u trén ta ¢6 bi€u do thé hién hi¢u suat xur ly nhu sau:

%
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Hinh 3.3. Hiéu qud xi Iy COD, NH," khi lzeu tai bé (2) 1a 3h, bé (3) 1a 3h
Nhan xét:

Sau 3gio luu tai bé 2 COD da giam tir 320.43mg/l xubéng 101.5mg/l, cao hon
QCCP dat hiéu suat 68.32%. Sau d6 nudc dugc thao sang bé(3) luu 3h COD tir
101.5mg/l xudng con 59.3mg/l, hiéu suat 2 bé dat 81.49%. COD dau ra cubi
cung da dat QCVN.

NH," ctia nuéc thai tir 11.1mg/l xudng 5.34mg/l, dat hiéu suat 51.9%. Sau
3h luu tai bé 2 dat QCVN, déu ra bé 3 NH," = 3.15mg/l. Hiéu suét qua bé 2, 3
dat 71.62%.

%
Sinh vién:Nguyén Thu Trang — MT1101



Khoa luan tt nghiép

Nhu vy qua cac so liéu phan tich trén ta thay thoi gian luu tai 2 bé dat 4h
thi c4c thdng sé6 COD, NH," déu dat QCCP. Néu thoi gian luu tai bé 2 1a 3h thi
COD cao hon QCCP khéng nhiéu nén tac gia khao sat thoi gian luu toi uwu ¢ bé
3 d¢ do cac thong s6 khao sat dat QCCP ma khong ton thoi gian.

3.5. Hiéu qud xi¢ Iy khi thoi gian lwu tai bé(2) 1a 3h va xac dinh thoi gian xi
ly téi wu tai bé 3

Ngay 8/10 tién hanh 1y nudc thai tai khu cdng nude Quan Nam sau d6 cho
vao bé ling khoang 30 phut rdi phan tich tai phong thi nghiém duogc cac thong
s6 dau vao 1a COD: 350.28 mg/l, NH,": 12.24 mg/1, PH: 6- 8.

Nudc thai tir bé 1ang 1cho chay sang bé xtr Iy 2, sau 3h luu Iy nuéc ra phan
tich dé xac dinh hiéu qua xir ly cia bé 2. Bong thoi thao nudc sang bé 3, sau 1h,
2h, 3h luu lay nudc ra phan tich dé xac dinh hiéu qua xir 1y ctia bé 2 va 3.

Bing 3.6. Higu qua xii Iy COD, NH," khi lueu tgi bé (2) 1 3h

Bé 2
Thong C(mg/l) C(mg/l) H(%) QCVN 24
s vVao ra
COD 350.28 111 68.31 100
NH," 12.24 5.12 58.17 10
Bing 3.7. Hiéu qua xir Iy COD, NH," khi luu tgi bé (3)
Thoi gian COD NH,"
(9io) C(mg/l) H(%) C(mg/l) H(%)
0 111 68.31 5.12 58.17
1 85.1 75.7 4.36 64.38
2 60.7 82.67 3.83 68.71
3 77.3 77.93 3.03 75.24
4 86.1 75.42 2.32 81.04
QCVN 24 100 10

%
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Tur bang s6 li€u trén ta ¢ bi€u do thé hién hi€u suat xur Iy nhu sau:
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Hinh 3.4. Hiéu qud xi¢ Iy khi thoi gian luu tai bé(2) 1a 3h va xac dinh thoi

gian xi Iy téi wu tai bé 3
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Nhan xét:.
Sau 3 gio luu tai bé 2 COD di giam 350.28mg/l xudng 111mg/1, dat hiéu
suat 68.31%. Sau d6 nudc duge thao sang bé (3) trong cac thoi gian:

- Luu 1h COD tir 111mg/l xubng con 85.1mg/l, hiéu suat 2 bé dat
75.7%.

- Luu trong 2h COD tir 111mg/l xudng con 60.7mg/1, hiéu suit 2 bé
dat 82.67%.

- Luu trong 3h COD tir 111mg/l xudng con 77.3mg/1, hiéu suat 2 bé
dat 77.93%, tuy nhién COD da tang Ién so voi luu trong 2h tir 60.7mg/l 1én
77.3mg/1, hiéu suat giam 4.47%.

- Luu trong 4h COD tir 111mg/l xudng con 86.1mg/l, hiéu suat 2 bé
dat 75.42%, tuy nhién COD da tang Ién so voi luu trong 3h tir 77.3mg/l 1én
86.1mg/1, hiéu sut giam 2.51%. Tuy nhién van dat QCVN.

NH," cta nudc thai tir 12.24mg/l xudng 5.12mg/l, dat hiéu suat 58.17%.
Sau 3h luu tai bé 2, dat QCVN, dau ra bé 3 trong cac thoi gian luu:

- 1h NH," = 4.36mg/1. Hiéu suit qua bé 2, 3 dat 64.38%.

- 2h NH," = 3.83mg/l. Hiéu suét qua bé 2, 3 dat 68.71%.

- 3h NH," = 3.03mg/l. Hiéu suit qua bé 2, 3 dat 75.24%.

- 4h NH," = 2.32mg/I. Hiéu suit qua bé 2, 3 dat 81.04%.

%
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CHUONG 4. KET LUAN VA KIEN NGHI

4.1. Két luan

Qua qua trinh hoan thanh khéa luan nay em di gidi thiéu vé cac van dé
chung ctia nudc thai tur khai niém, mot s6 chi tiéu danh gia chét luong nudc thai,
qua d6 em ciing gi6i thiéu vé hé théng bai loc trong cdy dong thang ding quy
mo phong thi nghiém.

Trong d6 bao gom:

e Bé 1: Bé chira nudc thai, dung tich 25(1)

Cach day x6 10cm c6 1 duong 6ng dan nude dé dan nude sang bé xu ly 2.
Trén duong 6ng c6 van khoa - dé diéu chinh lugng nuéc. 20 cm cudi cia duong
6ng nay c6 duc cac 16 nho, gitp cho viéc phan phéi nude duoc déu trén bé mit
vat liéu loc cua bé 2.

e Bé2: Ciu tao nhu 1 bii loc ngam trong cay

CAu tao bé: 1 x6 nhya, V= 100(1) duoc ké gach ¢ dudi dé tao do doc 1%.
Phia cubi day bé c6 1 duong dng dan nudc véi 2 van khoa, 1 van dan nudc dau
ra ctia bé 2 dem di phan tich, van con lai dan nudc vao bé 3.

e Bé 3: Ciu tao, thé tich twong tu bé 2 nhung chi ¢6 1 van khoa dé dan nuéde
dau ra.

Vit liéu loc cua bé(2) va(3) nhu sau:

- Da trung binh ¢ dudi c6 duong kinh khoang 10-15mm, duoc ria
sach roi sau do6 dai da xuéng day bé, khoang 20cm.

- S6i nho ¢ dudng kinh 3-5mm, dugc rira sach rdi dai 18n trén 16p da
trung binh, day 20cm.

- Cét vang sach, it tap chat, dai Ién trén Iop soi nho, chiéu day
khoang 20cm.

- Trén cung 1a 1 16p dat mau hoic dat pha cat dé trong cay day 10cm.

e Trdng cdy: chon loai sdy gia, trong vao bé theo khom, mdi khom tir 1-2
cdy. Mat do trong cay khoang 10 khom.

Nudc thai tai cong Quan Nam c6 mic 6 nhiém trung binh, cac thong so:
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- COD dao dong tur 215.1- 395.1mg/l, cao hon QCCP tuir 2.15- 3.95
|an.

- NH," dao ddng tir 11.1- 13.1mg/l, cao hon QCCP tur 1.1- 1.3 lan.

- pH dao dong tir 6- 8, nam trong QCCP.

Qua phan tich miu cac ngay 3,4,6,8/10 ta thdy COD dau vao dao dong tir
317.1- 350.28mg/l, cao hon QCCP tir 3.1- 3.5 lan. NH," dao dong tur 11-
13.6mg/l, cao hon QCCP tir 1.1- 1.3 lan.

Thoi gian luu téi wu tai 2 bé 12 4h( bé 2 luu 2h, bé 3 luu 2h) théng sé6 COD,
NH,", pH déu dat QCCP.

Khi thoi gian leu tai bé 2 13 3h thi thoi gian luu toi vu & bé 3 12 1h. Vay tong
thoi gian luu qua bé 2 va 3 1a 4h thi thong sé6 COD, NH,*, pH dat QCCP xa ra
ngudn tiép nhan.

Hé thong dat hiéu qua xtr Iy voi nudc thai c6 mie do 6 nhiém trung binh cao.
4.2. Kién nghi

Tinh trang 6 nhiém ngudn nudc hién nay khong phai 1a van dé xa la dbi véi
mdi qudc gia, nd da trd thanh van dé cp bach toan cau. VAy can phai c6 nhiing
giai phap trong van dé xir Iy 6 nhiém, ddi véi cac qudc gia dang phat trién nhu
Viét Nam rat can nhitng hé thong xir Iy 6 nhiém méi trudng vira ré tién ma dat
duogc hiéu qua xir 1y cao, than thién véi méi truong. Qua nghién ciru trén ta thay
xtr 1y nude thai bang bai loc ngam trong cdy dong thang dung 1a mot cong nghé
rat phu hop véi diéu kién Viét Nam vi cac loai vat lidu loc va loai cdy duoc sir
dung trong hé thng 1 nhitng loai rat d& kiém va phd bién. Do d6 nén tng dung
rong rdi mo hinh xir 1y nay trong thuc té.

Nén tim hiéu va nghién ctru sdu hon vé nhitng yéu té anh huéng dén hiéu qua
xt 1y cta hé théng nham tim ra nhiéu hon nita nhitng wu, nhugc diém cia
phuong phap nay dé c6 thé (mg dung t6t hon, rong rdi hon vao trong thuc té.

Co6 thé két hop véi cac cong trinh khac dé xir Iy céac loai nudc thai c6 BOD

cao nhu nudce thai cong nghiép thuc pham, nudc thai tir san xuat bia, ruou. ..

%
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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
. D6 mau (Co-Pt & ) 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 chat 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 Tong phospho mg/I 4 6
34 Coliform MPN/100ml 3000 5000
Téng hoat do
35 B/l 0.1 0.1
phong xa a
Téng hoat do
36 B/l 1.0 1.0
phong xa f3

%
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MUC LUC

| 101 (51Y (0 57N 6 [0 O P 1
CHUONG 1: TONG QUAN ..., 2
1.1. Khai niém nudc thAi[1, 2, 6, 7] ceevrreeerereeeiiresseeissesiesssesssssssessssessssessesessenens 2
1.2. Mot s6 thong s6 danh gia chat luong nudc thai [7,6] ....vevevecereevereeveereeinns 3
1.2.1. Chi tHEU VAL 1Y 1.vorveceee ettt 3
1.2.2. Chi tiBU BOA LY w.eveeveeeeee ettt 5
1.2.3. Chi t1€U hO@ NOC......ciiiiiiiiiic e 7
1.2.4. Chi t1€u SINh hOC......ccoiiiiiiiii 9
1.3. Nguyén 1y cong ngh¢ xtr Iy nudc thai [1] ...ccoevveiiiiiiiiiiee 10
1.4. Cac phuong phap xur ly nudc thai chinh [2,3,8] ...cooovoiiiiiiiiiee 11
1.4.1. Phuong phap CO NOC .....cciiiiiiiii i 11
1.4.2. Phuong phap hoa hoc va hoa ly ......occvvviiiii e 13
1.4.3. Phuong phap sinh hoc [4] ...oooiiieiiii e 15
1.5. Xt Iy nude thai d6 thi bang bang bai loc ngAm[4,5] ......cvvvvvvveeeereeieereene, 17
1.5.1. GiG1 thiBU V8 CAY SAY cvv.vrveeeieeeeeeeseetseest et ese st es st ene sttt 17
1.5.2. Gi6i thiéu phuong phap xur Iy nudc thai do thi bang bai loc ngam........... 17
5.3. Vai tro cua cdy sdy trong xir Iy nude thai bang bai loc ngdm .................. 18

1.4.4. Nguyén 1y xir Iy nude thai d6 thi bang bai loc ngam trong cdy dong thang

QU vttt tee ettt sttt 19
CHUONG 2. POI TUQNG, MUC TIEU, PHUONG PHAP NGHIEN CUU

VA MO HINH XU LY ....ooooviiiiiiiiieeeseeesse st enes s ssness s eanes s 20
2.1. DO tUONE NZNIEN CUUL...vorveeveeeveeeeeee ettt 20
2.2. Muc dinh nghi€n ClU........cociiiiiiii e 20
2.3. Phuong phap nghi€n CUU..........ccooiiiiiiiiiie e 20
2.3.1. Phuong phap khao sat va ldy mau ngoai thuc dia........cccoeeveevrereeiereenan. 20
2.3.2. Phuong phap phan loai, hé thong hoa 1y thuyét.........ccccververererrrrennna. 20
2.3.3. Phuong phap phan tich, tong hop tai liéU .......cceveveveeeeeeeeeeeeeeeen, 20
2.3.4. Phuong phap pilot .......ooriieii e 21
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2.3.5. Phuong phép phan tich trong phong thi nghi€ém...........c.ccooviiiiiiiinn, 21
3.1. Gi6i thiéu mO MiNh XTI ..o 27
3.1. Nong do chit 6 nhidm trong nudc thai dAu VA0 .......ccoeeeveeeeeeeeereseeeeeeae. 32
3.2. Hiéu qua xur 1y khi thoi gian luu tai bé(2) 1h va tai bé(3) 1h .ovevveeeceneee, 33
3.3. Hiéu qua xur 1y khi thoi gian luu tai b&(2) 1a 2h va tai bé(3) 1 2h............... 34
O O ST T 1 PP 41
PHU LUC ...t en st sne s 44
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DANH MUC CHU VIET TAT
STT Ky hiéu Y nghia

1 COD Nhu cau oxy hoa hoc

2 BOD Nhu cau oxy sinh hoa
3 DO Ham luong oxy hoa tan
4 SS Chat ran lo ling

5 TN Tong ham luong nito

6 TP To6ng ham luong photpho
7 TSS Toéng ham luong cac chat ran lo limg
8 QCVN Quy chuin Viét Nam

9 QCCP Quy chuén cho phép
10 KHCN Khoa hoc cong ngh¢
11 KHKT Khoa hoc ki thut
12 VSV Vi sinh vat
13 NXB Nha xuét ban
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DANH MUC BANG

STT Tén bang Trang

1 Béng 1.1. Cac cong trinh co hoc trong xir Iy nudce thai 12
(Metcalf & Eddy, 1991)

2 | Bangl.2. Céc qua trinh hoa hoc trong xir Iy nude thai 14
(Metcalf & Eddy, 1991)

3 Béang 1.3. Cac phuong phap hoéa 1y trong xir Iy nudce thai 15
4 | Bangl.4. Cac phuong phap sinh hoc xur Iy nudc thai 16
5 Bang 2.1. Két qua xay dung duong chuan Amoni 22
6 |Bang2.2. Kétqua xay dung duong chuan COD 25
7 | Bang 3.1. Nong do chat 6 nhiém trong nguon nudc thai 31
8 | Bang 3.2. Bang so sanh céc chi s6 dau vao 31
9 | Bang 3.3. Hiéu qua xtr Iy COD, NH," khi luu tai bé(2) 1a 1h, 33

bé(3) 1a 1h

10 |Bang 3.4. Hiéu qua xur Iy COD, NH," khi luu tai bé(2) 1a 2h, | 35
bé(3) 1a 2h

11 | Bang 3.5. Hiéu qua xur Iy COD, NH," khi luu tai bé (2) 1a 3h, | 36
bé (3) 1a 3h

12 | Bang 3.6. Hiéu qua xir Iy COD, NH," khi luu tai bé (2) 1 3h | 38

13 | Bang 3.7. Hiéu qua xtr Iy COD, NH," khi luu tai bé (3) 38
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DANH MUC HINH

STT Tén hinh Trang
1 | Hinh 1.1. Cac phuong phap xt Iy co hoc 11
2 Hinh 1.2. Cac phuong phéap xtr Iy nudc thai bang phuong phap 13
héa hoc va hoa ly
3 | Hinh 1.2. Cay sy 17
4 | Hinh 2.1. Biéu d6 duong chuan NH," 23
5 | Hinh 2.2. Pudng chuin xac dinh COD 25
6 Hinh 2.3. M6 hinh xu 1y 27
7 Hinh 2.4. M6 hinh phong thi nghiém 28- 29
8 | Hinh 3.1. Hiéu qua xtr [y COD, NH," khi luu tai b&(2) 1a 1h, 33-34
bé(3) 1a 1h
9 Hinh 3.2. Hiéu qua xu ly COD, NH," khi luu tai bé(2) 14 2h, 35
bé(3) 1a 2h
10 | Hinh 3.3. Hiéu qua xtr Iy COD, NH," khi luu tai bé (2) 1a 3h, bé | 37
(3)1a3h
11 | Hinh 3.4. Hiéu qua xur Iy khi thoi gian luu tai b&(2) 1a 3h va xac | 39

dinh thoi  gian xur 1y t6i wu tai bé 3

%
Sinh vién:Nguyén Thu Trang — MT1101




Khoa luan tt nghiép

LOI CAM ON

Trong thoi gian lam khod luan tdt nghi¢p vira qua, em da nhan duoc rat
nhiéu su gitp d&, dong gop y kién va chi bao tan tinh cta thay co, gia dinh, ban
be.

Trudc tién em xin bay to long biét on chan thanh va sau sic dén co gido
Ths. Hoang Thi Thuy - giang vién bd mon Moi truong - Truong Pai Hoc Dan
Lap Hai Phong da dinh hudng, chi bao, giup d& em tan tinh trong sudt qué trinh
1am khoa luén tot nghiép.

Em xin chan thanh cam on cac thay co gido trong bd mon Mbi truong nodi
riéng va céac thiy cb gido trong trudng Pai Hoc Dan Lap Hai Phong néi chung
d3 giang day kién thic va gitip d& em trong sudt 4 nim hoc tap va thoi gian 1am
khoéa luan vira qua.

Cubi cung, em xin chan thanh cam on gia dinh, ban be da luén ludn tao
diéu kién, quan tam, gitp do, dong vién em vé moi mit trong subt qua trinh hoc
tap.

Mic du em dé c¢b ging hét stirc nhung do thoi va trinh d ban than em con
han ché nén bai khoa luan ctia em c6 thé con thiéu s6t. Em rat mong nhan duoc
su chi bao, dong gop ¥ kién cua thay c6 va ban be.

Em xin chan thanh cam on.

Hai Phong, ngay 17 thang 11 nam 2011
Sinh vién

Nguyén Thu Trang
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