Khoa luan tot nghiép Nganh ki thuit moéi truong

LOI MO DAU

Ngay nay, v6i su phat trién cta nén kinh té - xa 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 mo1 trudng nudce.

Nguyén nhan chinh giy ra 6 nhiém nudc thai 1a do qua trinh stir dung cta
con ngudi trong cac hoat dong séng hay san xuit ciia minh, 1am thay déi tinh
chat va thanh phan nudc ban dau. Cac chat thai nay khi thai ra méi trudng nudc,
gay mui hoi thdi, 1am cham qua trinh chuyén hoa va hoa tan oxy vao nudc, dinh
dudng héa nudc mat, 1am can trd qua trinh sinh trudng va phat trién cia sinh
vat.

C6 rat nhiéu phuong phap xir Iy nude thai, nhung do tich chat va thanh
phan cta nuéc thai khac nhau can lwa chon phuong phap xtr 1y cho phu hop.
Hién nay, xtr Iy nudc thai bang phuong phap sinh hoc dugc coi 1a phwong phép
than thién véi moi truong va duoc tng dung nhidu & cac nudce ké ca cac nudce
phat trién. Pay 1a cong nghé xir Iy nude thai dua trén hoat dong cta vi sinh vat
dé phan huy cac chat hitu co ¢6 trong nudc thai mang lai hiéu qué cao, chi phi
thap, d& van hanh. Qua trinh phat trién cta vi sinh vat xdy ra trong cac diéu kién
c6 sy chuyén hoa ning lugng té bao vi sinh vat nho cdc qua trinh sinh hoc. Vi
vay, em thuc hién dé tai: “Nghién ciru xiv I nwéc thdi sinh hoat bang phwong

phap sinh hoc hiéu khi”.
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CHUONG 1. TONG QUAN
1.1. Khai niém nwée thai [5]

Nudc thai la nudc da qua qua trinh st dung ctia con nguoi va dugc con
ngudi thai ra méi trudng. Thanh phan cia nudce thai chi yéu 1a cac tap chit vo
co, hitu co, vi sinh vat... Nuodc thai khi di vao moi truong, sé tdc dong ti€u cuc
t6i moi trudng nhu gy mui hoi thdi, anh hudng t6i qua trinh sinh trudng va phat
trién cta sinh vat, gy bién d6i tinh chat méi trudng tiép nhan.

1.2. Phén loai nwéc thai [7]

Thong thuong, nude thai dugc phan loai theo ngudn gbe phat sinh ra chung.
Nhim thuan tién cho viéc lua chon bién phap hay cong nghé xt Iy nudc thai.

+ Nudc thai sinh hogt: Nudc thai sinh hoat 1a nude thai phat sinh trong
qué trinh sinh hoat hang ngay ctuia con nguodi. Pac biét 1a tir cac khu dan cu, khu
hoat dong thuong mai, cong s&, truong hoc, chg...

Pic trung cta nudc thai sinh hoat 14 thudng chira nhiéu tap chat khac nhau,
trong d6 khoang 52% 1a cac chat hitu co, 48% 1a cac chit v6 co va mot s6 16n vi
sinh vat. Phan 16n cac vi sinh vat trong nudc thai thudng & dang vi
rt va vi khuan gdy bénh nhu ta, ly, thuong han ...

+ Nudc thai cong nghiép: La loai nudc thai phat sinh trong qua trinh san
xuat cua con nguoi. Thanh phan va tinh chéat cia nudc thai cong nghiép phu
thudc vao nhiéu yéu to nhu linh vuc san xuit cong nghiép, ché do cong nghé,
luu lugng don vi tinh trén san pham ...Trong cac thanh phd phat trién, khéi
luong nude thai cong nghiép chiém khoang 30-35% tong luu luong nudc thai do
thi.

Day 1a loai nudc thai c6 nguy co gay hai cho con nguoi va moi truong 16m
nhat, dé nhan biét nhat. Tiéu biéu 1 thoi gian gan day, nudc thai tir nha may san
xuat bot ngot VEDAN lam 6 nhiém nudc song Thi Vai, gdy ung thu cho ngudi
dan quanh khu vuc, lam anh hudng t61 hé sinh thai thuy sinh...

Nuéc thai san xudt c6 thé kiém soat dau vao, dau ra nén thuan loi cho viéc
thu gom va lya chon phuong phap xu ly thich hop.

+ Nuwoc thai do thi bao go”‘m : Nudc du thtra, nudce da dung do sinh hoat
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cha yéu tir cac gia dinh, truong hoc, khu vui choi giai tri va nudc san xuat 1an
Vao...

Ti 1¢ trong nudc thai d6 thi nhu sau: Nudc thai sinh hoat khoang 50-60%,
nudc mua thim qua dat khoang 10-14%, nudc thai san xuat khoang 30-36% do
cac don vi san xuét thi cong nghiép, cong nghiép thai ra.

+ Nuworc thai tw nhién: Nudc thai tu nhién 1a loai nudc thai co nguén géc
tir thién nhién. Chung c6 thanh phan va tinh chat bi bién d6i so véi nudc sach
nén khong dugc con ngudi st dung. Nhu nudec mua chay tran trén bé mit cong
trinh, nuéce 11. ..

1.3. Thanh phan ciia nuéc thai do thi[4]

Nudc thai d6 thi 1a to hop hé théng phuc tap cac thanh phan vat chat, trong
d6 chat nhidm ban thudc ngudn gdc hitu co va vo co thuong ton tai dudi dang
khong hoa tan, dang keo va dang hoa tan.

1.3.1 Thanh phén héa hoc
a.Cdc chdt vé co. trong nude thai nhu NH,* NO5', PO, CI', kim loai nang ...
+Amoniac: Trong nudc ton tai dang NH; va NH," tuy thuoc vao pH, 1a chét
dinh dudng cho cac vi sinh vat, tao phat trién. Do d6 chung c6 thé cing voi
photphat thiic ddy qua trinh pht dudng ciia nudc giy 6 nhiém méi truong. Cac
mudi amon dé bi oxy hoa boi vi sinh vat thanh nitrit sau d6 thanh nitrat. Trong
nuéc thai d6 thi ham lugng ammoniac tir 10100 mg/l. Ham lugng NHj, NH,"
cao trong nude thai chimg to nudc méi bi 6 nhiém.

+Nitrat(NO3'): Nitrat 13 san pham cudi ciing ctia qua trinh phan huy cac hop
chat hiru co chtra Nito c6 trong chat thai. Him luong nitrat cao s& 1am tao phat
trién manh, anh huong xau dén chét luong nudc. Trong nudc udng va thuc pham
c6 nitrat cao gy ung thu da day, anh hudng xau dén mau dic biét véi tré nho dé
bi bénh tré xanh. T6 chiic y té thé gidi quy dinh ham luong nitrat trong nudc
ubng khong quéa 10 mg/1.

+Phosphat(PO,%): Pay 1a nguén dinh dudng cho thyc vat phu du, rong, tao
va vi sinh vat. Nuéc thai sinh hoat bi 6 nhiém c6 ham luong phosphat cao hon

0,5 mg/l. Ban than phosphate khong phai chat gy doc nhung néng do qua cao
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trong nude s& 1am cho nudc “nd hoa”, 1am giam chat luong nudc.
+Sulphat(SO,”): C6 nhiéu trong nudc bién, nude phén, nude & cac ving mo
thach cao ...Khi ¢ ndng d6 cao giy gi dudng éng lam bang kim loai, 4n mon cac
cong trinh bé tong va gy hai dén ciy trong, 1am dat bi sét hoa, chua hoa, ¢ diéu
kién yém khi s& hinh thanh H,S trong nuéc gy mui kho chiu, nhiém doc véi
gi61 thuy sinh.
+Clorua(Cl"): Ion nay tao ra vi min cta nudc, ndong do trén 355 mg/l gay tac

hai ning dén cay trong, c6 thé két hop véi cac hop chat huu co mach vong tao ra
hop chit co clo gy ung thu. Néu str dung nude sinh hoat ¢ Cl” cao lau ngdy sé
dan t6i bénh than.

+ Cac kim loai ndng thuong gay doc cho con ngudi nhu dnh hudng nao,
mau(Pb), doc véi sinh vat(Hg), gy dot bién gen, ung thu(As).
a. Cdc chit hitu co

+ Chét hitu co dé bi phan hity sinh hoc gdm hop chat cacbon, protein, chét
béo, pectin...co tu té bao va céac to chirc dong thuc vat. Trong nudc thai sinh
hoat ctia khu dan cu c6 khoang 25-50% hydritcacbon, 40- 60% protein va 10%
chéat béo. Chung 1am suy giam luong oxy hoa tan trong nudc, anh huong xau
dén dong thuc vat thiy sinh va lam giam chét lwong nudc sinh hoat.

+ Céc chét hitu co kho bi phan hay sinh hoc gém cac chat vong thom, cac
hop chit da vong ngung ty, cic clo huu co trong thudc trir sdu, cac dang
polymer...Chung kho phan hily nén ton tai lau dai, tich liy va lam giam my

quan, gay doc cho con nguoi, moi truong va sinh vat.

Bing 1.1: Tri so trung binh mét sé thanh phén trong nwdc thdi dé thi
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Céc thong sb Ti 1é thay d6i Phan lang gan duogc
pH 7,5- 8,

Chét ran lo ling (mg/l) 150-500 50-60%
BODs (mg/l) 100-400 20-30%
COD (mg/l) 300-1000 20-30%
Téng —N (mg/l) 30-100 10%
N-NH,* (mg/l) 20-80 0%
N-NO, (mg/l) <1 0%
N-NO3 (mg/l) <1 0%
Chét tay rira (mg/l) 6-13 0%

P 10-25 10%

1.3.2 Thanh phin sinh hoc.[2]
gém cac vi sinh vat trong nudc thai nhu vi khuén, vi rat, nAm méc, nAm men.
Trong nudc thai vi khuan chiém da sé vé loai va sb ca thé trong loai. Chling c6
vai tro quan trong trong qué trinh phan huiyy cac chét hitu co trong nudc.
% Vi khuan gom 2 loai sau:
> Vi khuan tu dudng co kha ning oxy hoa cac chit vo co dé thu ning
luong va sir dung CO, lam ngudn ning luong cacbon cho qué trinh sinh tong
hop.
2NH," + 0,  _Nwesomomas 9NQ,” +4H* + ning lwong
2NO, + 0O, Ntobaterih 5NO, + ning luong
> Vi khuan tu dudng st dung cac chit hitu co lam ngudn co chét cacbon va
nang luong trong cac qua trinh sinh tong hgp goém 2 loai:
+ Vi khuan hiéu khi cAn oxy trong qua trinh phan huy cac chat
Chét hitu co + 0, — CO, + H,0 + Nang luong
+ Vi khuan ky khi khong can oxy ty do dé phat trién ma sir dung cac goc

nitrat, sunfat...
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Chét hitu co + NOg — CO, + NH3 + nang lugng

Chéat huu co + SO,7—>CO, + H,S + nang luong

Chat huu co— axit huu co + SO, + CH, + CO,+ ning luong

Ning luong giai phong ra dugc str dung vao tong hop té bao méi, phat trién
tang sinh khdi va mot phan thoat ra ¢ dang nhiét.

+* Virut la loai si€u nho séng ky sinh & té bao vat chi, nho su trao ddi chat
ctia vat chu ma xay dung cac hop chét protein va axit nucleic cho minh. Py la
tac nhan gay bénh cho nguoi va gia suc.

< Nam, nim mbc, ndm men phat trién manh trong nudc ti, c6 kha ning
phan hay chit hitu co, nhiéu loai c6 kha ning phan hiay xenluloza,
hemixenluloza, lignin.

1.4. Mt s6 chi tiéu danh gia chit lwong nwéc[3,4]

banh gia chat luong nudce cling nhu mirc d6 6 nhiém nudc, can dua vao mot
s6 thong s6 co ban dé so sanh véi cac chi tiéu cho phép vé thanh phan nudc thai.
Cu thé 1a thong qua cac chi ti€u vat ly, chi tiéu hoa 1y, chi ti€u hoa hoc, chi tiéu
sinh hoc. Viéc xac dinh céc chi ti€u cia nudc s€ cho phép danh gia mac do 6
nhiém ctia nudc, bién phap xtr 1y thich hop va hiéu qua ctia phuong phap xu 1y
nudc.
1.4.1. Nhiét dj

Nhiét do dong mot vai tro nhét dinh trong doi séng cua vi sinh vat. Déng
thoi nhiét do co tham gia vao qua trinh phan hily cac hop chat trong nudc.

Nhiét d6 ctia nudc thay doi 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 gbc gy ra 6 nhiém nhiét chinh 13 nudc thai trong qua trinh san xuét
cua con nguoi..., 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 nuéc anh huong déang ké dén ché do hoa tan oxy vao nudc.

Khi nhiét do tang, qua trinh oxy hoa sinh hoa cac chat hitu co xay ra vo1 cuong
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dd manh hon, d¢ hoa tan cua oxy vao nudc lai gidm xuéng dan toi lugng oxy
hoa tan giam. Khi nhiét d6 cua nude thép thi nguoc lai.
1.4.2. Mau sic

Nudc sach khong cdé mau, mau ctia nudce 1a do céac vat thé ngoai lai nhiém
vao nudc nhu cc chat hitu co trong xac dong, thuc vat phan ra tao thanh, nudc
c6 sit va mangan & dang keo hodc hoa tan, nudc ¢ chat thai cong nghiép
( crom, tanin, ligin).

Mau cta nuéc dugc phan lam hai dang; mau thuc do cac chit hoa tan
hodc dang hat keo; mau biéu kién 1a mau cua cac chat lo limg trong nudc tao
nén. Trong thuc té nguoi ta xac dinh mau thyc cia nude, nghia la sau khi loc bo
cac chat khong tan. Co nhiéu phuong phap xac dinh mau ctia nudc, nhung
thuong dung ¢ ddy 1a phuong phap so mau véi cac dung dich chuan Ia
clorophantinat coban.

1.4.3. Mui

Nudc tu nhién khong c6 mui. Mui ctia nude chi yéu 1a do su phan huy
ctia cac hop chat hiru co ma trong thanh phan c6 cac nguyén td nito, phdt pho,
luu huynh. Vi du nhu nude ¢6 mui khai 1a do cadc amin (R3N, R,NH, RNH,...) va
photphin (PHs), mui hoi thdi 13 do H,S, cac hop chat Indol, Scattol (phan huy tir
aminoaxit)

C6 thé xac dinh mui cua nude theo phwong phap sau: Mau nuée 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 théng
vao miii.

1.4.4. D¢ duc

Do duc cta nude do cac chat lo ling, céac chit hitu co phan huy hodc do
gidi thily sinh gay ra. Do duc lam giam kha ning truyén anh sang trong nudc,
anh hudng kha nang quang hgp cia céc sinh vat ty dudng trong nudc, gay giam
thdm mi va lam giam chit luong cua nudc khi sir dung. Vi sinh vat c6 thé bi hép
thu béi cac hat ran lo ling s& gay kho khan khi khir khuan.

Pon vi chuin caa do duc 1a su can quang do 1mg SiO, hoa tan trong 11 nude
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ct gay ra. Bon vi do do duc: 1 don vi dd duc = 1mg SiO,/ 1 nude.

Do duc cang cao nudc nhiém ban cang lon.

Do duc c6 thé do bang sd do trén may so mau quang dién voi kinh loc
mau do c6 bude song 580 — 620nm. Cach tién hanh nhu sau: Lay nudc trong cho
vao may quay ly tam 3000 vong / pht trong vong 10 phut, gat bot 1dy dich trong
ctia nude dua 1én may so mau, chinh may vé s6 0. Sau d6 14y cac mau thir cho
vao Cuvet va do trén may so mau. S6 do duge biéu thi d6 duc ciia mau thir,
don vi la FAU.

1.4.5. D¢ din dién
b6 dan dién cua dung dich ty 1¢ thuan véi luong ion c6 trong nude. Do
d6, thong qua do dan dién, ta c6 thé danh gia so bo mirc dd nhiém ban (qua ham
luong cac ion) ctia ngudn nude. Nude cang 6 nhiém, luong ion c6 trong dong
nude cang 16n thi d6 dan dién cang cao.
1.4.6. Kim logi nang
V6i mot ham luong rat nho kim loai nang (Mg, Mn, Zn,...) thuong dong
vai trd quan trong cho su song. Chiing c6 tac dung 1am can bang qua trinh sinh
truong phat trién, tham gia vao ciu trac enzim, ADN...Tuy nhién khi & nong do
cao, chung lai gay hai cho co thé sinh vat. Do vdy can phai kiém soat ham lugng
cac kim loai nang.
1.4.7. D pH
Do pH 1a mdt trong nhitng chi tiéu xac dinh doi vdi nude cip va nude thai.
Chi s6 nay cho thy can thiét phai trung hoa hay khong va tinh luong hoa chat
can thiét trong qua trinh dong tu, keo tu va khir khuan.. .
D6 pH cia nude duge dic trung bai nong do ion H* ¢6 trong nude. Tinh
chit cua nuéc duge xac dinh theo cac gia tri khac nhau cua pH.
pH = 7: Nudc trung tinh.
pH > 7: Nudc mang tinh kiém.
pH < 7: Nudc mang tinh axit.
Su thay doi tri sb pH lam thay doi cac qua trinh hoa tan hoac keo tu, lam

tang hay gidm van toc cuia cac phan irng hoa sinh xay ra trong nudc.
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1.4.8. Ham lwong oxy hoa tan (DO) [6]

Oxy hoa tan trong nuéc rat can cho sinh vat hiéu khi. Binh thuong oxy
hoa tan trong nudc khoang 8 — 10 mg/l, chiém 70% — 85% khi oxy béo hoa.
Murc oxy hoa tan trong nudc tu nhién va nudc thai phu thude vao miac do 6
nhiém chat hitu co, vao hoat dong cua gidi thuy sinh va vao cac hoat dong hoa
sinh, hoa hoc, vat 1y ctia nudc. Trong mdi trudng nudc bi 6 nhiém ning, oxy
dugc dung nhiéu cho cic qua trinh héa sinh va xudt hién hién tuong thiéu oxy
tram trong.

Cac ngudn nude mit do co bé mat tiép xtic v6i khong khi, nén thuong co
ham luong DO cao. Qua trinh quang hop va ho hap cua céac loai thuy sinh ciing
1am thay d6i ham luong DO c6 mit trong nudc.

Phan tich chi s6 oxy hoa tan(DO) 1a mét trong nhiing chi tiéu quan trong
danh gia sy 6 nhiém ctia nudc va gitp ta dé ra nhitng giai phap thich hop.

Pé xac dinh DO trong nudc thai, nguoi ta thuong dung phuong phap
Winkler. Phuong phap niy 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. Luong 16t nay dugc xay dung bang phuong phap chuan do véi dung
dich Natrithiosunfat (Na,S,03), don vi tinh DO la mg/I.

1.4.9. Nhu cdu oxy sinh héa (BOD) [6]
Nhu cdu oxy sinh héa 13 nhu ciu oxy hoa sinh hoc thuong viét tit 1a
BOD, la lugng oxy can thiét dé oxy hoa cac chét hitu co ¢6 trong nudc bang vi
sinh vat (chu yéu 1a vi khuan) hoai sinh, hiéu khi. Qua trinh nay duoc goi 1a qua
trinh oxy hoa sinh hoc.
Co ché ciia qud trinh.

Chat hiru co + O, + VSV — CO, + H,0 + Té bao méi( tang sinh khdi)

Qua trinh nay doi hoi thoi gian dai do phu thudc vao ban chét ciia chét hitu

co, cac chung loai vi sinh vat, nhi¢t d§ nguén nudc, cling nhu mot s6 chat co
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doc tinh & trong nude. Binh thuong 70% nhu cau oxi duge sir dung trong 5 ngay
dau, 20% trong 5 ngay tiép theo, 99% & ngay thir 20 va 100% ¢ ngay tht 21.

Trong thuc té, ngudi ta khong thé xac dinh luong oxy can thiét dé phan
huy hoan toan chat hitu co vi ton qua nhiéu thdi gian. Do d6, ngudi ta xac dinh
lugng oxy can thiét dé vi sinh vat phan hiy cac chat hitu co trong vong 5 ngdy &
20°C trong bong ti (dé tranh hién twong quang hop & trong nude). Chi sb nay
duoc goi la BOD>.

1.4.10. Nhu cdu oxy héa hoc (COD)

COD la luong oxy can thiét cho qua trinh oxy hoa toan b cac chat hitu
co ¢6 trong mau nudce thanh CO, va nude. Chi sd ndy dugce dung rong rai dé dic
trung cho ham luong chit hitu co ctia nudc thai va sy 6 nhiém cua nude tu
nhién.

Nguyén tic cia phwong phap ndy la diung chat oxy hodéa manh
K,Cr,0O (kali bicromat) trong moi truong axit H,SO4 98%, xuc tac la Ag,SO,,
dé oxy hoa céc chit hitu co c¢6 trong mau nudc phan tich. Phan tmg duoc thyuc
hién trong bép nung & nhiét d6 150°C, véi thoi gian 1a 2h.

Chét hiru co + Cr,0;” + H* — CO, + H,0 +2 Cr** +2K*

Sau d6, chuan do luong du Cr,0;° bang dung dich mudi 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.

1.4.11. Tong ham lwong nito (TN) [6, 10]

Trong nudc hop chét chira nito thudng ton tai & 3 dang: hop chat hitu co,
amoniac va dang oxy hda (nitrat, nitrit). Chung c6 vai trd quan trong trong hé
sinh thai nudc. Trong nudc rat can thiét c6 mot luong nito thich hop, dac biét 1a
trong nudc thai, mbi quan hé giita BODs véi nito va phospho ¢6 anh hudng rat
16n dén sy hinh thanh va kha ning oxy héa ctia bun hoat tinh. Vi vay, trong xir
Iy nudc thai cing véi cac chi s6 khac, ngudi ta can xac dinh chi sb tong nito.

Té)ng Nito 1a téng cac ham lugng Nito hitu co, ammoniac, nitrit, nitrat.
Ham lugng nito hitu co duoc xac dinh bang phuong phap Kendal. Tong Nito

Kendal 1a tong nito hitu co va nito ammoniac. Chi ti€u ammoniac thuong duoc
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xé4c dinh bang phuong phap so mau hodc chuan do, con nitrit va nitrat duoc xac
dinh bang phuong phap so mau.

Nudce chtra hdu hét cac hop chét nito hitu co, amoniac hoic NH,* 1 nudc
m&i bi 6 nhiém. Trong nudc chu yéu 1a nitrit (NO,), dy 1a nudc da bi 6 nhiém
trong thoi gian dai. Nudc c6 chira hop chat nito chi yéu 1a nitrat (NO3'), chiing
t6 qua trinh phan huy da két thic.

1.4.12. Téng ham lwong phospho (TP) [6]

Phospho ton tai trong nudc dudi dang H,PO,, HPO,*, PO,%,
polyphosphat (Nag(POs)e...) va phospho hitu co. Pay 1a mot trong nhimg ngudn
dinh dudng cho thuc vat dusi nude nhung ham lugng phospho 16n gay 6 nhiém
moi trudng nude va gop phan thuc day hién twong pht dudng & cac thiy vue.

Ham lugng phospho trong nudc thai cao lam cho céac loai tdo, cac loai
thuc vat 1on phat trién gay ach tac duong 6ng, dong chay. Pac biét cac loai tao
bung phét 1am cho nudc chuyén mau, c6 thé mau tring, do, xanh, nau. Sau do
tao ty phan huy, thoi rita lam nudc bi 6 nhiém, thiéu oxy hoa tan tram trong dan
dén cac sinh vét bi chét.

Trong nudc thai, ngudi ta thuong xac dinh tong ham luong phospho dé
x4c dinh chi s6 BODs: N: P voi muc dich chon phuong phéap xir 1y thich hop.
Ngoai ra, ciing c6 thé xac 1ap ti s6 giira P va N dé danh gia mirc do cac chat dinh

dudng trong nudc.

1.4.13. Tong ham lwong chit rin (TSS) [6]

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

Chét ran lo lung ¢ dang huyén phu (SS). Ham lugng cac chat huyén phu
(SS) 1a trong lugng kho cta chét rin con lai trén gidy loc thily tinh, khi loc 11
nuéc mau qua phéu loc Gooch rdi xdy khd & 103- 105°C t6i khi trong luong

khéng dbi. Pon vi tinh 13 mg/l hodc g/l. SS anh hudng ti chat luong nudc khi
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st dung cho sinh hoat, cho san xuét, can tré hodc tiéu tén thém nhiéu hoa chat
trong qua trinh xtr ly.

Chéat rin hoa tan (DS). Ham lugng chit ran hoa tan chinh 13 hiéu sb cua
tong chat ran voi huyén phu. DS=TS-SS. Pon vi tinh bang g/l hodc mg/l.

Chét ran bay hoi(VS). Ham luong chit rin bay hoi 13 trong luong mat di
khi nung lwong chat rin huyén phu SS ¢ 550°C trong khoang thoi gian xéac dinh.
Thoi gian nay phu thudc vao loai mau nudc. Pon vi tinh 13 mg/l hoic phﬁn
tram(%) cua SS hay TS.

Chét ran c6 thé lang 1a s ml phan chét rin cta 11 miu nudc da ling
xubng day phéu sau mot khoang thoi gian. Pon vi tinh 13 ml/1.

1.4.14. Chi tiéu sinh hoc [6]

Nudc thai tir hoat dong sinh hoat, bénh vién, dich vu, chan nu6i . ..nhiém
nhiéu vi sinh vat, ching c6 san trong phan nguoi, phan gia siic va mot sd phan
tr xam nhap vao. Trong do, nhiéu loai vi sinh vat gdy bénh nhu ta, li, thuong
han, uén van, gay ngd doc thuc pham. ...

Thuc té, khong thé xac dinh tat ca cac loai vi sinh vat gdy bénh c6 trong
nudce vi phuc tap va tén thoi gian. Do @6, thudong dung chi sé Colifom. Pay 1a
nhom vi sinh vat quan trong nhat, chiém 80% s6 vi khuan cé trong nudc va co
day du cac tiéu chuan cua vi sinh vat chi thi Iy tuong, dong thoi nhém VSV nay
dé dang dugc xac dinh hon trong diéu kién thyc dia so véi cadc nhom vi sinh
khac. Trong nhom colifom, E.coli c6 nguon goc tir phan ngudi va dong vat,

thuong song trong rudt ngudi, dong vat ¢6 va va chim.

1.5. Cac phwong phap co ban xir ly nudéc thai [2,3,4]

Pé xir Iy nude thai dat hidu qua, viée xac dinh dang thanh phan, nguén phat
sinh 14 hét stic quan trong. Bén canh d6, lwa chon phuwong phap xir 1y thich hop
cling doi hoi phai tinh toan that k§ va phu thudc vao cac diéu kién kinh té - xa

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

1.5.1. Phwong phap co hoc
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Day 1a giai doan x1r 1y so b trude khi dua vao giai doan xur ly sinh hoc.

Trong nudc thai thuong co cac loai tap chét ran ¢& khac nhau bi cubn theo
nhu rom cd, gb mau, bao bi chit déo, giéy, gié, dau m& ndi, cat soi, vun gach
ngoi...Ngoai ra, con cac loai hat lo Iing c6 thé léng duoc. Céc loai tap chét trén
dung cac phuong phap xtr 1y co hoc 1a thich hop. Hiéu suit ctia phuong phap co
hoc ¢6 thé loai bo duoc dén 60% tap chét khong tan va 20% BOD trong nudc
thai.

Céc cong trinh xir Iy co hoc nhu: song chin réac, bé lang, bé loc...

+ Song chin rac gitr lai cac tap chit thé nhu gié, rac, cac vat co kich thudc 1on
c6 thé gay ra su cd trong qua trinh van hanh hé théng xt 1y nudc thai nhu tic
bom, dudng dng, hodc kénh dan.

Song chin rac c6 thé dit ¢b dinh hodc di dong, cling co thé 1a tb hop
cling v6i may nghién nho, thong thudng 1a song chan rac ¢ dinh. Cac song chan
rac dugce 1am bang kim loai, dat & cira vao cac kénh dan, nghiéng mot goc 60 -
75°. Thanh song chin rac co thé co tiét dién tron, vudng hodc hdn hop, théng
dung hon ca 1a thanh c6 tiét dién hon hop, canh vudéng goc & phia sau va canh
tron & phia trudc huéng dbi dién voi dong chay.

+ Bé lang c6 nhiém vu ling cac hat ran c6 kich thudc nhé hon 0.2mm va céc
hat lo ltng c6 kha nang lang nhu cat, cac chat vo co kho hoa tan s& lang xudng
day kéo theo mot phan chit dong tu. Tao ra bun lang & phia dudi, bun duoc tach
khoi nudc bang phuong phap thil cong hay co gidi.

Qua trinh lang chiu anh huéng cta cac yéu td nhu: luu luong nude thai,
thoi gian lang, khéi luong riéng va tai lugng tinh theo chat rin lo ling, sy keo tu
cac hat chat rin, van tdc chay trong bé, sy nén bun dic, nhiét d6 cua nude thai
va kich thudc bé lang.

Theo chiéu cia dong nude chay cd bé ling ngang va bé lang dung.

+ Bé loc duoc dung dé tach cac tap chét phan tan nho khoi nuéc ma bé léng
khong léng dugc. Cac vat liéu loc dang hat nhu cat thach anh, than géy
(anthracit), than cdc, soi, da, than gd. Pic tinh quan trong ctia 16p hat loc nay 1a

do xOp va bé mat riéng.
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1.5.2. Phuwong phdp héa hoc va hoa ly ,
+ Phuong phdp héa hoc thuc chat la dua vao nudc thai chat phan tng nao

d6. Chét nay tac dung véi cac tap chit ban trong nudc thai va c6 kha ning loai
chung ra khoi nudc thai dudi dang bay hoi, két tua hay hoa tan khong doc hai
hoac it doc hai hon.

+ Phuong phap hoéa ly 1a phuong phap xur Iy dua trén cac qué trinh vat 1y
gé)m cac qua trinh co ban nhu trung hoa, tuyén ndi, keo tu, tao bong, ly tam, loc,
...Tuy thudc vao tinh chit cua tap chit va muc dd can thiét phai lam sach ma
ngudi ta stt dung mot hodc mot sé phuong phap ké trén..

- Trung hoa: Nudc thai thuong cé nhiing gia tri pH khac nhau, mudn nudc
thai dugc xir 1y t6t bang phuong phéap sinh hoc phai tién hanh trung hoa va diéu
chinh pH vé ving 6,6-7.6. Trung hoa bang cach dung cac dung dich axit hodc
mudi axit, cac dung dich kiém hodc oxit kiém dé trung hoa nude thai.

- Trao doi ion: La mot qua trinh trong d6 cac ion bé mit ctia chat ran trao doi
v6i cac ion c6 cung dién tich trong dung dich khi tiép xuc v6i nhau. Céc chat
nay goi la cic chat trao do6i ion, ching hoan toan khong tan vao nudc. Cac chat
trao doi ion c6 thé 1a cac chat vo co hodc hitu co c6 ngudn goc ty nhién hay tong
hop .

- Keo tu : Trong qua trinh ling co hoc chi tach duoc cac hat ran huyén phu
nho c6 kich thuée > 10 mm, con cac hat nhd hon ¢ dang keo khong thé ling
dugc. Ta co thé ting kich thudc cac hat nho tic dung twong ho giita cac hat phan
tan lién két vao thanh tap hop cac hat c6 thé lang dugc. Mudn vay, trude hét can
trung hoa dién tich cta chiing, tiép dén 14 lién két chung lai vi nhau.

- Hap thu 1a phuong phap thudng dugc dung dé loai cac tap chat ban hoa tan
vao nudc ma phuong phap xur ly sinh hoc cung céc phuong phép khac khong
loai bo dugc voi ham lugng rat nho. Thong thuong, day 1a cac hop chit hoa tan
cO doc tinh cao hodc chat c6 mau, mui, vi rat kho chiu.

Tuy vao diéu kién ma nguoi ta sir dung phuong phap hoa hoc hay phuong
phap hoa ly dé khir cac chat hoa tan trong nudc thai, doi khi dung dé xur 1y so bo

trude khi xtr 1y sinh hoc hay 4p dung nhu mot phuong phap xur 1y 1an cudi dé

Sinh vién: Pham Thi Bich Ngoc - MT 1101 14



Khoa luan tot nghiép Nganh ki thuat méi truong

thai vao moi truong

XINTbéng | r*[Munghed ] Oy hodkhihodhoe
PP Hoa h -
i I_;?c —{ Keo ty & Dong fu »| Lam thoang (théi khd
) —* Oxy hod va/hodc * Dign hoa
(Trung hod,
khur dc, —* Ozon hoa
chuyén cac N
chét kha XL —* Oxy hod UV (quang hod)
theinh dé XL)

Hinh 1.1.Cdc phwong phdp xi¢ ly nwdc thdi bang phwong phdp héa hoc va
hoa ly

1.5.3. Phwong phdp sinh hoc
+ Nguyén tic:

Xt Iy nuc thai bang phuong phap sinh hoc phén loai dya trén hoat dong
cua vi sinh vat, chu yéu 1a vi khuan di dudng hoai sinh ¢6 trong nudc thai. Do
vay, nudc thai phai 1a méi trudng séng ctia quan thé vi sinh vat phan huy céac
chit hitu co, khong co chit doc 1am chét hodc trc ché hé vi sinh vat phan huy
chat 6 nhiém. Chét hiru co ¢ trong nudc thai phai 13 cac chét dinh dudng ngudn
cacbon va nang lugng cho vi sinh vat nhu hydratcacbon, protein, lipit hoa tan.

Nudc thai dwa vao xt 1y sinh hoc ¢6 hai théng sb dic trung 1a COD va
BOD. Ti s6 cua hai thong s6 nay phai 1a COD/BOD < 2 hoic BOD/COD> 0.5
méi ¢6 thé dua vao xu 1y sinh hoc.

Néu COD 16n hon BOD nhiéu lan, tirc 1a nhiéu chét hiru co kho phan hay
sinh hoc nhu xenlulozo, hemixenlulozo, protein, tinh bot chua tan thi phai qua
xtt 1y sinh hoc ki khi sau d6 c6 thé xir Iy qua hiéu khi. Két qua 1a cac chét hitu co
nhiém ban duoc khoang hoa thanh nhitng chét vo co, cac chat khi don gian va

nuoc.
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Céc vi sinh vat c6 thé phan huy dugc tit ca cac chat hiru co c6 trong thién
nhién va nhiéu hop chét hiru co tong hop nhan tao.Tuy nhién mtc do phan huy
va thoi gian phan huy phu thudc trude hét vao ciu tao cac chit hitu co, do hoa
tan trong nudc va hang loat cac yéu t6 anh hudng khac nhu pH, nhiét do, ndng
d6 chét dinh dudng...

Vi sinh vat trong nudc thai st dung cac hop chit hitu co va mot s6 chét
khoang 1am ngudn dinh dudng va tao ra ning luong. Qua trinh dinh dudng lam
cho chung sinh san, phat trién ting sd luong té bao (ting sinh khéi), dong thoi
lam sach (c6 thé 1a gan hoan toan) cac chat hitu co hoa tan hodc cac hat keo
phan tan nho. Do viy, trong xt 1y sinh hoc, ngudi ta phai loai bo cac tap chat
phan tan tho ra khoi nudc thai trong giai doan xir Iy so bd. Dbi véi cac tap chat
v6 co cb trong nudc thai thi phuong phap xtr Iy sinh hoc c6 thé khir cac chét
sulfit, mudi amon, nitrat... cac chat chua bi oxy hod hoan toan. San phém cua
cac qua trinh phan huy nay 1a khi CO,, nuéc, khi N, ion sulfat...

+ Cac giai doan sinh truwéng phat trién ciia vi sinh vat.
Qua trinh tang trudng cla vi sinh vat trai qua 4 giai doan va c6 thé dugc mo

t4 nhu dudi dd thi sau:
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Hinh 1.2. Dé thi dién hinh vé sw ting truéng ciia vi sinh vit
e Giai doan cham: Pay la thoi gian tinh tir khi VK duoc cdy vao mdi

truong cho dén khi chiing bat dau sinh truéng. Trong pha nay VK phai thich ing

Sinh vién: Pham Thi Bich Ngoc - MT 1101 16



Khoa luan tot nghiép Nganh ki thuit moéi truong

v6i moi truong mdi, chung tong hop manh mé ADN va cic enzim chuan bi cho
su phan bao.

e Giai doan ting truong (giai doan log): Trong pha nay, VK bat dau phan
chia, s6 lwong TB ting theo ham liiy thira, thoi gian thé hé dat toi hing sd, qua
trinh trao d6i chat dién ra manh m& nhit.

e Giai doan can bang: Trong pha nay téc do sinh trudng ciing nhu trao doi
chat cia VK giam. S6 luong té bao chét can bang véi sb té bao sinh ra. Mot sd
nguyén nhan khién VK chuyén sang pha can bang nhu: chat dinh dudng can
kiét, ndng d6 oxi giam (ddi v6i VK hiéu khi), cac chat doc tich liy, pH thay doi.

e Giai doan chét: Sb té bao chét vuot sb té bao sinh ra. Mot s6 VK chira
cac enzim ty phan giai té bao. S6 khac c6 hinh dang té bao thay ddi do thanh té
bao bi hu hai.

+ Uu, nhuwoc diém cia phwong phap

Uu diém: Phuong phap sinh hoc ngdy cang duoc st dung rong rai vi phuong
phép nay c6 nhiéu vu diém hon cac phuong phéap khac, d6 1a:
- Phan huy céc chat trong nudc thai triét dé ma khong gay 6 nhiém méi truong.
- Tao ra dugc mot sd san pham co ich dé st dung trong cong nghiép va sinh
hoat (Biogas, etanol...), trong nong nghiép (phan bon).
- Thiét bj don gian, d& lam, vat liéu dé kiém, gén nhu c6 trong ty nhién, than
thién v6i moi truong, chi phi tén kém it hon cac phuong phap khac.
- San pham cubi cung thuong khong gy 6 nhiém thir cap.

Nhuroc diém:
- Can c6 thoi gian xir 1y 1au, hé thong phai hoat dong lién tuc.
- Qua trinh xtr 1y chiu anh hudng cua cac diéu kién ngoai canh nhu nhiét do,
anh sang, pH, DO, ham lugng céc chat dinh dudng, cac chat doc khac.
- Poi hoi dién tich kha 16n dé xay dung cong trinh xir 1y.
1.5.3.1. Phwong phap xu ly ky khi

+ Nguyén tac: Qua trinh phan huy cac chét hitu co trong diéu kién ki khi
do mot quan thé vi sinh vat (chu yéu 1a vi khuan) hoat dong khong can sy c6 mat

clia oxy, san pham cudi cung 12 hdn hop khi CH,, CO,, NH3, H.S...trong d6 ¢o
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t6i 65% la CH,, Vi vdy, qua trinh nay con goi 13 1én men metan va quan thé vi
sinh vat & day duoc goi chung 1a céc vi sinh vat metan

Céc vi sinh vat metan séng ki khi hoi sinh va 13 tac nhan phan huy cac
chat hitu co nhu protein, chat béo, hidratcacbon, xenlulozo va
hemixenlulozo...thanh cc san phdm c6 phéan tir luong thip qua 3 giai doan nhu

Sau.

Cac chat hirfu co phirc tap
(polysaccharide, protein, lipid,...)

Glai doan
thiy phan

‘ VK Lfrory pr &y (Hyedrofytic bacteria)
Cac chat hifu co don gian
(glucose, amino acid, acid béo,...)

VK SErr rmrernr tao acid
(Fermentative acidogerntic bacteria)

Cac VFA, alcol,..
(acetic, propionic, lactic, etanol,...)

Giai doan tao acid

l VK fao acetat (Acetogenic bacteria)
| Acetat, CO,, H,

VK tao metarn (Methanogens)

| CH,, CO, |

Glai doan
tao metan

Hinh 1.3: Qua trinh phdn huy ky khi.

- Giai doan thity phan: Trong nudc thai cac chat hitu co cao phén tir bi phan
huy boi céac loai enzim ngoai bao dugc sinh ra bdi cac vi sinh vat. San phém
cuia giai doan nay 13 hinh thanh cac hop chét hitu co don gian va c6 kha ning
hoa tan dugc nhu cac duong don, cac peptit, glyxerin, axit béo, axit amin...cac
chét nay 1a nguyén liéu co ban cho giai doan axit hoa.

Qua trinh thuy phan ctia mot s6 cac chét hitu co cao phan tir nhu sau:

Protein > Axit amin
Hydrocacbon — Céc duong don
Chét béo SN Axit béo mach dai

Tuy nhién xenlulozo va ligin rat khé bi thuy phan tao thanh cac hop chét hitu co
don gian.

- Giai doan tao axit : CAc vi sinh vat chuyén hoa cac san pham phan huy trung
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gian thanh cac axit hitru co, axit béo, rugu, cac axit amin, glyxein, axeton, H,S,
CO,, H,...1am pH ctia mdi truong giam. Mui caa hdn hop 1én men rat khoé chiu.

- Giai doan tao metan: Vi khuan sinh CH, 14 vi khuan c¢6 van toc sinh truéng
cham hon céc vi khuan & giai doan thuy phan va giai doan sinh axit. C4c vi
khuén sinh metan st dung axit axetic, metanol, CO,, H, dé san xuit khi metan.
Trong d6 axit axetic la nguyén li¢u chinh véi trén 70% metan dugce sinh ra tir no,
phan CH, con lai dugc tong hop tir CO, va H,. Trong giai doan nay, pH ctia moi

truong tang 1€n va chuyén sang moi truong kiém.

1.5.3.2. Phwong phdp xir Iy hiéu khi
Duya trén hoat dong cta vi sinh vat hiéu khi dé phan huy chat hitu co dé phan
huy sinh hoc trong nudc thai.
Qua trinh xir Iy bang phuong phap hiéu khi bao gom 3 giai doan:

+ Oxy hod cac chat hitu co: C4H,0, + O, — CO, + H,0 +AH

+ Tong hop té bao moi:

CyH,0; + NH; + O,— Té bao vi khuan + CO, + H,0 + CsH;NO, - AH
+ Phan huy ndi bao:
CsH/NO, +50, —» 5CO;, +2H,0 + NH; + AH
Xtr Iy nudce thai bang phuong phap hiéu khi co thé xay ra ¢ diéu kién ty nhién
hozc nhan tao. Trong cac cong trinh xir Iy nhan tao ngudi ta tao ra cac diéu kién
t6i uu cho qua trinh oxy hod sinh hoa nén qua trinh xir 1y c6 toc do va hiéu suat
cao hon so véi diéu kién tu nhién.
= Xir Iy nuwée thai bing bé phan ing hiéu khi Aerotank

+ Céu tgo bé Aerotank: Bé phan ung sinh hoc hiéu khi Aaerotank 14 cng
trinh bé tong cdt thép hinh khdi chit nhat hodc hinh tron. Nudc thai chay qua
sudt chiéu dai ciia bé hodc chay tir dudi 1én va duoc suc khi, khudy ddo nham
tang cudng luong oxy hoa tan va ting cudng qua trinh oxy hoé chét ban hitu co
trong nudc.

+ Nguyén tic: Nude thai sau khi xtr Iy so bd con chira cac chat hitu co

dang hoa tan ciing cac chit lo limg di vao bé Aerotank. Céc chat lo ling dong
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vai tro 1a cac hat nhan dé cho vi khuan cu trd, san sinh va phat trién, dan hinh
thanh céc can bong goi 1a bun hoat tinh. Bun hoat tinh 1a cac bong can c6 mau
nau sam, chira cac chit hitu co hép thu ttr nude thai va la noi cu tri cho cac Vi
khuan ciing v&i v s6 cac sinh vat bac thip khac nhu nguyén sinh dong vat.
Nhitng hop chit hitu co hoa tan trong nudc thai 1a loai hop chit dé bi vi sinh vat
phan huy nhat, con cac hop chét hitu co kho bi phan huy hoic loai hop chét chua
hoa tan, kho hoa tan & dang keo 14 cac dang c6 cdu trac phuc tap do vy can
duogc vi khuén tiét ra enzim ngoai bao dé phan huy thanh nhiing chit don gian
hon rdi s& tham thau qua méang té biao va bi oxy hoa tiép thanh san phiam cung
cap vat liéu cho té bao hoic san pham cudi cing 1a CO, va nude. Cac hop chit
hitu co & dang keo hoic & dang cac hop chit lo ling kho hoa tan 13 cac hop chat
bi oxy hoa bang vi sinh vat khé khan hodc xay ra cham hon.

+ Qud trinh oxy hod cdc chit ban hitu co xdy ra trong Aerotank qua 3
giai doan:

- Giai doan mot; O gial doan nay bun hoat tinh hinh thanh va phat trién.
Trong nudc thai dam bao c6 du luong oxi cung cap cho vi sinh vt sinh, thoi
gian dau tién thirc dn dinh dudng trong nudc thai rat phong pht, lugng sinh khéi
trong thoi gian nay rat it. Sau khi vi sinh vat thich nghi vi mdi truong, ching
sinh trudng rat manh theo cap s6 nhan. Vi vy, lugng tiéu thy oxi ting cao dan.

- Giai doan hai: Vi sinh vat phat trién 6n dinh, tbc d6 tiéu thy oxy it thay
d6i, cac chat ban hitu co bi phan huy nhiéu nhat.

Hoat luc enzim cua bun hoat tinh trong giai doan nay ciling dat té1 muac cuc
dai va kéo dai trong mot thoi gian tiép theo. Piém cuc dai cta enzim trong bun
hoat tinh thuong dat & thoi diém sau khi lugng bun hoat tinh (sinh khéi vi sinh
vat) téi mic on dinh.

- Giai doan ba: Sau mot thoi gian kha dai tbc do oxi hoad cam chung (hﬁu
nhu ‘it thay d6i) va c6 chiéu hudng giam, lai thdy toc do tiéu thy oxi tang lén.
Pay 1a giai doan nitrat hoa cac mubi amon.

Sau cung, nhu cau oxi lai giam va can phai két thiic qua trinh lam viéc cta

aerotank (1am viéc theo mé). O ddy can luu ¥ rang, sau khi oxi hoa duoc 80 —
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95% BOD trong nudc thai, néu khong khudy dao hodc thoi khi, bun hoat tinh s&
lang xudng day, can phai lay bun cin ra khoi nuéc. Néu khong kip thoi tach bun,
nuéc s& bi 6 nhiém tht cp, nghia 1a sinh khéi vi sinh vat trong bun (chiém t6i
70% khoi lugng can bun) s€ bi ty phan. Té bao vi khuan c6 ham lugng protein
rat cao (60 -80% so v&i chat kho). Ngoai ra, con co cac hop chit chia chat béo,
hidratcacbon, cac chat khoang...khi bi ty phan s& 1am 6 nhiém nguén nudc.

+ Cdc yéu t6 anh hwéng dén kha néing lam sach nwéc thdi ciia Aerotank.

> Luong oxy hod tan trong nuwde: Pay 1a diéu kién dau tién dé dam bao
cho bé Aerotank c6 kha ning oxi hoa cac chat ban hitu co voi hiéu suat cao. Oxi
hoa tan dugc cung cap mot cach lién tuc, dap tng day da cho nhu cau hiéu khi
ctia vi sinh vat trong bun hoat tinh. Luong oxi c6 thé dugc coi 1a du khi nuée
thai ra khoi bé lang 2 c6 néng do oxi hoa tan 1a 2mg/1.

Pé dap tng duoc nhu cau oxi hoa tan trong bé Aerotank ngudi ta thudng
chon giai phap:

+  Khuay co hoc véi cac dang khudy ngang, khudy dtimg. Song, bién phap
nay khong hoan toan dap tng dugc nhu cau oxi.

+  Thai va syc khi bang hé thong khi nén véi cac hé thong phan tan khi
thanh cac dong hoac tia 16n nho khac nhau.

+  Két hop nén khi véi khudy dao.

> Thanh phdn dinh dwéng doi véi vi sinh vit

Trong nuéc thai, thanh phan dinh dudng chu yéu 1a ngudn cacbon (dugc

goi la co chit hodc chét nén duoc thé hién bﬁlng BOD) - Chét ban hiru co dé bi
phan huy boi vi sinh vat. Ngoai BOD, can chii y t6i hai thanh phan khac 1a
nguon nito (thuong ¢ dang NH,") va ngudn phospho (¢ dang mudi phosphat).
Nhitng hop chét nay 1a nhitng chat dinh dudng tot nhat ddi véi vi sinh vat. Vi
sinh vat phat trién con can tdi mot loat cac chat khoang khac nhu Mg, K, Ca,
Mn, Co... Thuong cic nguyén t6 nay ¢ dang ion déu c6 mit trong nudc thai,
khong nhiing ching da dap tng cho nhu cau sinh 1y cta vi sinh vat ma trong
nhiéu truong hop con thira.

Thiéu dinh dudng trong nudc thai s& 1am giam muc do sinh truéng, phat
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trién sinh khoi cta vi sinh vat, thé hién béng lugng bun hoat tinh tao thanh giam,
kim ham va tc ché qua trinh oxy hoa cac chét hitu co gdy nhiém ban.

Néu thiéu nito mot cach kéo dai, ngoai viée can tré cac phan tng hod sinh
con 1am cho bun hoat tinh kho lang, cic hat bong bi phong nén tréi ndi theo
dong nudc ra lam cho nudc kho trong va chira mdt luong 16n vi sinh vat, lam
giam tdc do sinh truéng cling nhu cudng dd oxy hoa cua ching. Néu thiéu
phospho, vi sinh vét dang sgi phat trién va ciing 1am cho bun hoat tinh ling
cham va giam hiéu qua xu 1y.

N6i chung, thiéu ngudn Nito va Phospho 1au dai s& anh hudng dén cau tao
té bao, giam mac d6 sinh truong, anh hudng khong tét dén di truyén va cac thé
hé sau nay cila vi sinh vat. Trong thuc té néu dung hoi luu lai nhiéu lan cac quan
thé vi sinh nay trong bun hoat tinh s& lam giam hiéu sut lam sach nudc thai. Ti
16 BOD : N : P =100 : 5 :1 trong ba ngy dau vi vi sinh vat trong bé Aerotank
phat trién manh va bun hoat tinh duogc tao thanh nhiéu nhat. Néu xir 1y kéo dai
thi ti 1¢ nay can can d6i BOD : N: P=200:5: 1.

Truong hop du thira lugng N va P, vi sinh vat sit dung khong hét, phai khtr
cac thanh phan nay bang cac bién phap dic biét hodc xtr Iy bang ao hd 6n dinh
vO1 viéc nuoi tréng béo, rau muéng va céc thuc vat ndi khac.

>  Nong dé cho phép ciia chat ban hitu co c6 trong nudc thai dé dam
béo cho bé Aerotank lam viéc cé hiéu qua.

Nong dd co chat trong moi trudng anh hudng nhiéu dén doi séng cua vi
sinh vat. Néi chung ching déu c6 ndng d6 co chét t6i han hodc cho phép, néu
vuot qué s& (rc ché dén sinh 1y va sinh hoa cac té bao vi sinh vat, lam anh hudng
dén qué trinh trao ddi chat, dén viéc hinh thanh enzim, tham chi c6 thé bi chét.

Céc loai nudc thai co thé xtr Iy bang bé Aerotank khi lwgng BOD vao
khoang 500 mg/l, truong hop cao hon (khong qua 1000mg/l) phai xtr 1y bang
Aerotank khudy tron hoan chinh, néu BOD cao hon nita thi phai 4p dung hinh
thire pha loéng.
> CA&c chdt cé déc tinh ¢ trong nwéc thdi irc ché dén doi song cia vi sinh vat.

Pé dam béo cho bun hoat tinh duoc tao thanh va hoat dong binh thuong
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trong nude thai can phai xac dinh xem co cac chat doc gy chét, kim ham hay tc
ché dén sinh trudng va ting sinh khéi ctia vi sinh vat hay khong. Viéc xac dinh
doc tinh d6i voi sinh vét cho ta thay loai nudc thai nao co thé xtr Iy bang k¥
thuat bun hoat tinh.

> pH: Anh hudng dén qua trinh hoa sinh cta vi sinh vat, qua trinh tao bun
va lang. pH thich hop cho viéc xtr 1y sinh hoc 13 6,5 — 8,5.

» Nhiét do: Nhi¢t d6 ciia nude thai trong bé Aerotank ¢ anh huong rat
16n dén hoat dong séng cua vi sinh vat. Hau hét cac vi sinh vat c6 trong nuoc
thai 1a cac c& thé wa 4m, ching c6 nhiét d6 sinh truong toi da 1a 40°C va tbi thiéu
1a 5°C. Vi vdy, nhiét 6 xur Iy nudc thai chi trong khoang 6 - 37°C, tot nhat 1a 15
— 35%C. Nhiét d6 con anh huéng t6i qua trinh hoa tan oxi trong nuéc ciing nhu
kha nang két lang cac bong cin bun hoat tinh.

> Nong dg cdc chat lo liing (SS) & dang huyén phii:

Sau khi xtr 1y so b, tuy thudc vao néng do chat lo ling c6 trong nude thai
ma xac dinh cac cong trinh xtr 1y thich hop.

Néu nodng do cac chat lo ling khong qua 100mg/1 thi loai hinh xir 1y thich
hop 14 bé loc sinh hoc va ndng do khong qua 150mg/1 1a xir Iy bang Aerotank s&
cho hiéu qua phan huy cac chat hitu co nhiém ban cao nht.

Pbi voi nhitng nude thai ¢ ham luong cht ran lo ling qua cao can phai
léng xu ly so bd mdt cach déy du dé co thé loai bo van cin 16n va mét phén cac

chat ran lo ling.

Sinh vién: Pham Thi Bich Ngoc - MT 1101 23



Khoa luan tot nghiép Nganh ki thuit moéi truong

CHUONG 2. POI TUQONG VA PHUONG PHAP
2.1. Muc dich nghién ctru
So sanh kha niang xir Iy nudc thai bang bun hoat tinh voi 2 vat lidu lo ltimg

khac nhau 14 soi nilon, hat xdp va khong c6 vat liéu lo lung.
2.2. P6i twong nghién ctru

Nudc thai d6 thi dung dé nghién ctru duoc iy tir cng nudc trén dudng
Quéan Nam, phuong Du Hang Kénh, quan Lé Chan.
2.3. Phwong phap nghién ctru
2.3.1. Phwong phdp khdo sdt va ldy méu ngoai thue dia [8]

Pay 1a phuong phap kiém tra, danh gia va 1y mau ngay ngoai hién truong
khao sat. Bé do nhanh mot s6 thong s6 va lay mau vé phong thi nghiém phan
tich can tién hanh khao sat dé tim ra thoi diém, vi tri 1y mau hop 1y.

Phuong phap nay doi hoi phai c6 chuyén mén nghiép vu va kinh nghi¢m
Jdy mau.
Chon dja diém ldy miu phai dam bao dai dién duogc cac yéu cau xir 1y dit ra.
Lay mau theo tiéu chuan Viét Nam (TCVN).
2.3.2. Phwong phdp phan loai, hé thong héa Iy thuyét [7]

Phén loai 12 phuong phap sap xép cac tai liéu khoa hoc mot cach co hé
théng chit ché theo tirng mat, timg van dé khoa hoc c6 ctng dau hiéu ban chit,
cing mot hudng phat trién. Phan loai lam cho khoa hoc tir chd c6 két cau phtc
tap trong ndi dung thanh cai dé nhan thay, dé sir dung theo muc dich nghién ctru
ctia dé tai.

Hé thong hoa 13 phuong phap sap xép tri thic theo hé thdng, giup cho
viée viée xem xét ddi tuong ddy du va chi tiét hon. Phan loai tai liéu va hé thong
hoéa tai liéu thuong phai di lién véi nhau, trong phan loai ¢6 yéu t6 hé théng hoa,
hé thong hoa phai dua trén co sé ctia phan loai.

2.3.3. Phwong phdp phén tich, tong hop tai liéu [10]

Phan tich tai liéu 1a phuong phap nghién cru cac van ban, tai liéu bang

cach phan tich chiing thanh timg mat, timg bd phan dé hiéu van dé mot cach day

du va toan di¢n, tir do chon loc nhitng thong tin quan trong cho dé tai nghién
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clru.

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

Phan tich tai liéu dam bao cho téng hop nhanh va chon loc ding thong tin

can thiét, tong hop gitip cho phén tich sdu sic hon.

2.3.4. Phwong phap pilot [10]

Phuong phap pilot 1 phuwong phap tién hanh xay dung va thir nghiém hé
théng ap dung thir quy trinh trong mot quy mé nhd, trude khi dua hé théng vao
hoat dong, nham tim ra cac nhugce diém c6 thé mac phai va tim cach khéc phuc

dé dua hé théng ung dung vao thyc tién.

2.3.5. Phwong phdp luin vé nghién ciru nwéc thdi [5]

Pay 1a phuong phap nghién ctru thong qua cac dic diém cua nudc thai.
Phuong phép ndy nghién ciru theo toan bd qua trinh phat sinh chat thai dé co
phuong phap xtur 1y thich hop. Pay la phuong phap duoc danh gia cao, vi nd di
sdu vao ting khau phat sinh nudc thai. Pong thoi né con cho biét dic tinh cta
nudce thai...

Qua do, ta c6 biéu d6 thé hién phuong phéap luan vé nghién ctru nudc thai

nhu sau.

Sinh vién: Pham Thi Bich Ngoc - MT 1101 25



Khoa luan tot nghiép Nganh ki thuit moéi truong

Nudc thai san xuat
Pic diém, diéu kién Dic diém vé
tao ra nudce thai s0 lugng nudce thai

v v

bic diém vé
chat lugng nudce thai

/\

Lam quen voi co cau,
cong ngh¢ san xuat

Tién hanh do hang
ngay, hodc ca san xuat

Liy mau theo ty 18
trung binh hodc
mau trung bnh

Liy miu dé xac dinh
dac trung dong hoc

v

v

v

v

Lam sang to tinh chét
tap ban lan vao nudc.

Xéc dinh luu lugng
nudce thai ngay dém,

Phéan tiph hoa ly, xac
dinh nong do doc hai

Xac dinh sy dao dong
nhiét d6 nudc thai

theo ca clia chit ban
e Xéc dinh ché do Phan tich VSV, xéac Xac dinh sur dao dong
Lam sang té ché d9, e . A A . .. . NPT
didu Kien xa nuée thai thai nude,hé so dinh loai VSV nudc cua phan tng hoéa tinh
; khong diéu hoa ddc trung nude thai (pH)
Lap ké hoach nghién ciru Xac dinh luu lugng Xa(f dinh W b,len dQP & Xac dinh sy dao dong
R o pe A . thanh phan tinh chat A A S A1 A
khao sat, cac diém do nudce thai trén 1 don vi . L nong do cac chat ban
lwu lugng va 14y mé san phim, nguyén lié nude thi khi lang trong, dic trun
Ong va fay mau pham, nguyen ficu va theo théi gian : &

— L L

Nghién ctru cac bién phép xir 1y, khir doc nude thai

Hinh 2.1. So’ dé vé phwong phdp ludn nghién civu vé nwéc thdi sin xudit

2.3.6. Phwong phap phan tich trong phong thi nghi¢m
Pay 1a phuong phap cho két qua phan tich chinh x4c va xac thyc nhat. Vi
tai phong thi nghiém c6 day du dung cu va hoa chét can thiét phuc vu cho qua
trinh phan tich va danh gia mau. Phuong phap nay cho phép chung ta danh gia
dugc mirc d6 6 nhiém cua miu. Pam bao cho van dé xur 1y hiéu qua sau nay.
2.3.6.1. Dung cu phan tich.
- May do mau DR 2012 (HACH).
- Céc thuy tinh 100ml, 250ml, 500ml.
- Binh dinh mtrc 50ml, 100ml, 500ml, 1000ml.
- Cuvet, pipet cac loai, 6ng nghiém, tu say, bép dién va gidy quy.
2.3.6.2. Héa chat sir dung.
- Hoéa chat xac dinh COD: H,S0O, dic, K,Cr,0; Ag,SO, KHP.
- Hoa chat dung dé xac dinh NH,": Dung dich Xenhet, dung dich Nesler,

dung dich chuan Amoni.
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2.3.6.3. Xdc dinh mét s6 thong s6 6 nhiém
Xac dinh Amoni (NH,")
Amoni trong méi truong kiém phan tmg véi thude thir Nessler (K,Hgls) tao
két tia mau vang (NH,Hgsl3) theo cac phan tmg sau:
NH,;" + OH — NH; + H,0
K.Hgly + NH; + KOH — NH;Hg,l3 |+ 5KI + H,0
Cudng d6 mau phu thudc vao néng do amoni cd trong mau nudc. Dung
phuong phap tric quang ta xac dinh ndong d6 amoni. Do mat d6 quang & budc
song 425nm
+ Hoa chdt va thuoc thir
- Chudn bi thudc thir
Dung dich Xenhet: hoa tan 50g Kalinatritactrat (KNaC4H4Og) trong 100ml
nudce cat 2 1an. Dung dich xenhet ¢6 vai tro loai bo cac ion gdy can trd phan tng
nhu Fe**, Ca™, Mg*".
Nessler A: hoa tan 36g Kl va 13,559 HgCl, trong 1000ml nudc cat 2 1an.
Nessler B: hoa tan 50g NaOH trong 100ml nuéc cat 2 lan.
Thudc thir Nessler: tron déu 100ml Nessler A v6i 300ml Nessler B ta duge
thudc thir Nessler.
- Dung dich chudn Amoni
Can chinh xéac 2.97g NH,C1 da siy kho & 100°C trong thoi gian khoang 1h.
Sau d6 hoa tan vao binh dinh muc 1 lit lac déu. Dung pipet hat chinh xac Sml
dung dich vira pha dugc cho vao binh dinh mure 1 lit roi dinh muac dén vach bé’mg
nuée cat thu duoc dung dich ¢6 néng do 5mg NH*/I.
+ Xady dung dwong chudn
Trinh ty tién hanh cic mau co néng dd chuan khac nhau, cho vao tung
binh dinh mirc véi thudc thir theo thir tur trinh bay trong bang 2.2.
Sau khi cho thudc tht, lic déu cac dng nghiém, dé yén 10 phut dem do
mat d0 quang & budc song 425nm. Ta biéu dién sy phu thudc mat d§ quang vao

noéng d6 NH," va rat ra phuong trinh duong chuén.
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Bing 2.1. Két qua xdy dwng dwong chuin Amoni

(ABS)

Mau 1 2 3 4 6 7 8
VddNH4Jr (mI) 0.5 1 2.5 10 25 50
Vuse it (M) 50 49.5 49 47.5 45 40 25 0
V gdxennet (M) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
VddNessler (ml) 1 1 1 1 1 1 1 1
NnHa+] (Mg/l) 0 0.05 0.1 0.25 0.5 1 2.5 5
Mat d quang| O 0.007 | 0.015 | 0.032 | 0.067 | 0.14 | 0.32 | 0.705

Tir bang s6 liéu trén ta v& dugc biéu do thé hién duong chuan NH* sau.

0.8

0.7

y =0.139x - 0.002

0.6

R2=OM

0.5

0.4

0.3
0.2 /
0.1

Hinh 2.2. Biéu dé dwong chuin NH,"

- Tién hanh voi mau thuc

Liy 100ml nuéc thai cho vao cbc. Cho tiép vao céc 1Iml ZnSO,. Gan liy

50ml phan trong, cho vao 0,5ml dd kalitactrat (xennhet) va 0,5 ml dung dich

Nessler. Sau 10 phut dem do trén mdy tric quang ¢ chuong trinh 380 budc s6ng

425nm.

Duya vao duong chuan dé xac dinh ham tuong quan y = ax + b (trong d6 x 1a

nong do amoni (mg/l) trong mau, y 1a mat dé quang)
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Xic dinh nhu ciu oxy héa hoc (COD)

Pé xac dinh COD ngudi ta dung mdt chat oxy hod manh dé oxy hoa chat
hitu co trong mdi trudng axit, chat thuong dugc s dung 1a Kalibicromat
(K2Cr,05). Khi d6 xay ra phan tng:

Chét hitu co + K,Cr,0, + H* %"» CO, +H,0 + 2Cr**

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

+ Hod chdt sir dung trong lam viéc thi nghiém

- Pha dung dich phan ttng K,Cr,0,/HgSO4/H,SO, : Can 10,2169 K,Cr,0,
(loai tinh khiét phan tich, siy so bd & 103°C trong 2h) hoa tan vao binh dinh
murc 11, thém 33,3g HgSO, va 167ml dung dich H,SO4 98% vao binh dinh muc.
Lam lanh va dinh mirc dén vach dinh muc.

- Thuoc thit axit Ag,SO4/H,SO,: Pha thudc thir theo ti Ié 5,59 Ag,SO./1kg
H,SO,dic. Pha trude tir 1-2 ngay dé Ag,SO, tan hoan toan.

- Dung dich chudn: Siy kalihydrophtalat & nhiét ¢6 120°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.

- Phwong phdp xdac dinh: Lay 2,5 ml mau vao ong pha mau, thém 1,5ml
dung dich phan ang va 3,5 ml dung dich thubc thir axit. Dem dun trén may pha
mau COD ¢ nhiét 6 150°C trong 2h, lay ra dé ngudi dem do mat 6 quang &
buéc séng 620nm. Chu ¥ khi do can tranh dé dung dich duc va cé bot khi boi vi
nhitng yéu t6 nay cd thé lam sai két qua phan tich.

- XAy dung dwong chudn: Chuan bi mot ddy dung dich chuan c6 COD nam
trong khoang 50- 1000mg/I. 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 cua

phép do dugc trinh bay tai bang sau:
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Bdng 2.2. K&t qud xay dwng dwong chudn COD
Mau 1 2 3 4 5 6 7
ViHp chudn (M) 0 0.25 0.5 1 15 2 25
VH,0 (ml) 2.5 2.25 2 15 1 0.5 0
Vkacr207/ Hgsoal
Hzsos (MI) 15 15 15 15 15 15 15
V Ag2504/ H2504 3.5 3.5 3.5 3.5 3.5 3.5 3.5
(ml)
V cobchuin 0 100 200 400 600 800 1000
(mg/l)
ABS 0 0.152 0.326 0.502 0.634 0.842
0.071
Tt két qua thu duogc, ta dung dugc duong chuan cia COD nhu sau.
0.9
0.8 y = 0.0009x - 0.006#
R?=0.99
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Hinh 2.3. Pwong chudn xdc dinh COD

+ Trinh tw tién hanh v&i mau thuc

Ldy 1,5 ml dung dich K,Cr,0; ( 0.25N)/H,SO4/HgSO, va 3.5ml
Ag,S0./H,S0,

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

Tién hanh nung mau trén thiét bi reactor ( HACH, USD) tai nhiét ¢6 150°C
trong 2h.

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

ciia mau can phan tich.
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CHUONG 3: KET QUA NGHIEN CUU

3.1. Cach nubi bun:

Qua trinh xtr 1y nudc thai bang Aerotank dién ra cha yéu do qua trinh phéan

huy céc cht hitu co ctia cac vi sinh vat trong bun hoat tinh. Vi vy viéc nubi
bun t6t ¢6 anh huong rat 1on dén hidu qua clia qua trinh xir Iy nudce thai.
Céch nudi bun duoc tién hanh nhu sau:

- Lay bun tai nha may nuéc An Duong — nha may xir Iy nude sinh hoat cho
quan Lé Chan, thanh phé Hai Phong. Bun mang vé dugc pha lodng véi nudce
nudc cat theo ty 18 1: 2, dé ling lay phan bun dic, gan bo phan cin.

- Lay 20 lit nuéc thai tai Puong Quan Nam, Du Hang Kénh, Lé Chan, Hai
Phong dem vé dé lang trong 2h, xac dinh cic thong sé ddu vao ctia nudc thai
nhu COD, Amoni, pH.

- Sau d6 lay phan nudc trong, bo sung phan bun trén vao xo plastic dung tich
10 lit voi ty 1€ 3 lit bun vo1 4 1it nudc thai dem di suc khi. Vi ti I¢ COD :N: P
cach xa so v6i ti 18 100: 5: 1 nén bd sung thém S5g duong, 2g KH,PO,, 1,59
MnSO,, dam ure 4g ngay khi bat dau hé théng, ngay thir 2, thir 4 va ngay tha 6
bd sung thém 11it nudc thai va 0,5 lit nude gao, 2g dudng, 1g dam ure.

- Trong sudt qua trinh dam bao suc khi du va lién tuc (2mg Oy/1). Néu lugng
khong khi cung cap khong du bun sé& chét, c6 mau den, béc mui.

Nubi bun trong 6 ngay khi thiy bun tao bong dep, co mau vang nau thi

dung bun xtr ly nude thai.
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Hinh 3.1. Bun hoat tinh
Lay 200ml bun cdy vao 1,81 nudc thai duoc dung dich 10% cho lan luot

vao 3 xd plastic khac nhau 1a x6 chira sgi nilon, x6 chira hat x5p va xd khong c6
gi dé tién hanh so sanh qua trinh xtr Iy Aerotank .

Tién hanh do céc théng sd lién tuc trong Oh, 2h, 4h, 6h, 8h, 10h dé xac dinh
su bién d6i cua cac thong sé COD, NH," trong qua trinh xur 1y. Tim dugc ra

duogc vat liéu lo limg tot nhat d6i voi qué trinh xtr Iy Aerotank.
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Sot li long
Khéng c6 vt liéu bam dinh
A

e B

Hinh 3.2. Mé hinh thi nghiém

3.2. Két qua nghién ciru.
3.2.1. Cdc théng sé ddu vao ciia nwéc thdi
Nudc thai dugc lay tir duong Quan Nam, quin Lé Chan, Hai Phong. Thanh
ph'?m nude thai dau vao duge thé hién & bang sau:
Bing 3.1: Két qud phdn tich thanh phin nwéc thdi sinh hoat

tai diém lay mau.

Thoi gian ldy miu .
COD(mg/l) | NH, (mg/l) pH
26/9/2011 229 12 6.5-7
29/9/2011 210 11 7
31/9/2011 200 12 6.5
04/10/2011 212 14 7
07/10/2011 250 11 7.5
QCVN14/2008(B) 100 10 5-9
QCVN24:2009(B) (B) (B) (B)
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Két qua tir bang trén cho thay céac chi tiéu cua nudc thai sinh hoat trén déu
vuot qua QCVN24/2009/BTNMT loai B ddi véi thong sé COD vuot khoang 2 —
2,5 lan tiéu chuan cho phép, chi tiéu NH," vuot 1,1 - 1,4 14an quy chudn cho
phép, chi tiéu pH dat QCVN 14: 2008 /BTNM. Vay nudc thai & mirc o 6 nhiém
trung binh nén c6 thé xur Iy bang phuong phap bun hoat tinh.

Sau day 1a két qua khao sat hiéu suat xtr Iy & ham luong bun 10% va voi
cac vat liéu lo ltrng khac nhau.

3.2.2. Vit li¢u nilon.
Bing 3.2: Sw bién déi ciia COD va NH," theo thoi gian

Thoi gian( h) COD (mg/l) NH," (mg/l)

0 211 13
2 181 12
4 130 10.5
6 109 9.2
8 93 8,5
10 84 7

QCVN24:2009(B) 100 10

QCVN: 2008(B)

250
200 ~
100 B% o ] i
50
0
0 2 4 6 8 10 12

Hinh 3.3. Sw bién déi ciia COD theo thoi gian
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Hinh 3.4. Sw bién doi ciia NH." theo thoi gian
Nhan xé&t: V&1 ham luong bun 10% va vat liéu lo Itng 1a so1 1i 16ng hiéu suét xir
ly COD dat QCVN 24: 2009(B) tai 8h véi ham luong 1a 93mg/l va NH," dat tai
6h 1a 9,2 mg/I.

3.2.3. Vit ligu hat xop
Bing 3.3. Sw bién doi ciia COD va NH," thoi gian

Thoi gian(h) COD(mg/l) | NH4 (mg/l)
0 211 13
2 170 11
4 125 9.5
6 98 8
8 80 7.2
10 70 6.5
QCVN24:2009(B) 100 10
QCVN: 2008(B)
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Hinh 3.5. Sw bién déi ciia COD theo thoi gian

0 2 4 6 8 10 12

Hinh.3.6. Sw bién déi ciia NH," theo thoi gian

Nhan xét: Vi ham lugng bun 10% va vat liéu lo ling 13 hat xop hiéu suat xtr Iy
COD dat QCVN 24: 2009(B) tai 6h v&i ham luong 1a 98 mg/l, NH," cling giam

va dat tiéu chuén tai 4h v6i ham luong 9,5mg/1.
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3.4.4. Khong co vt li¢u lo lirng

Bing 3.4. Sw bién doi ciia COD va NH," thoi gian

150

Thoi gian (h) COD(mg/l) NH,4 (mg/l)
0 211 13
2 185 12
4 152 11,2
6 129 10
8 118 9.3
10 97 9
QCVN 24: 2009 100 10
QCVN14: 2008
(B)
250
200 ~_

100

50

0

0 2

4 6

8 10 12

Hinh.3.7. Sw bién déi ciia COD theo thoi gian

0 2

4 6

8 10 12

Hinh.3.8. Sw bién déi ciia NH," theo thoi gian
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Nhdn xét: V61 ham lugng bun 10% va khong c6 vat li¢u lo ltg thong s6 COD
dat QCVN 24 tai thoi diém 10h voi ndng 6 97mg/1. Thong sé NH," dat QCVP
tai thoi diém 6h v6i ham luong 10mg/1.

3.2.5. So sdnh sw bién doi ciia COD , NH," déi vdi vit ligu khdc nhau

Bing 3.5. Sw bién doi ciia COD theo thoi gian vdi vit liéu lo lirng Khac nhau

Thot gian

Vit lidu Oh 2h 4h |6h |8h |10h
Soi nilon 211 181 |[130 |[109 |93 |84
Hat x6p 211 |170 [125 |98 [80 |70
Khong c6 vat liéu lo limg 211" [185 |152 [129 |118 |97

250

150
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50

0

0 2 4 6 8 10 12

Hinh 3.9. Sw bién déi ciia COD theo thoi gian
Nhdén xét: Qua s6 liéu va do thi biéu dién COD ta thay hiéu qua xu Iy COD cao
nhat & mau c6 chira vat liéu lo lung 1a hat Xép, thot gian luu tdi wu 1a 6h, ham
lugng COD giam tir 211mg/l xudng con 98 mg/l, dat QCVP va co hiéu suat dat
53,55%.
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Bing 3.6. Sw bién doi ciia NH," theo thoi gian véi vit liéu lo lirng khac nhau

Thot gian
Oh 2h 4h 6h 8h 10h
Vat liéu
Soi nilon 13 12 10.5 9.2 85 |7
Hat x6p 13 |11 |95 8 72 |65
Khong c6 vat liéu lo lung 13 12 11.2 10 93 |9

Tir d6 ta v& do thi thé hién su bién d6i NH," theo thoi gian.

14

12

10

Hinh 3.10. Sw bién déi ciia NH," theo thoi gian
Nhan xét: Tai ham luong bun 10% sau khi tién hanh so sanh kiém tra két qua 3
mau véi cac vat liéu lo ling khac nhau: soi nilon, hat Xép, khong c6 vat licu lo
ltmg nhan thay 1a d6i voi vat lidu bam dinh bang hat x6p thi cho hiéu suét xtr Iy
1a cao nhat COD tir 211mg/I giam xudng con 70mg/l, NH," tir 13mg/1 giam con
6.5mg/l tai thoi diém 10h, thoi gian luu t6i vu 1a 6h, khi d6 thong sé6 COD, NH,"*
dat QCC
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CHUONG IV: KET LUAN VA KIEN NGHI
4.1. Két luan

Nudc thai d6 thi thude duong Quan Nam, phuong Du Hang Kénh, quan Lé
Chan c¢6 ham lugng COD dao dong tir 200-250mg/l, CH,* dao dong 11- 14mg/I.
Vay nudc thai 6 nhiém & muc trung binh.

Vé6i ham lugng bun 10% va thoi gian luu bun hiéu sudt xa 1y nudc thai do
thi & duong Quan Nam

+  Véi vit liéu lo lung 1a soi li long COD tir 211mg/1 gidm con 84mg/l,
NH," tir 13mg/l giam con 7mg/l. Sau 10h suc khi céc thong s6 déu dat TCCP.

+ Vi vat liéu bam dinh 1a hat bong COD tir 211mg/1 gidm con 70mg/1,
NH," tir 13mg/1 con 6.5. Sau 10h suc khi cac thong sé déu dat TCCP.

+ O diéu kién khong c6 vt liéu bam dinh thi COD tir 21 Img/1 giam con
97mg/l, NH," con 9mg/l sau 10h suc khi, cic théng sé déu dat TCCP. DPiéu nay
duogc 1y giai do vi sinh vat ¢ diéu kién c6 vat liéu lo limg vi sinh vét séng va
sinh san tot hon nén kha ning xir Iy nude tét hon.

Vat liéu t6i wu nhat 13 hat xdp, thoi gian luu t6i wu 13 6h, khi d6 COD = 98
mg/l, NH;"=9,5 mg/l. Dat QCVN 24.
4.2. Kién nghi

Nudc 1a ngudn tai nguyén quy gia cho su song trén trai dat, nuéc ngot
chiém ty 18 rit nho trong tong luong nudc. Hién nay, nudc dang bi 6 nhiém
nghiém trong, tinh trang thiéu nudc sach van dang dién ra rat pho bién tai cac
nude nghéo, nude dang phat trién trong d6 ¢ Viét Nam.

- Hién tai nudc thai d6 thi xa truc tiép ra ngoai moi truong tiép nhan giy 6
nhiém nghiém trong. Vi tinh hinh kinh té nhu hién nay ciia nudc ta thi xtr 1y
nudce thai bang phuong phap sinh hoc dem lai hiéu qua cao va thich hop véi diéu
kién kinh té.

- Qua nghién ctru cho thy trong qua trinh xir Iy Aeroten két hop véi vat

lidu lo limg cho hiéu suét xtr 1y kha t6t.
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- Nén nghién ctru sau hon nita cac yéu t6 anh huong dén qua trinh xir Iy dé
khic phuc nhitng yéu té tic dong cho hiéu xuat xir 1y cao hon.
- C6 thé ap dung mé hinh xtr Iy ddi véi cac loai nude thai co cung tinh chat va
mirc d6 6 nhiém cao hon nhu nudc thai chan nudi, nude thai lang nghé lam bun,

ruou va cong nghiép thuc pham. .. Khi két hop véi xur 1y ki khi.
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DANH MUC CAC CHU VIET TAT

STT Ki hiéu Y Nghia
1 BOD Nhu cau oxy sinh héa
2 COD Nhu cau oxy hoa hoc
3 DO Ham lvong oxy hoa tan
4 Tong N Téng Nito
5 Tong P Téng Photpho
6 NH," Amoni
7 SS Chdt ran lo liing
8 TCCP Tiéu chudn cho phép
9 QCVN Ouy chudn Viét Nam
10 VK Vi khudn
11 VSV Vi sinh vat
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DANH MUC BANG

STT Tén bang Trang
1 | Bdng 1.1.Tvi s6 trung binh mét sé thanh phan trong nwéc thai dé thi 7
2 | Bang 2.1.Két qud xdy dung dwong chuan Amoni 30
3 | Bang 2.2.Két qua xay dung dwrong chuan COD 32
4 | Bang 3.1.Két qua phan tich thanh phan nude thdi sinh hoat 35
5 | tai diém lay mau. 36
6 | Bang 3.2.Su bién déi cia COD va NH,* theo thoi gian 37
7 | Bang 3.3.Su bién doi cia COD va NH," thoi gian 38
8 | Bang 3.4.Sw bién doi ciia COD va NHy" thoi gian 39
9 | Bang 3.5.8u bién doi ciia COD theo thoi gian voi 3 vdt liéu bam dinh 40
khac nhau

10 | Bang 3.6.Su bién doi cia NHy" theo thoi gian voi 3 vat lieu bam dinh | 40
khac nhau
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DANH MUC HINH VE

STT Tén hinh Trang

Hinh 1.1.Cdc phwong phép xit Iy nuée thdi bang phwong phdp héa hoc va héa Iy

Hinh 1.2. D6 thi dién hinh vé sur tang truong cua vi sinh vat

Hinh 1.3. Qud trinh phdn huy ky khi.

Hinh 2.1. So d6 vé phwong phdp ludn nghién cieu vé mede thdi san xudt

Hinh 2.2. Biéu do dwong chuan NH,

Hinh 2.3. Puwong chudn xdac dinh COD

Hinh 3.1. Bun hoat tinh

Hinh 3.2. M6 hinh thi nghiém

O©| 0| N o O B W DN Bk

Hinh 3.3. Su bién déi ciia COD theo thoi gian

10 | Hinh 3.4. Su bién doi ciia NH," theo thoi gian
11 | Hinh 3.5. Sy bién doi ciia COD theo thoi gian
12 | Hinh.3.6. Sy bién doi ciia NH," theo thoi gian
13 | Hinh.3.7. Sy bién doi ciia COD theo thoi gian
14 | Hinh.3.8. Sy bién doi ciia NH," theo thoi gian
15 | Hinh 3.9. Sy bién déi ciia COD theo thoi gian
16 | Hinh 3.10. Sw bién doi cia NH," theo thoi gian
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LOI CAM ON

Véi long biét on sdu sdc em xin chan thanh cam on: Thac si - Hoang Thi Thuy -
Bé mén Ky thudt Moi truong Dai hoc Dén ldp Hai Phong nguoi dd giao dé tdi, tin
tinh huéng dan va tao diéu kién givip do em trong sudt qud trinh thwe hién va hoan
thanh dé tai nay.

Qua ddy, em xin giti 167 cam on dén tt cd cdc thay cé trong Nganh Kj thudt
MGi triweong va toan thé cdc thay ¢6 dd day em trong suét khéa hoc tai truong DPHDL
Hdi Phong.

Em ciing xin giri 167 cam on dén gia dinh, ban bé va nguwoi than da ddng vién va
tao diéu kién givip dé em trong sudt qud trinh hoc va lam khéa ludn.

Viéc thuc hién khéa ludgn la budce dau lam quen voi nghién cuu khoa hoc, do
thoi gian va trinh d6 c6 han nén bai khéa ludn cia em khéong tranh khoi nhitng thiéu
sot, rdt mong dwoc cdc thay cé gido va cdc ban gép ¥ bai dé khéa ludn cia em dwoc
hoan thién hon.

Em xin chan thanh cam on !

Hai Phong, thang7 nam 2011
Sinh vién
Pham Thi Bich Ngoc
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