Truong DHDL Hai Phong Do an tot nghiép

LOI MO DAU

Ngay nay, voi su phat trién cua nén kinh té - x4 hoi. Doi sdng con ngudi
ngay cang dugc ning cao. Tc do cong nghiép hoa va d6 thi hoa kha nhanh da
nay sinh nhitng vin dé vé 6 nhiém méi trudng. Néu khong duoc sy quan tim
ctia chinh quyén, ciing nhu ngudi dan, moi trudng séng s& ngay cang giam sut.
bac bi¢t 1a mo1 trudng nudec.

Nguyén nhan chinh gy ra 6 nhiém nudc 1a do qua trinh st dung cta con
ngudi trong cac hoat dong séng hay san xut ctia minh, 1am thay doi tinh chét va
thanh phan nudc ban dau. Cac chit thai nay khi thai ra moi truong nudc, giy
mui hoi théi, dinh dudng héa nudc mit, lam can tré qua trinh sinh trudng va
phat trién cta sinh vat.

Hién nay, cic co sé san xuat thuc pham lang nghé ngay cang phat trién. N6
dap ung duoc nhu cau st dung cua ngudi tiéu dung véi rat nhiéu san pham
phong phu va da dang. Pic trung cua nude thai chu yéu chira cac chat hitu co it
doc co ngué)n géc thuc vat hoac dong vat, chét thai hitu co ¢6 ngué)n géc tur thuc
vét da phan 1a cac bon — hydrat, chat thai c6 nguon goc dong vat co thanh phan
cht yéu 1a protein va chat béo. Ngudn nudc thai nay néu khong duge xtr Iy ma
x4 truc tiép vao ngudn tiép nhan thi s& giy anh huong rat 1on dén moi truong
nudc. Pé dam bao sy phat trién bén vimng co so san xuat khong anh huong dén
moi trudng, doi hoi co so san xudt phai xtr Iy nude thai ddm bao tiéu chuin moi
truong trudce khi thai ra moi truong.

Vi vay, “Nghién civu xir Iy nwéc thii chiva ham lwong chdt hivu co cao

bang thiét bi UASB” 1a viéc 1am can thiét dap tmg duoc yéu cau cia thyc tién.

Dang Van Luong - MT1101 1



Truong DHDL Hai Phong Do an tot nghiép

CHUONG 1. TONG QUAN
1.1 Ngudn va dic tinh ciia nwéc thai gidu chit hiru co dé phan hiy sinh
hoc[4,6]

Nudc thai gidu chat hitu co bao gdbm: Nudc tir cac cong doan trong qua
trinh san xuét thuc pham, co s& giét mo gia stic, nha may ché bién thuy san, san
xuat bia. ..

Nudc thai sinh hoat hang ngay cua con nguo1i, dac biét 1a tir cdc khu dan cu,
khu hoat dong thuong mai, cong s&, truong hoc, chg... cling ¢ ham lugng chat
hitu co.

Dic tinh ctia nude thai giau chat hitu co: Nudc thai nay chi yéu chua céac
chét hitu co it doc ¢6 nguén géc thuc vat hodac dong vat. Chét thai c6 nguén géc
dong vat c6 thanh phan chu yéu 1a protein va chat béo, c6 ham luong chat ran lo
limg, BOD, COD cao, ... Dudi day la bang vé thanh phan va tinh chat nudc thai
bia.

Bing 1.1 Thanh phan va tinh chat nwéc thai Bia [7]

Théng s6 Pon vi DPau vao Pau ra
pH - 45-11 6-9
COD mg/I 1300 - 3000 <100
BOD mg/I 600 - 1400 <50
TSS mg/I 300 <100
Nhiét d¢ °C 36 - 40 < 40

1.2 Mt so6 thong sé quan trong danh gia chit lwong nuwéc thai gidu chit
hiru co
1.2.1 Chi s6 pH[4]

Chi tiéu pH 12 mot trong nhimng chi tiéu kiém tra chat luong nudc cp va
nuéc thai. Gia tri pH cho phép diéu chinh lugng hoa chat st dung trong qua

trinh xtr Iy nudc bang cac phuong phap nhu keo ty, khir tring hodc trong xir 1y
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nuéc thai bang phuwong phép sinh hoc.

Sy thay doi gia trj pH c6 thé din dén sy thay doi vé thanh phan cac chét
trong nude do qua trinh hoa tan hodc két tia. Mit khac, né ciing thiic ddy hay
ngan chan nhitng phan img hoa hoc, sinh hoc xay ra trong nudc.

1.2.2 B duc[4]

D0 duc cua nudce do céac hat lo Iung, cac chit hitu co phan hay hodac do gidi
thity sinh gdy ra. P duc lam giam kha ning truyén anh sang trong nudc, anh
huong dén kha ning quang hop cua vi sinh vét tur dudng trong nudc, gy giam
tham my va lam giam chat lugng nuéc khi str dung. Vi sinh vat c¢6 thé bi hap
phu bai cac hat ran lo limg s& gay kho khan khi khir khuén.

Pon vi chuan cua d6 duc 13 su can quang do 1mg SiO, hoa tan trong 1lit
nudc cat gay ra. Pon vi do do duc: 1 don vi do do duc = 1mg SiO./lit nudc.

D6 duc cang cao nude nhiém ban cang 16n.

1.2.3 Mau sac[4]

Nuéc co thé c6 mau, dic biét 13 nude thai ¢c6 mau niu den hodc doé nau.
Nguyén nhan xuat hién mau do cac chat hitu co trong xac dong, thyc vat phan ra
tao thanh, hodc nudc co sit va mangan ¢ dang keo hodc hoa tan. DPéi voi nudce
thai cong nghiép, tily thudc vao ban chét timg loai nudc thai khac nhau cho mau
sac khac nhau.

1.2.4 Ham lwong chit rin[4]

Chét ran ton tai trong nudc dudi cac dang:

- Céc chat vo co ¢ dang tan (cac mudi tan), hodc khong tan (dat, huyén
phu).

- Céc chét hitu co — cac vi sinh vat, vi khuan, tao, dong vat nguyén sinh va
cac chét hitu co tong hop nhu phan bon, chat thai cong nghiép, chét thai sinh
hoat...

Chat ran anh hudng dén chat luong nude khi sir dung cho sinh hoat, cho
san xudt, can trd hodc tiéu ton thém nhiéu héa chat trong qua trinh xtr 1y.

1.2.5 Ham lwong oxi hoa tan (DO)[4]

Ham luong oxi hoa tan trong nudc 1a lugng oxi trong khong khi ¢ thé hoa
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tan vao nudc trong diéu kién nhiét do va ap suét xac dinh.

Oxi hoa tan vao trong nudc sé tham gia vao qua trinh trao ddi chat, duy tri
ning luong cho qua trinh phat trién, sinh san va tai san xuat cho cac vi sinh vt
séng dudi nude. Ham luong oxi hoa tan trong nudc phu thudc vao nhiét do va
ap suat.

Chi s6 DO 1a chi tiéu quan trong dé duy tri diéu kién hiéu khi va 1a co s& dé
xac dinh nhu cau oxi sinh hoc.

1.2.6 Chi s6 COD (Nhu céu oxi héa hoc — Chemical Oxigen Demand)[4]

Chi s6 COD 1a luong oxi can thiét cho qué trinh oxi héa hoa hoc céc chat
hitu co trong nudc thanh CO, va H,0.

COD biéu thi luong chit hitu co c6 thé oxi hoa bang con dudng hoa hoc.
Chi s6 COD c¢6 gia tri cao hon BOD vi n6 bao gom ca luong chat hitu co khong
bi oxi hoa bang vi sinh vat.

C6 thé xac dinh ham lugng COD bang phuong phéap tric quang véi luong
du dung dich K,Cr,0; — 1a chit oxi héa manh dé oxi héa cac chét hiru co trong
moi trudng axit voi xuc tac 1a Ag,SO,.

Cr,0;” + 14H" + 6e — 2Cr"" + 7TH,0 + CO;,
Hoic O, + 4H" + 4e — 2H,0
Hoidc ¢6 thé xac dinh ham luong COD bing phuong phép chuin do.

Theo phuong phép nay, luong Cr,0;% du dugc chuian do bang dung dich
mudi Mohr (FeSO4(NH.),SO,) voi chi thi 13 dung dich Feroin. Piém tuong
duong duoc xac dinh khi dung dich chuyén tir mau xanh sang mau nau do.

6Fe’" + Cr,0,” + 14H" — 6Fe® + 2Cr*" + 7H,0
1.2.7 Chi s6 BOD (Nhu cau oxi sinh h6a — Biochemical Oxigen Demand)[4]

Nhu ciu oxi sinh héa hay 1a nhu cau oxi sinh hoc thudng viét tat 1a BOD, 1a
lwong oxi can thiét dé oxi hoa cac chét hitu co trong nudc bang vi sinh vat (chi
yéu la vi khuan) hoai sinh, hiéu khi. Qua trinh nay duoc goi 1a qua trinh oxi hoa
sinh hoc.

Qua trinh nay dugc tom tit nhu sau:

Chat htuco + O, —— CO, + H,0
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Qua trinh nay doi hoi thoi gian dai ngdy vi phai phu thudc vao ban chit
ctia chét hitu co, vao cac ching loai vi sinh vat, nhiét do nguén nudc, cling nhu
vao mot s6 chét ¢6 doc tinh & trong nudc. Binh thuong 70% nhu cau oxi duoc st
dung trong 5 ngay dau tiép theo va 99% & ngay thtr 20 va 100% & ngay thi 21.
1.2.8 Tong Nito (TN)[4]

Ham luong chit chita N ¢6 trong nude thai thuong 1 cac hop chét protein
va cac san pham phan huy: amon, nitrat, nitrit. Chiing ¢6 vai trd quan trong
trong hé sinh thai nudc. Trong nudc rat can thiét c6 mot lugng nito thich hop,
dac biét co trong nudc thai, mbi quan h¢ gitra BODs v6&i N va P c6 anh huong rat
16n dén su hinh thanh va kha ning oxi hoa cua bun hoat tinh. Chi tiéu ham
luong Nito trong nudc cling dugc xem nhu céc chi thi tinh trang 6 nhiém trong
nuéc vi NH; tu do 1a san pham phan hay cac chat chira protein nghia 13 ¢ diéu

kién hiéu khi xay ra qua trinh oxi hoa theo trinh tu sau:

— Oxy hda l

Nitromonas Nitrobacter

Protein —— NH; » NO, » NOj

1.2.9 Ham lwong Phospho (P)[4]

Phospho ton tai & trong nudc dudi cac dang H,PO,, HPO,, PO,>, cac
nguén polyphosphate nhu Nag(PO3)s va phospho hitu co. Pay 1a mét trong
nhimg nguén dinh dudng cho thyc vat dudi nude, giy 6 nhiém va gop phan thiic
day hién tuong phu dudng & cac thuy vuc.

Ham lugng phospho c6 thé 14 thira trong nudc thai 1a cho cac loai tao, cac
loai thyc vat 16n phat trién lam gy ach tic thuy vuc. Hién tuong tao sinh truong
manh (hién tugng “nudc nd hoa”) do nudc thira dinh dudng, thuc chat 1a ham
luong P & trong nude cao. Sau do6 tao va vi sinh vat ty phan hay, thdi rita 1am
nuée bi 6 nhiém tht cép, thiéu oxi hoa tan va lam cho tdm c4 bi chét.

Trong nudc thai ngudi ta thuong xac dinh ham lugng P téng sd dé xac dinh
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ti s6 BODs : N : P nham chon ki thuat bun hoat tinh thich hop cho qua trinh xtr
ly. Ngoai ra ciing c6 thé xac 1ap ti sd giita P va N dé danh gia mirc dinh dudng
co trong nudc.

1.2.10 Cac chi tiéu vi sinh[4]

Nudc 1a mot con dudng lan truyén cac ngudn bénh va trong thuc té cac
bénh lay lan qua moi trudng nude 1a nguyén nhan chinh gy ra cic bénh tit, nhat
1a & cac nudc dang phat trién. Chat luong vé mit vi sinh cta nude thudng duge
biéu thi bang ndng d6 cta vi khuan chi thi, d6 1a nhitng vi khuan khong lay
bénh, vé nguyén tac thi d6 1a nhém truc khuan. Thong sb biéu thi dugc st dung
rong rai nhat 1a chi s6 E-coli.

Céac vi khuan dang tryc khuan dic trung gom: Escherichia coli (E-coli),
Steptococus faealis, Clostridium perfringens. Trong khao sat chat lwong nudc
can thiét 1a phai xac dinh sd vi khuan coliform dé xem c6 dat tiéu chuan hay
khong.

1.3 Phwong phap xir ly nuwdc thai
1.3.1 Phwong phap co hoc[4,5]

Muc dich ctia phuwong phéap co hoc dé xir Iy nude thai 1a tach pha rin (tap
chat phan tan tho) khoi nude thai bang cac phuong phép ling va loc.

- Pé gitr cac tap chat khong hoa tan 16n va mot phan chat ban lo ling ding
song chin hodc ludi loc.

- Pé tach cac chit lo limg co ti trong 16n hon hodc bé hon nude dung bé ling.

Xt 1y co hoc 13 khau so bd chuan bi cho xtr 1y sinh hoc tiép theo. Song
trong nhiéu trudng hop ddi voi nude thai cong nghiép no ciing 1a mot khau doc
lap trong vong cap nudc tuan hoan hodc co thé xa thang ra nguén. XLNT bang
phuong phap co hoc thuong thuc hién trong cac cong trinh va thiét bi nhu song
chén rac, bé lang cat, bé tach dau md. Py 1a cac thiét bi, cong trinh xir 1y so bd
tai chd tach cac chat phan tan thd nham dam bao cho hé théng thoat nudc hoidc
cac cong trinh xir Iy nudce thai phia sau hoat dong 6n dinh.

Phuong phap xtr 1y co hoc tach khoi nudce thai sinh hoat khoang 60% tap
chat khong tan, tuy nhién BOD ctia phan nudc khong giam.
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D¢ tang cuong qua trinh xur 1y co hoc, ngudi ta lam thoang nudce thai so bd
trudc khi lang nén hi€u suat xir Iy cua cac cong trinh co hoc c6 thé tang Ién dén

75% va BOD giam di 10 + 15%.

Téch pha rin — long

v

A4 A\ 4 A\ 4 v

Chan rac Ling trong luc Loc Tach ly

‘ v v v

Lang cat Lang cin Loc mang Loc co hoc Loc tach nuée
A 4 \ 4 Y
Loc cham Loc nhanh Loc a0
\4 A\ 4 A 4 \ 4 \4 A\ 4
Lang trong )
Lang qua h_rq truyép Loc Loc Loc Loc Ep
tang can lo thong két trong ap chéan bang loc
ltrng hop tach luc luc khong chuyén
dau mo

Hinh 1.1: So do hé thong cdc cong trinh xir ly nwdc thdi bang phwong phdp co hoc

1.3.2 Phwong phap hoa ly[4]

La phuong phap xir Iy chil yéu dya trén cac qua trinh vat 1y, thudong dung
dé loai bo cac hop chit khong tan trong nude, né gdm cac qua trinh co ban: loc
qua sang, ludi chén, khuéy tron, léng, tuyén ndi, keo tu, ly tam, loc, chuyén khi.
Tuy thudc vao tinh chit cua tap chit va mtc do can thiét phai lam sach ma
ngudi ta phai st dung mot hodc mot sé phuong phap ké trén.

% Loc qua sang, song chin hodc lu6i chin dé loai bo cac tap chét tho,
dang soi.

% Lang can: Dung dé tach cac tap chat khong tan trong nudc thai. Hinh

dang, kich thudc cua bé ling duoc thiét ké tiy thudc tinh chét cua tap chat
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(kich thudc, toc @6 lang, khéi luong riéng cua tap chat), luu lwong nudc thai.

X Tuyén noi: Dung dé tach cac tap chit nhe (dﬁu md, nhua), kich thudc
cua cac bé thu dau m& phu thudc vao tinh chit cua cac tap chit nhe (ty trong, do
nhét, tbe do ndi cua hat...).

% Qua trinh keo tu: 1a qué trinh pha v& trang thai bén viing cia cac hat
keo lo ltng trong nudc dé cac hat keo tién lai gdn nhau tao thanh tip hop 16n
hon dé& dang ling xudng. Pé ting nhanh qua trinh keo tu ngudi ta thudng sir
dung thém céac chat: “trg keo tu” vo co hoic hitu co nhu Aly,(SO,)s, FeCls,
Fey(SO,)s, silicat... hoat tinh, cac polyme hitu co nhu polyacrynomit
(CH,CHCONHy,),. Thudng cac chit tro keo tu cho vao nho khoang 1 - 5 mg/l.
Sau cac phan tir nho duoc gdp lai thanh cac hat 16n tua bong du 16n dé lang
xudng.

1.3.3 Phwong phap hoa hoc[4]

La phuong phap chuyén héa céc chat ban cé trong nudc bang cach thém
hoa chét. Co s& ctia phuong phap hoa hoc 1 cac phan ung trung hoa, tao phtc,
két taa, cac qua trinh oxi hoa khir hoa hoc va dién hoa.
1.3.3.1 Phwong phap trung hoa

Nuéc thai chtra cac axit vo co hodc kiém can dugc trung hoa hoac dugc s
dung dé dua pH vé khoang 6.5 — 8.5 trude khi thai vao ngudn nudc ty nhién
hodc duoc st dung cho cong nghé xtr 1y tiép theo. Trung hoa nudc thai co thé
duoc thuc hién bé‘mg nhiéu cach khac nhau nhu:

- Tron 1an nuée thai axit voi nude thai kiém.

- B6 sung céc tac nhan hoa hoc.

- Loc nudc thai axit qua vat li€u co6 tac dung trung hoa.

- Hap thy khi axit bang nudc thai kiém hoac amoniac bang nudc thai axit.

Viéc lya chon phuong phép trung hoa 1a tuy thudc vao thé tich, ndong do
ctia nudce thai va gia thanh cia tadc nhan hoa hoc stir dung trong qua trinh xtr 1y.
1.3.3.2 Phwong phdp hép phu

Phuong phap hap phu dugc dung dé loai hét cac chit ban hoa tan vao nude

ma cac phuong phap khac khong loai bo duge véi ham luong rat nho. Thong
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thuong day la cac chit hoa tan c6 doc tinh cao hodc cac chit ¢6 mui, vi va mau
rat khé chiu.

Cac chat hép phu thuong dung la: than hoat tinh, dat sét hoat tinh,
silicagen, keo nhom, mot sé chat tong hop hodc chat thai trong san xuét nhu: xi
tro..., trong s6 nay than hoat tinh dugc dung phé) bién nhét. Than hoat tinh ¢6
hai loai: dang bot va dang hat déu duoc dung dé hap phu. Céac chit hitu co, kim
loai ning va cac chat mau dé bi than hip phu. Luong chat hip phu nay co thé
hap phu duoc 58 — 95% cac chat hitu co va mau. Cac chat hitu co c6 thé hip phu
duoc tinh dén 1a phenol, ankylbenzen, sulfonic axit, thudc nhudm, cac hop chat
thom.
1.3.3.3 Phwong phdp trao déi ion

Phuong phap trao d6i ion 14 mot qua trinh trong d6 cac ion trén bé mat cia
chat ran trao d6i véi cac ion c6 cung dién tich trong dung dich khi tiép xuc voi
nhau. Cac chit nay goi 13 cac ionit (chét trao d6i ion). Phuong phap nay duoc
dung lam sach nudc ndi chung, trong d6 c6 nudce thai, loai ra khéi nude cac ion
kim loai nhu Zn, Cu, Cr, Ni, Pb, Cd... cling nhu cac hop chét asen, phospho,
xianua va ca chat phong xa. Phuong phap nay dung pho bién dé 1am mém nudc,
loai bé Ca** va Mg?* ra khéi nudce cimg.

Céc chit trao d6i ion c6 thé 1a cac chit vo co, hitu co ¢ ngudn gde ty nhién
hoic tong hop.

- Cac chét vo co:
+ Ty nhién: Zeolit, dat sét, nhom silicat. ..
+ Tong hop: Silicagen, pecmutit. ..
- Céc chat hitu co:
+ Ty nhién: Cac chat mun cé trong dét, cac chat dan xuat sulfo tir than,
cac chét dién i cao phén tir...
+ Tong hop: Nhuya anionit va cationit. ..
1.3.3.4 Phwong phdp khir khudn
Khr khudn hay sat khuan c6 thé dung hoa chat hodc cac tac nhan vat ly

nhu: Ozon, tia tr ngoai...c6 doc tinh doi vdi vi sinh vat, tdo, dong vat nguyén
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sinh, giun, san... dé 1am sach nudc, dam bao tiéu chuén vé sinh dé do vao ngué)n
nudc ty nhién hodc tai st dung.

Cong doan khir khuan thuong duge dit & cudi qua trinh. Xur 1y, trude khi
dua nude vao ngudn tiép nhan.
1.3.4 Phwong phap sinh hoc[1,2,5]

C6 nhiéu bién phap xur 1y nude thai bang phuong phap sinh hoc nhu sir

dung céc ao hd sinh hoc, thiét bi yém khi, hiéu khi va st dung thyuc vat.
1.3.4.1 Co 56 Iy thuyét ciia phwong phdp sinh hoc trong xir Iy nwéc thii nho vi
sinh vt
a. Nguyén tic

Dua trén su hoat dong cia cac vi sinh vat co san trong nudc thai. Cac Vi
sinh vat c6 kha niang sir dung céc chat hitu co trong nudc thai 1am ngudn ning
luong va ngudn cacbon dé thuc hién qua trinh sinh trudng va phat trién.

Phuong phap nay dugc thuc hién sau khi da xtr Iy so b nudc thai, dugce ap
dung thich hop véi cac loai nude thai co ty sé BOD/COD trong khoang 0.5 - 1.
b. Piéu kién dé xu 1y sinh hoc

Phuong phap sinh hoc dua trén co s hoat dong cua vi sinh vat dé phan
huy chat hitu co. Vi viy nudc thai phai dam bao cac diéu kién sau dé dam bao
moi trudng song clia quan thé vi sinh vat:

- Ty 16 BODs: N : P =100: 5 : 1 la thich hop cho su phat trién ciia vi sinh
vat.

- Ty 18 BODs : COD > 0.5 phu hop véi xir Iy nude thai ¢6 luong chét hiru
co dé phan hiy sinh hoc cao.

- Nhiét do, pH, oxi phai phu hop, tily theo qué trinh xtr 1y 1& hiéu khi hay ki
Khi.

- Ham luong doc t6 nho (kim loai ning) dé khong can tré hoat dong sdng
cua vi sinh vt

- Cac yéu t6 dinh dudng va vi luong: N, S, P, K, Mg, Ca, Na, Cl, Fe, Mn,
Mo, Ni, Zn, Cu,... trong d6 N, P, va K 1 cac nguyén t6 chi yéu can dugc dam

bao mot lugng can thiét trong xir 1y sinh hoa.
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c. Qua trinh phat trién cta vi sinh vat

- Giai doan 1am quen hay pha tiém phat: Vi sinh vat méi dugc dua vao moi
truong, chua sinh san ngay ma can mot thoi gian dé 1am quen, thich nghi voi
moi trudng.

- Giai doan ting truong: Cac té bao phan doi theo thoi gian, sau mot thoi
gian mat do té bao ting 1én theo cip sd nhén.

- Giai doan cham dan: Trong giai doan ndy, co chit trong méi truong da
can kiét gén hét cung voi1 sy bién mat mot hay vai thanh phén can thiét cho su
sinh trudng cta vi sinh vat, do d6 toc d6 phat trién ctia vi sinh vt cham dan.

- Giai doan 6n dinh: Néng dd sinh khdi dat dén gia tri max, tdc do sinh
trudng cuia vi sinh vat giam dén, trong khi toc d6 phan hay cta té bao vi sinh vat
tang dan dén trang thai can bang téc do sinh truong.

- Giai doan suy vong: Giai doan nay cac chit dinh dudng da hét, mat do té
bao giam do céc té bao gia di chét va ty 1& chét ctr ting 16n (sb té bao chét 16n

hon s0 t€ bao mai tao thanh) dan dén sy tao ra I6p mun gom xac cia cac vi sinh
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Hinh 1.2. Dé thi dién hinh vé sw ting truéng ciia vi sinh vit trong bé xir Iy
d. Pic diém cia qué trinh xir 1y nude thai

Qua trinh x{r Iy nudc thai bang phuong phap sinh hoc bao gom ba giai

doan:
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- Giai doan 1: Khuéch tan va chuyén hoa chit 6 nhiém trong nudc thai dén
bé mit cac té bao vi sinh vat.

- Giai doan 2: Khuéch tan va hip phu cac chat 6 nhidm tir bé mit ngoai cta
mang té bao qua mang ban thim.

- Giai doan 3: Qua trinh chuyén héa cac chit di duge khuéch tan va hép
phu ¢ trong té bao vi sinh vat thanh ning luong va téng hop cic chit méi cua té
bao.

Sau khi qua ba giai doan trén, ndong do cac chat 6 nhidm xung quanh té bao
giam dan, phan thirc dn moi tir nude thai lai tiép tuc qua trinh tiép theo. Thong
thuong, qua trinh khuéch tan trong moi truong cham hon qua trinh hip thu qua
mang té bao. Vai tro chu yéu cia qué trinh xir 1y nudc thai bang phuong phap
sinh hoc 1a qué trinh dién ra bén trong té bao.
1.3.4.2 Xir ly nwéc thdi bang phwong phdp hiéu khi

Nguyén tac:

Duya trén hoat dong cua vi sinh vat hiéu khi dé phan huy chit hitu co d&
phéan huay sinh hoc trong nudc thai.

Xt Iy nudc thai bang phuong phap hiéu khi c6 thé xay ra ¢ diéu kién tu
nhién hodc nhan tao. Trong cac cong trinh xtr Iy nhan tao nguoi ta tao diéu kién
t6i wu cho qua trinh oxi héa sinh hoéa nén qua trinh xur Iy ¢6 téc do va hiéu suat
cao hon rat nhiéu.
1.3.4.3 Xt Iy nwoc thdi bang phwong phdp ki khi

Nguyén tic:

XU Iy nudce thai béng phuong phap ki khi dugce thuc hién béi cac vi sinh vat
trong diéu kién hoan toan khong co6 oxi. Co ché loai chat hitu co trong xir Iy sinh
hoc ki khi:

- Phan hay thanh CO,, CH,,...(di hoa)
(C,H,ON,S) —» CO, + CH, + H,S + NH3 + ... + Nang luong
- Téng hop té bao vi khuan (d6ng hoa)
(C,H,O,N) + Nang luong — CsH;O;N
Co ché clia qua trinh phan huy ki khi:
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- Phén huy ki khi gdm c6 6 qua trinh:
+ Thuy phén cac polymer:

o Thuy phan Protein.

> Thuy phan Polysaccarit.

o Thuy phén Lipit.

+ Lén men cac amino axit va duong.

+ Phéan huy ki khi cac axit béo mach dai va ruoqu.

+ Phan huy ki khi c4c axit béo dé bay hoi (trir axit axetic).
+ Hinh thanh khi metan tir axit axetic.

+ Hinh thanh khi metan ttr CO, va H,.

- Céc qua trinh nay gom 3 giai doan:

+ Giai doan thuy phan: qué trinh nay xay ra cham.

Cac phirc chat va chat khong tan nhu polysaccarit, protein, lipit dugc
chuyén hoa bdi cac enzym do vi khuan tiét ra, tao thanh cac chat don gian hon
hodc chét hoa tan nhu duong, cac axit amin, axit béo.

+ Giai doan 1én men cac axit hitru co:

Cac chat béo, polysaccarit, protein duge 1én men boi enzyme do vi khuin
tiét ra tao thanh cac axit hitu co nhu: axit axetic, axit lactic, axit propionic, axit
butyric... va cac chat trung tinh nhu: ruou, andehit, axeton, cac chat khi nhu:
CO,, Hy, H,S, NH3 va moét luwong nho khi indol, scatol...

+ Giai doan tao khi metan:

Céac san pham tir giai doan 1én men s& duoc khi hoa nho cac vi khuan
metan.

Céc vi sinh vat nay chi hoat dong trong méi truong yém khi nghiém ngit.

Téc do phat trién ciia chung cham hon nhiéu so véi cac vi sinh vat khac.

Hdn hop khi sinh ra dugc goi 1a khi sinh hoc hay biogas gom:

o Methane (CH,) 55 — 65%

o Carbon dioxide (CO,) 35 — 45%
o Nitrogen (N,) 0,3%

> Hydrogen (H;) 0,1%
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> Hydrogen Sulphide (H,S) 0,1%

C6 nhiéu phuong phap xu 1y nudc thai, nhung xtr Iy nudc thai bang thiét
bi UASB la duoc st dung phd bién va c6 nhiéu vu diém so véi cac thiét bi khac.
1.4 Xir Iy nuwée thai bing phwong phap UASBI[5]

Uu diém:

+ {t tiéu ton ning luong van hanh.

+ {t bun du nén giam chi phi xir Iy bun.

+ Bun sinh ra dé tdch nudc.

+ Nhu cau dinh dudng thap nén giam chi phi bo sung dinh dudng.

+ C6 kha nang thu hdi khi metan.

+ Bun ky khi c6 thé hoi phuc va hoat dong lai dugc sau mdt thoi gian
ngung nap li¢u.

- Nudc thai dugc bom vao bé phan tng vi sinh ky khi qua hé thong ong
phan phbi dit song song va phan bb déu & day bé.

- Trong bé phan tmg ¢ 3 16p: dudi day 1a 16p bun vi sinh ky khi dam dic,
phia trén 12 hdn hop “nudc - bun - khi sinh hoc” va trén cung 1a hé thong cac
tam tach 3 pha (pha nuéc, pha khi, pha bun).

Trong qua trinh luu chuyén xuyén qua cac ting bun vi sinh tir day 1én dinh
bé phan tng, cac chét hitu co trong nudc dugc cac vi sinh ky khi hap thy va
chuyén ddi thanh cac khi sinh hoc nhu 1a: CH,, CO.,.

- Hon hop “nude - bun - khi sinh hoc” khi di chuyén 1én tang trén duoc
phan tach thanh timg pha riéng biét nho hé thong cac tim tach 3 pha dat trén
dinh bé.

- Bun ling xuéng day bé tiép tuc qui trinh xtr 1y va duoc xa bét ra ngoai
khi s lwong vugt qua nhu cau.

- Gas sinh hoc dugc tach ra, di vao cdc vom gas va duogc chuyén dén hé
thong dot bo (Sau nay s& duoc str dung 1am nhién liéu cung cap cho cac 16 hoi)

- Nudc trong di theo hé thdng , chay bang trong luc di ra bé tiép theo. TUy

thudc vao chét lugng nudce thai dau vao ma nudc ra sau UASB ddi khi chua dat
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yéu cau xir Iy. Dé dat hiéu qua kinh té va méi truong, c6 thé két hop xir 1y nude
thai bang thiét bi UASB va thuc vat noi.
1.4.1 Xir Iy nwée thai bing phwong phap dung thuc vat noi [3,6]

Thyuc vat thay sinh 1a nhitng loai thuc vat sinh trudng trong moi truong
nudc, trong thuc té no gay nén mat sb bét loi cho con nguoi do viéc phat trién
nhanh va phan bd rong cta chiing. Tuy nhién, c6 thé sir dung chung vao nhiéu
viéc hitu ich nhu xtr Iy nudc thai, lam phan compost, lam thirc an gia stc. Khong
nhimg c6 thé giam thiéu bat loi tir chung ma con thu thém dugc loi nhuan kinh
té.

Thuc vat ndi ding cho xir 1y nudc 1a cac loai cay thily sinh luu nién, than
x6p, ré chum nhu ngd, thay tric, béo. Béo tay duoc xem 1a loai c6 kha ning xur
1y nude rat hiu qua.

% Beo tay (Eichhornia crassipes)

Béo tdy c6 ngudn gdc tir Venezula, Nam M§. Hién dang phan bé & hon 50

quéc gia trén thé giéi. O Viét Nam, béo tdy phat trién manh, c6 mit hau hét &

khép cac con song, ao ho...

Hinh 1.3 Beo tay

Béo tay c6 bo 14 xép thanh hinh hoa thi, cuéng 14 dai dén 30 cm hoic hon.
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L4 xdp va phong ra & cubng, gilp cdy co thé ndi trén mit nude. Phién 14 hoi tron
hodc elip, rdng, xanh bong, chiéu ngang co thé 1én tGi 10 cm, dinh 14 nhon. Hoa
c6 mau tim nhat, 6 canh, trén mdi canh c6 1 ddm mau vang. R& chum c¢6 mau
xanh thim, dang soi, dau chop ré c6 su phan nhanh, tao thanh bui.

Béo tay cd suc sinh san manh, 1 cdy béo tay trong 12 thang co thé dé ra
hon 1000 c4 thé. Béo tdy chtra nhiéu chat dinh dudng nhu protit, gluxit, vitamin,
va khoang chat nén dugc lam thirc dn cho gia suc, lam phan xanh, 1am biogas,
lam nguyén liéu gidy...

Béo tdy phat trién t6i vu & 20°C — 30°C. Phan bé rong ¢ ving nhiét doi va
can nhiét d6i. Chinh vi thé ma béo tay phan bd nhiéu ¢ khu vuc phia Nam hon
so v&i phia Bic nudc ta. Béo tay co thé sdng trong mdi trudng c6 nong do mubi
t61 da 14 2.5% véi pH thich hop 1a 5 — 9. Cudng dd anh sang cung cap cho qué
trinh quang hop phai hop 1y. Ham luong chat dinh dudng trong ngudn nudc thai
khong dugc qua cao.

s Vi tro ciia béo tiy trong xir ly nwoc thdi

RéE cuia béo tdy ngdp trong nudc, cd dic diém 1a ré chum véi nhiéu soi ré
nho 1i ti, dién tich bé mit 16n nén nd c6 kha ning hip phu chat lo ltng trong
nude rat tbt. Mit khac n6 cling la gia thé cho v sd cac vi sinh vat bam dinh vao,
cac VSV nay tiép xtic véi cac chat hydrocacbon va phan giai ching theo kiéu
hiéu khi hay ki khi lam sach méi trudng nude. Trong qué trinh sinh truéng va
phat trién, béo can mot lugng 16n cac chit dinh dudng nito va photpho nén beéo
cling c6 vai tro giam chat dinh dudng trong thity vuc.

La beéo c6 kha ning quang hop tao ra oxy, mot phan oxy di qua than x&p
xudng ré cung cap oxy cho cac VSV hiéu khi oxy hoa cac chat hiru co va thuc
hién qua trinh nitrat héa cac hop chét nitrit. Noi nao khong c6 oxy thi VSV s&
phan huy ki khi cac hop chét hiru co va thyc hién qua trinh phan nitrat cac hop
chat cua nito.

Cac ca thé beo tay sdng két lai voi nhau tao thanh mot khéi gitp cho bé mit
nudc it b1 Xdo tron, thuan lgi cho kha nang léng dong céc chat kho tan va lam

giam SS trong nudc thai.
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Céc nghién ciru cho thay béo ciing 1am giam lwgng KLN trong nudc thai do
béo c6 kha ning hap thu KLN. Bén canh d6, dung béo xtr Iy nudc thai 1am ting
da dang sinh hoc, cai tao canh quan dia phuong, tao ra nhiitng hinh anh dep mit
trén mit nudc, dung béo 1am thirc 4n cho gia suc gia cam, 1am phan xanh.. .

% Uu — nhwoe diém ciia phwong phdp sie dung thwe vit néi

Dung thuc vat dé xir Iy nude co nhiéu vu diém nhu than thién véi moi
truong, chi phi thap va 6n dinh, ting gia tri sinh hoc, cai tao méi truong sinh thai
dia phuong. Tan dung thuc vat dé 1am phan compost (v6i ham luong kim loai &
muc cho phép) hay lam biogas.

Tuy nhién cling c6 mot ) nhuoc diém nhu khi sinh trudng qua manh, thuc
vat noi c6 thé gay tic nghén dong chay, che phu bé mit giy can trd anh sang
chiéu xuéng mit nudc.

1.5 Hién trang 6 nhiém nuéc thai giau chat hiru co[8]

O nhiém mdi truong nudc dang 1a van dé dang lo ngai khong nhiing d6i
v6i cac nude phét trién ma con 1a su thach thirc dbi voi cac nude dang phat trién
trong d6 c6 Viét Nam. Nudc thai chua qua xtr Iy d6 vao song ho 1a tinh trang
phd bién & cac do thi. Pic biét 1a nudc thai cua cac co sd san xudt thyc pham, co
so giét mo gia stic, cac lang nghé ban, banh da ... Nudc thai chua duge xir Iy ma
thai ra moi truong, gay 6 nhiém méi truong nude, 6 nhiém méi trudng sdng noi
chung va anh hudng téi stic khoe ctia con nguoi.

Hai Phong hién ¢ 36 lang nghé dang hoat dong, trong d6 c6 23 lang nghé
truyén thong, 13 lang nghé méi & 30 x4, phuong, thi tran san xuat, kinh doanh
14 loai nganh nghé khac nhau, va rat nhiéu cac lang nghé san xuat thuc pham
nho 1é. Cac lang nghé thu hut hang nghin lao dong, tao ra hang nghin ty dong
gia tri san xuat. Bén canh két qua tich cuc, van dé 6 nhiém moi trudng trong cac
lang nghé da dén muc bao dong.

San xuét cang phat trién, ap lyc vé 6 nhiém méi truong cang ning né. Céc
lang nghé ché bién nong san nhu 1am bun (Thién Huong, Thiy Nguyén), banh
da (Lang Con, Kién Thuy), cau khd (Cao Nhan, Thuy Nguyén)... gdy 6 nhiém

moi truong nudc mat 1a cha yéu. Nudc thai do cac co s ché bién nong san thai

Dang Van Luong - MT1101 17



Truong DHDL Hai Phong Do an tot nghiép

ra chtra nhiéu chit hitu co, d& phan huy. Song, ngudn nudc thai nay lai khong
dugc xir 1y, xa thai tryc tiép vao hé théng song, ngodi thanh phd giy 6 nhiém

ngudn nudc mat, 6 nhi€ém mui va co6 ca khi doc.
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CHUONG 2. POI TUQNG, NOI DUNG, PHUONG PHAP
NGHIEN CUU

2.1 Pdi twong nghién ciru

N gué)n nudc thai dugce luya chon xtr 1y 1a nudc thai san xuét banh da c6 ham
lwgng chat hitu co cao tai khu lang nghé san xuét banh da, Puong Dan Lap — L&
Chén — Hai Phong.
2.2 N¢i dung nghién ciru.

Nghién ctu xtr Iy nudc thai gidu chat hitu co bang phuong phiap UASB
theo hai phuong an:

+ Khao sat kha ning xt Iy COD cua thiét bi UASB theo thoi gian va theo
tai trong dau vao.

+ Khao sat kha ning xir Iy COD bang phuong phap két hop thiét bi
UASB va thuc vat noi.

2.3 Phwong phap nghién ciru
2.3.1 Phwong phap khao sat va 1dy miu ngoai thue dia

- Chon dja diém léy mau: léy mau tai co s& san xuét banh da.

- MAau nudc thai duge cho vao can, day kin nép va duoc van chuyén vé
phong thi nghiém. MAau 1ay vé tién hanh phan tich ngay COD. Liy mau theo tiéu
chuan Viét Nam (TCVN 4556 — 88).

2.3.2 Phuwong phap phéan tich trong phong thi nghiém
2.3.2.1 Xdc dinh chit rin lo liing (SS)

- Sdy gidy loc & 105°C t6i khéi luong khong déi: a (g)

- Lay 1 it mau nudc thai loc qua gidy loc di sdy kho. Sau d6 dem siy kho
t6i khoi luong khong doi : b (g)

SS=b-a
2.3.2.2 Phuwong phap phén tich COD

Pé x4c dinh COD ngudi ta dung mot chat oxy hoa manh. Oxy hoa chat
hitu co trong mdi trudng axit, chat thuong dugc s dung 1a Kalibicromat

(K2Cr,05). Khi d6 xay ra phan tng:
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Chét hitu co + K,Cr,0; + H 2222 C0, +H,0 + 2Cr**

o>

Luong Cr** tao thanh duoc x4c dinh trén may do quang. Cuong d6 mau phy
thudc vao ndng d6 COD c6 trong miu nudc. Dung phuong phap tric quang dé
xac dinh néng d6 COD c6 trong mau nudc. Po mat do quang & budc séng
600nm.

+ Ho4 chét str dung trong 1am viéc thi nghiém

- Hon hop phan tng: Can 10,216g K,Cr,0- (loai tinh khiét phan tich, say so
b & 103°C trong 2h) hoa tan vao binh dinh muc 11, thém 33,3g HgSO, va 167ml
dung dich H,SO, 98% vao binh dinh mutc. Lam lanh va dinh mtc dén vach dinh
mirc.

- Thudc ther axit: Pha thuéc tht theo ti 16 5,59 Ag,SO./1kg H,SO,.d. Pha
trudc tir 1 - 2 ngay dé Ag,SO, tan hoan toan. Thong thuong pha 5,59 Ag,SO.
trong 543 ml H,SO,d.

- Dung dich chuan: Say 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.

- Phuong phap xac dinh: Lay 2,5 ml mau vao 6ng pha mau, thém 1,5 ml
dung dich phan ang va 3,5 ml dung dich thudc thir axit. Pem dun trén may pha
mau COD ¢ nhiét 6 150°C trong 2h, lay ra dé nguoi dem do mat d6 quang &
budc séng 600nm. Chu v khi do can tranh dé dung dich duc va c6 bot khi boi vi
nhitng yéu té nay cd thé 1am sai két qua phan tich.

- Xay dung duong chuan: Chuan bi mét ddy dung dich chuan c6 COD nam
trong khoang 50 — 3000 mg/I. Tién hanh x4c dinh COD cua dung dich chuan
cling twong tu nhu trén. Po mat do quang dé xay dung duong chuan. Két qua

cua phép do duoc trinh bay tai bang sau:
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Bang 2.1 Két qua xay dung dwdng chuan COD

Miu 1 2 3 4 5 6 7
KHP (ml) 0| 03 0.5 0.7 0.9 12 | 15
H,0 (ml) 25| 22 2 18 1.6 13 | 10

COD (mg/l) 0 600 1000 | 1400 | 1800 | 2400 | 3000

ABS 0 | 0131 | 0.253 | 0.353 | 0.438 | 0.551 | 0.705

Tu két qua thu duoc, ta dung dugc duong chuan cua COD nhu sau.

3500
y = 4263.5x - 23.527

3000 R? = 0.9966
2500 /
2000

1500 ad
1000 /

500
0 . . .

0.2 0.4 0.6 0.8

t (h)

C (mg/l)

-500

Hinh 2.1 Pwong chuin xdc dinh COD
+Trinh tu tién hanh v6i mau thuc
Léy 1,5 ml dung dich K,Cr,0; (0.25N)/H,SO4/HgSO,; va 3.5 ml

AQ;S0./H,S0,.

Thém 2,5 ml mau cho vao binh phan tng COD (V=7,5 ml) rodi dy nap that
chat, sau do lac déu.

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

Sau khi nung mau dé nguoi dén nhiét do phong roi dem so mau véi mau

tring qua may do quang véi ché do 1am viéc 440 & budc song 600nm. Két qua
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thu dugc dem xir 1 s6 liéu theo duong chuan caa COD ta thu duoc két qua COD
cia mau can phan tich.
2.3.3 Phuong phap théng ké va xir 1y so liéu

Két qua dugc théng ké, xur 1y bang phan mém Microsoft office word —
execl 2003. B thi duoc vé bang Microsoft office execl.
2.3.4 Dung mo6 hinh xir ly
2.3.4.1 M6 hinh xur ly

- Tién hanh xur 1y nudc thai bang cach cho nudc thai co s san xuat banh da
vao bé xtr 1y.

- Céc thiét bi caa hé théng duoc ndi véi nhau bﬁng éng nhya @14. Ngoai ra,

hé thong co6 dat thém cac van khoa nudc dé€ di€u chinh lugng nude theo y muon.
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e M6 hinh hé théng

Hinh 2.3 M6 hinh
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% Khai quat mo hinh:

- Bé I:fmg I ¢6 dung tich 20 lit, dugc dat trén cao nhét dé nudc tu chay vao
cac bé tiép theo. Puong din nudc sang bé UASB cao 10cm so voi day, trén
duong dan cé van diéu Iwu, 1am nhiém vy diéu chinh lugng nude va kiém soat
thoi gian ling cua nudc thai.

- Bé UASB c6 dung tich 30 lit, bén trong c6 chia 16p bun hoat tinh. Lép
bun cach day 7 cm, cao 15 cm, phia dudi va phia trén 16p bun déu c6 ludi dé giir
va nang vat liéu. Puong 6ng din nudc ra khoi bé UASB dugc dit thip hon
miéng bé 10 cm nén phia trén bé c6 1 khoang trong, khoang nay chira khi sinh
hoc ky khi. Puong 6ng dan nudc vao bé di tir dudi 1én. Puong éng dan nude ra
& phia trén ctia bé. Dudi 6ng dan nuéc ra c6 16p ludi dé ngan bun. Dudi dng dan
nuéc ra 7 cm, c6 ong dan ra lay mau. Trén duong 6ng dan nudc vao cd 1 van,
6ng dan nudc ra ¢6 1 van, dé diéu chinh tdc dd nudc vao va ra. Bé duoc bit kin,
cO van thoat khi sinh hoc ki khi.

¢ Nguyén ly hoat dong ciia mé hinh

Nudc thai duoc dua vao bé lang I khoang 1 tiéng dé loai bo cac cin ban, lo
ltmg, sau d6 theo duong 6ng sang bé UASB. Nudc thai di tir phia dudi 1én di
qua 16p bun lo ltmg c6 hoat tinh cao. Qué trinh xir 1y xay ra khi cac chét hiru co
trong nudc thai tiép xic voi bun. Khi sinh ra trong diéu kién ky khi (chi yéu 1a
methane va CO,) s& tao nén dong tudn hoan cuc bd gitp cho qua trinh hinh
thanh va duy tri bun sinh hoc. Khi sinh ra tir 16p bun s€ dinh bdm vao cac hat
bun va cung véi khi tu do ndi 1én phia trén mat bé. Tai day, qua trinh tach pha
khi — 16ng — ran xay ra. Do d6, sau 1 thoi gian xir Iy can théo van thoat khi dé xa
luong khi nay ra. Thoi gian thao van khoang 30s, cach nhau khoang 4 tiéng, tinh
tir khi dua nudc thai vao bé UASB ta tinh hiéu qua xir 1y t6i wu ciia bé theo thoi
gian thong qua van ldy mau. Khi tinh duoc thoi gian xir Iy tdi wu, ta tién hanh

khao sat hiéu xuat xir 1y theo tai trong dau vao.
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CHUONG 3. KET QUA VA THAO LUAN
3.1 Pic tinh nuée thai co sé san xuit banh da
Pé chon mdt phuong phap xir 1y thich hop ddi véi bat ky loai nude thai
ndo ta can danh gid muc do 6 nhiém cua loai nudc thai d6. Mau duoc 1§y tal co
sO san xudt banh da - Puong Dan Lap — L& Chan — Hai Phong, sau khi tién
hanh phan tich cac chi tiéu co ban, két qua cho thdy mirc 46 6 nhiém ctia nudc
thai dugc thé hién trong bang sau day:

Bing 3.1 Dic tinh nwéc thdi ciia co sé sin xudt banh da

Chi s6 dau vao
Thoigian | (oo 14y ma "
liy miu gay lay mau COD Do duc SS
(mg/l) (FAU) | (mg/l)
8930 10/9 1232.67 369 271
8930 11/9 1058.5 377 267
8930 12/9 956.96 372 283
8930 14/9 1145.7 394 274
8930 15/9 1178.55 378 253
QCVN24/2009/BTNMT (B) 100 _ 100

Qua bang 3.1 ta thdy: Pay 13 ngudn thai khong dung cho muyc dich cép
nuéc sinh hoat, nén ta dung QCVN24/2009/BTNMT (B) dé dung lam méc so
sanh dau vao va lam gi6i han chi tiéu dau ra ciia dong nudc thai.

Nudc thai tir qué trinh san xudt banh da c6 chi sd 6 nhidm vuot tiéu chuan
cho phép tir 9 - 12 1an ddi voi COD va tir 2.7 — 2.5 1an d6i véi SS. Do d6 nudc
thai can phai dugc xtr 1y t6t trudc khi x4 vao moi trudng tiép nhan.

3.2 Khao sat hiéu suat xir Iy nwéc thai co sé san xuat banh da bang thiét bi
UASB
3.2.1 Khao sat hiéu suét xir 1y theo thoi gian

% Mau nudc lay ngay 17/9 tai lang nghé san xuat banh da ¢ cac thong sb

dau vao la COD: 1126mg/l, SS: 289 mg/1, do duc: 384 FAU.

Nudc thai sau khi dua vao xir 1y ta duoc két qua sau:
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Bing 3.2 Két qud khdo sdt hi¢u sudt xir Iy tai bé UASB theo thoi gian

Thoi gian (h) Cob SS Do dyc
C(mg/) | H(%) | C(mg/l) | H(%) | C(FAU) | H(%)
0 1126 0% 289 0% 384 0%
4 965 | 143% | 250 | 135% | 360 | 6.3%
8 882 | 21.7% | 223 | 22.8% | 329 | 14.3%
12 675 | 401% | 187 | 353% | 287 | 253%
24 287 | 745% | 132 | 543% | 176 | 54.2%
26 202 | 741% | 127 | 56.1% | 173 | 54.9%
28 315 | 72.0% | 120 |585% | 142 | 63.0%
QCVN 24:2009 100 100 _
BTNMT(B)

Qua bang 3.2, ta thay hiéu suat xt Iy COD sau 28h dat 72.0% va dat hiéu
suét 16n nhat sau 24h xir Iy 1a 74.5%. Hi¢u Suat xur Iy SS sau 28h dat hi¢u suat
16n nhat 1a 58.5% va d6 duc ciing c6 hiéu suit ting dan tir Oh dén 28h twong ung

voi hiéu suit 0% - 63.0%.
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Hinh 3.1 Sw bién doi COD theo thoi gian xiv Iy
Tir hinh 3.1 trén ta thiy nong d6 COD giam dan theo thoi gian tir Oh — 24h
tuong tng vi ham lugng COD tir 1126 xudng con 287 (mg/l). COD giam la do
VSV hép thu cac chét hitu co va chuyén héa dé tao thanh CH, va cac loai chét

khi khéc. Sau mot thoi gian nhat dinh VSV gia di va chét phan hay 1am nong do
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COD tang tir 24h — 28h tuwong ng vdi ham lwong COD la 287 — 315 (mg/l)
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Hinh 3.2 Sw bién doi SS va dé duc theo thoi gian xir Iy

Tir hinh 3.2 ta thdy SS va d6 duc giam dan theo thoi gian do xdy ra qua trinh
lang. Nong do SS giam tir Oh — 28h twong tmg v&i 289 — 120 (mg/l), do duc
giam tir 384 — 142 FAU.

% Ngay 20/9 tién hanh 1y nudc thai tai lang nghé san xuét banh da vé phan
tich tai phong thi nghiém duoc cac thong sé dau vao 1a COD: 1207mg/l, SS: 276
mg/l, 6 duc: 362 FAU.

Nudc thai sau khi dwa vao xir 1y ta duoc két qua sau.

Bing 3.3 Két qud khdo sdt hiéu sudt xiv ly tai bé UASB theo thoi gian

Thoi gian (h) CoD 5SS Do dyc
C(mg/l) H(%) | C(mg/) | H(%) | C(FAU) | H(%)
0 1207 0 276 0 362 0
12 702 41.8% 185 | 33.0% | 275 | 24.0%
16 587 51.4% 171 | 38.0% | 214 | 40.9%
20 458 62.1% 151 | 453% | 168 | 53.6%
24 321 73.4% 137 | 504% | 131 | 63.8%
26 332 72.5% 127 | 540% | 126 | 65.2%
28 348 71.2% 118 | 572% | 122 | 66.3%
QCVN 100 100 _
24:2009
BTNMT(B)
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Qua bang 3.3, ta théy hiéu suét xur Iy COD sau 28h dat 71.2% va dat hi¢u
sudt 1on nhat sau 24h xir Iy 1a 73.4%. Hiéu suat xir Iy SS va do duc ciing ting
dan va dén 28h thi dat hiéu suét 1an lugt 1a 57.2% va 66.3%.

3.2.2 Khao sat hiéu suit xir Iy COD theo tai trong diu vao

Bing 3.4 Khdo sdt hi¢u sudt xi Iy theo tii trong ddu vao déi véi COD

Ngay ldy | Thoi gian xur CODy CODxg H(%)
mau 1y (h) (mg/l) (mg/l)
17/9 24 1126 287 74.5%
20/9 24 1207 321 73.4%
21/9 24 1231 324 73.7%
23/9 24 1106 301 72.8%
25/9 24 1210 328 72.9%

Qua bang 3.4 ta thay: Hiéu suat xu 1y theo tai trong dau vao trong 5 ngay

1719, 20/9, 21/9, 23/9, 25/9 véi thoi gian xtr 1y t6i vu 1a 24h twong Gng voi hiéu
suat xir 1y 74.5%, 73.4%, 73.7%, 72.8%, va 72.9%.
3.3 Khio sat hiéu suit xir Iy nuéc thai co sé san xuat banh da bang thuc vat

Dé hiéu qua xtr 1y tot nhat trén phuong dién kinh té cling nhu moi trudng,
ta két hop xir 1y nude thai ra sau thiét bi UASB bang thyc vat ndi.
3.3.1 Khio sat kha niing xir Iy COD va SS biang phwong phap két hop thiét
bi UASB véi thue vat noi

Ap dung phuong phap UASB két hop véi trong cay sau thoi gian xir 1y t6i
uu 14 24h tai bé UASB voi nong d6 COD va SS lan luot 1a 287 mg/l va 132
mg/l.
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Do dn tot nghiép

Bing 3.5 Higu sudt xir Iy COD va SS theo thoi gian sau UASB két hop nuoi
béo va khéng nudi béo

Nubi beo Khong nudi beo
Thoi gian CoD sS coD ss
(ngay)
C(mg/l) | H(%) | C(mgll) | H©®) | C(mg/l) | H(%) | C(mgll) | H(®%)
0 287 0% 132 0% 287 0% 132 0%
24 215 25.1% 112 15.2% 265 1.7% 121 8.3%
48 144 49.8% 83 37.1% 236 17.8% 112 15.2%
712 95 66.9% 64 51.5% 201 30.0% 98 25.8%
96 64 77.7% 46 65.2% 173 39.7% 87 34.1%
QCVN 100 100 100 100
24:2009
BTNMT(B)
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Hinh 3.3 Biéu do biéu dién sw bién d6i COD theo trong bé c6 nuéi béo va

khdng nudi beo
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Hinh 3.4 Biéu dé biéu dién sw bién déi SS theo trong bé cé nuéi béo va khong
nuoi beo

Tt bang 3.5, hinh 3.3 va hinh 3.4 ta thiy: Nong do COD va SS & bé nudi
béo c6 hiéu suat 16n hon so v6i bé khong nudi béo. Do 14 béo tiy xay ra quang
hop nén chung cung cdp mot luong 16n oxy cho ving ré thuc ddy qua trinh phan
huy hiéu khi cac hop chét hitu co lam cho COD trong nudc thai giam xubng.
Ngoai ra ré cta béo ciing sinh truong rat nhanh 1a gia thé cho nhiéu vi sinh vat
bam dinh, tao diéu kién tot cho sy tiép xtic cac chat 6 nhiém va vi sinh vét trong
nudc thai, tirc 13 thuc ddy qua trinh xtr Iy nude thai tot hon. Béo con sinh trudng
rat nhanh sau 2 ngay trong béo di ting thém chiéu cao 13 3.5 cm, va sau 4 ngay
trong béo dd dé nhanh cho thay khéng chi c¢6 sinh truéng nhanh ma béo con sinh
san nhanh, day ciing 1a mot trong cac yéu t6 gitp cho kha nang xu 1y tét COD

cua béo.
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Hinh 3.5 Nudc thai sau UASB két hop véi nubi béo
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KET LUAN VA KIEN NGHI
1. Kétluan

Qua két qua phan tich cac chi tiéu nhan thdy nudc thai tai co s& san xuét
banh da bi 6 nhiém vuot tiéu chuan cho phép cua nudc thai loai B
(QCVN24/2009/BTNMT).

Nudc thai duge xir Iy bang thiét bi UASB. Cu thé khao sat kha nang xur 1y
ctia thiét bi cho két qua sau:

+ Khi khao sat kha nang xir Iy nudc thai theo thoi gian thi sau 24h hiéu
suat Xir Iy COD cao nhét dat 74.5%, nhung chua dat tiéu chuan xa thai theo
QCVN24/2009/BTNMT (B).

+ Khi khao sat kha ning xir Iy nudc thai theo tai trong dau vao véi thoi
gian luu t6i wu 1a 24h, trong 5 ngay 17/9, 20/9, 21/9, 23/5 va 24/9 thi hiéu suat
xtr 1y COD lan luot dat 74.5%, 73.4%, 73.7%, 72.8% va 72.9% nhung chua dat
tiéu chuan x4 thai theo QCVN24/2009/BTNMT (B).

+ Xir Iy nude thai theo phuong phap UASB két hop véi thuc vat.

Déi voi nude thai sau khi xir Iy bang phuong phap két hop thiét bi UASB va
thue vat ndi sau 72h dat yéu cau xir Iy va sau 96h xir Iy COD dat 77.7% va SS
dat 65.2%.

Nhu vay, tir cac két qua trén ta thay kha ning xir Iy COD cua phuong
phap UASB két hop véi nudi béo cho hiéu qua xir Iy 10n nhat.

2. Kién nghi

Can danh gia kha nang xtr 1y cta thiét bi UASB dua vao nhiéu thong sd
khac.

Can khao sat anh huong cua pH va nhiét do dén hiéu qua xir 1y trong bé
UASB dé tim ra pH va nhiét d6 tdi wu cho qua trinh xir 1y.

Nén mg dung rong rai béo tay trong xur Iy nude thai vi chung c6 nhiéu loi
ich nhu than thién v6i moi trudng, it ton kém va hiéu qua cao, nhung ciing phai
chu y dén téc do sinh truong va phét trién cia béo, vi béo tay phat trién rat
nhanh.

Pé xuit ap dung mé hinh xir 1y nude thai gidu chit hiru co bang phuong
phap UASB tai cac cum ho dan cu.

Nha nudce can dau tu cong nghé xtr 1y nudce thai phu hop trude khi dem xa
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thai vao hé thong thoat nudc ctia thanh ph.
Tang cuong gido duc, nang cao nhan thic vé bao vé méi trudng cho cong

dong dan cu.
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DANH MUC CHU VIET TAT

BOD : Nhu cau oxy sinh héa

COD : Nhu ciu oxy héa hoc

DO : Oxy hoa tan

KNL : Kim loai nang

P : Ham luong phosphor

QC24 : QCVN24:2009 BTNMT (B)
QCVN24:2009 BTNMT (B) : Quy chuan Viét Nam 24:2009 B Tai Nguyén
Moéi Truong, loai B

TN : Téng ham lugng nito

TSS : Ham luong chét ran lo ling
SS : Céc chét ran lo ling

VSV : Vi sinh vat

XLNT : xtr Iy nudc thai
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LOI CAM ON

Loi dau tién, em xin chan thanh cam on dén Th.s Pham Thi Mai Véan —
Khoa Mbi trudng — Trudng dai hoc Dan Lap Hai Phong dd hudng dan em tan
tinh nhiing kién thirc khoa hoc va cac phuong phap nghién ctru dé giup em hoan
thanh t&t dé tai tot nghiép nay.

Qua day, em ciing xin bay t6 long biét on sau sic dén Ban giam hiéu va
toan thé thay c6 Khoa Mbi truong da day em trong sudt khoa hoc tai truong dai
hoc Dan Lap Hai Phong.

Sau clng, em xin giri 101 cam on dén gia dinh cing ban bé d3 ludn & bén
em, dong vién va gitip d& em trong sudt qua trinh hoc dé ¢ thé hoan thanh khoa
hoc nay.

Em xin chan thanh cam on!

Hai Phong, ngay thang nam 2011

Sinh vién

bang Van Lugng
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