Khoa ludn tét nghiép Nganh Kj thudt méi truwong

LOT CAM ON

Voi long biét on sdu sdc em xin chan thanh cam on Thac s Bui Thi Vu - Bé mén
Ky thudt Méi triuong Pai hoc Dan ldp Hai Phong da dinh hwedng, tan tinh hwdng dan
va tao diéu kién giup do em trong suot qua trinh thyc hién va hoan thanh khoa ludn tot
nghiép nay.

Qua ddy, em xin givi 10 cam on dén tit ca cdc thdy c6 trong Khoa Mi truong
va toan thé cdc thay cé da day em trong suét khéa hoc tai truong PHDL Hai Phong.

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

Viéc thuc hién khéa ludn la bube dau lam quen voi nghién cuu khoa hoc, do
thoi gian va trinh dé c6 han nén bai khéa ludn cia em khong tranh khéi nhitng thiéu
s6t, rat mong dwoc cdc thdy c¢é gido va cdc ban gép y dé bai khéa ludn ciia em dwoc
hoan thién hon.

Em xin chan thanh cam on !

Hai Phong, thang 11 nam 2011
Sinh vién
Nguyén Thi Anh
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DANH MUC CHU VIET TAT

COD (chemical oxigen demand): nhu cau oxi hoa hoc
BOD (biochemical oxigen demand): nhu cau oxi sinh hoa
NH," : Amoni

QCVN: quy chuan Viét Nam

TCCP: tiéu chuan cho phép

TOC (total organic carbon): tong cacbon hitu co

VSV: vi sinh vt

VK: vi khuan

VFA: céac axit béo dé bay hoi
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MO DAU

Thé gi6i ngay cang phat trién kéo theo su bién doi méi trudng sbng cua con
ngudi. Cac hoat dong kinh té, phat trién cia xa hoi loai nguoi 1am cai thién chat luong
séng cua con nguoi, mat khac lai dang tao ra hang loat khan hiém, can kiét nguén tai
nguyén thién nhién, gy 6 nhiém, suy thoai moi truong khap moi noi. Vi vy, bao vé
moi trudng trd thanh mot van dé cap thiét ciia loai ngudi.

Viét Nam dang trong giai doan thuc hién cong nghi€p hoa, hién dai hoa dat
nuéc. Cac cong nghé ki thuat tién tién duoc 4p dung vao qua trinh xay dung va phat
trién co so ha tang ciing nhu dau tu vao quy trinh cong nghé san xuat ngay cang phong
phu. Pic biét trong cac nganh cong nghiép, cung véi sy phat trién d6 moi trudng ciing
bi anh hudng va cha yéu l1a theo hudng tiéu cuc, dic biét 1a moi trudng nude. Bt cir
loai hinh cong nghiép nao cling st dung mdt lugng 16n nude va thai ra khong it nude
thai va rac thai tir qua trinh san xuét.

Bén canh d6 qua trinh d6 thi hoa va phat trién hién nay thi lugng rac thai tir sinh
hoat ciing nhu san xuit ngdy cang gia ting. Phuong phap xt Iy chat thai rin thong
dung nhét 1a bai chon 1ap. Tuy nhién, phan 16n bai chon lap 1a khong hop vé sinh.
Thanh phan nudc ri rac rt phire tap trong d6 6 nhiém chit hiru co 13 cha yéu. Luong
nuéc ri rac tuy khong 16n nhung lai chira ham luong 6 nhiém rat cao. Lugng nudc ri
rac nay néu khong duoc xtr Iy dung mirc thi nd c6 thé xAm nhép vao mdi trudng dat,
sau d6 di vao cac mach nuéc ngam lam 6 nhiém ngudn nude ngam va lam bién doi dic
tinh cua dat. Do d6, xir 1y nudc ri rac tir cac bai chon lap ciing phan nao trd nén vo
cung cép thiét.

Trude tinh hinh d6 viéc nghién ctru, xay dung quy trinh xur ly nudc ri rac co
hiéu qua va phi hop véi diéu kién kinh té ciia timg qudc gia 13 van dé hét sirc can thiét.
Xuat phat tir thuc tién d6, dé tai “Nghién citu xik Iy nwéc ri rdc bang phwong phdp
loc sinh hoc két hop keo tu va oxi hda nang cao” di duoc lya chon lam dé tai khoa

luan tot nghiép.
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CHUONG 1: TONG QUAN

1.1. Nhu ciu xir Iy chét thai rin [10]

Chat thai ran dang 13 van dé& nhirc nhdi dbi véi toan xa hoi, nhét 1a trong qué
trinh d6 thi hod, cong nghiép hoa dang dién ra nhanh chong nhu hién nay. O céac d6 thi
16n ctia Viét Nam, rac thai da va dang gdy 6 nhiém méi trudng tram trong. X 1y rac
ludn 13 van dé 1am dau dau cac nha quan 1y moi trudng do thi. Khong riéng gi d6i véi
cac do thi dong dan cu, viéc chon cong nghé xur 1y rac nhu thé nao dé dat hiéu qua cao,
khong gay nén nhitng hau qua xau vé méi trudng trong twong lai va it ton kém ludn l1a
ndi btrc xtic ciia cac nganh chirc ning.

1.2. Piic diém chung vé bii chén lap chat thai rin [6]

Réc thai d6 thi bao gdm cac loai rac thai sinh hoat, cong nghiép va cac cong so,
dic biét 1a rac thai bénh vién 1a nhom chat thai pho bién nhéat va c6 xu thé ting déu
cling v&i su phat trién ciia cong nghiép va doi séng. So luong rac thai thu gom chil yéu
duoc xir Iy bang ki thuat chon lap. Ki thuat chon 1ap 1a ki thuat co dién nhung kha phu
hop voi diéu kién vat chat, ki thuat ctia nudc ta vi cong nghé don gian, khong doi hoi dau
tu 16n. Tuy nhién cong nghé chon 1ap doi hoi xdy dung bai, 6 chon lap chdng tham dung
quy cach, ngoai ra nude rac can dugc thu gom va xir Iy dé bao vé ngudn nudc ngam ciing
nhu nguén nudc mit. Bai chon 1ap chat thai ran 1a phuong phap kinh té nhat va chap nhan
duoc vé mat moi truong ¢ nhiéu nudc trén thé gidi. Quan 1y bii chon 1ap bao gdom viée
quy hoach, thiét ké, van hanh, déng bai va kiém soat bai chén lap.

Nhin chung rac thai duoc dua vé bii chon 14p chua qua phéan loai. C4c ngudn
rac thai c6 kha nang mang theo cac hop chat doc hai, nhu: cac vat liéu son, pin thai,
dau may, thude trir siu, cdc hoa chét, rac thai doc hai cong nghi¢p va thuong mai
khac...Trong thanh phin cta rac thai c6 thé mang theo kim loai ning va cac hop chat
htru co, v6 co doc hai.

1.3. Qua trinh sinh hoa dién ra & bai chon lap chat thai rin [6]

Céc qua trinh sinh héa dién ra tai bai chon lap chii yéu 1a do hoat dong cia vi
sinh vat (VSV) sir dung cac chat hitu co lam ngudn dinh dudng cho cac hoat dong
song ciia chiing. Cac loai VSV bao gém chii yéu 1a cac vi khuan, nAm men, nAm mdc
va duoc chia thanh ba loai chu yéu:

Céac VSV ua 4m: phat trién manh mé ¢ t° = 0-20°C
Cac VSV wa 4m: phat trién manh mé ¢ t° = 2-40°C
Céac VSV ua néng: phat trién manh mé& & t° = 40-70°C
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Qua trinh sinh hoa dién ra tai bai chén 1ip dwoc chia thanh 5 giai doan:
% Giai doan 1: giai doan thich nghi ban dau

O giai doan nay chi mot thoi gian ngan khi bai rac di vao hoat dong qua trinh
phan huy hiéu khi dugc dién ra, cac chét hitu co d& bi oxi hoa thanh cac dang don gian
nhu protein, tinh bot, chit béo va mét luong nhit dinh xenlulo. Trong giai doan nay,
luong nhiét dugc tao thanh trong cac 6 chon lép duoc thoat ra nhiéu hon so véi luong
nhiét ning thoat ra bén ngoai va do dé nhiét do bén trong cac 6 chon lap thuong 1én t6i
60-70°C va duoc kéo dai trong mot thoi gian khoang 30 ngay. O nhiét d6 nay cic phan
g hoa hoc dién ra troi hon 1a cac phan tng sinh hoc.
% Giai dogn 2: giai doan chuyén tiép

Trong qué trinh phan huy hiéu khi, cic polyme ¢ dang da phan tor duoc VSV
chuyén hoa sang dang don phén tir va ton tai & dang tu do. Cac polyme don phén tur
sau do duoc cac VSV hép thu, st dung trong viéc tiép nhan nang lugng dé kién tao té
bao méi. Khi oxi bi cac VSV hiéu khi tiéu thu dan thi cic VSV ki khi khi bt dau xuét
hién va nhiéu qua trinh 1én men khac nhau dugc bat dau dién ra trong cac 6 chon lap.
¢ Giai doan 3: giai doan tao axit

Tham gia vao giai doan nay chu yéu la cac vi dinh vat di dudng trong diéu kién
ki khi. Cac chét hitu co ¢ dang don gian, cac amino axit, duong,... dugc chuyén hoa
thanh cac axit béo dé bay hoi (VFA), rugu, khi cacbonic va khi nito.
¢ Giai dogn 4: giai doan lén men metan

Cac VFA, ruou sau do6 lai duoc chuyén hoa tiép tuc v&i sy tham gia ciia ca VSV
axeton va cidc VSV khir sunphat. Cac chat nay 1a ngudn nguyén liéu ban dau cta qua
trinh metan héa. Cac vi khuan (VK) khtr sunphat va VK tao metan |a nhimg VK thudc
nhém VK ki khi bét budc.
% Giai dogn 5: giai doan két thiic

C6 hai nhém VSV chu yéu tham gia vao qua trinh tao metan: phan 16n 13 cac
VSV tao metan tir khi nito va cacbonic, con phén nhd la nhitng VSV tao khi metan tir
axit axetic. Trong tong lugng khi metan tao thanh tir bai chon 1ap thi ¢6 téi 70% duoc
tao ra tir axit axetic. Néu nhu c6 ton tai nhiéu sunphat trong cac 6 chon lap thi cac VK
khir sunphat s& phat trién troi hon vi khuan metan va nhu vay s& khong c6 khi metan
tao thanh néu sunphat van ton tai.
Nhu vay, rac thai hitu co tai cac bai chon lép duoc phan huy qua nhiéu giai doan khac
nhau va san pham cubi cuing duoc tao thanh trong cic bii chon lap 1a khi metan, khi

cacbonic va nudc ri rac.
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1.4. Pac trung va sy hinh thanh nwérc ri rac [6]
1.4.1. Dac trung

Nudc ri rac 1a mot loai chat 1ong sinh ra tir qua trinh phan huy vi sinh déi véi
cac chat hitu co c6 trong rac, thim qua 16p rac cua cac 6 chon lap, kéo theo cac chat
ban dang lo ling, keo tan tir rac thai.

Do rac thai co nguf)n géc rat khac nhau nén dic trung cua nudce ri rac phu thudc
vao ngudn goc loai rac thai, thanh phan rac thai, mua, diéu kién tu nhién, khi hau cia
khu chén 14p, ciing nhu thoi gian luu trit réc thai.

Nudc ri rdc ¢o6 thoi gian van hanh khéac nhau thi c6 nhitng dac trung khac nhau,
sau khi chon 1ap khoang 2-3 nim nudc ri rac c6 nong do toi da, sau d6 c6 khuynh
hudng giam dan. Boi vi, thanh phan cta nudc ri rac thay doi tuy thudc vao cac giai
doan khéac nhau ctia qua trinh phan huy sinh hoc dang dién ra. Sau giai doan hiéu khi
ngan (mot vai tuan hodc kéo dai dén vai thang), thi giai doan phan huy ki khi tao axit
xay ra va cudi cing 1a qua trinh tao ra khi metan. Trong giai doan axit, cac hop chat
don gian duoc hinh thanh nhu céac axit dé bay hoi, amino axit va mot phan fulvic voi
ndéng d6 nho. Trong giai doan nay, khi rac méi dugc chon hodc c6 thé kéo dai vai nam,
nude ri rac cd nhitng dac diém sau:

- Nong d6 céc axit béo dé bay hoi (VFA) cao.

- pH nghiéng vé tinh axit.

- BOD cao.

- Ty 1€ BOD/COD cao.

- Nong d¢6 NH," va nito hitu co cao.

- Vi sinh vat ¢6 s6 luong 16n.

- Néng d6 cac chat vo co hoa tan va kim loai nang cao.

Khi rac duoc chén cang lau, qua trinh metan héa xay ra. Khi d6 chét thai ran
trong bai chén lap dugce 6n dinh dan, ndng d6 6 nhiém ciing giam déan theo thoi gian.
Giai doan tao thanh khi metan c6 thé kéo dai dén 100 nam hodc 1au hon nita. Pic diém
nudc ri rac ¢ giai doan nay :

- Nong do cac axit béo dé bay hoi thap.
- pH trung tinh hodc kiém.

- BOD thép.

- Ty 1¢ BOD/COD thép.

- Nong do NH," thap.
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- Vi sinh vat ¢6 s6 luong nho.
- Nong d6 céc chét vo co hoa tan va kim loai nang thap.
1.4.2. Qua trinh hinh thanh nwéc ri rdac

Nude ri rac duoc hinh thanh khi nuéc tham vao cac 6 chon 1ap theo cac cach sau:
- Nudc sin ¢ va tir hinh thanh khi phan huy rac hitu co trong bai chon 1ap;
- Muc nude ngam c6 thé dang 18n vao cac 6 chon lap;
- Nudc c6 thé ri vao qua cac canh cua 6 chon lap;
- Nudc tir khu vuc khic chay qua c6 thé thAm vao 6 chon 1ap;
- Nuéc mua roi xudng khu vuc chén 1dp trude khi duoc phu dat va sau khi 6 chon lap
duoc dong lai;
Nudc c¢6 sin trong rac thai 1a rat nho. Nude tir nhitng khu vuc khac chay qua bai chon
lap can phai thu gom bang hé théng thoat nude. Hé thong thoat nudce khong chi bao vé
nhitng khu chén 1ap rac khoi bi x6i mon trong thoi gian hoat ddng ma con tiéu thoat lwong
nude thira ngdm vao 6 chon 14p va tao ra nudc ri rac. Nude mua thi khong c6 cach nao dé
ngan chin khéng cho chay vao bai chon lap. C6 thé han ché dugc luong nudc mua ngim
Va0 bii chon lap bang cach tréng tham thyc vat sau khi bai di dong cira.
1.4.3. Thanh phdn ciia nwéc ric

Thanh phan cta nudc ri rac rat phic tap va phu thudc vao nhiéu yéu té khac
nhau nhu: thoi gian chon lép, khi hau, mua, d6 am cua bai rac, mac do pha loang cua
nudc mit, nude ngadm va cac loai rac chon lap...Nhung nude ri rac c6 hai thanh phan
chinh d6 1a: cac chit hitu co va vo co. Trong d6 sy 6 nhiém cua nudce ri rac chu yéu 1a
6 nhiém cac chat hitu co.
a. Cac chat hiu co

Phan 16n cac chat hitu co trong nude ri rac 1a cac chit cao phan tir nhu axit
humic (mun), axit fulvic, cic hop chét tanin, c&c loai tap chat hitu co c¢6 ngudn goc
nhan tao. Cac chat hitu co nay 1a nguyén nhan giy ra mau, mui trong nudc va ciing la
nguyén nhan giy lén chi sé COD rit cao trong nudc thai.

b. Céc chdt vo co

Céc chat vo co ¢o trong nudc ri rac 1a cac hop chat cua nito, photpho, luu
huynh. Nong d6 ciia chung thuong nho nén ngudi ta chi chil y dén nhiéu hop chat cua
nito, photpho. Bdi vi ching 1a nguyén nhan gay lén hién tugng pht dudng, lam cho
thuc vat phat trién nhanh chéng, sau d6 chét va gay ra hién twong théi rita va 6 nhiém
hitu co.
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Nito ton tai trong nudc ri rac dudi cac dang khac nhau nhu: nitrat, nitrit, amoni
va cac dang hiru co. Qua trinh chén l4p thuc chat 1a qua trinh vi sinh ki khi. Nhu vay
trong nude ri rac, nito ton tai chu yéu dudi dang NH,". Nong d6 cua chung ciing thay
d6i theo thoi gian luu ctia nude rac, voi nude ri ric cta bai rac 1au ndm thi ndng d6 cia
amoni thuong cao.

Photpho t6n tai trong nudc rac dudi dang orthophotphat, polyphotphat va cac
hop chét photpho hitu co, ching c6 ngudn gdc tir cac chat tay rira va cac phé thai nong
nghiép. Tuy nhién nong do cta chiung thudng khong cao trong nudc ri rac va van dé
xur ly ching it dugc quan tam.

Thanh phan va dic tinh cia nuée ri rac thay doi theo thdi gian hoat dong cua cac
bai chon lap va theo giai doan phan huy duoc thé hién trong bang 1.1.

Bang 1.1. Cac thong s6 tiéu biéu vé thanh phan, tinh chat nwéc rac ciia bai chon
lap méi va lau nam [6]

. Bai méi (dwdi 2 nam) Bii liu nim
Thanh phan Don vi . .
Khoing Trung binh | (trén 10 nam)
BODs mg/I 2000-20000 10000 100-200
TOC mg/I 1500-20000 6000 80-160
COD mg/I 3000-60000 18000 100-500
TSS mg/l 200-2000 500 100-400
Nito hitu co mg/I 10-800 200 80-120
NH; mg/l 10-800 200 20-40
Nitrat mg/l 5-40 25 5-10
Téng Photpho mg/l 5-100 30 5-10
Othophotpho mg/I 4-80 20 4-8
D6 kiém theo CaCO; _ 1000-10000 3000 200-1000
pH _ 4,5-7,5 6,0 6,6-7,5
Canxi mg/I 50-1500 250 50-200
Clorua mg/I 200-300 500 100-400
Tong luong st mg/l 50-1200 60 20-200
Sunphat mg/I 50-1000 300 20-50
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Qua bang 1.1 cho thiy, v6i thoi gian hoat dong khac nhau thi dic tinh nudce ri
rac thay ddi rat 16n. Ban dau, khi bai chon 14p méi hoat dong (duéi 2 ndm), ham luong
chét hitu co, chit ran lo ling 1a rit 16n. Tuy nhién sau khoang thoi gian dai hoat dong
(trén 10 nam) thi phan 16n luong chit hitu co dd bi phan huy boi vi sinh vat, vi vay
ham luong chat hitu co giam di dang ké.

1.5. Cac phwong phap xir ly nwéce thai [5]

Céc loai nudc thai déu chira cac tap chit gdy 6 nhiém co tinh chat rat khac
nhau: tir cac loai chét rin khong tan, dén cdc loai chit kho tan va nhirg hop chat tan
trong nudc. X Iy nude thai 1a loai bo céac loai tap chat d6, 1am sach nudc va cé thé
dua nudc vao nguén tiép nhan hodc dua nudc vao tai st dung. Viéc lya chon phuong
phap xir 1i thich hop thudng duoc cin cir trén dic diém cua cac loai tap chat co trong
nudc thai.

Thong thuong cd cac phuong phép xur Iy nude thai nhu sau:
- X1r Iy bang phuong phap co hoc

- X1r Iy bang phuong phéap héa hoc

- Xu ly bang phuong phéap hoa ly

- X1r Iy bang phuong phép sinh hoc

1.5.1. Phwong phap co hoc [1]

Day 1 phuong phuong phéap thuong duoc dung dé xir 1y so bd nudc thai trude
khi xir Iy bang phuong phap hoa hoc, hoa 1y hay sinh hoc. Trong nudc thai thudng co
cac loai tap chit rin co6 kich ¢& khac nhau bi cudn theo nhu rom ¢, mau gS, bao bi
chit déo, giéy,. ..Ngoai ra, con co cac loai hat lo ling dang huyén phu rat kho léng.
Céc cong trinh xir Iy co hoc duoc ap dung rong rdi 13: song/ludi chan rac, thiét bi
nghién rac, bé diéu hoa, khuay tron, bé lang, bé tuyén ndi. Mdi cong trinh duoc ap
dung ddi vai tirng nhiém vu cu thé.

% Uu diém:
- Pon gian, dé sir dung va quan 1y
- R¢, cac thiét bi d& kiém
- Hiéu sudt xur 1y so by ctia nudce ri rac tdt

% Nhuoc diém:
- Chi hiéu qué v&i nhirng chat khong tan.
1.5.2. Phwong phdp hoa ly [1]

Ban chat ciia phuong phap héa 1y 13 4p dung cc qua trinh vat Iy va hoa hoc dé dua

vao nudc thai chat phan Umg vai céc tap chat ban, bién d6i hoa hoc, tao thanh cac chat
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khac dudi dang cin hodc cac chit hoa tan nhung khong gay doc hai hodc gay 6 nhiém moi
treong. Giai doan xtr 1y héa 1y c¢6 thé 13 giai doan xur Iy doc 1ap hodc xir 1y cung cac
phuong phép co hoc, hda hoc, sinh hoc trong cong nghé xtr Iy nudce thai hoan chinh.

Phuong phap nay bao gom: dong tu va keo ty, tuyén ndi, hap phy...nhung dé
xtr 1y nude rac thi keo tu 1 bién phap hop 1y va dam bao yéu cau. Qua trinh ling co
hoc chi tich dugc nhitng hat rén c6 kich thuéc 16n con nhitng hat ran ¢6 kich thuéc
nho (¢ dang keo) thi khong ling dugc. Pé tach chung ra khoi nudc, trude hét can trung
hoa dién tich cua chung, sau d6 lién két chung lai v6i nhau. Qua trinh trung hoa dién
tich 1a qua trinh dong tu, qua trinh tao thanh cac bong 16n tir cac hat nho goi la qua
trinh keo tu.

Céc hat lo ling trong nudc déu mang dién tich 4m hodc dwong. Céc hat c6
ngudn goc silic va cac hat hitu co mang dién tich am, cac hat hydroxit sat va nhom
mang dién tich duwong. Khi thé dién dong ciia chiing bi pha v, cac hat nay sé& lién két
lai v6i nhau tao ra cac t6 hop phén tir, phan tir hay cac ion tu do, cic to hop nay chinh
la cac hat bong keo.

1.5.3. Phwong phdp hod hoc [1]
Thuc chat ciia phuong phap hod hoc 13 dua vao nudc thai cac chat phan tng.
Chat nay tac dung vdi cc tap chat ban trong nudc thai va c6 kha ning tach ching ra
khoi nude thai dudi dang can ling hodc dudi dang hoa tan khong doc hai nhu:
- Phuong phép trung hoa nudc thai chira axit hodc kiém. Hoa chét st dung dé trung
hoa nhu da voi, voi,...
- Phuong phap oxi héa: dung dé chuyén chat tan sang dang khong doc, két tua dugc
nho cac tac nhan oxi héa manh CI', O3, KMnO,...
% Uu diém:
- Nguyén liéu (cac hoa chat) dé kiém trén thi trudng
- Dé sir dung va quan ly
- Khong gian xur Iy nho
% Nhuoc diém:
- Chi phi ho4 chat xir Iy cao
- C6 kha ning tao ra mot sb chét gdy 6 nhidm thi cip.
1.5.4. Phwong phdp sinh hoc [7]
1.5.4.1. Nguyén tic co ban
Xir Iy nuéc thai bang phuong phép sinh hoc 14 dya trén hoat dong trao doi cht,

trao d6i nang luong cua hé VSV, chi yéu la cac VK di dudng hoai sinh c6 trong nudc
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thai. VSV sir dung cac chét 6 nhiém 1am ngudn dinh dudng dé tong hop ning luong va
xay dung té bao trong qua trinh ting trudng, nhd d6 nude thai duoc 1am sach.
1.5.4.2. Piéu kién dwa nuée thdi vao xir ly sinh hoc
Pé qua trinh xtr 1y dién ra thuan loi thi phai dam bao nhitng diéu kién sau:
+ Ham lugng cac chat doc nho, khong chtra hoac chura rat it cac kim loai nang co thé
gy chét hodc trc ché hoan toan hé VSV trong nudc thai.
+ Chét hiru co c¢é trong nudc thai phai 1a co chat dinh dudng ngudn cacbon va ning
luong cho VSV. Céc hop chat hydratcacbon, protein, lipit hoa tan thudng 1a co chat
dinh dudng rat tét cho vi sinh vat.
+BODs: N:P=100:5:1laty1é chit dinh dudng rat tot cho VSV.
+ Nuée thai dua vao xu Iy sinh hoc ¢6 hai thong sé dic trung 14 COD va BOD. Ty s
ctia hai thong sd nay phai 1a: COD/BOD < 2 hoic BOD/COD > 0,5 thi c6 thé dua vao
xtt 1y sinh hoc (hiéu khi). Néu COD 16n hon BOD nhiéu lan, trong d6 c6 xenlulozo,
hemixenlulozo, protein, tinh bt chua tan thi phai xur Iy sinh hoc ki khi.
1.5.4.3. Cac phwong phap sinh hoc trong xur ly nuoc thai

Xt 1y sinh hoc v&i phuong phap co ban 13 xtr 1y ki khi, hiéu khi va thiéu khi.
Trén co so d6 c6 thé két hop thanh cac nhom phuong phap xur Iy khac nhau: hiéu khi,
thiéu khi, ki khi hodc két hop gitta cac phuong phap cho phu hop. Tuy theo trang thai
tap hop cua cac hé vi sinh vét c6 thé chia thanh: cac qua trinh sinh trudng lo ling, cac

qud trinh sinh truéng bam dinh.

Cac phuong phap sinh hoc xtr Iy nudc thai

\ 4 v \

Hiéu khi Thiéu khi Ki khi
m VL
Bun Pia Mang Ao, hd Khir Béki || Béloc
hoat quay loc 6n dinh || nitrat Khi ki khi
tinh sinh sinh sinh hoc
hoc hoc

Hinh 1.1. Cac phuong phap sinh hoc xir ly nuwéc thai
a. Xu Iy sinh hoc ki khi
Qua trinh x1r Iy ki khi dugc thuc hién bdi cac vi sinh vat ma qua trinh hoat dong

oxi hoa cac chat hiru co khong can cung cap oxi, bao gom mdt loat cac budc xay ra ké
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tiép nhau: thay phan tao ra axit, metan. Mdi budc duoc thuc hién béi mot vi sinh vat
khac nhau.
% Uu diém:
- Ngudn nguyén liéu dé kiém, hau nhu 13 c¢6 sin trong ti nhién
- Than thién v41 moi truong
- Chi phi xtr 1y thap
- Thuong khong gdy 6 nhiém thir cp
% Nhwoc diém:

- Thoi gian xtr 1y lau va phai hoat dong lién tuc, chiu anh hudng boi nhiét do, anh
sang, pH, ham luong cac chat dinh dudng, cac chat doc hai khac.
- Chiu anh hudng nhiéu cia diéu kién thoi tiét, do dé viéc van hanh va quan 1y kho,
hau nhu chi st dung duoc ¢ giai doan xu ly bac 2,3
- Hiéu suat xtr Iy khong cao khi trong nuée ri rac c6 chira nhiéu thanh phan khac nhau
- Yéu cau dién tich kha 16n dé xdy dung cac cong trinh.
b. Xi Iy sinh hoc thiéu khi

Nudc rac co néng d6 amoni ban dau cao, nitrit chiém mét ti 1& cao trong co cau
san pham sau qua trinh xur 1y hiéu khi va chua phai 1a dang bén trong mdi truong, Vi
vy can phai duoc xir 1y tiép vé trang thai khi (N,) 1a dang bén khong doc voi moi
truong. Qua trinh chuyén hoa hop chét nito tir gid tri duong (NO3', NO,', NO, N,0) vé
hoa tri khong N, 1a qua trinh khir. Dé khir cac hop chit nito can phai c¢6 hop chat c6
kha nang cho dién tir. Cac chit co kha nang cho dién tur kha nhiéu: chat hitu co, sunfua
hydro,...hodc cac chit vo co ¢6 hoa tri thap nhu: Fe**, Mn?*...tuy nhién thong dung va
thuan loi nhat 1 cac chét hitu co. Trong hé xur 1y ton tai chat hitu co va hop chét nito
hoa tri duong chi xay ra phan ung khir néu trong dé khéng c6 oxi. Vi vay diéu kién dé
khir hop chit nito hoa tri dwong véi chat hiru co 1a méi truong khéng cé oxi (hodc 6
it)-moi truong thiéu khi.
c. Xk Iy sinh hoc hiéu khi

Nguyén Iy cta qua trinh xt 1y hiéu khi duoc thuc hién do VSV hoat dong can
c6 oxi cua khong khi dé phan huy cac chit hiru co trong nudc thai
Trong qua trinh ndy can phai dam bao dinh dudng ddy du cac thanh phan chi yéu la
BOD, N, P theo ti 1é tdi vu nhu: BOD :N:P=100:5: 1. Trong nudc rac yéu td can
dugc quan tAm xir 1y chinh 14 thanh phan chat hiru co (COD) va hop chét nito (chi yéu
la amoni). Khéc véi xtr Iy amoni, xir Iy COD dugc thuc hién chi qua mot budce 1a toi
san pham bén (H,0, CO,) boi ching loai VSV di dudng co toc do phat trién cao.
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1.6. Xir ly nwéc ri rac bing phwong phap loc sinh hoc két hop keo tu va oxi hoa
nang cao
1.6.1. Xiz Iy nwéc ri rdc bang phwong phdp loc sinh hoc [4,5]
1.6.1.1. Nguyén tdc

Loc sinh hoc 1a mt tién trinh bao gdm mot sb qua trinh sinh hoa quan trong
xay ra trong bé loc. Cac VSV (chu yéu 1a vi khuan) trong bé loc (hiéu khi hodc ki khi)
sinh truong va phat trién, mot sé ching loai vi sinh bao nhdy 1a polysaccarit. Cac
polysaccarit ndy c6 kha nang két dinh, bam vao bé mit cic chat mang, dong thoi kéo
theo cac loai chung VK khac, tao thanh mang. Mang nay goi la mang sinh hoc. Khi
nude thai chay qua mang sinh hoc, VSV tiép xuc véi cac chat hitu co (CHC) s& phan
huy céc chat hitu co thanh CO, va H,0, dong thoi ting sinh khdi cho mang day thém.
Ngoai kha ning oxi hod cac chat hiru co, mang sinh hoc con c¢6 kha ning khir NHj,
NO, ", NO; va H,S néu nhu trén mang c6 nhitng vi khuan tuong tmg.
Pé tang hiéu qua cho qua trinh xir Iy nudc ri rac, nguoi ta thudng két hop phuong
phap loc sinh hoc ki khi v6i loc sinh hoc hiéu khi.
1.6.1.2. Phuong phap loc sinh hoc ki khi
a. Cdu tao va co ché

Céc loai bé loc ki khi 1a céc loai bé kin, trong bé chira cac loai vat liéu dong vai
trd nhu gia thé cia VSV bam dinh. Dong nuéc thai ¢ thé di tir dudi 1én hodc tir trén
xubng. Cac chit hitu co duge VK hap thu va chuyén hoa dé tao thanh CH, va cac loai
chit khi khac. Khi CHy va céc loai khi khéc tao thanh duoc thu hdi & phia trén cua bé.
Qua trinh phan huy cac chat hitu co trong diéu kién ki khi do mot quan thé vi sinh vat
(chu yéu 1a vi khuan) hoat dong khong can sy co6 mit cta 0xi, san pham cudi cung 1a
mot hdn hop khi ¢c6 CH,, CO,, Ny, Hy...trong dé co t6i 65% la CHy, Vi vay, qué trinh
Ny con goi 1 1én men metan va quan thé vi sinh vat & day duoc goi chung 1a cac vi
sinh vat metan

Céc vi sinh vat metan song ki khi hoi sinh va 13 tic nhan phan huy cac chit hiru
co, nhu protein, chit béo, hidratcacbon (ca xenlulozo va hemixenlulozo...) thanh céc
san pham c6 phan tir lugng thap qua 3 giai doan nhu sau:

(Pha phan huy) (Pha axit)

Céc chit hiru co » Cac hop chit dé tan trong nudc Céc

axit hitu co, axit béo, rugu  FMe™  CH, + CO, + N, + H,...
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Cac chat hiru co phirc tap
(polysaccharide, protein, lipid,...)

Giai doan
thay phan

‘ VK thoy phhdn (Hydrofrtic bacteriz)

Cac chat hifu co don gian
(glucose, amino acid, acid béo,...)

VK fEn mern tao acid
(Fermentative aoidogenic bacteria)

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

Giai doan tao acid

llfﬁ’ ftao acetatl (Acetogenic bacteria)
| Acetat, CO,, H, }

VK tao metarn (Methanogens)

Giai doan
tao metan

| CH,, CO, |

Hinh 1.2. Qué trinh phén huy ki khi
- Pha phan huy: trong nudc thai cac chat hitu co cao phan tir bj phan huy bai cac loai
enzim ngoai bao dugc sinh ra badi cac vi sinh vat. San ph'flm cua giai doan nay la hinh
thanh cac hop chat hitu co don gian va c6 kha nang hoa tan duoc nhu cac duong don,
cac peptit, glyxerin, axit béo, axit amin...cac chat ndy 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

Hydrocacboon ————— Cac duong don
Chét béo —  »  Axitbéo mach dai
Tuy nhién xenlulozo va ligin rat kho bi thuy phan tao thanh cac hop chat hitu co

don gian.
- Pha axit: cac vi sinh vat tao thanh axit gdm ca vi sinh vat ki khi va vi sinh vat tuy
tién. Chung chuyén hoa cac san pham phan huy trung gian thanh cac axit hitu co bac
thip, cung cac chit hitu co khac nhu axit hiru co, axit béo, rugu, cac axit amin,
glyxein, axeton, H,S, CO,, H,...pH cta méi trudng giam. Mui ctia hdn hop 1én men rat
kho chiu.
- Pha kiém: vi khuan sinh CH, 14 vi khuan c¢6 van tdc sinh treong cham hon cac vi
khudn ¢ giai doan thuy phan va giai doan sinh axit. Cac vi sinh sinh metan sir dung
axit axetic, metanol, CO,, H, dé san xuat khi metan. Trong d6 axit axetic 12 nguyén
liéu chinh véi trén 70% metan duoc sinh ra tir no, phén CH, con lai duoc téng hop tur

CO, va H,, pH ctia méi truong ting 1én va chuyén sang moi trudng kiém.
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b. Vat liéu loc

Vat liéu loc tot nhat 1a vat liéu loc c6 dién tich bé mat tiép xuc trong mdt don vi
thé tich 1on nhit, do bén cao theo thoi gian, gia ré va khong bi tic nghén. Vat lidu loc
kha phong phu: tir ¢ dam, da cudi, da ong, vong kim loai, vong gém, than d4, than
cbe, g5 manh, chat déo... Cac loai vat liéu nén chon cac loai co kich thude trung binh
tr 60 - 100mm. Néu kich thude vat liéu nho sé giam do rSng, gay tac nghén cuc bo.
Néu kich thudc 16n hon thi dién tich mat tiép xtic bi giam nhiéu, 1am giam hiéu suat x
Iy. Chiéu cao 16p vat lidu chon khoang 0,4 — 2,5 — 4m, trung binh 1,8 — 2,5m. Khi lam
viéc, vat liéu dinh mang sinh hoc va ngdm nudc nang téi 300 — 350 kg/m?, quén tinh
sinh hoc cao, 6n dinh héa hoc.
1.6.1.3. Phuwong phdp loc sinh hoc hiéu khi
a. Cdu tao va co ché

Trong bé loc hiéu khi, 16p vat liéu loc co do rong va dién tich bé mat tiép xuc
16n nhat trong diéu kién co thé. Nudc thai dugc hé thong phan phdi tir trén xudng ngap
bé mit cua 16p vat liéu loc. Trong thoi gian ngdm nhu vay nude thai tiép xic véi mang
nhay gelatin bam quanh vat liéu loc. Sau mot thoi gian, chiéu day mang nhay ting Ién,
ngan can oxi cua khong khi khuéch tan vao mang nhay. Do khong c6 oxi, tai 16p mang
sat voi bé miat ngoai cung cua 16p vat licu loc, vi khuan ki khi phat trién tao ra san
pham phén hily yém khi 1a CH, va CO,. Khi 16p mang day 1én, chat hitu co duoc hap
thu s€ thuc hién qua trinh trao ddi chat trude khi nd co thé tiép can voi cac vi sinh vat
gan bé mat cua mdi truong loc. Két qua 1a khong c6 ngudn hiru co tir bén ngoai cho
cacbon ciia cac té bao, nén cac vi sinh vat gan bé mat ciia moi truong loc chuyén sang
giai doan tang trudng noi sinh va mat di kha ning bam vao bé mit ctia mdi trudong loc.
Khi d6 chat 16ng rira troi 16p mang khoi méi truong loc va mot 16p mang méi bit dau
phat trién. Cac bé loc dugc xay dung voi mot hé thong thoat nude phia dudi dé thu
thdp nudc da xu 1y va cac chit rin sinh hoc d3 duoc tich khoi moi truong loc. He
théng thoat nudc phia duoi la rat quan trong vi no vua la b phan thu nudc vira 1a mot
két ciu rong, qua d6 khong khi c6 thé luu thong. Chét 1ong thu duoc s& duwa qua mot
bé ling & trén chét ran s& duoc tach khoi nude thai da duoc xu 1y.
b. Vat liéu loc
Dién tich bé mat vat liéu tiép xtic: khi dién tich bé mat tiép xtc trén don vi thé tich cua
vat li¢u loc cang 16n thi hi¢u Suét xir 1y nudce thai cang cao. Boi vi, dién tich bé mat vat
liéu 16n, tao ra gia thé dinh bam cua mang sinh hoc véi dién tich 16m, sb lugng vi sinh
vat tap trung nhiéu, 1am ting tdc d6 phan huy chit hitu co cta sinh vat. Kich thudc cia

vat liéu loc: kich thudce thong thuong cua vat li¢u loc dao dong trong khoang 60 —
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100mm. Kich thudc hat loc 16n hon s€ giam dién tich bé mat tiép xuc, va kich thudc
hat nho hon s& gy tic nghén hé thng. Vi vy, lam giam hiéu sudt nudc thai cia hé
théng.

1.6.2. Xit Iy nwéc ri rdc biang phwong phdp keo tu [3]

a. Co ché

Keo ty 1a qua trinh lién két cac hat keo thanh tap hop bong keo c6 kich thudc va khbi
luong 16n hon dé tach ching ra khoi nuéc bang qua trinh ling va loc.

Budc diu hdp phy csic by khi chimyg 13 dua vao mil higag polymere 165 wo

N s O S

Polymere Ha1 chii vin Lam m41 1inh i dinh cim by

.
\ Tao hing c3n
— 0
o %

Lam m41 1imh i dinh cim by Bing ciu

TA0 BONG CAN

Hinh 1.3. Co ché ciia qua trinh keo tu

Hai qué trinh hoa hoc nay két tu cac chat ran lo limg va cac hat keo dé tao nén nhiing
hat c6 kich thudc 16n hon. Nudc thai ¢o chira cac hat keo ¢c6 mang dién tich (thuong la
dién tich 4m). Chinh dién tich ctia n6 ngan can khong cho né va cham va két hop lai
voi nhau lam cho dung dich duogc gitr ¢ trang thai 6n dinh. Viéc cho thém vao nuéc
thai mot s6 hoa chat (phén nhom, phén sat...) lam cho dung dich mét tinh 6n dinh va
gia ting su két hop giira cac hat dé tao thanh nhiing bong can du 16n, co thé loai bo
bang qua trinh loc hay lang can.
b. Cdc chdt keo tu va tro keo tu

Trong qué trinh keo tu ngudi ta thuong sir dung mudi nhém hodc mudi st hoa
tri 3 con goi 1a phén nhom hodc phén sit 1am chat keo tu. Cac mubi nay khi cho vao
dung dich ching phén li thanh cation va anion theo phuong trinh sau:

Al, (SO,); = 2AP* + 350,
FeCl; — Fe*" + 3CI

Nho hoa tri cao ctua cac kim loai, chung co thé ngam nudc tao thanh phuc chét
hexa Me(H,0)>* (trong d6 Me* o thé 1a AI*" hodc Fe*"). Tuy thudc vao pH cua méi
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treong ma chung c6 kha ning ton tai ¢ cac diéu kién khac nhau. Vi du véi phén nhom
cac chét phtrc nay ton tai & pH tir 3 dén 4, v6i phén sét tir 1 dén 3.
- Khi pH tang, cac phan tng xay ra nhu sau:
Me(H,0)s** + H,0 — Me(H,0)s(OH)," + H;0*
- Tang axit:  Me(H,0)5(OH)," + H,0 — Me(H,0)4(0OH)," + H;0"
- Tang kiém Me(H,0),(OH)," OH" — Me(OH); + H,0

V6i nhom khi pH bét dau tir 6 tro 1én va véi sat khi bat dau tir 5 trd 1én, cac phan
mg bit dau dimg lai ¢ trang thai Me(OH); két tia ling xudng. Do hoa tan cia céac
hydroxit ndy qua nhé nén & pH téi uu, cac ion kim loai nay thudng duoc tach ra khoi
nude. Qua trinh nay tao thanh Me(OH)," chi xay ra khi pH > 7,5 v6i nhom va pH < 10
doi voi sit.

Céc san pham hydroxit tan tao thanh trong pham vi pH tir 3 dén 6 d6 1a san pham
mang nhiéu kim loai, vi du Al3(OH),>*. Céac hop chit ndy mang dién tich dwong manh
va c6 kha ning két hop vdi cac hat keo mang dién tich 4m tao thanh béng cin. Cac
hydroxit nhdm hodc sit dugc tao thanh khac nhau tuy thudc vao pH va céc diéu kién
clia qua trinh, song chung déu 1a nhitng hop chit mang dién tich duong va c6 hoat tinh
tao bong keo tu cao nho hoat tinh bé mat 16n. Cac bong keo nay khi lang xudng s& hap
phu, cudn theo cac hat keo, cian ban chét hitu co, ...tdn tai & trang thai hoa tan hodc lo
limg trong nude. Mt khéc, cac ion kim loai tu do con két hop véi nuée qua phan tng
thuy phan tao thanh cac hydroxit nhu sau:

AP+ H,0 — AI(OH); + 3H"
Fe** + H,0 — Fe(OH); + 3H"

Qua trinh tao thanh cac phtrc chat nhom, sét trong phan tmg thuy phan phu thudc
vao pH cia moi truong.

Qua trinh thuy phan cac chat keo tu va tao thanh bong keo xay ra theo cac giai
doan sau:

Me* + HOH — Me(OH)*" + H*
Me(OH)** + HOH — Me(OH),”* + H*
Me(OH),** + HOH — Me(OH); + H'

Chat keo tu thudong dung 14 phén nhom, phén sit, mudi nhém, cac mubi sat duge
dua vao dudi dang dung dich hoa tan, sau phan ng thuy phan chung tao ra mot h¢ keo
ma&1 mang dién tich duwong trung hoa véi cac hat keo mang dién tich am. Hiéu qua keo

tu phu thudc vao nhiét do ctia nudc, ham lugng va tinh chat cua can. Ngoai ra con
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dung cac chit trg dong tu tong hop nhu podyacrynat, polyacryamil. Trong mot vai
truong hop dioxit silic hoat tinh, plyacrynat, polyacryamil dwgc dung 1am chét keo tu
thay phén. Khac vé6i keo tu bang chit dién li hodc bang hé keo ngugc diu, co ché phan
g chil yéu ¢ day chi yéu 1a cac twong tac hoa hoc. Do kich thude 16n va dai nén céac
hop chat cao phan tir keo tu cac hat cian ban trong nuéc dudi dang chudi. Kiéu lién két
nay rat thuan loi cho qua trinh hinh thanh va ling cac bong can.

bé tang hi¢u qua ctua qua trinh keo ty, tang tdc do sa léng cling nhu tbc d6 nén
ciia cac hat keo ngudi ta thuong bo sung cac hop chét tro keo tu, con goi 1a cac
polymer két bong. Ban chét hoa hoc ctia polyme két tach tong hop 13 polyacrylamit va
copolymer ctia nd. Do khéng c6 qud trinh thuy phan tao ra H™ nén polymer khong lam
thay d6i pH cta nd. Ching dugc phan thanh 3 nhém dién tich: N (nonionic) 1a loai
khong mang dién, C (cationic) la loai mang dién duong, A (anionic) la loai mang dién
am va co ddc tinh va irng dung nhu sau:

Bang 1.2. Cac hop chit tro keo [3]

Loai trg keo Dac diém Tinh chit (Tng dung
- Tan trong nudc
- | Xu ly nude
: - Phan t¢ L
San pham trung hop tu cac an trpo y@e thai co tinh
N . khong mang dién L
monomer acrylamit ‘ axit va kiém
hodc ludng dién phan x
yéu
@
San pham ddng trung hop - Tan trong nudc Xt 1y nuée
A acrylamit véi acryloyl - Phan ttr polyme tich thai co tinh
oxetylN-triankylclorua dién duong axit
. P . , Xu ly nudc
San phdm dong trung hop - Tan trong nudc T
. 5 thai co tinh
C acrylamit voi acrylat hoac | - Phan ttr polyme tich A
axit yeu va
metylacrylat dién am A x
i kiém yéu

Hiéu qua cua polymer tro keo thé hién & chd chi can sir dung mot lwong nho
khoang vai phan triéu trong nudc. Khi do, cac hat khong tan 1y tuong duoc két lai
thanh khéi riéng biét va nudc tré nén trong. Co ché cua su két tach & ddy 1a theo kiéu
béc cAu qua cac phan tir polymer 1am cho cac chum hat két tu lai voi nhau, hinh thanh

cin va tach 1am hai phan: phan dong pha v6i nudc, phan di pha bun ling xudng.
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Khéc voi chat keo tu, qué trinh 1am trong chi xay ra khi str dung liéu lwong chit tro
keo phu hop. Néu ding qua du thi xdy ra hién twong tai bé mit hé keo, hat keo lo Iimg.
c. Cdc yéu té dnh hwong dén qud trinh keo tu

- Liéu lugng va loai chit keo tu: tinh chit hoa hoc va 1y hoc ctia nudce thai 1a co s& dé

lua chon chit keo tu. Str dung luong chét keo tu toi wu ¢ hiéu qua cao trong viéc xu ly
nude thai vé cac théng s6 hoa hoc va 1y hoc. Str dung qué nhiéu chit keo tu c6 thé 1am
tang chi phi xtr 1y nudc ma khong loai bé duge nhiéu chat rin lo ling, COD, d6 mau
va céac thong s6 6 nhidm khac trong nudec.

- Tdc d6 khudy: can thiét phai khudy nudc thai khi xtr 1y bang qué trinh keo tu véi toc

dd cao dé cac hat keo co thé tién lai gén nhau. Tuy nhién khuéy voi toe do qua cao
trong qua trinh keo tu s& 1am ngin can sy hinh thanh cic hat keo 16n hon va ling

nhanh hon va c6 thé pha v& cac hat keo vira méi hinh thanh.

- Thoi gian lang: thoi gian lang ma kéo dai thi s& 1am cho cac hat keo nho ciing c6 thé

lang xuong va duogc loai bo ra khoi nudc.
- Nhiét do: cac bong keo s€ lang nhanh hon & nudc thai cd nhiét d§ cao va nguoc lai.

- Piéu kién pH cua dung dich xac dinh nong do cac hydroxit hinh thanh, né anh hudng

16n dén su hut bam trong qua trinh keo tu.
1.6.3. Xir Iy nwéc vi rac bang phwong phdp oxi hda nang cao [8]

Trong nhitng nim gan day, mot cong nghé méi dugc phat trién 1a phan huy
khoang héa chit 6 nhiém hitu co trong nudc va nude thai dua trén qua trinh oxi hoa
nang cao. Qua trinh oxi hoa ning cao 13 nhitng qua trinh phan hity chat hiru co dwa vao
gbc hoat dong tu do hydroxil HO®, dugc tao ra trong qua trinh xir 1y. Géc HO® 1a mot
t4c nhan oxi héa manh nhat trong sd cac tac nhan oxi héa duoc biét tir truée dén nay,
c6 kha ning phan hity chat hily co c¢6 cau tric bén viing.

Hiéu suét xtr Iy phu thudc vao gbc HO® sinh ra rat 1on. Theo Hoigné (1994) da
ching minh rang, tac dung ciia ozon trong thyc té ting 1én gip 2 1an vi trong phan tng
ozon vira c6 thé truc tiép tham gia gbc HO® (sinh ra do sy phan huy phén tir nudc)
cling tham gia phan ing vai hiéu qua cao. Theo Hoigné va nhom tac gia khac cling da
chi ra rang géc HO® 13 gdc co thé oxi hoa cao nhat (2,80 eV) so véi cac chat oxi hoa
khéc. Bang dudi ddy trinh bay hang sé toc d6 phan tmg ciia O3 va HO® véi cac hop

chat hitu co trong nudc.
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Bang 1.3. Hang s6 toc dd phén wng ciia ozon va HO® véi cac hop chit hitu co
trong nwérc [8]

] Hing s6 tbc dd phan tng (m™s™)
Loai hgp chat
Ozon HO®
Axetylen 50 10%-10°
Alcohol 10%-1,0 10°- 10°
Aldehyt 10 10°
Alkan 107 10°- 10°
Hop chat vong 1-10° 108 - 10"
Axit carboxilic 10°- 107 10" - 10°
Alken clo 10" - 10° 10°— 10"
Hop chét chira nito 10— 10° 10%— 10"
Olefin 1-450° 10°— 10"
Phenol 10° 10°— 10"

CA4c qua trinh oxi hoa nang cao 1a mot loai cong nghé c6 tam quan trong trong
viéc ddy manh qua trinh oxi hoa, gitip phan hity nhiéu loai chét hitu co 6 nhiém khac
trong nudc va khong khi. Cac qué trinh oxi hoa nang cao rat thich hop va dat hiéu qua
cao dé phan huy cac chat 6 nhiém hitu co kho phan huy nhu hoa chét bao vé thuc vat,
dioxin va furan, thuéc nhuém, cac chat hoat dong bé mat. Ngoai ra, do tac dung oXi
hoa cyc manh cila chiing so véi cac tic nhan diét vi khuan thong thuong con tiéu diét
cac té bao vi khuan va virus gay bénh ma Cl, khong thé diét n6i. Mat khac khir tring
bang gbc HO® rat an toan so véi khir tring bang Cl, vi khong tao ra cac san pham phu
gay ung thu nhu cac chat hiru co chua clo.

Mot s6 chat 6 nhidm hiru co ¢ cau triic bén kho phan hiy trong cac xir Iy oXi
héa cb dién, c6 thé bi loai bo bﬁng qua trinh oxi hoa nang cao vai O3/H,0,, H,0,/UV,
O3/UV. Hiéu qua ctia qua trinh d6 13 do tao ra tai chd nhiéu gbc héa hoc rat hoat dong
(chu yéu 1a gbc HO").

a. Qua trinh ozon héa
Ozon 1a mot chat oxi hda manh nhét da duoc dung trong thuc té dé xir Iy nudc

uong. Téac dong cua ozon trong nudc la két qua cua 2 hién tugng noi ticp.

Sinh vién: Nguyén Thi Anh - MT1101 24




Khoa ludn tét nghiép Nganh Kj thudt méi truwong

+ Hoa tan vao nudc (chuyén khéi tir pha khi sang pha 1ong)
+ Tac dung ctia ozon hoa tan nén cac chat can dugc oxi hoa.
O3+ OH — HO," +°0y
HO," + OH < 0, + H,0
‘O, + O3> ‘03 +0,
‘07 +H" > *HO;—> HO®+ O,

Diéu kién pH kiém: vi qua trinh phan Gng 14 nham tao ra gbc HO® tw do linh dong
do vy méi truong phan ng phai 1a méi truong kiém. Trong mdi axit phan tng cua
ozon s¢€ chu yéu tao ra cac géc H® linh dong. Mac du van c6 thé dat duoc két qua cua
viéc khtr mau va loai bo chit hitu co, nhung hiéu suat khong cao. Phan tng loai bo
chét hitu co cua ozon 1a do tc nhan chinh 1a O3 va géc HO® tu do.

b. Qua trinh perozon (Os/ H,0,)
Téc nhan O4/H,0, c6 kha ning tao ra goc HO® nhiéu hon so v&i ozon hoa vi vay day
manh qua trinh phan tng. T4c nhan O3/H,0, phan Gng s€ nhanh hon va manh hon
khoang 2 1an so vé6i chi st dung Os, diéu kién toi wu pH ¢ khoang 7,5 — 8, ty 1¢
03:H,0; 14 ty 18 2:1 tinh theo mol. Cac phan g clia qua trinh oxi hoa bang O3/H,0,
duogc trinh bay dudi day:

O3+ HO, — HO'+0*+0,

205 + H,0, —» 2HO"+ 30,
Cac gbc HO® duoc tao ra tir qua trinh perozon do sy phan hay cia ozon khi c6 mait
H,0..
Trong nuéc, H,0, ¢ thé phan huy

H,0, + H,O — H;0"+ HO, (pk,=11,6)
Saudoé: O3+ HO, — HO"+°0,” + 0,
Pa s cac gdc HO® bi tiéu hao boi cac hop chat hitu co hodc v co trong nude (d6i voi
nudc tu nhién).
Su ¢6 mat cia H,O, dugc xem nhu lam tac dung khoi mao cho su phan huy O3 thong
qua ion hydroperoxit (HO,"), nhu mo ta trong cac phuong trinh dudi day:

H,0, < HO, + H*
HO, + O3 —» ‘O3 + "HO,
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Céc phan tng tiép theo tao thanh gbc hydroxil HO® xay ra nhu sau:
- Taogbc HO® tir "0y
‘05 + H" 5°HO;
*HO; - HO® + O,
- Taogbc HO® tr *HO,
*HO,—» H™ +°0,
‘0, +035°05 +0,
‘05 + H" = *HO;
*HO; —» HO® + O,
Phan ting tong quat tao ra gbc HO®, c6 thé viét nhu sau:
203+ H,0, —» 2HO® + 30,
Nhu vdy hé sb ty 18 ctia phan Gng nay 13 0,5 mol H,0,: 1mol O lugng géc HO® phu
thudc vao néng do O3, H,0,, pH, Néng d6 bicacbonat (HCO3') va n@)ng dd chét hitu co
hoa tan.
Cdc yéu t6 anh hwong dén quda trinh tao HO®
- Anh hudng céc ion v co: mét sd anion vo co ¢b trong nude ngdm va nude thai ciing
c¢6 thé 1am giam hiéu qua ctia qua trinh Perozon do chung tim diét cac gbc HO® vira
dugc tao ra. Nhitng phan tmg 1am mat géc HO® ctia mot s6 anion tim diét goc HO® dic
trung nhu sau:
HO® + CO3* — CO3+ OH™ (k=4,2 x 108 Ms?)
HO® + HCO; — *HCO3+ OH™ (k=1,5x 10’ M's?)
HO® + CI' = *CIOH (k = 4,3 x 10° M*s™)
- D6 pH va d6 kiém: ban than H,O, phan Gmg cham véi O, nhung san phdm phan hay
cua H,0, theo phuong trinh:
H,0, <> HO, + H*
lon HO;  lai phan tng rat manh véi ozon theo phuong trinh:
HO, + O3 —» ‘O3 + "HO,
Vi vay trong méi truong pH cao rat thuan loi cho phan tng:
H,0, <> HO, + H*

Do d6, 1am tang téc d6 qua trinh phan hity ozon va tao ra goc HO”, tri s6 pH t6i wu 1a 7 - 8.
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Néu trong nuée va nude thai chira d6 kiém bicacbonat va cacbonat, can loai bo chiing
trude khi tién hanh phan ung vi khi thyc hién trong méi trudng pH cao can bang
cachonat - bicacbonat s& nhanh chéng chuyén sang tao thanh cacbonat 1a mot chat tim

diét géc HO".
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru
2.1.1. Péi twong nghién civu

Nudc ri rac duge sir dung trong qua trinh nghién ctru 1a nuée ri rac duogc lay tai
bai rac cia Xxa My Puc - An L&o - Hai Phong.

Bii rac xdy dung chua dam bao thiét ké theo tiéu chuan cta bai rac hop vé sinh:
khong c6 hé thdng thu gom nudc rac, nude rac chua dugc xtr 1y trude khi thai ra
ngudn. Hon nita bii rac duoc xdy dung rat gan song Pa Do, vi vay sé anh hudng rat
16n dén chat luong nudce séng. Trong qué trinh nghién ctru, nudc ri rac tai bai rac & xa
My Puc di dugc l1ay dem vé phong thi nghiém dé nghién ciru xir 1y.

2.1.2. Muc dich nghién cvru

- Tim diéu kién t6i wu cho xir Iy nudc ri rac bang phuong phép loc sinh hoc ki khi két
hop hiéu khi.

- Tim diéu kién tdi wu cho xur Iy nudc ri rac sau loc sinh hoc bang phuong phép keo tu:
ham lugng chit keo tu va tro keo, diéu kién pH.

- Tim diéu kién t6i uu cho phuong phép oxi hoa nang cao: ndng d6 H,0,, thdi gian suc ozon.
2.1.3. Hoa chat va thiét bj

a. Hoa chit

Trong qua trinh nghién ctru, dé tai da str dung cac loai hoa chat sau:

- K,Cr,0; (Kalidicromat) dang tinh thé

- Ag,SO, (Bac sunfat)

- HgSO, (Thuy ngan sufat)

- HgCl, (Thuy ngéan clorua)

- NaOH (Natri hidroxit)

- KOH (Kali hidroxit)

- KNaC4H1,04 (Kali natritactrat)

- ZnSO,4 (K&m sunfat)

- NH4CI (Amoni clorua)

- KI (Kali iotua)

- Dung dich H,SO, dac (98%)
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- Phen: PAC (Poly Aluminum cloride)

- Chat tro keo: A101.

b. Dung cu va thiét bi

- Tt sdy Model 1430D, Dic.

- May tric quang dé xac dinh cac thong sé nhu: NH,", COD,,..
- Can phan tich v&i do chinh xac 10* g, Thuy S¥.

- Cuvet thuy tinh.

- Bép dun COD reactor cua Hatch (M¥).

- Cac binh tam giéc, pipet, dng dong, binh dinh mtrc, qua bop, ...
2.2. Phuong phap nghién ciru

2.2.1. Phwong phdp ldy mdu va bio quéin méu

Mau nudc duge lﬁy & dia diém nghién ctru dugc chira trong chai nhya va can nhya
PE, c6 ghi 15 ngiy, gio, thoi gian l1dy miu. Sau d6, mau nudc duge dua vé phong thi
nghiém va tién hanh phan tich ngay céc chi tiéu can nghién ctru theo ddng quy dinh.

2.2.2. Phwong phdp phdn tich cdc chi tiéu trong nwoc thdi
2.2.2.1. Po pH

Gia tri pH duogc xac dinh bang gidy quy.
2.2.2.2. Phuong phap phdn tich COD

- Dinh nghia: COD (nhu cau oxi hoa hoc) 1a lugng oxi can thiét dé oxi hoa cac hop
chét hiru co c6 trong nude tao thanh CO, va H,O bang cic qua trinh hoa hoc. Luong
O, st dung nay twong dwong véi ham luong chat hitu co c6 thé bi oxi hoa bang tac

nhan oxi hoa manh trong méi truong nhét dinh.
a. Nguyén ly

Dé xac dinh COD ngudi ta ding mot chat oxi hoa manh dé oxi hoa chét hiru co
trong mdi trudng axit, chat thuong duoc st dung 14 Kalibicromat (K,Cr,0-). Khi d6

xdy ra phan ung:

Chat hiru co + K,Cr,0; + H* 252 0, +H,0 + 2Cr**

o

Luong Cr’* tao thanh dugc xac dinh trén may do quang.

Sinh vién: Nguyén Thi Anh - MT1101 29



Khoa ludn tét nghiép Nganh Kj thudt méi truwong

b. Cach pha héa chdt

+ Pha dung dich chuén kali hydrophtalat (KHP):

Say KHP ¢ t° = 105°C dén khéi luong khong ddi. Hoa tan 4,25g KHP trong binh dinh
mure 11it va dinh muc bang nudc cit dén vach dinh mirc. Dung dich nay tmg v6i ndng
do COD 1a 5000mg/1.

+ Céch pha K,Cr,07 (0,25N)/H,SO,/HgSOy;

Say K,Cr,0; ¢ nhiét @6 105°C trong vong 2h dé loai bé nudc. Can chinh xac 10,21g
K,Cr,0; va 33,39 HgSO, . Hoa tan K,Cr,04 va HgSO, trong 833ml nudc cit 2 1an vao
binh dinh murc 11lit. Sau d6 cho thém 167ml H,SO, (98%) vao. Lic déu rdi ddy nip dé

sau it nhat 2 ngay méi duoc dem ra str dung.

+ Pha Ag,SO4/H,SO,: can chinh xac 5,59 Ag,SO,. Sau do6 hoa tan lugng Ag,SO, nay
bang nudc cat hai 1an vao binh dinh murc 1lit. Dinh muc chinh xac dén 1lit roi day nap

dé sau it nhat 2 ngay méi dugc dem ra sir dung.
. Xay dung dwong chudn COD

Lay 7 dng nghiém dung dé nung COD danh s6 lan luot tir 1 dén 7. Cho lan luot
vao moi 6ng nghi¢m: 0; 0,3; 0,5; 0,7; 0,9; 1,2; 1,5ml dung dich KHP chuan. Sau dé
thém tiép vao mdi dng nghiém 1,5ml dung dich K,CrO;/H,SO,/HgSO, va 3,5ml dung
dich Ag,SO4/H,S0,. Tiép theo cho tiép vao cac éng nghiém theo thir tu: 2,5; 2,2; 2;
1,8: 1,6; 1,3; 1 ml nuéc cét 2 1an. Sau d6 déng nép that chat, lic déu rdi dem nung trén
bép nung COD & nhiét do 150°C trong 2h; dé ngudi dén nhiét d6 phong rdi dem do
mau trén may do quang & budc séng 600nm voi ché d6 1am viée 440. Tir mat do quang
do dugc, v€ duong chun.

Bang 2.1. Két qua xay dung dwong chuian COD

KHP (ml) 0 03|05]|07] 09 | 12 | 15

K,Cr04/H,SO/HgSO, (ml) | 1,5 | 15 | 15 | 1,5 | 1,5 | 15 | 15

AQ,SO,/H,S0, (ml) 35| 35 | 35 | 35 | 35 | 35 | 35
H,O (ml) 25 | 22 | 2 |18 | 16 | 13 | 1
COD (mg/l) 0 | 600 | 1000 | 1400 | 1800 | 2400 | 3000

Abs 0 |0,131|0,253|0,353 | 0,438 | 0,551 | 0,705
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Hinh 2.1. Pwong chuin xac dinh théng s6 COD

d. Trinh tw tién hanh véi mau thuc

- Lay 2,5 ml mAu da pha loang theo ti 1& thich hop cho vao 6ng nghiém ding dé nung
COD (V=10ml)

- Thém 1,5 ml dung dich K,Cr,0; 0,25N/HgS0O, va 3,5 ml Ag,SO./H,SO, lac déu roi
day nap chat.

- Tién hanh ph4 mau trén bép nung COD tai nhiét d6 150°C trong 2 gio.

- Sau khi pha miu dem so mau v6i mau traing qua may do quang & chuong trinh 440,
bude song 600nm. Két qua thu duge ta nhan véi hé s6 pha lodng (néu o) ta thu duoc
két qua COD ctia mau can phan tich.

2.2.2.3. Phuong phap xac dinh amoni

a. Nguyén tdc
NH," trong méi truong kiém phan tng véi thude thir Nessler (K,Hgl,) tao phtic
mau vang, cudng do mau phu thudc vao ham luong amoni trong mau.
b. Céch pha hod chit
+ Thudc thtr xenhet: can 50g kali natritactrat (KNaC4H;,0s), hoa tan bing nudc cit va
dinh murc to1 100ml.
+ Thudc thtr Nessler:
e Nessler A (K,Hgl,): hoa tan 36g Kl va 13,55g HgCl, trong 1000ml nudc cat hai
lan.
e Nessler B: can chinh xac 50g NaOH hoa tan trong binh dinh mtc 100ml véi nude

cat dinh mure chinh xac dén 100ml.
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e Dung dich Nessler: 100ml Nessler A + 300ml Nessler B. Ta dé ling sau d6 gan
phan trong ta thu duoc dung dich Nessler. Cht ¥ dung dich nay phai dugc day kin
va bao quan trong bong tdi va phai duoc dé it nhat sau 2 ngay méi dugce st dung.

+ Dung dich Amoni chuén:

Can chinh xac 2,97g NH,C1 d3 siy kho & nhiét d6 100°C trong thoi gian 1h. Sau d6
hoa tan béng nudc cat hai 1an vao binh dinh muec 1 lit, 1ic déu rdi dinh muc dén vach
dinh muc ta duogc dung dich Amoni c¢6 ndng d6 1g/l. Dung pipet hat chinh xac Sml
dung dich NH," 1g/l cho vao binh dinh muc 1 lit roi dinh mtc dén vach dinh muc, ta
thu dugc dung dich chuin c6 ndng d6 Smg NH, /1.

c. Xay dung dwong chudn amoni

Chuan bj binh dinh muc 100ml ghi theo tha tu tur: 1, 2, 3,4, 5,6, 7, 8. Lan luot léy vao

binh dinh muc trén: 0, 2.5, 5, 10, 20, 30, 40, 50 ml dung dich Amoni chuan 5mg NH,"

/I, sau d6 thém vao mdi binh 1an lugt 1a: 50, 47.5, 45, 40, 30, 20, 10, 0 ml nuéc cét 2

lan. Sau d6 thém 0.5 ml dung dich Xenhet, lac déu, thém tiép 1ml thudc thtr Nessler,

lic déu, dé yén trong 10 phat. Sau d6 dem do biang may do quang tai chuong trinh 380,

budc song 425nm. Tir mat dd quang do dugc, vé duong chuén.

Bing 2.2. Két qua xdy dung dwong chuin Amoni

Mau 1 2 3 4 5 6 7 8

V ung dic moni chuin
dung dich Amoni ch 0 2,5 5 10 20 30 40 50
(ml)

Viwseoie (M) | 50 | 475 | 45 | 40 | 30 | 20 | 10 | 0

Vyennee () | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05

Viessler (M) 1 1 1 1 1 1 1 1
[NH; T (mg/l) 0 0,25 0,5 1 2 3 4 5
Mat d¢ quang

0 | 0,035 |0,094 | 0,154 | 0,27 | 0,432 | 0,569 | 0,698
(Abs)
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Hinh 2.2. Pwong chuin xac dinh thong s6 NH,"
c. Tién hanh véi mau thuc
- Ly 100ml nudc thai cho véo coc
- Cho vao cdc 1ml ZnSO,, diéu chinh pH dén gia tri 10,5
- Gan léy 50ml phén trong, cho vao 0,5ml dd kalitactrat (xenhet) va 0,5ml dd Nessler
- Sau 10 phat dem do trén may tric quang & chuong trinh 380 budc séng 425nm.
2.2.3. Phwong phdp nghién ciru xw ly nwoc ri rdac
2.2.3.1. Phwong phdp xit Iy nwéce ri rdc bang loc sinh hoc
a. Vat liéu loc
Trong qua trinh nghién ctru, xi than da dugc lya chon lam vt li¢u loc trong bé
loc ki khi va hiéu khi. Xi than dugc rira sach va dem sdy kho. Trudc khi van hanh hé
thdng xr Iy nudc thai bang phuong phép loc sinh hoc, nudc thai dugce dua vao hai bé

loc va ngdm 3 ngay dé€ tao mang vi sinh vat trén bé mat vat liéu loc.
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| .-
Hinh 2.3. Hinh anh vé xi than
b. M6 hinh hé thang loc sinh hoc ki khi két hop hiéu khi
Mo hinh hé thdng xir Iy nude ri rdc bang loc sinh hoc ki khi két hop hiéu khi

duoc thé hién trong hinh sau.

R Bé didu hoa

May suc khi

Hinh 2.4. So d6 hé thong xir Iy nwérc ri rac bing phwong phap loc sinh hoc ki khi
két hop hiéu khi
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c. Nguyén ly 1am viéc cia md hinh loc sinh hoc ki khi két hop hiéu khi

Nudc thai duoc chay tir bé didu hoa xudng bé loc ki khi. Luu luong dong vao
bé ki khi duoc diéu chinh nhd van 21 & gitta duong dng dan nudc xudng. Nude thai di
vao bé ki khi duoc phan phdi déu theo dién tich day bé. Dong nuée di tir dudi 1én tiép
xuc véi xi than ¢ vi khuan ki khi dinh bam. Nuéc duge ngadm trong bé ki khi 24h
trude khi duge dua sang bé hiéu khi. Nudc thai duoc dua xudng bé loc hiéu khi theo
chiéu tir trén xudng. Trong qua trinh di tir trén xudng ciing nhu qua trinh ngdm nudc
thai duoc tiép xuc voi mang nhiy gelatin bam quanh vat liéu loc. Chat hiru co hoa tan
trong nudc thai dugc hap thu va phan hay, dong thoi ciing thue hién qua trinh nitrat
hoa (chuyén hoa nitrogen & dang NH; thanh NO3"). Trong bé loc hiéu khi c6 hé thong
suc khi cung cap oxi tir ngoai khong khi vao nham ting ham luong oxi trong nudc,
gitip cac vi sinh vat phat trién tot hon, tang hiéu suat xir 1y.

Sau khi duogc loc trong bé loc hiéu khi trong 24h nudc thai dugce dua vao giai
doan xir Iy bang phuong phap keo tu.
2.2.3.2. Phwong phdp xit Iy nude ri rdc bang keo tu
a. Khao sat danh hieong ciia ham liong PAC dén qud trinh keo tu
- Lay 100ml nudc thai vao trong cdc thuy tinh 250ml danh s6 thi tu tir 1 dén 6
- Cho PAC lan luot vao cbc nudce thai trén, khao sat vai lidu lugng: 0,2; 0,4: 0,6; 0,8;
1; 1,2g/lit nuée thai sau d6 khudy déu trong 2 phut.
- Cho chit trg keo 14 0,02g/lit nudc thai vao timg cde trén, khudy déu.
- Pé lang 20 phut rdi 1y phan nudc trong dem phan tich COD, NH,", tir d6 x4c dinh
ham luong PAC tdi wu cho qua trinh xir 1y.
b. Khdo sat anh hieong ciia ham lieong A101 dén qud trinh keo tu
- C6 dinh lugng PAC t6i wu d3 nghién ctru ¢ trén va tién hanh khao sat ndng do A101
+ Cho luong PAC di ¢ dinh vao 6 cdc dd danh dau tir 1 dén 6, khudy déu trong 2
phut.
+ Cho lan lugt vao 6 cdc trén véi ham lugng A101 nhu sau: 0,005; 0,01; 0,02; 0,03;
0,04; 0,05g/1it nuéc thai, khudy déu.
+ Pé lang trong khoang 20 phut rdi 1y phan nuéc trong dem di phan tich COD, NH,",
tor d6 tim dugc luong A101 tdi wu.
c. Khdo sat anh hwong cia diéu kién pH dén qud trinh keo tu
Cb dinh nong d6 PAC va A101 t6i uu di nghién ciru duoc rdi tién hanh khao sat pH

t6i wu tuong tu véi cac gia tri: 5,6, 7, 8, 9.
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2.2.3.3. Phuong phdp xir Iy nuede ri rdc bang phwong phdp oxi héa ndng cao sir dung
0O3/H,0,

- Khéo sat anh hudng ciia ndng d6 H,O, dén hiéu suat xir Iy COD: thé tich H,0, (ndng
do 30%) thay doi trong khoang 0,3; 0,45; 0,6; 0,75mg/I.

- Khao sat anh hudng cua luong Os dén hiéu suat xir Iy COD: thoi gian suc Os thay
d6i trong khoang 10, 15, 20, 25 phut.

- Trinh ty thi nghiém: 1dy 100ml nudc thai cho vao 4 binh tam giac cho lan luot nong

do H,0, va thay doi thoi gian suc Oz sau d6 dem phan tich COD.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Két qua khao sat dic tinh nwéc ri rac tai bii rac

Nudc ri rac duge 14y & cac thoi diém khac nhau trong thoi gian nghién ctu tai
muong thu nudce rac cua bi rac My D, An L&o, Hai Phong. Sau dé mau nudc ri rac
duge dem vé phong thi nghiém dé tién hanh phan tich cac chi tiéu co ban. Két qua vé
thanh phan cta nudc ri rc nghién ctru duoc thé hién & bang sau:

Bang 3.1. Pac tinh ctia nwée ri rac tai khu vuc nghién ciru

Chi tiéu
COD (mg/l) NH," (mg/l) pH
Thoi gian
Ngay 06/10/2011 5149 37 6,9
Ngay 10/10/2011 5135 39 7.3
Ngay 12/10/2011 4976 36 7,6
QCVN
25/2009/BTNMT 400 25 5,5-9 (*)
(cot B)

QCVN 25:29/BTNMT - Quy Chudn Viét Nam vé giGi han cho phép ddi véi mede thai
ciia bdi chén lap.

(*) - Gid tri gidi han cho phép theo QCVN 24/2009/BTNMT (Quy chudn Viét Nam vé
gidi han cho phép doi véi mude thdi cong nghiép)

Két qua phan tich trén cho thay, nudc ri rac tai khu vuc nghién ciru khong dugc
xtr Iy ma d6 thai truc tiép ra moi truong s& gay 6 nhiém t6i moi trudng xung quanh.
Boi vi, hau hét cac chi tiéu déu vuot qua tiéu chuan cho phép, ham lugng chét hitu co
rat cao, dic biét 1a théng s6 COD vuot qua tiéu chuan cho phép rt nhiéu lan. Cu thé,
trong thdi gian nghién ciru, két qua phan tich cho thiy thong s COD nam trong
khoang 5000mg/l (vuot tiéu chuan cho phép khoang hon 12 1an), ham lwong amoni
vuot tiéu chuan cho phép khoang 1,5 lan.
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3.2. Két qua nghién ciru xir Iy nuée ri rac bang loc sinh hoc

Nuéde ri ric v6i ham luong chat hitu co rat cao (thé hién qua thong sé6 COD).
Trong thanh phan cia nudc rac chira mot luong 16n chat hitu co cao phan tir nhu
lignin, xenlulozo, hemixenlulozo, ... Vi vay, dé tai da lua chon phuong phép loc sinh
hoc ki khi két hop hiéu khi dé loai bo cac chét hitu co trong nudc ri rac.
3.2.1. Két qud nghién civu xir Iy nwéc vi rac bang loc sinh hoc ki khi

Nudc ri rac dugce xu 1y tai bé loc ki khi trude dé nham phan huy cac chét hitu co
cao phan tir thanh cac chit hitu co don gian, gitp ting hiéu qua trong qua trinh xt 1y
hiéu khi tiép theo. Nudc ri rac duoc dua vao bé ki khi theo chiéu tir dudi 1én va phan
bd déu trong di¢n tich 16p vat liéu loc, tién hanh khao sat su thay ddi cua COD va
NH," trong bé ki khi khoang 24h. Nudc ri rac dugc loc ngdm trong bé ki khi va cir sau
4h mau nudce thai duge 1ay dé tién hanh phan tich COD va NH,".
a. Két qua khao sat anh huong ciia thoi gian dén hiéu sudt xir 1) COD

Su bién thién thong sé COD trong bé loc ki khi theo thoi gian tai cac 1an nghién
ctru khac nhau dugc thé hién trong bang 3.2 va hinh 3.1.
Bang 3.2. Anh hwéng ciia thoi gian dén hiéu suat xir ly COD trong
bé loc sinh hoc ki khi

Thoi COD,,=5149mg/I COD,3,=5135mg/I COD,3,=4976mg/I
gian (Ngay 06/10/2011) (Ngay 10/10/2011) (Ngay 12/10/2011)
COD | Hiéusuat| COD Hiéu COD | Hiéu suét
0 5149 0 5135 0 4976 0
4 4323,7 16,04 4087 20,41 3970,2 20,21
8 3691,3 28,32 3351 34,74 3121,6 39,28
12 2950,9 42.68 2679 47,83 2773,1 46,28
24 2518,5 51,09 2472 51,85 2518,6 51,39
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Hinh 3.1. Anh hwéng ciia thoi gian dén hiéu suat xir ly COD trong bé loc
sinh hoc ki khi

Qua biéu d6 thé hién sy bién doi gia tri COD & bé loc ki khi trong cac khoang
thoi gian khac nhau, ta thdy COD giam nhanh theo thoi gian xir 1y. Sau 24h xtt 1y, véi
3 lan xur Iy khac nhau, hiéu suat xtr Iy dat déu twong duong nhu nhau 1a khoang 51%.
Do COD vao cta mdi lan xir Iy khong dao dong nhiéu nén két qua vé hiéu suat xu 1y
ctia mdi 1an 1a twong dbi giong nhau.

Sau 24h tai bé ki khi, chat hiru co trong nudc ri rac dd giam di dang ké (hon 51%),
chu yéu 13 chit hitu co cao phan tr da chuyén thanh chat hitu co don gian hon. Vi
vay, nuoc thai tiép tuc duogc dua sang giai doan xu ly hiéu khi.
b. Két qua khao sat anh hweng ciia thoi gian dén hiéu sudt xir ) NH,*
Sy thay d6i ham lugng amoni trong 24h xir 1y tai bé loc ki khi dugc biéu thi qua

két qua cua bang 3.3. va hinh 3.2.
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Bang 3.3. Anh huéng ciia thoi gian dén hi¢u suat xir Iy NH," trong

bé loc sinh hoc ki khi

Thoi NH,"2,=37,8mg/I NH,"2,=39mg/l NH,"2,=36,47mg/
gian (Ngay 06/10/2011) | (Ngay 10/10/2011) (Ngay 12/10/2011)
NH,” | Hiéusuat | NH, Hiéu NH," | Hiéu suit
(mg/l) (%) (mg/l) | suat (%) | (mgl/) (%)
0 37,8 0 39 0 36,47 0
4 35 7.4 37 5,12 34,86 4,41
8 33 12,69 34,47 11,61 32 12,26
12 31,12 17,67 32 15,38 30,14 17,36
24 28,96 23,38 28 25,64 28,7 21,31
45
40
35 1+
= 30 +
\é"/ s | Ngay 6/10
gt W Ngay 10/10
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15
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5 q4
O T T T
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Hinh 3.2. Anh huéng ciia thoi gian dén hiéu suat xir Iy NH," trong
bé loc sinh hoc Ki khi
Dua vao bang 3.3 va hinh 3.2, nhan thdy nong d6 NH," giam twong d6i déu qua
céc khoang thoi gian xir 1y khac nhau. Qua 3 1an xir 1y, ham luong amoni déu giam,
tuy nhién hiéu suat dat duoc 1a khong cao. Sau 24h xir Iy tai bé loc sinh hoc ki khi,

hiéu suit xir Iy amoni dat cao nhit 1a khoang hon 20%.
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3.2.2. Két qud nghién civu xir Iy nwéc vi rac bang loc sinh hoc hiéu khi

Nudc ri rac sau khi qua bé loc sinh hoc ki khi 24 h tiép tuc duoc dua sang bé
loc sinh hoc hiéu khi. Tién hanh khao sat sy thay ddi cia COD va NH," trong khoang
thoi gian 24 h. Nude ri rac duoc loc ngam trong bé hiéu khi va ctr sau 4h mau nudc

thai duoc 14y dé tién hanh phan tich COD va NH,".

a. Két qua khao sat anh hueong cua thoi gian d@én hiéu sudt xir 1y COD

Nudc ri rac dugc dua sang bé loc sinh hoc hiéu khi, tai day ham luong chét hitu
co don gidn sinh ra tur bé loc ki khi s& tiép tuc dugc phan huy nho vao cac vi sinh vat
hiéu khi. Téc d6 phan huy chét hiru co don gian trong bé loc sinh hoc hiéu khi dugc
thé hién qua sy thay doi thong s6 COD theo thdi gian xur 1y tai bé. Két qua vé sy thay
d6i théng s6 COD tai bé loc sinh hoc hiéu khi dugc biéu thi qua bang 3.4 va hinh 3.3.

Bang 3.4. Anh huéng ciia thoi gian dén hiéu suat xir Iy COD trong

bé loc sinh hoc hiéu khi

Thoi COD,5=2518mg/l | COD,3=2471mg/l | COD,3=2518mg/I
gian (Ngay07/10/2011) (Ngay11/10/2011) (Ngay13/10/2011)
COD | Hiéusuat | COD Hiéu COD | Hiéu suat
(mg/l) (%) (mg/l) | sudt (%) | (mg/l) (%)
0 2518 0 2471 0 2518 0
4 2023.7 19,63 1985 19,67 | 2270.2 13,02
8 1791.3 28,86 1690 31,61 | 1721.6 34,4
12 1450.9 32,77 1395 4355 | 14731 43,56
24 1218.5 51,6 1196 51,59 | 1258.6 51,78
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Hinh 3.3. Anh hwéng ciia thoi gian dén hi¢u suat xir Iy COD trong bé hiéu khi
Tu bang 3.4 va hinh 3.3 ta théy, sau 24h xu ly lién tuc tai bé loc sinh hoc hiéu
khi, ham lugng chét hitu co tiép tuc giam, thé hién qua thong s6 COD giam xap xi
52% & ca 3 lan xir ly. Hiéu suat xir Iy COD cang tang khi thoi gian xir Iy cang tang.
Nguyén nhan 1a do trong bé loc hiéu khi c6 hé thong suc khi cung cdp oxi tir ngoai
khong khi vao nham ting ham luong oxi trong nudc, giup cac vi sinh vat phat trién tot

hon, tdng hi¢u Suét xir 1y.
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b. Két qua khdo sat anh hurong cua thoi gian dén hiéu sudt xir Iy NH, "
Khao sat sy thay d6i NH," tai bé loc sinh hoc hiéu khi, két qua dugc chi ra trong
bang 3.5. va hinh 3.4 dudi day.
Bang 3.5. Anh hwéng ciia thoi gian dén hiéu suéat xir Iy NH," trong

bé loc sinh hoc hiéu khi

Thoi NH,"2=28,96mg/I NH, " 2=28mg/I NH,"2=28,7mg/I
gian (Ngay07/10/2011) (Ngay11/10/2011) (Ngay13/10/2011)
NH," | Hiéusuat | NH," Hiéu NH," | Hiéu suat
(mg/l) (%) (mg/l) | sudt (%) | (mg/l) (%)
0 28,96 0 28 0 28,7 0
4 27 6,77 27,09 6,59 26,94 6,13
8 24,78 14,43 25,16 13,24 24,89 13,28
12 23,83 17,71 22,24 20,57 23,57 17,87
24 21,6 25,41 21 25 21,48 25,16
30
25
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+, 20
% H Ngay 7/10
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Hinh 3.4. Anh huéng ciia thoi gian dén hiéu suat xir Iy NH," trong
bé loc sinh hoc hiéu khi
Vi két qua thé hién trong bang va hinh trén, ta nhan thay ta thay nong d6 NH,"

giam twong dbi déu trong toan bo thoi gian xtr y. Hiéu sudt xir Iy amoni trong bé loc
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hiéu khi cao hon so v&i bé loc ki khi. Piéu nay giai thich 1a trong bé loc hiéu khi luén
dam bao qué trinh hoat dong cua vi khuan hiéu khi thuc day qua trinh nitrit va nitrat
hoa, gitip giam amoni nhanh hon so véi bé loc sinh hoc ki khi.
3.3. Két qua nghién ciru xir Iy nwéc ri rac bing phwong phap keo tu

Nudc thai sau xir 1y 24h tai bé loc ki khi va 24h tai bé hiéu khi dugc xu 1y tiép
theo 1a giai doan keo tu. Trong qua trinh keo tu c0 rat nhiéu yéu t6 anh huong dén hiéu
sudt nhu: lidu lwong PAC, A101, diéu kién pH, thoi gian khudy, thoi gian
ling,...Trong dé tai, nghién ctru thuc hién khao sat anh hudng cia mot s6 yéu tb chinh
nhu: lidu lwong PAC, A101, diéu kién pH.
3.3.1. Két qud vé anh hwéng ciia ham lwong PAC dén hiéu sudt xiv Iy COD

Nong do chét keo tu PAC anh hudéng dén kha ning loai bo cac chit ran lo limg
khong tan trong nudc. Thi nghiém tién hanh khao sat anh huong ciia ham luong PAC
dén hiéu suét xir Iy COD trong khoang tir 0,2 - 1,2g/1 dé tim diéu kién t6i vu. Két qua
khao sat anh hudng ctia ham luong PAC dén hiéu suat xir Iy COD duoc chi ra & bang sau:

Bang 3.6. Anh hwéng ciia ham lwong PAC dén hiéu suét xir Iy COD

CODy3 = 1196 mg/l, pH = 6,7
COD sau xir ly Hiéu suat xir ly COD
STT | PAC (g/l) | A101 (g/l)

mg/I (%)
1 0,2 0,02 1037 13,29
2 0,4 0,02 972 18,73
3 0,6 0,02 921 22,99
4 0,8 0,02 875 26,84
5 1 0,02 804 32,78
6 1,2 0,02 849 29,01
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Hinh 3.5. Anh huéng ciia ham lwong PAC dén hiéu suit xir Iy COD

Qua két qua ¢ bang 3.6 va hinh 3.5 cho thay, khi keo tu nudc ri rac bang PAC,
COD ctia nudc ri réc thay do6i véi cac lugng PAC khéac nhau. Khi ting luong PAC tir 0,2
— 1,09/lit nudc thai thi hiéu suat xir Iy COD ting dan tir 13,29 dén 32,78%. Tuy nhién
khi tiép tuc tang lugng PAC tir 1,0 — 1,2g/lit nude thai thi hiéu suat xt Iy COD lai giam
di (giam tir 32,78 xubng 29,01%). Piéu nay duoc giai thich do su ting qué lugng PAC
t6i wu s& 1am pha v sy 6n dinh cta cac bong keo hinh thanh. Dan dén hiéu suat cta qua
trinh léng cac chit ran va chat hiru co bi anh hudng, lam COD tang 1én. Vi vay, luong
PAC t6i uu cho qua trinh keo tu 1 1,0g/lit nuéc thai, tai PAC t6i uu thi COD sau xir ly
giam tir 1196 mg/l xudng 804mg/I (hiéu suit xir Iy cao nhét dat 32,78%).
3.3.2. Két qud vé anh hwéng ciia ham luwong A101 dén hiéu sudt xir Iy COD

Trong qué trinh keo tu, dé tang hiéu sudt xtr Iy nudc thai, ngudi ta thuong sir
dung chit trg keo tu 1a céc polime hitu co. Néng do chat tro keo tu st dung trong qua
trinh keo tu 6 vai trd nhu cau ndi lién két gitra cac hat keo véi nhau. Ngoai ra, chét tro
keo tu con ¢6 vai trd trung hoa dién tich (d6i voi chit trg keo cation). Vi vay, khao sat
anh huong cta chat trg keo tu dén hiéu suét xtr Iy COD 1a rt quan trong.
Thi nghiém tién hanh khao sat anh huéng cta ndng do chat trg keo tu A101 trong
khoang 0,005 — 0,05g/1. Két qua khao sat duoc thé hién ¢ bang 3.7 va hinh 3.6.
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Bing 3.7. Anh hwéng ciia ham lwgng A101 dén hi¢u suat xir ly COD

CODys0 = 1196 mg/l, pH = 6,7

STT COD sau xir ly i
PAC (g/l) A101(g/l) Hié¢u suat xir ly COD (%)
(ma/l)
1 1 0,005 986 17,56
2 1 0,01 895 25,17
3 1 0,02 782 34,62
4 1 0,03 819 31,52
5 1 0,04 853 28,68
6 1 0,05 869 27,3
1200
- \\
= 800 ‘74/_—”__‘
£
9 600
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400
200
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Hinh 3.6. Anh hwéng ciia ham lwong A101 dén COD sau

Tir bang 3.7 va hinh 3.6 cho thdy, khi str dung néng d6 PAC t6i uu 1a 1 g/l va
ndng do chit trg lang thay d6i tir 0,005 - 0,05 g/l thi ndng d6 A101 ti vu cho qua trinh
xtr ly COD 14 0,02 g/1, khi @6 COD ctia nude ri rac giam tir 1196 mg/l dén 782mg/l
(hiéu qua cao nhat dat 34,62%). Khi nong d6 A101 ting 1én tir 0,005 - 0,02g/I thi hiéu

suat xir 1y tang 1én vi s6 luong cau nbi lién két cac hat keo ting, lam cho kich thudc
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cac hat keo ting. Vi vAy kha ning loai bo chét rin lo ling trong nudc thai ting dan.
Chat tro keo c6 hoat do phan ly ion rat cao dé trung hoa dién tich cac chét ran lo limg
va chat hitu co, vo co trong nude thai. Ngoai ra, viéc sir dung chét tro keo cho phép ha
thap ndng do6 chat keo ty, giam thoi gian qua trinh déng tu va ning cao téc do ling cua
cac bong keo. Khi tiép tuc ting ndng d6 A101 tir 0,02 — 0,05g/1 thi hiéu suét xir 1y
COD giam xubng vi ndng do chit trg keo nhiéu sé& dan dén bién doi dau hat keo lam

cho céac hé keo tai bén virng tré lai.
3.3.3. Két qud vé anh hwéng ciia diéu kién pH dén hi¢u sudt xir Iy COD

Diéu kién pH 13 yéu t6 anh huoéng truc tiép dén hiéu suit xir Iy nudc thai.
Nguyén nhan 1a do pH anh hudng dén do tan cua hidroxit theo d6 né anh hudng t4i su
trung hoa dién tich cac hat keo trong nudc thai. BJ tan ctia hidroxit kim loai cang 16n
(trc 12 bd xung nhiéu dién tich duong), thi kha ning trung hoa dién tich cao. Vi vay,
hiéu suat xir Iy COD trong nudc thai ting 1én. Do d6 thi nghiém da tién hanh khao sat
dé tim diéu kién pH tdi wu cho qua trinh keo tu. Két qua khao sat anh huong cia pH

dén hiéu qua qua trinh keo tu dugc thé hién trong bang 3.8 va hinh 3.6.

Bang 3.8. Anh huéng ciia diéu kién pH dén hiéu suat xir ly COD

CODy4 = 1196 mg/I
STT| PAC () | Al0i(gl) | pH COD sau xirly | Hi¢u suat xir Iy COD
(mg/l) (%)
1 1 0,02 5 813 32
2 1 0,02 6 634 46,98
3 1 0,02 7 679 43,2
4 1 0,02 8 706 40,9
5 1 0,02 9 735 38,5
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Hinh 3.7. Anh hwéng ciia pH dén hiéu suét xir ly COD

Qua két qua nghién ctru cho thay, khi xtr 1y nudc thai bang phuong phap keo tu
v6inong do A101 t6i wu 13 0,02¢/1 va ndng do PAC tdi wu 1a 1g/1, pH tdi vu 1a 6, COD
ciia nude thai giam tir 1196 — 634mg/1 (hiéu suat xir Iy COD dat cao nhét 46,98%).
Hiéu suat xtr Iy COD giam khi pH < 6 va pH > 6. Diéu nay dugc giai thich do pH thap
s& dan dén su hoa tan cua cac hidroxit kim loai hodc pH cao sé& dan dén sy két tua cac
hidroxit kim loai do d6 s& khong ton tai cic phuong thirc chat hidroxit kim loai tirc
khong ton tai cac dién tich duong 1am giam qua trinh trung hoa cac hat keo mang dién

tich am.

3.4. Két qua xir Iy nwéc ri rac bing phwong phap o6xi héa nang cao sir dung

03/H202

H,O, 14 chét oxi hoa manh, dong thoi cling 1a tic nhan tao gbc HO® trong phan
g day chuyén. Tuy nhién, néu chi c6 H,0, thi kha ning phan hity chat hitu co rat thap.
Nham lam ting hiéu suét xir Iy nudc thai, nghién ciru di tién hanh xir Iy nudc thai ¢ su
két hop ciia tic nhan H,0, véi Os. Nong do H,0, thém vao qua trinh O3/H,0, thay d6i
trong khoang 0,3; 0,45; 0,6; 0,75mg/I. Két qua dugc chi ra ¢ bang sau:
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Bang 3.9. Anh hwéng cia lwong H,O, dén hiéu suat xir Iy COD
(CODy;30 = 630 mg/l)
Néng do H,0,
Thoi 0,3mg/I 0,45mg/I 0,6mg/I 0,75mg/I
gian | COD Hiéu COD Hiéu COD |Hiéusuat| COD Hiéu

suc Oz | sau xtr | sudtxir | sauxt | sudtxu |sauxir | xily | sauxw | sudtxu
(phut) ly ly COD (ly (mg/l)| ly COD ly |COD (%)|ly (mg/l)|ly COD
(mg/l) | (%) (%) | (mg/l) (%)
15 547 13,17 530 15,87 483 23,33 498 20,95
20 526 16,51 519 17,62 479 23,97 477 24,29
25 513 18,57 496 21,27 437 30,63 463 26,51
30 501 20,48 461 26,83 390 38,09 451 28,41

Qua bang trén ta thay khi khao sat ndng d6 H,0, thay d6i tir 0,3mg; 0,45mg;
0,6mg; 0,75mg/l trong cac khoang thoi gian suc Os lan luot 14 10, 15, 20, 25 phut ndng
d6 H,0, t6i wu cho qua trinh xtr Iy COD 14 0,6mg hiéu suit xir Iy COD dat duoc 13
38,09%, gia tri COD sau xir 1y d4 dat tiéu chuan cho phép.

Véi két qua nghién ctru trén, cho thay thoi gian suc ozon cang tang thi hiéu suat xir 1y
chét hitu co cang tang boi vi xuat hién cang nhiéu géc HO® tu do, gitp qua trinh phan
huy hoan toan chét hitu co. Tuy nhién, d6i véi lugng H,0, cang 16n thi hiéu suét xir 1y
chat hiru co lai giam, boi vi khi str dung lwong du H,0, lai 1a nguyén nhén tiéu hao goc
HO® theo phan ng sau:

HO® + H,0, — "HO, + H,0

Vi vay, dan dén giam gbc HO® 1am giam kha ning phan huy chét hitu co.
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KET LUAN VA KIEN NGHI

1. Két luan

Nudc ri réc 1a loai nudc thai 6 nhiém ning, chia nhiéu ham luong chét hitu co
rat cao thé hién qua thong s6 COD khoang 5.000mg/l. Trong nudc ri rac ngoai nhing
chét hiru co d& phan huy con chtra thanh phan chét hitu co kha tro, kho bi phan hay
bang vi sinh vat, vi viy can phai xir Iy bang phuwong phap sinh hoc sau d6 méi xtr ly
tiép bang phuong phap keo tu va oxi hda nang cao.

Sau qua trinh nghién ctru xir Iy nude ri rac bang phuong phap sinh hoc két hop
hoéa 1y va hoa hoc, dé tai rit ra mot sd két luan nhu sau:

- Qua trinh loc sinh hoc: khi st dung xi than lam vat li€u loc trong bé ki khi va
hiéu khi thi hiéu suat xtr 1y chat hiru co dem lai 13 rat kha quan. Cu thé, sau 24h xu Iy
lién tuc tai bé ki khi va hiéu khi hiéu suat xir Iy chat hiru co dat duoc 1a 76,71%, ham
lugng amoni giam tir 39 xudng 21mg/l.

- Qud trinh keo ty: nude ri rac sau khi qua qua trinh loc sinh hoc dugc xir 1y bang
chét keo tu PAC va trg keo A101. Két qua cho thay diéu kién tdi wu cho qua trinh keo
tu: ham luong PAC 1a 1g/lit nudc thai; ham lugng A101 1a 0,02¢g/1it nude thai, pH = 6.
Tai diéu kién t6i wu, hiéu suit xir Iy COD cua qua trinh keo tu dat duoc 1a 47% (COD
giam tir 1196 xubng 634mg/l).

- Qué trinh oxi héa nang cao: nudc ri rac sau khi qua keo tu tiép tuc duoc xir 1y
bang tac nhan O3/H,0,. Tir két qua cho thay diéu kién t6i uu cho qua trinh xtr 1y bang
phuong phap oxi héa nang cao 1a: thoi gian tiép xac Os 1a 30 phit va luong H,0, 1a
2ml, COD giam tir 630 mg/l xuéng 300 mg/1.

Qua 3 qué trinh xtr 1y thi hiéu suat xir Iy COD dat 92,41%, giam tir 5135 mg/I
xudng 390 mg/l dat loai B; theo QCVN 25: 2009/BTNMT, thong s6 NH," dat tiéu
chuan loai A theo QCVN 24: 2009/BTNMT. Trong nudc rac, sau xt Iy chi con céac
hop chét hitu co dang tro khong (hodc it) gay doc va cé thé thai ra méi truong (khong

x4 vao cac ngudn nude dung cho muc dich cap nude sinh hoat).
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2. Kién nghi

Trong khudn kho dé tai khoa luan t6t nghiép nén chwa nghién ctru duge day du
cac yéu to anh hudng dén qua trinh xir Iy. Vi vy, dé tai dé& xuét cac nghién ctu tiép
theo, nhu sau:

- Nghién ctru cac yéu t6 anh huéng dén qua trinh loc sinh hoc: anh huéng cua
khdi luong vat liéu loc, loai vat li€u loc, cach thirc van hanh, anh hudng cua lugng oxi
dén hiéu suét xtr 1y trong bé loc sinh hoc hiéu khi.

- Nghién ctru cac yéu t6 anh huéng dén qua trinh keo tu: loai chit keo tu va loai
chat tro keo khac nhau, toc do khuay va thoi gian lang.

- Nghién ciru cac yéu té anh huong dén qua trinh oxi hda nang cao: diéu kién pH,
anh huong ciia qué trinh oxi hda nang cao dén hiéu suat xir 1y cac chat hiru co kho

phan hay chua trong nude ri réc, cu thé 1a: phenol, dioxan, xiloxans,...
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