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LOI NOI PAU

Trong sudt 5 nam hoc tap trén giang duong, em duoc tiép thu cac kién thirc va
nhiing kinh nghiém quy bau tir cac thdy c6 giang vién trong Khoa Méi truong - Truong
Pai hoc Bach khoa Pa Ning. Tt ca nhiing kién thirc ndy da giup ich cho em rat nhiéu
trong thoi gian thyc hién cac nhiém vu trong d6 4n tét nghiép cling nhu cac hoc phan
thyc hanh, thuc tap va xa hon 1a c6 thé van dung cac kién thic dé vao duoc trong cong
viéc thuc tién trong tuong lai.

Do an tot nghiép 14 ndi dung rat quan trong, gitp tong hop lai kién thirc di hoc,
chi tiét hoa nhitng van dé chua dugc 1am 13 trong ndi dung dd 4n mon hoc va ap dung
vao giai quyét van dé thuc t& ma ban than em dugc ndm bit trong qua trinh thuc hién d6
an.

Em xin chan thanh cam on quy thdy c6 trong Khoa Méi trudng da giup d& va tao
diéu kién thuan loi nhat trong qua trinh thyc hién dd an; dic biét 1a PGS.TS. Tran Vin
Quang va TS. Tran Ha Quan da nhiét tinh huéng dan va c6 nhiéu y kién gitip em di dung
hudng giai quyét cac van dé duogc dit ra trong nodi dung d6 4n va cho em co héi cai thién
cac kha ning tu duy, trinh bay y tuéng ciing nhu hoc tap cac k¥ ning can c6 ctia mot
nguoi ky su.

Cubi cung, trong qua trinh thuc hién d6 an, mac du di dugc quy thay ¢ giang giai
tan tinh, tham khdo cac tai li€u co6 lién quan nhung kha nang tu duy, ndm bat van dé
trong tam con bi han ché nén khi trién khai mot dd an lién quan dén van dé thuc té s&
khong tranh khoi thiéu sot rat mong quy thay c6 gop y dé do an tét nghiép cta em duoc
hoan thién hon.

Em xin chan thanh cam on !



CAM DOAN

Em xin dam bao toan bo san pham trinh bay trong do 4n 1a do em thuc hién duéi
su huéng din tir PGS. TS. Tran Vin Quang. No6i dung trong d6 an dugc 1am méi, 1a
cong trinh nghién ctru riéng cia em, cic sb liéu két qua trong dé tai déu trung thuc.
Trong qua trinh c6 tham khao cac tai liéu huéng dan tir cac sach cua nhiéu tac gia khéc
nhau déu dugc trich dan, chu thich ngudn gdc trong phan tai liéu tham khéo.

Néu ¢6 phat hi¢n théy bat ky su gian 1an nao em xin hoan toan chiu trach nhi¢m
vé db 4n ciia minh.

Pa Ning, ngdy thang niam 2025

Sinh vién thuc hién

Tran Hung Qudc Duy
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
su dung nuoc

MO DAU

Trong bdi canh bién d6i khi hau va can kiét ngué)n nudc ngot, viéc tai st dung nudce
thai sau xtr 1y dang tr& thanh giai phap bén virmg duoc nhiéu qudc gia quan tim. Dic
biét, nganh ché bién thuy san - v6i dic trung phat sinh lwong nude thai 16n chira ham
lwong chit hitu co va dinh dudng cao - doi hoi cac cong nghé xir 1y tién tién dé dat chuin
tai sir dung. Mic du cac phwong phap sinh hoc truyén théng nhu bun hoat tinh hay mang
loc sinh hoc MBR c¢6 thé xir Iy hiéu qua phan 16n cac chi tiéu 6 nhidém, nudc thai dau ra
van thudng chtra ham luong nito, photpho va mot sé vi chat khé phan hity vugt ngudng
cho phép. Trudc thuc té d6, cong trinh dat ngdp nudce ndi 1én nhu mot giai phap xu 1y
bac ba dﬁy htra hen nho kha nang loai bo triét dé céc chat 6 nhiém con sot lai thong qua
co ché loc sinh hoc da téng két hop gitra thuc vat, vi sinh vat va gia thé tu nhién. Nghién
clru nay tap trung danh gia hiéu qua cua hé thng CW trong viéc hoan thién quy trinh
xu Iy nudce thai thuy san sau giai doan sinh hoc, huéng dén muyc tiéu tao ra nguén nudc
dat chat lugng co thé tai st dung cho cac hoat dong san xudt hodc tudi tiéu, gop phén
tiét kiém tai nguyén nudc va phat trién bén viing nganh cong nghiép thily san trong

tuong lai.

Muc tiéu ctia nghién ctru ndy 1 danh gia hiéu qua ctia hé thong dt ngdp nude nhan
tao (Constructed Wetland — CW) trong viéc xur 1y nudc thai sau cong doan xur ly sinh
hoc tir nganh ché bién thuy san. Nghién ctru tip trung vao kha ning loai bo cac chét 6
nhiém con tdn du nhu chat hitu co (COD, BOD), hop chat nito (NHa*, NOs™) nham néng

cao chat lugng nudc dau ra dat ti€u chuan tai st dung cho san xuat hoac tuai tiéu.

Déi tugng nghién ctru: Nudc thai ché bién thuy san; Qua trinh chuyén hoa chat hitu

co va Nitrat; Qua trinh lam sach hoan toan cua cong trinh dat ngap nudc.

SVTH: Tran Hung Quéc Duy GVHD: PGS. TS. Tran Vin Quang 1



Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huwong dén tdi
sut dung nuoc

NHIEM VU 1. CAC QUA TRINH CONG NGHE XU LY CHAT HUU CO
VA CHAT DINH DUONG BANG PHUONG PHAP SINH HQC

1.1. Nudc thai cong nghiép va cac phwong phap xir ly
1.1.1. Nwédc thdi cong nghiép
+ Khai niém
Nuée thai cong nghiép 13 loai nudc thai phét sinh tir cac hoat dong san xuat, ché
bién, kinh doanh trong cac nganh cong nghiép. N6 bao gom nudc da qua st dung trong
qua trinh san xuét, vé sinh may moc, lam mat, hodc cac hoat dong khac lién quan dén
cong nghiép. Nudc thai cong nghiép thuong chtra nhiéu chét 6 nhiém nhu hoa chét, kim
loai ning, ddu m&, chat hitu co, va céac tap chat khac. Mot s6 loai nuée thai cé thé chia
cac chat doc hai nhu nuéc thai cac phan xuong ma, mot sd khac c¢6 thé nguy hiém vé
mat v¢ sinh, bénh dich nhu nudc thai cac xi nghiép giét mo, nha may da, nha may ché
bién thudc phong dich, ...chtra nhiéu loai vi khuan gy bénh (vi khuan loét, dau
mua,...).[1]
Theo néng d6 cac chat ban c6 thé chia ra nude thai dam dic va it dam dic (loang). Phan
anh hoat tinh d§ pH cua nudc 1a mdt chi ti€éu quan trong trong vi¢c ddnh gid nudc thai
san xuat, no dong vai tro quyét dinh khi chon vét liéu xay dung cac cong trinh thoat
nudc.
Theo d¢ an mon nguoi ta phan ra cac loai nudc thai sau:
- [t an mon: ¢6 tinh axit pH = 6-6,5 va c6 tinh kiém yéu pH = 8-9;
- An mon manh: c6 tinh axit manh pH < 6 va kiém manh pH>9.
Hé thong thoat nudc tai cong nghiép
- Hé thong thoat nudc mua
- Hé thdng thoat nudc thai
+ Nudc thai sinh hoat
+ Nudc thai san xuat
e Nudc ban
e Nuédc quy udc lam sach (nude khong ban). Nude thai san xuat khong ban
chu yéu tao ra khi lam ngudi va trong qua trinh ngung tu hoi nuéc, tram
lanh.
+ Phan loai nwéc thai nong nghiép
- Phan loai theo ngudn phat sinh
+ Nudc thai san xuét: Phat sinh tir qué trinh san xuat, ché bién, bao gom:

e Nudc lam mat may moc.
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e Nudc rira nguyén liéu, san pham.
e Nudc tir qua trinh phan ing hoa hoc.
+ Nudc thai sinh hoat: Tu hoat dong sinh hoat cua cong nhan trong nha may (nha vé
sinh, nha an, khu vuc v¢ sinh).
+ Nudc théi tir cac hoat dong khac: Nudc mua chay tran qua khu vuc san xuat, mang
theo chit ban, ddu m&, hoa chat.
- Phan loai theo thanh phin va tinh chit 6 nhiém
+ Nudc thai chira chat hitu co:
e Congudn goc tir nganh ché bién thuc pham, dét nhudm, gidy, bot gidy.
e Chira cic chét hitu co d& phan hiy (BOD, COD cao).
+ Nuéc thai chtra chat vo co:
e Xuét phat tir nganh luyén kim, san xuét hoa chat, xi ma.
e Chira kim loai nang (chi, thuy ngan, cadmium), axit, kiém, mubi vo co.
+ Nudc thai chtra dau ma:
e Tir nganh co khi, san xuat dau khi, nha may loc dau.
e Chra dau khodng, m& dong thuc vat.
+ Nudc thai nhiém vi sinh vat:
e Tir nganh ché bién thuc phim, nong nghiép.
e Chtra vi khuén, virus, ky sinh trung.
+ Nudc thai nhiét:
e Tu qué trinh lam mat may moéc, nha may nhiét dién.
e (o nhiét do cao, anh hudng dén hé sinh thai nudc.
- Phan loai theo mirc d§ nguy hai
+ Nudc thai nguy hai: Chira cac chat doc hai, kho phan huy, anh hudng nghiém
trong dén mai truong va strc khoe con ngudi.
+ Nudc thai khong nguy hai: C6 thé xir Iy dé dang hon, it gdy hai dén méi truong..
- Phan loai theo nganh cong nghiép
+ Nganh dét may, nhuoém: Nudc thai cha thuéc nhudém, héa chat, chat hiru co.
+ Nganh ché bién thyc pham: Nudc thai gidu chat hitu co, dau md.
+ Nganh luyén kim, xi ma: Nudc thai chira kim loai ndng, axit, kiém.
+ Nganh san xuat gidy va bot gidy: Nudc thai chira lignin, cellulose, hoa chat tay
tréng.
+ Nganh hoa chat: Nudc thai chira cac hop chét hitu co, vo co ddc hai.
- Phéan loai theo kha nang xi ly

+ Nudc thai dé xir Iy: C6 thanh phan don gian, d& phan huy sinh hoc.
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+ Nuée thai kho xtr 1y: Chura cac chit doc hai, kho phan huy, cin cong nghé xir Iy

phurc tap.l
+ Dic thu ciia nuwée thai cong nghiép

Nudc thai cong nghiép 1a mot trong nhitng van dé moi trudng nghiém trong, dic biét
trong bdi canh cong nghiép hoa hién dai héa. Khac v6i nude thai sinh hoat, nude thai
cong nghiép c6 nhitng dic thu riéng biét, phu thudc vao loai hinh san xuit va quy trinh
cong nghé cua ting nganh.

Thanh phan ctia nude thai cong nghiép thudng rat phic tap va da dang. N6 bao gdm
céc chét hiru co, vo co, kim loai nang, hoa chit doc hai, ddu md&, va cac chét ran lo lung.
Dic biét, nhiéu nganh cong nghi¢p nhu dét nhuém, luyén kim, san xuét hoa chit, hay
ché bién thyc pham thai ra nude chira cac chat doc hai, kho phan huy, gdy anh huéng
nghiém trong dén mai trudng va sirc khoe con nguoi.

Ngoai ra, nude thai cong nghiép thudng c6 luu luong 16n va khong on dinh. Luu
luong nay co thé thay doi theo ca san xuat hodc mua vu, gay kho khin cho viée xir 1y.
Nhié¢t d§ cia nudce thai cling thuong cao, ddc bi€t 1a tir cac qua trinh 1am mat hodc san
xudt nhiét dién, gdy anh huong dén hé sinh thai nuéc.

D6 pH ctia nudce thai cong nghiép cling thuong bién dong manh, tir tinh axit manh
dén tinh kiém cao. Su bién dong nay gay khé khan cho qua trinh xir 1y sinh hoc, doi hoi
cac cong ngh¢ xur 1y phtrc tap hon. Bén canh do, nudc thai cong nghiép thuong c6 mui
hoi va mau séc kho chiu do cac hoa chét, thude nhudm, hodc chat hiru co phan huy.

Néu khong dugc xir 1y dang cach, nudc thai cong nghiép co6 thé gay 6 nhiém ngudn
nudc mit va nude ngdm. N6 ciing pha hiy hé sinh thai thaty sinh, 6 nhiém dat, va anh
huong dén sire khoe con ngudi. Do d6, viée quan 1y va xir 1y nude thai cong nghiép mot
cach hiéu qua 13 yéu ciu cép thiét dé dam bao phat trién bén viing va bao vé méi trudng.
1.1.2. Phwong phadp xw ly

+ Phuwong phap co hoc

Xir 1y co hoc nuéc thai cong nghiép 1a bude quan trong dau tién trong quy trinh xtr
ly, gitip loai bo cac tap chat ran, diéu hoa luu lugng va thanh phan nudc thai trude khi
dua vao cac cong doan xir Iy hoa 1y hoic sinh hoc. Cac phuong phap chinh bao gom
song chin rac va ludi loc dé giir lai rac tho va chat ran kich thudc nho; bé ling cat dé
loai bo cat, soi; bé lang dung trong lyc tach chét ran lo limg; bé diéu hoa dé 6n dinh luu
luong va nong do chat 6 nhiém; ciing cac bé tich didu md hodc hé thong tuyén nodi (DAF)
dé xir Iy dau va chat ran nhe. Xir 1y co hoc c6 wu diém chi phi thap, d& van hanh va giam
tai cho cac cong doan sau, nhung han ché 1a khong xir Iy duoc chét hoa tan, do d6 can
két hop voi cac phuong phap khac dé dat hiéu qua téi wu. Tuy vao dic thi nganh nghé
(dét may, thyc phém, xi ma,...) ma lya chon cong ngh¢ phu hop.
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> Céac phwong phap xir 1y co hoc phé bién:

- Song chdn rdc
+ Muc dich: Giir lai rac tho (gidy, nhua, vo ciy, |
vai...) dé bao vé thiét bi phia sau.
+ Phan loai:
e Song chin thé (khe rong 25-50 mm).
e Song chin min (khe 5-10 mm).
+ Xur 1y rac: Réc dugc thu gom va dem di chon 1ap hodc dot.
- Bé ldng cat 4

+ Muc dich: Loai bo cét, s6i, manh v& kim loai (kich ***__

thudc > 0.2 mm) dé tranh gy mai mon thiét bi.
+ Co ché: Giam toc do dong chay dé cat lang xudng.
+ Phan loai:

e B¢ ling cat ngang. A
e B¢ lang cat aeroten (suc khi dé tach chat hitu co).
- Bé diéu hoa
+ Muc dich: On dinh luyu lugng va thanh phan .-
nudce thai (pH, COD, BOD...) trude khi vao cac -
cong doan tiép theo.

+ Co ché: Khudy tron bang canh khudy hoic suc
khi dé tranh lang cin.
- Bé lang (Sedimentation Tank)
+ Nguyén ly: Dung trong lyc dé lang cac chét ran lo ling (TSS).
+ Loai bé:
e Liang so cap (Primary Sedimentation): Tach
chét ran trude khi xt 1y sinh hoc.

e Ling thtr cip (Secondary Sedimentation): vio g . .
Téach bun sinh hoc sau bé aeroten hodc loc sinh e k " el

hoc. S

+ Thiét ké: B& hinh tron hodc chir nhat, c6 hé thong

gat bun day.

1ditrgm X1 bim

# Phwong phap sinh hoc
Xtr 1y sinh hoc nudc thai cong nghiép 1a phuong phap st dung vi sinh vat dé phan
huy céc chat hitu co va mot sd chét vé co, giup giam BOD, COD, Nito va Photpho trong
nuée thai. Phuong phap nay dugc chia thanh ba nhom chinh: hiéu khi, ky khi va thiéu
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khi. Trong xtr Iy hiéu khi, vi sinh vét sitr dung oxy dé phan huy chat hitu co, thudng ap
dung cong nghé nhu bé Aerotank, muong oxy hoa, loc sinh hoc hodc mang MBR cho
hiéu suét cao. Nguoc lai, qua trinh ky khi hoat dong trong méi truong khong cé oxy,
phu hop voi nuée thai c6 nong do 6 nhiém cao nhu nganh thuc phim, bia ruou, thong
qua cac bé UASB hoic loc ky khi, ddng thoi thu hoi khi biogas 1am ning luong.

Bén canh do, qua trinh thiéu khi duoc dung dé khir Nito trong hé thong A20, két
hop voi xir Iy hiéu khi va ky khi dé dat hiéu qua toan dién. Hiéu suat xur 1y phu thudc
vao nhiét 46 (25-35°C), pH (6.5-8.5), dinh dudng va tai trong 6 nhiém.

Uu diém cua phuong phap nay 1a chi phi thip, than thién moi trudng, nhung nhay
cam v6i chat doc hai va phat sinh bun thai can xir 1y. Ty vao dic tinh nudc thai ting
nganh (thuc phém, dét nhuom, giéy, chan nubi...), co thé lya chon cong ngh¢ sinh hoc
pht hop hoic két hop véi cac phuong phap khac dé dat hiéu qua t6i wu.

» Phén loai phwong phap xir ly sinh hoc:
- Phwong phap ky, khi (Anaerobic Treatment)

+ Co s6 1y thuyét: Cong trinh ky khi hoat dong trong diéu kién khong c6 oxy hoa tan
va khong c6 chéat nhan electron chita oxy nhu nitrat hodc nitrit. Trong méi truong nay,
vi sinh vat ky khi phan huty cac chat hitu co phire tap thong qua cac giai doan: thuy phén,
axit hda, axetic hda va tao khi (methanogenesis), tir d6 sinh ra cac khi nhu CHs
(methane), CO2, HaS

+ Nguyén ly: Vi sinh vét hoat dong trong mdi truong khong c6 oxy, phan huy chat hiru
co phtrc tap thanh CHa, CO-, H>S va sinh khdi.

+ Ung dung: Xt Iy nude thai ¢ ndong d6 COD cao (nganh thuc pham, bia ruou, ché
bién tinh bot).

+ Phwong phdp thiéu khi (Anoxic Treatment)

+ Co s6 1y thuyét: Cong trinh thiéu khi 14 noi khong c6 oxy hoa tan, nhung c6 mit céc
chét oxy hoa nhu nitrat (NOs"). Trong diéu kién nay, vi sinh vat thiéu khi s& str dung
NOs~ lam chat nhan electron dé oxy hoa chat hitu co — tao thanh khi nito (N2) thong
qua qué trinh khir nitrat. D4y 1a budc quan trong trong loai bé tong nito (TN).

+ Nguyén ly: Xir 1y Nito (khir Nitrat thanh N>) trong diéu kién thiéu oxy.

+ Ung dung: Két hop v6i qua trinh hiéu khi trong hé thong A20 (Anaerobic-Anoxic-
Oxic) dé xir 1y dong thoi BOD, Nito, Photpho.

- Phwong phdp hiéu khi (Aerobic Treatment)

+ Sir dung kha nang song - hoat dong cua vi sinh vat dé phan hity cac chét hitu co trong

nudc thai. Trong qué trinh sinh trudng, sir dung cac hop chét hiru co va khoang chat lam

ngudn dinh dudng va tao ning luong. Trong qua trinh dinh dudng, nhan duoc co chat
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lam vat liéu xay dung té bao, sinh truéng & sinh san dan dén sinh khéi ting 18n, chat
hitu co giam.

+ Muc dich: Cac thanh phan 6 nhiém dé phan huy sinh hoc (dang hoa tan) trong nudc
thai dugc chuyén hoa thanh cac dang don gian. Cac thanh phan khong ling sau d6 dong
tu du6i dang bong hay mang sinh hoc. Céc vi sinh vat chuyén hoa cac chat hitu co duéi
dang hoa tan hay lo ltng thanh cac dang don gian, dugc két tu dudi dang béng hay mang
sinh hoc trong sinh khéi cua cac té bao[4].

+ Co s6 1y thuyét: Chat hitu co + O, Visthvt  CO, + H,0

e Qua trinh oxy héa chét hitu co: CxHyO; + O,——— CO; + H,0

e Qua trinh tong hop té bao: CxHyO; + NHz+ O, — > (CsH/NO2), + CO; +
H20

e Qua trinh oxy hoa ngi bao: (CsH7NO2)s + O2 ———» CO2+ H20 + NH3

+ Nguyén Iy: Khuéch tan, chuyén dich va hap thu chat ban (chét hitu co) tir méi truong
lén bé mat té bao cac vi khuan (vi sinh vat). Oxy hoa ngoai bao va van chuyén cac chat
ban hap phu duoc qua mang té bao vi khuan. Chuyén hod cac chat hitu co thanh ning
lugng, tong hop sinh khéi tir chét hitu co va cac nguyén t6 dinh dudng khac bén trong
té bao vi khuan.

+ Qua trinh sinh truéng dinh bam:

Trong qué trinh nay, quan thé vi sinh vat hoat dong bang cach chuyén hoa cac chat hitu
co va cac thanh phén 6 nhiém khac c6 trong nudc thai. Vi sinh vat duoc ¢ dinh va phat
trién trén cac gia thé ¢ tinh chét tro nhu: hat nhua, soi, sanh, xi mang,... Gia thé c6 thé
c6 dang tam hodc hat, gitip vi sinh vat bam dinh va xt Iy nudc thai hiéu qua hon.

+ Qua trinh sinh truong lo ling:

Day la qua trinh ma cac vi sinh vat phét trién va ting sinh trong trang thai lo limg truc
tiép trong nude thai. Ching tao thanh cc bong bun hoat tinh — 13 thanh phan chinh trong
cac hé thong xtr 1y sinh hoc nhu bé Aeroten. Cac vi sinh vat trong qua trinh nay khong
can gia thé ma dugc duy tri bang cach khuay tron hodc suc khi lién tyc.
+ Cong nghé phd bién:

e Bé Aerotank (Bun hoat tinh): Nudc thai dugc suc khi lién tuc, vi sinh vat phat

trién tao bong bun ling xudng.
e Muong oxy héa (Oxidation Ditch): Hé thong tudn hoan két hop suc khi, phu hop

v6i1 nudce thai ¢ tai trong 6 nhieém cao.
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e Loc sinh hoc (Biofilter): Sir dung vat li€éu dém (so01, nhya) dé vi sinh vat bam dinh
va phan huy chét hitu co.

e MBR (Membrane Bio-Reactor): Két hop bun hoat tinh va mang loc, cho hiéu suét
xur 1y cao, nudc dau ra dat chuan xa thai.

- Qua trinh nitrat héa trong diéu ki¢n hiéu khi

Bdng 1. 1.Diéu kién sinh héa hiéu khi nitrat héa

Ne Qua trinh Diéu kién

Sinh hoa hiéu 100/5/1C/NP

khi

12.2 mg N/100 mg TSS

4,57 mg O3 cho 1 mg Nito

| 9]

Nitrat hoa

7.14 mg kiém oxy hoa 1 mg N-NH44

Qua trinh nitrat hoa trong diéu kién hiéu khi 12 qué trinh sinh hoc gém hai budc,
trong d6 vi khuan Nitrosomonas oxy héa amoni (NH4*) thanh nitrit (NO2"), sau do
vi khuan Nitrobacter tiép tuc oxy hoéa NO:~ thanh nitrat (NOs"). Qua trinh nay doi
hoi nong d6 oxy hoa tan (DO) duy tri trén 4 mg/L, va hiéu suat xir Iy phu thudc vao
cac yéu t nhu nhiét d6 va pH, voi diéu kién toi wu thuong nam trong khoang pH 7—
8 va nhiét d6 20—-30°C. Pay la budc quan trong trong xir 1y nito, tao tién dé cho qua
trinh khtr nitrat & cac pha tiép theo.

Tong phuong trinh nitrat hoa trong diéu kién hiéu khi:
NH4*+20,—NO3z +2H*"+H,0

Chat dinh dudng:
chat vo co

. 4

, Té bao
vi khuan tv dudng -
N—NH,* Nang lugng: tong
hop quang/hda NO, / NO,
Oxy

Hinh 1. 1. So d6 biéu thi qud trinh Nitrat héa

4+ Phuong phap héa hoc
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Phuong phép hoa hoc trong xur 1y nudce thai cong nghi¢p str dung cac phan ing hoa
hoc dé loai bo chat 6 nhidm ma cac phuong phap co hoc va sinh hoc khong xir 1y triét
dé, dac biét hiéu qua voi kim loai nang, chét hitu co kho phan huy va cac hop chit doc
hai.

Céc phuong phap chinh bao gdm: keo tu-tao bong (sir dung phén nhém, phén sét
hodc polymer dé két dinh cac hat lo ling), trung hoa (diéu chinh pH bang axit hoic
bazo), oxy hoa-khir (dung ozone, chlorine hoic Fenton dé phan huy chit hitu co doc
hai), két tia hoa hoc (chuyén kim loai ning thanh dang khong tan), hip phu (bang than
hoat tinh dé loai bé mau, mui) va trao d6i ion (str dung nhua trao d6i ion dé loai bo kim
loai).

Uu diém cua phuong phap nay 1a hiéu qua cao, thoi gian xir Iy nhanh va c6 thé ap
dung cho nhiéu loai nuée thai dic tha nhu xi ma (xtr 1y Cr, Ni), dét nhud¢m (phan huy
thudc nhudm) hay thuc pham (loai bé ddu m&). Tuy nhién, nhugc diém 1a chi phi van
hanh cao do sir dung hoa chat, phat sinh bun thai doc hai va tiém an nguy co 6 nhiém
thir cAp néu khong kiém soat tot. Do do, phwong phap héa hoc thuong dugc két hop véi
cac quy trinh xtt Iy co hoc va sinh hoc dé dat hiéu qua toi wu ca vé k¥ thuat 13n kinh té.

> Cac phwong phap héa hoc pho bién:

- Phuong phap keo tu
+ Muc dich: Tang toc do lang cac chat lo limg, phan tan nho, keo, nhil twong polime va
cac tap chit khac. Giam néng do chét lo lung, mui, mau...

+ Bién phap:

e Pha dung dich hoa chit Phén nhom ( Al2(SO4)s, phén sit ( FeSOa, FeCly),... vao

nudc sach theo néng d6 nhat dinh

o Khong khi dugc tach ra khoi dung dich ¢ dang cac bot nho va kéo cac chat ban

lén mat nudc.

e Tach bot khi cung chat ban bang bién phap gat.

- Phuong phadp trung hoa
+ Muc dich: Chdng xam thuc cong trinh, duy tri cac qua trinh sinh hoa (ty nhién, nhan
tao);Tach kim loai ndng. Dang hoa tan, chuyén sang dang léng.

+ Bi¢n phap:
e Tron nudc thai cé tinh axit voi hoa chit co tinh kiém.
e Bing cach cho thém hoa chét: i v6i nude thai co tinh axit cdp kiém ( Ca(OH)y,
NaOH); d6i v6i nuée thai co tinh kiém cap axit (H2SO4, HCI).
e Trung hoa nuée thai co tinh axit bang cach loc qua cac 16p vt liéu trung hoa.

e Dung khéi thai 10 hoi dé trung hoa nudc thai cé tinh kiém.
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- Phuong phap oxy hoa khiw
+ Muc dich: Loai bo (Oxy hoa-khir) cac thanh phan doc hai (kim loai ning chi, kém,
coban, crom;... ) trong nudc thai.
+ Bién phap: Oxy hoa cac hop chat xianua don gian hodc phtrc voi ddng, kém bang cac
chét oxi hoa : CaOCly, Cl trong mdi truong kiém; ozon. ..

- Tuyén nbi

Phuong phap tuyén ndi 1a qua trinh hoa 1y. Trong nuéc cac phan tir cd bé mat ky nuwéc
s& ¢6 kha niang dinh két vao céc bot khi. Khi cac bot khi va cac phan tir phan tan cung
van dong trong nudc thi cac phan tir d6 s& tap trung trén bé mit cac bot khi va noi Ién.
Nhitng phan tir nao khong c6 kha niang dinh két vao bot khi thi s& con lai trong nudc.
Tiép theo nguoi ta tach céc bot khi cling cac phan tir dinh vao d6 khoi mat nuéc.

Tuy thuoc ty 1€ vé lugng chit ban, muc tiéu, chit dinh can kh, trong linh vuc xtr ly
nudc thai ngudi ta phan biét nhitg dang tuyén ndi sau: tuyén ndi bot, tuyén ndi ion hoic
tuyén ndi phan tu.

Trong do tuyén ndi v6i tach bot khi tir dung dich dugc st dung trong xtr Iy nudce thai
ché bién thuy san. Phuong phap nay duoc ap dung dé lam sach nudc thai chira hat 6
nhiém rat min. Ban chit ciia phwong phap nay 1a tao dung dich qua bdo hoa khong khi.
Khi giam ap suét cac bot khong khi s& tach ra khoi dung dich va 1am ndi chat ban.

Tuyén ndi ap luc hién dang duoc ing dung rong rai hon cac loai tuyén ndi khac vi co
kha ning tao ra cac bot khi ¢ kich thudc nho (40 - 70 um) va d& dang phan phdi déu
trong toan bo khdi lvgng nuée can xur 1y.

Uu diém: két cdu budng tuyén noi don gian, chi phi ning lwong thap

Han ché: cac 16 xp dé& bi bit kin, khé chon vat liéu cd 16 gidng nhau dé tao bot khi
nhuyén va kich thuéc bang nhau.

1.2.  Céc qua trinh va cong trinh xix Iy nwéc thai cong nghiép biang phwong phap
sinh hoc
1.2.1. Qua trinh xa ly ky khi
+ Khai niém

Qua trinh ky khi 1a phuong phap xur Iy nudce thai st dung vi sinh vat hoat dong trong
moi trudng khong c6 oxy dé phan hay céc chat hiru co phuc tap. Trong qué trinh nay,
cac vi khuan ky khi chuyén hoa chat 6 nhiém thanh cac san pham cubi ciing cha yéu
la khi methane (CH.), carbon dioxide (CO2), nuéc (H20) va mot luong nhé sinh khoi.
Cong nghé ky khi phu thudc nhiéu hon véao nhiét d6 cua nudce thai do hoat dong cua vi
sinh vat ky khi bi suy giam & nhiét d6 dudi 20°C va viéc gia nhiét cho cac bé phan tng

khong kha thi. Diéu nay 1a do nudc thai sinh hoat c6 nong do chét hitu co lodng hon so
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
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v6i nude thai cong nghiép, dan dén téc @6 sinh khi methane theo thé tich thap, khién
viéc sir dung khi ndy 1am ngudn ning lwong nhiét tré nén khong kinh té. Hién nay tai
cac khu vuc ¢ khi hau 4m nguoi ta sir dung bé UASB ngay cang nhiéu. [3].

Phuong trinh tong quét:

vi sinh vat

Chit hiru co —— CH, + CO, + H, + NH; + H,S + té bao m&i
Mot cach tong quat qua trinh phan huy ky khi xay ra theo 3 giai doan:
Giai doan 1: Thuy phan, cit mach cac hop chit cao phan tu;
Giai doan 2: Axit va axetat hoa;
Giai doan 3: Metan hoa;

Thuy phéin Axetat hoa Metan hoa
va khi Hz

H: H

v

\ _

Phtc chéat himu co Axit hitu co CH4

[ . .
» Azt axetic

¥

Hinh 1. 2. Qua trinh phan huy ky khi

Tuy theo trang théi ciia bun, c6 thé chia quéa trinh Ky khi thanh qua trinh xi ly ky khi
Véi vi sinh vat sinh truéng dang lo ling nhu qua trinh tiép xdc ky khi (Anaerobic Cantact
Process), qua trinh xur ly bang I6p bun Ky khi véi dong nuée di tir dudi 1én (UASB) va
qua trinh loc ky khi véi vi sinh vat sinh truong dinh bam nhu qua trinh loc ky khi
(Anaerobic Filter Process).

Bang 1. 2.Uu diém va nhuroc diém cua qué trinh ky khi

Uu diém Nhuoc diém

= San luong bun thap, chi biang khoang 1/3 dén||= Vi sinh vat ky khi d& bi ¢ ché bai
1/5 so véi qué trinh hiéu khi nhiéu hop chat

* Tiéu thu ndng lugng thap, chu yéu lién quan dén oo o .
e s . .. | Qua trinh khéi dong c6 thé chdm néu
tram bom nudc dau vao, dan dén chi phi van

. khong ¢ bun gidng thich nghi
hanh rat thap 8 giong 8

= Yéu cau dién tich dat it * Thong thudng can ¢ budc xt 1y sau
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Uu diém Nhugc diém

= Qua trinh sinh hoéa va vi sinh cua ti€u
= Chi phi x4y dung thap hoa ky khi phtre tap, van can nghién
ctru thém

» San xuat khi methane, mdt loai khi c6 gia trij|= Co6 the tao ra mui hoi, méac du c6 thé

nhiét cao kiém soat duoc

* Kha nang bao ton sinh khoi trong nhic¢u thang||* Nudc thai sau xtr Iy ¢6 thé c6 mau va

ma khong can cap li¢u cho bé phan ung mui kho chiu

) y . = Hi¢u qua loai bo nito, photpho va vi
* Chiu dugc tai trong hiru co cao _ o R
sinh vat gdy bénh khong cao

= Ung dung duoc ¢ ca quy md nho va 1én

= Tiéu thy dinh dudng thip
+ Phwong phap ky khi
Trong hé théng hiéu khi, chi khoang 40-50% quaé trinh 6n dinh sinh hoc dién ra, din
dén viéc chuyén hoa thanh CO.. M6t luong 16n chat hitu co (khoang 50-60%) dugc tich
Ity dudi dang sinh khdi vi sinh, tao thanh lugng bun du thira. bun ctia hé théng. Vat liéu

hitu co, khong dugc chuyén d6i thanh carbon dioxide hodc thanh sinh khéi, roi khoi 10
phan tmg dudi dang vat liéu khong phan huy (5 dén 10%). Trong cac hé thong ky khi,
hau hét cac chat hitu co c6 thé phan hiy sinh hoc ¢6 trong chét thai duoc chuyén hoa
thanh khi sinh hoc (khoang 70 dén 90%), duoc loai bo khoi pha 10ng va roi khoi 16 phan
tmg & dang khi. Chi mét phan nho vat liéu hitu co dugc chuyén dbi thanh sinh khéi vi
sinh vat (khoang 5 dén 15%), sau do6 tao thanh bun du thira ctia hé théng. Bén canh s6
lugng nho dugc san xuét, bun du thira thuong tap trung hon, vdi dac tinh khir nude tdt
hon. Vit liéu khong duoc chuyén doi thanh khi sinh hoc hodc thanh sinh khéi dé lai 10
phan tng dudi dang vét liéu khong phan huy (10 dén 30%).

Biogas
(70-90%)

100% Bé& phan trng
)
Nwé'c sau
X ly
I (10-30%)

Bun thai
( 5-15%)

Hinh 1. 3. Chuyén doi sinh hoc trong hé thong ky khi
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
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- Cong nghé phd bién:

e Bé& UASB (Upflow Anaerobic Sludge Blanket): Nudc thai di tir dué6i 1én, qua 16p
bun ky khi tao khi biogas.

e Bé& EGSB (Expanded Granular Sludge Bed): Cai tién tir UASB, toc do dong chay
cao hon.

e B¢ ky khi dém sinh hoc (Anaerobic Filter): Sir dung gia thé dé vi sinh vat bam
dinh.

e EGSB (Expanded Granular Sludge Bed) tirc bé bun hat ky khi gidn né. Pay 1a
cong nghé xir 1y sinh hoc ky khi nang cap tir UASB véi cai tién cha yéu ¢ toc do
dong va thiét ké thuy luc, gitp tang hiéu suat xir 1y va giam thoi gian luu nude.

1.2.2. Qua trinh xi¢ ly hiéu khi va thiéu khi

Viéc két hop qua trinh thiéu khi va hiéu khi trong hé théng xt 1y nuéc thai giup nang
cao hiéu qua xir ly tong hop. O giai doan thiéu khi (anoxic), vi sinh vat sir dyung nitrat
lam chat nhan electron dé phan huy chat hitu co, thyc hién qua trinh khir nitrat, tir d6
loai bo cac hop chét nito va giam tai COD. Sau dé, & giai doan hiéu khi (aerobic), phan
amoni con lai duoc oxy héa thanh nitrat, dong thoi cac chat hitu co kho phan huy tiép
tuc duoc vi sinh vat hiéu khi xir ly. Su két hop nay gilip hé thong xir 1y dat hiéu qua cao
hon trong viéc loai bo ca chat hitu co 1dn cac hop chat nito, dam bao chat luong nudc
dau ra dat tiéu chuan.

Thuc chat qué trinh phan huy chat ban hitu co bang phuong phap hiéu khi 1a qué trinh
Ién men bang vi sinh vat trong diéu kién c6 oxy dé cho san pham la CO2, H20, NO3z™ va
SO4%. Ciing nhu xtr ly ky khi, khi xir Iy hiéu khi cac chat ban phtc tap nhu Protein, Chat
béo... s& bi thuy phan boi cac men ngoai bao cho cac chat don gian la cac Axit amin,
cac Axit béo, cac Axit hiru co, cac duong don...Cac chat don gian nay sé tham qua
mang té bao va bi phan huy tiép tuc hozc chuyén hoé thanh cac vat liéu xay dung té bao
méi boi qua trinh hd hap noi bao cho san pham cudi ciing 14 CO2 va H0.

Phuong trinh tong quét qua trinh hiéu khi:

Visinh vat

Chat hitu co (CHC) + 0, — C0, + H,O0

Qua trinh ndy gom 3 giai doan nhu sau:

Giai doan 1: Khuéch tan, chuyén dich va hap phu chit ban tir méi truong 1én
bé mit té bao.

Giai doan 2: Oxy h6a ngoai bao va van chuyén céc chat ban hap phu duoc qua
mang ban tham cua té bao vi khuan.

Giai doan 3: Chuyén hda cac chat hitu co thanh ning luong, tong hop sinh khi
tir chat hitu co va cac nguyén té dinh dudng khac bén trong té bao vi khuan.
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Qua trinh chuyén hoa chit hitu co
Oxy héa chat hitu co: C,H,0,+0,—CO,+H,0
Téng hop té bao: C,H,0,+NH;+0,—(CsH;NO,) +CO,+H,0
Qua trinh oxy hda néi bao:(CsH;NO,) +O,—CO,+H,0+NH;

Khi khéng du chat dinh dudng cho qué trinh chuyén hoé, trong té bao vi sinh vat bat
dau xay ra su tu oxy hoa chat liéu té bao.

Xt ly sinh hoc hiéu khi vai vi sinh vat sinh truéng dang dinh bam nhu qua trinh ban
hoat tinh dinh bam, bé loc nhé giot, bé loc cao tai, dia sinh hoc,...

Xt ly sinh hoc hiéu khi véi vi sinh vt sinh truong dang lo lang cha yéu duoc sir
dung dé khir cht hitu co nhu qua trinh bun hoat tinh, hd 1am thoang, bé phan @ng hoat
dong gian doan. Trong sb cac qua trinh ndy, qua trinh ban hoat tinh 1a qua trinh phd bién
nhat.

- B& bun hoat tinh v&i vi sinh vat sinh truong lo ling

Trong bé bun hoat tinh hiéu khi véi vi sinh vat sinh truong dang lo lang, qué trinh
chuyén hoa xay ra khi nudc thai tiép xic véi bun trong diéu kién suc khi lién tuc. Viéc
suc khi nhim dam bao céc yéu cau cung cap du lugng oxy mot céch lién tuc vi duy tri
bun hoat tinh & trang thai lo ling. Nong do oxy hoa tan trong nudc khoi bé ling dot 2
khong duoc nhé hon 2 mg/L. Toc do st dung oxy hoa tan trong bun hoat tinh phu thudc
vao:

+ Ty 18 gitra lwong chat hiru co trong nudc thai va lwong vi sinh vat: ty 18 F/M.

+ Nhiét do.

+ Tbc @6 sinh trudng va hoat dong phat trién cta vi sinh vat.

+ Nong do san pham doc tich tu trong qua trinh trao doi chat.

+ Luong céac chat ciu tao té bao.

+ Ham lugng oxy hoa tan.

+ Yéu cau chung khi van hanh h¢ théng bun hoat tinh hiéu khi, nuéc thai dua vao cé
ham luong chét lo ling SS khong vuot qua 150 mg/L; pH tir 6,5 - 8,5.

- Bé hoat dong gian doan (Sequencing Batch Reactor - SBR)

Bé bin hoat tinh theo mé (SBR) 1a bé xur 1y nuéc thai vai bun hoat tinh, trong d6
nhitng cong doan: lam day, phan ung, ling va rat nude déu duoc thuc hién trong cing
mét cong trinh. Thoi gian tir 10c bat dau thuc hién 1am day bé dén Itc két thic viéc xa
can dugc goi 1a mot chu trinh. Giai doan phan ung dién ra ciing twong tu nhu trong bé
aerotank thong thuong hoat dong lién tuc, tirc 12 & ca hai bé: aerotank va SBR déu phai
thue hién qua trinh 1am thoang va lang. Nhung c¢6 mot diém khéac nhau co ban 1a: ¢ bé
aerotank thong thuong, cac qua trinh 1am thoang va lang dién ra ¢ hai bé riéng biét: Bé
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aerotank va bé ling dot 2, trong khi d6 & bé SBR céac qua trinh dugc thuc hién ngay
trong cting mot bé.

Nirdre thai -
0 '
Lam day
Xa bun dw
_Phan img
Ngung
‘ »
——Suc khi | Khuay trjn
Rut nwrdc Ling
Y
Nurdre sau xar ly

Hinh 1. 4. So d@6 hé thong SBR

Moi h¢ hoat dong gian doan déu co 5 bude va duogc thue hién 1an luot nhu sau:

- Lam day: Qua trinh lam day thuong kéo dai khoang 25% téng thoi gian.  Muc
dich cua giai doan 1am day 1a dan nudc thai thd hoic nudc thai sau tién xt Iy vao bé.
Qua trinh 1am day thuong cho phép mirc nuéc trong bé ting dan tir 25% (& cubi giai
doan) t&i 100% dung tich. Néu duoc kiém soat bang cach theo thoi gian, qua cua 1 chu
trinh hoan chinh.

- Phanung: Muc dich cua giai doan phan tng la hoan thanh qué trinh oxy hoa sinh
hoa cac chat hiru co trong nudc thai (twong ty nhu & bé Aeroten). Thong thuong thoi
gian phan tng chiém khoang 35% tong thoi gian cua 1 chu trinh hoan chinh.

- Léang: Muc dich cua giai doan ling 1a dé ling yén cac chat ran, tao 16p nuéce trong
phia trén can xa di va bun hoat tinh lang ¢ bén dudi. Tai giai doan nay do thiéu oxy nén
c6 kha nang khtr bang nito bang qua trinh khir nitrat.

- Rut nudc: Muc dich cta giai doan rat nudc (xa can) nudce trong da dugc xu ly
khoi bé bang thiét bi chat nudc chuyén dung (Decanter). Thoi gian xa can thuong trong
khoang 5 — 30% tong thoi gian 1 chu ky hoan chinh (tir 15 phut dén 2 gio) — trung binh
thoi gian xa can 1a 45 phat.

- Ngung: Muc dich cua viéc ngung 1am viéc ¢ ddy 1a chuan bi trude khi cho chu
trinh khac dua vao hoat dong. Ngung khong nhat thiét 1a giai doan phai thuc hién, doi
khi khdng can phai c6 thoi gian ngung.
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Céc diéu kién va yéu cau khi van hanh cac qué trinh hiéu khi duoc trinh bay tai bang
1.2
Bdng 1. 3.Cdc diéu kién va yéu cau khi van hanh quéa trinh hiéu khi[6]

STT| Thongsb Gia tri

1 DO >2 mg/L

2 Néng d6 CHC, SS Gi6i han (150; 500; <1000)
3 Nhiét do 6-—-37°C

4 pH 6,575

5 Chat dinh dudng BOD/N/P =100/5/1

6 Kim loai ning, uc ché.. Gigi han cho phép

7 Khoang hoa tan <10g/L

> U diém va nhwoe diém gitra phwong phap hiéu khi va ky khi

Bdng 1. 4.Bang wu diém va nhwoc diém gitta phirong phép hiéu khi va phwong phdp
thiéu khi

Phuong phéap hiéu khi Phuong phap ky khi

Hiéu qua cao vai BOD, COD Loai bo Nito hiéu qua

Uu diém Oxy héa nhanh Tiét kiém nang luong

Tao diéu kién cho Nitrat hda |  Phdi hop dé dang

Khéng xtr Iy dugc BOD cao néu

Tén chi phi cho viéc suc khi |,
thieu carbon

Nh d}(m R \ 4 4
oe die Sinh ra nhiéu bun Can két hop véi hiéu khi

Khéng khur dugc NO3

> Qua trinh két hop hiéu khi va thiéu khi dé nang cao hi¢u suat xir ly :
- Qua trinh A/O (Anoxic — Oxic)

Cong nghé két hop gitta thiéu khi va hiéu khi, con goi 1a cong nghé Anoxic — Oxic
la mot quy trinh xir 1y sinh hoc gom hai giai doan chinh: giai doan thiéu khi (anoxic) va
giai doan hiéu khi (oxic). Trong giai doan thiéu khi, vi sinh vat sir dung nitrat lam chat
nhan electron dé phan huy chat hiru co va thuc hién qua trinh khir nitrat, chuyén nitrat
thanh khi nito (N2) thoat ra ngoai, gitip loai bo nito trong nudc thai. Tiép theo, ¢ giai
doan hiéu khi, vi sinh vat hiéu khi tiép tuc phan hay chat hitu co con lai va thuc hién
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qua trinh kht nitrat, tirc oxy héa amoni thanh nitrat dé cung cap cho giai doan thiéu khi
trude d6. Cong nghé nay c6 vu diém xt 1y hiéu qua chét hitu co (COD/BOD) va nito,
nhung khéng xt 1y tot phospho do khong c6 giai doan ky khi, nén thuong s& két hop
thém giai doan ky khi dé ting kha ning phan huy chét hitu co.

- Quatrinh MBBR két hep hiéu khi va thiéu khi

MBBR (Moving Bed Biofilm Reactor) la hé théng si dung gié thé di dong dé ting
dién tich bam dinh cho vi sinh vat, tir d6 nang cao hiéu qua xu ly. Khi két hop céc pha
thiéu khi va hiéu khi, MBBR cho phép vi sinh vat thuc hién lién tiép qué trinh khtr nitrat
(trong moi truong thiéu khi) va nitrat hda (trong méi truong hiéu khi). Su phan bb khong
gian cua cac pha nay gidp loai bo hiéu qua nito tong, dong thoi xu Iy BOD va COD.
MBBR phu hop véi nuéc thai co tai luong 6 nhiém cao.

1.3.  Coéng trinh dat wét

Dat udt hay con goi lai dat ngap nude (wetland) hodc bii loc ngdm c6 bé mit hodc
16p dat bén dudi ludn chira nude day 1a dang ban ty nhién sir dung thyc vat dé xir Iy chat
hitu co va chét dinh dudng, h¢ sinh thai bao hoa nudc (tu nhién hoac nhan tao), noi thuc
vat thuy sinh va vi sinh vét phat trién, giup xt Iy nude thai nhd cac qua trinh sinh hoc
nhu nitrat hoa, khtr nitrat va phan hiy hiru co. Dat u6t hiéu qua dé loai bo nito, photpho,
BOD va kim loai nang, nhung can dién tich 16n va thoi gian xur 1y dai, pht hop cho quy

mo nhé hoic két hop v6i cong nghé khac.

Khac véi cac phuong phép & trén thi cong trinh dat wét co hiéu sudt thap, van hanh
dé dang tir @6 bo trg xir 1y bac 2 dbi véi cac loai nude thai cong nghiép hudng dén tai

tao canh quan va tai st dung nguon nudc.

Cong nghé xr Iy nude thai bang hé thong Wetland c6 2 loai chinh: [€]

- Dt ngdp nudce t nhién ( Natural Wetlands)

Daiy 1a hé thong sir dung cac ving dat ngap nude sin ¢ trong tw nhién nhu dam lay,
ho, song ngoi dé tiép nhan va xir Iy nude thai. Tuy nhién, ngudn nudc xa vao cac khu
vuc nay phai dat tiéu chuan nhat dinh, thuong 1a nuéc thai da qua xir Iy tha cap. Viéc
sir dung dat ngap nude ty nhién dé xur Iy nudce thai khong duge khuyén khich do c¢6 thé
gay hai cho h¢ sinh thai ban dia, 1am suy giam da dang sinh hoc va khé kiém soat hiéu
qua xir ly. Phuong phap nay chii yéu duoc nghién ctru trong cac dy an phuc hoi moi

truong chir khong phd bién trong xtr Iy nude thai quy mo 16n.

- Ddt ngdp nwéc nhén tao ( Constructed Wetlands)
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Day 13 hé thng dugc con ngudi thiét ké va xay dung nham mé phong chire ning cua
d4t ngdp nude ty nhién nhung tdi wu cho muc dich xir Iy nudce thai. Hé théng nay co thé
kiém soat duoc qua trinh van hanh va chit lvgng nuée dau ra, ddng thoi giam thiéu tac
dong dén moi truong. DAt ngap nude nhan tao dugc chia thanh hai dang chinh: hé thong
dong chay trén mit (FWS) va hé théng dong chay ngam (SSF), tiy thude vao dic diém
nuée thai va yéu cau xir Iy. Phuong phap nay ngdy cang dugc wa chudng do tinh than
thién véi moi truong va hiéu qua xur 1y cao.

Vé vit liéu str dung, sdi la vat liéu dugc str dung phé bién nhit, nhung céc vat liéu
khac nhu d4 nghién. Soi 16n thudng dugc khuyén céo sir dung dé ngin ngira tic nghén,

s0i nho duge trai mot 16p mong & trén clng cua bii loc dé ré phat trién tot hon.[5]
1.3.1. Nguyén ly ciia qua trinh lam sach

Dat ngap nudc xay dung 1a mot tap hop phiic tap ciia nudc thai, chit nén, tham
thuc vat va mot loat cac vi sinh vat (quan trong nhét 1 vi khu'fm). Tham thyc vat dong
mot vai trd quan trong trong cac ving dat ngip nudc vi chiing cung cap bé mit va moi
truong thich hop cho sy phat trién va loc cta vi sinh vat. Cac chat 6 nhiém duogc loai

b6 trong cac ving dat ngip nudc bang mot sé qua trinh vat 1y, hoa hoc va sinh hoc.

Trong hé théng dat ngap nudc nhan tao, cic chat rin c6 kha ning lang va chét rin
lo lg chua dugc xur 1y triét dé o giai doan tién xir 1y s€ tiép tuc duogc loai bd hi¢u qua
thong qua hai co ché vat Iy chinh 1a loc va ling dong. Co ché loc dién ra khi dong nuée
thai di qua cac 16p vat liéu loc tu nhién gém 1é cay, soi, cat va mang sinh hoc, dac biét
hiéu qua tai cac vi tri c6 sy thu hep dong chay lam ting kha ning gitr lai cac hat ran.
Pong thoi, co ché lang dong xay ra khi cac hat niang chim xudng nhitng ving nudc
tinh nho dugc hinh thanh ty nhién trong hé théng, noi toc 6 dong chay giam dang ké
tao diéu kién 1y tuong cho qua trinh l'fmg tu nhién. Qua trinh nay déac bi¢t rd rét ¢ cac

khu vuc c6 tham thuc vat thuy sinh day dac.

Hé théng nay cho hi¢u suat loai bo SS dat 60-85% ma khong can st dung hoa chat
keo tu, v&i chi phi van hanh thap va dic biét phi hop cho cac hé thong xir Iy nude thai
quy mo nhé va vira. Khi thiét ké hé thong, can dic biét cha y tinh toan tai luong thuy
luc phu hop, b tri 16p vat liéu loc c¢6 @6 doc toi wu va két hop da dang céc loai thuc

vat thily sinh dé dat hiéu qua xir Iy cao nhat.
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Bdng 1. 5.Bing co ché xir Iy thanh phan nwéc thdi ciia dat wét

Thanh phin nwéc thai Co ché xir Iy

Chat rin lo ling Qua trinh ling dong.

Qua trinh loc.

Chat htru co hoa tan Phan giai cua vi sinh vat ky khi.

Phan giai cua vi sinh vat hiéu khi.

NS SN K

Qua trinh v6 co hoa tich tu trong tram tich
dudi dang muodi vo co.

Photpho
v Su hap thuy thuc vat.
v - Qud trinh amoniac héa va nitrat héa vi
khuan.
; v Yua tri T ni
Nito Qua trinh khir nito

Su hap thu cua thye vat.

Su hap phu trong tram tich dudi dang muoi
CO.

LIPS WY

Bay hoi amoniac (chu yéu trong SF).

Co ché xir Iy cac chat 6 nhiém trong dat ngip nuwéc nhan tao
Hé thong dat ngap nude nhan tao chu yéu loai bo cac chat 6 nhiém thong qua cac
qua trinh sinh hoc (nhu hoat dong bién dudng ctia cac vi sinh vat, qua trinh hap thu cua

thuc vat,...) va cac qua trinh héa-1y khac (nhu: ling, hip phu, két taa,...)

D061 vé1 kha nang xur Iy BODS, cac vi sinh vat bam vao ré cay, than cdy va 1a rung
xuong dat s€ ddm nhiém vi¢c loai bo cac chat hitu co hoa tan. Nguon cung cap oxy chu
yéu cho vi sinh vat 1a tir sy khuéch tan oxy cua khi quyén vao trong dat, nudc va do cay

trong van chuyén oxy tur 14 xudng bd ré.

Déi v6i kha nang loai bd chét ran lo ling, tat ca cac loai hinh ngdp nudc nhan tao
déu c6 kha ning loai bo cuc cao. Do dong nude tinh va can nén chi can mot doan nho
dau hé thong 1a da cho viéc loai bo chét thai ran lo ling.

Cac yéu t6 anh hwéng dén hiéu qua xir ly

Tham thuc vat dong vai trd quan trong khi vira cung cap oxy qua hé ré vira hp thy
tryc tiép amoni. Vat liéu nén nhu than bun gitp ting kha nang hap phu nito. Thoi gian
lwu nude (HRT) can thiét ké tdi thiéu 3-5 ngdy, dong thoi ty 16 C/N phai dam bao trén
5:1 dé qua trinh khir nitrat dién ra hiéu qua.
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Uu diém noi bat ciia cong nghé

Hé thdng nay c6 nhidu vu diém vuot tri so véi phuwong phap truyén théng, dic biét
vé mit tiét kiém ning luong. Ngoai xtr 1y nito, hé thong con c6 kha ning xur 1y dong
thoi cac chat 6 nhiém khac nhu BOD va kim loai nang. Cong nghé dac biét phu hop

v6i ngudn nude thai c6 néng do nito thip 50mg/L.

1.3.2. Phan logi céng trinh dét wét va phgm vi 4p dung
+ Phén loai cong trinh dit wét
- Hé théng dong chay trén bé mdt (Free Water Surface - FWS)

Dt ngap nudc bé mat FWS bao gém mot luu vuc ndng, dat hodc moi truong khac
dé hd tro ré cta tham thuc vat va mot ciu tric kiém soat nudc duy tri d0 sau cua nudc
néng. Mit nudc nam trén chat nén. Cac ving dit ngip nudc trong giéng nhu dam lay tu
nhién va co thé cung cip méi trudng séng va loi ich thim my ctia dong vat hoang da
cling nhu xtr Iy nude. O ving dat ngdp nudc, 16p bé mat gan 13 hiéu khi trong khi ving
nudc sdu hon va chit nén thuong ky khi. Pat ngap nudc mua va dat ngip nude duoc
xdy dung dé xur Iy thoat nudc mo va dong chay nong nghiép thuong 1a dat ngap nudc
chay trén bé mat. Dat ngdp nudc co dong chay trén bé mit d6i khi duoc goi 1a dat ngap
nude bé mat nude tu do hodc, néu chung 1a dé thoat nude mé, dat ngap nudc hiéu khi.
Uu diém cua cac ving dat ngap nude ndy 1a von va chi phi van hanh thap, xay dung,
van hanh va bao tri rt don gian. Nhuoc diém chinh ctia hé théng FWS 14 ching thuong

yéu cau dién tich dat 16n hon cac hé thong khac.

Hé théng dong chay trén mat (FWS) mé phong cac ving dam 1ay tu nhién, noi nude
chay 16 thién qua khu vuc trong thue vat thaty sinh. Trong hé théng nay, nudc thai tiép
xuc truc tiép v6i khong khi va thuc vat, tao diéu kién cho qué trinh oxy hoéa va hép thu
chit dinh dudng. Thyc vat thuong dugc st dung bao gém lau say, co nén va céc loai cay
ngap nudc khac. FWS phu hop dé xtr Iy nude thai sinh hoat, nong nghiép va nudc thai
¢6 ham luong hitu co cao. Uu diém cia hé thong nay 1a chi phi van hanh thap va kha
nang tich hop vao canh quan tuy nhién. Tuy nhién, nhugc diém la doi hoi dién tich 16n
va hiéu qua xir 1y ¢6 thé bi anh huong bdi diéu kién thoi tiét.

- Hé thong dong chay ngam (Subsurface Flow - SSF)

Dit ngap nudc dong chay dudi bé mit (SSF) bao gdm mot luu vuc kin véi nén xop
bang d4 hodc so6i bén dudi bé mat, noi vi sinh vét va ré cdy hoat dong dé phan hity chét
6 nhiém. Muc nudc duoc thiét ké dé duy tri dudi dinh cta chat nén., duong dan dong
chay 1a nam ngang. Hé thong SSF duogc goi bang mdt s tén. bao gdm 16p chim thyc
vat, phuong phap vung ré, bo loc lau sdy d4 vi mo va hé théng loc da thuc vat. Do cac

SVTH: Tran Hung Quéc Duy GVTH: PGS. TS. Tran Vin Quang 20



Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

han ché thuy lyc do chit nén 4p dit, cac ving dat ngap nudc SSF phi hop nhit véi nude
thai c6 ndng do chit ran twong d6i thip va trong diéu kién dong chay twong dbi dong
déu. Céac vung dit ngap nuéc SSF thuong duoc sir dung dé giam nhu cau oxy sinh héa
trong 5 ngay (BODS) tir nu6e thai sinh hoat. Nhitng loi thé duoc trich dan cho cac ving
d4t ngap nude SSF 1a kha ning chiu lanh cao hon, giam thiéu cac van dé vé sdu bénh va
mui.

Theo nghién ctru ring méi trudng xdp cung cap dién tich bé mit 16n hon dé tiép xuc véi
xtr 1y, do d6 phan tng xir 1y s& nhanh hon ddi véi cac ving dat ngap nude SSF. Vi mit
nuée khong bi 16 nén cac van dé vé tiép can cong cong 1a tdi thiéu. Nhuoc diém cia cac
ving dat ngap nudc SSF 1a ching ton kém hon dé xay dung, trén co sé don vi. Do chi
phi, cac ving dat ngap nudc SSF thuong duoc sir dung cho cac dong chay nho. Dat ngap
nuéce SSF c6 thé kho diéu chinh hon so véi dat ngdp nudce trén bé mit, va chi phi bao tri
va stra chira thuong cao hon so v6i dat ngdp nudce trén bé mit. Uu diém ctia SSF 13 hiéu
qua xtr 1y cao, it béc mui va tiét kiém dién tich hon so v6i FWS. Tuy nhién, chi phi dau
tu ban dau c6 thé cao hon do yéu cau vat liéu loc va hé thong phan phdi nudc phire tap.
SSF duoc chia thanh hai loai chinh:!"]

+ Dong chay theo phuong ngang ( Horizontal flow — HF)

Dang dong chay ngang dugc thiét ké cho nude thai dau vao chay theo phwong ngang
dé di dén dng gom nudc thai dau ra.

Cay thiy sinh Ong thoét nudc

Dudng ong dau vio W ‘#
c N N Ho kiém soat
Ho kitm sodt ‘-.'; 3 e el

)]frcrrrrxnf,’g?ore-wrc e
AR R RN A AL R

Lop da Lép séi Lap da

Hinh 1. 5. Hinh dnh mé phong hé thong dong chay ngang

Ving dat ngip nude HF nude thai duoc dua vao ¢ dau vao va chay tir tir qua chét
nén dim, d4 soi dudi bé mit theo dudng ngang it nhiéu cho dén khi né dén viung dau ra.
Trong qua trinh nay, nudc thai sé tiép xuc véi mot mang ludi cac ving hiéu khi, thiéu
oxy va ky khi. Cac ving hiéu khi s& nim xung quanh r& va than r& ctia tham thuc vat dat

ngap nudc ro ri oxy vao gia thé. Trong qué trinh nudc thai di qua than ré, nudc thai dugc
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lam sach béng vi sinh vat. Dat ngap nudc HF co thé loai bo hiéu qua cac chét 6 nhiém
hiru co (TSS, BOD5 va COD) khéi nude thai. Do su truyén oxy han ché bén trong dat
ngap nudc, viée loai bo cac chét dinh dudng (dac biét 1a nito) bi han ché, tuy nhién, cac

vung dat ngap nude HF loai bo nitrat trong nude thai.

Mirc nwdc khéng ché

Da dam, soi

Dong chay ra

Cat nung, s6i, 43 vun Bé thu nudc

Hinh 1. 6. Lép vdt liéu va dwong miede chay trong hé thong dong chay ngang

+ Dong chay theo phuong ding ( Vertical flow - VF)

Nudc thai duoc phan phdi tir trén xudng phuong thang dung , qua 16p vt liéu loc,
gitip ting cudng oxy héa va hiéu qua xur Iy amoni. Dang dong chay dtng co thé chia ra
thanh cac loai nho nhu: dong chay dimg c6 trong cay hay khong c6 trong ciy, dong chay

tir trén xudng hay tir duéi 1én.

Lép soi Duéng ong dau ra Daura

Hinh 1. 7. Hinh anh mé phong hé thong dong chay dimg

Dong chay phuong dung thudng duoc str dung dé xir Iy nudc thai c6 ham luong nito
cao. Cac vung dat ngap nudc duge cung cip khong lién tuc trong mot mé 16n trén bé

mit. Chét 16ng nay dan dan thoat xubng qua 16p cat, soi va duoc thu gom boi mot mang
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lué6i thoat nude & gde. Pudng thoat nude hoan toan tu do va nd cho phép khong khi tai
tao. Liu chit 1ong tiép theo gitr lai khong khi nay va diéu nay cung véi suc khi do dinh

lwong nhanh 1én din dén truyén oxy tot va do d6 c6 kha ning nitrat héa

Ongcimg  Mat tiép nhan mudc thai

Ongcoco 1o
(~110mm ) /

1% slope
Mang éng thoat diy

Hinh 1. 8. Lép vt liéu va dwong miede chay trong hé thong dong chay dirng
> Uu va nhuwoc diém ciia cac loai hinh

Bdng 1. 6. Uu va nhuwoc diém ciia cdc logi dong chdy

U'u diém Nhuwoe diém

— Can mot dién tich lon.
— Loai bd nitrogen, phootspho

— Chi phi xay dung, van hanh va quan ly Kém

thap. ,
L Fi o oL — Gay mui hoi do sy phan huy cac
Chay mat |— Tai thi€u hoa thiét bi co khi, nang lugng |,

o o, chat hiru co.
va ky nang quan ly. 2 ] . .
A a. cnt an \ an 2 — Kiém soat muoi, con trung va
— On dinh nhiét d¢ va d¢ &m cho khu vye. | =~ | ,
cac mam bénh khac.

— Rui ro cho tré em va gia suc.

— Loai b6 hiéu qua nhu cau oxy hoa sinh
(BOD), nhu céu oxy hoa hoc (COD), tong

chét ran lo lting (TSS), kim loai nang. - Tén thém chi phi cho vat liéu cat,
. — [t ton dién tich hon. s0i.
Chay =9 R N . A \ . A A A 5 , r A A
R — Giam thiéu mui hoi va vi khuan. — Toc do xu ly c6 thé cham.
ngam

— T6i thiéu héa thiét bi co khi, ning lugng |- Nudc thai ¢ TSS cao c6 thé giy
va k¥ nang quan ly. tinh trang ngap tng.

— Van hanh quanh nam trong diéu kién
nhiét doi.
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#+ Pham vi 4p dung céng trinh dit ngdp nudéc

Hé théng dat ngdp nudc nhan tao di tro thanh giai phap xir Iy méi trudng duoc tng
dung rong rdi nho hiéu quéa xir Iy cao, chi phi van hanh thap va tinh than thién véi moi
truong. Cong nghé nay duogc sir dung da dang trong nhiéu linh vuc tir xtr 1y nude thai
sinh hoat, cong nghiép dén phuc hdi hé sinh thai. D6i véi nude thai sinh hoat va cong
nghiép, hé thong nay dic biét hiéu qua trong viée xir Iy cac chét hitu co (BOD, COD)
nhd hoat dong cuia vi sinh vat bam trén ré cdy va qué trinh hip thu cua thyc vat thay
sinh nhu lau sdy, béo tiy. Cac chat dinh dudng nhu nito, photpho ciing dugc loai bo
hiéu qua thong qua qua trinh hép thu cua thuc vat va chuyén héa sinh hoc, khién hé
théng nay tro thanh lwa chon 1y tudng cho cac khu vuc ndng thon, ving siu ving xa
thiéu hé thong xtr 1y tap trung.

Trong linh vic néng nghiép va chan nuéi, dat ngap nudc nhan tao chimg minh hiéu
qua ro rét trong xur 1y nude thai chan nuoi chira ham lugng cao amont, nitrat va photpho,
cling nhu nudc rua troi thudc bao vé thuc vat. Pbi véi nganh nuoi tréng thuy san, hé
thdng ndy dong vai trd nhu bé loc sinh hoc ty nhién, giup on dinh chat lugng nuéc, giam
tao doc va cac hop chit hitu co du thira, tir 46 nang cao ning sudt va giam thiéu dich
bénh cho thuy san. Mot irng dung quan trong khéc 1a xur ly nudce thai cong nghiép chira
kim loai ning tir cac nganh khai khoang, luyén kim. Théng qua co ché ling dong, hip
phuva hép thu cua thuc vat dic biét nhu co Vetiver, béo Nhat Ban, chudi hoa, hé théng

c6 kha nang loai bd hi¢u qua cac kim loai doc hai nhu chi, asen, thuy ngan.

Hinh 1. 9. Nhitng lodi thuc vit phé bién tai cong trinh ddt ngdp niede

Trong d6 thi hoa, dit ngdp nudc nhan tao duoc tng dung nhu giai phap xt Iy nude
mua chdy tran, von thuong mang theo diu md, chat rin lo limg va cac chat 6 nhidm
khac. Cac hé théng nay thuong dugc thiét ké dudi dang hd sinh hoc hodc bii loc tréng
cay, dong vai tro nhu bo loc tu nhién trude khi nudc thAm vao mach nudc ngﬁm hoac

d6 ra song hd. Vé mit sinh thai, cong nghé nay c6 y nghia quan trong trong viéc phuc
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hoi cac vung dat ngap nudc tu nhién bi suy thoai, khong chi cai thién chat lugng nudc
ma con tao moi trudng song cho cac loai thuy sinh, chim di cu va dong vat hoang da,

g6p phan bao ton da dang sinh hoc

Mic du ¢ nhiéu wu diém vuot troi nhu chi phi van hanh thép, khong st dung hoa
chét, than thién voi moi truong va cb thé ap dung tir quy mé ho gia dinh dén khu cong
nghi¢p, hé théng dat ngap nudc nhan tao van tdn tai mot sd han ché. He théng doi1 hoi
dién tich 16m, hiéu qua xur 1y phu thudc nhiéu vao thoi gian luu nudce va loai thuc vat
dugc st dung. Ngoai ra, hé théng c6 thé bi anh hudng béi diéu kién thoi tiét cuc doan
nhu 1 lut hay han han, va hiéu suat xir Iy mot s chat 6 nhiém dic biét nhu vi sinh vat
gy bénh c6 thé khong cao bang cac cong nghé hién dai. Tuy nhién, véi nhitng loi ich
to 1én vé mat kinh té, méi truong va xa hoi, dat ngdp nudc nhan tao van dang dugc xem
1a giai phap bén viing va ngay cang dugc Gmg dung rong rii trén toan thé gidi trong cong

tac bado v¢€ moi truong va phat trién bén viing.
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NHIEM VU 2. NGHIEN CUU THUC NGHIEM QUA TRINH CHUYEN
HOA CHAT HU'U CO VA NITRAT HOA

2.1 Muc dich
C6 duoc cac thong sd qua trinh sinh héa hiéu khi xir Iy chat hitu co va nitrat hoa
trong nudc thai tir nha may ché bién thay san va danh gia dugc hiéu xuat xtr Iy nude thai
trén mo hinh thyc nghiém.
2.2. Péi twong, ndi dung, phwong phap
2.2.1. Doi twong nghién ciru
- Nudc thai sau qua trinh xir 1y ky khi (UASB) tir nha may ché bién thuy san.
- Cac thong s cta qua trinh xir 1y sinh hoc trén mé hinh thyc nghiém
2.2.2. Ngi dung nghién ciu
2.2.2.1. Thiét Iap md hinh theec nghiém xa Iy sinh hoc SBR

MO HINH THWC NGHIEM 1

MATCATA-A MAT CATB-B
.& O
@1 T3

@ @
|

e e e s B S P i o P s e e e |

(4)

B SESEn =
#HE HZF HZEHRF HZF H#HZF H#ZF HZF H#3F HF HZF HFZ H#Z
MAT BANG

— CHU THICH—
(@) Bé chira nuéc
(2 May bom khi
(3 Van chinh khi

(@ ba bot

Hinh 2. 1. Hinh @nh m6 hinh thzc nghiém 1 trén ban vé
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< Chudn bj, hiéu chinh md hinh thuc nghiém
Chuén bi va hiéu chinh mé hinh thuc nghi¢m tai phong thi nghiém gé)m:
- Thung chtra c6 dung tich 50L
- Hé théng cap khi gdm thiét bi cAp khi va dia tan khi dé cip khi cho qué trinh van hanh.

- Cac dau bt do diéu kién moi truong pH, ORP va may do DO dé giam sat su thay doi
diéu kién méi truong trong qua trinh tién hanh thuc nghiém.

- Nguyén ly hoat dong: md hinh hoat dong theo nguyén ly bé sinh hda hiéu khi hoat
dong theo mé SBR; nuéc thai duoc cap vao thing chira (giai doan lam day) , sau d6 suc
khi theo thoi gian cai dat van hanh 1 mé 22h (giai doan phan tng), khi két thic thoi gian
phan ng thi ngirng cap khi va thuc hién qua trinh lang ( giai doan ling) va xa nudc sau
xur Iy 6 thoi gian 1a 1,5h, giai doan ngung cap khi s& phu thudc vao ngudi van hanh.
Sau khi cip nudc vao thing chira xong tién hanh vét van ma va bot khi ndi trén bé mat,
vi dic diém nudéc thai ché bién bot ca s& phat sinh nhiéu van ma khdng phan hay.

- Nudc sau lang s& duoc chtra vao cac thing chira dé chuan bi cho qué trinh xu ly bac 2
tai thuc nghiém 2.

Hinh 2. 2. Hinh dnh thuec té mé hinh thuc nghiém
- Tién hanh mé hinh sinh hda hiéu khi tai phong thi nghiém dé danh gia thong sé dé tinh
toan ra thdng sé van hanh cho xtr Iy nudc thai cong nghiép ché bién bot ca dat cot A
QCVN 11-MT:2015/BTNMT.

SVTH: Tran Hung Qudc Duy GVTH: PGS. TS. Tran Vin Quang 27



Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

- Thoi gian thye hién md hinh thuc nghiém tir ngay 8/4/2025 dén ngay 8/8/2025. Trong
d6 tir ngay 8/4 dén ngay 12/4 van hanh mo hinh dé thich nghi bun hoat tinh cho qua

trinh sinh héa hiéu khi va nitrat hoa .
2.2.2.2. Vd@n hanh mé hinh

4 Ldy mdu nuéc thai vé phuc vu cho qué trinh nghién ciu

san xuat sinh hoat

I |

Bé gom

Bé diéu hoa

v
Bé yém khi (UASB) | . _ Bundv

Piém lay ~
mau Bé thiéu khi
(Anoxic)

!

.......... N Bé Aerotank
l i hoan

i
i
[
I
i
i
[
i
i
v

Bé lang B SN Bé chiza bun

! !

Bé trung gian San phot bun

! !

R ) St dung dé G phin
Bon loc dp luc vi sinh bén cay

v
Bé chira nude
N
Chlorine_ _ Bé khir tring

v

Muong thodt nudc

Hinh 2. 3. So dé cong nghé hé thong xir Iy nudc thdi tdp trung ciia nha mdy
Nudc thai sau bé diéu hoa dugc dan qua bé ky khi (UASB). Bé nay c6 chac  ning
ling can va phan hay can lang. Trong bé ky khi dién ra qua trinh oxy hoa sinh hoa cac
chat hiru co hoa tan va dang keo trong nuéc thai duéi su tham gia caa cac vi sinh vat ky
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

khi. Vi sinh vat ky khi s& tiéu thu c&c chat hitu co dang keo va hoa tan c6 trong nudc dé
sinh trugng va tao ra nang luong dé hoat dong. Mot uu diém 16n cua bé ky khi 1a bé co
kha ning hoat dong tt khi ndong d6 BOD dau vao cao, cac vi sinh vat tiéu thu chét hiu
co hoa tan phan Ion dé tao ra ning lwong hoat dong va con lai 1a sinh truéng, tao té bao
méi vi vdy lugng bun tao ra rat it, ddng thoi tao ra mot lugng khi CHa, CO3, H2S va
duoc tan dung l1am chat dét.

Tién hanh lay mau nudc thai sau bé ky khi UASB cua hé théng. Vai tan suat lay
mau 1 tuan 1 Ian.

= 0 A
SRR s 5 .
i

Hinh 2. 4. Ldy mdu nuréc thdi tai ng xa cia bé UASB
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
su dung nuoc

Sau khi lay mau vé tién hanh hoc dé loai bo cac tap chat. Vi day 1a nudc Ky khi nén
s& duoc bao quan ¢ thung day nap kin. Mau sau khi 1ay duoc bao quan va phan tich cac
thong sb pH, do kiém, TSS, COD, N-NHg4*, N-NOs',...

+ Quy trinh vgn hanh hang nga
Van hanh 2 m6 hinh c6 tai trong khac nhau:
Thung 1: Van hanh véi tai trong tir 0.063 + 0.166 gcop/gbun .ngay
Thung 2: Van hanh véi tai trong tir 0.07 =+ 0.221 gcoo/gbun .Ngay

Hang ngay, vao lic 7h30 sang dén tat suc khi, lay miu 2 céc cho 2 thung dé déanh
gia d6 ling cuia bun sau 30 phut, 60 phut, 90 phit va 120 phit. Sau khi du thoi gian lang
tién hanh rat nude ra thing chuan bi cho thuc nghiém 2. Khi da hoan thanh viéc xa nudc
tiép tuc tién hanh cp nudc thai vao lai thing va bat suc khi. Vi nudc day 13 nuée thai
thay san nén khi & diéu kién hiéu van ma khong tan dugc nén phat sinh ra nhiéu van
m&, qua trinh suc khi c¢é thé bun bam vao van ma nén lugng bun chénh léch nhau ting
ngay.Vi vay tién hanh vét md cho dén khi khong con xuat hién van ma.

LAy miu dau ra di phan tich cac thong s nhu: Kiém,TSS, COD, N-NH4*, N-NO3°
, MLSS, MLVSS.

£ Qud trinh chuyén héa chdt hitu co

Trong qua trinh xir 1y sinh hoc hiéu khi, cic chét hitu co trong nudc thai s& duoc vi
sinh vat sir dung nhu ngudn carbon va ning luong; dudi didu kién c6 oxy DO > 2 mg/L,
mot phan chét hitu co s& bi oxy hoa hoan toan thanh khi carbonic (CO:) va nuée (H20),
phén con lai duoc chuyén hoéa thanh sinh khdi vi sinh vat méi, déng tho1 mot luong nho
khong bi phan huy sé& ton tai dudi dang chat ran vo co (tro).

Ba hudng chuyén hoa chinh cia chit hitu co:

+ Oxy hda tao ra nang lugng

+ Tong hop sinh khéi vi sinh vat (MLVSS)

+ Phan khong phan hiy duoc dugc goi la tro

* Cdc diéu kién va yéu cau dén qud trinh xir [y amoni va nitrat héa

Qua trinh sinh hoa hiéu khi xir 1y amoni va nitrat hoa 1a mot trong nhitng budc quan
trong trong h¢ théng xur Iy nudce thai, dac biét 1a cac h¢ théng Xt 1y nito voi ty 1€ dam
bao cho qua trinh sinh héa hiéu khi C:N:P = 100:5:1(theo khéi luong). Pay 1a qué trinh
vi sinh vat oxy héa amoéni (NH4") thanh nitrat (NOs") thong qua hai giai doan chinh:
nitrit hoa va nitrat hoa. Giai doan dau tién 13 nitrit hoa, trong d6 vi khuan Nitrosomonas

oxy hoa amoni thanh nitrit (NO2"). Tiép theo 13 giai doan nitrat héa do vi khuan
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
st dung nuoc

Nitrobacter thuc hién, chuyén nitrit thanh nitrat. Ca hai nhom vi khuan nay déu 13 hiéu
khi nghiém ngit va tu dudng, nghia 1a chiing can oxy dé sdng va sir dung CO- 1am ngudn

carbon, chir khong phai chit hitu co.

n VSV ) "
NH4 +1,5 02 — N02 +2H +H20
VSV
N02-+0,5 02 — NO3-

Pé qua trinh nitrat héa dién ra hiéu qua, mot trong nhitng diéu kién tién quyét 1a
ham luong oxy hoa tan (DO) phai dugc duy tri & muc toi vu. Vi khuan nitrat héa can rat
nhiéu oxy dé thuc hién qua trinh oxy hda améni va nitrit. Do d6, DO trong bé sinh hoc
phai dugc gitr on dinh tir 2 dén 4 mg/L. Néu nong do oxy thap hon 1 mg/L, hiéu suat xir
1y nito s& giam dang ké do vi khuan khong thé hoat dong binh thudng, tham chi bi trc
ché. Vi vay, viéc cung cip du luong oxy thong qua hé thdng suc khi 1a mot yéu t6 ky
thuat quan trong trong thiét ké va van hanh hé thong xir Iy nude thai co tich hop qua
trinh nitrat hoa.

Nhiét d6 ciing 14 yéu to anh huong 16n dén téc do va hiéu qua cua qua trinh. Vi
khuan nitrat hoa hoat dong manh nhét trong khoang nhiét do tr 25°C dén 35°C. Khi
nhiét 6 giam xudng dudi 15°C, tdc d6 chuyén héa améni s& cham lai dang ké. Néu
nhiét do xubng dudi 5°C, qua trinh gan nhu ngimg hoat dong hoan toan. Vi vay, d6i véi
cac vung khi hau lanh, can co cac bién phap cach nhiét hoac lam am nuée thai dé dam
bao hiéu suat xur 1y.

Mot diéu kién khong thé boé qua nita 13 pH. Trong qué trinh nitrat hoa, ion H* duoc
sinh ra, 1am giam pH ctia nudc thai. Néu pH giam xudng dudi 6,5, vi khuan nitrat hoa
s& b trc ché hoat dong. Do do, can duy tri pH trong khoang tir 7,0 dén 8,5 dé dam bao
moi truong 6n dinh cho vi khuan phat trién. Viéc bo sung chat kiém nhu natri bicarbonat
(NaHCO:s) hoidc voi (CaCOs) thuong duge ap dung dé kiém soat pH, dic biét khi tai
luong améni dau vao cao.

Ty 18 giita carbon va nito (C:N) trong nudc thai cling anh hudng dén hiéu suét caa
qua trinh. Do vi khuan nitrat hoa 1a ty dudng, chiing khong can carbon hitu co dé phat
trién. Néu nude thai co6 ndng do chat hitu co cao, vi khuan di dudng s& chiém wu thé,
tiéu thu nhiéu oxy va chiém khong gian song, lam giam diéu kién thuan lgi cho vi khuan
nitrat hoa.

2.2.3. Phwong phap
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

Trong qué trinh tién hanh thuc nghiém, phai thuc hién cac thao tac trich mau, bao
quan mau va phan tich cac théng sé bun va chat lwong nudc. Van hanh theo mé hinh
hoa 1ay miu do cac thong s6 .

Céc phuong phap duoc sir dung bao gdm:

- Lay miu duoc thyc hién theo TCVN 6663-1:2011

- Bao quan mau theo TCVN 6663-3:2008

- Phan tich cac thong sé chit luong nudce theo cac TCVN duoc liét ké tai bang sau:
Bang 2. 1.Cdc phwong phdp phén tich cdc théng sé chat lwong nwée thai

STT Chi tiéu Phwong phap Dung cu
May do pH Adwa AD12
1 pH TCVN 6492:2011 I .
Giay quy do pH
2 Do kiém TCVN 6636-1:2000 | Céc dung cu tai phong thi nghiém
TB hut chan khong
3 TSS TCVN 6625:2000 .
TB say Heraeus T6
TB pha mau HACH DRB200
4 COD TCVN 6491:1999
May do quang HACH DR900
5 N-NH4* TCVN 5988:1995 Bép dién, bo chung cit
6 N-NO3 TCVN 6180:1996 May do quang Jasco V-530
7 P-PO3- TCVN 4567:1988 May do quang Jasco V-530

Phuong phap théng ké, so sanh: cac két qua phan tich dwugc so sanh voi
QCVN 11-MT:2015/BTNMT.
Mot s6 hinh anh thyc hién thyc nghiém dugc thé hién tir hinh 2.5 dén hinh 2.7
_ : -

/ ?w 2 i -~ 5.
{ M3 S = 1d I

Hinh 2. 5. Qua trinh Hinh 2. 6. Ldy nude Hinh 2. 7. Phan tich
vot mo' sau khi cap dau ra tai mo hinh cdc thong so
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan mde thai sau xir Iy sinh hoc huéng
dén tai sir dung nuwoc

Trong qué trinh xur 1y s6 liéu va tinh toan két qua dé danh gia duoc mirc do xur 1y,

cac cong thirc dugc sur dung bao gom:
CoxVp
Ve

X T

- Tai trong chat hiru co: Lcuc =

Trong d6: Co: ndng d6 chat hiru co trong nudc thai (g/L)
Vo: thé tich nudc chira thai (md)
a: ndng do6 bun trong bé hiéu khi (g/L)
Vié: thé tich hitu ich caa bé hiéu khi (m®)
T: thoi gian van hanh 1 chu ky (h)

- Tai trong chét dinh dudng (N-NH4*): Lepp = -2 x 22

axVy; T
Trong d6: Ci: ndng d6 chat dinh dudng (N-NH4*") trong nudc thai (g/L)
Vo: thé tich nudc chira thai (m°)
a: ndng do6 bun trong bé hiéu khi (g/L)
Veé: thé tich hitu ich cua bé hiéu khi (m?3)
T: thoi gian van hanh 1 chu ky (h)

- Tai trong riéng trén don vi khdi lugng ban:

Lg=nac , 2 (gcHe /gmss .ngay dém)
mMLSS T
Trong d6: Mcrc : Luong chat hitu co dua vao hé thong mdi gid (g/h)
Moin : Khéi lwong bun hoat tinh (MLSS) ¢6 trong hé théng (g)
- Hiéu suat xtr 1y (E)
Cy-Cr
Cv

E= x 100

Trong d6: E - Hiéu suit xir 1y (%)
Cv - Nong d6 dau vao bé (mg/L)
Cr - Nong d6 dau ra bé (mg/L)
2.3. Két qua va thao luan
2.3.1. Pic diém nuwdc thai sau Ky khi
Két qua phan tich chat lugng nudc tir nha may ché bién thay san trong qua
trinh Ky khi tai bé UASB duoc thé hién tai bang 2.2.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todn nuée thai sau xit Iy sinh hoc hwéng
dén tai sir dung nuoc

Bang 2. 2. Céc thdng sé cac lan ldy mau sau bé ky khi UASB

Sau bé UASB

STT | Théng so | Pon vi Pot1 | Pot2 Dot 3 Dot 4

(8/4) (15/4) (22/4) (28/4)
1 pH - 8 7.9 8.2 8.3
2 Do kiém | mgCaCOs/L | 13000 | 14000 14560 13560
3 TSS mg/L 4469 | 5190 5275 4760
4 COD mg/L 4230 | 5700 4840 5310
5 N-NH4s* | mg/L 1527 | 1500 1610 1510
7 N-NOs~ | mg/L 0.12 0.19 0.1 0.1

Dua trén két qua phan tich cac mau nudéc thai sau bé ky khi UASB, ¢6 thé nhan

xét nhu sau:

Ham lwong chét hiru co, biéu thi qua chi s6 COD, dao dong tir 4230 dén 5700
mg/L, cho thiy nudc thai cé tai luong hitu co rat cao. Pay 1a diéu kién thuan loi
cho qua trinh xir ly ky khi vi vi sinh vat ky khi can ngudn carbon lam co chat dé
phan huy.

Vé mat dinh dudng, nong do nito amoni (N-NH.*) rat cao, duy tri & muc trén
1500 mg/L. Trong khi d6, nong d¢ nitrat (N-NOs") lai rat thap (chi khoang 0.1-0.2
mg/L), cho thiy qué trinh nitrat héa hau nhu chwa dién ra trong diéu kién ky khi
cua bé UASB.

Luong nudc thai cap cao mo hinh s& chénh léch nhau gitra 2 thung.

Lit Nudc thai cap vao mo hinh

3.5

3

2.5

2

15

1

0.5

0
S fF fF fF fF fF fF 8 fF fF F F fF F S S ND DD N
e T T - - s e T - S e S e
00 OO O « &N < 1N O N 00 O o < 1N O N 00 O < 1N O

= = = = =H =" =" =+ = AN N N N N NN

®mThungl mThung 2

Hinh 2. 8. Luwrong miede thdi cap vio méi thing
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Pé tai: Nghién ciru ap dung cong trinh ddt wot lam sach hoan toan mde thai sau xir Iy sinh hoc huéng

dén tai sir dung nuoc

2.3.2. Két qua diéu kién méi trwong

Két qua giam sat di€u ki€n moi trudng va cac thong s6 nong do bun hoat tinh

duogc trinh bay & bang 2.3.

Badng 2. 3. Két qud quan trdc diéu kién méi truong theo thoi gian

MLSS
Nga H DO (mg/l ORP (mV MLVSS
gay | p (mg/l) (mV) (mg/L) ()
75 - - - -
8/4
7 - - - -
1.7 - - 3.56 2.54
9/4
6.5 - - 3.66 2.79
6.5 2.13 47 3.62 2.94
10/4
7 2.96 44 3.95 2.86
11/4 6.5 2.86 58 3.94 3.07
6.5 2.03 52 3.96 3.14
7 2.48 98 3.81 2.79
12/4
7 2.77 89 3.73 3.03
6.8 551 84 4.02 3.15
14/4
7.4 4.63 59 4.18 3.22
6.5 3.98 30 4.06 2.97
15/4
6.7 351 24 411 3.06
6.6 3.76 35 3.12 3.18
16/4
7 3.22 28 4.05 3.08
6.6 4.02 45 3.84 2.76
17/4
6.5 3.88 38 3.92 2.96
6.5 3.97 52 3.81 2.86
18/4
6.5 4.05 54 3.89 2.92
6.5 5.3 79 3.79 3.02
19/4
6.5 3.87 64 4.12 3.26
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6.5 5.2 90 3.51 2.59
21/4

6.6 4.07 81 3.66 2.79

6.5 4.15 117 3.86 3.02
22/4

6.5 5.12 88 3.96 2.99

6.6 4.56 107 3.59 2.86
23/4

6.8 5.25 90 4.09 2.895

7 5.01 90 3.64 2.88
24/4

7 5.44 89 3.92 3.11

6.8 4.88 86 3.51 2.44
25/4

7 5.02 80 3.79 2.75

7 4.32 102 3.26 2.18
26/4

1.2 5.05 90 3.48 2.33

7 4.56 116 3.11 2.19
27/4

7.3 4.89 97 3.62 2.79

6.7 4.01 112 3.22 2.36
28/4

6.7 4.66 105 3.5 2.42

7.3 4.42 108 3.14 2.03
29/4

7.5 4.79 101 3.65 2.86

6.5 - - 3.11 2.95
4/5

7.3 - - 3.15 2.94

6.7 4.33 92 3.12 2.04
5/5

6.8 4.49 86 3.95 2.86

6.8 4.37 94 4.64 3.55
6/5

6.8 441 88 5.32 2.03

6.5 5.01 98 3.04 1.96
8/5

6.5 4.79 89 2.03 1.14

Céc thong s6 méi trudng dau ra dao dong twong ddi 6n dinh dam bao diéu kién

cho qua trinh sinh héa hiéu khi dién ra.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todn nuée thai sau xit Iy sinh hoc hwéng
dén tai sir dung nuoc
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EThung1l ®Thung2

> Ddi véi pH
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Hinh 2. 9. pH ciia mau nuwée dau ra ¢ 2 thing
- Gia tri pH & cac mé dau ra cua 2 thung 1an luot nam trong khoang 6.5 + 7.7
- Biéu d6 thé hién sy thay d6i chi s bun SVI 30 (mg/l) theo thoi gian cho thiy
luong bun dao dong trong khoang 70 + 160mg/1 phan 16n nam trong khoang chap
nhan duoc.

Chi s6 bun SVI 30
mg/l
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Hinh 2. 10..Chi sé biin SVI30 ciia 2 thing
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todn nuée thai sau xit Iy sinh hoc hwéng
dén tai sir dung nuoc

s B . “I. A '-L':'.‘"
Hinh 2. 11..Bun lang cua 2 thung

2.3.3. Qud trinh chuyén héa chit hiru co
Két qua qué trinh phén tich chat lugng nudc thai va nudce sau xtr 1y cia md
hinh dugc trinh bay 6 PHU LUC 1.
Két qua phan tich nuéc dau vao va dau ra mé hinh cho thy:
> Do kiém
- Kétqua do kiém dau vao va dau ra cia hé thong xem & PHU LUC 1.

mgCaCO; D¢ kiém thung 1

600.0

500.0

400.0

300.0

200.0

100.0

0.0
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™ = = - e+ 1 H | = =2 NN N N N[N
CAP (L) 3 2 1.5 2 2.5 1.75

o kiém Két thuc

Do kiém Bt dau

Hinh 2. 12.D¢ kiém bdt dau va két thic ciia thing 1
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Pé tai: Nghién ciru ap dung cong trinh ddt wot lam sach hoan toan mde thai sau xir Iy sinh hoc huéng
dén tai sir dung nuoc

- Thoi diém bét dau do kiém tai thung 1 thay doi lan lugt ndm trong khoang tir
174 + 585 mgCaCOa/L.

- Sau thoi gian 22h suc khi , do kiém tai thing 1 ¢ cac mé déu giam lan luot
nam trong khoang tir 75 + 250 mgCaCOa/L

'11EE’1L_:'{-J; D(’j kiém thl‘lngz
700.0
600.0
500.0
400.0
300.0
200.0
100.0
0.0
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e e e e - e ] B e B e e ] B B e
|0 O d N < 10D © N[O OO At D O N|OO O 1B O ©
N = " =+ H H H | = N|ON &N N N|N N
cAPiL) 3 2.5 1.75 2.5 3 2.5
PO kiem B3t dau Po kiem Két thuc

Hinh 2. 13.D¢ kiém bdt dau va két thiic ciia thing 2

Thoi diém bat dau do kiém tai thung 2 thay doi lan lugt nam trong khoang tir 258

+ 614 mgCaCOs/L.

Sau thoi gian 22h suc khi , @6 kiém tai thung 2 & cac mé déu giam lan luot nam

trong khoang tur 77 + 290 mgCaCOs/L

Biéu d6 thé hién nong do bat dau két thic caa thdng s6 COD va TSS trong 2 thiing

duoc bién hién tai hinh 2.11. d&n hinh 2.14.

mg/| COD tai thung 1
250
200
150
100
50
0
|O© P P P PR R R NN DN NN oo
FIF @ B £ ¢ @ JI® © R|®w @ J|IX|F d a a
B N S N N N N -V - - I N GO SN N
CAP (L) 3 2 1.5 2 2.5 1.75
Bit dau Kkét thuc Cot A QCVN 11-MT:2015/BTNMT

Hinh 2. 14. Nong d¢ COD bdt dau va két thiic ciia thing 1
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

COD tai thung 2
mg/l :
250
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0
LIL B E R 66 Q| o RI® B IIRITLL2 X
AP XN N N N N NSNS NN NSNS Nluy uoun wv
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CAP(L) 3 2.5 1.75 2.25 3 2.5
Dau vao DPéu ra Cot A QCVN 11-MT:2015/BTNMT

Hinh 2. 15. Néng dé COD bat dau va két thiic ciia thing 2

mg/ TSS thung 1
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CAP(L) 3

v/0T
v/1T
NPT
/ST
v/91
v/LT
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2 1.75

——— Bt dau Két thac Cot AQCVN 11-MT-2015/BTNMT

Hinh 2. 16. Nong dg TSS bt dau va két thiic ciia thing
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

mg/l TSS thung 2
200
180
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140
120
100
80
60 N
20
0
|l B P P PR RN NN NN NN o
FElE 2k &2 g2 JEIN® &2 a2 J[G&Faa
B S N S N R - T - ~ N - N - N
cir@)| 3 2.5 1.7 2.25 2.5
Bitdau  ——Két thuc Cot A QCVN 11-MT-2015/BTNMT

Hinh 2. 17. Nong d¢ TSS bat dau va két thiic ciia thing 2

- Két qua phan tich chét luong nudc sau xir Iy cho thiy: Nong do chat hitu co theo
COD thing 1 =23 + 72mg/l; thing 2 = 28 + 68mg/l va ndng d6 TSS trong thing 1
= 24 + 48 mg/l; thung 2 = 32 =+ 47 mg/l. Ca 2 thung nay déu dat QCVN 11-
MT:2015/BTNMT c6t A vé nong d6 COD va TSS.

- Hiéu sudt qua trinh chuyén hoa chat hitu co COD cua thung 1 véi tai trong theo khbi
luong 14 0.061 + 0.166 gCOD/gMLVSS.ngay, hiéu suat xtr 1y dat tir 68 + 83% (
trung binh 73.19%) so véi thoi diém ban dau (63 + 199 mg/l)

o Hi¢u suat xir ly COD cua thung 1
° gCOD/gMLVSS.ngay
90.00 0.18
80.00 0.16
70.00 0.14
60.00 0.12
50.00 0.1
40.00 0.08
30.00 0.06
20.00 0.04
10.00 0.02
0.00 0
S & fF fF fF Y Y YYD DD D
e e - - e - - s - -
00 OO O o < 1IN O N 00 OO 4 N O N 0 < I O
Y " 1 1 1 " " NN N NN

e Hiéu sudt  =====T3j trong

Hinh 2. 18. HIéu sudt xir Iy COD ciia thiing 1
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

- Hiéu suat chuyén hoa chét hitu co COD cua thung 2 v&i tai trong theo khdi lugng
12 0.07 = 0.221 gCOD/gMLVSS.ngay, hiéu suat xir 1y dat 65 + 83% (trung binh
72.74%) so véi thoi diém ban dau (61+206 mg/l).

% Hiéu suat xir Iy COD cua thung 2
gCODIgMLYSS ngay
90.00 0.25
80.00

0.2

70.00

60.00

50.00 0.15
40.00 01
30.00

20.00 0.05
10.00

0.00 0
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e Hidu sudt = Tai trong
Hinh 2. 19. HIéu sudt xir Iy COD cuia thing 2.
Hiéu suat xir Iy chét rén lo limg TSS cua thung 1 dat 60 + 77% (trung binh 66.95%)
so voi thoi diém ban dau (75+188 mg/l).

5 Hiéu suat xur Iy TSS tai thung 1

80.00
60.00
40.00
20.00
0.00
S S ! o, o;non
I I I I I I T I I I LI QL0
S g ¥ N U N 9N O F§ 1 66N F 118 & 0
A4 H =+ o+ H Hd N NN~ NN N

Hinh 2. 20.HIéu sudt xit Iy TSS ciia thing 1.

Higu suat xir Iy chét ran lo limg TSS cua thung 2 dat 60 + 82% (trung binh 71.41%)
so voi thoi diém ban dau (97+189 mg/l).
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi

st dung nuoc
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Hiéu suét xur Iy TSS tai thung 2
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Hinh 2. 21. HIéu sudt xir 1y TSS ciia thing 1.
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Nong do chat hitu co COD, TSS c¢6 trong nudc sau xtr Iy déu dat QCVN 11-
MT:2015/BTNMT cot A.

2.3.4. Qué trinh Nitrat hoa

Két qua qua trinh phén tich chit luong nude thai va nudc sau xir Iy ciia moé hinh
duogc trinh bay ¢ PHU LUC 1.

Sau qué trinh syc khi thi ndng d6 N-NH4* dau ra cia thung 1 = 3.9 = 7.7 mg/l;
thing 2 = 3.9 + 9.24 mg/l. Nu6c sau xtr Iy ciia ca 2 thung nay déu dat QCVN 11-

MT:2015/BTNMT cot A

mall Nong d¢6 N-NH4+ thang 1

40.0

35.0

30.0

25.0

20.0

15.0

10.0

5.0 — ~————  ————

0.0
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2223832395333 JIJIL8&7¥IT0ex

CAP(L) 3 2 1.5 2 2.5 1.75

Bitddu  ——XKEét thuc Cot A QCVN 11-MT:2015/BTNMT

Hinh 2. 22. Nong d¢ N-NHa* bt dau va két thiic cia thing 1
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

N6ng d& N-NH,* thung 2

mg/l
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Hinh 2. 23. Nong d¢ N-NH4* bat dau va két thiic cia thing 2
Hiéu sudt qua trinh chuyén hoa chat hitu co N-NH4* ctia thung 1 vdi tai trong theo
khéi lugng 14 0.016 + 0.054 gN-NH4*/gMLVSS.ngay, hiéu suat xir Iy dat tir 72 + 86% (
trung binh 80.66%) so v&i thoi diém ban dau (16 = 36.5 mg/l) .

Hiéu xuat xir Iy N-NH,* ctia thung 1
gN-NH4+/gMLVSS.ngay
0.06

100.00
90.00
80.00 0.05
70.00 0.04
60.00
50.00 0.03
40.00
30.00 0.02
20.00 0.01
10.00
0.00 0
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m Hiéu suit  ==tJi trong

Hinh 2. 24. HIéu sudt xir Iy N-NH4* ciia thing 1
Hiéu suat xtr ly chuyén héa chét hitu co N-NH4* ciia thing 2 vai tai trong theo
khdi lugng 12 0.023 + 0.053 gN-NH4*/gMLVSS.ngay, hiéu suat xu 1y dat 73 + 89% (
trung binh 82.25%) so véi thoi diém ban dau (23+50.7 mg/l).
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi

st dung nuoc

%
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Hiéu xuét xtr Iy N-NH,* ciia thung 2
gN-NH4+/gMLVSS.ngay
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Hinh 2. 25. HIéu sudt xir Iy N-NHa* ciia thing 2

N A A A A A o I " o I ¥ o I ¥ o |
e e e - e e e - - e e T -
N <N ON 0O 93 < 0 OWN WO < 10 O 0
=1 Hd H H Hd H NN NNN NN

m Hidu Suit  e==t3i trong

0.06

0.05

0.04

0.03

0.02

0.01

0

Luong kiém tiéu thu cho qué trinh chuyén héa amoni trong qua trinh nitrat héa thuc
té & cac mé tai thung 1 dat 5.5 + 11.2 mgCaCOa/mgN (TB 7.82 mgCaCOs/mgN), thiing
2 dat 5.53 + 12.34 mgCaCOs/mgN (TB 7.93 mgCaCOs/mgN). So véi tai liéu lién quan

[10] thi két qua trén cao hon Iy thuyét 7.14 mgCaCOs/mgN. Thuc té cao hodc thip hon

c6 thé do yéu td tac dong nhu nhiét do hoic cling ¢ thé do tinh chét ciia nude thai thuy

san.

mgCaCO3/mgN
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Hinh 2.

Luong kiém tiéu thuy tai thung 1
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26. Lurong kiém tiéu thu cia thung 1
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
st dung nuoc

meCaCoumen  Luong kiem tiéu thu tai thung 2
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Hinh 2. 27. Lwong kiém tiéu thu ciia thiing 2

Nong d6 N-NO3™ luc méi bat dau s& thip do ngudn nude thai 1a nude ky khi nén
amoni chua chuyén héa thanh Nitrat. Sau khi trai qua qua trinh sinh héa hiéu khi thi luc
d6 qua trinh Nitrat hda xay ra. Nong do N-NOs ltic bit dau tai thung 1 1an luot nim
trong khoang tir 1.6mg/l = 5.9mg/l, 1Gc méi bat dau tai thung 2 1an luot ndm trong
khoang tir 1.1 + 7.4mg/l.

Két qua phan tich chét lugng nudc sau xir Iy cho thiy: Nong d6 N-NO3 ciia nudc sau
xtr 1y tai thung 1 1an luot ndm trong khoang tir 10 = 29.4 mg/l, nuéc sau xir Iy cua thing
2 1an luot ndm trong khoang tir 15.3 + 33.2mg/I.

mg/ Nong d6 N-NO," tai thung 1
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Bit dau Két thuc

Hinh 2. 28. Nong dg N-NOs biit dau Va két thiic cia thing 1
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
su dung nuoc

mg/! Nong do N-NOj™ tai thung 2
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N-NO3- (mg/l) Bat dau N-NO3- (mg/l) Két thuc

Hinh 2. 29. Nong d¢ N-NOs™ bat dau va két thiic cia thing 2
2.3.5. Két ludn

Nghién ciru thuc nghiém két qua xu Iy chat hiru co va nitrat hoa bang qua trinh bin
hoat tinh. Két qua thuc nghiém cho thay:

- Nong d6 TSS va nong do chat hiru co theo COD dat cot A theo QCVN 11-MT:
2015/BTNMT

+ Hiéu suat xtr Iy COD tai thiing 1 dat tir 68 dén 83%.
+ Hiéu suat xtr Iy COD tai thiing 2 dat tir 65 dén 83%
+ Hiéu suat xtr Iy TSS tai thing 1 dat tir 60 dén 77%.
+ Hiéu suat xtr Iy TSS tai thing 2 dat tir 60 dén 82%.

- Luong kiém tiéu thy caa trung binh caa thing 1 1a 7.82 mgCaCOs/mgN, luong kiém
tiéu thu cua trung binh cua thing 2 1a 7.93 mgCaCOs/mgN. Lén hon 1y thuyét 1a 7.14
93 mgCaCO3z/mgN

- Nong do chat dinh dudng theo N-NH4* dat cot A theo QCVN 11-MT 2015/BTNMT.

+ Hiéu suat xt Iy N-NH,* tai thung 1 dat tir 72 dén 86%.
+ Hiéu suat xir Iy N-NH.* tai thung 2 dat tir 73 dén 89%

- Nong dd N-NO3 sau qua trinh nitrat hoa tai thing 1 12 10 + 29.4 mg//1, con tai thung 2
nong d6 N-NO3™ 12 15.3 mg/l + 33.2 mg/I

- Nuéc dau ra cac thdng sé déu dat cot A theo QCVN 11-MT 2015/BTNMT. Nhung
lrgng N-NO3" con cao nén can thém ap dung thuc nghiém 2 bang md hinh dat uét dé
xu ly triét de.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

Hinh 2. 30.Nwéc dau ra ciia mé hinh thue nghiém 1
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
su dung nuoc

NHIEM VU 3: NGHIEN CUU THUC NGHIEM QUA TRINH LAM
SACH HOAN TOAN NUOC THAI SAU XU LY SINH HQC

3.1. Muc dich

Ap dung nghién ctru thyc nghiém mé hinh dat wdt dé lam sach hoan toan chét hitu
co va chat dinh dudng con lai trong nudc sau xt 1y sinh hoc huéng dén tai sir dung nude.
3.2. Péi twong, ndi dung, phwong phap
3.2.1. Péi twong nghién civu
- Nudc sau qua trinh xir Iy bang phuong phap sinh hoa hiéu khi tai thuc nghiém 1
- Cac thong s cua qua trinh xir Iy bang dat wdt trén mo hinh thuc nghiém 2
3.2.2. Ngi dung

Sau qua trinh xtr Iy sinh héa hiéu khi, nu6e thai van con ton du ham lugng nitrat
(NOs") cao do da hoan tat giai doan nitrat hoa, dong thoi c6 thé con du mot phan amoni
(NHs+%), dé loai bo triét dé cac dang nito ndy va ning cao hiéu qua xir 1y, c6 thé ap dung
budc xir 1y bac hai théng qua mé hinh dit ngip nude co trong cay, noi cac loai thuc vt
thiry sinh hép thy truc tiép nito v6 co tir nude dé tong hop thanh chét dinh dudng nubi
ciy, giup giam tai nito tong ma khong can dén qua trinh khir nitrat, tir d6 loai bé hoan
toan nito dudi dang khi nito (N2) thoat ra ngoai, mang lai hi€u qua xur 1y cao va dam bao
chat lugng nudce dau ra dat tiéu chuén xa thai.

3.2.2.1. Thiét Igp mé hinh thuc nghi¢m theo mé hinh dit wot

SVTH: Tran Hung Quéc Duy GVTH: PGS. TS. Tran Vin Quang 49



Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

MO HINH THUC NGHIEM 2: MO HINHDATUOT
MATCATB-B

MATCATA-A

L s0
S

MAT BANG .
@ — CHUTHICH —
(?) Thing chira nwéc dau vao
datwot
(® Module dat wét chira béo

® Wodule dét w6t chiva séi
® Van chinh ddng

(&) Bwémg nwécra

Bwong Ong XA day

@ 6ngwoc

% C &t san Beo tay
BB Da soi Nwéc

Hinh 3. 1.Mé hinh thuc nghiém 2 trén ban vé

& Chudan bi, hiéu chinh mé hinh thuc nghiém
Chuan bi hiéu chinh tai mong thi nghiém gém:

- 2 mang sit c6 kich thuéc mdi mang la DxRxH= 3m x 0.4m x 0.4m

- Chuén bj 16p vat liéu loc nhu: da dam, soi, cat san.

- 2 thung chura 30L, 2 thung chtra 20L

- Chuan bj van va dudng 6ng

- St dung nhiing cay béo tay va cdy dong riéng dé sir dung vao trong md hinh

* Nguyén Iy hoat dong

Nudc sau xir 1y sinh hoc s& dugc chira trpng thung chira dé tiép tuc cho qua moé hinh
dat u6t. Tai day co ché loc dién ra khi dong nudce thai di qua cac 16p vat liéu loc tu nhién
gdm & cdy, soi, cat, qua trinh ling ciing say ra vi luu luong thap nén dong nudc sé tinh.
Str dung cac tham thuc vat dé hap thu cac chét dinh dudng nitrat thai ra khi nito (N2)
va giai phong ra ngoai khong khi. Qua trinh nay gitp loai bo hoan toan nito khéi nudc
thai, han ché hién tuong phu dudng khi nudc thai dugc xa ra méi trudng. Nudce sau khi
chay qua md hinh dit uét s& giam di d6 duc, chét dinh dudng trong nudc, sach hon va

giam di mui hoi.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

Hinh 3. 2.Thuec té ciia mé hinh thwc nghiém 2

Tién hanh mé hinh thuc nghiém dat u6t dé danh gia 6 1am sach ctia mo hinh hudng

dén tai str dung nudc.

Thoi gian bat dau thuc hién mo hinh chinh thirc vao ngay 12/4/2025 dén ngay

6/5/2025.
3.2.2.1. Vidn hanh mo hinh

Sau khi rat nuée di xir Iy ciia mo hinh sinh héa hiéu khi s& duoc cip vao thung chta
nudce caa mo hinh thyc nghiém dat wét. Chinh van sao cho nuée chay vao véi luu lugng
11/h nham ting thoi gian nude luu trong mang dé cay cé thé hap thu chat dinh dudng ki
hon va tranh cho nudc x4o tron manh dé ting kha ning ling. Nudc sau khi ra mé hinh
dat w6t sé tién hanh lvu mau rdi di phén tich cac thong s6 nhu kiém, N-NH4*, N-NOs™,
COD, TSS nham danh gid dugc qua trinh 1am sach. Twong ty mdi ngay cap vao thing
mo hinh 2 14n sang 9h00 va chiéu 17h00.

Luong nudc cip vao md hinh dat uét: Tir ngay 12/4 dén 23/4 luong nudce cp vao
10L/1 mé, con tir ngdy 24/4 dén ngay 6/4 lugng nude cap vao 20L/1 mé.

Thoi gian luu nudce trong mang cua mé 1 trung binh 8,03h, thoi gian luu nudce trong
mang tai mé 2 trung binh 15,08h.

3.2.3. Phwong phap
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
su dung nuoc

Trong qué trinh tién hanh thuc nghiém, phai thuc hién cac thao tac trich mau, bao
quan mau va phan tich cac thdng sé chit luong nudc, danh gia su phat trién cua cay béo
tay va cay chudi nuéc.

Céc phuong phap dugce st dung bao gdm:

- Lay mau dugc thyuc hién theo TCVN 6663-1:2011

- Bao quan mau theo TCVN 6663-3:2008

- Phan tich cac thong s chit lwong nudce theo cac TCVN duoc liét ké tai bang sau:
Badng 3. 1.Cdc phuwong phdp phan tich cdc théng so6 chdt lwong nude thai

STT | Chi tiéu Phwong phap Dung cu
May do pH Adwa AD12
1 pH TCVN 6492:2011 = .
Giay quy do pH
2 Do kiém TCVN 6636-1:2000 | Céc dung cu tai phong thi nghiém
TB huat chén khéng
3 TSS TCVN 6625:2000 .
TB say Heraeus T6
TB pha mau HACH DRB200
4 COD TCVN 6491:1999
May do quang HACH DR900
5 N-NH4* TCVN 5988:1995 Bép dién, bo chung cat
6 N-NOs TCVN 6180:1996 May do quang Jasco V-530

Phuong phép théng ké, so sanh: cac két qua phan tich duoc so sanh véi
QCVN 11-MT:2015/BTNMT.
Trong qué trinh xir 1y s6 liéu va tinh toan két qua dé danh gia dugc muc do xu 1y,

cac cong thirc dugc st dung bao gom:

- Tai trong riéng trén don vi dién tich mang:

Lr= % X 2T—4 (gcop /m? .ngay dém)
mang

Trong d6: Mcop : Luong chit dinh dudng dua vao hé théng mdi gio (g/h)
Sméng : Dién tich mang chtra nudc tai mo hinh (m?)
Q: Luu lugng nudc
- Hiéu suét xtt Iy (E)

E = SR w100
Cv

Trong d6: E - Hiéu suat xir 1y (%)
Cv - Nong d6 dau vao bé (mg/L)
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

Cr - Nong do dau ra bé (mg/L)
3.3. Két qua va thio luin
3.3.1. Piéu kign méi truwong
Diéu kién moi trudng cua chit lwong nudce sau xtr 1y tai md hinh dat uot duoc trinh
bay ¢ PHU LUC 2.

Thot gian luu nuée

gi
20
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5
0
> 8 fF fF fF fF fF F Y Y Y Y Y S LD NN
L e - - e s - - -
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EMé1 mMé2
Hinh 3. 3.Thoi gian luu nudc trong mé hinh cua 2 mé
pH
6.75
6.7
6.65
6.6
6.55
6.5
6.45
6.4
6.35
6.3
6.25

ST a @ gl o T o o gt g P 0
Hinh 3. 4.D6 pH dau ra ciia mé hinh dat wot

Céc thong s6 moi truong dau ra dao dong twong dbi 6n dinh dam bao diéu kién cho

qua trinh hip thy chit dinh dudng va chat hitu co tir ciy
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

Hinh 3. 5.Piéu kién thurc té tai m6 hinh

Thuec vat thity sinh sir dung ciy béo tay (luc binh), beo cdm va cdy dong riéng nhiing
loai cay nay déu chiu ngap nudc tot va co bo ré phat trién manh tao diéu kién dé vi sinh
vat phat trién. M6 hinh dugc dit ngoai troi nén da anh sang dé cay phat trién va quang
hop, hé trg qua trinh hap thu dinh dudng va 6xy héa nudc thai.

3.3.2. Két qud nwde sau xi Iy ciia mé hinh dit wot

Nude dau ra cua 2 thung mo hinh sinh héa hiéu khi s& dugc tron chung lai léy lam
nuéc dau vao ctia mo hinh dat uoét.

Két qua qua trinh phan tich chat lugng nudc sau xir Iy ciia mo hinh dat uét dugce trinh
bay & PHU LUC 2. Két qua phan tich cho thy:

> D6 kiém

Két qua do kiém sau qué trinh xtr 1y tai mo hinh dit w6t dugc so sanh véi chét luong

nude dau vao.
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
su dung nuoc

mgCaCO./L Luong kiém dau ra

250.0
200.0
150.0
100.0

50.0

0.0
12/4 14/4 15/4 16/4 17/4 18/4 19/4 21/4 22/4 23/4 24/4 25/4 26/4 27/4 28/4 29/4 4/5 5/5 6/5

Kiém (mgCaC03) Dau vao Kidm (mgCaC0O3) Pau ra
Hinh 3. 6.D¢ kiem ddau vao va dau ra ciia mé hinh dat wot

- Chat luong nude dau vao do kiém lan luot nam trong khoang tir 72.5 + 222.5
mgCaCOsl/L.
- Sau thoi gian luu nudce tai mé hinh, do kiém sau khi xa ly déu giam lan luot nam
trong khoang tur 38 + 110 mgCaCOs/L

> Nong do TSS

Két qua ndng d6 TSS sau qua trinh xir 1y tai mé hinh dat u6t duoc so sanh voi chat
lugng nudce dau vao.

ml Noéng d6 TSS
45
40
35
30
25
20
15
10

14/4 15/4 16/4 17/4 21/4 22/4 23/4 24/4 25/4 26/4 27/4 4/5 5/5 6/5
Pau vao daura
Hinh 3. 7.Nong dg TSS dau vao va dau ra mé hinh dat wot

- Chét lwong nudc dau vao ndng d6 TSS lan luot nam trong khoang tir 25.5 + 42.5
mg/L.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

- Sau thoi gian luu nuéc tai md hinh, ndng do TSS sau khi xir Iy déu giam lan luot
nam trong khoang tir 12 + 25 mg/L.

% Hiéu suat x&r ly TSS

60.00

50.00

40.00
30.00
20.00
10.00

0.00

14/4 15/4 16/4 17/4 21/4 22/4 23/4 24/4 25/4 26/4 27/4 4/5 5/5 6/5
Hinh 3. 8.Hiéu sudt xir Iy TSS

Hiéu suét xu 1y chat rin lo limg TSS ctia mo hinh dét w6t dat 40.5 + 56.25% (trung
binh 46.72%) so véi thoi diém ban dau (25.5+42.5 mg/l).
> Nong do COD
Két qua nong do TSS sau qua trinh xr 1y tai md hinh dat uét dugc so sanh véi chat
luong nude dau vao.

mall Nong d6 COD
45
40
35
30
25

20
15
10

14/4 15/4 16/4 17/4 18/4 19/4 21/4 22/4 23/4 26/4 27/4 28/4 4/5 5/5 6/5

———D3au vao daura

Hinh 3. 9.Néong dé COD dau vao va dau ra mé hinh dat wét

- Chat luong nudc dau vao ndong ¢6 COD lan lwot nam trong khoang tir 20.5 + 38.5
mg/L.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

- Sau thoi gian luu nudc tai md hinh, ndng d6 COD sau khi xt Iy déu giam lan luot
nam trong khoang tir 10 + 21 mg/L.

% Hiéu suat xtr Iy COD
60.00

50.00

40.00
30.00
20.00
10.00

0.00

14/4 15/4 16/4 17/4 18/4 19/4 21/4 22/4 23/4 26/4 27/4 28/4 4/5 5/5 6/5
Hinh 3. 10.Hiéu sudt xir Iy COD

Hiéu suat xir Iy ham lugng cht hitu co COD ctia mé hinh dat w6t dat 41.38 + 51.22%
(trung binh 44.78%) so vdi thoi diém ban dau (20.5+38.5 mg/l).
> Nong do N-NH,*
Két qua nong d6 N-NHs* sau qué trinh xir 1y tai mo hinh dat w6t dugc so sanh voéi
chat lugng nudc dau vao.

Nong d6 N-NH,+

3
Q

O B N W b U1 O N O ©

12/4 14/4 15/4 16/4 17/4 18/4 19/4 21/4 22/4 23/4 24/4 25/4 26/4 27/4 28/4 29/4 4/5 5/5 6/5

daura

= D3au vao
Hinh 3. 11.Nong dé N-NH4* ddu vao va dau ra mé hinh ddit wét

- Chit luong nudc dau vao nong dd N-NH.* 1an lugt nam trong khoang tir 3.9 + 7.73
mg/L.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

- Sau thoi gian luu nuée tai md hinh, ndong d6 N-NH4* sau khi xir Iy déu giam lan
lwot nam trong khoang tir 1.5 + 5 mg/L.

% Hiéu suat xtr Iy N-NH,*
70.00
60.00

50.00

40.00
30.00
20.00
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Hinh 3. 12.Hiéu sudt xir Iy N-NH4*

Hiéu suat xir Iy ham luong chit dinh dudng N-NH4* ctia mé hinh dét uét dat 33.55
+ 48.67% (trung binh 41.93%) so v&i thoi diém ban dau (3.9+7.73 mg/l).

> Nong d6 N-NOs’

Két qua ndng do N-NOs™ sau qua trinh xtr 1y tai mé hinh dat u6t duoc so sanh véi
chat lugng nudce dau vao.

mg/| Nong do N-NOy
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daura

——P3au vao
Hinh 3. 13.Nong dé N-NOg™ ddu vao va dau ra mé hinh ddt wét

- Chat lugng nude dau vao nong do N-NOs 1an luot nam trong khoang tir 13 + 31.5
mg/L.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

- Sau thoi gian luu nuéc tai mé hinh, nong do N-NOs™ sau khi xtr 1y déu giam lan
lwot nam trong khoang tir 6.2 + 15 mg/L.

% Hiéu suat xir Iy N-NO,-

gN-NOg'/mz-ngéy
80.00 0.7

70.00 0.6
60.00 05
50.00

0.4
40.00
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30.00
20.00 02
10.00 0.1

0.00 0
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B Hifu suit  e===t3jtrong
Hinh 3. 14.Hiéu sudt xi 1) N-NOg’

Hiéu sut xtr Iy ham luong chat dinh dudng N-NO3™ ctia mo hinh dat uét dat 50 +
69.16% (trung binh 54.95%) so véi thoi diém ban dau (13 + 31.5 mg/l). Véi tai trong
nam trong khoang tir 0.26 + 0.63 gn-no3z/mM?.ngay

3.3.3. Két lugn

Theo két qua nghién ciru loai bé chat hitu co va chat dinh dudng con du cua qua

trinh sinh hoa hiéu khi bang mé hinh thuc nghiém dat wét, cho thay:

- Nong d6 chat hiiu co theo COD va ndéng d6 chat dinh dudng theo N-NH4*, N-
NOs" . Sau khi nudc da dugc xir Iy bang mo hinh dat wét cac nong do cé giam so véi
chat luong nuéc dau vio.

+ Hiéu suat xir Iy COD dat tir 41.38 dén 51.22% ( trung binh dat 44.78%)
+ Hiéu suat xir Iy N-NH* dat tir 33.55 dén 48.67% ( trung binh dat 41.93%)
+ Hiéu suat xir Iy N-NOs™ dat tir 50 dén 69.16% ( trung binh dat 54.95%)
- Nong do chat ran lo ling TSS ciing c6 giam sau khi duge xir Iy bang hé théng
dat uot, cy thé hiéu xuat xir 1y dat tir 40.6 dén 56.25% ( trung binh dat 46.72%). Nudc
sau khi chay ra mé hinh d6 trong tuong di cao va khdng con mui hoi.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todan mede thai sau xvr Iy sinh hoc hwéng dén tdi
st dung nuoc

Hinh 3. 15.Hinh dnh thuc té nude sau khi ra mé hinh dat wét

- Khi van hanh mo hinh dét uét cling co nhiéu han ché bat loi nhu thoi tiét cling
c6 thé anh huong dén két qua phan tich, vi khong dugc rao ludi nén nhing cay thiry
sinh trong mé hinh bi nhitng con &h wong va nong noc tac dong tiéu cuc dén cay din
dén mo hinh khéng hoat dong dugc hiéu qua.

3.3.4. Pé xuit tdi sir dung nuwéc

Nuée sau khi xtr 1y bing mé hinh cong nghé dit udt so sanh véi QCVN
08:2023/BTNMT d¢ tién hanh danh gia mirc d6 c6 thé tai sir dung. Két qua theo cac
thong s6 chat lugng nude sau khi xir Iy bang mo hinh dat w6t cho thiy nudc dat muyc
D cua QCVN 08-MT:2023/BTNMT, nudc dat myc D s€ khong phu hop cho sinh hoat,
twdi cdy an trai,... ma chi c6 thé tai sir dung cho cac muc dich khéng yéu cau qua chat
lwong nuée cao nhu twdi cdy canh, rira dudng, rira san nha xudng, bd xung nudc cho

ho canh quan,...

Minh chimg cho thdy nuéc sau xir Iy bang mé hinh dat w6t c6 thé gilp cay phat
trién tot d6 13 ciy dong riéng khi méi bét dau trong c6 chiéu cao twong dbi thap chi
35cm tinh tir gbc tdi be 14, sau gan 1 thang van hanh md hinh dt w6t thi cay dong riéng
d3 sinh tredng va phat trién manh t6i 74cm tinh tir gbe toi be 14. Nho hap thy chét dinh
dudng trong nudc thai, vi vay c6 thé ap dung viéce tai sir dung nudce sau xir Iy bang mo

hinh dt u6t c6 thé st dung dé tudi cdy canh hodc 1am diy nude cho hd canh quan.
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Pé tai: Nghién ciru dp dung cong trinh dat wot lam sach hoan todn mede thai sau xvr Iy sinh hoc hwéng dén tdi
su dung nuoc

Hinh 3. i6TCdy liic bat ddau vdn hanh Hinh 3. 17. Do chiéu cao ciia cdy sau 1

md hinh thang van hanh

* Dé xuit ap dung mé hinh dit wét

Theo van hanh mo6 hinh thyc nghiém, chit luong nudce sau khi xur ly bﬁng mo hinh
dat wdt dat muc D thudc QCVN 08-MT:2023-BTNMT thi c¢6 thé ding dé rira thiét bi
tai nha may, rira dudng, tudi cay canh,... D& xuit 4p dung mo hinh thuc nghiém dat
wdt vao hé théng xir Iy nudce thai cta nhitng nha may ché bién thiy san c6 cong suit
nho khoang 5-10m3/ngay. Vira gitip xir Iy thém 1 bac, vira gilp tai tao canh quéan cho

nha may. Ciing c6 thé ap dung mé hinh dit u6t tai cac khu cho ¢ qué c6 quy mé nho,

vura gitip xu 1y nudce thai tr chg vira tao canh quan cho khu vue.

Hé théng mo hinh dat uét nay tan dung thuc vat thay sinh va vi sinh vat dé loai bo

cac chat 6 nhiém, c6 wu diém 1a chi phi van hanh thap, hiéu qua trong viéc xir Iy chat
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
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dinh dudng va chét hitu co tai nha mdy ché bién thuy san, ddng thoi tao canh quan xanh
mat. Co nhuge diém 1a tde do xur 1y cham nén dan dén dién tich xur 1y nudc thai phai
16n. Néu nha may c6 cong xuat khoang tir 5-10m? thi phai can dién tich cho mé hinh dat
udt khoang tir 188 — 375m? dién tich dit cho mé hinh dat udt.
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Pé tai: Nghién ciru dp dung cong trinh ddt wot lam sach hoan toan nudc thai sau xir 1y sinh hoc huong dén tdi
st dung nuoc

KET LUAN

Trudce tinh trang 6 nhiém moi trudng nudce va nhu cau tai so dung nudc ngiy cang
cao, trong nganh ché bién thuy san voi dic thu phat sinh lwong 16n nude thai giau chat
hitu co va chat dinh dudng, viéc img dung mo hinh thyc nghiém xur 1y sinh hoc dat cot
A theo QCVN 11-MT:2015/BTNMT va 4p dung mé hinh thyc nghiém bang cong nghé
d4t ngap nude nhan tao (Constructed Wetland — CW) nhu méot budce xur 1y bac ba di cho
thdy tiém nang rd rét. Két qua thuc nghiém cho thy, nudc sau xir Iy bang mé hinh dat
udt dat muc D theo QCVN 08-MT:2023/BTNMT, tic co thé duoc tai sir dung cho céc
muc dich khong doi hoi chét lugng nudc cao nhu: tudi cay canh, rira san nha xudng, rira

duong, bd sung nude hd canh quan, hodc vé sinh thiét bi trong nha may.

Mac du chat lugng nudce dau ra chua dap ing dugce yéu cau cho cac muc dich tudi
cdy #n trai hodc sinh hoat, mé hinh van dong vai trd quan trong trong viéc nang cao hiéu
qua xtr Iy nude thai sau giai doan sinh hoc, gép phan gidm thiéu 6 nhiém va tiét kiém

tai nguyén nudc.

Tir cac két qua dat duoc, dé tai dé xuat 4p dung mo hinh dat ngap nudc cho cac nha
may ché bién thuy san c6 cong suit xir Iy nude thai nho. Pay 1a giai phap phu hop vé
mat k¥ thuat, kinh té va moi truong. Ngoai ra, mé hinh cling co thé duoc trién khai tai
cac khu cho noéng thén quy mé nhé, vira phuc vu xir Iy nudc thai, vira gop phan cai thién
canh quan d6 thi va méi truong sdng.

Nghién ctru ndy gop phan khang dinh tiém ning tng dung ciia cong nghé dat ngap
nudc trong xur 1y va tai st dung nudce thai tai Viét Nam, dic biét 1a trong bdi canh tai

nguyén nudc dang chiu nhiéu ap lyc tir bién d6i khi hau va phat trién cong nghiép.
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PHU LUC
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