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TOM TAT

Bai bdo trinh bay két qua nghién cieu kha nang xie 1y nude thai chin nudi lon sau bé biogas
bang mé hinh két hop bdi loc trong cdy (BLTC) va ho sinh hoc (HSH). M6 hinh thi nghiém gom
cé: 1 thing cao vi (24 L), 1 BLTC L x B x H = (1,05 x 0,3 x 0,6) m, 1 HSH hiéu khi (Lx B x H =
(0,7 x 0,3 x 0,5) m. M6 hinh vén hanh tir 02/10/2022 @én 30/11/2022 véi heu leong 12 Lingay.
Nuée thai vao md hinh c6 mize dg 6 nhiém cao, gia tri trung binh cac théng sé pH, COD, NH,
PO}~ twong ung 1a 7,04 + 0,18; 701,76 + 33,21 mg/L; 740,61 + 18,65 mg/L; 56,54 + 4,05 mg/L.
Sau 47 ngay Vdn hanh mé hinh dat hiéu qud xi ly 6n dinh. Nong dé trung binh cac théng sé COD,
NHj, PO3~ciia mede thdi sau xir Iy giam déing ké, twong iimg la 147,76 + 6,35 mg/L; 208,78 +
4,16 mg/L; 14,08 £ 2,04 mg/L voi hi¢u sudt xir ly twong vng la 79,14%, 71,88% va 74,99%. Nuoc
thdi sau xit [y ¢ pH trung binh la 8,1 = 0,34. Tuy nhién, nudc thdi sau xit [y chua dat gia tri gidi
han ciia tiéu chuan QCVN 62 - MT: 2016/BTNMT doi véi cdc théng sé da phan tich.

Tir khéa: Xir Iy nudce thai; Béi loc tréng ciy; Hb sinh hoc; Xir Iy nudc thai chin nudi.
1. MO PAU

Nudce thai chan nudi lon 1a mot loai hinh nude thai ¢6 mtc dé 6 nhiém cao can phai dugc thu
gom xir Iy trude khi thai nham bao vé cac ngudn nude tiép nhan khoi bi 6 nhidm. Nudc thai chin
nudi lon thuong co6 ham lugng chat hitu co, cin lo ling, N, P, vi sinh vat gay bénh 16n. Gia tri
COD, TN, TP, SS va coliform trong nudc thai chan nudi lon thit rat cao, véi cac gia tri twong
tng 1a 2500 - 12.120 mg/L, 185 - 4.539 mg/L, 28 - 835 mg/L, 190-5830 mg/L va 4 x 10* - 108
MPN/100 mL [5]. Mét trong nhitng cong nghé xtr Iy nudc thai chan nudi lon duge ap dung phd
bién tai Viét Nam hién nay la blogas No dugc str dung phé bién tir quy md ho gia dinh d&én quy
mo trang trai. Nudc thai chan nudi phat sinh tir cac hd gia dinh thuong duge xu ly qua bé biogas
r0i xa ra moi trudng tiép nhan. Khi sinh hoc tao ra tir cac bé biogas c6 thé dugc sir dung lam chit
dbt giup tiét kiém nhién liéu. Tuy nhién, nudc thai chin nudi sau khi xir Iy qua bé biogas thuong
chua dat tiéu chuan thai cia QCVN 62 - MT:2016 BTNMT dé dugc phép thai vao ngudn tiép
nhan [5]. Theo nghién ciru cia Nguyén Thi Hong, Pham Khic Liéu (2012), nudc thai chin nudi
lon sau bé biogas tai cac hd gia dinh ¢ Thira Thién Hué co néng d6 cac thong s6 BODs, COD,
TKN va TP tuong ung la 192 - 582 mg/L; 264 - 789 mg/L; 335 - 712 mg/L va 122 - 492 mg/L
[6]. Mot nghién ciru khac cua ctia Vi Binh Ton, Lai Thi Chc, Nguyén Vén Duy vé danh gia hiéu
qua xur ly nudce thai chan nudi lon sau bé biogas tai ving dong bang song Hong ciing cho thiy
can tiép tuc xir Iy dong thai sau bé biogas trudc khi thai vao ngudn tlep nhén [9]. Ngoai ra, thyc
té tai nhiéu ho chin nudi hay céc trang trai thuong xdy ra tinh trang bé biogas bi hoat dong qua
tai lam giam kha ning xt 1y cua cong nghé nay, khién nudc thai sau xir Iy qua bé biogas con
muc d6 6 nhiém thuong con & mic khé cao.

Bii loc trong cdy (BLTC) la nhimng hé thong k¥ thuat ma dugc thiét ké va xay dung st dung
cac qua trinh ty nhién lién quan dén thyuc vat & dit ngap nudc, d4t va hé vi sinh vat trong mot hé
thng dé xur 1y nudc thai (XLNT) [7, 12]. BLTC ¢6 nhiéu wu diém nhu: XLNT trong diéu kién tu
nhién, than thién moi trudng; dé van hanh, chi phi xay dung va van hanh thip; hoat dong 6n
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dinh, strc chiju tai tdt véi sy dao dong cua ché do thuy luc va tai lugng chét 6 nhiém va hiéu qua
xtr Iy cao. Nude thai sau xtr Iy ¢6 SS trung binh < 20 mg/L; nong d6 BOD < 20 mg/L; kha ning
Iuu gitr tot mot sé kim loai nang; kha nang khtr vi sinh vat gy bénh cao; lam tdng gia tri da dang
sinh hoc; cai tao canh quan, tao khu vui choi giai tri, hoc tép; sinh khéi thuc vat, bun phan huy,
nudc thai sau xu 1y tr BLTC con ¢6 gia tri kinh té [13]. Tuy nhién, BLTC ciing c6 nhugc diém
la: hiéu suat xtr 1y nito khong cao (thudng dat 30 - 40% voi bii loc ngam trong cay va 50% voi
bi loc trong cay dong chay bé mit); phat sinh mui; co thé xay ra hién tuong tac dong néu nude
thai c6 ham lugng chat lo limg qué cao; t6n dién tich xay dyng; ton chi phi vé vét liu loc, chi
phi san i dat trong su6t qua trinh xay dung; phat sinh cac sinh vét gay hai nhu mudi va cac loai
gay hai khac [13].

Hb sinh hoc (HSH) 1a c4c thily vuc tu nhién hodc nhan tao, khong 16n, trong d6 dién ra qua
trinh chuyén hoa cac chat ban tuong ty nhu qué trinh tw 1am sach trong cic séng hd tu nhién voi
vai tro chu yéu 14 c4c loai vi khuan va tao [8]. HSH dugc chia thanh 3 loai: HSH ki khi, HSH tuy
tién va HSH xur 1y triét dé&/hd hiéu khi. HSH thudng duoc tng dung dé XLNT db6 thi va cac khu
dan cu dat hiéu qua xtr Iy cao cac chat hitu co, N, P, vi sinh vat gdy bénh [8]. St dung HSH trong
XLNT c6 nhiéu vu diém nhu: D& xay dung, chi phi thip, c6 tinh dém va hiéu qua xir 1y cao. Cac
hé théng hd dugc thiét ké ding c6 thé dat hiéu suat xir Iy theo BOD trén 90%, theo nito tir 70 -
90%. Pic biét HSH c6 kha ning xtr Iy cac loai sinh vét gay bénh cao ma khong can sir dung céc
bién phap xu ly bac ba khac nhu clo héa, ozon héa, UV,... Tuy nhién HSH cling c¢6 mot s6 nhuoc
diém nhu: hiéu qua xur ly chat lo limg thip do su xut hién cua tao trong dong nudc thai ra khoi
ho; tén dién tich dit xay dung va xuit hién mui do sy hinh thanh cac khi H,S, NH; trong qué
trinh phan hity ky khi céc chat hitu co sinh ra [13].

HSH va BLTC 1a cac cong nghé xir Iy nudc thai trong diéu kién ty nhién than thién moi
truong, chi phi xdy dung va vén hanh thip, dd dugc nghién ctru img dung rong rai trén thé gisi
dé xir Iy nhiéu loai nudc thai khac nhau nhu nudc thai sinh hoat, nudc thai d6 thi, nudc thai cong
nghi¢p, nude thai nong nghiép [13],... Tuy nhién, khi st dung riéng ré€ tung cong nghé trong xu
1y nude thai thi ching c6 nhitng nhuoc diém nhat dinh lam giam kha nang ng dung cua chung.
Viée ting dung HSH va BLTC trong xir ly nudce thai ¢ Viét Nam con rat han ché, mic du day la
mot cong trinh xir 1y hoat dong trong diéu kién ty nhién phu hop véi cac nude co khi hau nong
am, co kinh phi xdy dung va chi phi van hanh, bao dudng thap hon nhiéu so véi cic cong nghé
XLNT khac dang ap dung trong XLNT tai Viét Nam nhu cong nghé sir dung bé aerotank, bé
SBR, MBBR, muong 6xi hoa,...

Dé danh gia kha ning xtr Iy két hop cong nghé HSH va BLTC trong xur 1y nudc thai chin
nudi trong diéu kién ty nhién tai tinh Thai Nguyén va xac dinh dugc thoi gian khoi dong can
thiét cho hé théng hoat dong va dat hi€u qua xu ly 6n dinh, nhém tac gia da tién hanh nghién ciru
thir nghiém nay. M6 hinh thi nghiém dugc dat tai phong thi nghiém Ky thuat Méi truong cia
Trudng Pai hoc K§ thuat Cong nghiép. Nude thai chin nudi lon duge 1y sau bé Biogas ctia mot
ho gia dinh gan d6 dé chay thir nghiém.

2. MO HINH THi NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. M6 hinh thi nghi¢m

So d6 mo hinh thi nghiém dugc thé hién trong hinh 1. Nudc thai sau khi lay vé dugc dé léng
2 gio nham 6n dinh va lang mot phan cin dé lang ¢ trong nude thai. Sau do, nude thai duoc cap
vao thung cao vi va tiép tuc dugc cip vao bii loc trong ciy dong chay ngang cé trong cdy thity
trac (BLTC) theo dinh lugng xac dinh qua van diéu chinh luu lugng. Khi qua BLTC, nho cac
qué trinh lang, loc qua céac 16p vét lidu loc, qua trinh phan hity ky khi, hiéu khi va thiéu khi cua
cac vi sinh vt séng trong 16p vat liéu loc, qua trinh hép thu cua thuc vat tréng trong bai loc,
phin 16n cac chat ran lo limg, cac hop chit hitu co dugc xir Iy va mot phan cac chit dinh dudng
nito, photpho va cac vi sinh vat gay bénh s& dugc xur 1y. Sau d6, nudc thai duge dan tiép qua ho
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sinh hoc hiéu khi 1am thoang ty nhién (HSH). Trong HSH nhd cic qua trinh phan hay hiéu khi
cua cac vi sinh vat, qua trinh hép thu cua tao sé tiép tuc phan huy cac chit hitu co, cac chét dinh
dudng N, P con lai trong nudce thai. Dudi tac dung cua tia cuc tim ctia d&nh sang mat troi gitp tiéu
diét phan 16n cac vi sinh vat gdy bénh con lai trong nude thai, gitp nude thai sau xir Iy s& giam
dang ké céc vi sinh vat giy bénh [8, 10].

Cay thuy trac (Cyperus alternifolius) 1a loai cay byi lau nam, moc thang thanh bui 16n ¢
nhimg ving am udt hodc dam lay, ua ning, chiu dugc bong ram, tbc do sinh truong nhanh. Thuy
trac co ré ngam khoe, r& chum dang soi, day, than r& ngin; than ciy trén mat dat véi cau tric 16i
rong khong phan nhanh, hoa ludng tinh; 14 khong canh, giam vo6 boc, dai 10 - 30 cm mau xanh
nhat dén nau nhat; hoa, 14, qua, cudng chung dai thang, xép téa ra ndi trén dam l4. Cay thuong
cao tir 0,5 - 1,5 m (c6 thé cao dén 3 m) [3]. Thiy triic dugc nghién ctru nhu mot loai thuc vat
trong trong cac BLTC xur 1y cac chét 6 nhiém trong nudc thai dic biét 1a cac chat dinh dudng N,
P va cac kim loai ning & nhiéu nuéc trén thé giéi nhu Chau Au (Y), Chéu A (Trung Quédc, Nhat
Bén, Viét Nam,...). Sinh khdi ¢6 thé ding 1am thirc an chin nuéi, nuéi tréng thiy san [2].

Hinh 1. So dé cdu tao mé hinh thi nghiém.

Chii thich: (1) Thiing cao vi (V=24 lit; (2) éng cap mede vao bdi loc trong cdy; (3). Bdi loc trong
cay (L x BxH=(1,05x0,3x0,6) m), gom c6 séi d& (d =4 +5 cm), séi loc (d =1 + 2 cm);(4)
Ho sinh hoc hiéu khi (L x BxH = (0,7 x0,3x0,5) m); (5)Ong thu nwéc ra.

MO hinh thi nghiém dugc dat tai khu Phong thi nghiém K¥ thuat M6i truong cua Truong Dai
hoc K§ thuat Cong nghiép. Thoi gian van hanh tir 02/10/2022 dén ngay 30/11/2022. Nudc thai
dugc lay tir nude thai chan nudi lon da xir 1y qua bé biogas ciia mot ho chan nuéi tai xom Cau
Théng - phuong Tich Lwong - Thanh phd Thai Nguyén véi luu lugng nude thai trung binh
khoang 1,5 - 2 m¥ngay.

Mau nude duoc léy tai cac vi tri: nudc thai vao mé hinh (Mau M1), nuéc thai ra khéi mo hinh
(Mau M2). C4c thong s6 phan tich gdm c6: pH, COD, NH;, PO3~. Mau duoc tién hanh lay mau
phan tich vao 9 gio sang hang ngay. Thong s6 pH va COD duoc ldy mau phan tich tir ngay
11/10/2022 dén 29/11/2022 tin suit 2 ngay/lan. Thong sé NH;} va PO~ lay mau phan tich tir
ngay 03/11/2022 dén 29/11/2022 tan suat 1 ngay/lan. Tong sb dot 1dy mau phan tich cac thong s6
trong thoi gian thi nghiém 1a 25 dot.

2.2. Phwong phap liy miu va phan tich

Mau nuéc thai dugc ldy theo TCVN 6663 - 1:2011. Cac théng s6 phan tich gdm co: pH,
COD, NHJ, PO3~. Thong s6 pH dugc do bang may do pH cam tay Model: HI 98107 ciia Hanna
— USA. Théong s6 COD duoc phan tich theo TCVN 6491:1999. Céc thong s6 NH;, PO~ duoc
xac dinh theo sir dung bg kit do nhanh nong do6 NH3/NH; va PO3~ ctia hing Sera. Cac s lidu
thu duoc duoc tong hop va xtt Iy bang phan mém Excel 2019.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic trung ciia nwée thai vao mé hinh thi nghiém
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Két qua phén tich ddc trung nude thai vao mé hinh trong thoi gian thi nghiém dwogc thé hién
trong hinh 2.

Tir d6 thi hinh 2 cho thdy, nudc thai vao mo hinh ¢6 pH trung tinh va kha 6n dinh, dao dong
trong khoang tir 6,7 — 7,4, trung binh 12 7,04 + 0,18. Ham luong céac chét hitu co, nito va phét
pho trong nudc thai dau vao déu kha cao. Nong do COD dao dong trong khoang tir 604,16 —
764,94 mg/L, trung binh la 701,76 * 33,21 mg/L va vugt QCVN 62 - MT:2016/BTNMT cot B
va cot A trung binh twong mg tir 2,34 va 7,06 lan. Nong do NH; dao dong trong khoang 700,00
- 760,00 trung binh 1a 740,67 + 18,65 mg/L, gia tri nay cao hon gii han trong QCVN 62 - MT:
2016/BTNMT cuia cot A 1a 14,81 va cot B 1a 4,94 1an. Nong do PO;~ trong nude thai dau dao
dong trong khoang tir 50,00 — 64,08 mg/L, trung binh |a 56,82 + 3,89 mg/L. Gia tri nay cao hon
gia tri gi6i han trong QCVN 40:2011/BTNMT Cot A, Cot B twong ung 1a 14,07 va 9,38 lan va
can phai xu ly truéc khi thai ra ngoai moi truong. Nhu vay, nude thai vao md hinh c6 mirc 6 nhiém
cao boi cac chat hitu co, ni to, phot pho chira trong phan, nudc tiéu va thirc an thira cta lon. Mac
du nudce thai da duoc xur 1y qua bé biogas nhung ham lugng cac chét 6 nhiém van con ¢ muc cao,
vuot gia tri gioi han cho phep rat nhiéu 1an va can phai thu gom xur ly tiép trudc khi thai vao
ngudn nude tiép nhan nham bao vé cac ngudn nude khoi bi 6 nhidm.
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Hinh 2. DB thi thé hién két qua phan tich ciia cac thong $6 ddc trung mede thai
cdap vao mé hinh thi nghiém.
3.2. Sy thay d6i pH ciia nuéc thii qua cic cong trinh ciia mé hinh thi nghi¢m
Két qua do gia tri pH cua nudc thai vao va ra khoi cac cong trinh cua md hinh thi nghiém
duogc thé hién trong hinh 3.
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Hinh 3. Su thay déi pH ciia nuée thdi qua cdc cong trinh ciia mé hinh thi nghiém.
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Tir @b thi hinh 3 cho thdy: Nudc thai ra khoi mé hinh c6 gia tri pH dao dong trong khoang tir
7,50 - 8,70 trung binh la 8,10 £ 0,34. Nhu vay, nudc thai sau xur ly ctia mo6 hinh c6 pH trung tinh
va kiém nhe va kha 6n dinh trong sudt thoi gian thi nghiém. Céc gia tri ndy nam trong khoang
gidi han cho phép cua QCVN 62 - MT:2016/BTNMT Cot A tir 6,0 - 9,0. Nudce thai ra khdi mo
hinh 1a nudc thai ra khoi HSH va c6 thay d6i trong khoang trung tinh va kiém nhe. Két qua
nghién ctru ndy ciing pht hop véi dic diém nudc thai sau xur ly cua ho sinh hoc trong xur ly nude
thai [10]. Nguyén nhan la do hoat dong cua ho chu yéu 1a dua vao su phat trién cua tao. Nhitng
ngdy nang tao phat trién, nuéc hd c6 mau xanh, ham lugng oxy hoa tan trong ho ting 1én, cac ion
carbonat va bicarbonat thyc hién cac phan tmg cung cip nhiu dioxit carbon cho téo, do d6 nhiéu
ion hydroxyl duoc giai phong ra két qua 1a pH ciia nudc ting cao, c6 nhitng ngay pH 1én dén 8,5 —
8,7. Nguoc lai, nhitng ngay mua hoac it néng, tdo kém phat trién, t4o c6 mau xanh den va chim
xudng day ho, 1am pH cta nudc giam xudng [10].

3.3. Hiéu qua xir ly COD ciia mo hinh thi nghiém

Két qua phan tich su thay ndng d6 COD cuia cac mau phan tich va hiéu suét xtr Iy nudc thai
clia cac cong trinh trong mo hinh thi nghiém dugc thé hién trong d thi hinh 4 va hinh 5.
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Hinh 4. Su thay doi nong @6 COD ciia nurée Hinh 5. Hiéu sudt xit Iy COD ctia mé hinh
thai vao va ra khoi mé hinh thi nghiém. thi nghiém.

Hiéu sut xir Iy COD caa mé hinh thi nghiém ciing c6 su thay doi khac nhau trong thoi gian
thi nghiém. Hiéu suit xir Iy COD cua md hinh dat hiéu sudt xir Iy thap va thay dbi cham & giai
doan dau (2/10 - 27/10), ting nhanh hon & giai doan thir 2 (28/10 - 17/11) va dat hiéu suét xtr Iy
on dinh & giai doan thur 3 (18/11 - 30/11). O giai doan dau, hiéu suit thay ddi chdm va dat mirc
thip 40%, dao dong trong khoang tir 37,02 - 39,98%. O giai doan thir 2 hiéu suit ting nhanh
hon, dao dong trong khoang tir 41,43 - 80,80%. O giai doan thir 3, hi¢u suat xtr Iy COD ciia md
hinh kha 6n dinh, c6 su thay ddi khéng dang ké, dao dong trong khoang tir 78,48 - 80,80% va
trung binh dat 79,14%. Nudc thai ra khéi mé hinh ¢6 ham lugng COD dao dong trong khoang
khoang 137,09 - 153,87 mg/L, trung binh la 147,76 + 6,35 mg/L. Nudc thai ra khoi mé hinh c6
ndéng d6 COD thap hon gia tri gi¢i han Cot B cia QCVN 62 - MT:2016/BTNMT nhung con cao
hon gia tri gi¢i han Cot A ctia quy chuan nay 1,47 lan. Két qua nghién ctru cho thay, thoi gian dé
cac cong trinh trong md hinh hoat dong on dinh tir khi bat dau van hanh dén khi dat hiéu suat xu
ly 6n dinh d6i véi chit hitu co c6 trong nude thai chin nudi lon sau biogas 1a 47 ngay (tir ngay
02/10/2022 dén ngay 17/11/2022). Khi mé hinh hoat dong 6n dinh, hiéu suit xir Iy COD trung
binh ctia mé hinh twong tmg 1a 79,14%. Két qua nghién ciru ndy twong tmg véi két qua nghién
ctru cua Bui Thi Kim Anh va cong su (2020) véi hiéu suét xtr Iy COD trong nudc thai chian nudi
lon sau biogas bang bai loc ngim trdng cdy dong chay ngang véi hiéu sudt xtr Iy COD trung binh
dat 78% [1]. So vé&i két qua nghién ctru ciia Nguyén Thi Thuy Ha — Truong Dai hoc Vinh khi
“Nghién ciru cong nghé bdi loc ngam trong cdy dé xir Iy nude thai chan nudi sau biogas & Thanh
Chuwong ” véi hiéu sut xir 1y 1a COD dat 71% [4], thi két qua nghién ctru clia tac gia 1a cao hon.
3.4. Hiéu qua xir Iy nito Amoni (NH}) ctia md hinh thi nghi¢m

Két qua phan tich sy thay ndong d6 NH] clia cac mau phén tich va hiéu suét xir Iy NH; cia
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mo hinh thi nghiém dugc thé hién trong d6 thi hinh 6 va hinh 7.
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Hinh 6. Su thay doi nong do NH ciia nuée Hinh 7. Hi¢u suat xur Iy NH; ctia mé hinh
thai vao va ra khoi mo hinh thi nghiém. thi nghiém.

Tir d6 thi hinh 6 va hinh 7 cho thay, hiéu suat xir Iy NH; ctia mé hinh thi nghiém c6 su thay
dbi theo thoi gian va trai qua 2 giai doan khac nhau. O giai doan dau (3/10 - 15/11), hiéu suét xtr
Iy cia mé hinh c6 sy ting dan theo thoi gian, dao dong trong khoang tir 52,69 - 72,63%. O giai
doan thtr 2 (16/11 - 29/11), hiéu suit xtr Iy NHs* ctia mé hinh c¢6 su 6n dinh va thay d6i khdng
dang ké, dao dong trong khoang tir 70,38 — 72,63% trung binh 1a 71,88%. Khi dat hiéu qua xir Iy
on dinh, nude thai ra khoi HSH va cling la nudce thai ra khdi mo hinh co néng d6 NH4* dao dong
trong khoang 201,33— 215,11 mg/L, trung binh 1& 208,78 + 4,16 mg/L. Nhu vay, sau 46 ngay van
hanh, mo hinh dat hiéu suat xur Iy 6n dinh voi NHS ¢6 trong nudce tha, voi hiéu sudt xtr Iy NH}
dat kha cao trung binh la 71,88%. Nudc thai sau xur 1y c6 nong do NH; giam dang ké, tuy nhién,
van chua nam trong giGi han cho phép theo QCVN 62 - MT: 2016/BTNMT, vuot tiéu chuan cot
A 4.2 lan va vuot cot B 1,4 1an. Nguyén nhén 1a do nudc thai vao mé hinh ¢6 mutc do 6 nhiém
NHI cao (trung binh 1a 740,61 mg/L), sau khi qua BLTC ham luong NH; van con & mirc cao
nén ho bi qua tai gdy ra hién twong pht dudng héa, lam giam hiéu qua xir Iy tdi wu ciia hd. Tuy
nhién, viéc két hop hai cong trinh BLTC va HSH trong xtr Iy nuéc thai chin nudi lon sau biogas
da nang cao hiéu qua xir Iy NH; cia mo hinh 1én kha nhiéu so véi viéc st dung timng cong trinh
riéng 16. Theo Vymazal J. (2008), hiéu suit xtr Iy NH; cta bdi loc trdng cdy thuong dat trong
khoang 30 - 40% [10]. Theo Tran Puc Ha (2006), hi¢u suét xir Iy nito cua ho sinh hoc riéng ré
thuong dat 40 - 50% [8] .Nhu vay c6 thé thay rang, viéc két hop bii loc trong cdy va hd sinh hoc
c6 y nghia rat quan trong trong viéc gop phan nang cao hiéu qua xir Iy NH; trong nuéc thai chin
nuoi.

Két qua nghién ctru nay thap hon so voi két qua nghién ctru ciia Bui Thi Kim Anh va cong su
(2020) khi nghién ciru kha nang xur ly nudc thai chan nudi lon sau biogas bang bai loc ngam
trong cdy dong chiy ngang véi hidu suat xir Iy NH; ctia dat 74,2% [1]. Nguyén nhén la do nude
thai vao m6 hinh thi nghiém cua tac gia Bui Thi Kim Anh va cong su c6 nong do NH; trung
binh 1a 45,30 mg/L va thap hon rat nhiéu so v&i nudc thai vao mé hinh trong nghién ciru nay 1a
740,67 mg/L. Do d6, tai luong chat 6 nhiém thap hon va hi¢u qua xir 1y cao hon.

3.5. Hi¢u qué xir 1y PO}~ ciia mé hinh thi nghi¢m

Két qua phén tich sy thay ndng d6 PO~ ctia cic mau phan tich va hiéu sudt xtr Iy PO3~ cia
mo hinh thi nghiém duoc thé hién trong do thi hinh 8 va hinh 9. Tir d6 thi hinh 8 va hinh 9 cho
thdy: Hiéu sut xir Iy PO3~ ctia md hinh c6 sy tang dan tir 49,85 - 75,90% ¢ giai doan dau (3/10 -
17/11) va c6 su 6n dinh, thay d6i khong dang ké & giai doan thw 2 (18/11 - 29/11) v6i hiéu suét
xtr Iy P03~ dao dong trong khoang tir 71,96 - 79,98% trung binh 1a 74,99%. Khi hiéu suat xir 1y
P03~ c6 sy On dinh, ndng d6 P03~ trong nudc thai sau xir 1y dao dong trong khoang tir 10,01 -
16 93 mg/L trung binh la 14 08 £ 2,04 mg/L. Nhu vay, nudc thai ra khoi mo hinh sau xtr 1y c6
ndéng d6 PO;~ trung binh van chua dat QCVN 40: 2010/BTNMT va vuot quy chuén cot A 3,51
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lﬁn ot B 14 2,35 1an. Nguyén nhan do nudc thai Vélo mo hinh c6 mirc d6 6 nhiém P03~ cao, véi
nong d6 PO3~ trung binh 1a 56,54 mg/L. Mic du nong do PO;~ trong nudc thai ra kho1 mo hinh
sau xir 1y chua dat tiéu chuan cho phép nhung nong d6 di giam di dang ké so véi nong do PO}~
trong nuodc thai dau vao. Sau 47 ngay véan hanh, m6 hinh hoat dong 6n dinh va dat hiéu SuAt xir ly
P03~ trung 1a 74,99%. Két qua nay tuong tng voi két qua nghién ctru ciia nhém tac gia Vi Thi
Mai Huong, Nguyén Thi Thao, Nguyén Thi Huong, Nguyén Van Anh, (2016) khi nghién ciru
kha nang xir Iy nudc thai sinh hoat ctia mé hinh thi nghiém bai loc trdng cdy dong chay ngang va
hd sinh hoc hiéu khi v6i hiéu sut xu ly PO}~ ctia mo hinh trung binh dat 72,47% [11]. Khi sir
dung riéng r&, hidu suat xtr Iy N, P ctia ho sinh hoc thudng dat thap trong khoang 40 - 50% [8],
hiéu sut xir 1y ni to, photpho cua bi loc trdng cay ciing thuong dat mirc thap tir 30 - 40% [13].
Nhu vay, viéc két hop hai cong trinh don 1é v&i nhau dé xir 1y nudc thai di nang cao duoc hiéu
sudt xir Iy PO3~ so v6i viée chi st dung mé hinh riéng 16. C6 thé thdy, viéc két hop BLTC va
HSH c¢6 y nghia rit quan trong trong viéc gop phan nang cao hiéu qua xtr Iy PO;~ trong nudc
thai chan nuoi lgn sau biogas.
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Hinh 8. Su thay doi nong do PO}~ ciia nuéc thai  Hinh 9. Hiéu suat xir 1y PO}~ ciia mé hinh

vao va ra khoi mo hinh thi nghiém. thi nghiém.

Két qua nghién ctru nay thip hon so voi két qua nghién ctru cia Bui Thi Kim Anh va cong su
(2020) khi nghién ctru kha nang xu ly nude thai chan nudi lon sau biogas bang bii loc ngam
trong cdy dong chiy ngang véi hiéu suét xir Iy TP dat 85% [1]. V&i thoi glan luu nuée thuay luc
la 10 ngay. Nguyén nhén 1a do nudc thai vao mo hinh thi nghiém cta tac gia Bui Thi Kim Anh
va cong su co6 nong do TP trung binh 1a 33,77 mg/L va thip hon rit nhidu so v&i nude thai vao
mo hinh trong nghién ciru nay 1a 56,82 mg/L. Do do, tai lugng chat 6 nhiém thip hon va hiéu
qua xur Iy cao hon.

4. KET LUAN

Sau thoi gian nghién ciru cho thay, nudc thai chin nudi lon sau khi xir Iy qua bé biogas cua
mo hinh thi nghiém c6 murc d9 6 nhiém cao, véi gia tri trung binh cac thong s6 pH, COD, NH],
PO}~ tuong tmg 1a 7,04 + 0,18; 701,76 + 33,21 mg/L; 740,61 + 18,65 mg/L; 56,54 + 4,05 mg/L.
Nudc thai sau xtt Iy ciia mo hinh thi nghiém c6 pH trung binh 1a 8,1 = 0,34. Sau 47 ngay vén
hanh mé hinh dat hiéu suat xir Iy 6n dinh. Nong d6 trung binh cac théng s6 COD, NH], P03~
cuia nudce thai sau xir Iy cia md hinh tuong ung 1a 147,76 + 6,35 mg/L; 208,78 + 4,16 mg/L;
14,08 + 2,04 mg/L. Hiéu suat xi Iy trung binh v&i cac thong sé6 COD, NH;, PO3~ ciia mo hinh
tuong tng 1a 79,14%; 71,88% va 74,99%. Tuy nhién, nude thai sau xu ly chua dat gia tri gioi
han cua ti€u chudn QCVN 62 - MT: 2016/BTNMT d6i véi cac thong s6 da phan tich. Vi vay, can
tiép tuc nghién ctru cai tién mé hinh thi nghiém nhu thay dbi loai cdy trong, thay doi thoi gian
lwu nude thuy lyc, thay doi tai trong chét 6 nhiém vao mé hinh,... nham nang cao hiéu qua xir Iy
v6i cac thong sb 6 nhidm dic trung ctia nudc thai dé co thé dat tiéu chuén thai truée khi thai ra
ngudn tiép nhan.

Loi cam on: Nhom tac gia xin guri 1o cam on siu sdc 16i Truong Dai hoc Ky thudt Cong nghiép - Dai
hoc Thai Nguyén da tao diéu kién thudn loi vé co s vat chat dé co thé hoan thanh dwoc nghién ciru nay.
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ABSTRACT

Research the efficiency of swine farm wastewater treatment treated by biogas by the model
combination of constructed wetland and stabilisation pont in Thainguyen province

The report represents the results of researching the ability to treat swine farm
wastewater treated by biogas by the model combination of constructed wetland and
stabilisation pont in Thainguyen province. The model includes a wastewater tank (24L), a
constructed wetland L x B x H = (1,05 x 0,3 x 0,6) m, an stabilisation pond (Lx BxH =
(0,7 x 0,3 x 0,5) m). The model was operated from 02/10/2022 to 30/11/2022 with flow
rates of 12 L/day. Wastewater in the model had high concentrations of pollutants. The
average values of pH, COD, NH;, P0O;~ of wastewater into models were 7.04 + 0.18;
701.76 + 33.21 mg/L; 740.61 + 18.65 mg/L; 56.54 + 4.05 mg/L respectively. After 47 days
of operation, the model reached stable removal. The average concentration of pollutants
in wastewater flow out decreased significantly. The average concentration of COD, NH,
PO;~ were 47.76 = 6.35 mg/L; 208.78 + 4.16 mg/L; 14.08 £ 2.04 mg/L and the average
removals were 79.14%; 71.88% and 74.99% respectively. Wastewater after treatment has
an average pH of 8.1 + 0.34. However, the treated wastewater has not reached the limit
value of QCVN 62 - MT: 2016/BTNMT for the analyzed parameters.

Keywords: Wastewater treatment; Swine farm wastewater treatment; Constructed wetlands; Stabilisation ponds;
Swine farm wastewater.
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