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TOM TAT

Ciing nhu c&c nganh céng nghiép khac, trong nhitng ndm gan day, cong nghiép chin nudi
cua Viét Nam da c6 nhitng budc phat trién manh mé&. Cing véi viéc phat trién d6 kéo theo
nhiéu vin dé vé méi truong. Viéc xir Iy nudc thai tir qué trinh chin nudi ngay cang dugc quan
tam. Do d6, nghién ciru ndy nham danh gia hiéu qua xt ly ciia mé hinh hiéu khi zeoreactor
trong xtr Iy nudc thai chan nudi. Két qua nghién cau cho thay véi nong o COD, N-NH; dau
vao lan luot 12 320 + 6 mg/L; 65 + 2 mg/L thi lugng zeolite bd sung trong mé hinh dat gia tri
thich hop 1a 1,5 g/L. Véi gia tri ndy, hiéu suat cua qué trinh xur ly Gng vai tai trong 1,0
kgCOD/md.ngay dat gié tri cao nhét so véi 2 tai trong 0,8 va 1,2 kgCOD/m?3.ngay. Cu thé, tng
Véi tai trong 1,0 kgCOD/m3.ngay thi hiéu suat COD, N-NHs, P-PO,% dat gia tri lan luot 12
87 + 2; 73,8 + 2, 70,2 + 1%. Ngoai ra, hiéu qua xir ly COD, N-NHgs, P-PO4* nay cao hon so
vGi md hinh aerotank truyén théng véi hiéu qua xir 1y twong tng dat 72 + 2; 63 + 2; 53 + 1%.
Véi két qua nay s& gop phan vao céc giai phap xu 1y nito, mot trong nhitng van dé can luu y
trong qua trinh xir 1y nudc thai chan nuoi hién nay.

Tuwr khoa: Nudc thai chan nudi, xur 1y nito, zeolite, zeoreactor.

1. MO PAU

Nudc thai tir hoat dong chén nudi heo c6 ngudn goC tir viéc tim rira gia stc, vé sinh chudng
trai, mang &n ubng, v.v. va nudce thai do vat nudi bai tiét [1]. Thanh phan nuéc thai ¢6 chira cac
chit ran lo ling, chat hitu co, nito, photpho va cac thanh phan khac, dic biét 1a vi sinh vat gay
bénh. Thanh phan héa hoc cua nuéc thai nay thay doi mot cach nhanh chéng trong qué trinh dy
trir. Trong qua trinh d6, mot lwong 16n cc chat khi duoc tao ra boi hoat dong cua c4c vi sinh vat
nhu 1a SOz, NH3, CO2, H,S, CH4, v.v. va cac vi sinh vat co hai nhu Enterbacteriacea, Ecoli,
Shigella... c6 thé 1am nhiém doc khong khi va ngudn nuée ngam [2].

Vi cong nghé xtr Iy nudc thai truyen thong kho xir 1y duoc thanh phan dinh dudng (N, P)
sau d6 nudc thai dugc thai bo truc tlep ra séng, hd, ao,. . gdy o nhiém mui héi tai cac ho chin
nudi cling nhu gay 6 nhidm cac ngudn nudc mat, nude ngam trong khu vuyc.

Zeolite Ia tén chung chi mot ho vat ligu khoang v co cd cung thanh phan 1a aluminosilicat
(Hinh 1). N6 c6 mang ludi anion cting chic véi cac 15 x0p va cac kénh mao quan chay khap
mang ludi, giao nhau ¢ cac khoang tréng. Cac khoang tréng chira cac ion kim loai c6 thé trao
d6i duoc (Na*, K*) véi cac phan tir bén ngoai xam nhap vao. Céc khoang tréng nay c6 kich
thudc khoang 0,2— 2 nm nén zeolite dugc xép vao loai vat liéu vi mao quan. Cong thirc hoa
hoc cua zeolite 1a: Mun[(AlO2)X(SiO2)y].zH0 [3], trong d6: M la kim loai hoa tri n, y/x la ty
s6 nguyén tir Si/Al - ty s6 nay thay ddi tuy theo loai zeolite, z 12 s6 phan tir H20 két tinh c6
trong zeolite.
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Trong thién nhién ¢ khoang 40 loai zeolite duoc phat hi¢n. Song cac tng dung quan
trong trong hap phuy, tach loc, xUc tac, v.v. chu yéu nho vao céc zeolite tong hop nhan tao. Cho
dén nay, zeolite tong hop c6 trén 200 loai, do tinh khiét cao, thanh phan dong nhat nén rat pha
hop trong nghién ctru va ung dung cong nghiép.

(a) Vat liéu zeolite thuc té (b) Cau trdc phan tir zeolite
Hinh 1. Vat liéu zeolite

Trong khai niém zeoreactor, zeolites duoc ding nhu chat mang sinh hoc va tac nhan ling,
lam ting ndng d6 sinh khdi so vai bun hoat tinh thong thudng. Qua dé, hé thdng s& nang cao
hiéu qua xir ly, cai thién chit luong dong nude ra dic biét 1a cac thanh phan dinh dudng trong
nuéc thai [3].

Hién nay, cac nghién ctu tng dung zeolite 1am chat mang trong xir ly nuéc thai bang
phuong phép sinh hoc con chwa pho bién, da phan zeolite dugc nghién ciru véi vai tro 1a chat
hap phu trong xir 1y khi va nudc [4-6]. B4i véi viéc ting dung zeolite 1am chat mang trong xir
Iy sinh hoc chua dwoc nghién ctu nhiéu, chi yéu 12 tng dung trong qua trinh ky khi dé xir ly
amonia trong nud6c ri rac [3, 7]. Do do, viéc nghién ctiu ang dung zeolite trong qua trinh sinh
hoc hiéu khi 1a mot giai phap con kha méi gép phan vao cac giai phap xi 1y nito hién nay ddi
véi nudc thai chan nuoi.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Ngi dung nghién céu

Nghién ciu nay tién hanh 2 noi dung chinh dé danh gia hiéu qua xu 1y cia mo hinh
zeoreactor duogc thé hién ¢ Hinh 2:

| Nii dung nghién ciru |

Xic dinh Iwong zeolite bb sung thich hop | Danh gid hiéu qua xir If cia mé hinh zeoreactor
l trong x@ ¥ nudc thai chan nubi
M0 hinh tinh: l
Khéi twong vt liu zeolite: 1 g/L, M6 hinh dgng: Aegotank va zeoreactor (v
2 g,-‘I..S g,I. 4 sL.5gl ) zeolite bo sung tr TN1)
Chi tiéu dénh giz: pH, COD, Chay thich | Chay tai trong |
N-NH;, TP nghi /
Leop=0.5 l\
kgCOD/r’ Leop= Leon= Leop=
ngiy 08 1.0 08
kgCOD/ kgCOD/ kgCOD/
m’ ngay m’ ngay m’ ngay

Hinh 2. N6i dung nghién cau
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2.2. Phuong phap nghién ciru

2.2.1. Vat liéu nghién cuzu

Nudéc thai: duoc lay sau bé ky khi cia HTXL nudéc thai tir trai heo tai 4p Lao Téo Thuong,

x& Trung Lap Ha, huyén Cu Chi véi thanh phan tinh chat dwoc thé hién trong Bang 1.

Bang 1. Thanh phan tinh chat nudc thai chian nudi

o , o QCVN 62:2016/BTNMT [8]
STT Thong so Don vi Giatri
A B
1 pH - 6-8 6-9 55-9
2 BODs mg/L 200+ 10 40 100
3 COD mg/L 320 £50 100 300
4 | N-NHs mg/L 65+ 2 - -
5 | Téng N mg/L 74 +2 50 150
6 | Téng photpho mg/L 10+0,5 - -
7 TSS mg/L 150+ 10 50 150

Biin hoat tinh: Bun duoc ldy tir bé ling cua tram xir 1y Saigon Pearl (92 Nguyén Hiwu
Canh, Phuong 22, Q. Binh Thanh, TP.HCM), bun sau khi lay vé tién hanh chay thich nghi véi
mau nudce thai chin nuoi heo.

Zeolite: Zeolite dugc st dung trong TN c6 thanh phén 1a: 1NaO:1Al,03:2.8Si02H-0,
kich thudc hat 1-2 mm, d6 bén co hoc 3,5 - 4,5 kg, d6 hap phu nuéc 28% (Hinh 3).

Ngudn géc: Zeolite dwgc mua tai Cong ty ¢d phan xuit nhap khau héa chat Pai Viét.

Xuét xi: Indonesia

ZEOLITE |

Hinh 3. Vat liéu zeolite sir dung trong nghién ciru
2.2.2. M6 hinh nghién cuzu

M6 hinh tinh: Gom 5 binh nhya 3L, dwoc cp khi va bo sung vat liéu cho qué trinh thi
nghiém (Hinh 4).

| \,
| \
Hinh 4. M6 hinh tinh

Zeolite
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Mb hinh dong: Gom 3 bé: bé chira nuéc vao, bé sinh hoc va bé chira nuéc ra (Hinh 5),
Thong so ky thuat cua be sinh hoc (LxBxH = 350x200%300 mm) gom 3 ngén: ngén nudc vao,
ngan phan Gmg va ngan nudc ra dugc thé hién ¢ Bang 2 va 3.

Bé clnra nurde vao

| Puong nudce vao
2Uong IUge Vao
/ T - A .- <
—~ Vat liéu Lit Tam | 1
™ ‘ / / at iéu loc zeolr y am lud chan
i / Tam luéi chan bun
;/ e
AN // 8 4
N
AN $
N s
v N \
3 7 180
AN /
N ,/" \J A
N = - = - Bé chira mrdc ra
SN / b 7 ® a2
. / T 1\

Y Il

Van xa nudc

AN

A 7{! I
Van xa bun
(a) Mat cat dung

\?{‘) ’ \ ~ /‘

350 .40 40 |

(b) Mit bang
Hinh 5. Mé hinh dong

M0 hinh dong st dung zeolite 1am chat mang ddi véi VSV qua do6 hinh thanh I6p mang
sinh hoc, 1a tap thé céc vi sinh vat hiéu khi, ki khi va thiéu khi. Chit hitu co nhiém ban trong
nude thai s& bi oxy hdéa boi quan thé vi sinh vat & mang sinh hoc, ngoai ra mot phan chat
hitu co va chat dinh dudng bi hap phu boi vt liéu zeolite [9]. Cac quéa trinh nitrat hoa va khir
nitrat dwoc thuc hién bang qué trinh sinh trudng bam dinh trong d6 vi sinh vat dugc ¢ dinh
trén zeolite. Do d6, ndng d6 chat hitu co va thanh phan dinh dudng trong nuéc thai dugc
xtr Iy giam ndng d6 sau khi qua mé hinh zeoreactor.

Ngoai ra, dé giam kha ning nghet HTXL nudc thai khi bo sung zeolite ta nén c6 phuong
an lp ludi chan dau ra ngan phan tng. Qua do, ciing han ché ham lugng zeolite bi mat dan
qua thoi gian. Lugng sinh khoi thu duge ¢ ngin ling mot phan dugc tudn hoan vé ngan phan
ung.

2.2.3. Van hanh mod hinh

Xac dinh lwong zeolite bé sung thich hep: Thi nghiém dugc tién hanh trén mé hinh tinh
(5 binh 3L). Trong d6 c6 chua luong zeolite lan luot 13 0,5; 1,0; 1,5; 2,0 va 2,5 g/L (dya trén
nghién ctru [3] va thuc hién mot s6 khao sat tham do) véi lugng nudce thai va ban hoat tinh
(2500 mg/L) dugc thé hién trong Bang 2. M hinh duoc chay thich nghi trong 2 ngay (luong
nudéc thai duoc Iy ra va cap bd sung vao theo chu ky 6h (nhu chu ky van hanh cia bé SBR)
dén khi hé théng 6n dinh; luong khi cip duy tri nong d¢6 DO = 2-4 mg/L. Sau qud trinh thich
nghi, tién hanh khao sét cac chi tieu COD, N-NH3 va P-PO,* tai cac thoi diém 0, 1, 2, 3, 4h.
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Bang 2. Théng sb van hanh mé hinh tinh

. , Luong zeolite bo sung (g/L)
STT Thong so6 Pon vi
05 | 10 | 15 | 20 [ 25
1 pH - 6,5—7,0
2 COD mg/L 320 £50
4 | MLSS bandau | mg/L 2500 mg/L
5 DO mg/L Duy tri DO trong khoang 2 mg/L - 4 mg/L
6 N-NH3 mg/L 63 +2
7 P-PO* mg/L 12405

Pdnh gid hiéu qua xi ly ciia md hinh zeoreactor: Tién hanh chay song song 2 mé hinh
aerotank va mé hinh zeoreactor trén m6 hinh dong qua 2 giai doan:

- Giai doan thich nghi 0,5 kg COD/m?3.ngay.

- Giai doan chay tai trong véi 3 tdi trong khac nhau: 0,8; 1,0; 1,2 kg COD/m3.ngay
(Qéc tai trong dugc lya chon khao sat dya trén tai liéu va mét so nghién cau [10-13]
vé mo hinh loc sinh hoc).

Tuong (ng Vi théng s6 van hanh dugc thé hién ¢ Bang 3.

Bang 3. Thong s van hanh mé hinh dong

STT Théng sb Pon vi ﬁiﬁzah'] Giai doan chay tai trong
1 Lorg kgCOD/m3.ngay 0,5 0,8 1,0 1,2
2 Luu luong L/ngay 24,6 39,3 49,2 59,1
3 HRT h 15,3 9,6 17,7 6,4
4 pH - 6,5-7,0
5 COD mg/L 320 £ 50
6 N-NH3 mg/L 63+2
7 ™ mg/L 74+2
8 P-PO,* mg/L 12+0,5
9 | MLSS ban diu mg/L 2500 - 3000 mg/L
10 Thoi gian chay ngay 7-10 ‘ 7-10 (dén khi 6n dinh)

Chi tiéu phan tich va thoi gian lay mau:
- Vi tri lay mau: ldy mau ¢ dau vao (1) va dau ra (2)
Thong sb phan tich: pH, COD, N - NHs, TN, P - PO*
- Tan suat phan tich: 2 lan/ngay (9h séng, 15h chiéu).

Phuong phap phan tich: Céac chi tiéu dugc phan tich dya theo tai li¢u Standard Methods
for The Examination of Water and Wastewater [14].

3. KET QUA VA THAO LUAN

3.1. Xic dinh Iwgng zeolite bé sung thich hop

Thi nghiém duoc tién hénh trén mo hinh tinh, trong d6 ¢6 chira lwgng vat liéu xac dinh la
0,5;1,0; 1,5; 2,0 va 2,5 g/L. Két qua nghién ctru cho thay:
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3.1.1. Ch/ tiéu COD

Nong d6 COD giam dan tir 0-2h khi van hanh mé hinh vaéi cac khéi lugng vat lidu khac
nhau, sau d6 6n dinh dan ¢ thoi diém 3-4h (Hinh 6).

Qua thi nghiém cho thay vai liéu lwong zeolite bd sung 13 1,5 g/L dat hiéu qua xir ly cao
va tuong d6i 6n dinh so vai cac liéu lugng con lai. O thoi diém 2 - 4h, nong d6 trung binh
COD dau ra dat 101,1 mg/L, dong thoi kha nang xir ly COD tir viéc bd sung zeolite phu hop
cho vi sinh bam dinh 1am tang sinh khdi vai higu qua xu ly trung binh dat dat 68,9% (Hinh 6).
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Hinh 6. Bién thién nong do va hiéu qua xu ly COD khi thay ddi liéu lugng zeolite bo sung
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Hinh 7. Bién thién nong d6 va hiéu qua xir Iy N-NHs khi thay ddi liéu lwong zeolite bé sung

3.1.2. Chr tiéu N-NH3

Ham lugng N-NH; trong nuéc thai giam manh trong giai doan tir Oh dén 2h d6i véi cac
lidu lugng bd sung. Tuy nhién, tir thoi diém 2-4h, theo két qua thuc nghiém cho thay binh chira
1,5 g zeolite bd sung dat hiéu qua xtr 1y cao hon nhitng binh chtra khac véi nong do va hiéu
qua xir ly trung binh lan lugt dat 15,3 mg/L; 64,4% (Hinh 7).

V6i luong zeolite bd sung thich hop gitp cho vi sinh bam dinh tét tao didu kién thuan lgi
cho qua trinh chuyén hoa nito trong nudéce thai, ngoai ra 1 phan N-NH; duoc giam nho vao co
chét hap phu vao zeolite, qua d6 1am tang hiéu qua xir Iy cua qué trinh.

3.1.3. Chi tieu P-PO.*

Ciing nhu COD va N-NHs, trong giai doan dau, né\ng do P-PO4* cua céc binh giam nhanh
trong 2h dau, sau d6 giam khong dang ké va on dinh dan (Hinh 8).
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Hinh 8. Bién thién nong d6 va hiéu qua xi Iy P-PO,> khi thay ddi liéu lugng zeolite bd sung

Véi lugng zeolite b6 sung 1a 1,5 g/L ciing cho higu qua xir 1y cao hon so véi céc lidu
luong bo sung con lai. Cu thé, véi ndng d6 ban dau 1a 12 £ 0,5 mg/L, sau 3 gid xtr ly véi luong
1,5 g/L thi nong do trung binh dat 3,7 mg/L tuong &ng Vi hiéu qua xir ly trung binh 69,1%.
Vi céc liéu lwong bo sung con lai 0,5; 1,0; 2,0 va 2,5 g/L cho hiéu qua xt 1y twong tng 45,9;
60,4; 53,5 va 63,1% thap hon so véi binh bd sung 1,5 g/L (Hinh 7).

Vi két qua thuc nghiém khi tién hanh trén mé hinh tinh vai liéu lugng zeolite bd sung
thay d6i cho thay véi lidu lugng zeolite bd sung 1a 1,5 g/L tao dién tich bé mat phi hop cho vi
sinh bam dinh va hap phu chét hiru co va dinh dudng, qua d6 lam giam ndng do va ting hiéu
qua xt ly cia qué trinh cao hon cac liéu lwgng con lai.

3.2. Panh gia hiéu qua xir ly caia mo hinh zeoreactor trong Xir Iy nwéc thai chian nudi

Trong nghién ciru ndy, tién hanh 2 giai doan: thich nghi va tai trong. Giai doan thich nghi
duoc xac djnh Ighi hiéu qua xt Iy COD, TN cta m6 hinh 6n dinh. Két qua quan sat va phan
tich cho thay, dén ngay 10, hi¢u qua xu ly COD, TN ctia mé hinh twong d6i 6n dinh.

3.2.1. Ch/ tiéu COD

O giai doan thich nghi, thi nghiém duoc tién hanh vai tai trong 12 0,5 kg COD/m?.ngay,
twong tng voi nong do COD dau vao la 320 = 50 mg/L, thoi gian luu nudc 1a 15,3h. Trong
giai doan nay thi COD cua m6 hinh zeoreactor giam nhanh hon so véi COD caa mé hinh
aerotank.

Hinh 9 cho thiy, ¢ giai doan thich nghi, hiéu qua xir Iy COD & 4 ngay dau cua ca 2 md
hinh thp va c6 su dao dong nhung dén cubi giai doan thi hiéu qua xir 1y ting 1én va 6n dinh
dan, nguyén nhan 14 do ban dau vi sinh chua thich nghi dugc voi méi trudng va nudc thai mai.
Dén nhitng ngay cudi giai doan thi vi sinh thich nghi dan va cé sy 6n dinh 1am cho hiéu qua
xtr Iy COD ting 1én. Vi mo hinh zeoreactor hiéu qua xir Iy COD dat gi4 tri cao nhat vao ngay
thir 8 (77,31%) va cao hon so véi md hinh aerotank hiéu qua xir Iy COD dat 66,66%, diéu nay
cho thdy vi sinh trong md hinh zeoreactor d& bam trén bé mit vat liéu ting kha nang xir ly va
hip phu mot phan cac hop chat hitu co hoa tan.

O giai doan chay tai trong, thi nghiém duoc tién hanh véi 3 tai trong khac nhau 12 0,8;
1,0 va 1,2 kg COD/m3.ngay. Két qua cho thiy gia tri COD dau ra cua MH zeoreactor rat thap
S0 voi dau vao. Cu thé, nong do dau ra cia MH trung binh dat 1an luot qua cAc tai la 51,08; 42
va 78,74 mg/L so véi nong do dau vao 1a 320 + 50 mg/L. Ngoai ra, hiéu qua xu ly caa MH
zeoreactor ciing tot hon so véi MH aerotank tir 10 dén 13% khi van hanh véi cling tai trong.
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Hinh 9. Bién thién nong do va hiéu qua xi ly COD trong md hinh zeoreactor va aerotank.

C6 thé thay khi thay doi tai trong hitu co tir Log = 0,8 kgCOD/m.ngay dén OLR = 1,0
kgCOD/m?.ngay thi hiéu qua xu Iy COD tang dan. Tuy nhién, khi qua tai trong hitu co Lorg=
1,2 kgCOD/m?.ngay thi hiéu qua xir Iy COD c6 xu huéng giam dan.

O tai Lorg = 0,8 kgCOD/m?3.ngay, sau 10 ngay chay thich nghi thi hiéu qua xir 1y cia mo
hinh kha cao va 6n dinh, véi MH zeoreactor hiéu qua xt Iy trung binh dat 84 + 4% va ndng
d6 COD dau ra 51 + 10 mg/L. Pdi véi MH Aerotank ndng do COD dau ra dat 81 = 10 mg/L,
hiéu qua xtr 1y trung binh ciing tuong ddi cao dat 74 + 4%.

Tai tai Lorg= 1,0 kgCOD/m3ngay, hiéu qua xir Iy COD ctia MH zeoreactor tuong dbi cao
va 6n dinh, nong do COD dau ra va hiéu qua xtr 1y trung binh dat 42 £ 10 mg/L; 87 + 2% gi4
tri cao hon so véi 2 tai trong con lai. D6i vai MH aerotank hiéu qua xir Iy nhitng ngay dau tai
tuong dbi 6n dinh dat 78%, tuy nhién dén ‘ngay 23 hi€u qua giam dan con 70% cho thay kha
nang xtr 1y cta vi sinh trong mé hinh c¢6 dau higu bi gi61 han kha nang xu ly. Vi hiéu qua xu
1y cia MH zeoreactor cho thay gia tri cling khong thap hon d6i véi mot s6 nghién ctru vé loc
sinh hoc MBBR (Moving Bed Biofilm Reactor) véi gia thé K3 cho hiéu qua khong qué khéc
biét dat 84-89% [11], va 84,9-87,47% ddi voi nghién str dung md hinh loc gia thé xo dira [10].

O tai Lorg = 1,2 kgCOD/m®.ngay ta thay hiéu qua xir Iy ctia mo hinh thap hon so vdi cac
tai con lai. Trong thoi gian dau cua tai 4, do thay doi tai trong hitu co 16n nén cac vi sinh vt
can co thoi gian thich nghi dat 76,3% dbi véi MH zeoreactor va 66% do6i véi MH aerotank.
Tir ngay thir 31, hiéu qua xtr 1y cia md hinh & giai doan nay thap, ddi véi MH Aerotank thap
nhit dat 59,8% vao ngay 33 va mo hinh sir dung gia thé dira thip nhat dat 70,6% vao ngay 34
cua qua trinh thi nghiém.

Diéu nay chu yéu 1 do ¢ tai trong cao gay séc tai trc ché hoat dong cua vi sinh vat do d6
hiéu qua xu ly giam. Chat hitu co nhiéu, thoi gian luu thap (6,4h) s& lam ting 4p suét tham
thau, vi sinh vt rat kho hap thu va nhu vay lam giam kha nang ting truong cia chdng. Chat
hitu co nhidu lam giam kha ning hoa tan cua oxy trong nude. Do d6, ham lwong chét hitu co
nhiéu 12 mot nhan t6 giéi han sy phét trién cua vi sinh vat (VSV) dan dén ndng d¢6 COD dau
ra ¢ tai trong nay con cao so vai tai 1,0 kgCOD/m3.ngay.

Déi vai gia tri ndng dd6 COD caa 2 m6 hinh sau xir ly & tai 1,0 va 1,2 kgCOD/m3.ngay
déu thip hon so voi QCVN 62:2016/BTNMT, cot A.
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3.2.2. Chi tiéu N-NHs, TN

Hinh 10 cho thay, ¢ giai doan thich nghi gia tri N-NH; dau vao caa 2 mé hinh dao dong
trong khoang 63 + 2 mg/L. Hiéu qua xu 1y trong 5 ngay dau cua ca 2 md hinh kha thap va co
sy dao dong do ban dau vi sinh chua thich nghi dwoc Vi méi truong va nudc thai mai, nhung
tir ngay thir 5 &én ngay tht 10 thi hidu qua xir Iy ciia mé hinh ting 1én va 6n dinh dan. Déi véi
MH zeoreactor, hiéu qua xir Iy tang tir 65% dén 71%.

Tai tai trong 0,8 kgCOD/m3.ngy, MH zeoreactor c6 gia tri diu vao dao dong khoang
63 + 2 mg/L va hiéu qua xu ly trung binh bang 76,8 £1%. Tai trong 1,0 kgCOD/m?3.ngay, tai
trong 1,2 kgCOD/m.ngay cd hiéu qua xtr ly cao nhat dat lan luot 1a 75,4% & ngay thi 21,
69,7% & ngay ¢ ngay 27.

Dbi voi MH aerotank, tai tai trong 0,8 kgCOD/me.ngay véi gia tri ndng do dau vao dao
dong 63 + 2 mg/L, hiéu qua trung binh dat 66,2%. Tai trong 1,0 va 1,2 kgCOD/m3.ngay co
hiéu qua xir ly cao nhét dat lan luot 12 65,1% & ngay tha 21 va 60,2% & ngay 27 véi gia tri
nong do dat 22,1 va 24,9 mgl/L.

So v6i MH aerotank thi MH zeoreactor c¢6 hiéu suat xu Iy N-NH3 cao hon khoang
10-12% do MH zeoreactor sir dung Vvat liéu Zeolite nhu chat mang cho vi sinh vat lam ting
nong d sinh khdi dong thoi déng vai trd 1am vat liéu hap phu céc chét dinh dudng. C6 the
thay hiéu qua xir ly cao nhat & tai trong 1,0 kgCOD/m2. ngay do nong do cling nhu thanh phan
nudc thai thich hop cho qua trinh tang truong va phat trién cua vi sinh trén nén vat liéu zeolite.
Két qua nay cho thay ddi xtr Iy nudc thai chan nudi thi hiéu qua xir Iy amoni caa MH zeoreactor
turong ddi cao va cao hon so v&i s0 vai mot sé nghién ciru ctru vé qué trinh loc sinh hoc nhu
md hinh MBBR véi gi4 thé K3 (hiéu qua dat 71 -73%) [11], md hinh loc véi gia thé xo dira
(hiéu qua dat 69-72%) [16] tir 2-4%.
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Hinh 10. Bién thién nong d6 va hiéu qua xir ly N-NHj; trong mé hinh zeoreactor va aerotank

Pén g1a1 doan Log = 1,2 kgCOD/m3 ngay luong bun sinh ra giam, luu lugng dau vao qué
I6n va thoi gian luu nuéc qua ngén vi thé kha niang xu Iy N- NHs khong con dat hiéu qua nhu
& giai doan Lorg = 1,0 kgCOD/m3.ngay trung binh dat 63,4% dbi véi MH zeoreactor va 55,7%
d6i vi MH aerotank (Hinh 10). Kha nang xtr ly amoni con phu thudc vao mat do cua vi sinh
trén vat liéu. Nong do amoni giam do amoni bi oxy héa thanh nitrite va nitrate (dudi tac dung
cua 2 chung loai vi sinh vat Nitrosomonas va Nitrobacter), mot phan bi bay hoi va mot phan
N-NH3 duoc téng hop trong cac mo té bao dugc gy ra bai toan bo qua trinh oxy hoa va phan
g tong hop [9, 15]. Qua trinh Nitrate hda dién ra theo 2 budc lién quan dén 2 ching loai vi
sinh vat Nitrosomonas va Nitrobacter duoc thé hién qua 2 qué trinh sau:
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Nitrosomonas

2NH} + 30, ——— 2NOj + 2H,0 + 4H* + Q

Nitrobacter

2NO; + 0, ——— 2NO;5 + Q

Do do, khi tang tai trong htu co da lam cho kha nang hoa tan cta oxy trong nudc giam
ddng thoi cling 1am cho kha ning sinh truong cua VSV ciing giam theo. Qua do6, ham luong
chuyén héa amoni ¢ tai trong 1,2 kgCOD/m3.ngay giam so vai tai trong 1,0 kgCOD/m3.ngay.
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Hinh 11. Bién thién nong d6 va hiéu qua xir ly TN trong mé hinh zeoreactor va aerotank

Tuong tu nhu N-NHs, hiéu qua xur ly TN caa MH zeoreactor cho hiéu qua xur 1y cao hon
MH aerotank tir 9-11%, dat hiéu xir ly cao nhét & tai trong 0,8 kgCOD/m3.ngay ddi véi ca 2
md hinh. O tai nay hiéu qua xir I trung binh dat 75,8 + 2% (MH zeoreactor); 65,1 + 2% (MH
aerotank) Gia tri nong d6 déu thap hon yéu cau QCVN 62:2016/BTNMT, cot A cho phép xa
thai (Hinh 11).

3.2.3. Chi tieu P-PO.*

Tuong tu nhu qué trinh xtr Iy N-NHs, dén ngay tht 6 thi hidu qua xu ly P-PO,* tuong
dbi 6n dinh dat 65,1%. Hiéu qua xu |y trung binh cia MH zeoreactor cao nhét ¢ tai trong
1,0 kgCOD/md.ngay 1a 71,2% (ngay 25) va 55,1% (ngay 14) ddi voi MH aerotank ¢ tai trong
0,8 kgCOD/m?®.ngay (Hinh 12).

MH zeoreactor cho hiéu qua xu 1y cao hon MH aerotank tir 12-15%. Qué trinh loai bo
P-PO,* ctia md hinh zeoreactor troi hon mé hinh aerotank la do ngoai kha nang dong hoa vao
té bao vi sinh trong qua trinh sinh truéng phat trién con c6 kha ning hap thu bai céc vi sinh
tich liiy photphat (PAOs) & I6p phu sinh hoc trong céc viing ky khi bén trong va hiéu khi bén
ngoai [17].
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Hinh 12. Bién thién nong d6 va hiéu qua xir ly P-PO,3 trong md hinh zeoreactor va aerotank

Ngoai ra, déi voi MH aerotank hiéu qua xir ly bat dau giam khi qua tai trong
0,8 kgCOD/m?®.ngay trong khi MH zeoreactor la sau tai 1,0 kgCOD/m?.ngay. Ciing nhu anh
huéng cua tai trong hitu co dbi voi hiéu qua xir Iy cua COD va N-NHj thi hiéu qua xir Iy cua
P-PO,* ciing chiu anh huéng caa nhan té nay. So vai cac qué trinh sinh hoc MBBR (gia thé
K3) véi ciing loai nudce thai [11] 14 74-78% cho thay hiéu qua xt Iy P-PO,* trén MH zeoreactor
cho két qua thap hon tir 3-5%.

4. KET LUAN

Két qua nghién ctru cho thay vai viéc str dung zeolite bd sung vao mé hinh sinh hoc hiéu
khi trong xtr 1y nudce thai chin nudi cho hiéu qua xt 1y trong ddi cao va on dinh. Hau hét cac
chi tiéu COD, N-NHs, P-PO.* sau xir Iy dat QCVN 62:2016/BTNMT, cot A. Cu thé:

Véi luong zeolite bd sung thich hop cho qua trinh 14 1,5 g/L nudc thai, tai tai trong
1,0 kgCOD/m?3.ngdy MH zeoreactor cho hiéu qua xir ly trung binh COD, N-NHs, P-PO,* lan
luot 1a 87 + 2%; 73,8 = 1%; 70,2 £ 1% cao hon MH aerotank tir 10-12% (COD va N-NHs);
12-15% (P-PO43). Ddi vai tai trong 1,2 kgCOD/m2.ngay hiéu qua xir Iy ciia 2 mé hinh déu
giam dang ké do thoi gian Iuu thap, tai trong cao.

Viéc sir dung cdng nghé zeoreactor cho thiy nhiéu diém tich cuc so véi cong nghé sinh
hoc truyén théng nhu tao méi truong thuan loi cho vi sinh bam dinh, ting. Qua d6, hé théng
s& nang cao hiéu qua xtr ly, cai thién chat luong dong nudc ra dac biét la cac thanh phan dinh
dudng trong nudc thai, gép phan giai phap xir Iy nito cho nuéce thai chin nudi hién nay.
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ABSTRACT

ASSESSMENT OF TREATMENT EFFICIENCY OF ZEOREACTOR MODEL
IN LIVESTOCK WATER TREATMENT

Pham Ngoc Hoa
Ho Chi Minh City University of Food Industry
Email: pnh8110@gmail.com

Like other industries, in recent years, Vietnam's livestock industry has made strong
development, but many environmental problems arising from these activities. The treatment
of wastewater from the livestock process is increasingly concerned. Therefore, this study
aims to evaluate the treatment efficiency of the aerobic zeoreactor model in livestock
wastewater treatment. Research results showed that the COD concentration and input N-NH3
were 320 = 6 mg/L and 65 + 2 mg/L, respectively; the amount of zeolite added in the model
reached an appropriate value of 1,5 g/L. With this value, the efficiency of the treatment process
with a load of 1.0 kgCOD/m?.day reached the highest value compared to two loads of 0,8
and 1,2 kgCOD/m?3.day. Specifically, with a load of 1.0 kgCOD/m?3.day, the COD, N-NHj,
P-PO.* efficiency reached 87 + 2, 73,8 + 2, 70,2 + 1%, respectively. In addition, the treatment
efficiency of COD, N-NHs, P-PO,* is higher than that of the traditional aeratank model with
the corresponding processing efficiency reaching 72 + 2; 63 £ 2; 53 + 1%. The findings will
contribute to nitrogen treatment solutions, one of the issues to be noted in the current livestock
wastewater treatment process.

Keywords: Livestock wastewater, nitrogen treatment, zeoreactor, zeolite.
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