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Tém tat. Nghién ctru nay st dung biochar tir cdy Mai dwong lam vét liéu loc cho hé théng loc hai giai
doan ky khi — hiéu khi, nham danh gid hiéu qua xt ly chét hitu co trong nuwéc thai chin nudi lon sau
khi qua bé biogas. Hai hé thdng thi nghiém A va B duoc thiét k& giong nhau; mdi hé théng bao gom
mot cdt loc ky khi va mot bé loc hi€u khi. Hé théng A véan hanh vdi tai luong hitu co (organic loading
rate — OLR) tir 71,11 dén 243,75 g COD/m?ngay va tai luong thuy luc (hydraulic loading rate — HLR)
te 74,94 dén 112,41 L/m?/ngay. Hé thdng B hoat déng v6i OLR tir 103,26 dén 493,01 g COD/m3/ngay va
HLR tir 37,47 dén 112,41 L/m?/ngay. Két qua cho thdy ca hai hé thdng déu dat hiéu suét loai b6 COD
(nhu cau oxy hda hoc) cao, véi hiéu suit trung binh ctia hé thong B 1a 87 + 4%, cao hon so vdi hé théng
A (86 + 3%) mac dit OLR ctia hé théng B cao hon. Viéc can béng gitta HLR va OLR, tity thuc vao diéu
kién thuece t& cia b€ loc, tai dau vao va yéu cau xtt ly, la rat quan trong d€ t6i wu hdéa hiéu qua xi ly va
dam bao tinh kinh t€.
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Abstract. This study uses biochar from Mimosa pigra plants as the filter material for a two-stage
anaerobic-aerobic filtration system, aiming to evaluate the organic matter removal efficiency in pig
farm wastewater after passing through a biogas tank. Two identical experimental systems, A and B,
were designed, each consisting of an anaerobic filter column and an aerobic filter tank. System A
operated with an organic loading rate (OLR) ranging from 71.11 to 243.75 g COD/m?day and a
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hydraulic loading rate (HLR) ranging from 74.94 to 112.41 L/m?/day, while system B operated with an
OLR from 103.26 to 493.01 g COD/m?3/day and an HLR from 37.47 to 112.41 L/m?/day. The results show
that both systems achieved a high COD (chemical oxygen demand) removal efficiency, with system B
averaging 87 + 4%, higher than system A (86 + 3%), despite system B's higher OLR. Balancing HLR and
OLR, depending on the actual conditions of the filter tank, influent loading, and treatment
requirements, is crucial for optimizing the treatment efficiency and ensuring the economic viability.

Keywords: biochar, Mimosa pigra, pig farm wastewater, organic loading rate, hydraulic loading rate

1 Méb dau

Nudc thai chan nudi (pho bién nhét 1a nudc
thai chan nudi lon) la loai nudc thai dac biét phic
tap, chita nhiéu hgp chat hitu co, amoniac, nitrat
va vi khuan gay bénh [1-3]. Nhiéu phuong phap
da duoc 4p dung dé€ xtr ly nuwdc thai chan nuoi
nhu loc, xt ly bang mang, hap phy, oxy hda nang
cao, cac phuong phap dién hda, xtx ly hiéu khi, xt
ly ky khi, dat ngap nuwdc nhan tao va nudi trong vi
tao [4].

Biochar la mot vat liéu giau cacbon, dugc
tao ra tir cdc ngudn hiru co nhu sinh khdoi, chat
thai, tan du cay trong va phan dong vat thong qua
qua trinh nhiét phéan trong diéu kién thiéu oxy [5].
Véi kha nang tng dung rdng rai trong nhiéu linh
viee, biochar khong chi cai thién chat luong dat
ma con giup giam thiéu bién d6i khi hau, kiém
soat & nhiém dinh dudng, quan ly chat thai va san
xudt nang luong [6]. Nhiing wu diém vuot trdi
cua biochar gom dién tich bé mat 16n, nhiéu nhém
chirc bé mat, do x0p cao, kha nang trao ddi cation
cao, v.v. [7]. Mot trong nhiing ting dung ndi bat
ctia biochar la lam vat liéu loc trong xt¢ ly nudc
thai, v6i kha nang loai bo nhiéu loai chdt 6 nhiém
nhu chat httu co [8, 9], cac chdt dinh dudng [10,
11], cac kim loai néng [12, 13] va mam bénh [14,
15]. Bén canh d6, biochar con dwoc biét dén nhw
mot vat liéu hdp phu hiéu qua, chi phi thiap va
than thién véi moi treong [16].

Mot s6 nghién ctru da tng dung cac bd loc
biochar trong xt¢ ly nudc thai chan nudi, mang lai
két qua dn tuong trong viéc loai bo cac chat 6

nhiém va cai thién chat lwong nudc. Chang han,
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khi st dung b€ loc véi biochar lam tir vo trau,
hiéu sudt loai b6 COD trong nudc thai do thi dat
téi 94% [15]. Trong mot nghién ctu khac, hé
thong loc hai giai doan (két hop loc hiéu khi va ky,
khi) stt dung biochar ttr phu pham cua cay Co da
loai bo duwoc 80% amoni va 68% tong photpho
trong nwdc thai tong hop cd tinh chét tuong tu
nudc thai chan nudi. Hé thong nay hoat dong véi
thoi gian lvu thuy lwc (HRT) 12-72 gio [17].

Phan huay ky khi la mot phuwong phap
thuong duoc st dung dé€ giam nong do chat 6
nhiém va tao ra khi sinh hoc trong x1t ly nuéc thai
chan nudi [18-20]. Trong dd, cong nghé biogas la
cong nghé phd bién ¢ Viét Nam [21, 22]. Tuy
nhién, nudc thai sau biogas van con cé nong do
c4c chat 6 nhiém nhue COD, nito va photpho cao,
doi hoi cac bude xtr ly tiép theo dé dap ung tiéu
chudn moi treong [23]. Thong ké cho thdy hon
98% trang trai nudi lon ¢ Viét Nam st dung bé
biogas, nhung chi khoang mot phéan ba trong s6
dé trién khai thém ao sinh hoc va 28% c6 ao ca dé
xt ly nang cao. Tuy nhién, ao sinh hoc hay ao ca
chi thich hop d6i véi nhitng vung c6 dién tich 16n
[24]. Biéu nay nhdn manh téi nhu cau cap thiét vé
nhitng phuwong phap xt ly nwdc thai chdn nudi
hiéu qua, chi phi thap va dé van hanh.

Nhu da dé cap, nhiéu nghién ctu vé cac
loai b€ loc st dung biochar da chiing minh tiém
ndng cua ching trong xtt ly nuedc thai. Tuy nhién,
dén nay van chua c6 nghién cttu nao ap dung
biochar tit cady Mai dwong lam vét liéu loc trong
xt ly nwedc thai chan nuoéi. Cay Mai duong la mot
loai ngoai lai phat trién nhanh, gay hai nghiém
trong cho hé sinh thai va rat khoé tiéu diét [25].
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Nghién ctru nay nham danh gia hiéu qua loai bo
COD cua biochar lam ttt cay Mai dwong khi duoc
st dung lam vat liéu loc trong hé théng loc két
hop ky khi — hi€u khi, x 1y nudc thai thuce t€ tir
bé biogas chan nuoi lon.

2 Vatliéu va phuwong phap

2.1 Ché tao biochar

Biochar dwgc san xuat tir than cidy Mai
duong bang 10 nung tu ché. Cay Mai duwong sau
khi chat vé dugc loai bo 1a va phoi kho ngoai troi
khoang 3 ngay, sau d6 cit thanh cdc doan ngan

khoang 7-8 cm. Cac doan than cay kho duoc xép

vao hop nhom kin d€ han ché tiép xtic véi khong
khi trong qua trinh nung. Hop nhém chita than
cay dwoc dat trong 10 nung, vo6i cui vun xung
quanh lam mbi Itra. Nap 10 duoc day kin va qué
trinh d6t kéo dai khoang 2 gio. Sau khi 10 ngudi
tw nhién, biochar duoc 18y ra khoi cac hop, dap
nho thanh kich thwdc tir 1 dén 5 mm va sang loc
dé€ loai bo biochar mun. Biochar sau d6 dwoc bao
quan trong tui kin d€ st dung lam vat liéu loc.

Dién tich bé mdt cta biochar truedc va sau xu ly

nwdc thai dwoc xac dinh béng phuong phap
Brunauer — Emmett — Teller (BET) nhiéu diém tir
cac dong phan hap phu N, ¢ 77,485 K, st dung
may ASAP 2020 V3.00 H [26].

Hinh 1. Qu4 trinh san xuat biochar

(a) Cay Mai duong; (b) Phoi than cay va chat thanh doan 7-8 cm; (c) Lo nung va biochar sau 2 gio; (d) Biochar

kich thwdc khoang 1-5 mm

2.2  Nuwdc thai chan nudi

Nudc thai dugc 1dy truc tiép tai bé chira sau
bé biogas ctia mdt hd chan nudi lon ¢ huyén Hai
Lang, tinh Quang Tri. Trude khi cho vao hé thong
thi nghiém, nudc thai thd duwoc loc qua bé loc cat
dé loai b6t chdt ran lo ling, han ché tic nghén
trong cot loc thi nghiém. Trong mét s6 giai doan
thi nghiém, nudc thai duoc pha loang 2 hodc 3 lan

bang nwdc may.
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2.3 Thiét ké mo hinh thi nghiém

Hai hé thong thi nghiém A va B dugc thiét
ké& giéng nhau, mdi hé théng bao gom mot cot loc
ky khi (AnF) va mot b€ loc hiéu khi (AF). Cot AnF
dwoc lam tit nhua polyvinyl chloride (PVC), c6
chiéu cao 80 cm, duong kinh 9 cm va thé tich hitu
ich la 3,2 lit. Vat liéu loc chinh la mot 16p biochar
day 50 cm, véi hai 16p so6i day 10 cm (dwong kinh
1-2 cm) ¢ trén va dudi va trén cung la mot 16p
nudc noi 10 ecm. Phia trén hé thong la x6 chta

nudc thai dung tich 10 lit, dat cao khoang 1,5 m so

149



Nguyén Thi Phuong va CS.

v6i mat dat dé€ nudc thai tw chay xudng hé thong.
Nudce thai chay vao mot dng nhua PVC duong
kinh 3 cm ddt ngay phia dwdi, dng nay ndi véi
day cua cot AnF d€ nudc thai di tir dudi 1én trén.
Van d4u ra cta c6t AnF nam phia trén 16p nudc

nodi va nudce tir d6 chay truc tiép vao bé AF bén

dudi. BE AF dugc lam tir nhua polypropylene, co
hinh tru tron véi duwong kinh 15 ecm, cao 25 cm va
thé tich httu ich 1,5 lit. Lop loc trong bé AF bao
gom 15 cm biochar ¢ gitta, cung v6i 4 cm so6i O

trén va dudi. Van nudc ra ctia b€ AF nam cach

day 5 cm.

Hinh 2. So d6 1 hé thong xtt ly két hop ky khi — hiéu khi: (1) Nudc thai thé sau b€ biogas; (2) Nudce thai thd loc qua bé
loc cat; (3) X6 chita nude thai; (4) Ki€ém soat luu luwgng; (5) Cot loc ky khi; (6) Lép nuwdce ndi; (7) Lép dé phia trén;
(8) L6p loc biochar; (9) Lép da phia dudi; (10) BE hiéu khi; (11) Binh chita mau

2.4 Van hanh hé thong x& ly

Ban dau, cot loc AnF duoc van hanh lién
tuc véi ndc may, luu luong 10 mL/phut trong
hai ngay dé kiém soat lvu luong va rira sach 16p
loc. Sau d6, hé thong van hanh véi nudc thai theo
kiéu gian doan. Nudc thai dugc nap vao hé thong
ba Tan mdi ngay vao ltc 6 gid sang, 11 gio trua va
5 gio chiéu, thoi diém trung véi khung gio néng
dan thuong vé sinh chudng trai. Tuy theo ting
giai doan thi nghiém ctia hé thong, luu luong
nudc thai dwoc diéu chinh [an luot & mic 5, 10 va
15 mL/phut. Nudce thai duoc cdp vao cdt AnF theo
ché d6 dong chay nguoc, bao hoa va gian doan.
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Trong khi d6, bé AF hoat dong & ché dd khong
bao hoa voi thong khi ty nhién. Trudc khi hé
thong ky khi — hiéu khi duoc dwa vao van hanh
chinh thitc, hé thong trai qua giai doan khoi dong,
trong d6 nudc thai chi di qua c6t AnF trong
khoang 32 ngay, véi cac thong so vé tai luong hitu
co (OLR) va tai lwong thuy Iwc (HLR) dwoc git
gidng nhau cho ca hai hé thong. Céac thong s6 van
hanh ctia giai doan khoi dong va cac giai doan
sau d6 dugc trinh bay chi tiét trong Bang 1. Céc
thong s6 OLR va HLR thay d6i ¢ cac giai doan
khac nhau d€ so sanh hiéu qua loai bo COD duéi
cung diéu kién OLR, nhung khac HLR hodc

ngurgc lai.
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Bang 1. Céc thong s6 van hanh ctia hai hé théng

Céc hé théng Hé théng A Hé théng B
Cac giai doan Khoi dong Giai doan 1 Giai doan 2 Giai doan 3 Khoi dong Giai doan 1 Giai doan 2 Giai doan 3
COD dau vao (mg/L) 186400 186-328 440-597 174-329 186400 539-833 550-857 589-858
Luu luong (L/ngay) 0,9 1,8 1,8 2,7 0,9 0,9 1,8 2,7
HLR (L/m¥ngay) 37,47 74,94 74,94 112,41 37,47 37,47 74,94 112,41
OLR (g COD/m?/ngay) 30,53-76,62 71,11-125,59 167,45-243,75 100,22-189,26 30,53-76,62 103,26-159,46 210,46-328,34 371,04- 493,01
Thoi gian van hanh (ngay) 32* 18 16 18 32% 18 16 18

*: Hé théng van hanh chi & 6t loc ky khi

25 Lay mau, phan tich va cac cong thirc

tinh toan

Mau duoc 1dy & 2 vi tri: trong giai doan
khoi dong, mau dwoc lay ¢ dau vao va ra cua cac
cOt AnF, cac giai doan con lai 1dy ¢ dau vao cta
cot AnF va dau ra ctia b€ AF, voi tan sudt 2 ngay 1
lan vao ltc 6 gio 30 phut sdng. Cac mau duoc
phan tich ngay sau d6. Mdi mau dwoc phan tich
1ap lai 3 Tan. Céc thong sd phan tich bao gom: tong
chat ran lo ling (TSS), COD, amoni (NHs*),
photphat (PO+*) dwoc phan tich theo cdc phwong
phép chuan cua APHA [27].

OLR va HLR dwoc xac dinh theo cac cong

thirc sau
— QG

OLR = v (1)
=0

HLR = . (2)

trong d6 Q 1a luu lugng (L/ngay); Co la nong do
COD d4au vao (mg/L); V 1a thé tich httu ich ctia bé
xt ly (L); A 1a dién tich bé mat ctia b€ loc (m?).

Phép phan tich kiém dinh t — mau ddc lap
duoc stt dung dé€ danh gia su khac biét vé hiéu
sudt loai bo COD ¢ céc giai doan cuia hé thong A
theo 2 nhém HLR va danh gia sy khac biét vé
hiéu suét loai b6 COD ctia hai hé théng A va B.
Dai v6i su anh hudng cac gia tri OLR ¢ ca hai hé
théng A va B ciing nhu HLR 6 hé théng B, phép
phan tich phuong sai moét chiéu (one-way
ANOVA) ¢ muc y nghia 95% da duoc ap dung.
Tat ca cac phan tich thong ké dugc thuce hién trén
phan mém IBM SPSS Statistics v25.0.
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3 K&t qua va thao luan

31 DPic diém nuéc thiai chan nubi lon sau
ham biogas

Bang 2. Dic diém ctia nude thai chan nudi lon sau ham

biogas
STT  Théngsd Don vi Gié tri (TB % s)
1 TSS mg/L 432+9
2 COD mg/L 841+ 15
3 NH4* mg/L 280+ 6
4 PO mg/L 129+1,3

Ghi chii: TB la gia tri trung binh (trung binh cong); s la

do 1éch chuan.

3.2 Dic diém cua biochar

Két qua phan tich cac dic tinh bé mat cua
biochar tir cdy Mai duong cho thdy dién tich bé
mat BET 16n, dat 172,71 m?/g cung véi thé tich vi
mao quan t-Plot la 0,059 cm®/g. Thuong thi dién
tich bé mdt va thé tich vi mao quan cua biochar
dao dong tir 8 dén 132 m*g va 0,016 dén 0,083
cm?®/g nhung c6 thé dat dén 490,80 m?/g va 0,25
cm?/g [28]. Diéu d6 cho thay biochar tir cay Mai
duong c6 cdu trac rdt x8p vdéi dién tich bé mat
16n, c6 tiém nang trong viéc hdp phu chat 6
nhiém. Dién tich bé mat BET sau hdp phu giam
manh xudng con 3,95 m?/g, cho thdy kha nang
hap phu da duoc st dung dang ké va cac chat 6
nhiém chiém hau hét cac vi tri kha dung. Su giam
manh vé thé tich vi mao quan theo t-Plot xuéng

con 0,0005 cm?/g sau khi hap phu cho thay rang
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cac mao quan nho nhat da dwoc 1ap day. biéu nay
rat quan trong dé gitt lai cdc phan ti chat & nhiém
nho.
3.3

Hiéu suat loai bdo COD ctia bo loc biochar
tlr cay Mai duong
Anh huéng ctia OLR dén hiéu qua xt Iy COD
Hiéu qua x& ly COD trong cac giai doan
cua 2 hé théng duoc trinh bay ¢ Bang 3. OLR
trung binh cua 3 giai doan chinh ctia hé thdng A
la 98,66 + 19,19; 203,54 + 29,05 va 160,25 + 35,85 g
COD/m?/ngay; hiéu suat loai bd6 COD binh quan
twong tng 1a 86 + 3; 88 + 2 va 84 + 3%. Két qua cho
thay hiéu suat loai bo COD cua hé thong A ti 1&

thuan v6i OLR, thé hién qua viéc hiéu sudt loai bo
tang khi OLR tang tit giai doan 1 sang giai doan 2
va giam o giai doan 3 khi OLR giam (Hinh 3). Két
qua nay tuwong dong véi két qua ctia mot nghién
cttu st dung bé loc biochar xtt ly nudc thai sinh
hoat, ti 1¢ loai bé COD ting tir 95 dén 99% khi
OLR tang tir 5 + 2 dén 20 + 5 g BODs/m2/ngay [9].
Khi tang noéng dd chat hitu co trong nudc thai dau
vao, hiéu qua xt ly COD duoc cai thién; diéu nay
la do sw kich thich vi sinh vat, giap ting cuong
qua trinh phan huy [29]. Ngoai ra, 16p mang sinh
hoc day hon cai thién kha nang git nwdc ctaa vat
liéu loc, kéo dai thoi gian tiép xtc gitra vi sinh vat
va nudc thai, tv d6 nang cao hiéu sudt loai bd
COD [9].

Bang 3. Hiéu suét loai bd COD cutia bd loc biochar tir cdy Mai duong

Hé théng A Hé théng B
Cac giai doan Khoi dong  Giai doan Giai doan Giai doan Khéi Giai doan Giai Giai doan
1 2 3 dong 1 doan 2 3
COD dau vao 261+71 258 + 50 531+76 279 + 62 26171 743 + 98 758 £ 108 760 + 89
(mg/L)
COD d4u ra (mg/L) 47+ 8 37+10 62+9 44+8 52 +13" 76 £ 14 91+11 119+ 26
Hiéu suat loai bo 817 86+ 3 88+2 84+3 79+6 90 +2 88+2 84+4
COD (%)

(TB+s;n=23)

*: Pau ra 6 cac cdt loc ky khi
Giai doan 1 Giai doan 2 Giai doan 3
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Hinh 3. Mo6i quan hé gitta OLR, HLR va ti 1€ loai bé COD ctia cac giai doan ¢ hé théng A
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Tuy nhién, ¢ hé thong B, khi OLR tang tw
giai doan 1 dén giai doan 3 (OLR trung binh qua
ba giai doan lan luot 1a 142,29 + 18,84; 290,11 +
41,26 va 436,70 + 51,17 g COD/m?3/ngay), hiéu suat
loai b6 COD lai giam dan (Hinh 4). Nguyén nhan
c6 thé 1a do néng dd chat hitu co qua cao gay tac
nghén bo loc. Luong chat hitu co du thira hinh
thanh 16p mang sinh hoc day dac khién cac vi
sinh vat ¢ 16p trong thiéu thiic &n, dan dén bong
troc va giai phdng chét hitu co tréd lai nudc thai
dau ra [30].

Giai doan 1
550 HLR = 37,47 Lim*ngay

g
Néng dé COD (mg/L)

OLR (g COD/m®*ngay)

200

100}, o . . *
[ ] .
100 °°

Giai doan 2
HLR = 74,94 Lim?Ingay [HLR = 112,41 Lim*/ngay- 100

Qua viéc danh gia anh huéng ctia OLR dén
hiéu qua xtt Iy ¢ hai hé théng (A va B), c6 thé thay
réng hiéu suét loai bo COD chiu sy chi phéi cua
OLR. Két qua phan tich ANOVA ¢ hé thong A
cho thdy hiéu qua xtt ly COD c6 xu hudng ti 1é
thuan vdi sy thay déi OLR. Su thay déi OLR c6
anh huwong dang ké dén hiéu qua loai bo COD &
ca hai hé thdng (p = 0,016 ¢ hé théng A va p =
0,002 6 hé thong B).

Giai doan 2

178

Hiéu suét loai b COD (%)

470

465

35 40 45 50 55

Thei gian (ngay)

60
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Hinh 4. M6i quan hé gitta OLR, HLR va ti 1¢ loai bé COD cua cac giai doan ¢ hé théng B

Anh huéng ctia HLR dén hiéu qua xt Iy COD

Hinh 3 va 4 cho thdy mét xu hudng rd rét:
khi HLR tang, hiéu qua xit ly COD c6 xu huéng
giam. Vi du, ¢ giai doan 1 va 3 ctia hé thong A,
mdc du nong d6 dau vao tuwong duong nhau
(nudc thai pha loang 3 Ian), nhung HLR ¢ giai
doan 3 cao hon so voi giai doan 1. Két qua 1a hiéu
sudt loai bo COD ¢ giai doan 3 (84 + 3%) thdp hon
so voi giai doan 1 (86 + 3%). Két qua phan tich
kiém dinh t - mau doc 1ap o hé thdng A cho thay
su thay d6i 2 gia tri HLR trong hé thong A anh
huong dang k& dén hiéu qua xit Iy COD (p =
0,019). Twong tw, & hé thong B, mdc du nong do
COD dau vao cua ba giai doan tuwong tu nhau,
nhung khi HLR tang t 37,47 dén 112,41
L/m?/ngay thi hiéu sudt x@ ly giam t&r 90 + 2%

DOI: 10.26459/hueunijns.v134i1C.8089

xudng 84 + 4%. Két qua phan tich ANOVA ¢ hé
thong B ciing cho két qua la sy thay d6i HLR c6
anh huong dang ké dén hiéu qua xu ly (p = 0,002).
biéu nay tuong dong véi mot nghién ctu khac,
khi HRT tang tir 24 gio 1én 48 gio (twong tng véi
viéc HLR giam), hiéu qua xt& ly COD c6 xu hweéng
tang nhe (ttr 60 dén 85% lén 62-85%) [31]. Su giam
hiéu suat loai b6 COD khi HLR cao cé thé duoc
giai thich bang viéc nwdc di chuyén nhanh trong
cot loc, lam giam thoi gian tiép xuc gitta nwdc thai
va vat liéu loc, dan dén viéc vi sinh vat chua kip
phéan hay nhiéu chét hitu co. Hon nita, luu lwong
nudc vao 16n cd thé khién cic chit hitu co da bi
gitt lai tredc d6 va mang sinh hoc bi tach ra va
rira troi, lam giam hiéu suat loai bo COD [32, 33].
Nguoc lai, HLR thdp lam tiang hiéu sudt loai bo
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chat httu co nho vao viéc tang thoi gian tiép xuc

gitta nuedc thai va mang sinh hoc [9].

Dénh gia hiéu suat loai b6 COD ctia 2 hé théng
thi nghiém

Hiéu sudt loai bo COD trung binh ctia hé
thdng A va B lan lugt la 86 + 3% va 87 + 4%. Hé
thong A hoat dong véi OLR trung binh la 152,25 +
51,62 g COD/m?¥mngay va HLR dao dong tir 74,94
dén 112,41 L/m%*ngay (trung binh 87,91 + 18,18
L/m?/ngay), trong khi hé thong B ¢ OLR trung
binh 1a 289,68 + 130,50 g COD/m*/ngay va HLR tir
37,47 dén 112,41 L/m?ngay (trung binh 74,94 +
31,80 L/m?/ngay). Mac du hé thong B hoat dong
trong diéu kién OLR cao gan gap doi so voi hé
thdng A, hiéu suét loai bo COD trung binh cta hé
thong B van cao hon. Tuy nhién, su khac biét vé
hiéu suét loai bo6 COD cua hé thdong A va B la
khong dang k& (p = 0,137), cho thay cac hé théng
c6 hiéu suit 6n dinh & cdc mic OLR khac nhau.
Trong cung mot hé théng, OLR ¢6 anh huong dén
hiéu suét loai b6 COD. Tuy nhién, khi xét trén ca
hai hé thong, sy khac biét vé OLR khong tao ra su
khéc biét dang ké vé hiéu suat. Diéu nay cho thay
OLR khong phai la yéu t& duy nhédt anh huong
dén hiéu sudt loai bd COD trong diéu kién tht
nghiém nay. Cac yéu t§ khac, chang han nhu
HLR, kha nang sinh trueong va hoat dong cua vi
sinh vat, cling dong vai trd quan trong trong hiéu
suat xt ly ctia mdi hé thdng. Tuy nong d6 COD
dau ra trung binh ¢ hé thdng B (95 + 26 mg/L) cao

hon so véi & hé thong A (47 + 14 mg/L), nhung két
qua nay van dap tng theo tiéu chudn xa thai d6i
QCVN 62 -
MT:2016/BTNMT (ct A, COD < 100 mg/L). Hé
thong xt ly nudc thai khong pha loang sau bé
biogas van hanh ¢ OLR tir 103,26 dén 159,46 g
COD/m3/ngay va HLR 37,47 L/m?/ngay (giai doan
1 ctia hé thong B) dat hiéu qua xt 1y cao nhat la 90
+ 2% v6i nong do COD dau ra 76 + 14 mg/L. Khi
tang OLR va HLR thi hiéu qua giam xudng, thap
nhat la 84 + 4% v6i nong do COD dau rala 119 +
26 mg/L (giai doan 3 cuia hé thong B).

voi nuwéc thai chan nuodi

Viéc so sanh hiéu suat xi ly COD gitra cac
nghién cttu khong don gian do sy khac biét vé vat
liéu loc, chat lwgng nudce thai va cac tham s6 van
hanh nhu ddc diém vat liéu, chiéu cao 16p vat
liéu, kich thwdc hat, HLR, OLR va HRT. Bang 4
tom tit hiéu suét loai bo COD tir mot s& nghién
cteu stt dung mo hinh loc biochar d€ xtt ly cac loai
nudc thai trong cdc diéu kién van hanh khac
nhau. Nghién cttu hién tai ap dung hé thdng loc
ky khi — hiéu khi két hop, véi vat liéu loc la
biochar duwoc san xudt tir cdy Mai duwong. So vdi
nhiéu nghién ctru liét ké trong Bang 4, hé thong
cua ching t6i van hanh véi gia tri OLR va HLR
trung binh cao hon, nhung hiéu suét loai b6 COD
lai thdp hon. Tuy nhién, hiéu suét loai bo COD
cua ching t6i cao hon so vdi nghién cttu cua
Kaetzl va Lubken [8], nhung hé théng van hanh
trong diéu kién OLR va HLR thap hon.

Bang 4. Hiéu suét loai b6 COD ctia mé hinh loc biochar & mét s6 nghién ctru

Loai biochar Loai nwdc thai HLR OLR (g Hiéu suit loai Tai liéu tham
(L/m?/ngay) COD/m?/ngay) bo COD (%) khao
Co Voi Nuwdc thai do thi 1200 509 +173 74 +18 [8]
La xoai Nuwdc thai chan nudi 2a - 47 [34]
Gb cting Nuéc thai d6 thi 37+7 5+1b 95 [30]
Cay Lieu Nudc thai d6 thi 34 14> 99+0,3
Cay Liéu Nudec thai sinh hoat 34 20 +5° 94-99
Cay Thong tung Nudec thai sinh hoat 34 5+2b 95 [9]
20 £ 5° 99
Vo trdu Nudc thai d6 thi 1200 63 =16 94 [15]

Ghi chii: 2: thoi gian lvu nudce (gio); »: g BODs/m?/ngay
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4  Kétluan

Hé thong loc két hop hai giai doan ky khi -
hiéu khi véi vat liéu loc biochar ttr cdy Mai dwong
da chiing té kha nang loai bo COD hiéu qua. Hiéu
sudt loai bd trung binh cua hé thdng B dao dong
ttr 84 + 4% dén 90 + 2%, cao hon so voi hé thong A
(84 + 3% dén 88 + 2%). Tuy nong dd6 COD dau ra
trung binh ¢ hé thong B (95 + 26 mg/L) cao hon so
véi & hé thong A (47 + 14 mg/L) nhung van dap
ung tiéu chuan xa thai QCVN 62 -
MT:2016/BTNMT (c6t A, COD < 100 mg/L). biéu
nay cho thdy hé thong loc hai giai doan cé kha
nang xt ly hiéu qua nuwdc thai chan nudi lon sau
bé biogas ma khong can pha loang. Cac gia tri van
hanh OLR va HLR ¢ giai doan 1 cta hé thong B
mang lai hiéu qua xtt Iy COD cao nhét trong cac
diéu kién thi nghiém da st dung. Tuy nhién, tuy
thudc vao yéu cau xt ly, hé thdng van cé thé hoat
dong voi cac thong s6 OLR va HLR cao hon nhu 6
giai doan 3, gitp giam chi phi xt ly ma néng do
COD dau ra van dap tng tiéu chudn QCVN 62 —
MT:2016/BTNMT (c6t B, COD < 300 mg/L).

Sw khdac biét vé hiéu suat loai bd6 COD ¢ hai
hé thong la khong dang ké (p = 0,137) mdc du hé
thong B van hanh 6 mirc OLR cao gan gap doi hé
thong A. Diéu nay cho thay hiéu suat xi ly cua hé
théng khong chi phu thudc vao gid tri OLR ma cac
yéu t6 khac nhu HLR hay hoat dong cta vi sinh
vat cling c6 vai tro quan trong. Viéc can bang gitta
HLR va OLR, dua trén diéu kién thuc té ciia bé
loc, ndng dd 6 nhiém dau vao va yéu cau xi 1y 1a
rat quan trong dé€ t6i wu hoéa hiéu qua xu ly va
dam bao tinh kinh té.

Nhu vay, hé thong nay 1a mot giai phap co
hiéu qua, don gian dé€ xtt ly nudc thai chan nudi
lon sau bé biogas trudc khi xa ra moi truong hodc
c6 thé dung dé tai st dung cho tudi tiéu trong
vuon, c6 thé dp dung duoc dé dang & cac hd chan
nuodi hodc trang trai nho. Mat khac, day cling la

giai phap cd y nghia vé mat sinh thdi khi tan dung
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biochar tit cdy ngoai lai c6 hai moc phd bién &

nhiéu khu vue.

Can tiép tuc nghién ctu thém cac thong s6
van hanh khac dé t6i vu hiéu qua trong mdi quan
hé véi van dé kinh té, cing nhu danh gia hiéu
suAt loai bod cac loai chat 6 nhidm khac nhu chat
dinh dwong, kim loai nang va vi sinh vat gay
bénh dé co thé tai st dung nudc thai cho muc dich

twdi tiéu.
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