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TOM TAT

Loc sinh hoc duoc biét dén 1a mot phwong phap xir 1y nuéc thai ¢6 chi phi thap va higu qua
dé xir 1y tai chd noi nuéc thai phat sinh. Myc tiéu cua nghién ciru nay nham danh gia hiéu qua xu 1y
cuia hé thng loc sinh hoc sir dung xi than t6 ong lam vat liéu dém dé xir 1y nuwéc thai sinh hoat véi qui
moé nhé. Thi nghiém duoc thyc hién trén mé hinh st dung éng PVC 1am c6t loc. Nuéce thai dugc nap
lién tyc véi tai trong thay luc lan lugt 1a 2,4 m3/m?/ngay, 4,8 m3m?ngay va 7,2 m3m?ngiy. Sau khi
két thuc thi nghiém, vat liéu dém duoc thu lai dé xac dinh mirc d6 hoat dong cua vi sinh vat phat trién
trong 16p vat liéu loc. Két qua nghién ctru cho thay nong do chit 6 nhidm trong nudc thai sau xu 1y
thip va dat QCVN 14:2008/BTNMT. Hiéu suét xur Iy SS, BODs, TKN, va TP cao nhit dat lan luot 12
88,4%, 93,9%, 85,8%, va 68,4%, d6i véi cot loc sir dung xi than. Cot loc sir dung xi than lam vt liéu
dém ciing loai bo téng lwong vi khuan dudng rudt tir 2,2 dén 2,9 log don vi. Bén canh do, hiéu qua xu
1y khi sir dung xi than 1am vat liéu dém cao hon so véi vat liéu soi truyén théng. Hoat dong cua vi sinh
vat phat trién trong cot loc xi than cao hon cot loc soi. Qua nghién ciru nay cho thy xi than t6 ong ¢
thé tai sir dung lam vat liéu dém trong hé thong loc sinh hoc dé nang cao hiéu qua xir 1y cac chat 6
nhiém trong nudce thai sinh hoat.
Tir khéa: loc sinh hoc, nuée thai sinh hoat, vat liéu dém, xi than td ong
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1. MO PAU

Xur ly nuéc thai sinh hoat tai chd & cac ho gia dinh sir dung nhitng cong nghé don glan
dugc xem 1a mét trong nhitng giai phap nham giam thiéu sy phat thai chat 6 nhidém vao nguon
nudce tiép nhan. Loc sinh hoc (biofilter) c6 lich st phat trién 1au doi va dwoc sir dung dé xu 1y
thir cap nudce thai phuc vu cho viée tai sir dung (Huismans, 1974; Ellis, 1987; Hendel va cs.,
2001; Calvo-Bado va cs., 2003; Langenbach va cs., 2009). Loc sinh hoc duoc biét dén 1a mot
phuong phap hiéu qua va ré tién bai vi co thé sir dung cac vat lidu dém co6 sin tai chd hoic
tham chi sir dung mot s6 phé thai rén trong nganh xay dung. Bén canh d6, phuong phap van
hanh chung kha don gian va khong tiéu tén nhiéu ning lwong. Theo Huismans (1974), phuong
phap xtr Iy nay di dugc ap dung tu nhitng ndm 1800’s & Chau Au. Cé khoang 100 cong trinh
ding cong nghé nay xir Iy nude va nudc thai truéc thap nién 1940 (Graham, 1988). O cac nudc
dang phat trién va cc ving c6 lap, day 1a phuong phap duoc sir dung kha phd bién nham xtr 1y
nude va nudce thai. Theo bao cdo cua Td Chae Y Té Thé Gidi, loc sinh hoc sir dung cat 1am vt
liéu dém co6 thé mang lai hiéu qua cao va c6 chi phi xtr I thdp phu hop véi cac nude dang phat
trién va cac ving bi thién tai bat ngd (Huismans, 1974).

Trong xir Iy nudce thai thi cdp, bé loc sinh hoc st dung cat lam vat liéu dém thuong
sir dung hat c6 kich thude twong d6i nho (0,15 — 0,35 mm) (Langenbach va cs., 2009). Sir
dung nhitng vt liéu dém c6 kich thude hat 16n s& lam giam hiéu qua xir Iy nhung c6 thé han
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ché nghet (Langenbach va cs., 2009). Bén canh d6 van toc nuéc chay qua 16p vat liéu dém
cling anh hudng rat 16n dén hiéu suat xu 1y. Theo khuyén céo ciia Graham (1988) thi van toc
nudc chay qua I6p vat liéu loc nén duy tri khoang tr 0,1 — 0,4 m/h. Langenbach va cs.,
(2009) cho rang téc do loc nén duy tri & khoang 0,2 m/h. Co ché chinh loai bo chat 6 nhiém
trong cac hé théng loc sinh hoc thuong xay ra ca co ché Iy hoc va sinh hoc. Theo Weber-
Shirk va Dick (1997a), cac hat rin lo lung thucmg duoc giir lai khi di qua cac 16 rong co6 kich
thuéc nho. Sy tich tu cac hat rén nay s& tlep dién va gia ting hiéu qua loc vat 1y do 16 rong
ngdy cang bi thu hep. Thong thudng co ché vat 1y thuong chiém wu thé trong qué trinh loai
bo céc chat 6 nhidm trong hé théng loc. Tuy nhién co ché sinh hoc mai giit vai tro chii dao
trong qua trinh loai bo chét rén lo lirng, chat hitu co hoa tan va cac vi khuan (Weber-Shirk va
Dick, 1997b). Rat nhiéu nghién ctru trude day cho thay hé thong loc sinh hoc str dung cat
lam vat liéu dém c6 hiéu qua rat tot trong viéc loai vi khuan trong nudc (Weber-Shirk va
Dick, 1997b,c, Langenbach va cs., 2009, Wang va cs., 2014). Nguyén nhan chinh dugc cho
rang 1a do sy phat trién cuia lép mang sinh hoc hay con goi 1a “schmutzdecke” ¢ trén bé mat
16p vat liéu dém.

L6p mang sinh hoc thudng phat trién manh & phan trén cuia 16p vat liéu loc. Lop nay
c6 thé chtra cac vat chat hitu co, vi tdo, va da dang cac vi sinh vat. Cac nha nghién ctu di
kham pha ra rang 16p mang sinh hoc dong vai tro nhu 16p loc hitu sinh c6 thé loc va loai cac
chat 6 nhidm ké ca vi sinh vét giy bénh qua cac co ché Iy hoc va sinh hoc (Huismans, 1974,
Weber-Shirk va Dick, 1997a,b). Nhiing nghién ctru trugc nhan manh rang I6p mang sinh hoc
nay thuong suy giam theo chiéu sau cua 6p vat lidu dém cua cot loc sinh hoc va thudng c6
hoat dong manh m& & chiéu sau khoang 0 — 40 cm (Huismans, 1974, Ellis va Aydin, 1995,
Calvo-Bado va cs., 2003, Pang va Liu, 2006). Su phat trién cia mang sinh hoc trong 16p vat
liéu loc thuc day qué trinh loc co hoc, hip phu ciing nhu phan huy cac chit 6 nhidm.

Xi than t6 ong 1a chat thai rin thuong duoc thai b sau qua trinh ddt chay. Thanh
phan va tinh chit cua xi than t ong chua dwoc nghién ctru va danh gia day du. Theo béo cdo
cua Singh (2010) thi nguyén liéu chinh duoc sir dung 1am than té ong 1a 20 — 30% than bot
va thanh phan con lai dat sét. Thong thuong thi ti 18 giita than bot va dat sét 13 1:4 tinh theo
trong luwong thi cho chat luong than té ong tét, d& chat va it v& vun (Singh, 2010). Dién tich
bé mat riéng cua xi than dao dong 45,9 — 69 m¥m® (Nguyén Thi Thanh Phuong va ctv,
2010). Hién nay, xi than t6 ong thuong dugc thai bo ven duong hoic d6 xudng kénh rach.
Do d6 viéc tan dung xi than t6 ong lam vat lidu dém trong cac hé thong loc sinh hoc nham
loai b6 cac chat 6 nhiém trong nuéc thai sinh hoat dong thoi giam phat thai dang chat ran
nay ra ngoai moi truong 1a rat can thiét cho sy phat trién bén vimg trong diéu kién hién nay &
Viét Nam.

2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém va déi twong nghién ctru

Céc thi nghiém duoc tién hanh tai cac phong thi nghiém cua Bo mén Ky thuat Moi
truong — Khoa Moi truong va Tai nguyén Thién nhién — Truong Pai hoc Can Tho. Nudc thai
sinh hoat str dung trong thi nghiém duoc thu thap tai hém 124, dwong 3/2, quan Ninh Kiéu,
thanh phd Can Tho. Nudc thai dugc ldy tryc tiép tai miéng cong xa bang x6 nhya va sau d6
d6 vao bon chira 200 L. Nudc thai dugc thu thap mdi ngay voi tong thé tich tir 200 L dén
600 L va duoc van chuyén vé phong thi nghiém dé chay mé hinh.
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2.2. Phwong phap thi nghiém
2.2.1. M6 hinh thi nghi¢m

Hinh 1 thé hién so ¢6 mé hinh thi nghiém cua hé théng loc sinh hoc. Cot loc sinh hoc
dugc ché tao bang dng nhuya PVC (day 5 mm, duong kinh dng 0,2 m, chiéu cao 1,3 m). Vat
liu dém sir dung 1a xi than t6 ong va soi ¢6 chiéu day khoang 90 cm. Soi sau khi mua vé s&
dugc ray sang voi kich thude 3 - 5 mm. Sau d6, soi duoc rira sach bang nudc may nhiéu lan
dén khi d6 duc cua nudc sau rira khong d6i. Bbi vai xi than, chung duoc thu thap tir cac ho
kinh doanh thuc pham ¢ khu vuc quan Ninh Kiéu, thanh phé Can Tho. Xi than sau d6 duoc
dap nho ra. Tuong ty, Xi than dugc ray sang dé duoc kich thudc 3 - 5 mm va dugc ria sach
bang nudc may nhicu lan dén khi d6 duc cua nude sau rira khong doi. Vat liéu dém sau khi
raa duoc phoi kho va dé noi thoang mat dé sir dung cho thiét ké mé hinh loc.
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Hinh 1. So d6 mé hinh ¢ot loc sinh hoc.

2.2.2. Qui trinh thi nghiém

O giai doan dau, mé hinh dugc van hanh & ché do nap nudc thap nhit sao cho van
téc nudc chay qua cot loc 1a 0,1 m/h. Vi sinh vat duoc cho vao hé thong bang cach ldy 1,0 g
bun day kénh dugc hoa tan vao 1,0 L nudc cat va cho ling 5 phat. Phan nudc phia trén sau
khi ling dugc nap vao trén mat thoang cta cot loc va md hinh bat dau dwoc van hanh. Sau 14
ngay van hanh lién tuc, chi tiéu COD duoc theo ddi dé danh gia tinh 6n dinh cia mé hinh.
Sau khi hé théng da 6n dinh thi ching tiép tuc dwoc van hanh trong 7 ngay trude khi ldy mau
& pha dau tién tng véi téc do loc 0,1m/h hay tai trong thay luc 2,4 m3m%ngay. Cac mau
nudéc sau xu 1y dwoc thu thap thanh 3 dot véi khoang giita cac dot 1a 5 ngay. Sau khi két thuc
pha thir nhat, téc do loc cua hé théng lan luot dugc thay d6i 1én 0,2 m/h va 0.4 m/h, tuong
g Véi tai trong thay luc 1a 4,8 m¥m%ngay va 7.2 m®3m?/ngay. Trong mdi pha tiép theo, hé
théng duoc van hanh lién tuc trong 21 ngay truéc khi thuc hién cac dot 1dy mau. Khoang
thoi gian ldy mau giita cac dot dwoc tién hanh tuong tu nhu pha dau tién. Cac chi tiéu theo
ddi gdm pH, chét ran lo lung (SS), nhu ciu 6xy sinh hoa (BODs), nhu ciu 6xy hoa hoc
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(COD), tong nito Keldal (TKN), tong 1an (TP), va tong luong vi khuan duong rudt duoc
phan tich va danh gia. Sau khi két thuc giai doan van hanh mé hinh, vat liéu trong cot loc
dugc lay ra theo ting 16p (khoang 10 cm) dé dénh gia hoat dong cua vi sinh vat phat trién
trong 16p vat lidu dém. Cu thé, cot loc dugc xa hét nudc va duogc cat theo ting khoanh tuong
rng véi chiéu cao cua I6p vat liéu da duoc xac dinh. Mau vat liéu dém duoc lay ra tir cot loc
bang v xuc va dung trong cbc thay tinh. Hoat dong cua vi sinh vat duoc xac dinh ngay sau
d6 tai phong thi nghiém Bo mén K§ thuat Moi truong — Pai hoc Can Tho.
2.3. Phwong phap phén tich

Mau nuéc thai trude va sau xtr ly duge phan céc chi tiéu nhu pH, SS, COD, BODs,
TKN, TP, téng lugng vi khuan duong rudt theo cac tiéu chuan Viét Nam hién hanh tai cac
phong thi nghiém thuéc Bé mon Ky thuat Mbi truong, Truong Dai hoc Can Tho. Muc do
hoat dong cua vi sinh vat trong cot loc sinh hoc dwoc danh gia bang hoat dong cua enzyme
dugc trich ly tir mang sinh hoc bam trén bé mat vat liéu va sir dung phwong phéap Fluorescein
diacetate (FDA) (Shniirer and Roswall, 1982). Cu thé, 2 g vat liéu loc dugc cho vao ong
falcon 50 mL. 20 mL dung dich dém phét-phat 0,06 M (pH=7,6) dugc thém vao dng chira
mau va lic déu trong 1 phut bang may vortex. Tiép theo, 0,1 mL dung dich fluorescein di-
acetate (FDA) duoc cho vao 6ng falcon va sau d6 dng falcon duoc u trong ndi cach thuy
trong 60 phut ¢ nhiét d6 30°C. Miu duoc lay ra cho vao 20 mL dung dich Chloroform:
methanol (ti 18 2:1). Cac éng falcon dugc ly tim & 5.000 rpm trong 5 phut. 5 mL dung dich
trong & phan trén 6ng dugc rut ra va loc qua gidy loc ¢6 16 réng 0,45 pm. Phan nudéc sau khi
loc dugc do cudong dd hap phu & bude song 490 nm. Nong do fluorescein duoc xac dinh
thong qua duong chuan véi ndng dong tir 0,001 dén 10 pg/L.
2.4. Phwong phap xir 1y s6 liéu

S6 lidu sau khi thu thap duoc xtr 1y va phan tich bang phan mém Excel c6 tich hop
cong cu thong ké statistiXL. Trong d6, gia tri trung binh cua cac thong sé méi trudng va cac
biéu dd dugc tinh toan va thé hién bang cach sir dung phan mém Excel. Su khac biét vé hiéu
sut loai bo cac chat 6 nhidm giita hai mé hinh duoc phén tich bang kiém dinh Pair T-test sir
dung cong cu thong keé statistiXL.
3. KET QUA VA THAO LUAN
3.1. Giai doan khéi dong mo hinh

Sau khi hé théng duoc van hanh 14 ngay thi nudc thai sau xur 1y duoc thu thap trong
3 ngay lién tiép. Két qua cho thiy nong d6 COD dau ra dao dong nhe giita cac ngay lay mau
dbi vai ca 2 cot loc co vat liéu dém khac nhau. D4i véi cot loc st dung xi than thi COD dao
dong tr 21,8 — 22,3 mg/L, trong khi cot loc st dung séi thi COD dao dong tur 30,5 — 30,8
mg/L Tir két qua nay cho thay nong do hé thong da on dinh.
3.2. Giai doan van hanh chinh thirc

Thi nghiém cho thdy rang gia tri pH dau ra dao dong trong khoang 7,1 — 7,6. Gia tri

pH trong nudc thai sau xir Iy ¢6 xu hudng ting 1én so véi dau vao (pH = 7,0), dic biét ddi
v6i ¢ot loc co vat liéu dém 1a xi than. Nhin chung gia tri pH nam trong khoang phu hop cho
su phat trién cua vi sinh vat va trong khoang tiéu chudn cho phép (QCVN 14:2008/BTNMT).
Hiéu suét loai bo cac chi tidu 6 nhiém cua giai doan véan hanh chinh thirc dugc trinh bay &
Bang 1.
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Bdng 1. Hiéu suit xt 1y trung binh cua céc chi tiéu 6 nhidm & tai trong thiy luc 2,4 m¥/m?/ngay, 4,8
mé/m?/ngay, va 7,2 m*/m?/ngay

Hiéu suét

Chi ticu Pon Tai trong thuy luc Tai trong thuy luc Tai trong thuy lyc
i (2,4 m¥/m?/ngay) (4,8 m¥/m?/ngay) (7,2 m¥m?/ngay)

Soi Xi than Soi Xi than Soi Xi than

SS % 85,4 88,4 80,4 83,9 77,1 80,1
COD % 87,8 91,1 83,9 86,1 78,9 84,7
BODs % 89,1 93,9 83,9 89,0 77,0 82,7
TKN % 77,2 80,8 70,7 70,7 65,3 65,3
TP % 63,5 68,5 60,0 63,1 50,9 51,7
Tong logarit -, 2.9 17 23 1,6 2,2

coliform  don vi
3.2.1. Chdt ran lo limg

Két qua thi nghiém cho thay ham luong chét rin lo ling giam dang ké sau khi qua
cot loc sinh hoc c6 vat liéu loc bang soi va xi than (Hinh 2). Nuéc thai sau khi xir Iy qua cot
loc sir dung xi than lam vat liéu dém c6 ham luong chét ran lo litng thap hon so véi ¢t loc
sir dung soi lam vat liéu dém. So véi bé mit cua soi thi xi than c6 gd ghé hon va cé chira cac
o-xit kim loai (Nguyén Thi Thanh Phugng va cs., 2010). Do d6 xi than s& tuong tac vdi chat
ran lo ling va giir lai chiing trén bé mat tot hon so v&i soi. Ngoai ra sy phat trién cua 1op
mang sinh hoc trén bé mat vét liéu loc ciing s& gia ting kha ning giit lai cua chét rin lo ling
do vi khuan trong 16p mang sinh hoc tiét ra cac chat hitu co cao phén tir ngoai bao (EPS-
extracellular-polymeric-substance) (Weber-Shrink va Dick, 1997b). Cac chét hitu co nay giit
vai tro nhu nhirng chat keo va gitip ting kha nang giit lai chét rén lo hing.

Theo Langenback va cs., (2009) thi hiéu sut loc giam khi ting tbc do nap. Trong
nghién ctru nay, Khi tang tai trong thity luc thi hiéu suat giir lai chét ran lo litng cua cot loc
tng voi hai loai vat liéu c6 xu huéng giam. Khi tai trong thay luc ting tir 2,4 m®/m?/ngay 1én
4,8 m¥/m?ngay va 7,2 m¥m?/ngay thi chét ran lo limg trong nudc thai sau xtr 1y ting tir 8,2
mg/L 1én 11 mg/L va 12,8 mg/L d6i véi cot loc c6 vat lidu loc 1a soi. Tuy nhién ddi véi cot
loc c6 vat liéu xi than thi chét ran lo limg trong nuéc thai sau xir 1y tang lan luot tir 6,5 mg/L
1én 9 mg/L va 11,2 mg/L.

@So6i BXithan

Paura

2,4 4.8 7,2
Tai trong thiy lwe, m¥/m2/ngay

Hinh 2. Ham luogng chét rén lo lung trude va sau xi 1y
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3.2.2. Chat hitu co

Cot loc sinh hoc mang lai hiéu qua cao trong xir Iy cac chét hiru co hoa tan trong
nudce thai (Hinh 3). Két qua thi nghiém cho thay nong dé BOD va COD trong nuéc thai giam
nhiéu sau khi loc qua cét loc sinh hoc c¢6 vat liéu dém bang soi va xi than. Nong d6 BOD
trong nudc thai sau xir Iy nhé hon 50 mg/L (QCVN 14:2008/BTNMT). Két qua thi nghiém
cho thdy nong ¢6 BOD giam lan luot tir 128 mg/L xudng con 14 mg/L, 20,7 mg/L va 29,5
mg/L g Vi cac tai trong thay lyc khac nhau ddi véi cot loc str dung soi. Twong tu, cot loc
str dung xi than t6 ong ciing cho ndng d COD dau ra 1a 7,8 mg/L, 14,2 mg/L, va 22,3 mg/L.

(a) BSo6i BXithan - QCVN
140

Pbau vao

BODS5, mg/L

2,4 4,8 7,2
Tai trong thiy lwe, m3/m2/ngay

(b) S6i  WIXi than

PAu vao

Paura
v U O
2,4 48 7,2

Tai trong thiy lwe, m3/m?Z/ngay

Hinh 3. Chét hitu co trong nudc thai (a) BOD va (b) COD trude va sau xir ly

Déi v6i COD, ndng dé trong nudc thai giam lan luot tir 244 mg/L xubng con 29,8
mg/L, 39,3 mg/L va 51,5 mg/L (ng Véi céc tai trong thiy lyc khac nhau di vai cot loc sir
dung soi. Tuong tu, cot loc sir dung xi than té ong ciing cho nong d6 COD dau ra 1a 21,7
mg/L, 33,9 mg/L, va 37,3 mg/L. Két qua nay cho thiy ring cét loc sir dung xi than 1am vat
liéu dém c6 ndng d6 COD trong nudc thai sau xir 1y thdp hon so véi cot loc st dung soi 1am
vat liéu dém.

Két qua nay cho thay rang hé théng loc sinh hoc loai bo rit tét cac chat hitu co hoa
tan trong nudc thai. Cot loc sir dung xi than lam vat liéu dém loai bo chat 6 nhiém hitu co
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trong nudc thai tét hon so véi cot loc st dung soi. Nguyén nhén cot loc sir dung xi than cho
hiéu qua xir Iy cao hon cot loc sir dung s6i ¢ thé 1a do xi than c6 bé mat riéng 16n nén vi
sinh vat c¢6 diéu Kién bam vao va phat trién mang sinh hoc tét hon so v&i s6i. Chinh vi vay
cot loc xi than cho hiéu qua loai b cac chat 6 nhiém cao hon. Nghién ciru trudc ddy ciing
cho rang xi than c¢6 thé dugc ding lam gia thé cho sy phat trién cia vi sinh vat trong hé
thdng loc (Ahmedi va Pelivanoski, 2011).
3.2.3. TKN va TP

Hiéu qua xtr Iy cac chit dinh dudng qua cot loc sinh hoc dat hiéu qua kha cao (Hinh
4). Nong @6 TKN dau ra dao dong tir 3,5 mg/L dén 5,4 mg/L ddi vai cot loc sir dung vt ligu
dém bang s6i va tir 3,0 mg/L dén 5,4 mg/L d6i véi cot loc sir dung vat liéu dém bang xi than
(Hinh 4a). Hiéu suat xir ly dao dong tir 65,3% dén 80,8% ddi vai cot loc sir dung xi than va
64,7% dén 77,2% ddi vai cot loc sir dung soi. Két qua nghién ctru cho thay rang hiéu qua xir
1y trung binh cua TKN bang cot loc sir dung xi than t6 ong cao hon cot loc sir dung soi. Theo
Weber-Shirk va Dick (1997b), nhiéu nhom vi khuan hoa dudng khac nhau c6 thé phat trién
trong 16p vt liéu loc. Cac qua trinh sinh hoc hiéu khi, thiéu khi, va ky khi c6 thé xay ra doc
theo chiéu cao cua cot loc (Langenbach, 2009).
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Hinh 4. Cac chat dinh dudng (a) TKN va (b) TP trudc va sau xir ly

Nong d6 dau ra caa TP trong nudc thai dao dong 3,2 mg/L dén 4,4 mg/L dbi véi cot
loc sinh hoc ¢6 vt liéu loc 14 s6i va 2,8 mg/L dén 4,3 mg/L dbi vai cot loc sinh hoc co vat
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liéu loc 1a xi than (Hinh 4b). Hiéu suat xir 1y cua cot loc khong c6 su khac biét co y nghia (p
> 0,05) du két qua thi nghiém cho thay cot loc sir dung xi than lam vat liéu dém c6 cao hon
vai don vi. Theo danh gia cia Ahmedi va Pelivanoski (2011) thi mot s6 vat liéu loc ¢6 ham
luong céc 6-xit nhu CaO, Al,Os, Fe,03 c6 thé hip phu phdt-pho. Sy hién dién cua ca qua
trinh 1y-hoa-sinh trong cot loc 1am ting hiéu qua xu 1y ctia cac chat 6 nhidém.

3.2.4. Tong lwong Vi khudn dwong rugt

Hinh 5 thé hién mat s6 tong lwong vi khuan dudng rudt dau vao va dau ra cua hai cot
loc. Mic du tong lwong vi khuan duong rudt giam dang ké trong nudc thai sau xir Iy nhung
van chua dat tiéu chuan thai (QCVN 14:2008/BTNMT). Khi ting tai trong thuy luc thi tong
luong vi khuan dudng rudt trong nudc thai con kha cao. Theo nghién ciru ciia Langenbach
va cs., 2009 thi hiéu qua loai bo Escherichia coli (E. coli) va Enteroccocus trong hé thong
loc cat sinh hoc khoang 1,9 — 3,0 tinh theo thang logarit véi duong kinh vat liéu dém 1a 0,35
mm. Trong nghién ciru nay cho thay rang hiéu qua loai bo tong lugng vi khuan duong ruot
trong nudc thai dat khoang 2,2 — 2,9 log don vi di véi cot loc dung xi than va 1,6 — 2,5 log
don vi d6i véi cot loc str dung soi. Nhin chung, mat sb tong coliform trong nudc thai sau xir
1y qua cot loc sir dung vat liéu xi than ludn thap hon cot loc st dung s6i lam vat liéu dém.

Co ché loai bo vi khuan trong cot loc sinh hoc di dwgc chiang minh bai nhiéu nghién
ctru trude day. Hiéu suat loai bo cac vi sinh vt phu thudc vao kich ¢& hat cua Iop vat liu
dém (Langenbach va cs., 2009), chiéu cao vat liéu dém (Wang va cs., 2014), canh tranh thirc
an, sy sin moi cua cac dong vat nguyén sinh (Weber-Shirk va Dick, 1997b). C6 thé thay
rang, do kich c& vat liéu dém duoc sir dung trong nghién ctru nay 1a 3 — 5 mm va 16n hon so
VGi cac nghién ciiu trude nén c6 thé 1am giam hiéu qua xu 1y. Yéu té tac dong dén qua trinh
loai bo tong lugng vi khuan duong rudt trong nghién ciru nay c6 thé 1a do cac vi sinh vat
bam trén bé mit vat liéu loc ciing nhu do co ché san mdi va canh tranh chéat nén véi cac vi
sinh vat hinh thanh mang sinh hoc trén 16p vat liéu hodc do dong vat nguyén sinh.
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Hinh 5. Tong coliform trong nudc thai sinh hoat truée va sau xir 1y.

Nhin chung hiéu qua xir 1y ciia cot loc sir dung xi than t6 ong cao hon s6i. Tuy nhién
hiéu qua xtr Iy ¢ cac chi tiéu dinh dudng, COD, tong lugng vi khuan duong rudt khong co su
khac biét c6 ¥ nghia (p > 0,05, pair T-test). Hiéu xuat xir Iy SS va BODs qua cot loc sir dung
Xi than lam vat liéu d€m cao hon va khac biét c6 ¥ nghia so vaéi ¢ot loc str dung soi (p < 0,05,
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pair T-test). Bén canh bé mat khong nhan ciia xi than so véi soi thi trong xi than c6 cac thanh
phan 6-xit kim loai nén vi sinh vat d& bam va phat trién déng thoi c6 thé hip phu cac chat 6
nhiém nén 1am ting hiéu qua x ly.

Bdng 2. Kiém dinh sy khac biét v& hiéu suat xir 1y cua 2 cot loc tng véi tai trong thiy lyc

Kiém dinh Pair t-test

Khac biét sai Gia tri tinh

Chi tiéu Khéc biét TB P . Béc tu do P

sO chuan toan T
SS -3,175 0,198 -16,000 2 0,004
BODs -5,173 0,250 -20,724 2 0,002
coD -3,784 1,067 -3,547 2 0,071
TKN 2,196 0,870 2,524 2 0,128
TP -2,913 1,226 -2,376 2 0,141
Tbng coliform -11,675 4,845 -2,410 2 0,138

3.3. Panh gia hoat dong cia vi sinh vat

Hoat dong cua vi sinh vt phat trién trong 16p mang sinh hoc dugc danh gia thong qua
chi tiéu hoat dong cua enzyme. Két qua nghién ctru cho thdy mirc d hoat dong cua vi sinh
vat trong cot loc kha cao va giam theo theo 16p vat liéu dém tir trén xudng dudi. Pidu nay
phul hop Vé6i cac nghién ctru trude déy, trong do, vi sinh vat hoat dong manh nhit ¢ 16p vat
liéu tiép xuc voi mit thoang phia trén va giam dan xubng phia duéi (Campos va cs., 2002).
Diédu nay co thé giai thich 1a do nudc thai duge bom vao tir trén xudng nén lugng thirc dn
cung cap cho vi sinh vat s& giam dan theo d6 cao. Hoat dong cua vi sinh vat trong xi than
nhiéu hon so v&i s6i cho thdy dwoc xi than 1am gia bam cho vi sinh vt tot hon s6i. Do do,
hiéu qua xtr Iy cac chit 6 nhiém trong nudce thai sinh hoat cua vat liéu loc xi than cao hon so

Vi Soi.
OO DR —
OO D —
B Soi
B Xi than
s0-90om

Lop vat liéu

0 5 10 15 20 25 30 35 40 45 50
Flourescein, pg/g vat liéu
Hinh 6. Hoat dong cta vi sinh vat ¢ cac 16p vat liéu cua hai cot loc

4. KET LUAN

Loc sinh hoc st dung xi than lam vat li¢u dém x& 1y nudc thai sinh hoat vai hiéu qua kha
cao. Két qua nghién ciru cho thay higu suat xir Iy SS, BODs, TKN, TP lan luot dat 88,4%,
93,9%, 85,8%, va 68,4%. Nong d6 BODs trong nuéc thai sau xir Iy dat QCVN
14:2008/BTNMT ¢ luu lugng nap 2,4 mé/m?/ngay. Cot loc str dung xi than 1am vat liéu dém
cling loai bo téng lwong vi khuan duong rudt tir 2,2 — 2,9 log don vi . Két qua phan tich
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enzyme ciing cho thay rang hoat dong cua vi sinh vat trong cot loc xi than cao hon so voi bé
loc s6i. Nghién ctru nay cho thay rang xi than c6 thé duogc tai sir dung lam vat liéu dém thay
thé vat liéu cat, soi truyén thdng trong hé thdng loc dé xir 1y nudc thai sinh hoat tir cac ho gia
dinh hodc cac cum dan cu ¢6 qui mé nho. Bén canh kha ning nang cao hiéu suat loai bo cac
chat 6 nhidm trong nudc thai, viéc tai str dung xi than con gdp phan lam giam sy phat thai
chat thai rin, gitp bao vé canh quan d6 thi va mdi trudng.

LO1 CAM ON

Pé tai nay duoc tai trg boi Dy an Nang cip Trudng Dai hoc Can Tho VN14-P6 bing ngudn
vbn vay ODA tir chinh phu Nhat Ban.
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REUSING BEEHIVE CHARCOAL COMBUSTION RESIDUE AS
BIOFILTER MEDIA FOR TREATMENT OF HOUSEHOLD DOMESTIC
WASTEWATER
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Contact email: klavane@ctu.edu.vn

ABSTRACT

The biofilter is known as an effective and low-cost treatment method for on-site treatment of
wastewater. The objective of this study is to assess the treatment efficiency of a bench scale biofilter
system using beehive charcoal residue as the packing material to treat domestic wastewater. The
system was constructed by using the PVC tube for filter columns. The filter columns were
continuously fed with hydraulic loading rates of 2.4 m3/m?/day, 4.8 m3/m?day va 7.2 m%m?/day. At
the end of the experiments, the packing materials were collected to investigate the activitites activities
of microbes developing on the media surfaces. The experimental results showed that the effluent
concentrations of contaminants were low and met the National Technical Regulation on Domestic
Wastewater (QCVN 14:2008/BTNMT). The removal efficiencies of suspended solids (SS), chemical
oxygen demand (COD), biochemical oxygen demand (BODs), Total Kjeldahl Nitrogen (TKN), and
total phosphorus (TP) in filter columns packed with beehive charcoal residues were 88.4%, 93.9%,
85.8%, and 68.4%, respectively. The filter columns packed with beehive charcoal residues also
removed total coliform from 2.2 to 2.9 log unit. In addition, the biofilters filled with beehive charcoal
combustion residue performed better than that packed with fine gravel. The level of microbial
activities in the filter columns packed with beehive charcoal combustion residue was higher than that
packed with fine gravel. Ultimately, this study pointed out that beehive charcoal combustion residue
could be reused for packing material in filter columns to enhance removal efficiencies of contaminants
in domestic wastewater.

Key words: beehive charcoal combustion residue, biofilter, domestic wastewater, packing material
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