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Toém tat - Loc sinh hoc 1& mét trong nhitng cong nghé xt ly nwéce
thai da va dang dwoc ap dung tai nhiéu nwéc trén thé gi¢i nhe céc
wu diém vé& chi phi, van hanh hay hiéu suét xt ly. Tuy nhién tai Viét
Nam, v&i nwéc thai dé thi tir hé théng thoat nwéc chung cé nong
dd cac chét 6 nhidm thép va thay dbi theo mua, cac nha may xi ly
nwéc thai chi str dung cdng nghé bun hoat tinh, ma chwa ap dung
cong nghé loc sinh hoc cho qua trinh xtr ly nwéc thai. Mo hinh loc
sinh hoc dwgc van hanh theo cac thong sb chiéu cao vat liéu loc
va tai lwong chét hitu co khac nhau, nham danh gia hiéu suét xir
ly cung v&i kha nang ap dung clia cdng nghé cho qua trinh xt ly
nwéc thai do thi. Cac két qua nghién clru cho thay, véi tai lwong
chét hitu co duwéi 1 kg BOD/m?2.ng va chiéu cao vat liéu loc trén 2m
da dam bao dwoc hiéu suét khtr BOD trén 60% va chéat lwong nwéc
sau xtr ly dat c6t A cia QCVN40:2011/BTNMT.

T khéa - Ba Néng; loc sinh hoc; nwéc thai dé thi; thoat nudc
chung; x& ly nwéc thai.

1. Pit van dé

Loc sinh hoc 1a phuong phap xur Iy nudc thai dugce ap
dung 1an dau tién cho nudc thai d6 thi vao nim 1912 va
duogc xay dyung, phat trién trong subt thé ky 20 dén nay [1].
Trong qua trinh loc, cac chét hiru co, dinh dudng (Nito,
Photpho) cé trong thanh phin nuée thai duoc vi sinh vat
hép thu, chuyén hoa thanh nuée va cac loai khi don gian
(CO2, NO», N»,...) thong qua cac qua trinh oxy hoa, tong
hop va hd hip noi bao dién ra trén bé mat vat lidu loc [4].
So véi cac phuong phap xu ly bang bun hoat tinh, qué trinh
loc sinh hoc ¢6 cdc uu diém: van hanh d& dang, don gian,
tiét kiém nang lugng,...va viéc kiém soat cac han ché: quan

Abstract - Biofilter is a wastewater treatment technology that has
been applied in many countries around the world with many
advantages in cost, operation process, and treatment
performance. However, in Vietnam, with the municipal wastewater
from combined sewerage system having low concentrations of
pollutants and being depended on season, the wastewater
treatment plants only use active sludge technology and haven't
applied biological filtration for wastewater treatment. The model of
biofilter is operated with different organic loadings and depth of
filter medium to evaluate the performance of the treatment process
and its ability to be applied to municipal wastewater. The proposed
parameters of biofilters with organic loadings lower than 1 kg
BOD/m3.d and depth of filter medium more than 2m, the BOD
removal rate is higher than 60% and the quality of treated water
reaches the column A, QCVN40: 2011/BTNMT.

Key words - Danang city; biofilter; municipal wastewater;
combined sewerage system; wastewater treatment.

1y lvong mang sinh vat rira tri, su tic nghén, phat sinh mui
hoi va con tring bang viéc thay thé vat liéu loc truyén thong
(da, xi) béng cac khdi plastic dang tAm va dang éng [2,3].
Loc sinh hoc da dugc ung dung rong radi hon trong xu 1y
nudce thai d6 thi va cong nghiép.

Céc thong sb tinh toan thiét ké bé loc sinh hoc bao gdm:
loai vat liéu va chiu cao 16p vat liéu loc ' (H), tai trong thuy
luc hay tai trong tudi (q) va tai trong chét hitu co (OD) [2].
Hiéu suét xir ly chét hitu co (Eop) va cac thong s6 van
hanh cac loai bé loc trong thyc tién & cac nude phat trién,
dugc théng ké va trinh bay ¢ Bang 1 [4].

Bdng 1. Cdc thong $6 ciia cde logi bé loc sinh hoc

Bé loc Vit liu H, m m*/m2.ngd. OL, kg BOD/m>.ngd. Esob, %
Thip tai Pa va xi 1,8 +2.4 1+4 0,07 = 0,22 80 + 90
Trung binh Pa va xi 1,8+24 4-+10 0,24+ 0,48 50 +70
Cao tai ba 1,8+24 10 + 40 0,40 + 2,40 65+ 85
Siéu cao tai Plastic khdi 3,0+12 10 +75 0,60 + 3,20 65+ 80

Heé théng thoat nudc & cac d6 thi & Viét Nam chu yéu
1a h¢ thong thoat nudc chung, nudc thai tir cac ho gia dinh
va cac hoat dong khac cung vdi nudc mua dugc thu gom
trong ciing mang ludi cong va duge dua vé cac nha may xur
1y nude thai tap trung. Nong do cc chit 6 nhiém trong
nudce thai d6 thi khi dua vé tram xir 1y thp: gia tri BOD
trung binh 1a khoang 60mg/l va cua N-NH, 1a khoang
10mg/l. Khi mua 16n, ndng do cac chit 6 nhim nho. Gia
tri trung binh ctia BOD 1a khoang 20mg/I va cia N-NH41a
khoang 0,5mg/1, dugc xa tran ra ngu@)n tiép nhan [6].

Cong ngh¢ xu 1y dugc ap dung tai cdc nha may xu ly
nudc thai d6 thi 6 Viét Nam, chu yéu 1a qua trinh bun hoat
tinh va cac dang cai tién: bun hoat tinh tmyén théng (CAS),
Ky khi — Thiéu khi — Hiéu khi (A20), bé phan tng sinh hoc
hoat dong theo mé (SBR) va muong oxi hoa tuan hoan
(OD). Trong 17 nha may xu ly nudc thai da hoat dong tai
Viét Nam, chi c6 nha may xu ly nudc thai Ba Lat ap dung
cong nghé loc sinh hoc cho nudc thai d6 thi tir hé théng
thoat nudc riéng (voi gia tri BOD 1a 380mg/1 va N-NHj, 1a
68mg/1) va c6 chi phi van hanh, bdo dudng thip hon so v&i
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cac nha may 4p dung cong nghé bun hoat tinh tir 2 dén 3
1an (chi phi cua nha may xir Iy nu6c thai Pa Lat 1a 1100
VND/m?® nuéc thai) [6].

Thanh phd Da Ning c6 4 nha may XLNT véi cong nghé
4p dung 13 hd ky khi don gian, do vin dé 6 nhidm mui,
chinh quyén dang co ké hoach cai tao va dang dugc thi
diém bang cong nghé SBR. Véi nudc thai c6 ndng do cac
chit 6 nhiém thap, thay ddi theo mua: chét lo ling (TSS)
dao dong trong khoang tir 36-196mg/l, chit hitu co: BOD
15-110mg/l va COD 22-205mg/l, chét dinh dudng: N-NH,
1,1- 18,5mg/l va P-PO4 0,4-7,5mg/1 [8], viéc ap dung cong
ngh¢ c6 chi phi van hanh cao xu ly nudc thai co nong do
chat 6 nhidm thép va thay d6i theo mua s& lam giam déng
ké hiéu qua cta ngudn von dau tu va tinh bén viing trong
quan ly nudc thai d6 thi [6].

Vi muc dich cé dugce cong nghé xtr ly nude thai d6 thi
¢6 chi phi thap, phu hop voi dac diém nudce thai tir hé thong
thoat nudc chung cho cac d6 thi Viét Nam, viéc trién khai
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céc nghién ctru 4p dung cong nghé loc sinh hoc vao thyc tién
1 rét can thiét. Bai bao trinh bay cac két qua nghién ctru xac
dinh céac thong s6 co ban cua qua trinh loc sinh hoc trong
diéu kién thuc tién v6i nudce thai do thi thanh phd Da Ning
tai nha may XLNT Pha Loc, thanh phd Pa Néng, Viét Nam.

2. Vit liéu va phwong phap
2.1. Vit liéu

Mb hinh bé loc sinh hoc dugc l1am bang vét liéu
composit, c6 chidu cao 5m, duong kinh 0,8m va chiéu day
16p vét lidu loc bén trong c6 thé thay dbi tir Im dén 4m bang
cac vach ngan di dong va bén ngoai md hinh lap dit cac dng
thu nude sau lgc sinh hoc & céc vi tri twong ting voi cac 16p
chidu cao vat liéu loc bén trong. Vat li€u loc dugc lam tur
polyetylen c6 duong kinh 15mm, dai 15mm, dién tich riéng
bé mit 290m¥m’ va do rong 85% [7, 8]. Chi tiét ctia bé loc
sinh hoc, vat li¢u loc va pilot thyc nghi€m tai nha may xt 1y
nudc thai Phi Loc duge trinh bay ¢ Hinh 1.

Hinh 1. M6 hinh thuc nghiém: (a) Mdt cdt mé hinh va vt liéu loc; (b) M6 hinh bé loc sinh hoc tai nha mdy XLNT Phii Léc

2.2. Phwong phap

Van hanh mo hinh

M5 hinh dugc van hanh lién tuc tir thang 3/2014 dén
thang 3/2015 vé6i nudce thai duoc lay truc tiép tir muong thu
nudc thai do thi cia nha may xur Iy nude thai Pha Loc, thanh
phd Pa Ning. Sau khi loai bo cac tap chit c6 kich thudc 16n
bang song chén rac va tach cac tap chit khong tan, lo ling
¢6 kich thudc 16n bang phuong phép co hoc, nudc thai duge
bom va tudi lién tuc 16n khdi vat liéu loc. Nudce sau lam sach
sinh hoc dugc thu gom va dwa sang bé ling dot 11 [7].

Dé c6 dugc mdi quan hé giita hién suét xir 1y theo tai
trong chét hitu co va chiéu cao l6p vat lidu loc, bé loc sinh
hoc dugc van hanh véi hai muc luu lugng 14 0,5 va 1 m*/h
va chiéu cao 16p vat liéu loc dwoc thay doi giam dan tir 4m
dén 1m. Cac thong sb lién quan dén ndi dung céac thyc
nghiém, duoc trinh bay chi tiét & Bang 2.

Bing 2. Cac théng s6 thiee nghiém

Thuc nghiém | Thoi gian | Q, m%h | H, m | q, m*m?.ng
1 9 tudn 1,0 4,0 48
2 9 tudn 1,0 2,0 48
3 9 tudn 1,0 1,5 48
4 9 tudn 0,5 1,5 24
5 4 tudn 0,5 1,0 24

2.2.1. Quan tric chat lwong nudc

Khi m6 hinh hoat dong 6n dinh (khoang thoi gian tur 1
dén 2 tuan sau khi thay doi thong sd van hanh), tién hanh
quan tric, 14y mau nudc cua dong vao va ra cta bé loc sinh
hoc. Céc thong sb quan tric bao gém: nhiét 6, DO duoc
thyc hién hing ngay bing cac thiét bi do nhanh va TSS,
BODs, COD, N-NHy, P-POy, dugc lay miu 3 1an trong tudn
[3, 4]. Viéc phén tich xac dinh ndng do cac thong s6 nay
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duoc thyuc hién tai thi nghi€ém ctua Trung tam Nghién ctru
Béo vé Mdi truong, Truong Pai hoc Bach khoa, Pai hoc
Da Ning theo cac phuong phap tiéu chuén [1, 2].
2.2.2. Panh gia

Hiéu suét xir Iy cac chat hiru co va kha ning chuyén hoa
céc chét dinh dudng dugc tinh toan, xac dinh tir cac s6 lidu
quan tric ndng d6 BOD va N-NH, trong dong nudc vao va ra
khoi bé loc sinh hoc trong thoi gian van hanh. Céc thong s0
tai trong chét hitu co, chiéu cao 16p vat liéu loc, kién nghi ap
dung va kha nang ap dung qua trinh loc sinh hoc vao xu ly
nudce thai tr hé théng thoat nudc chung dugc xac dinh trén co

sO so sanh chit luong nude sau xtr Iy voi cac gia tri twong (mg
trong cOt A, quy chuan k¥ thuat QCVN 40:2011/BTNMT.

3. Két qua va thao luin
3.1 Anh hwong ciia chiefu cao vt li¢u lgc va tdi lwong
chat hitu co dén hi¢u sudt xir ly

Céac két gué thure nghiém: tai trong chét hitu co, khoang
dao dong nong d6 chat hiru co va dinh dudng (BODs, N-
NH,) va gia tri trung binh trong dong vao va ra, hiéu suat
xtr Iy chit hiru co va chuyén héa Améni ciia bé loc sinh hoc
duoc trinh bay & Bang 3.

Bdng 3. Hiéu sudt xit Iy cdc chdt 6 nhiém trong cdc thiee nghiém

Nong d9 chit 6 nhiém, mg/l Hiéu suit, %
Thye OL, BOD N-NH,
nghi¢m | KgBOD/m?.ngd BOD | N-NH;
Khoang Trung binh Khoang Trung binh
1 0,61 37+81 51,28 2,23 +4/72 3,69 65,02 68,18
2 1,01 34+52 41,92 2,61 4,40 3,40 59,63 64,98
3 1,62 37+ 66 50,84 2,72 +3,36 2,92 47,45 56,01
4 0,63 35+45 40,17 2,80+ 4,90 3,49 64,31 60,61
5 1,13 45+ 57 47,31 2,56 + 3,03 3,35 59,07 55,33

Cac két qua thyc nghiém 1,2 va 3 ¢ Bang 3 cho théy:
Véi ciing mt tai trong thiy luc 1a 48 m*/m’ngd, khi giam
dan chiéu cao 16p vat liéu loc lan luot 1a tir 4,0m, 2,0m va
1,5m, tuong Ung véi tai trong chat hiru co ting dan tir
0,61kg BOD/m’.d lén 1,01kg BOD/m’ngd va 1 ,02kg
BOD/m’ngd, hi¢u sut chuyén hoa chat hitu co s& giam dan
twong tmg véi BOD tir 65,02% vé 59,63% va 47,45%, N-
NH, tir 68,18% vé 64,98% va 56,01%.

Tuong tu, vdi tai trong thity luc 24m3/m?ngd, khi giam
chiéu cao 16p vat liéu loc giam tir 1,5m vé 1,0m, tuong Uing
vOi tai trong chat hitu co tang tir 0,63 kg BOD/m’ngd 1én
1,13kg BOD/m’ng thi hiéu suat khir s& giam tir 64,31% vé
59,07% voi BOD va tir 60,61% vé& 55,33% voi N-NHa.
(thye nghiém 4 va 5).

Nguoc lai, véi ciing chidu cao 16p vat lidu loc 14 1,5m
(thuc nghiém 3 va 4), khi giam tai trong thiy lyc 2 lan tir
48m/m2.ngd xudng 24m*/m?ngd thi higu suat chuyén hoa
tang, lan lugt véi BOD tir 47,45% 1én 64,31% va N-NH,4
tlr 56,01% dén 60,61%.

So sanh céc két qua c6 dugc vai cac loai bé loc sinh hoc
(cao tai va si€u cao tai) dang dugc ap dung xur ly nudce thai
d6 thi tir hé thong thoat nudc riéng trén thé gidi tai Bang 1,
¢6 thé rat ra mot s6 nhan xét nhu sau:

So vai bé loc cao tai, tai trong thity luc cao hon va tai
trong chét hitu co thip hon, nhung hi¢u suét xir Iy thip hon
khoang 15% va tuong tu so voi bé loc siéu cao tai hidu sudt
xtr 1y chét hitu co dat dwoc ciing thip hon khoang 10%,
mdc du dugc van hanh véi tai trong thuy lyc va tai trong
chat hitu co nho hon. Va c6 thé dugc giai thich 1a do nudce
thai ddu vao 1a tir hé thdng thoat nuéc chung c6 ndng do
cac chat hiru co thép hon rit nhiéu so v6i hé théng thoat
nuée chung va mot phan cac chit hiru co d& phan huy da
duoc chuyén hoa trong hé théng thoat nudc.

Dé dam bao hiéu sudt xtr 1y chét hitu co va Amén dat trén

60% thi tai trong chat hitu co phai nho hon lkg BOD/m’ngd
v6i chiu cao 16p vat liéu loc 16n hon 2m va 0,6kgBOD/m’ngd
khi chidu cao 16p vat liéu loc khong 16n hon 1,5m.

3.2. Khad nang ap dung cong nghé loc sinh hoc xw ly nuwdéc
thii dé thi tiv hé thong thodt nwéc chung

Céc két qua quan tric chét luong nude sau xtr Iy co hoc
(nudc thai dau vao) vara bé loc sinh hoc (nudc thai dau ra)
cta cac thyc nghiém va mirc quy dinh tuwong tng trong cot
A ctia quy chudn k¥ thuat qubc gia QCVN40:2011/BTNMT
dugc trinh bay ¢ Hinh 2 va 3.

Cdc chat lo hing (TSS):

Véi nude thai dau vao c6 ndng do TSS thay ddi trong
khoang tir 40 + 105 mg/l, (trung binh 65,35mg/l), sau xur Iy
bang bé loc snh hoc trong tat ca cac thuc nghiém co gia tri 6n
dinh hon va dao dong trong khoang tir 20 dén 40mg/l (trung
binh 30,28mg/1), dat chuin cot A, QCVN 40: 2011/BTNM

Chdt hitu co (BOD, COD):

O cac thuc nghiém 1, 2, 4 va 5, néng do chat hitu co
trong dau vao tinh theo BOD tir 34 dén 81mg/I (trung binh
46,01mg/l) va theo COD tir 45 dén 110mg/l (trung binh
75,47mg/1). Sau xur ly gia tri BOD con lai dao dong trong
khoang 15 + 33mg/I (trung binh 17,85mg/l) va COD tur 19
dén 58 (trung binh 75,47mg/1). Chét lugng nudc sau xir Iy
dat cot A, QCVN 40: 2011/BTNMT.

Vi thye nghiém 3, gia tri BOD trong nudc thai dau vao
dao dong trong tir 37 dén 66mg/1 (trung binh 50,48mg/1) va
gia tri COD tir 57 dén 92mg/1 (trung binh 79,3 5mg/1). Nudc
sau xu 1y c6 gid tri BOD dao dong trong khoang 16 +
38mg/l va cao hon cot A, QCVN 40: 2011/BTNMT.
Nguyén nhan la do & thyc nghiém nay bé loc lam viée voi
tai trong chét hitu co cao 1,62 kg BOD/m®ngd, din dén hiéu
suét xtr Iy thép, mac du gia tri BOD so véi cac thuc nghiém
khac khong c6 su khac biét dang ké (theo két qua tai Bang
3, muc 3.1).
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Chat dinh dwong (N-NH,va P- POy)

Trong céc thuc nghiém ndng do N-NH, va P- PO, trong
nuée thai ddu vao 1an lugt 13 2 + 5mg/l (trung binh 3,32mg/1)
va 0,5 + 3mg/l (trung binh 1,45mg/1). Véi nude thai sau xi
Iy, ndng do6 cac chat dinh dudng dao dong trong khoang 0,2
+ 2mg/l (trung binh 1,17) v6i Amon va 0,1 + 1mg/1 (trung
binh 0,45) v&i Phét phat. Cac gid tri néu trén da dat chuan
cdt A, QCVN 40: 2011/BTNMT cho nudc thai do thi (nho
hon 5mg/l véi Amén va 4mg/l voi Phot phat).

So sanh két qua thuc nghiém 3, 4 va 5 & Bang 2 va két
qua quan tric gia tri BOD déu ra ctia bé loc sinh hoc tuong
ung cho théy: v6i chiéu cao 16p vat liu loc nho hon 1,5m,
chat lugng nude chi dap tmg duge cot A, khi giam 2 lan tai
trong thuly luc (tir 48m*/m2ngd xudng 24m3/m’ngd), trong
mg v6i tai trong chit hitu co giam 25%. Vi dac diém
nudc thai tir hé théng thoat nuée chung, ndng do cac chat
6 nhiém thép vao mua mua, vi€c van hanh véi tai trong
thiy luc nho, s& anh huong dén ché do van hanh va hiéu
sut xtr Iy. Dé dam bao chat luvong nude sau xir 1y dat cot
A, khi van hanh bé loc sinh hoc & tai trong thuy luc cao,
chiéu cao 16p vat li€u loc nén chon 16n hon 2m maoi dap
{mg duoc tai trong chit hiru co & mirc duéi trung binh.

4. Két luan va kién nghi

Cong nghé lgc sinh hoc véi vat li€u loc 1a dém plastic
xU 1y nudce thai d6 thi da dugce ap dung rong rai 6 cac nudc
phat trién va da duoc dp dung thanh cong tai thanh phd Da
Lat, Viét Nam véi cac wu diém: chi phi xtr Iy thip, toc do
lam sach nhanh va quan ly vén hanh don gian.

V6i dac diém nudc thai thanh phd Da Néng ¢ didu kién
hién tai, van hanh bé loc véi cac thong s6: tai trong chét
hiru co nhé hon 1kg BOD/m’ngd v&i chiéu cao 16p vat ligu
loc 16n hon 2m va 0,6kgBOD/m’ngd véi chiéu cao 16p vat
liéu loc nhé hon 1,5m cho chat lugng nudc sau xir 1y dat
cdt A, QCVN 40:2011/BTNMT.

Vi nudce thai d6 thi tir hé thdng thoat nudc chung, c6
nong do cac chat 6 nhiém thip thay ddi theo mua, viéc ap
cong nghé loc sinh hoc véi cac wu diém chi phi thap, quan

ly van hanh don gian trong xtr Iy nudc thai do thi Viét Nam
1a hudng tiép can hop 1y va phu hop véi diéu kién kinh té
clia nudce ta & thoi diém hién tai va twong lai.

Dé c6 thé ap dung vao thuc tién mot cach bén ving, can
trién khai cac nghién ciru vé du bao xu thé thay d6i nong
do cac chét 6 nhiém trong twong lai va x4c dinh cac thong
s6 ciia qua trinh v6i tai trong chét hitu co tuong ty nudc
thai tir hé thong thoat nudc riéng va chleu cao lop vat liéu
loc phu hop, dé c6 thé danh gia tinh 6n dinh cua qué trinh
cong nghé.

Loi cidm on

Nghién ctru duoc thye hién véi sy hd tro ctia Trung tim
Nghién ctru Bao vé Mo6i truong, Truong Dai hoc Bach
khoa, Dai hoc Ba Nang, Cong ty MetaWater Nhat Ban va
Nha may xir Iy nude thai Phu Loc, thanh pho Da Ning.
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