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TOM TAT

M6 hinh dat ngap nudc nhan tao (CW) da duoc nghién ctru va 4p dung hiéu qua trong xit Iy nudc thai sinh
hoat. Tuy nhién, dé loai bo hiéu qua chat dinh duong va tang hiéu suat xtt Iy, can stt dung moé hinh CW tich
hop duoc ca qua trinh vat Iy va qua trinh sinh hoc. Nghién ctru nay da két hop tdo bam (peryphyton) vao hé
thong CW dé danh gia kha nang xir Iy chat hitu co va dinh duong trong nudc thai sinh hoat sau bé phét &
quy mo6 phong thi nghiém. Qu4 trinh tao mang tdo bam trén vat liéu cho thdy, mat d¢ 16n nhat trén vat liéu
tim thdy & ngay thit 9-12, mat do tdo vao khoang 1 - 2x10” TB/cm? Két qua nghién cttu cho thay s c6 mat
clia tdo bam trong hé thong CW da gitp nang cao hiéu qua qua trinh xi ly chat hitu co 1én dén 86,74%, hieu
qua xit ly TSS dat 56,67%, hiéu qua xt Iy PO,* dat 83,69%. Nghién cttu da chi ra rang, phuong phap bai loc
ngam nhan tao két hop tdo bam co6 kha nang xtt ly déi véi nudc thai sinh hoat sau bé tur hoai c6 thé thay thé
cho mot s6 phuong phap xit Iy truyén thong, than thién véi méi truong déng thoi mang lai hiéu qua cao, xay

dung don gian.

Tu khéa: T¥o bdm, nudc thai sinh hoat, bai loc ngam, bé tir hoai.

1. GI0I THIEU

Bai loc ngam nhan tao (Constructed Wetlands -
CW) gan day duoc biét dén trén thé gioi nhu mot giai
phap cong nghé sinh thai xit Iy nudc thai trong diéu
kien ty nhién (Nguyén Viét Anh, 2005). Co ché xtt ly
ctia bai loc trong cay chit yéu dua trén kha nang lang,
loc, hap thu cac chit trén vat liéu loc, hoat dong phan
hty ctia vi sinh vat va thuc vat. Cac nghién ctru nham
muc tiéu nang cao hiéu qua ctia hé thong CW thuong
tap trung vao ché do van hanh (Léu Tho Bach va cs.
2014; Nguyén Xuan Cuong & Nguyén Thi Loan,
2016), lua chon loai cay trong thich hop (Nguyén Thi
Kim Dung & Nguyén Thi Mai Linh, 2016; Bui Thi
Kim Anh va cs. 2019) hay st dung cac loai vat liéu
loc khac nhau (Léu Tho Bach va cs. 2014; Cao Thi
Kim Ngoc & Nguyén Vo Chau Ngan, 2017). V6i he
théng CW dong chay dirng, hieu qua xit Iy BOD c6
thé dat hiéu suit 95%, qua trinh nitrat hoa dat 90%.
Dic biét, he thong CW cé thé duoc két hop véi qua
trinh két ta héa hoc dé loai bé phot pho véi hieu
suat lén dén 90% (Brix & Arias, 2005).
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Hién twong phu duong do du thira dinh duong
(N va P) la mot trong nhitng nguyén nhan gay 6
nhiém moi truong nudc. Tao bam (periphyton) dong
mot so vai tro trong qua trinh xt ly dinh duéng trong
nudc, bao gdm hap thu, lang dong. Bén canh d6, hoat
dong sinh truong cta tdo bam con lam ting nhe gia
tri pH trong nuéc dan dén qua trinh lang dong P,
quang hop ctia tdo bam dan dén hién tuong bao hoa
oxy tai bé mat bun day c6 thé lam cho mot s6 mudi
phot phat két taa. He thong CW sir dung tdo bam tai
Florida (My) cho thay khoang 50% luong P da dugc
xtt Iy (Dodds, 2003). Nghién cttu cia Gao va cong su
(2019) cho thay, hieu qua xtt Iy N téng s6 ctia hé CW
c6 str dung tdo bam dat tir 60,4% dén 65,3%. Hiéu qua
xtt Iy P téng so6 dat tir 39,45% dén 83,7%. Tao bam
trong hé thong CW da hap thu 25g Nm?2?va 0,85 g
P m % Qua trinh lang dong da xit ly duoc 71,3% luong
N va 56,1% luong P (Gao et al, 2019). Nghién ctu
ctia Tao va cong su (2011) vé st dung hé thong
muong co tdo bam cho thdy su gia ting vé ham luong
oxy hoa tan (DO) trong nuoc dau ra, dat tir 4,41 —
7,91 mg L', muic do gia tang DO tuyén tinh véi do dai
ctia muong. Kha nang xit Iy NH,* va PO,* trong he
thong CW tuong tg lan luot 1a 19,46% va 31,09%. Két
qua cho thdy muong sinh hoc c6 tdo bam co kha
nang ting ham luong DO va gidm néng do N, P
trong dong ra (Tao efal., 2011).
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Mic du mé hinh CW da duwoc tng dung tuong
doi phd bién trong thuc té€, nhung két hop giita vat
lieu loc va tdo bam nham nang cao hiéu qua xit Iy van
con 1a huéng nghién cttu méi. Nghién ctru nay két
hop tdo bam trén vat liéu loc tng dung trong bai loc
ngam nhan tao dé xtt ly nuéc thai sinh hoat sau bé tur
hoai, gép phan dua ra mot gidi phap ky thuat moi
trong mo hinh bai loc ngdm nhan tao - mot mé hinh
da va dang duoc ap dung trong xit Iy nudc thai sinh
hoat nhim gidi quyét van dé nudc thai sau bé ti hoai,
dam bao moéi truong sinh thai va bao vé moi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

2.1.1. Vat liéu loc str dung trong bai loc ngam

Vat lieu loc stt dung trong hé théng bai loc ngam
nhan tao gém dat sét nung, séi nhd, cat va than hoat
tinh. Trong do, vat lieu dat sét nung duoc st dung
lam gi4 thé sinh truéng ctia tdo bam. Mot s6 dac tinh
ctia vat liéu loc 1a dat sét nung (c6 dang hinh cau, bé
mat nham duoc tao thanh tir dat sét phoi tron rom ra
nghién nhé nung & 500-700°C) lam gia thé cho tdo
bam trong bai loc ngam, cé dac diém vat ly nhu sau:
duong kinh hat 16 + 1,5 mm; khéi luong riéng: 1.300
+ 150 kg m*®; dién tich bé mat riéng: 340+ 95 m* kg .

Vat lieu loc dat sét nung duoc hinh thanh mang
sinh hoc tdo bam bing cach nuéi duong trong thiy
vuc tu nhién c6 tiép nhan ngudn nudc thai sinh hoat
trude khi duoc st dung trong hé thong CW.

2.1.2. M6 hinh thi nghiém bai loc ngam

Nghién ctru danh gia kha nang xt ly nuoc thai
sinh hoat sau bé tu hoai bing tdo bam trong bai loc

ngam nhan tao dugc tién hanh trong mé hinh thi
nghiém (Hinh 1).

M6 hinh thi nghiém duoc st dung trong nghién
ctru nay 1a bai loc ngdm nhan tao dong chay dung
(Vertical Flow — VF). Trong do, 16p vat liéu loc mang
tao bam (10-20 cm), ti€p dén 1a 16p soi nho (5-15 cm),
16p cat min (10 cm) va 16p than hoat tinh (5 cm) dudi
day bé. Tong chiéu cao phan vat liéu loc 1a 40 cm.
Trong do, do qua trinh quang hop chi xay ra & do sau
khong qua 30 cm dudi bé mat nudce (co do duc trung
binh, khong ké 16p vat liéu) nén 1op vat lieu tdo bam
duoc bo tri & trén cung cta hé thong CW véi do sau
nuoc khong qua 20 cm véi hé thong CW dong chay
ding (Garcia et al, 2005). Bé thi nghiém lam bang
meca day 0,5 cm, kich thudc ctia bé thi nghiém 1a 50

x 50 x 45 cm trong d6 thé tich chita nuoc 1a 50 x 50 x

40 cm twong duong 100 lit.
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Hinh 1. M6 hinh bé loc ngidm nhan tao sit dung
vat liéu loc c6 tio bam

Lop thu nude

2.2. Phuong phap nghién ctru

2.2.1 Pdnh gid khda nang hinh thanh cua tao
bam trén bé mat vit liéu

Thi nghiém tao mang theo doi lién tuc cho dén
21 ngay xuat hién hién tuong bong mang. Danh gia
kha nang hinh thanh mang sinh hoc tdo bam trong
qua trinh nghién ctru duwoc thuc hién bing cac
phuong phap sau:

+ Xac dinh mat do bing budng dém plankton
trén vat kinh 10x-40x (két qua duoc quy déi tir té bao
tao/ml trong dung dich sang s6 luong t€ bao/cm?vat
liéu theo ty 1é pha loang st dung).

+ X4c dinh thanh phan tao (chi xac dinh dén chi)
theo khoa dinh loai ctia Nguyén Van Tuyén dua vao
hinh thai, kich thuoc t€ bao tdo va hinh thai tap doan
tao (Nguyén Van Tuyen, 2003).

2.2.2 Dianh gid khd nang xu Iy nuoc thdi trong
bai loc ngam nhan tao

Sau giai doan tao mang, danh gia thanh phan va
mat d6 mang tao bam sinh truéng trén vat lieu loc,
vat liéu loc c6 mang tdo bam duwoc duwa vao mo hinh
hé thong xtt ly (Hinh 1). Trong mé hinh thi nghiém
nay, nuéc thai duoc phan bé déu trén bé mat bai loc
ngam va di chuyén qua céc 16p vat liéu loc theo chiéu
thing dung (Vertical Flow - VF). Chiéu cao téng
cong ctia he thong CW khong thay déi gitta cac cong
thirc thi nghiém 1a 40 cm. Kich thuéc cta vat liéu dat
sét nung va cua soi st dung trong nghién ctru nay la
tuong déng nén su thay déi do day cta 2 16p vat lieu
loc nay khong lam thay déi cac qua trinh vat ly dién
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ra trong hée thong CW. Do day ctia cac vat liéu loc cat
min va than hoat tinh khong thay ddi gitra cac cong
thitc thi nghiém.

Moi cong thirc thi nghiém duoc dit trong mot
mo hinh thi nghiém doc lap (Hinh 1), lru luong cap
nuoc thai déng nhat bang bom budc véi luu luong

khong qua 4 lit/gid. Mdi cong thic duoc lap lai 3 1an
theo thoi gian, toan bo hé théng duoc rira nhe nhang
bang nudc sach sau méi 1an lap lai-trude khi bat dau
lan 14p lai tiép theo; méi lan lap lai kéo dai 24 gio, ct
6 gio tién hanh lay mau dé danh gia hiéu qua theo
thoi gian.

Bang 1. B4 tri va danh gia cac cong thirc thi nghiém

Cong thtc Bé day 1op vat lieu loc (cm) Thoi gian theo doi thi nghiem

TN Taobam | Séi | Catmin | Thanhoattinh | 6gic | 12gio | 18gio | 24 gio
Doi chimg 10 15 10 > Nudc thai sau cac thoi gian thi nghiém

CT1 10 15 10 5 o , .

duoc phan tich cac chi tieu: COD, TSS,
CT2 15 10 10 5 .o 3.
NH,"va PO,
CT3 20 5 10 5

22.3. Phuong phdp phan tich va ddnh gid két
qua thi nghiém

Phuong phap x4c dinh thanh phan va mat do tao:
Mau tao thu duoc quan sat dudi kinh hién vi, sau do6
dua vao cac dac diém hinh thai, ciu tao dé xac dinh
tén giong clia tdo. Xac dinh mat do bang budng dém
plankton trén vat kinh 10x-40x (két qua duoc chuyén
déi tir TB/ml tdo trong dung dich thu hoéi sinh khoi
sang TB/cm? vat liéu theo ty 1é pha loang sit dung).

Phuong phap phan tich COD: duwoc xac dinh
bang phuong phap chudn do véi chat oxy héa la
K,Cr,0, va chat khit 1a muo6i Morh.

Phuong phap phan tich TSS: duoc xac dinh theo
phuong phap khai luong trén gidy loc soi thiy tinh <
0,45 pm.

(*) Mau vt liéu loc khong co tdo bam

Phuwong phap phan tich NH,": duwgc xac dinh
bing phuong phap so mau indophenol trén may
quang phé UV/VIS & budc song 665 nm.

Phuong phap phan tich PO,*: duwoc xac dinh
bing phuong phap Oniani so mau trén may quang
phd UV/VIS & budc séng 660 nm.

Phuong phap xtt ly dir lieu: Cac két qua nghién
cttu duoc xt ly bang phan mém Excel, xtt ly sai khac
va biéu dién s6 liéu bang phan mém SignmaPlot 14.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém nudc thai sau bé t hoai va quan
x4 tdo bam sir dung trong nghién ctru

Bang 2. Tinh chét ciia nuedce thai sau bé tir hoai tai khu vizc nghién citu

Nudc thai sinh hoat sau bé tu hoai cta khu ky
tiac xa Hoc vién Nong nghiép Viét Nam hién duwoc
thai truc tiép ra cac hé thong ranh va duong 6ng thai
sau d6 nhap chung cung muong thu gom trén hé
théng muong Lao cii chay ra song Cau Bay. Nghién
ctru tién hanh khao sat va ldy mau tai diém thoat
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R . . . He théng xt Iy nuéc thai QCVN 14:
Thong so Pon vi Gid tri - Hoang Hué (1996) 2015/BTNMT
pH i 7-85 i 6-9
COD mg L 220 188 - 375 175
TSS me L 122 83- 167 125
N-NH," me L 82 5-16 50
N-NO, me L 2.24 i 10
P-PO* mg L! 5,9 - 8
Coliform | MPN/100ml | 11.00013.000 i 5.000
(* Két qué phan tich, 2020)

nudc thai sau bé tu hoai ctia cac 3 toa nha ky tic xa
tap trung dong sinh vién nhat 1a C3, C4, C5 Hoc vién
Nong nghiép Viet Nam. Két qua khao sat tir khu vic
nghién ctu, ltu luong thai sau bé tu hoai tai moi
phong (trung binh 140 1/ngay), tinh cho ca khu ky
tic thi lvong nudc xam thai ra 1a twong doi 16n. Két
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qud phan tich dac tinh nuéc thai duoc thé hién trong
béang 2.

Bang 2 cho thdy ham luong chat ran lo limg,
dinh duong nito, photpho va hitu co trong mau nudéc
sau bé ty hoai khu vuc nghién cttu con kha cao.
Trong d6 ham luong TSS dao dong tir mic xap xi
dén cao hon so voi nguong cho phép ctia Quy chudn
ky thuat Quéc gia vé nudc thai sinh hoat tir 2,5 dén
3,2 1an, tham chi ham luong dinh dudng nito dudi
dang amoni con cao hon chuin cho phép 7-8 lan.
Ham luong coliform ciing vuot nhiéu 1an so véi quy
chuin cho phép. Piéu nay cho thay, mac du da qua
hé thong bé phot nhung nudc thai sinh hoat van con
chtta nhiéu yéu t6 sinh duong, hitu co vuot hon so
voi quy chuin cho phép. Day sé 1a ngudn tiém 4n

nguy co gay 6 nhiém moi truong khi ma nguédn thai
nay khong duoc tiép tuc xtt Iy ma thai tryc tiép ra
moi truong.

Str dung 80% thé tich nuwoc thai sinh hoat trén vat
liéu loc véi 20% dung dich mam tdo ban dau (nuéc
ao/hé phu duong), tién hanh do dac mat do tdo sinh
trudong trén vat liu véi tan suit 3 ngay/lan cho két
qua: mat do 16n nhat trén vat liéu tim thdy & ngay tha
9-12, mat do tdo vao khoang 1 - 2x107 TB/cm?. O tit
ca cac cong thirc, sau ngay th 12 bat dau cé hién
tuong bong mang khi thay nudc tuy nhién mat do tao
khong giam cho dén ngay thir 21 cho thay téc do
sinh san va hinh thanh mang x4p xi toc do6 bong
mang.

Bang 3. Thanh phén tdo hinh thanh trén cac vat liéu loc

Thanh phan tdo (%)
STT Chi Nudc thai Vat lieu Vat liéu
ban dau trudc thi nghiém trong thi nghiém

1 Amphipleura 1,55 3,10

2 Cyclotella 5,85 12,45 16,74
3 Eunotia 3,63 4,06 1,92
4 Melosira 2,1 2,64 0,82
5 Navicula 15,28 18,50 23,74
6 Neidium 0,39 0,78

7 Nitzschia 9,28 16,28 14,38
8 Pinnularia 3,485 4,76

9 Stauroneis 4,96 5,71 3,62
10 Phacus 8,85 3,40 4,83
11 Ankistrodesmus 1,16 2,32

12 Bulbochaete 1,135 0,51 0,33
13 Chlorella 3,29 1,08

14 Coelastrum 1,03 2,06

15 Cosmarium 3,81 2,42 3,28
16 Closterium 6,44 2,65 2,73
17 Dichotomosiphon 1,05 0,73 0,54
18 Hyaloraphidium 0,325 0,65

19 Scenedesmus 4,77 5,78 8,37
20 Tetraedron 0,23 0,26 0,66
21 Merismopedia 1,245 1,32
22 Oscillatoria 3,2 4,53 14,72
23 Céc chi khac 16,94 4,01 3,32

S6 luong chi tao kY1 22 19

Voi mau nudc ban dau gom 34 chi tdo trong d6
tao luc da dang nhat chiém 16 chi va tdo cat phong
pht nhat voi 11 chi nhung chiém t6i 49% vé ty le, sau
khi tiép xtic v6i nuoc thai trong vong 21 ngay, khong

chi mat do ma thanh phan tdo ciing cé su thay déi
dang ké. Sau 21 ngay, chi con 22 chi sinh truong va
phat trién duoc trong diéu kién 80% nudc thai. Trong
qua trinh xtt 1y, chi con 19 chi tdo song dugc & diéu
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kién nudc chdy, trong do cac chi thich hop voi diéu
kién xtt Iy nuéc thai sinh hoat biang hé thong bai loc
ngam 1a Cyclotella, Navicula, Nitzschia (tdo cat),
Scenedesmus (tdo luc) va Oscillatoria (vi khuin
lam).

3.2. Hiéu qua xi Iy nuoc thai bing tao bam trong
hé théng CW

3.2.1. Hiéu qud xut Iy chat hiu co

Néng @6 COD trong nuoc sau xi ly giam dan
theo thoi gian luu. V6i ndong do COD dau vao (tai thoi
diém 0 gio) 1a 220 mg L, hiéu suat & cac cong thic
c6 su chénh léch khé dang ké. Sau thoi gian xtt Iy 1a
24 gid, nong d6 COD con lai trong cac cong thic thi
nghiém d6i chimg, CT1, CT2 va CT3 lan luot 1a 76,67
mg L; 48,25 mg L'}; 45,33 mg L' va 29,18 mg L}, dat
hiéu suat xt Iy lan luot 1a 65,15%; 78,07%, 79,40% va
86,74%. Kha nang xit ly chat hitu co tai CT3 16n hon
so voi cac cong thirc thi nghiém con lai. Sai khac cé y
nghia giita cong thitc thi nghiém so voi cong thire doi
ching (khong bd sung vat lieu cé tdo bam) va cac
cong thie thi nghiém cé b6 sung tdo bam (p<0,05).
Sai khéac gitra hai cong thic thi nghiém CT1 va CT2
(b6 sung tao bam lan luot 1a 10 va 15 cm) 1a khong cé
y nghia khi hiéu qua xt Iy lan luot dat 78,07% va
79,40%. Hieu suat xit ly chat hiru co (COD) tot nhat
dat 86,74%, cao hon so vé6i hiéu sudt xtt ly trong
nghién ctu ctia Nguyén Xuan Cuong va cs la 83,7%
(Nguyén Xuan Cuong & Nguyén Thi Loan, 2016).
Két qua thi nghiém da cho thay hiéu qua xit ly chat
hitu co ctia tdo bam khi so sanh ham luong chat hitu
co sau Xt ly ctia cac cong thirc thi nghiém.
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Hinh 2. Dién bién COD ciia hé thdng bai loc ngdm
nhan tao qua cac cong thic thi nghiém

Toc @6 xtt ly chat hitu co trong hé thong CW
trong nghién cttu nay ciing khong giéng nhau gitta
cac khoang thoi gian 14y mau danh gia. Toc do xt ly
chét httu co t6t nhat dién ra trong 6 gi dau tién (ti
noéng do 220 mg L xuéng con khoang 102 mg L?Y),
dat hiéu suat xt ly khoang 53,79%. Véi cac khoang
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thoi gian xtr ly ti€p theo, toc do xt Iy gidm dan khi
nong do trung binh COD trong nudc thai sau xit Iy
con lai 1a 88 mg.L?, 63 mg.L'! va 50 mg L, dat hiéu
sudt xt ly twong tng 1a 13,18%, 28,44% va 21,33% sau
thoi gian xit Iy 1an luot 1a 12 gio, 18 gio va 24 gio
(Hinh 2). Két qua xtt ly sau 24 gio dat gia tri cot Bl
cua QCVN 14-MT:2015/BTNMT.

3.2.2. Hiéu qui xur [y TSS

Xt ly chat ran lo ling (TSS) duoc danh gia 1a
mot trong nhimg diém manh ctia hé thong bai loc
ngam nhan tao, khi hiéu suét xit ly dat rat cao, 75,5%
(Nguyén Xuan Cuong & Nguyén Thi Loan, 2016; Cao
Thi Kim Ngoc & Nguyén Vo Chau Ngan, 2017). TSS
trong qua trinh xtt ly tai bé VF nho vao cac qua trinh
lang loc, gitr lai cac 1op vat lieu nén ciing cho hiéu
qua xt Iy kha cao, truéc khi dua vao hé thong xit ly
gi4 tri TSS 1a 122 mg L. Gia tri TSS vao thoi gian luu
luc 6 gior & mau doi ching, CT1, CT2 va CT3 lan luot
1a 56,67 mg L%; 55 mg L'; 48,67 mg L' va 44 mg L.
Trong khoang thoi gian 6 gio xtt ly dau tién, chi cé
két qua TSS & CT3 va CT4 la dat yéu cau cot A cia
QCVN 14MT:2015/BTNMT, tuy nhién, két qua nay
la dap tmg doi voi ca 4 cong thire thi nghiém sau thoi
gian xtt ly 12 gio (Hinh 3). Két qua xit Iy TSS cho
thdy khong co suw khac biét gitta cac cong thirc thi
nghiém, tham chi 1a gitra cong thitc déi ching véi cac
cong thtic bé sung tdo bam. Cé thé thdy rang, tao
bam khong c6 vai tro trong xir Iy TSS trong nghién
ctru ndy ma cht yéu 1a do anh huéng cta cac loai vat
lieu loc khac nhu soi, cat va than hoat tinh.
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Hinh 3. Dién bién TSS trong nudc thai sau xix Iy
3.2.3. Hiéu qua xr Iy dinh duong

Da co6 nhiéu nghién cttu chirng minh duoc vai tro
quan trong ctia tdo bam trong xt Iy chat dinh duong
(N va P) trong nuéc thai (Dodds, 2003; Cao et al,
2014; Gao et al, 2019). Véi gia tri cho phép ctia néng
do P-PO,* tai cot A clia QCVN 14-MT:2015/BTNMT
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la 6 mg.L}, nong d6 P-PO,* trong nudc thai dau vao
chi 1a 5,9 mg.L! 1a khong can thiét phai xt ly, tuy
nhién P sé duoc giai phong ra & dang PO,* trong qua
trinh phan giai hitu co. Két qua cho thay hiéu qua xt
ly PO,* caa hé thong CW déi véi thong s6 P-PO,*>
tuong doi cao, ndong do sau xit Iy sau cac khoang thoi
gian luu khac nhau trong hé thong CW & mau doi
chung 1a tr 2,83 dén 0,96 mg L' (Hinh 4) vé6i hiéu
sudt twong tmg 51,92% dén 83,69%. Déi voi he théng
VF, hieéu qua xt Iy va néng do PO,* sau xtt ly c6 xu
huéng tuyén tinh ro rét voi bé day 1op vat liéu loc tw
duong trong tng véi sinh khai tdo trong he thong xir
ly. Tai CT1 (bé day 16p vat liéu loc chira tdo bam la
10cm), noéng do sau xit ly twong tmg 1a 2,4 - 0,93 mg
L1 dat hieéu suat tir 59,19% dén 84,18% khi thoi gian xtr
ly tang tit 6 gio dén 24 gio. Tuong tu nhu vay nhung
v6i hiéu qua cao hon la CT2 va CT3 (d¢ day 16p vat
lieu 15-20 cm), néng d6 sau xit Iy 1a 2,25 - 0,91 va 2,00
- 0,85 mg/1 v6i hiéu suit trong tmg 61,79 - 84,51% va
65,47 - 85,55%. Sau xit ly, nong do P-PO,> déu thap
hon so voi QCVN 3-6 1an, nhung hiéu qua xt ly kha
cao ngay ca & mau doi ching cho thiy qua trinh loai
bé P-PO,* khéi nuéc thai chi yéu 1a do lang va su két
taa P-PO,* v6i mot s6 nguyén t6 sén co trong cac 16p
vat liéu loc hoac cac qua trinh tiéu thu cta vi sinh vat
khac.

7
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Hinh 4. Hiéu qua loai b6 photphat trong nueéc thai

Tuwong ty nhu déi véi thong s6 PO,*, véi nong do
N-NH,* dau vao 1a 82 mg.L', nong do con lai & cac
cong thiec doi chimg, CT1, CT2 va CT3 lan luot 1a
66,38; 58,63; 53,12 va 47,80 mg.L’! (Hinh 5), hiéu qua
xtt ly N-NH,* ting dan lan luot 1a 18,44%; 28,50%,
35,22% va 41,71%.
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Hinh 5. Hiéu qua loai b6 NH,* trong nuéc thai
sau xirly

Nhin chung hiéu qua x ly nuéc thai cia hé
théng CW & CT3 cao hon so véi CT1 va CT2. Cong
thitc thi nghiém voi do sau 16p tao bam 20 cm (CT3)
tai cac thoi gian luu khac nhau déu cho hiéu qua cao
doi voi cac chi tieu nhu TSS, COD. Trong d6 COD 1a
chi tiéu luon cé hiéu suit xtr Iy cao nhat thuong dat
tir 40 — 90%, hiéu qua xt Iy TSS ciing kha cao dat tu
50 — 85% nudc sau xir ly déu co6 TSS dat tiéu chuin
theo Quy chuén ki thuat Quéc gia vé nudc thai sinh
hoat QCVN14-MT: 2015/BTNMT, cot B khong diung
cho muc dich cap nudc sinh hoat. Hiéu suat xtr ly cta
hé thong déi voi PO,> kha cao dat tir 45 — 85%. Hieu
qua xtt ly cta he thong d6i voi NH,* chua cao dat tir
15 — 50%, noéng do dau ra dat tieu chudn theo Quy
chuin trén tai thoi gian luu 24 gio (Bang 4).

sau Xt ly
Bang 4. Chat lrong nuéc thai sau xit Iy tai cac cong thiec thi nghiém
, . ] Thoi gian
STT Th hié Tho 0 CVN 14:2015
Hhghiem ONESO Mogio | 6giv | 12gio | 18gio sagio | 8
1 Mau doi chimg COD 220 113,3 100 83,33 76,7 175
(mg LY TSS 122 56,67 48 39 36,33 125
N-NH,* 82 68,26 58,91 54,76 48,61 50
P-PO* 59 2,84 2,16 1,7 0,96 8
2 Céng thuc 1 COD 220 103,3 93,3 63,3 48,25 175
(mg LY TSS 122 55 47,3 28,33 20,33 125
N-NH,* 82 64,33 57,25 50,48 45,78 50
P-PO*> 5,9 2,41 2,1 1,44 0,93 8
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3 Cong thtc 2 COD 220 | 96,67 86,6 60 45,33 175
(mg LY TSS 122 | 48,67 40,3 26,67 19,33 125

N-NH,* 82 63.06 | 55,33 49,6 43,84 50

P-PO* 5,9 2,25 1,91 1,42 0,91 8
4 Cong thtc 3 COD 220 | 93,33 73,3 46,67 29,18 175
(mg LY TSS 122 44 31 19,33 17,76 125

N-NH, 82 61,87 | 53,04 47,65 42,97 50

P-PO* 5,9 2,04 1,88 1,41 0,85 8

O cung thoi gian luu 6 gio, cac thong s6 TSS,
COD, P-PO,* déu dat QCVN 14:2015/ BTNMT & cac
cong thire. Tuy nhién cong thirc 3 c6 su gidm nhiéu
hon so voi céac cong thirc khéc. Tai thoi diém 18 gio,
thong s6 N-NH,* & cong thiec 2 va cong thic 3 da dat
quy chudn. Tuy vay, & cong thirc 3 van c6 su gidm
dang ké hon so vdi cong thitc 2. Tai thoi diém 24 gio,
N-NH,* & cong thitc 1 moi dat quy chudn. Thong s6
N-NOs tang 1én dung véi xu huéng ctia qua trinh x
ly, trong diéu kién hiéu khi qua trinh amon hoa xay
ra lam bién d6i N-NH,* thanh N-NO; dan dén nong
d6 N-NO; tang 1én khi xt ly. Trong cung thoi gian,
thi cong thic 3 c6 kha nang xt ly t6t nhat so voi cac
cong thitc con lai.

Bén canh tac dung ting hiéu qua xir ly, trong hé
thong thuc té viéc bd sung tao sé giup giam thoi gian
luu hodc kich thudc bé loc néu luu lwong xit ly khong
déi. Cu thé, néu xem xét thoi gian dé cac hé thong
thi nghiém x@ ly nuéc thai dat QCVN doéi voi tat ca
cac thong s6 6 nhiém, ¢ cong thirc doi ching, thoi
gian can thiét 1a 22-23 gio, trong khi do néu bé sung
mot 16p vat liéu loc chira tdo bam day 10 cm, thoi
gian nay giam xudéng con 18 gio, va chi con 17 va 15
gio khi taing d¢ cao cua lop vat liéu nay lén 15 va 20
cm.

4. KET LUAN

bac tinh nuoc thai sau bé tu hoai khu wvuc
nghién cttu c6 ham luong chat ran lo ling, hitu co dé
phan hay sinh hoc, amoni déu cao hon quy chuin
cho phép nhiéu 14n, doi hdi can c6 bién phap xtt Iy dé
dam bdo yéu cau xa thai theo quy chuidn QCVN
14:2015/ BTNMT, giam bét ap luc cho thiy vuc tiép
nhén va 6 nhiém moi truong.

Két qua danh gia kha ning tao mang tdo bam
trén vat mot so vat liéu st dung trén bé mat bai loc
ngam cho thdy hiéu qua tao mang dat t6i wu tir 9-12
ngay voi mat do tao vao khoang 1 - 2x107 TB/cm?, va
dat sét nung la vat liéu cho hiéu qua tao mang tét

nhat duoc st dung 1a vat liéu tao mang tdo bam trén
bé mat bai loc ngdm nhan tao.

Hieu qua xtt Iy nudc thai sinh hoat sau bé tu hoai
tai khu vuc nghién ctru bing tdo bam két hop trong
hé bai loc ngdm dong chay ding & cong thic 3 va
cong thic 2 dat quy chuédn sau 18 gio xtt ly. TSS gidm
dang ké va thap hon quy chuin cho phép. Dinh
duong nito dudi dang amoni va photpho dudi dang
PO,* gidm hon 50%

Nghién ctru da chi ra ring, phuong phap bai loc
ngam nhan tao két hop tdo bam co6 kha nang xit Iy
d6i v6i nuoc thai sinh hoat sau bé tuir hoai c6 thé thay
thé cho mot s6 phuong phap xt ly truyén thong, than
thién voi moi truong déng thoi mang lai hieu qua
cao, xay dung don gian, ap dung cho nhiéu doi
tuong. Hon nira, co thé tiét kiem duoc chi phi vi nuéc
sau khi xtr Iy bai loc trong cay c6 thé tai st dung tudi
cho cay trong, tiét kiém nguén tai chinh cho nguoi
dan.
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STUDY ON TREATMENT OF WASTE WATER AFTER SEPTIC TANK BY PERYPHYTON IN
CONSTRUCTED WETLAND
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Summary

The model of constructed wetlands (CW) has been studied and applied effectively in domestic wastewater
treatment. However, in order to efficiently remove nutrients and increase treatment efficiency, a CW model
that integrates both physical and biological processes is needed. This study incorporated peryphyton in the
CW system to evaluate the ability to handle organic matter and nutrients in domestic wastewater after
septic tanks at a laboratory scale. The process of creating peryphyton film on the attached materials showed
that the highest density was found on days of 9-12 and the density of peryphyton was about 1 - 2x10’
TB/cm® Research results show that the presence of peryphyton in the CW system has helped improve the
efficiency of organic matter treatment up to 86.74%, TSS treatment efficiency reaches 56.67%, treatment
efficiency PO,” reached 83.69%. Research has shown that the method of CW combined with peryphyton can
treat domestic wastewater after septic tanks and this technology can replace some traditional, friendly
treatment methods as well as high efficiency and simple construction.

Keywords: Peryphyton, wastewater treatment, constructed wetlands, septick tank.
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