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Tém tit: Tai Viét Nam, nudc thai chin nudi lon chii yéu dwoc xik Iy qua la mé hinh biogas. Tuy nhién,
qua thuc té van hanh, nuée thai sau biogas chua dat QCVN 62-MT:2016/BTNMT. Nam bdt duoc van dé
a6, nghién ciru nay dwa ra mé hinh bdi loc trong cdy nhan tao sit dung cdy sdy (Phragmites australis
Cav.) trong trén cdc 16p vt liéu loc séi, da véi va vo trau dé xir Iy nuéce thai chan nudi lon sau biogas.
Két qua thi nghiém cho thdy, niede thai dau ra dat quy chudn cho phép, pH ciia nude thdi luén on dinh
trong khodng tir 6,9 dén 7,2, hiéu sudt loai bé tong phot pho 1én dén 86%, cdc chi tiéu khdc nhir TSS,
COD, tong Nito va Amoni déu giam ddang ké, hiéu sudt xir Iy lan luot la 78%, 74,6%, 67,1% va 74,2%
sau 168 gio' thi nghiém. Bdi loc trong cdy nhdn tao c¢é hiéu sudt xit Iy cao, thoi gian xit Iy ngdn va ¢é

trién vong ung dung trong xuw ly nuwoc thai chan nudéi lon sau biogas.
Tir khéa: Bai loc trong cay, nudc thai chan nudi sau biogas, say.

1. GIOI THIEU CHUNG

Theo théng ké nam 2014, ca nudc ta cd 26,7
triéu lon. Tong sd trang trai chin nudi néi chung
cia Viét Nam la khoang 10.044. Céc trang trai
nuoi lon chu yéu la tu phat, cong ngh¢ xur 1y nude
thai pho bién 1a mé hinh biogas. Tuy nhién, qua
thuc t& van hanh tai cac trang trai cho the‘iy, nudc
sau xir Iy bang him biogas ¢6 ham luong COD,
TSS, TN, TP, NH;" van con cao va vuot quy
chuin cho phép. Do viy, can nghién ciru cong
nghé xir 1y phut hop c6 tinh kha thi d6i véi loai
nudc thai nay, tao diéu kién dé cac trang trai chan
nudi tng dung va xay dung hé thong xir 1y nudc
thai gop phan bao vé moi trudng va phat trién bén
virng, giam dich bénh, nang cao hiéu qua kinh té
cua trang trai chan nudi.

Bii loc trong cdy nhan tao voi wu diém 1a chi
phi van hanh thip, than thién véi méi truong va
hiéu suét loai b cao dang dugc tmg dung xu 1y
nude thai chin nudi ¢ nhiu noi trén thé gisi. J.
Vymazal va cong sy nam 2002 da su dung bai loc
trong cdy dong chdy ngdm xir 1y nudc thai tai
Cong hoa Séc. F. T. Gonzalez va cong su, 2009 da

" Vién Cong nghé Mai trieong, VAST
2 Khoa Moi truong, Pai hoc Thuy loi

nghién ctru tng dung béi loc trong cdy nhan tao
xtt ly nudc thai chan nudi lon tai Yucatan,
Mexico. Mot sd nghién ctru khac st dung hé bai
loc gém thuc vat thay sinh va vat liéu loc c¢6 kha
nang loai bé TSS, COD, N, P cao (J. Vymazal,
2007; AM. Ibekwe et al., 2016). Trong nghién
cru nay, cong nghé bai loc trong ciy nhan tao
dung cay siy (Phragmites australis Cav.) trong
trén cac 16p vat lidu loc soi, da voi va vo trau da
dugc nghién ciru dé xtr 1y nude thai chin nudi sau
biogas. Trong do, cay sy la thuc vat thuy sinh co
kha nang xu 1y nude thai giau hitu co, N va P. ba
vO1 va soi v6i thanh phﬁn chinh la CaCO; va SiO,
c6 kha ning trung hoa axit dong thoi 1a vat liéu
mang cho vi sinh vat bam dinh va phét trién. Vo
trau 1a phé pham néng nghiép dugc sir dung nhim
cung cap ngudn cacbon cho cdy trong sinh trudong
thong qua sy phan cit ciia cac vi sinh vat phan
huy cellulose (Z.X. Luo et al., 2018), dong thoi vo
trdu ciing gop phan lam gia thé loc, chat hip phu
va gia thé cho cac vi sinh vat tham gia qua trinh
loai bo chat 6 nhiém trong nudc thai chan nudi lon
sau biogas.

2. POI TUQONG VA PHUONG PHAP

2.1 Poi twong nghién ctru

- Cay Say - Phragmites australis (Cav.) 1a mt
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loai cdy thudc ho hoa thao (Poaceae), phan bd &
nhitng ving dat 1ay & ca khu vuc nhiét d6i va on
d6i cua thé gidi. Say duoc thu tir ven Song Hong
vé trong tai Vién Cong nghé mdi trudng, Vién
Han l1am Khoa hoc va Céng nghé¢ Viét Nam

- Soi 1a vat liéu co nguﬁ‘m géc tu nhién, hinh
dang, kich thudc dong déu.

- ba voi 1a loai d4& mau xanh, thuong dung
trong xay dung, duoc rira sach trudc khi bd sung
vao hé théng thi nghiém.

- Vo tréu 1a phé pham ndng nghiép, ré tién, sin
c6 tai vung nong thon cua Viét Nam.

- Nudc thai chin nudi sau biogas dugc ldy tai
trang trai chan nudi lgn, quy mé 4000 con ¢ xo6m Trai
xd Tét Pong, Chuong My, Ha Noi. Thong sb chit
lugng nudc thai dau vao dugc trinh bay tai bang 1.1.

Bang 1.1. Thong s6 chit lwgng nuérc thai dau vao

FON A R CVNG62-
ke Nrsdhme | o
cOtB
pH 43 55-9
COD | 1327,08 mg/l | 300 mg/l
NH;" | 61,75 mg/l -
TSS | 210 mg/l 150 mg/l
TN 184,45 mg/l | 150 mg/l
TP 420 mg/l -

2.2 Phuwong phap nghién ctru

2.2.1 Phwong phap ldy miu va phén tich

- Phuwong phap ldy mau theo TCVN 6663-
1:2011 (ISO 5667-1:2006) va TCVN 6663-3:2008
(ISO 5667-3:2003).

- Xac dinh pH theo TCVN 6492:2011 (ISO
10523:2008)

- Xac dinh téng chét rin lo limg (TSS) theo
SMEWW 2540.

- Phuong phap phan tich COD theo TCVN
6491:1999 (ISO 6060:1989)

- Phuong phap phan tich tong Nito (theo
amoni) theo TCVN 6638:2000 TCVN 5988:1995
(ISO 5664:1984)

- Phuong phéap phan tich tong Phdt pho theo
TCVN 6202:2008 (ISO 6878:2004), dung phuong
phap do phd st dung amoni molipdat

- Phuong phap phan tich NH;" theo TCVN
6179-1:1996 (ISO 7150-1:1984)

2.2.2 Phwong phap bé tri thi nghiém

Thi nghiém duoc dat ngoai troi, cd6 mai kinh dé
che mua, & diéu kién anh sang tu nhién va nhi¢t
d6 dao dong tir 24-28°C, nhim danh gia hiéu qua
xtr ly nudce thai chdan nudi lgn sau biogas cua bai
loc trong cdy nhén tao theo thoi gian trong diéu
kién thuc té. Ba bai loc trf‘mg cay duoc thiét ké co
kich thudc 2m (dai) x 0,25m (réng) x 1m (cao),
khi cho mtc nudc nam dudi mat vat liu Sem thi
thé tich nudc rong ciia mdi bé 1a 50 lit. Mot bé ddi
chung cho 50 | nudc thai khong co vat li€u va cay.
Bé thi nghiém thiét ké gom 3 16p vat liéu (hinh
2.1). Trong d6, 16p dudi cung la séi cd 3x5 cm,
16p gitra 1a d4 voi ¢& 2x3 cm va trén cing vo trau.
Cay say duoc tr6ng trén 16p vat liéu loc voi do che
pht 60%. Thi nghi¢m dugc lap lai 3 lan. Cho 50
lit nudc thai vao bé thi nghiém. Ly miu tai cac
mdc thoi gian 14 0,5h, 4h, 24h, 48h, 72h, 120h,
144h va 168h. Quy trinh 14y mau nhu sau: Mdi 1an
ldy mau xa hét nudc trong bé va dwa miu vio
trong binh dinh muc 50 lit, 1dy 100 ml miu dung
dé phan tich. Sau d6 b6 sung thém 100 ml nudc
thai va dinh mtrc 1én 50 lit rdi d6 lai vao bé thi
nghiém dé tién hanh theo ddi tai cac méc thoi gian
tiép theo.

e Vo trdy
1' 4: 'E.T Bavh
et :_; S’:‘.“L

Hinh 2.1. So dé bé tri thi nghiém

3. KET QUA VA THAO LUAN

3.1 Panh gia cac thong sé chit lwgng nwéc
thai pH

Két qua khao sat gia tri pH cua nudc thai dau
ra theo thoi gian thi nghiém duoc trinh bay tai
bang 3.1.
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Biang 3.1. Gia tri pH ciia nuéc thai diu ra
theo thoi gian

QCVNG62-
Thi nghiém pH MT:2016/BTNMT

cot B
Pau vao 4,3+0,4
0,5h 6,9+0,5
4h 7,2+0,6

24h 7,1£0,5 55-9
48h 7,2+0,5
72h 7,0+£0,4
120h 7,2+0,3
144h 7,1+£0,5
168h 7,1+£0,4

Tir két qua thi nghiém cho thay nudc thai dau
vao ¢o gia tri pH= 4,3+0,4 chua dat QCVN 62-
MT:2016/BTNMT cét B. Tuy nhién, sau khi di qua
bai loc tréng cay chira cac vat li¢u loc da voi, sdi voi
thanh phan chinh 13 silic dioxit, cac hop chat
cacbonat c6 kha nang trung hoa axit. Thém vao do,
thi nghiém sir dung ciy sy trong trén cac 16p vat
liéu loc. Su phat trién cua & ciy cing cac vi sinh
sinh vat ving ré c6 thé 1am bién déi tinh chét cua vat
liéu. Co ché loai bo ion [H'] ¢6 thé nhu sau:

CaCO; «> Ca’' + COs™

2[COs*] + [H'] + H,O — 2[HCO;] + 2[OH]

Do vay, gi4 tri pH nudc thai du ra tang, pH 6n
dinh ndm trong khoang 6,9 - 7,2 va dat QCVN 62-
MT:2016/BTNMT, cdt B.

7SS

Két qua khao sat gia tri TSS ciia nudc thai dau
ra theo thoi gian duoc trinh bay tai hinh 3.1.
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Hinh 3.1. Gia tri TSS theo thoi gian

Két qua thé hién trén hinh 3.1 cho thiy, nudc
thai dau vao co TSS 1a 210 mg/l kha cao, sau khi
di qua bii loc trong cdy nhd c6 co ché lang va loc
cac hat can s€ dugc gitr lai bdi cac cac 1op vat liéu
loc. Thém vao do, sy phat trién phong phu cta hé
ré sdy lam ting kha ning giit cac chét lo lung lai
trong hé thong. Gia tri TSS giam trong subt thoi
gian thi nghiém, déu thdp hon quy chuan. Hiéu
suit loai bo TSS dat 78% sau 168h. Nghién ctru
cia F.T. Gonzalezl c6 két qua twong ddng, hiéu
sudt loai bo TSS dat 64 -78%. Céac nghién ciru
khac (P. Klomjek, 2016, J. Vymazal, 2002) ciling
cho ring bii loc trong cdy nhan tao c¢6 kha ning
loai bo t6t TSS trong nudc thai.

COD

Gié tri COD cua nudc thai giam dan theo thoi
gian. Dién bién ham luong COD dugc thé hién tai
Hinh 3.2.
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Hinh 3.2. Gia tri COD theo thoi gian

Ham luong COD ciia ca mau ddi chimg va thi
nghiém déu ¢6 xu hudng giam theo thoi gian. Tuy
nhién, mau pilot c6 tbc d6 giam nhanh hon do khi
nudc thai di qua 16p vat liéu loc, cac hop chét hitu co
khong tan s& bi giit lai, dong thoi trong bii loc trong
cay co6 su hoat dong cua vi sinh véat yém khi phan
hay chét hitu co thanh CO, va CHy, céc vi sinh vat
nay phét trién manh trong khoang 24-72h. Sau 72h
thi nghiém, gia tri COD 1a 293,2 mg/I dat quy chudn
cho phép. Thuc vat c6 kha ning chuyén hoa cac chat
hiru co 1am thirc an nudi co thé. Pay 1a 1y do trong
khoang thoi gian nay gid tri COD gidm nhanh. Tur
72h tré di hiu sudt gan nhu khong thay d6i. Hiéu
suat loai bd COD dat 74,6% sau 168h.

Tai Thai Lan, hé bai loc trong cdy dong chay
ngam st dung co Napier 1am vt liéu thily sinh dé xu
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1y nuée thai chan nuodi lon, hiéu suat xir Iy COD 1a
64% (P. Klomjek, 2016). Trong nghién ctru cua F.T.
Gonzilezl da sir dung ving bai loc ngdm c6 dong
chay doc dé xir Iy nudc thai chin nudi & Yucatan,
Mexico hiéu suit xir Iy COD dat duoc tir 52-78%
(F.T. Gonzélezl et al., 2009). So sanh vé&i nhiéu
nghién ctru xir Iy COD di cong bd, két qua thi
nghiém nay c6 su twong dong. Nhu vay, hoan toan
c6 thé mg dung bii loc trong ciy nhdn tao véi ciy
sdy trong trén céac 16p vat liéu vo trau, soi, da voi dé
xu ly COD trong nude thai chan nudi.

Cdc hop chdt Nito (TN, NH,") va Phot pho

Ham lugng tong Nito (TN), Amoni (NH,") va
tong Phdt pho (TP) bién d6i theo thdi gian dugc
biéu dién tai hinh 3.3.
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Hinh 3.3. Sy bién doi cdc théng sé chat lwong
nuéc thai theo thoi gian (a. TN,b. NH,", c. TP)

Két qua trén hinh 3.3 cho thiy, ndng d6 TN,
TP va NH;" c¢6 xu huéng giam dan theo thoi
gian. Trong bii loc trdng cdy, cac chit dinh
dudng bi loai bo nho sy hdp thy thuc vat thiy
sinh, su chuyén hoéa cua vi sinh vat va mét ph?m
nho vao su hép phu cua vat li€u loc. Trong
khoang 24h dau tién, tbc d6 xur 1y cham, qua
trinh loai bo chit 6 nhiém cha yéu 13 do sy hip
phu cua vat liéu loc, hiéu suat xir Iy TN, NH,",
TP lan luot 13 32,8%, 22,6% va 34%. Trong
khoang tir 24-72h su chuyén héa bat dau dién ra,
nong d6 chat 6 nhiém giam nhanh, gia tri TN
giam tir 123,84mg/l xudng 72,1 mg/l, NH;" giam
tr 47,75mg/l xudng 27 mg/l, TP giam tir 277
mg/l xudng 114 mg/l. Lic nady, chit 6 nhiém
thong qua cdc qua trinh nitrat héa, amoni hoa,
phét phat hoa tir dang kho tiéu thanh chét dinh
dudng cho cdy trong hip thy (Kadlec R.H and
Knight R.L, 1996). Khoang thdi gian tiép theo,
su chuyén héa vin dién ra. Tuy nhién, toc do
chdm dan. Sau 168h, hiéu suit loai bo TN, NH,",
TP lan luot 1a 67,1%, 74,2% va 86%.

Hiéu suit loai b6 TN, NH,", TP tuong duong
hodc cao hon so vé&i cac nghién ctru khac.
F.T.Gonzélez da xir ly nudc thai chan nudi tai
Yucatan, Mexico bang bii loc trong cdy dong
chay ngdm sir dung thuc vat thiy sinh 1a cdy co
nén (Typha latifolia) trdng trén 16p vat liéu loc cét
va s0i, hiéu suét loai bo NH4" tir 63-75%, TN tir
57-79%, TP chi tir 0-28% (F.T. Gonzalez et al.,
2009). Trong nghién ctru ctia P.G. Hunt hiéu suat
loai bé N dat >75% (P.G. Hunt et al., 2002); C.Y
Lee xir 1y nuéc thai chin nudi lon 6 nhiém ndng
d6 cao, hiéu qua loai bo ddi véi TN, NH;" va NO5”
tuong ddi thip dao dong tir 1 dén 22% (C.Y. Lee
et al., 2004). Bao cao cua P. H. Sezerino vé sir
dung bi loc trong ciy dong chay ngam dé xu 1y
chat dinh dudng trong nudc thai chin nudi lon cé
két qua trong ddng, hiéu suét xtr 1y phét pho trung
binh dat 83%, tong Nito dat 72% va NH," dat
72%. (P. H. Sezerino et al., 2003).

Su hip thu chit dinh dudng cua ciy siy
lam ndng d6 chit 6 nhiém giam dang ké.
Trong sudt qua trinh thi nghiém khéng can bo
sung phan bon, cdy sdy sinh truéng va phat
trién binh thudng.
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3.2. Théo luin

B6 sung vo trdu vao bdi loc trong ciy cé thé
lam tdng TSS, COD trong nudc thai. Tuy nhién,
v trau lai 1a chat nén thudn loi hon cho su phat
trién ctia vi sinh vat va thuc vét thuy sinh so véi
cac vat li¢u thong thuong khac nhu da dam, cat...
do kha niang cung cap ngudn cacbon dé tiéu cho
cdy trong sinh truong thong qua cac vi sinh vat
phan huy cellulose (Z.X. Luo et al., 2018). Mdt
khac, viéc str dung vo trdu lam vat lidu xu 1y 6
nhiém s& 1am giam phé thai hitu co, dong gop mot
phan vao viéc giam thiéu hiéu tng khi nha kinh do
qué trinh d6t vo trau gy ra.

Thyc vat thuy sinh va vi sinh vat dong vai tro
quan trong trong viéc loai b6 COD va chét dinh
dudng (TN, NH,", TP) c6 trong nude thai (Kadlec
R.H and Knight R.L, 1996). Trong khi d6, vat liéu
loc da, soi lai c6 kha nang loai bo TSS va 6n dinh
pH dat quy chuan cho phép.

Trong khoang thoi gian dau tir 0,5h-24h, hau
hét cac thong sb chit lugng nudc déu giam nhe.
Tir 48h-72h qua trinh xir 1y dién ra nhanh sau d6
chdm dan. Sau 72h, hiéu suét loai bo NH,", TN,
COD, TSS déu cao va dat tir 60% tr& 1én, cac gia
tri pH, TSS, TN, COD dat quy chuan cho phép.
Sau 168h hiéu suat xir Iy déu 16n hon 67%, riéng
TP dugc xu 1y voi hiéu suat cao nhat dat 86%. So

TAI LIEU THAM KHAO

sanh két qua cta nghién ciru ndy véi cac két qua
nghién ctru khac (P. H. Sezerino et al., 2003, C.Y.
Lee et al., 2004, F.T. Gonzalez et al., 2009), co6 thé
thdy hé bii loc trong cdy nhén tao dong chay
ngam sir dung thuc vat thuy sinh 13 ciy siy duoc
trong trén 16p vat liéu vo triu, dé, soi co thoi gian
xir 1y ngan va hiéu suat xir 1y twong ddi cao. Nhu
vay, hoan toan c6 thé ung dung bii loc trong cdy
nhin tao dang nay dé xur 1y nude thai chin nudi
lon sau biogas.

4. KET LUAN

Tir két qua phan tich nudc thai sau khi di qua
bai loc trong cdy nhan tao sir dung cdy siy trong
trén 16p vat liéu vo triu, d4 voi va soi, mot sb két
luan duoc rat ra nhu sau:

1. Bii loc trong cdy nhin tao theo thiét ké c6
thoi gian xir 1y nhanh, sau 72h hiéu suat xur 1y déu
dat ttr 60% tro 1én, cac gia tri pH, TSS, TN, COD
dat quy chuan cho phép

2. Trong qua trinh thi nghi¢m, pH cia nudc
thai ludn 6n dinh trong khoang tur 6,9 - 7,2, sau
168h, hiéu suit loai bo TSS, COD, tong Nito,
Amoni va tong phét pho 1an luot 13 78%, 74,6%,
67,1%, 74,2% va 86%.

3. C6 thé ung dung bai loc trong cdy nhan tao sir
dung cy sy trong trén 16p vat liéu vo trau, da voi,
s6i dé xir Iy nudc thai chin nudi lon sau biogas.
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Abstract:
ANALYSIS AND EVALUATION: APPLICABILITY OF THE CONSTRUCTED
WETLAND FOR PIGGERY WASTEWATER TREATMENT AFTER BIOGAS PROCESS

In Vietnam, the common technique used for piggery wastewater treatment is biogas model. However,
from actual operations, this model results higher than the permitted standard - QCVN 62-
MT:2016/BTNMT. Acknowledging the current situation, this study focuses on the application of the
constructed wetland (CW) to treat piggery wastewater after biogas process. The CW using reed
(Phragmites australis Cav.) and the filter system consisting of gravel, limestone and rvice husk. From the
experimental rvesults, the pHs value of the wastewater stable in the range of 6.9 to 7.2, meeting the
permitted standards. The removal efficiency of total phosphorus is up to 86% while the other
parameters, namely TSS, COD, Total Nitrogen and Ammonium after 168 hours experiment have the
efficiency 78%, 74.6%, 67.1% and 74.2%, respectively. Therefore, the proposed constructed wetland
shows various advantages, which higher treatment efficiency and shorter retention time for the piggery
wastewater treatment after biogas.

Keywords : Constructed wetland, piggery waterwaste after biogas process, reed.
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