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NGHIEN C UU SU DUNG BEO TAY Eichhornia crassipegMart.) Solms
PE XU LY NIT O VA PHOTPHO TRONG NUGC THAI CHAN NUOI LQN
SAU CONG NGHE BIOGAS
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TOM T AT: Bai béo nay trinh bay cac két qua nghién g e kha nang laai bo N va P trong néc
thai chan nuéi bn da xir ly qua m biogas Bng viéc st dung Bo tay Eichhornia crassipgsy qui
md pilot. Két qua thyc ngheém cho thy, & tai luong 50 I/nf.ngy, véi tong $ nito (TN) va tng &
phoétpho (TP)Yau vao trung binh 1a 89,79 mg/l va 15,69 mg/éuhsiit xit ly tuonging 65,79% va
55,19%. i lugng 100 I/M.ngay, véi TN va TPdau vao trung binh 100,38 mg/l va 12,52 mgl/l,
hiéu suit xir ly twonging 39,70% va 43,29%. Nhvay, & tai lvong 50 I/nf.ngay, lrong TN va TP
loai bo 1& 2953,64 mgN/fngay va 432,96 mgP/fmgay, coné tai lvgng 100 I/ni.ngay, cac gia ir
trong tng 3985,09 mgN/fmgay va 541,99 mgP/fmgay. H¢ thong pilot cho tiy, hiéu qua loai

bo TN va TP khé cao trong khiim hanhdon gian nénco trién vong ap ang trongdleu kien thyc

té d& xu ly nudc thai chan nuéi bn. Tuy nhiéndé danh gia tinkdn dinh, k¢ théng din dugc haat

dong Wi thoi gian lau dai bn.

Tir khéa: Béo tay, mac thai chan nudi bn, thrc vat ndi, loai bo nito va phdtpho

MO DAU

Chin nudi @ia Viét Nam la ndt trong nhirng
nganh quan ¢ng trong néng nghp, nhrng
ciing la nganh gay 6 nfin ning cho méi trong
do ngwn nwéc thai chan nudi khéngiuoc xir 1y,
dic biét vé cac chi tiéu vi sinh vt [18]. Vi vy,
viéc kiém soat va # ly nuéc thai chan nudi én
dugc dac biét quan tam.

Nudac thai chan nubi bn c6 hamigng COD,
nito va photphoit cao. Sau khix ly nuéc thai
chin nudi king phrong phap sinh ¢t (ki khi,
hiéu khi), mic du clit & nhém giam dang K
nhung nréc van chra dat yéu éu xa thai, nhat
la d6i véi nito, photpho - niing tadc nhan gay ra
hién trong pha adng &i thuy virc tiép nhan.
Coéng ngl sinh thai & dung thrc vat thuay sinh
(TVTS) ¢6 nhéu vu diém so i hé théng xir ly
nudc thai théng throng, trongdo, co \in dé
giam nity va phdtphodén mic chip nhan v
mat moi treong. Phrong phap nayat than thén
moi truong, B tién, & van hanh va co tinh &i
qua [4, 8, 16]. Bi Hoa Ky, cdng ngh dit ngip
nudc nhan 4o, mot loai hinh céng ngé sinh
thai, duoc sr dung kha pl bién dé xu ly nuéc
thai chan nudi [9].

Céay ko tay, Eichhornia crassipegMart.)
Solms, la mt trong cac loai thc vat thay sinh
(TVTS) dugc 9r dung thanh céng chouxly

nudce thai & nhidu nege trén tié giéi. Béo tay cé
tiém ning l6n trong véc loai bo nhiéu chit &
nhiém trong nroc thai [5, 10, 11] va nkiu cong
nghé sr dung loai TVTS nay nh 1a ciu thanh
co ban da duoc xay drng [1]. He théng xx ly
nuéc thai sir dung beo tay dugc ap ding chi
yéu & vung khi lu am vi né mn cam voi nhiét
do thap va king gia. PAn Nam @a Hoa K c6
nhiéu he thong xr ly véi béo tay [1, 23]. K
thdng nay éing duoc st dung & mién Nam nréc
Phap, Brazil, ArgentinaAn Do, Ai Cap, Trung
Qudc va cac moc khac cé niit 46 muadong
khéng qua thp [2, 5, 6, 7, 10, 11, 16, 17].

Viét Nam 1a qiéc gia cé trén vong trong
viéc ung dung cobng ngh sinh thai & dung
TVTS trong xr ly 6 nhém nede do cédidu kién
khi hau nhit dsi cung Wi hé thyc vat kha
phong phu vaia ding. Tuy nhién, cac nghién
ctu vaang dang hién nay con itduoc quan tam
va thééu tinh ¢ théng.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Vit liéu dugc sr dung la Béo tayEichhornia
crassipe} thusc ho Luc binh (Pontederiaceae)
[3]. Béo sr dung cho tlxc nghém la cay banhet
sinh trdng manh, duoc lay tir ao thic khu wrc
C6 Nhué (Tir Liem, Ha Nbi).

Thwc nghiégm
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Dac trung nuoc thdi chan nubi

Ngudn nudc thai sir dung trong nghién ieu
nay duoc liy tir nudc thai sau qua trinh x ly
yém khié him biogastai Trung tam nghiénieu
lon Thyy Phrong (Tur Liém, Ha Npi), c6 cac
théng $ chinh nhr sau: pH trongkhoang 7,83-
8,2; Tong $ chit ran lo lung (TSS) trong
khoang 5460-9450 mg/l; Nhuaa 6xy héa bc
(COD) trongkhoang 775,53-1985,98 mg/l; TN

chinh rong do cac thanh prin nhr COD, NH,",
NO*, PO truéc khi tién hanh thrc nghim.

Thi nghém duoc tién hanh 4i pil6t cua
Phong Tliy sinh lpc mbi turong. Cac 8 liéu
dugc phén tichdi phong thi nglim aia Phong
Thay sinh e méi teong, Vien Céng ngh moi
truong.

Bé tri thi nghigm qui md pildt
Thi nghém dugc tién hanh trong &c6 kich

trong khoang 744,59-1114,24 mg/l; TP trongthuéc: C x D x R = 60 cm x 200 cm x 50 cm

khoang 50,04-115,24 mg/llrong cac dng nito
(N) thi dcang NH," la chi yéu (703,82-892,11
mg/l) con ang NO* la khéngdang K (0,65-
1,68 mg/l). NAim dat tiéu chdn thai sau Xt ly,
nudc thai dau vao duoc pha lodng vadiéu

180 cm

(hinh 1).

Thé tich ngin phan phi: C, x D, x R, = 10
cm x 20 cm x 50 cm = 10 lit.

Thé tich ngin trong béo tay: H x Dg x Ry =
40 cm x 180 cm x 50 cm = 360 lit.

»
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Van xa day

Thang chira nréc thai
Hinh 1.So d6 thyc nghém tai pildt

Hoat dong aia ke thdng: Nudc thai ban dau
bom tir thiing clra vao ngn phan pbi nuéc qua
bom dinh lrgng saudd chiy vao ngn xir ly
trong béo. Béo tayugc tha vao chém 4/5 dén
tich mit nudc. Nudc sau X ly chay ra ngodi qua
ong thoat theo ché chay tran. Tai lugng nréc
thai nghién du la 50 I/nf.ngay (twong tng Wi
thoi gian ru 1& 8 ngay) va 100 |/fmgay (twong
ung Wi thoi gian lru 1a 4 ngay).

Phwong phap

Céc cli tiéu: NH,", NOy, NO,, PQ¥, TP
va TN duoc xacdinh theo plrong phap chin
(APHA, 1995), so mau trén malp quang UV-
Vis 2450, Shimadzu-Nt Ban.
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Bom dinh
luong

KET QUA VA THAO LUAN
Hiéu qua xir ly nito

Hiéu qua xir ly nito tr nudce thai chan nudi
lon aia k¢ thdng sr dung béo tay (hinh 2) cho
thiy, & tai lvong nrdc thai 50 I/mf.ngay, véi TN
dau vao trung binh 89,79 mg/l, khi ra dithé
thong rong TN con 30,71 mg/l, B suit xir ly
dat 65,79%. \6i tai lugng nréc thai 100
I/m?ngay, TN dau vao trung binh 100,38 mg/l,
khi ra khi hé thng hrong TN trung binh con
60,53 mg/l, hdu suit xa Iy TN dat trung binh
39,70 %. Nl vay hiéu stit xir Iy TN xét \& ty
I& % & tai luong 50 I/nf.ngay cao lon 1,65 &n
S0 Wi tai lwong 100 I/mi.ngay.
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Hinh 2.Hiéu qui loai bo TN cia Beo tay tai luong 50 I/nf.ngay (A),
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A 5 B W C 100

i A A ®
§ 20 v@«é gsn WAVA— jz }
; ® é L e —
6 el :’f ~—Bauvao 2 :z I
B z ¥ Baura S w50Um2ngiy
< «° =4=Diu vio £ g
¥ . an— 0 0100Im2ngay
8 Daura £ m
~ — Zuiy 10

; v ¢ Tin phin tich

12 3 ¢ 5 & Lnphintich L2 3 ¢ s g linphintich S O N
Hinh 3.Hiéu qui loai bo NO5 cua Béo tays tai luong 50 I/nf.ngay (A),
100 I/nf.ngay (B) va hiéu suiit xir Iy NO3 ¢ 2 tai lugng (C)
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Hinh 4.Hiéu qui loai bo NH," cua Béo tays tai lugng 50 I/nf.ngay (A),
100 l/nf.ngay (B) va hiéu suit xir Iy NH4"6 2 tai lvong (C)
Két qua nhan dugc Vi nito dang nitrat va Véi hai tii lwgng nréc thai thuc nghém néu

amén trinh bayy hinh 3 va 4. Vi luong dau  trén, &i lugng TN dua vao K thong 1a 4489,5
vao & tai luvong 50 I/nf.ngay, trung binh 41,19 mg/nf.ngay va 10038 mg/fngiy va kiong TN

mg/l va 10,52 mg/ltong ting. O diu ra krong  loai bo trong tng 1a 2953,64 mg/fmgay (hiéu

NO; trung binh con 10,92 mg/l vardng NH," st 65,79%) va 3985,09 mgfmgay (hiéu suit

con 2,24 mg/l. Theo tinh toan c6 73,48% nitra39,70 %).

va 78,70% ttong NH4" duoc loai bo. O ti So Wi hé théng xir Iy nuge thai chan nuoi

lugng 100 I/n.ngay, khi lugng nitrat va amén |gn tring cay 8y theo cong nghdong nit [20]

dau vao trong ing 47,89 mg/l va 32,67 mglll 3 g thing dong ndm trong @ vetiver [13]6

dau ra krong NGOy con 13,86 mg/l vauong  cung tai luong (hinh 5), kh nang loai bo tong

NH;" con 14,78 mg/l. Nin vay, c6 71,05% nito cua ko tay cao bn. Néu nhr hé thng béo
nitrat va 54,75%uong NH," daduoc loai bo.  tay laai bo 65,59% TNo tai lugng 50 I/nf.ngy
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va 39,7 % TNo tai luong 100 I/mi.ngay hé
thong dong mit trong gy loai twong ung
53,52% va 35,02%, con caé §éu nay o hé
thong dong n@m trong @ Vetiver la 63,52% va
38,63%.
Hiéu qua xi ly photpho

Hiéu qua xir ly photpho tr nudc thai chan
nudi lon cia ke thong sr dung ko tay duogc
trinh bays hinh 6.0 tai lugng 50 I/nf.ngay,
ham Lrgng TP trong mdc vao k¢ thong la 15,69
mg/l vadau racon lai 1a 7,03 mg/l, htu qua xir
ly TP 14 55,19%. Vi luong TP nay odc thai
gin dat tiéu chdn thai loai B cho nréc thai
cbng nghép (QCVN 40/2011-BTNMT-6 mg/l).
Tinh tréndon vi dién tich, #i lwong TPdua vao
hé théng la 784,5 mg/fingiy va lrong loai bo

theo héu suit 5519% ung Wi 432,96
mg/nf.ngay.
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Hinh 6.Hiéu qui loai bo T-P aia Beo tay tai lugng 50 l/mf.ngay (A),
TP 6 tai lwong 100 I/mi.ngay (B) va hiéu suit xu ly T-P ¢ 2 tai luong (C)

O tai lugng 100 I/mi.ngay, hiéu qua xu ly T-
P |& 43,29% khi gia trdiu vao @a ke thong 1a
12,52 mgP/l va khi ra kh hé théng, hamrong
TP con &i trong nréc la 7,10 mg/l. i lugng
TP nay, mdc thai ciing din dat tiéu chdn thai
loai B cho nroc thai cdbng nghép (QCVN
40/2011-BTNMT-6 mg/l). Tinh trédon vi dién
tich, i lugng TP dwa vao k& thong la 1252
mg/nf.ngdy va krong loai bo theo héu suit
43,29%71ung Wi 541,99 mg/mngiy. Nhr vy,
khi tang tai lwong néc 1én dip doi thi hiéu qua
xu 1y photpho gim (hiéu qua xir ly T-P thip
hon 1,27 &n (hinh 6c).

Kha nang loai bo TP cua hé thdng sr dung
béo tay ding duoc so sanh & mot sb hé théng
xu Iy trong TVTSkhac (hinh 7) cho thy, kha
nang loai bo phétphocua ko tdy cao bhn sy
dong chy mat va co vetiver dong chay ngim.
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Tinh trungbinh, kha nang loai bo TP cua h¢

thong ko tay cao bn 1,28 in so i hé thong

trong sty dong chay mat (c6 héu st xir ly TP

42,83%¢ tai lugng 50 l/nf.ngay va TP 33,03%
& tai lwong 100 I/ni.ngay [20]), cao kon 1,46
lan so i hé thdng @ vetiver dong chay ngim

(hiéu suit xir Iy TP 39,55%¢ tai lwong 50
I/m?ngay va TP 27,6% ¢ tai lugng 100
I/m?.ngay) [13].

Nhin chung, @i ca hai &i lwgng nréc thai
da thr nghiém, ke thdng xir ly véi Eichhornia
crassipesia loai bo hiéu qua ca TN va TP. Kt
gua nghién ¢u cia chung toéidwong tr voi mot
s6 cdng B trong va ngoai moc [12,14, 15, 19,
21, 22]. Sooknah et al. (2004) [18R nudi béo
tay trong thi ngliim theo né 31 ngay i nudc
thai phan chéng nudi bo &a da qua phanty
yém khi. Vi nudc pha lodng 2ah c6 tng Nito
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kjeldahl (TKN) 164 mg/l, TP 16,5 mg/l va SS Két qua cho thiy, rau ng xir Iy duoc 53,60%

487 mg/l, béo tada loai bo TKN 91,7%, amoni
99,6%, plét pho Hng 5 98,5%.

Nghién dru xt Iy nuae thai chan nudi bn qui
md pilét king ke théng UASB Kt hop mang
TVTS (la béo tay)a lam gim 70% {rgng N-
NH4", 58-65% irong PQ*. Nudc sau x ly bing
mang TVTS c6 pHn dinh 6,8-6,9 [14].
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BeoTay dongmat  Say dong mat

Lam Ngoc Thu vabao Vin Bay (2005) [22]
nghién &u kha ning béo tay lei bo NH4" trong
nudc séng T lich cho thy, sau 3 ngay nudi
beo, hamitong NH4" tir 10,41 mg/I gim xubng
2,51 mg/l va sau 5 ngay thamg et hoan toan
(chi con O, 01 mg/l) NGc sau khi nubi bédat
loai A xét v& NH4". Mac du ham wong NH,"

TN, 33,56% TP trong khi béo tayagih dugc
64,36% TN va 42,54% TP. Tacagcing co
nhan xét |a rau n§ va béo tay cé khning thich
nghi va phat tdn tt trong méi teong nrée
thai.

Hién nayd Viét Nam, xr ly nudc thai chan
nudi lon trang tai chu yéu moi chi xir Iy ky khi
(bé biogas, B ky khi ph1 bat) va i sinh hc.
Nudc thai sau xr ly chua dap ang yéu éu xa
thai, nhat 1a déi véi nito va phétpho. \c xir ly
chat 6 nhém N va P Bu nhr chra dugc cha y
trong khiday 1a yu t chinh gay phu wbng
mAi treong nréc cac thy vuc tiép nhan din dén
“né hoa mrge” do vi khuan lam (VKL) doc phéat
trién manh, l1am nit can king sinh thai va suy
giam chit luong nrée, anh hrong xau dén moi
truong $ng va sc khoe ddng dong.

Két qua nghién &u sr dung ke théng thrc
vat ndi véi cay Beéo tay, Eichhornia crassipes,
dé xir ly nuoc thai chan nuéi bn sau biogas cho
hiéu qui xur Iy nito va photpho cao. Cong ngh
nay réu dugc hoan thdn s gép phn tich arc
vao phat tdn he thdng néng nghip ben virng
trong d6 chin nuéi 1a ndt b phan ciu thanh
quan tpng aia kg thdng nay.

KET LUAN
Hg thong si dung béo tayda xi Iy hiéu qui

nay chra cao va khang ré TN 12 bao nhiéu, tuyN va P.O tai lugng 50 I/nf.ngay, héu suit xi

vy ciing cho tly kha ning aia béo tay trong
loai bo ion NH,"tir nugce thai.

Nghién d@u treéc day aia ching tdi @ng
cho thiy, béo tay cé kin nang laai bo kha Bt
chit hiru co, N va P & nudc pha drdng. Trong
thi nghém qui mo pildt, & thbng sr dung béo

tay laai bo 30,43-32,64% TN, 57,32-67,36% TP

[21]. Tuy nhién, hamuong cHit dinh drdng
trong nréc phu drdng nghién ¢u khéng cao so
véi nuéce thai chan nudi bn. V6i nudc thai ché
bién thay sin, he thdng sr dung béo tayda loai
bo 33,9% TN; 38,9%NH," va 47,33% TPt
nuéc thai chira cac TNNH4™ va TP, trong ung
la 45,63 mg/l; 40,19 mg/l va 7,69 mg/l [19].
Truong Th Nga va nnk. (2010) [12fa
nghién gu xir ly nuée thai chan nuéi ling thre
vat khac nlr rau ng va béo taydi Hau Giang.

Iy cac ctat 6 nhem TN, NO3-, NH4+ va TPih
luot 1a 1a 65,79%; 73,48%; 78 70% va 55,19%.
Tinh ra, &i luong TN va TRdwa vao I théng la
4489,5 mgN/mingay va 784,5 mgP/mgay va
lugng dwoc loai bo twong wng la 2953,64
mgN/nf.ngay va 432,96 mgPfmgay. i tai
luong 100 I/M.ngay, héu suit xir Iy cac clit 6
nhiégm TN, NO3-, NH4+ va TPah luot la
39,70%; 71,05%; 54,47% va 43,29%. Tinh trén
don vi dién tich, khidua vao i théng 10038
mgTN/nf.ngay va 1252 mgTP/mgay thi
lwvong dugc loai bo twong ung la 3985,09 mg
N/m?.ngay va 541,99 mgP/mgay.

Loi cdm on: CoOng trinhdugc thec hién trong
khuén ki Dé tai cip Nha mréc KC08.04/11-15.
Cé&c tac gi chan thanh canon Bo KH&CN,
Van phong cac Giong trinh Khoa hc Céng
nghé trong diém cip Nha nréc, Chrong trinh
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KC08/11-15d4 cip kinh phi vado diéu kién dé
thuc hién dé tai.
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THE USE OF Eichhornia crassipedN A SURFACE FLOW WETLAND SYSTEM
FOR REMOVING NITROGEN AND PHOSPHORUS OF PIG WASTEWA TER
AFTER ANAEROBIC TREATMENT (BIOGAS) PROCESS

Vu Thi Nguyet, Tran Van Tua, Nguyen Trung Kien, Darg Dinh Kim
Institute of Environmental Technology, VAST

SUMMARY

This paper presents the preliminary results orréineoving capasity of nitrogen and phosphorus ¢ pi
wastewater after anaerobic (biogas) process at gilmle by usindeichhornia crassipesThe experimental
results showed that the wastewater loading ratén®0day with initial concentrations of 89.79 mgTN/ldan
15.69 mgTP/I gave removal efficiency of 65.79% ®a19%, respectively, while the wastewater loadumig r
100 I/nf.day hasremoval efficiency of 39.70 % for TN and 43.29% TP in case of input concentrations
100.38 mgTN/l and 12.52 TP/I. Thus, at the loaditg 50 I/mM.day, the removed quantity of TN and TP was
of 2,953.64 mgTN/hday va 432.96 mgTP/mday, while at the loading rate 100 f/dmy, this value was
3985.09 mgTN/mday va 541.99 mgTP/mday.

The obtained results indicated that the surface fietland system, usingichhornia crassipe$as a
rather high TN and TP removal efficiency at simpleeration so that it could be feasible if applied f
treating pig wastewater. However, the system shbaldunctioned longer for taking data and for eatihg
it's stability.

Keywords: Eichhornia crassipgsanaerolic process, pig wastewater, pollution manitg, surface flow
constructed wetland.
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