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NGHIEN CUU MO HINH HOA QUA TRINH LOAI BO NITO
TRONG BAI LOC TRONG CAY KIEN TAO DONG CHAY NGAM
Do Thi Hong Dung'?, Bang Xuén Hién"
TOM TAT

Nghién ctiu da thiét 1ap dugc mo hinh s6 moé phong dién bién néng d6 nito trong hé théng xt 1y nudc thai
bang bai loc trong ciy kién tao dong chdy ngdm & Viét Nam. Hé cac phuong trinh trong mo hinh dugce giai bing
phuong phédp Rung-Kutta béc 4, va dugc code s6 bing ngdn ngii 14p trinh Matlab. Két qua mo phong trang thai
van hanh ctia bai loc trong ciy véi cic b s6 liéu khac nhau cho thdy: s6 liéu mo6 phong va két qua do dac cé
sai s0 1an lugt 1a 1%-6% d6i v6i nong do nito hiu co, nho hon 15% d6i véi ndng do nitrat va 16n hon 15% d6i
v6indng d6 amoni. Méc du sai s6 d6i v6i mot s6 thanh phén la kha cao nhung moé hinh da mé6 phong dung xu
hudng dién bién ctia n6ng do nito trong hé théng. V&i cac két qua trén mo hinh bude dau c6 thé ép dung trong
viéc md6 phong dién bién ndng do nitd, nhdm kiém sodt va du bdo cdc qué trinh xay ra trong bai loc trong cay

kién tao dong chay ngdm x ly nudc ri rac & Viét Nam.

T khoa: Bii loc trong cay, mo hinh hoa, mo6 phdng, nudc ri rac, xt ly nude thai

I. PAT VAN PE

Nudc thai giau cht hitu co la mot trong nhiing
loai nudc thai phd bién hién nay, trong d6 viéc xu
ly nito dugc coi la mdt trong nhiing yéu t6 can
quan tam dé thiét ké va xdc dinh cdng nghé. Céc
phuong phap xt ly gébm cac phuong phap héa hoc,
sinh hoc va sinh thdi. Cong nghé sinh théi st dung
thuc vat thuy sinh c6 nhiéu uu diém so v6i cong
nghé khac nhu: than thién v6i moi truong, ré tién,
dé van hanh va hiéu qua cao, 4p dung dugc cho
cac quy md khdc nhau. Cong nghé sinh thai da
va dang dugc ap dung & nhiéu nudc trén thé gisi
nhu My, Phap, Brazil, An do, Ai cap, Trung Quoc
(Tang Thi Chinh va ctv., 2020). Bai loc trong cay
kién tao dong chay ngdm la mot trong nhiing cong
nghé sinh thai dugc nghién ctiu va ting dung cho
nhiéu truong hgp va cho hiéu qua xt ly cao. Cac
qua trinh chinh d€ chuyén hoa nito trong bai loc
cht yéu la qua trinh amoni, nitrat, khtt nito va hap
thu sinh hoc cua thuc vat (Mayo and Bigambo,
2005). Tuy nhién, anh hudéng cta cac diéu kién
vat ly va sinh hoc khac nhau dan t6i hiéu sudt loai
bd nito la khong r6 rang. D€ ¢ cac danh gia phu
hop, mét s6 nha nghién ctiu da ap dung phuong
phdp mo6 phong d€ thiét 1ap cac mod hinh chuyén
héa nito trong bai loc. Viéc ting dung mo6 hinh cho
phép khao sat dugc thanh phan va tdc dong trong
mot hé phtc tap, nhu hé sinh thdi bai loc trong cay
kién tao khong ngap nudc (Erik, 1999). M6 phong

cac qua trinh sinh hoc trong bai loc trong céy la
phuong phap sti dung cac moéi tuong quan gitia
cac cdu tl trong mo hinh dé tu do thiét 1ap 1én cac
ma tran tic dong tuong ho, xac dinh su téc dong
qua lai gitia cac cdu tl; xem xét cac qua trinh nao
dién ra chinh dé€ tu d¢6 thiét 1ap dugc phuong trinh
toan hoc moé phong cac qua trinh sinh hoc trong
hé thong (Gabrijel ef al., 2019). Du vay, v6i cac yéu
t6 anh hudng khac nhau nén viéc ap dung cac mo
hinh moé phong trén thé gidi vao diéu kién ctia Viét
Nam doi hoi cdc nghién ctiu cy thé. Nghién ctu
nay nham thiét lap mo hinh s6 mo6 phong cac qua
trinh chuyén hda va loai bo nito trong bai loc trong
cay dong chdy ngam ap dung trong xt ly nudc ri
rac va nudc thai tai Viét Nam.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. b4i tugng nghién citu

Doi tuong nghién ctu la nude ri rac va bai loc
trong cay dong chdy ngang.
2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp ké thiia: K& thua két qua cta
cac cong trinh nghién ctiu, kinh nghiém cua cac
chuyén gia trong va ngoai nudc, ké thuia cac thuat
toan da dugc chiing minh.

2.2.2. Phuong phdp mé hinh héa, mo phong: Cac
qua trinh cht yéu xdy ra trong bai loc trong cay va cac

'Vién Khoa hoc Cong nghé Moi truong, Pai hoc Bach khoa Ha Noi
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cdu tli tham gia vao qua trinh nay dugc biéu thi dudi
dang cac phuong trinh toan hoc, cac phuong trinh
nay dugc gidi s6 va dugc code s6 bang ngon ngti 1ap
trinh Matlab cho phép mé phong cac qua trinh cha
yéu dién ra trong bai loc trong cay kién tao.
2.2.3. Phuong phdp ldp trinh bang ngén ngii lip
trinh mady tinh

Céc phuong trinh toan dugc giai s6 va dugc lap
trinh bing ngdn ngti 1ap trinh MATLAB va viéc
tinh toan dugc thuc hién trén chuong trinh phin
mém hay cac code s6.
2.3. Thoi gian va dia diém nghién ciiu

Nghién ctiu dugc thuc hién trong thaéi gian tu
thang 3/2017 dén thang 3/2021 tai Truong Pai hoc
Bach Khoa Ha Noi.

IIL. KET QUA VA THAO LUAN

3.1. Xay dung mo hinh khai niém va ma tran tac
dong tuong ho

NOx N2 N2 NHs
4 A

Nghién ctiu t6ng quan cho thdy Nito la mot
trong nhiing chit 6 nhiém chinh gy ra hién
tugng phu dudng, anh hudéng dén ham lugng
oxy hoa tan c6 trong dong thai va c6 thé gay doc
cho céc sinh vat duéi nudc. Nito trong nudc thai
ton tai 6 ca dang vo co va hiiu co, bao gom: nito
hitu co (Org-N), amoni (NH,*), amoniac (NH,),
nitrit (NO,), nitrat (NO,), va khi nito (N,). Cac
dang nito vo co ciing la cac yéu t6 can thiét cho
su tang trudng cua cdy trong trong cac bai loc
trong cay kién tao khong ngap nudc, néu lugng
nito it thi sé han ché hodc kiém soét su phét trién
cua sinh khoi. Tong nito (TN) thudng dung dé
gop tat ca cac dang nito.

Tu két qua xac dinh cdc qua trinh trong mo
hinh khdéi niém, xac dinh dugc cic tham s6 tham
gia trong mo hinh. Su tham gia ctia tling bién trang
thai vao cac qua trinh dugc xac dinh thong qua ma
trdn tac dong tuong ho dugc lap trong bang 1.

CO:

DON |

Hinh 1. M6 hinh khéi niém biéu dién cdc qud trinh sinh hoc loat bo nito
dién ra trong bai loc trong cay kién tao khong ngip nude

Bang 1. Ma trin tdc dong tuong ho gitia cac bién trang thai tham gia trong cdc qud trinh loai bo nito
trong bai loc tréng céy kién tao

Tham s6 Thucvat | Nitrat (NO,) Amoni (NH,) Nl::;‘g‘; g;?ba dall\ilgtﬁ;ﬁ(lll)g;\l)
Thyc vat + + + + _
Nitrat (NO,) - + + + -
Amoni (NH,) -/+ - + + +
Nito hitu co hoa tan (DON) + + +
Nito httu co dang hat (PON) + . +

« »

Ghi chii: “-” Khong c6 sy tuong tdc giita cdc bién trang thdi; “+” Co su tuong tdc gitia cdc bién trang thdi.
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So d6 chuyén hoa Nito trong bai loc trong cay
dugc biéu dién trong hinh 2. Tl s6 d6 cho thdy, doi
v6i chuyén hoa nito trong béi loc trong cdy gom
cdc qud trinh: (i) Ammon hda, chuyén déi nito
htiu co thanh amoni trong qua trinh phan huay chat

htiu co; (ii) Nitrat hda, qua trinh amoni thanh nito
nitrat bang vi khudn; (iii) Khi nitrat héa, qua trinh
nito oxit tao thanh nito nitrat; (iv) Hap thu thuc vat
va dong hda nito vo co.

o)
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o) a0 = ‘éﬂ =
S 8 > o =
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Phan huy a a

Nito hitu co trong cay trong

Hinh 2. So d6 can bang sinh khéi cho chuyén héa va loai bo Nito trong bai loc trong cay
(Yanhua Wang et al., 2009)

3.2. Thiét lap cac phuong trinh toan hoc mo
phong ciac qua trinh loai bo nito trong bai loc
trong cay kién tao khong ngap nudc

Cac qua trinh chu yéu lién quan dén cac qua
trinh chuyén dé6i ctia nito trong cac bai loc trong
cay kién tao khong ngdp nudc bao goém: nitrat

hoéa, khti nitrat, hdp thu nitrat, amoni cta thuc
vat, amoni hoéa va su phan huy ctia thyc vat. Trén
€O 86 xét cac qua trinh chu yéu & trén va cac cau
tt tham gia vao cac qua trinh nay, thiét lap cac
phuong trinh can bing vat liéu cta cdc cdu tu
chu yéu trong bai loc trong cay nhu sau:

% =% (Inargm -x)+ dpx4 —rx, (1)
% :% Mo = X) T 1,2, = 1,6, = 1., = 1, X, (2)
d[(;?) = ; (e = X)) 7,6, = T, — 1., 3)
%zrﬂxﬁ rp2x4—dpx4 (4)

Trong doé cdc ky hiéu va bién dugc dinh nghia nhu sau: x : Nong do nito hiiu co (mg/L); x,; Nong do NH, -N (mg/L);
x,;: Nong do NO, -N (mg/L); x: Lugng nito hiiu cd trong thic vat (mg/L); 8: Thoi gian luu nudc trong bai loc (ngay).

ammonia® ~ "nitrate’

nurganic’ In

In,,,.. Nong do dau vao cia nito hitu co, NH, -N va NO, -N (mg/L); d : Toc do phan hity ciia thyc

vat (ngay'); r: Toc do ammon héa nitd hitu co (ngay™); r,: Toc do nitrat héa NH, -N (ngay); r.: Toc do bay hdi ctia
amoniac(ngay”); r,, r,,: Ty ¢ nito dugc sit dung do s hdp thy béi thic vat, p, va p, tuong iing véi NH, -N va NO, - N

(ngay™) ; r; Toc do khii nitrat ciia NO, - N (ngay™).
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Amon hod la qua trinh chuyén héa cta nito hiiu
co dat thanh NH, -N nhd vi sinh vat. Qua trinh
amoén hod c6 tdm quan trong rat l6n trong bai loc
trong cdy, noi nito dugc cho la chit dinh dudng
gi6i han d6i v6i sy phat trién cua cay.

Mot s6 toc do amon hda da dugc nghién ctu,
VGi cac gid tri nam trong khoang tii 0,004 dén 0,53
g N.m?ngay . Téc do amodn hoéa tly thudc vao
nhiét do vat liéu loc cta bai loc va nong do nito
hiiu co, c6 dang cong thiic sau:

r.=aTl (5)

Trong d6: « — hé s6 tuong quan, nam trong khodng ti;
0,0005 dén 0,125 va T- nhiét do nudc.

Nitrat hoa la mét qua trinh hiéu khi trong dé
san phdm cu6i cting la NO, -N. Trong qua trinh
nitrat héa, NH, -N bi bién déi thanh NO, -N do su
chuyén héa ctia vi khudn ty dudng va mot s6 loai vi
sinh vat di dudng (Reddy and Patrick, 1984). Nitrat
héa bi anh hudng béi nhiét d9, gia tri pH, do 4m,
quén thé vi sinh vat, nong d6 NH, -N va oxy hoa
tan. Nhiét do t6i uu cho qud trinh nitrat hoa trong
vat liéu loc ctia bai dao dong tti 30°C dén 40°C. Toc
do nitrat hdéa dugc xdc dinh bdi phuong trinh.

u, ( 1 DO

(%70 GG ©

=
Yn K1 + X,

Trong do: [t,, = (0,33 - 2,21): Toc d¢ ting trudng toi
da ctia Nitrosomonas (ngay*); ¥,, = (0,03 - 0,13): H¢ s6
ndng sudt cia vi khudn Nitrosomonas (mg VSS/mgN);
K,: Hang s6 bdn bao hoa doi vdi oxy.

K: Hang s6 ban bao hoa d6i véi amoniac, phu
thudc vao nhiét do:
KI = ¢ (0.051(T-1.58) (7)

H¢ 56 phu thudc nhiét d6 C, dugc cho bdi cong
thiic sau:

C — 60'098 (T-15) (8)

1

C, Yéu t6 gidi han tang trudng Nitrosomonas,
phu thudc cac gia tri pH, nhu trong biéu thtic sau:

1-0.833(7.2 - pH) pH< 7.2

9
1pH =72 ®)

Cpu=1

Su bay hoi amoniac la mdt qua trinh héa ly.
Reddy va Patrick (1984) chi ra rang, ton that NH,
do bay hoi la khong 16n néu gia tri pH dudi 8,0.

Nhung néu gia tri pH tang lén dén 8,5 thi ty 1¢ NH,
c6 thé ting 1én 20 - 25% ¢ 20°C. O pH 9,3 ty 1¢é gitta
céc ion NH, va amoni la 1:1 va ton that do bay hoi
la rat dang ké. Do do, t6c do bay hoi ctia amoniac
dugc xac dinh boi cac gia tri ctia nhiét do va gia tri
pH. Cong thtic sau mo ta t6c d6 bay hoi ctia NH,
trong bai loc trong cay:

1

r(V - 1+ 10 (10.068 — 0.033T—pH) (10)

Khti nitrat la qua trinh chuyén hoa nitrat thanh
khi nito, dugc thuc hién bdi cdc vi sinh vat di
dudng trong diéu kién thiéu khi. Qua trinh nay
phu thuoc vao cac diéu kién moi trudng nhu: do
am cta vét liéu loc trong bai, nong d6 NO, -N va
nhiét d¢. Cong thiic sau dugc st dung d€ moé hinh
héa t6c o khti nitrat:

r=e (0,71 + 0.5x5) + (0.1w + 0.IT - 8.3)

(11)

Trong dé: w: DY dm ctia vat liéu loc trong bai, chiém
khodng 50 - 100% khong gian 16 réng chita nudc (WEPS).

Thuc vét trong bai sé dong hda nito, la mot phan
quan trong trong qua trinh trao d6i chat cua chung.
Cac dang nito vd co dugc chuyén déi, cac hgp chat
nito hitu co dugc st dung cho ciu tric thuc vat.
NH, -N va NO, -N thudng dugc dong hoa bai thic
vat. T6c do hap thu nito ctia thuc vat bi giéi han bai
toc do tang trudng ctia thyc vat va nong do NH, -N
va NO, -N. Nhiing yéu t6 nay dugc két hop trong
phuong trinh duéi day, phuong trinh nay mo ta sy
dong hoa ctia thuc vat trong bai loc:

Foor (=) (i=12)  (12)

pt g
XZ +X3

Trong do: r, la toc do tang tridng ciia thuc vat.

Cac tham s6 r;var, c6 tdm quan trong trong viéc
mo phong chuyén d6i nito lién quan dén anh hudng
clia nhiét do, buic xa mat trdi va chat thai nito.

3.3. Phuong phap giai hé cac phuong trinh

Hé phuong trinh vi phan dugc thiét 1ap khong
thé giai dugc bang phuong phép gidi tich thong
thudng ma phai giai gdn dung bang phuong phap
s6 nhu phuong phap xdp xi Pica, phuong phap
chudi Taylor, phuong phép chuéi liy thiia, phuong
phap Euler, phuong phap Runge-Kutta. Trong so
cac phuong phéap nay thi phuong phap Runge-
Kutta la phuong phap hiéu qua nhat do viia c6 do
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chinh xdc cao, thuét toan khong qua phic tap, dugc
dp dung rong rai dé giai cac phuong trinh vi phén.

Phuong phép gidi hé phuong trinh vi phan bang
thuat toan Runge Kutta:

Xét bai toan Cauchy: y" = f(x,y); y( x, ) = & %o
< X< X  Muén tim nghiém gén ding y(x) chia
doan [Xy,X] thanh n doan con bggg nhau béi
cac diém ¥X; = Xy + ih; x,=X; #="——". Tap hop
cac diém x; tao thanh ludi sai phan, moéi diém X;
goi la mot nut ctia ludi, h goi la budc cua luéi.

Cong thiic Runge Kutta bac 4 giai hé phuong
trinh vi phan:

Xét hé phuong trinh vi phan bac nhit:

dx,

" =[(tx, %y x)
dx
dt2 =[(t X, Xy x)
dx
dtn =[x, %,... X,)

Céc diéu ki¢n ban dau tai thoi diém t =t  clia
hé da xdc dinh véi x, (7,) = X, o VOi k=1n
Goi h 1a buéc nhay thai gian trong khoang dang
khao sdt, gia st x,_1a gid tri cua bién thu k tai thoi

diém t, khi do gia tri ctia bién thii k tai thoi diém
(t,+h)la x, ,,, dugc xdc dinh biang cong thic:

h
X i1 =% +E (“k),- + Zbk’l_+ 2, + de’l_)

kil
Trong do:
a,, =f(t,x %, ,.x, )
b, , =t +%), (x,, +%Am), (x,, +2A2’i),...,(xm +%An,i))
h

h h h
G = (42, (3, 4B ), (e, +B, ), +2B,)

2
d, = £((t,+h), (x,, +hA ), (x,, +hA, ). (x,, +hA )

Hé cac phuong trinh trong mé hinh dugc giai
s6 bang phuong phap Runge-Kutta bac 4 va dugc
code s6 bang ngdn ngii lap trinh Matlab.

3.4. Két qua phan tich d¢ nhay

bé xac dinh céc cac thong s6 c6 anh hudng lén
t6i két qua mo phong, tién hanh thuc hién phan
tich do nhay ctia cac thong s6 tham gia trong mo
hinh, phuc vu viéc lya chon tham s6 hiéu chinh.
Két qué phan tich do nhay ctia cac thong s6 tham
gia trong mo hinh véi bién d6i cac thanh phan nito
nhu hinh 3.

6 — 41.94
—+—Un 5 ¢—8——Ha—=8 o
) Yol | g —&—Alpha| | ~
g° —E—w || B41.9 2
o o :@
= U -
© o885 ¢ 5 g
=4 8
> .lo: 419 E
=
z
30 2 . 6 "8 2 4 6
So buoc thay doi So buoc thay doi So buoc thay doi

Hinh 3. Bién thién n6ng d¢ nito trong bai loc trong cay khi thay ddi cic tham s6

T hinh 3, c6 thé thdy t6c d ting trudng t6i da
cua vi khuén Nitrosomonas (Un) tiép tuc giti anh
hudng 16n t6i thay d6i nong do nitrat, sau d6 la thong
s6 do 4m cua vét liéu bai loc trong khoang 50 - 100%
khong gian 16 réng chita day nudc (WEPS). Tuong
tu nhu amoni, vi khudn Nitrosomonas tham gia vao
qua trinh chuyén héa amoni thanh nitrat, téc d¢ tang
trudng ctia vi khudn thic ddy qua trinh tao nitrat.
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Do thi mo6 phdng bién thién nito hiiu co cho
thdy v6i cling mot budc thoi gian thay doi, gid tri
ctia hé s6 tuong quan gitia nhiét do ctia vat liéu bai
loc va néng do nito hiiu co (alpha) lam cho néng do
ctia nito htiu co bién ddi 16n hon khi thay déi gia
tri ctia thong s6 t6c do phan huy cua thuc vét (dp).
Hé s6 tuong quan gitia nhiét do cua dit va nong do
nito hiiu co (alpha) cho thdy khi nhiét d6 canglén
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(trong khoang t6i uu cho phép), ndng do nito hiiu
co ty 1é thuan véi qua trinh cin bang nito hiu co
dién ra trong bai loc.

Tu két qua phan tich d¢ nhay trén, xac dinh
dugc cac thong s6 tac dong dén mo hinh va thuc
hién hiéu chinh.

3.5. Hiéu chinh va xac nhin mé hinh

Gia tri cac thong s6 dong hoc cia moé hinh dugc
tham khao tli cac by s6 liéu clia nudc ngoai da
dugc minh chiing. Két qua hiéu chinh dugc trinh
bay trong bang sau:

Bang 2. Két qua hiéu chinh cac thong s6 trong mé hinh

Tham s6 Mo ta Ponvi | Khoang gia tri Ngudn Gia tri
hiéu chinh
dp | T6c do phan huy cua thuc vat | 1/ngay - Mayo and Bigambo, 2005 0,002
Alpha | Hé s6 tuong quan gitia nhiét - 0,0005 - 0,148 | Jorgensen et al., 1991; Mayo 0,0036
do va nong do nito hiiu co and Bigambo, 2005
Un | T6cdd tang trudng téidaclia | 1/ngay 0,33-2,21 Jorgensen et al., 1991; Mayo 0,12
vi khuan Nitrosomonas and Bigambo, 2005
Yn Hé s6 nang sudt t6i da ctia vi - 0,03-0,13 Mayo and Bigambo, 2005 0,13
khuén Nitrosomonas
K2 Hang s6 oxi ban bao hoa cia | gN/m? 0,13-1,3 Jorgensen et al., 1991; Mayo 0,8
vi khuan Nitrosomonas and Bigambo, 2005

Sau khi hiéu chinh, sé sti dung cac thong s6
da hiéu chinh nay dé chay mo hinh. B¢ s6 liéu dé
chay mo hinh dugc tham khao ttt két qua nghién
ctiu ctia dé tai KC08.05 va KC08.DA02. Sé liéu

dau vao: OrgN-in = 19,0 mg/L, NH,*in = 56,1 mg/L,
NO,in = 1,8 mg/L, HRT = 1,05 gio. Két qua mo
phéng dugc trinh bay trong cac hinh 4.

E 3 . 3
- BN :
% 1.80005 z
316 £ \ 5
£ ; ; ;
o
2 8 s AN 3
X | : \ 5
o . ] 2
g 1.79995 55.95
210 0 50 100 150 200 0 5 100 150 200
0 50 _ ‘100 150 200 Thoi gian (ngay) Thoi gian (ngay)
Thoi gian (ngay)

Hinh 4. D6 thi mo6 phdng cén bing nito trong bii loc trong cay

Hinh 4 thé hién dién bién néng do nito hiu
co theo thoi gian, két qua mé phong cho thay
noéng do nito hiiu co giam manh ngay nhiing
ngay dau tién sau d6 duy tri ¢ mtic trén 11 mg/L.
Két qua tinh todn nong do nito hiiu co va s6 liéu
do dac cho két qua kha tuong dong, sai s6 chénh
léch gitia do dac va md phdng trong khoang
1-6%.

Trong dién bién nong d¢ nitrat, ban dau nitrat cé
xu huéng tang sau d6 giam theo thoi gian; thai gian
cang dai thi hiéu qua xti 1y cang cao. Két qua do dac
thuc t€ cling cho thdy nong d¢ nitrat cé xu hudng
tanglén & thoi gian ddu va gidm dan & céc thoi diém
khi hé théng 6n dinh. Két qua mo6 phong nong do
nitrat khi so véi s6 liéu do dac cd sai s < 15%, c6 thé
chép nhan dugc, tuy nhién mo hinh mé phong phan
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anh dung xu thé dién bién tang giam theo thoi gian
déi véi thong s6 nitrat trong bai loc.

Déi véi bién thién nong dd amoni, theo do, can
bang amoni dat mic d6 6n dinh nhanh. Tuy nhién
két qua mo6 phong néng dd6 amoni van cd sai s6
tuong dai 16n so véi s6 liéu do dac (> 15%), do vay
cén c6 cac nghién ctu kiém chiing thém.

IV.KET LUAN

Nghién ctiu da xdc dinh dugc cac mo hinh
khai niém, m6 hinh c4u tric va thiét 1ap dugc cic
phuong trinh todan hoc lién quan dén qua trinh
chuyén ddi va loai bo nito trong bai loc trong cay
kién tao khong ngap nudc. Nghién ctiu tip trung
vao viéc xay dung md hinh s6 tinh toan cac qué
chinh chuyén déi ctia nito, cacbon, photpho theo
dong hoc bac nhét. Hé cac phuong trinh trong mo
hinh dugc gidi s6 bing phuong phap Runge-Kutta
bac 4 va dugc code s6 bing ngdn ngi lap trinh
Matlab.

Viéc phén tich d6 nhay dugc thuc hién nhim
xac dinh tham s6 c6 anh hudng l6n nhat dén tiing
qua trinh xay ra trong bai loc trong cay kién tao.
Két qua phan tich do nhay da xac dinh dugc cac
yéu t6 anh hudng dén tiing qua trinh va tién hanh
hiéu chinh céc thong s6 trong mé hinh d€ pht hgp
véi diéu kién cta Viét Nam. M6 hinh dugc hiéu
chinh va kiém nghiém bang b¢ s6 liéu do dac tai
Viét Nam.

Két qua tinh toan n6ng d nito hitu co va s6 liéu
do dac cho két qua kha tuong dong, sai s6 chénh
léch gitia do dac va mo6 phong trong khoang 1%
- 6%. Két qua mo phong nong do nitrat khi so véi
s6 liéu do dac c6 sai s6 < 15%, c6 thé chdp nhin
dugc, tuy nhién mo6 hinh mo phong phan anh dung
xu thé dién bién ting giam theo thoi gian d6i véi
thong so nitrat trong bailoc. S6 liéu mo6 phong nong
d6 amoni van c6 sai s6 tuong d6i 16n so véi s6 liéu
do dac (> 15%), do véy can c6 cac nghién ctiu kiém
chiing thém. M6 hinh budc dau c6 thé kiém soat va
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du bdo cac qua trinh xay ra trong bai loc trong cay
kién tao theo thai gian.
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Study on modeling of nitrogen removal process in subflow constructed wetland
Do Thi Hong Dung, Dang Xuan Hien

Abstract

The study established a numerical model to simulate nitrogen concentration in the subflow constructed wetland for
treatment of landfill leachate in Vietnam. The system of equations in the model was solved by the 4" degree Rung-Kutta
method, and numerically coded in the Matlab programming language. The results of simulation of the operating state
of subflow constructed wetland with different data sets showed that: the difference in error between measurement data
and simulation data was in the range of 1 - 6% for organic nitrogen concentration, less than 15% for nitrate concentration
and more than 15% for ammonium concentration. Although the difference in error between measurement data and
simulation data was quite high, but the simulation model correctly reflects the trend of increasing and decreasing over
time for the nitrate parameter in subflow constructed wetland. The obtained results showed that the model can initially
be applied in simulating the evolution of nitrogen concentration, in order to control and predict the processes occurring
in the subflow constructed wetland to treat landfill leachate and wastewater in Vietnam.

Keywords: Subflow constructed wetland, modeling, simulation, landfill leachate, wastewater treatment
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XAY DUNG MO HINH LIEN KET SAN XUAT
VA TIEU THU RAU THEO HUONG HUU CO TAI PONG NAI
Ngo Minh Dting'*, Mai Ba Nghia',
DPing Thi Phuong Lan?
TOM TAT

M6 hinh san xudt rau theo huéng hitu co dugc thuc hién tai tinh Pong Nai tti ndm 2019 dén ndm 2021 véi
téng dién tich 29 ha. Két quéa da chira rang: (i) M6 hinh thuc hién trén cay cai xanh, cai ngot, mung toi, rau dén,
hanh 14 va muép ding trén dat cat pha (phudng Trang Dai) va dit xdm (xa Vinh Tan) theo quy trinh ctia dy an
dat nang sudt tir 13,6 - 18,3 tdn/ha tly tling loai rau. Chét lugng rau dat chudn hiiu co theo gidy chiing nhén s6
TQC.19.3278.01 va TQC 19.2885; (ii) San phdm rau hitu co ciia mo hinh da dugc két néi tiéu thu trong khuon
khd& néi dung lién két san xudt véi tiéu thu san phdm ctia dy 4n bang hinh thdc lién két t6 hgp tac va hgp tac
x4 vOi cong ty thu mua. Két qua lién két cho hiéu qua kinh té€ cao hon so véi san xuét rau theo VietGAP tai dia

phuong (d6i chiing) véilgi nhudn trung binh trén 20% va ty s6 lgi nhuan can bién (MBCR) dat trén 1,5.

T khoéa: San xuét rau httu co, mo hinh lién két, san xudt va tiéu thy, Dong Nai

1. DPAT VAN PE dua néng san nudc ta chiém linh nhiing thi truong

San xudt hitu co da va dang tré thanh xu huéng 16, gidu tiém ning. Sin phdm nong nghi¢p hitu
tat yéu ctia néng nghiép thé gidi. Nganh nong
nghiép Viét Nam da titng budc ddy manh phattrién  toan va chit lugng dép ting yéu cdu ngdy cang cao
néng nghiép hitu co, coi day 1a huéng di bén viing ~ clia nguoi tiéu dung trong nudc va thi truong xuat
g6p phan gidi quyét nhiing van dé con ton tai nhi  khau (Nguyén Vin B¢ va Ngé Doan Dam, 2013).
tiéu chudn chat lugng, quy trinh san xuét... tién t6i  Theo Nguyén Xuan Truong va Truong Thi Hong

co dugc xem la than thién véi moi truong, sach, an

! Trung tdm Nghién ctru Chuyén giao TBKT Néng nghiép - Vién Khoa hoc K§ thuat Nong nghiép mién Nam
2Vién Mai truong Nong nghiép
* E-mail: dung.nm@jiasvn.org
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