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Nghién cieu vé dong hoc vic ché cua mudi (6i qud trinh nitrat hda hai giai doan
duoc thuc hién trén cdc thi nghiém dang mé va thi nghiém vé 16c dé tiéu thu oxy.
Két qua thi nghiém cho thdy, mudi cé anh huong (61 vi giai doan oxy hoa amoni
manh hon so voi giai doan oxy hoa nitrit. Hing s6 irc ché ciia mudi t6i hai giai

doan oxy héa amoni (K;.) va nitrit (Kinp) lan luot la 14,9¢NaCl/L va
32, 3gNaCl/L. Phuong trinh dong hoc tudn theo phwong trinh Monod.

Abstract:

The study on inhibition kinetic of salt on two-step nitrification was carried out
by batch test and respirometer. The results show that salt affect more seriously to
nitritation than nitratation. Inhibtion constant of salt to nitritation and nitratation
are 14,9gNaCl/L and 32,3gNaCl/L, respectively. Kinetic model is in-line with
Monod model.

1. GIOI THIEU

Nhleu hoat dong sén xuat ché bién cong nghiép va nudi trong hai sat phat sinh nudce thai
chira mubi voi cac giai ndng do khac nhau. Mudi 1a mét yéu td gdy trc ché qua trinh xtr ly sinh
hoc, dédc biét 1a giai doan nitrat héa do giai doan nay cé tinh nhay cdm cao ddi véi cac yeu t6
anh hudng cia mdi truong. Nhiu nghién ctru khac nhau dé dugc thuc hién nham lam r& mirc
dd tac dong cua mudi t6i qua trinh nitrat hoa voi céc ngudn sinh khéi khac nhau [2, 4, 7, 12-
15]. Pong hoc wc ché ctia mudi téi qua trinh nitrat hoa cling dugc nghién ciru béi mot s tac
gia [4, 5,8, 11]. Tuy nhién, nhimg nghién ciru vé ddng hoc e ché t6i qua trinh nitrat hoa hai
giai doan van con {t [11]. C4c nghién ctru ciing cho thdy anh hudng cua mudi 161 hai giai doan
oxy héa amoni va nitrit 1a khac nhau, nhung anh huéng t6i giai doan ndo manh hon thi van
con méu thuin giita cac cdng bd.

Muc dich cua nghlen ctru 1a nhdm xac dinh dong hoc e ché cia mudi toi qua trinh nitrat
hoa hai giai doan véi sinh khéi lay tlr cac cong trinh xtr ly nuéce thai sinh hoat da duoc thich
nghi v&i moi trudmg ¢é cac dé muoi khac nhau. Bang céch két hop gilfa céac s liéu thu dugce
trén thiét bi dang mé va thiét bi ho hip ké, hang s6 e ché ctia mubi téi giai doan oxy hoa
amoni (K ;) va giai doan oxy hoa nitrit (K;,,5) 1an luot duoc xéc dinh.

2. VAT LIEU VA PHUONG PHAP
2.1 Dang cua phwong trinh dong hoc

Dang cua phuong trinh ddng hoc cua qua trinh nitrat hoa tuan theo mé hinh Monod. Mat
s tac gia giit nguyén dang phuong trinh déng hoc va tinh toan lai c4c hé sb déng hoc nhur hé
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50 tang truong ri€ng cuc dai va hang s6 ban bio hoa [4]. Mot sé tac gia thém vao phuong
trinh toc 4 mot biéu thirc nhdm thé hién su trc ché cia mubi [3, 10].

Phuong trinh dong hoc d& xuét cho qua trinh nitrat héa & diéu kién méi truong c6 mudi
duoc de xut theo cach thirc nhan thém mét dai lugng K,/(1+K,) nham the hlen miurc do uc ché
cua mudi i tbe do cta qua. Do dé, chi c6 riéng hé so e ché ctia mudi 1a can phai tinh toan
lai dua trén cac sb liéu thuc nghiém, nhiing thong ) dong hoc khac s& dugc thira ké lal tir cac
nghién ctru da duoc cong bd. Nhu vay, sé luong thong sé can phai tinh toan sé dugc giam
thiéu va giam duoc tinh phuc tap cua cac thuat toan sir dung. Phuong trinh dong hoc cua qua
trinh nitrat trong méi trudmg ¢6 mudi ¢6 dang nhu sau:

- K,
rﬂ\' = [/["\' * LN * Xﬂ\' ] * $
. . NH4 - N + KIL\' ' 1 + Kl.n.\'
NO, -N Ki K.,
nh :[:unb * an]* Lob
NO,-N+K,, NH,-N+K, I+K,,,

Do d6, téc d tidu thu oxy cho giai doan oxy hoa nitrit duge thé hién theo phuong trinh:

_d(DO) (]_1.14)*# NO,-N K, K
d v, ""NO,-N+K, NH,-N+K K, +I

N,

ol

nh

OUR,

Khi néng do6 NO, lom ya khong cé mat NH,;*, OUR chi phu thudc vao céc thong ) dong
hoc va ham lugng sinh khoi (X,,5), cu thé nhu sau:
_d(DO) 1.14 K,

our,, = 4P _ L1y, *
a an) S

Céc hé s6 dong hoc ¢ nhing phuong trinh dugc thira ké tir md hinh ASM_2d [6], Kys va
K. 14 cac thong so can dugce xac dinh thong qua thuc nghiém trong nghién ctru nay.

2.2 Vit liéu thi nghiém
2.2.1 Nguén sinh khéi

Sinh khéi duoc lay tir cong trinh xur Iy nude thai tai hé Trac Bach (Ha Ndi), sau do, duoc
thich nghi voi cdc d6 mudi 5, 10, 15, 20, 25 va 30gNaCl/L trong thoi gian 1 ndm. Vat ligu
mang duoc sir dung dé én dinh ham lugng sinh khéi.

2.2.2 Nudc thdi

Nudc thai nhan tao chira khoang 10mgN-NH, /1 (bang céch bd sung mudi NH,4Cl vao nudc
may). D6 kiém trong nudc méy khoang 150mg/L nén khéng cén bo sung.
2.2.3 Thiét bi thi nghié¢m

Bé phan 1mg dang mé: Bé phan ung dang meé co thé tich phan ung 4,5L. BS phén phén tan
khi duoc dat ¢ day binh. Khi duoc cap vao thiét bj théng qua may thdi khi.

Hé ho hap ké: c6 dung tich 2 ,SL dugce day kin bang nit cao su va cé b tri cac dudng cap
khi, cap hoa chét, duong ldy mau. May khudy tir duoc str dung dé dam bao su khuay tron déu
trong qua trinh phan tmg. DO duogc do lién tuc nho may do oxy hoa tan.

115



Tiéu ban: Moi truong va Néng licong ISBN: 978-604-913-013-7

2.2 Quy trinh thi nghiém

Thi nghiém trén thiét bi dang mé: Bay thiét bi phan tmg dang mé chua vi khuan nitrat hoa
bam dinh trén gia thé mang da thich nghi voi cac mdi trudng c6 do mudi 0, 5, 10, 15, 20, 25
va 30gNaCl/L dugc sir dung dé thuc hién céc thi nghiém nham xéac dinh déng hoc tc ché cua
muoi téi qud trinh nitrat hoa hai giai doan. Truéce khi thuce hién thi nghiém, toan bo nude duge
thay méi dé loal bo hét san pham tao thanh tir mé thi nghiém trude. Tién hanh bd sung mudi
va NH4Cl t61 nong d6 mong mudn (~10mgN/L). Mau dugc liy theo thoi gian 30phut va dua
di phén tich NH,;" va NOy, tir d6, xéy dung duogc bién thién cua NH," theo thoi gian, s liéu
chi duoc 14y trong khoang ndng d6 ma méi quan hé trén tuéin theo quy luat duong thing.

Thi nghiém trén hé ho hap ké: Lay 100 vat thé mang tlr cac binh phan tng dang me dua
vao thiét bi hé hép ké. Bd sung nude mudi va suc khi t61 bdo hoa. Sau do, bd sung NO,
(NaNO;) sao cho NO," = SmgN/L. Déy kin nap binh hé hép ké va ghi lai bién d01 cua DO
theo thoi gian (5 - 10 phat ghi s& liéu mét 1an). Khi DO giam xudng 4mgO4/L, chp khi bd
sung toi bdo hoa va lap lai quy trinh trén.

Sau khi két thic céc thi nghiém trén, 14y ngiu nhién 20 gi4 thé mang dé xac dinh ham
lugng COD va mét do vi sinh Nitrosomonas va Nitrobacter trong 07 thiét bi phan tng.

2.3 Phwong phap phan tich

COD cuia vi sinh bam dinh trén gia thé mang duoc x4c dinh bang cach dénh siéu am trong
2h & moi truong axit va dua di xac dinh COD. Céc chi tiéu phan tich khac nhu SS, MLSS,
MLVSS, NH,", NO;, NO3™ dugc phan tich theo tiéu chuin ctia AHPA va EPA. Mat do vi
sinh Nitrosomonas va Nitrobater dugc xac dinh trén méi truong Vindgradxki.

3. KET QUA VA BAN LUAN
3.1 Két qua
3.1.1 Két qua phén tich vi sinh va COD trén media
a. Két qua phdn tich mdt dé vi sinh Nitrosomonas va Nitrobacter

Do sinh khéi bam dinh trén vt liéu ‘mang nén khong thé tach dugc hoan toan sinh khéi ra
khoi bé mat vat liéu mang. Vi vy, két qua phan tich chi sir dung dé so sanh ty 1€ cua hai
nhoém Nitrosomonas va Nitrobacter cia cung mot didu ki€én moi trudng, chir khong thé sir
dung dé so sanh vé mat do gilra cac méi truomg c6 d6 mudi khac nhau. Két qua phaén tich cho
thiy mat do cia nhém Nitrosomonas va mat d cua nhom Nitrobacter tuong dong nhau & tat
ca cac d6 mubdi. Do vay, hai nhom nay duoc duy tri & mot ti 1é khéi luong nhét dinh trong céc
thiét bi phan ung.

Bang 1. Mat do vi khudn Nitrosomonas va Nitrobacter

b
I (gNaCLL) 0 5 10 15 20 25 30
Nitromonas (10°MPN/g) 16 21 | 022 | 014 | 1.1 2,8 3,5
Nitrobacter (10°MPN/g) 14 11 0,18 | 0,18 | 23 3,2 1,7

b. Két qua phan tich COD cua media tai cdc moi truong cé dé muéi khdc nhau
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Do khong thé xac dinh truc tiép khéi luong cua sinh khdi nén COD duoc sir dung dé xac
dinh gian tiép ty 1€ khbi luong sinh kh01 bam trén gi4 thé mang & cac diéu kién mai truomg cd
¢ mudi khéc nhau. COD cuia pha ran duoc coi 1a mot dai luong twong tu nhu MLVSS [1].

Két qua phan tich cho thay, ham lugng COD cua pha rdn (trén media) kha tuong dong
nhau (Bang 2). Tu do, c6 thé nhéan xét rang tdng ham luong vi sinh tu dudng trén gia thé cua
cac mdi truomg cé d6 mudi khac nhau gén nhu trong duong.

Bang 2: Két quad phdn tich COD trong sinh khoi bam dinh trén media

P$ mudi (gNaCVL) 0 5 10 15 20 25 30

COD (mg/L) 37 32 32 35 31 28 29

3.1.2 Xdc dinh hé sé anh hwéng ciia mudi téi giai doan oxy héa amoni

Do ty 1€ hai nhém Nitrosomonas va Nitrobacter twong duong nhau, cung vdi ty 1€ sinh
khéi gitra thiét bi phan tng gidng nhau nén khi chia cac ty 1€ téc d6 phan tmg cho nhau, phan
ham luong sinh khéi s€ bi trlet tieu. Ty 1€ gitta téc dd oxy hda amoni & mdi trudng c6 mudi
(rps”) va khdng c6 mudi (rnS ) duoge thé hién qua phuong trinh sau:

Nghich dao phuong trinh trén ta c6 mdi quan hé tuyén tinh gitta 1/R,s va I, trong do, 1/K;n
chinh 1a hé s0 goc ctua dudng thang. Tur ket qua thuc nghiém (Hinh 1), gia tri Kju duoc xac
dinh bang 14,9gNaCl/L.

35 21
v=0.067x+0.868
| - - 19
3 R =0 821 -
25 .
“ Dfl.s
o 513
= 9 v=0.031x+0.989
L 0,9< R =095 ,
05 - 0-~
0.5
0 - )
. X 0 5 10 15 20 25 30
0 5 10 IS 20 25 30
I(gNaClL) | , I (gNaClL)
Hinh 1. Méi quan hé giita 1/R,s va I Hinh 2. Méi quan hé gita J/OURw v6i I

3.1.3 Xdc dinh hé s6 dnh huéng ciia mudi téi giai dogn oxy héa nitrit

Tuong tu, do ty 1€ gitta hai nhom Nifrosomonas va Nitrobacter va khéi lugng tong vi khuan tur
dudng nito tuong duong nhau & cac thiét bi phan tng, nén ti 1¢ toc d6 tiéu thu oxy giira binh ¢
muoi (OURnb ) va khong c6 mudi (OUR,yY) ¢6 mbi quan hé véi hé s tc ché nhu sau:

) _OUR:, K,
UR™ T OURY, K, +]
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Nghich dao phuong trinh trén ta ¢ mbi quan hé tuyén tinh gitta do mudi (/) va 1/roug ns.
Trong do, ty s6 1/K;,, chinh 1a hé sé goc cla dudng thing. Tir gi4 tri clia hé s6 goc cua
duong thang (Hinh 2), gia tri ctia K., duge xac dinh bing 32,3gNaCl/L.

3.2 Ban luan

Bing viéc két hop giita cac sb liéu thuc nghiém trén thiét bi dang mé va s6 liéu thuc
nghiém vé tc do tiéu thu oxy, hai giai doan cua qua trinh nitrat hda da duoc tach riéng. Tur
do, x4c dinh duoc hing sé e ché cta mudi t6i riéng tung giai doan. Kj ns, Kjnb lan luot c6 gia
tri 1a 14,9 gNaCl/L va 32,3gNaCl/L. Két qua nay cho thdy, d6 mudi c6 anh hudng manh t6i
giai doan oxy héa amoni hon la giai doan oxy hoa nitrit. Ket qua ciing phu hop vdi nghién
clru cua tac gia J.H Hunik [5, 8] khi tién hanh nghién ctru vé dong hoc cua chung vi khuén
Nitrosomonas europaea va chung Nitrobacter agilis & méi truong ¢6 do mu01 cao va nghién
clru cua tac gia M.S. Moussa [9] khi nghién ciru vé anh huong lau dai cua mudi t6i hé vi sinh
nitrat hoa. Tuy nhién, két qua thu dugc lai trai nguoc véi nghién ciu ctia Dincer va Kargi [4]
va nghién ciu cua Vredenbregt [14]. Co thé, hién tugng tich liiy nitrit xay ra ¢ cac nghién ciru
trén la do thiéu oxy, thleu phot pho hodc su ¢ mat ciia mdt sb chét e ché sinh hoc trong
nudc thai hodc do ngudn gbe va mirc do thich nghi cua vi sinh vat véi moi trudng méi.

4.KET LUAN
Két qua nghién ciru cho thdy, dé mudi c6 anh hudng t6i vi sinh oxy héa amoni manh hon
50 V6i vi sinh oxy héa nitrit. Phuong trinh déng hoc trc ché clia mudi td1 qua trinh nitrat hoa

hai giai doan ¢6 dang tuong tuy nhu mo hinh Monod. Hang s6 trc ché ctia mudi t6i giai doan
oxy héa amonia (K ;) va giai doan oxy héa nitrit (K, ) 1an lugt 1a 14,9 va 32,3 (gNaCl/L)
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