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ABSTRACT

This research was carried out in order to treat nitrogen and phosphate in
seafood processing wastewater for preventing eutrophication of receiving
water bodies. A continuous treatment system was established based on
nitrification, denitrification and phosphate adsorption processes by
microorganisms in attached media made from local materials including
porous concrete blocks and acid sulfate soil. Results showed that the
porous concrete blocks were a suitable media for attached-growth
microorganism which performed denitrification reaction. It was recorded
that this treatment system was capable of removal efficiency of nitrogen
and phosphorus of 89.7% and 82.1%, respectively. The indicated effluent
quality for total nitrogen, nitrogen, phosphate, and total phosphorus
reached the national technical regulations on the Effluent of Aquatic
Products Processing Industry (QCVN 11:2008/BTNMT, column A).

TOM TAT

Pé tai dwge thiee hién véi muc tiéu loai bé dam va ldn trong nudc thai ché
bién thiyy san triede khi dwea vao méi truong tw nhién nham ngan ngira sw
phu duong hoa. Mot hé thong xik Iy lién tuc duge bé tri voi vit liéu tw ché
sir dung cdc khoi bé tong rong va ddt phén la gid thé cho cdc vi sinh vit
thuc hién cac phan ing nitrate hoa, khi nitrate va hép phu ldn trong nuoc
thdi cua nha may che bién thiy san. Két qua nghién cieu cho thdy cdc khoi
bé tong la vit liéu tot dé lam gid thé cho vi sinh vdt bam va thuwc hién phan
ing khir nitrate. Hé thong dat hiéu sudt xir Iy dam va ldn trung binh lan
lwot dat 89,7% va 82,1%. Chat lrong nuwdc thai dau ra théng qua cac chi
tiéu nhu tong dam, nitrate, phosphate va tong lan déu dat quy chudn Viét
Nam doi véi chdt heong nuée thdi cong nghiép ché bién thiy sdin
(OCVNI11:2008/BTNMT, loai A).

1 GIOI THIEU

Cung vo6i su phat trién chung cia nganh nuoi

hitu co va dinh dudng cao (dam va lan), tao diéu
kién thuén loi cho hién twong pht dudng trong cac
thuy vuc. Su phat trién manh, chét di va phan huy

trong thily san & cac nudc, nganh ché bién thuy san
& Viét Nam phat trién reit nhanh chong. Bén canh
nhimg loi ich la mang vé ngudn ngoai t& 16n nho
xudt khiu va cung cap mot luong thue pham quan
trong cho nhu céu xa hoi, nganh ché bién thuy hai
san ciing phat thai ra nhidu chét thai. Dic tinh cia
nué6ce thai nganh ché bién thuy san chira nhiéu chat
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xac cua cac loai thyc vat phi€u sinh nhu tdo sé
phong thich ra cac doc t6 1am anh huong dén doi
song thity sinh vét John Rodgers (2008). Su phan
huy cac chit hitu co trong nude lam tiéu hao lwong
16n ngudn oxy trong thuy vuc giy ra sy thiéu hut
oxy voi cac loai ca, tom va cac thuy sinh vat khac.
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Hién nay, dd c6 rat nhiéu nghién ctru vé van dé
xtr ly ham lugng dam va lan cao trong nudc thai
bang cac bién phap khic nhau nhu phuong phap
hoa ly. Tuy nhién, nhimg phuong phap nay to ra
khong c6 nhiéu uu dlem vi no co thé tao ra cac san
pham 6 nhiém thir cAp ma cac chat nay doi khi rat
khé khin va tén kém dé xir Iy Green va Shelef,
(1994). Theo Halling-Sarensen va Jargensen
(1993), Metcalf va Eddy (2003), Luong (2002) céc
phuong phap xtr Iy dinh dudng dam va lan trong
nuéce thai nhu: hip phu, trao dbi ion, khir nito sinh
hoc (co6 gia bam hoac bun hoat tinh), khir nitrate
héa hoc, thim thiu nguoc, dién thAm tach va khir
xuc tac 12 nhitng phuwong phap c6 thé loai bo nitrate
trong nudc. Trong d6 phuong phap xir 1y bang
phuong phap sinh hoc ¢6 gia bam va su dung vét
liéu hap phu ¢6 uu thé vé hiéu qua xir 1y, chi phi
thip va dé van hanh. Nghién ctru cia Lé Anh Kha
va Masayuki Seto (2003) cho thiy cac khi bé tong
rong va dat nung 1a cac vat liéu gia bam va hap phu
rat hiéu qua dé loai bo dam va lan trong nudce thai.
Theo Drizo et al. (1999) va Herman, 2007 mot sb
chit nhu bd xit, da phién sét, dat sét, khoéng va
than la nhitng vat liéu co6 kha nang hép phu hiéu
qué lan trong nudc thai. Do thanh phan cac vat liéu
nay co chira khoang chit c6 cac ion sit va nhom
hoat dong hodc cac nhom oxit trén bé mit co thé
phan tng v&i ion phosphate tao ra cac hop chat két
tia chira phosphate va dé dang loai lan ra khoi hé
thong. Theo Lé Anh Kha va Masayuki Seto (2003),
sir dung khdi bé tong va hat dat nung c6 thé loai bo
dam trong nudc thai voi hidu sudt dat 85%.

Do d6, nghién ctru stir dung vat li¢u dia phuong
dé xir Iy dam va l1an trong nudc thai ché bién thiy
san d3 dugc tién hanh véi muc tiéu st dung cac
loai vat lidu don gian véi chi phi thap va dé tim dé
lam gia thé dung trong hé thong xir Iy dam va lan
trong nudc thai dya trén hoat dong cla cac vi sinh
vét bam dinh va phwong phéap hap phu.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuong tién nghién ctru

Céc dung cu b tri thi nghiém chinh bao gom:

— Bé nhua c6 thé tich 300 L, bé composite c6
thé tich 45 L va 1000 L

— Hé thdng cung cép dinh dudng tw dong

— May suc khi va may bom chim

2.2 Dia diém nghién ciru

Thi nghiém duoc tién hanh tai Phong thi
nghiém Chat lwong moi truong, B6 méon Khoa hoc
Maoi truong, Khoa Mo6i truong & Tai nguyén Thién
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nhién, Truong Pai hoc Cén Tho. Nguén nudce thai
cap cho thi nghiém la nudc thai tr nha may ché
bién thiy san Cafatex.

2.3 Vit liéu nghién ctru

Vat liéu 1: Khéi bé tong rong dugc lam tir da
(duong kinh vién khoang 1-2 cm), xi mang va cat.
Pa sau khi tron voi xi mang va cat dugc duc
thanh khdi 1ap phuong rdng ¢ canh khoang 10 cm
(Hinh 1).

Cach tao do rong cua khéi bé tong dugc thuc
hién bang cach trén déu da 1-2 cm véi hdn hop
long 3 cat 1 xi mang, sau do sap xép timg vién da
vao mot khuén go hinh 18p phwong c6 canh 10 cm
sao cho khéi bé tong c6 do rong cao ma van dam
bao dugc d6 chic chin cia khdi bé tong, do thuc
hién bing phuong phap thu céng nén cac khdi bé
tong c6 do rong tuong db6i dong nhit. Sy anh
huéng cua d6 rdng giita cac khdi bé tong 1én hiéu
qua xtr ly co do bién dong khong lon da thé
hién qua cac s6 liéu thuc nghiém. Cac khéi bé tong
¢6 d6 rong 37,5+2% duoc bd tri vao hé thong véi
ti s6 thé tich vat lidu so véi thé tich bé xir 1y 1a
75,5+4%.

Bé cép chinh 1a bé nhya 300 lit 1a bé cip nuoc
thai dau vao hé thong xur 1y.

Vit lidu 2: Dét nung, 1a loai dét phén duogc la?iy
& huyén Ptrc Hoa-Long An, mau dit duoc liy cach
16p dat mdt khoang 40 cm. Dat sau khi thu duoc
dem vé phong thi nghiém va tron déu sau d6 tao
thanh khéi tru tron co chiéu dai 1-4 cm, duong
kinh 0,2-0,4 cm, nung v6i nhiét 36 550°C trong 4
gio (Hinh 2). Dit phén véi dic tinh hinh thanh
trong diéu kién khir hay nung thiéu oxy, v6i thanh
phén ¢6 ham lugng s&t va nhom cao, loai vat liéu
nay co tiém ning hdp phu cac dang lan hoa tan
manh, do d6 vat liéu dat phén nang dugc su dung
dé bd tri 1am vat liéu hap phu lan trong nudc thai.

Hinh 1: Vit li¢u khéi bé tong rong
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Hinh 2: Vit li¢u dit phén nung

Bé giit muc, bé 1, bé 2 1a bé composite co thé
tich khoang 35 lit. Be gilt muyc 1a bé composite co
thé tich 35 lit c6 gin phao gitt myc dé 6n dinh
lwong nude du vao cua hé thong xir ly. Bé 1 va bé
2 1a cac bé chira vat liéu bao gébm khdi bé tong
rong va dat nung.

Céc bé dung trong thi nghiém dugc bd tri chénh
Iéch theo d cao so vdi mat dat nhu sau: bé cap
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3 m, bé giir myuc 2 m, bé dat nung 1,5 m, bé bé
tong 1 m. Dé tdn dung nang luong cua trong luc
van chuyén nudc thai gitta cac bé nham tict kiém
nang lugng cho viéc bom nudc thai qua cac bé
trong qua trinh thi nghiém.

2.4 BH tri thi nghiém

2.4.1 Tién xit Iy nudc thai ché bién thity san
trieoc khi duoc dung dé bo tri trong cac thi nghiém

Nude thai ché bién thiry san thé trude khi dung
dé b tri trong cac thi nghiém dugc tién xir Iy qua 2
giai doan bao gdbm giai doan amén hoa (& bé tu
hoai) va giai doan nitrate hoa. Qua giai doan amon
hoa, phan 16n cac dang dam hru co trong diéu kién
yém khi dugc chuyén héa vé dang NH;* nho qué
trinh amdén hoa. Sau d6, nudc thai sau giai doan
amén hoéa duoc oxy hoa bing cach suc khi dé
chuyén dam amon thanh dam nitrate. Sau giai doan
nay nude thai voi thanh phan dam hién dién phan
16n 14 nitrate s& duge dung 1am ngudn nuéc thai
d4u vao ctia hé théng xir Iy trong nghién ciru nay.

Nudc thai ché
bién thuy san

Bé tu hoai
(bé amon hoa)

A\ 4

Bé nitrate —> Hé thong khir

Hinh 3: Tém tit cic budc tién xir Iy nwéce thai tir nha may ché bién thily san Cafatex
truée khi dung trong cac thi nghiém

Do COD dau vao cia hé thdng da giam dang ké
qua cic giai doan tién xur ly. Metcalf va Eddy
(2003) va George et al. (2003), phan tng khu
nitrate hoa dé chuyén héa cac dang dam nitrate
thanh khi nito la phan Gng xay ra nho vai tro cua
cac vi sinh vét ty dudng thiéu khi. Dé thuc hién
phan Gng nay, nitrate s€ duoc str dung nhu 1a chat
nhén dién tir trong qua trinh téng hop nang luong
tir cac hop chat chira carbon trong moi truong dé
cung cép ning luong cho té bao va san sinh té bao
méi. Theo d6, v6i dic tinh cta nude thai dau vao
dung trong nghién ctru nay c¢6 ham lugng carbon
rat thip, nén ham luong carbon tir dudng
saccharose s& dwoc bd sung dé cung cip thém
ngudn ning luong cho cac vi sinh vét hoat dong
vo6i luu lugng 1a 8 1it/gio.

2.4.2  Thi nghiém xit Iy nwGe thai bang hé
thong bé chira dit phén va bé bé tong

Tién hanh 2 dot thu nudce thai ché bién thiy san
tr nha may Cafatex. Mdi dot thu nudc thai tir nha
may c6 thanh phan nudc thai dau vao khac nhau
duoc thuc hién 2 dot nitrate hoéa. Sau dé tién hanh
b tri thi nghiém kiém tra hiéu qua xir 1y cua hé
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thdng voi 3 1an lap lai twong tng.

Thi nghiém dugc bd tri theo trinh ty bé chira
dét phén nung trudc, tiép dén 1a bé chira cac khoi
bé tong rong. Trinh tu bd tri cac bé phan g nhur
trén 1a nham thyc hién phan @ng hap phuy lan trong
nudc thai trude, sau do thuc hién phan tng khir
nitrate hoa & giai doan tiép theo dé loai dam ra khoi
hé thong.

Diéu kién xtr 1y cua hé théng: luu luong
8 lit/gio xac dinh bang dng dong, phan nudc thai
chiém chd trong bé phan 1 ng sau khi lay vat liéu ra
khoang 40,0 L x4c dinh bang 6ng dong, thoi gian
ton luu cia hé thong khoang 5 gio, ngudn carbon
dé bd sung vao hé thong duoc chon 1a saccharose
(dudng thuc pham). Ca 2 bé thi nghiém déu duoc
thuc hién trong diéu kién thiéu khi (khong suc khi).
Thi nghiém duoc bb tri lap lai 2 1an. Khi hé théng
dat trang thai 6n dinh thi tién hanh thu miu qua 2
dot bd tri thi nghiém.

Nudc thai cua tung dot thu tai xi nghié€p sau khi
xtr ly so bd tien hanh cho qua hé thong nhu mo ta &
Hinh 4.
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Bé gilr muc

Bé dit nung

—

Paura

Bé bé tong

Hinh 4: So @ b tri thi nghiém

* Chit thich: 1, 2, 3,4 lan luot 1a cde vi tri thu mau

Véi 1 (HK): Nude thai dau vao (sau giai doan nitrate héa hiéu khi); 2 (DN): Sau bé dat nung; 3 (HKC): Sau bé dat

nung c6 bé sung carbon, 4 (BT): Bé bé tong
2.5 Phwong phap thu va phan tich miu
2.5.1 Phwong phdp thu va bdo qudn mau

Thu va bao quan mau: theo phuong phap trong
tiéu chuan Viét Nam (TCVN 5999:2005).

2.5.2 Cac chi tiéu va phwong phap phan tich

Céc chi tiéu sinh hoc: Téng vi sinh vat di
dudng (heterotrophic bacteria), tong coliform,
Escherichia coli (E. coli) dugc xac dinh theo
phuong phap dém khuan lac (Forming Colony
Count method).

Céc chi tiéu hoa ly dugc phan tich tai phong thi
nghiém chit lugng moéi truong Khoa Moi Truong
& Tai nguyén Thién nhién, Truong Pai hoc Can
Tho (Bang 1).

Béang 1: Cac chi tiéu hoa ly va phuwong phap

~ — Sir dung phan mém SPSS 13.0 dé xu Iy
s0 li€u (Paired samples T Test dé so sanh su
khac biét).
3 KET QUA VA THAO LUAN
3.1 Két qua thi nghiém xir Iy nudc thai diu
vao va dau ra qua 2 lan lap lai
Trong thanh phan cua nude thai thu tir nha may
Cafatex con chira cac chat can xu ly v6i ham luong
rat cao (Bang 2).
Biang 2: Su bién dong cac chi tiéu COD, TN va
TP (mg/L) cia nwéce thiai nha mady
Cafatex qua 2 lan 13p lai thi nghiém

Chi titu Nh6 nhit Lén nhit  Trung binh

COD 192,0 232,0 206,7
TN 89,9 96,9 92,8
TP 32,6 36,2 34,1

phén tich

Chi tiéu Phwong phap phin tich

Nhiét do Do bang nhiét ké (TQ)

pH, EC Do bang méy do TOLLEDO

DO Po bang may do DO YSI 5000
Xac dinh bang phuong phap

cOoD dung KMnO4

NOy, NOy, NH,* é)lgsbang may sac ky ion Shodex

TN, TP, TDP, x (1A

PO Do bang phuong phéap hap thu
quang pho

2.5.3 Phwong phap xit Iy s6 liéu
—  Sir dung phan mém excel 2003 dé v& do thi.

Nhiét d0 qua 2 dot thi nghiém xu ly nudc
thai ddu vao va déu ra sau cac giai doan xur Iy cua
hé théng bién dong trong bién do hep khoang
28+0,9°C do lwong nudc dy trir trong bé cép 16n
khoang 300 L cung cdp lién tuc mot lwong
nudce thai cho hé théng voi toe do dong 6n dinh 1a
8 L/gio tao thanh mdt hé can bz"mg dong tranh duogc
dang ké anh huong ciia bién dong nhiét ciia khong
khi, cung véi didu kién bd tri thi nghiém trong
phong gitip 6n dinh nhiét d cho hé thong.

Két qua Bang 3 cho thay thanh phan hoéa ly cua
nudc thai thi nghiém qua 2 dot thu miu kha bién
dong gitra nudce thai dau vao sau giai doan nitrate
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hoa hiéu khi (HK), giai doan hép phu bang dat
nung (DN), nu6c thai sau khi bd sung carbon
(DNC) va sau giai doan khtr nitrate st dung cac gia
thé bé tong rong (BT). Theo d6, ham lugng oxy
hoa tan tai bé hiéu khi (HK) dat gi4 tri cao nhét so
v6i cac bé con lai didu nay cho thiy tai bé HK co
ham lugng oxy hoa tan cao diéu kién nay khong
thich hop cho vi sinh vat thyc hién qua trinh khir
nitrate, tuy nhién oxy hoa tan giam dan lan luot
qua cac bé DN, DNC va BT cho théy vi sinh vat di
tiéu thu dwoc ngudn carbon thém vao sy phéan huy
cac hop chét carbon di tiéu tén rat nhiéu oxy hoa
tan hon nita ham luong oxy hoa tan thap nhét ¢ bé
BT cho phép ta phong doan phan tng khir nitrate

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 28 (2013): 38-46

hoéa da dién ra manh nhit & bé BT. So sanh lugng
oxy hoa tan tai diém DNC giita 2 dot nhan the”iy co
su khac biét 16n, & dot 2 vi sinh da quen véi nguén
carbon thém vao nén da phan huy nhanh hon lam
cho oxy hoa tan & dot 2 thip hon dang ké, chi tiéu
EC c¢6 xu hudéng giam dan lan luot qua cac bé HK,
DN, DNC va BT cho thiy lugng ion phén ly cung
giam dan tuong tng do Ec co lién quan mat thiét
dén nong d6 cac ion phan ly, diéu nay phu hop véi
gia thuyét 1a c6 mot lwong nitrate mét di do qué
trinh khir nitrate da xay ra trong hé thong xur 1y.
Cac gia tri do dugc trong bang thé hién cho mot hé
théng khtr nitrate dang dugc thuc hién tbt.

Bang 3: Su bién ddng cic chi tiéu DO, EC, pH, d9 duc & 2 ldn lip lai thi nghiém

Mau DO(mg/L) EC (us/cm) pH
HK(1) 4,2+0,5 974,3+58,7 8,2+0,3
g DN(2) 3,4+0,9 930,7+55,3 6,1+0,2
a DNC(3) 3,4+0,3 902,0+84,0 6,3+0,1
BT(4) 0,3+0,1 892,3+67,7 6,3+0,1
HK(1) 4,3+0,1 916,8+1,2 8,0+0,2
g DN(2) 2,6+0,3 829,0+13,0 6,3+0,04
a DNC(3) 0,7+0,2 824,5+62,5 6,3+0,1
BT(4) 0,3+0,1 801,5+3,0 6,3+0,05
250.0
200.0
=
i g 150.0 A
Hinh S: Bién dong ham lwgng COD qua o
cac giai doan xir Iy ¢ 2 dot thi nghiém g 1000 1
50.0 -
0.0 T r
HK DN DNC BT

Bién dong ham luong chit hitu co trong hé
thong thi nghiém thong qua chi tiéu COD duge thé
hién ¢ Hinh 5. Theo Hinh 5, ¢6 thé suy luan rang vi
sinh vat co thé dung saccharose nhu 1a ngudn
carbon cho céc hoat dong séng ciia ching. Ham
lwong COD déu vao (sau khi thu tir nha may ché
bién thity san) khoang 206,7 mg/L, COD sau giai
doan tién xir Iy & bé (HK) 1a 15 mg/L, gia tri COD
giam manh sau giai doan tién xir Iy 1a do: giai doan
tién xir Iy bao gdm 2 giai doan la amén hoa va
nitrate hod ca 2 giai doan ny déu tiéu ton rat nhidu
nang lugng cho vi sinh vat hoat dong dé phan huy
chat hitu co giai phong khi CHy trong giai doan
amé6n hoa va khi CO, giai doan nitrate héa lam
cho ham lwong COD cia nudc thai ban dau
giam manh, COD & nudc dau ra chi con lai & mirc
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khoang 40 mg/L la do trong qua trinh xu 1y hé
thdng can bd sung mot ngudn carbon tir bén ngoai
(Hinh 4) cho vi sinh vat hoat dong, lam cho COD
tai vi tri DNC tang Ién hon 200 mg/L va lugng
carbon nay phan 16n cung cép nang lugng, mot
phﬁn duoc vi sinh vat hép thu lam tang mat s6 vi
sinh vat (Hinh 8) lwong sinh khdi nay gép phin
lam cho COD déu ra khoang 40 mg/L. Néu tinh
luong COD déu vao bao gdm COD tir luong
carbon cung cdp tir bén ngoai thi hiéu suat xir ly
COD cuia hé thong dat trén 90%.

So sanh gia tri COD giita cac cap HK va DN,
DN va DNC, DNC va BT cho thdy & cap DNC-BT
c¢6 su sai khic co y nghia théng ké (p<0,05), nhur
vay két qua nay phu hop véi 1ap luan trén.
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3.2 Hiéu qua xir ly dam, 14n va vi sinh qua
hé thong thi nghiém
3.2.1 Hiéu qua xur ly dam

Két qua xir Iy dam qua cac giai doan trong hé
théng xir Iy nudce thai dugce trinh bay qua Hinh 6,
cho théy phén 16n ham lugng dam hién dién trong
nuée thai dau vao & dang nitrate (NO3-N) véi
ndng d6 ¢ murc khoang 45 mgN/L. Sau khi qua bé
bé tong ndng d6 N-NO; con khoang 1,9 mgN/L.
Tuong tw nhu & dot 1, ham lugng NH," & murc rat
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thdp sau hé théng xir Iy khoang 0,5 mgN/L. Hiéu
suat xir ly dam trung binh cia 2 dot bd tri thi
nghiém khoang 89,7%. Va ham lugng cac chi tiéu
té)ng dam va cac dang dam ion (nitrate, nitrite va
ammonium) déu ndm trong khoang cho phép cia
tiéu chuan chat lwong nudc thai cong nghiép ché
bién thiy san trudc khi thai vao cac ngudn nuoc
dugc dung cho muc dich cap nudc sinh hoat
(QCVNI11:2008/BTNMT, loai A) va tiéu chuin
chét lvong nudec mat dung cho muc dich tudi ti€u
thay logi (QCVNO08:2008/BTNMT, loai B1).
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Hinh 6: Ham lugng cac dang dam qua cac giai doan xir ly trong 2 dgt thi nghiém

So sanh gia tri cac chi tiéu dam ¢ dang ion va
téng dam gilra cac cdp HK va DN, DN va DNC,
DNC va BT & ca hai dot cho thiy cip DN-DNC va
DNC — BT c¢6 su sai khac c6 ¥ nghia théng ké
(»<0,05), nhu vy qua trinh khir nitrate xay ra c6 y
nghia & bé bé tong.

C6 thé thiy rang hé thng xir Iy gan nhu loai bo
hoan toan ham lugng nito trong nudc thai. Piéu
nay cho thay cac khdi bé tong rdng 1a vét liéu bam
dinh hiéu qua cho cic quin thé vi khuén gitip loai
bd ham lugng carbon va nito trong nudc thai ra
khoi hé théng. Theo Halling-Sarensen va Jargensen
(1993), va De Lucas et al. (2005), trong diéu kién
yém khi, cac vi sinh vat di dudng trong nuéc thai
st dung ham lugng carbon va nitrate hoac/va
nitrite 1an luot 12 ngudn cung cép electron va nhan
electron dé tao ning lwong cho hoat dong sdng cua
co thé va phéan chia t& bao, theo d6, mic du
sacharrose dugc bd sung vao hé théng voi ham
lugng cao (DNC), carbon trong nudc thai sau giai
doan nay giam dang ké di sau bé khu nitrate hoa
trong c6 bd sung gia thé bé tong (BT). Piéu nay
cling cho thy duodng sacharrose c6 hiéu qua trong
vai tro cung cap ngudn carbon cho hoat dong cua
cac vi sinh vat di dudng trong giai doan khtr nitrate
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hoda, gitp qua trinh loai bd nitrate dién ra voi hi¢u
suat cao.

V6i hiéu sudt xir Iy dam trung binh khoang
89,7% ham luong dam con lai duéi 10 mg/L khoi
bé tong té ra c6 wu diém hon so v6i cac loai vat
liéu khac nhu vé nghéu, vo so cd hiéu qua xu ly
dam ammonium 1a 90,83%, dam nitrate 1a 64,03%
(Bui Truong Tho, 2008).

3.2.2 Hi¢u qua xu ly lan

Hinh 7 thé hién ham luong cac dang lan bao
gdm ion PO,*, tong 1an hoa tan (TDP) va tong lan
(TP) qua cic giai doan xir 1y cua hé thong thi
nghiém. Hinh 7 cho thdy vat liéu dat nung c6 vai
trd quan trong dé xu ly lan trong nude tha, bé bé
tong ciing lam giam noéng d6 cac dang lan dé tiéu,
1a do vi sinh vat da st dung trong viéc tong hop té
bao. Hiéu suit xt ly lan trung binh cta 2 dot bo tri
thi nghiém khoang 82,1%. Qua qué trinh thuc
nghiém vat li€u té ra bén bi vé mat vat 1y, méc du
thoi gian thyc nghiém kéo dai nhiéu thang nhung
vat liéu van giir nguyén hinh dang va kich
thudc ban dau, tuy nhién can kiém tra lai tinh chét
nay trudce khi dp dung vao cac bé xir Iy 16n trong
thue té.
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Hinh 7: Ham lrong lan qua céc giai doan xir Iy ciia hé théng xir 1y qua 2 dot thi nghiém

Céc vat liéu nay do thanh phin c6 chira khoang
chit ¢6 cac ion sit va nhom hoat dong, cac nhom
oxit trén bé mit, hodc cac hop chét chira canxi ¢o
thé phan tmg v6i ion phdt phat tao ra cac hop chat
két tia chira phosphate va d& dang loai 1an ra khoi
hé théng. Herman Helness, 2007; Bilanovic, 1999,
ngoai tac dung ha?ip phuy, cac vat li€u hép phu
con co vai tro 1a gia thé cho cac vi sinh vat
di dudng phat trién, trong diéu kién thiéu khi,
mot sb vi sinh vat di dudng, c6 kha niang sir dung
carbon, nitrate va phosphate dé tich tu ning luong
(poly-B-hydroxy-alkanoates (PHA) va glycogen)
cho té bao co thé. Theo d6, ham lugng phosphate
¢6 khuynh huéng giam di dang ké so v6i ban dau.

So sanh gia tri cac dang lan (PO, TDP, va
TP) giira cac ¢dp HK va DN, DN va DNC, DNC va
BT cho thay & cap HK-DN c6 su sai khac c6 y nghi

thdng ké (p<0,05). Sau khi qua bé DN ham luong
lan giam manh nhu vay cho phép ta két luan bé dat
nung 13 noi xay ra phan ung loai POs* ra khoi
nudc thai. Va ham luong PO4*, TDP va TP déu
nim trong khoang cho phép cua tiéu chuin chat
lwong thai cong nghiép ché bién thiy san trude khi
thai vao cac ngudn nudc duge dung cho muc dich
cdp nudc sinh hoat (QCVN11:2008/BTNMT,
loai A) va tiéu chuén chét lugng nudc mat
dung cho muc dich tudi ti€u thiay lgi (QCVNOS:
2008/BTNMT, loai B1).
3.2.3 Bién dgng vi sinh trong hé thong xit Iy

dam, lan

Ké:[ qua khao sat mat do cac loai vi sinh bao
gom tong vi sinh vat di dudng, coliform va E. coli
duoc trinh bay trong Hinh 8.

HK

DN DNC BT

Dot 1 ‘ O Heterotrophic b. O Coliform O E.coli

DN DNC

BT

Dot 2

O Heterotrophic b. O Coliform O E.coli

Hinh 8: Bién dong mit dd ciia vi sinh vt qua cac giai doan xir 1y ¢ 2 dot thi nghiém
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Hinh 8 cho théy dao dong mat do vi sinh vat di
dudng tang lan luot qua cac bé HK, DN, DNC va
BT tir bé HK khoang 10%-10° CFU/mL, méat d¢ vi
sinh vat di dudng tang 1én khoang 100 lan dat 10°-
10 CFU/mL & bé BT. Piéu nay cho thdy moi
truong tai bé khir nitrate phi hop cho su sinh
truedng cla céc vi sinh vat di dudng va su tang sinh
cua céc vi sinh vat di dudng ¢ giai doan nay c6 vai
tro dac biét quan trong trong qua trinh khwr nitrate
ctia hé théng. Su hién dién cua vi sinh vat di dudng
nay khong dang ngai boi vi ching s€ tw giam di khi
nguon carbon ngung cung cap (Metcatf va Eddy,
2003; Gabriel Bitton, 2003).

Mat sb coliform dao dong trong khoang 107 -
10° CFU/mL, coliform dugc ghi nhan 14 ton tai tt
trong hé thong va dién bién mat do coliform tuong
tw nhu dién bién mat do vi sinh vat di dudng nhung
thip hon gan 10 lan.

Hé théng Xt ly tdn tai vi sinh vat di dudng va
coliform v&i mat do kha cao tuy nhién ching to6i
ghi nhan khong c6 sy ton tai ctia E. coli trong sudt
hé thdng qua tat ca cac dot thi nghiém.

So sanh mat s6 vi sinh vat di dudng giita cac
cap HK va DN, DN va DNC, DNC va BT cho théiy
o cap DNC-BT c6 su sai khac co y nghia (p<0,05)
¢ ca hai dot thi nghiém 1a do vi sinh vat di dudng
d3 st dung ngudn carbon va ting mat s6 va két qua
khao sat twong tu d6i vai chi tiéu coliform.

4 KET LUAN VA PE XUAT

4.1 Kétluan

— Cac khoi bé tong la vat ligu tot dé lam
gia thé cho vi sinh vat bam va thyc hién phan ing
khur nitrate.

— Hé théng xir Iy can dugc bd sung ngudn
carbon tir bén ngoai va sinh vat c6 thé su dung
saccharose la nguon cung cap carbon cho hoat
dong khtr nitrate hoa.

— Mat @6 vi sinh vat di dudng va coliform
& diu ra con cao dao dong trong khoang 10°-
107 CFU/mL tuy nhién mat do nay s& giam khi qué
trinh cung cdp ngudn carbon két thuc.

— Dit phén nung c¢6 kha ning xtr 1y 1an trong
nudce thai dat hi€u qua cao.

— Céc chi tiéu hoa ly trong nudc dau ra sau
hé thdng xtr 1y nhu pH, NOy, NOs, PO, dat quy
chuin chat luong nuéc mit dung cho muc dich
tudi tiéu thuy loi (QCVNO8:2008/BTNMT, loai
Bl) va tiéu chudn chét lugng thai cong nghiép ché
bién thuy san trude khi thai vao cac ngudn nudc
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dugc dung cho muc dich cép nudc sinh hoat
(QCVN11:2008/BTNMT, loai A).

4.2 D@ xuit

— Lap lai nghién ctru v6i ndng d6 dam nitrate
va toc do dong khac nhau dé tim ra hi¢u suat khir
nitrate tot nhat cua hé thong.

— Nghién ctru cac vat liéu khac sin c6 tai dia
phuong c6 kha nang loai bé lan trong nudc thai
hi€u qua hon.
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