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ABSTRACT 

This Study demonstrates the use 

of an inexpensive and durable 

polyester nonwoven fiber material, 

made in Vietnam, as a biomass re­

tainer for the removal of ammoni­

um polluted groundwater. Results 

of continuous-flow experiments on 

denitrification followed by nitrifi­

cation and recirculation processes 

consistently demonstrated a high 

rate of nitrogen removal. Polyester 

nonwoven fiber materials were 

set in both denitrification and 

nitrification reactors, with use of 

it, the reactors achieved 95-99% 

ammonium nitrogen removal 

efficiencies. The dissolved oxygen 

concentration was correlated with 

the nitrification and denitrification 

efficiencies of the reactors. For ef­

fective nitrogen removal efficien­

cies, this operational parameter 

must be kept as 3 -3 ,5 mg/L in 

nitrification reactor and 0,6 ^ 1 

mg/L in denitrification reactor. 
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I.Mordau 
0 nhiem nito amdn trong nude 

ngam tai khu vUe phia nam Ha Ndi 
va tim giai phap xd ly thich hpp 
dang la van de bde xue cua eae co 
quan chuc nang, eae nha khoa hpe 
va ngudi dan sdng tai khu vUc. SU 
xuat hien cua nito amdn trong nUdc 
ngam vdi ndng dp 64-8mg/L tai Nam 
Du va 15^25 mg/L tai Phap Van da 
dupe nhieu tac gia cdng bd [1-2]. Vdi 
edng nghe xdly nUde hien hanh, cac 
nha may nude cua Ha Ndi chi xd ly 
sat, mangan va khdtrung nen nude 
sau xd ly cua cac nha may nude d 
khu vUc phia nam thudng khdng dat 
tieu chuan cho phep (<1,5 mg/L) ve 
ndng dp nito amdn. 

Gan day da ed nhieu nghien cdu 
tim giai phap khac phuc tinh trang d 
nhiem nito amdn trong nudc ngam 
na Ndi. Ket qua cho thay xd ly sinh 
hpe la cdng nghe ed tinh kha thi 
[3-6]. Lfng dung vat lieu spi acrylic 
nhap ngoai lam gia the vi sinh cd 
kha nang thu nhd khdi tich cdng 
trinh va dat duqc hieu suat nitrat 
hda nito amdn cao [4]. Day chuyen 
edng nghe ket hpp hai qua trinh 
nitrat hda - khd nitrat (Hinh la) ed 
kha nang khd hoan toan nito amdn 
trong nude ngam tai khu vUc Phap 
Van, etanol la ngudn caebon thich 
hpp de bd sung trong cdng doan 
khd nitrat [6]. Tuy nhien, de dua vao 
Ung dung thue te, edn mdt sd van de 
tdn tai can xem xet: Vat lieu lUu gid 
bun trong eae nghien cdu tren la spi 

tdng hpp acrylic nhap ngoai, chua 
ed tai Viet Nam nen gia thanh cao, 
gay khd khan khi sd dung va thay 
the. Lupng caebon hdu co dU td 
qua trinh khu nitrat gay tai d nhiem 
nude. 

Ndi dung de cap trong bai nay 
gdm: 

Nghien eUu kha nang Ung dung 
cua vat lieu mdi la spi Polyeste ep 
thanh tam, san xuat trong nude, 
gia thanh thap de thay the vat lieu 
acrylic nhap ngoai; 

Nghien cdu van hanh cac md 
hinh theo so dd cdng nghe tuan 
hoan (Hinh 1 b) nh^m khac phuc van 
de tai d nhiem do caebon du trong 
nude sau xdly. 

2. PhUorng phap nghien cdu 
2.1. Gid the vi sinh - Gia the vi 

sinh la spi polyeste (Hinh 2) dupe ep 
thanh tam cd due cac 16 trdn dudng 
kinh 10 mm. Cae tam ed trpng lupng 
nhe, ben, ed kha nang tham nude 
tdt.Day la loai vat lieu mdi va landau 
tien duqc sd dung thd nghiem lam 
vat lieu lUu gid bun tai Viet Nam. 

2.2. Thi nghiem xae dinh khd 
ndng luu gid biin cua vat lieu - Thi 
nghiem tien hanh tren mo hinh ni­
trat hda va khu nitrat. Sau khi lap 
dat eae tam vat lieu vao cac be, bun 
dupe cay vao be vdi ndng dd 2 g/L; 
sue khi nhe vdi eudng dd 0,5-̂ 1,5 \J 
phut ddi vdi be nitrat hoa; va khuay 
trdn vdi tde dd khuay 100 rpm ddi 
voi be khu nitrat. Lay mau theo thoi 
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gian sue khi/khuay trdn (tan suat 1 
mau/b) de xae djnh nong dp bun 
edn Iai trong hon hpp, qua dd danh 
gia kha nang lUu gid bun cua vat 
lieu. 

2.3. Thi nghiem me-Thi nghiem 
me tien hanh trong be khd nitrat vdi 
dung tich 5 L. Hdn hpp bun va dung 
djch dem dupe khuay trdn bang may 
khuay vdi tde dp 100 rpm. Be duqc 
day nap dam bao dieu kien thieu khi 
thich dng cho qua trinh khd nirat. 
Ndng dp N-NO3 ban dau trong dung 
djch dem cap vao be dupe cd djnh 
la 100 mg/L bang each pha td dung 
dich KNOB. Etanol (C^H^) dupe bd 
sung them nham dap dng ty le N/C 
= 4.0edam bao pH cua dung djeh d 
mdc trung tinh trong sudt qua trinh 
phan dng, cac chat dem K̂ HPO^ va 
KHjPO^ dupe them vao vdi ndng dp 
tUPng dng 0,14 va 0,02 g/L. Hdn hpp 
nude va dung djch dem dupe thay 
hang ngay. 

Nude ngam 

(b) CCaebon 

NUdc ngam 

chdaNH/ 

Hinh 1. So do cong nghe xd ly sinh hoc nitd amdn. 
(a) Nitrat hda - khd nitrat; (b) Khd nitrat - nitrat hda vdi ddng tuan hoan 

sau xdly 

Hinh 2. Gia the vi sinh dang spi Polyeste ep thanh tam 

Be till ng gian 

Hinh 3. Sd do ket ndi md hinh 

cdng nghe khiirii1i'3t-nitrat 

hda vdi dong tuan hoan. 

B^ diu ra Bi nitrat hoi Bfe dIu ^ 0 

Bang 1. Dieu kien van hanh trong 

Dieu kien van hanh 

N-NH4dau vao (mg/L) 
Ty le N/C 

Q bom dau vao (L/ngd) 
Q bom tuan hoan(L/ngd) 

DO (mg/L) 

Be nitrat hda 

Be khd nitrat 

pH 

eae giai doan nghien cdu 

Giai doan van hanh 
GDI 
30 
1,3 

40^45 
80 

2,0-^2,5 

KQL 

7,5 

GO II 
30 
1,3 

40^45 
80 

5,5-6,5 

KQL 

7,5 

GOIII 
30 
0,8 

40^45 
160 

5,5 - 6,5 

KQL 

7,5 

GDIV 
30 
1,3 

40^45 
80 

1,5^2,0 

KQL 

7,5 

GOV 
30 
1,3 

4 0 - 4 5 
80 

2,5-3,5 

0,6 -̂  1,0 

7,5 
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Hinh 4. Sdbien thien ndng dp bun theo thdi gian. 
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Hinh 5. Sdthay doi N-NÔ  theo ngay. 
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Hinh 6. Sdthay doi ndng dp nito trong nddc gua cac giai doan van hanh. 
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2 3 4 
DO (mg/L) 

Hinh 7. Quan he giiJa DO va hieu suat nitrat hda/ khd nitrat 

2.4 Thi nghiem lien tue 
Md hinh nitrat hoa va khd nitrat 

- Hinh 3 md ta so dd edng nghe ket 
ndi eae be nitrat hda va khd nitrat 
(dung tich 5L/be). Cae tam vat lieu 
polyeste spi ep dupe djnh vj thanh 
2 khdi ddi xdng trong eae md hinh. 
Khdng khi dupc cap vdi luu lUpng 
0,5-̂ 1,5 L/phut va duoe phan phdi 
vao td phan day phia gida be nitrat 
hda nham cung cap dxy, ddng thdi 
tao ddng ddi luu khuay trdn deu 
dxy trong be. Trong be khd nitrat, 

tien hanh khuay trdn (tde dp khuay 
100 rpm) trong dng trung tam tao 
ddng luu ddng nham tang eudng 
kha nang hda trdn dung djeh cae­
bon hdu CO vdi nudc va tang cUdng 
kha nang tiep xue gida nude vdi bun 
bam tren vat lieu. 

Quy trinh van hanh - Nude ngam 
nhan tao cd ndng dd N-NH^=30 mg/L 
dupe cap tdi be khd nitrat bang bom 
1 (luu lupng 40-45 L/ngd). Nude 
sau khi qua be khd nitrat dupe dan 
sang be nitrat hda b^ng dng tu chay. 

Tai day dien ra qua trinh nitrat hda 
nio amdn, sau do duqc bom tuan 
hoan ngupe ve be trung gian, td dd 
tu chay den be khd nitrat. Caebon 
hdu CO dudi dang dung djch etanol 
(C^H^OH) dupe dua vao be khd nitrat 
vdi ty le N/C = 1,3-08 bang bom. 
Nudc sau xd ly thoat ra tU be nitrat 
hoa. Md hinh dupe van hanh lien tuc 
trong 5 giai doan vdi eae dieu kien 
neu trong bang 1. 

2.5. Nudi cay vd thuan hod biin 

Bun gdc la bun boat tinh lay td tram 
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xd ly nude thai Kim Lien. Bun gdc 
dupe cay vao 2 be vdi ndng dp ban 
dau la 2000 mg/L. Bun trong be ni­
trat hda dupe nudi cay va thuan hda 
theo me bang dung dich nude ngam 
nhan tao cd thanh phan nhu da neu 
trong [4]. Odi vdi bun khd nirat, viec 
nudi cay cung dupc tien hanh theo 
quy trinh neu tai muc 2.3. 

3. Ket qua va thao luan 
3.1. Kha nang lUu gid bun cda 

gid the -. Ket qua phan tich neu 
trong hinh 4 cho thay: Ndng dp bun 
giam nhanh trong 1 gid dau td 2.000 
mg/L xudng khoang 300 mg/L. Cae 
gid tiep theo tiep tuc giam, sau 7 gid 
- khoang 27 mg/L. Sau 10 gid chi edn 
5-̂ 6 mg/L, dat hieu qua lUu gid biin 
99,7%. Vay ed the ket luan rang gia 
the vi sinh dang spi Polyeste tdng 
hpp duqc ep thanh tam cho ket qua 
luu gid bun rat tdt. 

3.2. Thi nghiem me - Sau khi cd 
dinh bun tren vat lieu tai cac be 
nitrat hda va khd nitrat vdi ndng 
dp bun ban dau tai moi be la 2000 
mg/L, tien hanh thuan hda bun theo 
me. Vdi ndng dp N-NO^ dua vao be 
la 100 mg/L, chat hdu co theo ty le 
N/C= 4, sau 1 ngay ndng dp N-NO^ 
trong be edn 0,5-i-2,5 mg/L; hieu qua 
khd nitrat dat 97,5^99,5% (Hinh 5). 
Phan tich nhieu lan deu cho ket qua 
tuong tu, chdng td bun trong be khd 
nitrat da duqc thuan hoa tdt. 

3.3. Thi nghiem lien tuc- Cac ket 
qua phan tich dai dien ve ndng dp 
N-NH_,, N-NOj trong nude dau vao 
va sau xd ly thu dupe trong eae giai 
doan van hanh dupe bieu thj tren 
hinh 6. 

Giai doan 1: Trong 10 ngay dau, 
hieu suat nitrat hoa N-NH4 cua md 
hinh thap chi dat 5-15% (Hinh 6, 
GOI). Nguyen nhan do bun edn 
it, phan bd khdng deu, tap trung 
nhieu d phan dudi eae tam vat lieu; 
DO trong be thap do sue khi khdng 
deu. 

Giai doan II: Tai giai doan nay, 
thiet bj phan phdi khi dupe dieu 
chinh dam bao cap khi deu. Sau 1 
thang van hanh hieu suat nitrat hda 
dat 98%. Sinh khdi bun trong be ni­

trat hda tang rd ret va phan bd deu 
tren be mat vat lieu. Tuy nhien N-
NO3 dau ra cao (25-28 mg/L), ehua 
dat yeu cau (Hinh 6, GOII). 

Giai doan III: Cac dieu kien van 
hanh duqc thay doi nhu tang lUpng 
caebon bd sung, tang tde dp bpm 
tuan hoan gida 2 be (td 80 len 160 
L/ngd). Nhung 2 bien phap tren 
khdng lam giam N-NO. trong nude 
sau xd ly (Hinh 6, GOIII), trai Iai khi 
tang lUpng caebon (N/C= 0,8), sinh 
khdi bun trong be khd nitrat tang rd 
ret gay tac dUdng dng tU chay sang 
be nitrat hda. Mat khac, DO trong 
be nitrat hda duqc duy tri d mdc 
5,5-̂ 6,5 mg/L dam bao dieu kien tdt 
cho phan dng nitrat hda xay ra hoan 
toan, tuy nhien do nUde dupe tuan 
hoan true tiep ve be khd nitrat nen 
DO tai day ludn d mdc 3-̂ 4 mg/L, 
day cung la mdt nguyen nhan lam 
hieu suat khd nitrat thap. NhU vay, 
nguyen nhan hieu suat khd nitrat 
thap khdng phai do lUpng chat hdu 
CP bd sung khdng du hay do ty le 
tuan hoan nudethap. 

Giai doan IV: Ndng dp dxi hda tan 
trong be nitrat hda dUpe dieu chinh 
ve 1,5-1-2,0 mg/L. Sau 5 ngay van 
hanh, xuat hien cac hien tupng nhU: 
bun trdi ndi trong be nitrat hoa; hieu 
suat nitrat bda giam xudng 50^60%; 
xuat hien nhieu bpt khi trong be 
khd nitrat; hieu suat khd nitrat tang, 
N-NO3 trong nUde sau xd ly giam 
edn 6^8 mg/L (Hinh 6, GOIV). Hien 
tupng xuat hien bun trdi ndi trong 
be nitrat hda khi DO trong be giam 
cho thay dp boat tinh cua bun ni­
trat hda phu thudc vao DO. DO thap 
dan tdi ty le NH_j bj dxi hda se giam, 
nhung Iai la dieu kien tdt de phan 
dng khd nitrat dupe thuc bien vi vay 
xuat hien nhieu bpt khi nitP trong 
be khd nitrat. Vay nguyen nhan lam 
cho nude sau xd ly edn nhieu nitrat 
trong giai doan III la do DO trong be 
khd nitrat qua cao, khdng dam bao 
mdi trudng thieu khi. Tuy nhien neu 
giam DO trong be khd nitrat thi DO 
trong be nitrat hoa cung giam theo 
do 2 be dupe ndi vdi nhau bang he 
thdng bPm tuan hoan. Vi vay, can 
bd sung them 1 be trung gian nham 

dam bao DO trong be nitrat hda cao 
nhung van duy tri dupe DO trong be 
khd nitrat d mdc thap. Viec nay dupe 
thue hien trong giai doan V. 

Giai doan V: Be trung gian (Hinh 
3) duqc dat sau bom tuan hoan va 
dupe cay vi khuan hieu khi, cac vi 
khuan ed nhiem vu tieu thu DO 
trong nude tuan hoan, td do duy tri 
DO d mdc thap trong be khd nitrat. 
Ket qua phan tich cho thay N-NH4 
va N-NO3 trong nude sau xd ly tUOng 
dng dat d mdc 1 va 6 mg/L (Hinh 6 
GOV) dap dng duqc yeu cau do Bd 
Y te ban hanh. Trong giai doan nay, 
COD trong nude sau xd ly dupe quan 
trac lien tuc, ket qua cho thay COD 
trong nUde sau xd ly ludn d mdc 
0,2-^0,6 mg/L. Vay bd sung etanol 
theo ty le N/C= 1,3 la hpp ly, lUpng 
caebon bd sung dupe sd dung hau 
bet trong phan dng khd nitrat va sau 
dd dupe dxi hda bet trong be nitrat 
bda. Oay cung la Uu diem cua so dd 
edng nghe nay. 

3.4. Quan he gida hieu sudt khd 
nito va 6x1 hod tan 

TU ket qua neu trong hinh 7 cd 
the thay rang: de dat hieu suat khd 
nito cao, ndng dp DO can duy tri d 
mdc 3-̂ 3,5 mg/L trong be nitrat hda 
va 0,6-̂ 1 mg/L trong be khd nitrat. 

4. Ket luan 
Vat lieu spi Polyeste ep thanh 

tam ed cac dac tinh: kha nang luu 
gid vi sinh vat tdt, nhe, tham nude, 
ben trong mdi trudng nude, ed the 
gia cdng tai Viet Nam va de dang eat, 
ghep theo nhieu khudn mau phu 
hpp vdi dieu kien thUe te cua tdng 
cdng trinh. Sddung vat lieu Polyeste 
spi ep khdng yeu cau eae edng tac 
van hanh phdc tap nhu thdng tac 
rda Ipc. Khi ndng dp bun trong be 
vuc;rt: qua mdc can thiet cd the rut 
eae tam gia the ra khdi cdng trinh de 
rda saeh va sddung Iai. 

So dd edng nghe khd nitrat - ni­
trat hda vdi ddng tuan hoan ed Uu 
diem la quan ly dupe lupng caebon 
hdu CO du td qua trinh khd nitrat, 
khdng gay tai d nhiem nude sau xd 
ly va dam bao khd dupe nito amdn 
trong nude ngam dat tieu chuan 
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VATLllUMdl 

(<1,5mg/L)doBdYteban hanh. 
DO la chi tieu van hanh quan 

trpng trong qua trinh nitrat hoa va 
khu nitrat. Can duy tri ndng dp DO 
trong be nitrat hoa d mdc 3H-3,5 

mg/l va trong be khd nitrat d mdc 
0,6-1 mg/l. Vdi cdng nghe ket ndi 2 
qua trinh khd nitrat - nitrat hda tren 
bang ddng tuan hoan thi can thiet 
ke 1 be hoac ngan trung gian nham 
quan ly va duy tri DO trong be khd 
nitrat d mdc thap. a 

[> BE TONG CHjU LCTA IT XI MANG 

Cd nhieu chung loai san pham be tdng chju Ida da dap dng 
dupc yeu cau cua cae dpn vj sd dung trong nude dd la: 

- Be tdng chju Ida it xi mang cho Id quay xi mang: CR-12AR, CR-
14LC,CR-15LC,CR-18LC,CR-19LC,CR-19LC,CR-15SiC-30 

- Be tdng chju Ida sieu it xi mang cho Id luyen thep: CR-14ULC, 
CR-15ULC, CR-18ULC, CR-19ULC,CR-18SP 

- Be tdng chju Ida cho Id can thep: CR-14LC,CR-15 LC, ALUMP-
LAST-15,CR-19LCBLOCL 

- Be tdng chju Ida each nhiet: CR-101, CR-131, CR-181 
- Be tdng chju Ida cho Id hoi nhiet dien CR-15LC, CR-18 LC, CR-

15GUN,SiC-PLAST. 

Hien nay eae san pham nay da thay the eae san pham nhap 
ngoai vdi cac eh! tieu ky thuat vupt trdi va tinh dn djnh cua san 
pham. Viec cung cap cac san pham thay the hang nhap ngoai 
mang Iai nhieu Ipi ich ve kinh te va thdi gian cho eae doanh nghiep. 
Trong nhdng thang dau nam cua nam 2009, Vien Vat lieu xay dUng 
da ky ket cac hpp ddng cung cap cac san pham be tdng chju Ida 
cho cac Cdng ty xi mang nhu Cdng ty CP xi mang Bim Son, Cdng ty 
CP xi mang But Son, Hoang Thach,... vdi tdng gia trj hpp ddng len 
den tren 40 ty ddng Viet Nam. 
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|> VO'A COT LIEU NHE PORAVER 

Poraver la mot loai cot lieu nhe dupc lam hoan toan tdthuy tinh 
phe lieu do hang DennertPoraver cua Ode gidi thieu. San pham la 
loai hat hinh cau nhan dupe che tao bang mdt quy trinh san xuat 
dac biet ed dac tinh tuong tu nhu cat min, dudng kinh td 0,04 mm 
den 16 mm. 

Poraver cd ty trpng nhd va kha nang chju lUe cao, cae dac tinh 
each nhiet, each am tdt, chju dupe tac ddng cua boa chat va kiem. 
Ngoai ra, san pham edn chju duqc chay, tac ddng cua thdi tiet, 
ngan ngda vi khuan, nam mdc phat trien. Nhd cau true thuy tinh 
vd dinh hinh nen san pham ehdng duqc nguy co mac bui phdi. Loai 
hat nay cung lam tang cac dac tinh can thiet cua vat lieu ket dinh 
va trat dap, kha nang chju udn cao ban, de dng dung hon ddi vdi 
cac nha san xuat dang sd dung edt lieu nhe. 

Vda trat dap va vda dan sd dung edt lieu nhe Poraver phu hpp 
cho thi edng eae tam panel each ly, hieu qu^ cao hon 30% so vdi 
cae loai vda thdng thudng. Vdi dac tinh ty trpng the tich nhd va 
kha nang each ly tdt, cac loai vda lam td san pham nay cd kha nang 
lap day mpi chd trdng va lam cho be mat hoan thien nhSn bdng. 
Chung ed the che bien de dang bang tay cung nhu bAng may eo 
gidi va thich hpp vdi tat ca cac loai may trdn lien tuc cd Idn va cac 
loai bom cap lieu. San pham cd kha nang each ly, dan hdi, udn va 
de dng dung. 
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