
TAP CHi CONG THirONG 

XAY DITNG Q U Y T R I N H 

XL/ LY VI SINH CHO NlTCfC HO BCfl 

• NGUYEN TH! MY THAO - NGUYEN THj ANH T H U - TRAN THE NAM 
- HA THANH TUNG - LE THI NGOC TRINH 

TOM TAT: 
Bai Viet xac dinh cac thdng so' hda ly, cac chi tieu ve vi sinh vai trong ntfdc hd bdi, ttf dd khao 

sat hieu qua xif ly vi smh vat trong ntfdc hd bdi bang cac thidt bi (den UV, Ozone va Ozone/UV). 
Kdt qua khao sat cho thay 100% hd bdi khdng dat tieu chuan ve dtf Itfdng Clo (cao gap 35 lan 
Sd vdi quy dinh cho phep) va 20% hd khdng dat tidu chuan ve ndng dd pH. Ben canh do, bai 
viet da xay dtfng thanh cdng 3 quy tnnh xu" ly vi sinh vat trong ntfdc ho bdi; trong dd, quy trinh 
xii: ly vi sinh vSt bang thid't bi Ozone/UV cho ket qud td't nha't va hieu sua't xif ly dat 100% vdi 
chi tieu E.Coli va hdn 99% cho long Coliform trong ntfdc hd bdi. 

Ttf khda: Ntfdc hd bdi, quy trinh xif ly, vi sinh vat. 

1. Dat van de 
Hien nay, ntfdc hd bdi dtfdc xiJ ly bang hda 

chat chtfa Clo de khii' trung va loai bd vi sinh vat 
gay hai ia rat phd bidn. Clo dtf anh htfdng nhieu 
de'n stfc khde, nhtf: Gay dau mat, khd da, miii hac 
khd chiu, gSy ra cac loai bdnh phu khoa, benh 
lau, bdnh tieu chay. Clo cdn phan tfng vdi md 
hdi, ntfdc lieu, tdbao da va cac vat lieu sinh hoc 
khac de san sinh ra dii loai phu pham cd lidn 
quan de'n benh hen suyen va ung thtf bang quang. 
Ngoai nhtfng lac hai tren, xiJ ly ntfdc bang hda 
cha't chtfa Clo ra't id'n kem va anh htfdng xa'u den 
mdi trtfdng. 

Ttf nhtfng ban che' ndi tren, bai vidt da nghien 
ctfu "xay dtfng quy trinh xif ly vi sinh trong ntfdc hd 
bdi" vdi muc dich khao sat kha nang xii ly vi sinh 
bang den UV; Ozone; Ozone/UV va xay dtfng quy 
trinh xi! ly vi smb trong ntfdc hd bdi nham dam bao 
chat Itfdng ntfdc ma hoan loan khdng siJ dung hda 
chat, dam bao stfc khde cho con ngtfdi. than thien 

vdi mdi trtfdng va mang lai hieu qua kinh td cao 
cho xa hdi. 

2. Dd'i tifdng va phtfrfng phap nghien cii'u 
2.1. Ddi tiidng nghien ciiu 
Man ntfdc dtfdc lay tai 10 hd bdi tren dia ban 

tinh Tra Vinh, gom: Ho bdi tai khu lien hiep the 
thao (Al); hd bdi lai trung lam bdi Idi (Ao); hd bdi 
tai nha khach (A3); hd bdi tai trtfdng qud'c te (A4); 
hd bdi tai trtfdng tidu hpc (A5); hd bdi tai khu vui 
chdi Ire em (A^); hd bdi tai khu vui chdi (A7); hd 
bdi lai trtfdng m^m non (Ag); hd bdi tai Sao Dem 
(A9); hd bdi tai trtfdng thtfc hanh (AIQ). 

Sau khi lay mlu, mlu dtfdc dtfa ve phdng thi 
nghiem de khao sat cac chi lieu ve hda ly (CIT dtf, 
pH, dp due, mau sac, mui vi, ham Itfdng Amoni, 
dd ctfng tinh theo CaC03) va khao sal 2 chi tieu vi 
sinh E.Coli, tdng Colifonn. 

Miu ntfdc ca'p ĉ 'y vi sinh dtfdc xac dinh chi tieu 
vi sinh E.Coli; Cobform va dtfdc xuf ly bang cac 
UV, Ozone va Ozone/ UV. 
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2.2. PhUdng phap nghien ciiu 
2.2.1. Khao sdt chat lUfJng nude trong ho bai tai 

tmh Tra Vinh 
Tidn hanh khao sat va so sanh vdi gidi han theo 

QCVN02:2009/BYT[5]. 

Bang 1. Mot so chi tieu hoa li 
vo chFtieu vi sinh 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

Ch! tieu 

Clzdu 

Dp due 

Mau sac 

Amoni 

IViUI V! 

pH 

E.Coli 

long 
Coiiform 

PhUdng phap 
thuc hi$n 

Pharo 100 

Pharo 100 

Pharo 100 

Pharo 100 

Cam quan 

TCVN 6492.1999 

TCVN 6846:2007 
(ISO 7251.2005) 

TCVN 6848:2007 
(iSO 4832-2007) 

Gidi han 

0,4-0,8ppm 

5NTU 

15TCU 

3mg/L 

Khong 

6,0-8,5 

OTB/IOOmL 

< 2,2 10= 
IVIPN 

Danh gia chat Itfdng ntfdc hd bdi dtfa vao ket 
qua phan tich so sanh vdi gidi ban cho phep. 

Phtfdng phap lay mau va bad quan mau ntfdc 
hd bdi: 

- Lay mau theo "Htfdng dan lay mau d hd ao 
iLf nhien va nhan tao" (TCVN 5994:1995) (ISO 
5667-4:1987) [2] va "Htfdng dSn ky thuat lay 
mau" (TCVN 6663-1:201 i) (ISO 5667-1:2006) [3]. 

- Mdi bo bdi la'y 2 mau (500mL/mau) 
- Xac dinh cac ch! lieu hda ly va chi lieu vd vi 

sinh dtfdc thtfc hien ddng thdi vdi 2 mSu tren. Mdi 
thi nghiem lap lai 3 lan. 

2.2.2. Khdo .sal khd ndng xd ly vi sinh troitg nude 
bdng den UV 

BoTO Van 

Bang 2. Bo tri Ihi nghiem khao sot khd nang 
xijf ly vi sinh bang den UV 

Thf 
nghiSm 

Luu Ham luong 
IUdng 1 E.Coli 
(L/h) 1 fTB/mL) 

1 100 

2 150 

3 I 200 

6.000 

Ham IUdng 
tong Coliform 

(MPN) 

Nang 
luong den 

UV(W) 

528.000 1 11 

2.2.3. KImo sdt khd ndng xif ly vi sinh trong nude 
bdng Ozone (Hinh 2). 

Bang 3. Bo tri thi nghienn khdo sdt khd ndng 
x\l ly vi sinh bdng Ozone 

Thi 
nghiem 

1 

2 

3 

Luu 
luong 
(L/h) 

100 

300 

400 

Ham iuong 
E.Coli 

(TB/mL) 

6.000 

Ham iuong 
tong Colifonn 

(MPN) 

628.000 

Ozone 

(g/ti) 

1 

2.2.4. Khao sdt kha ndng xCt ly ket hap ciia den 
Ozone/UV (Hinh 3). 

Bdng 4. Bd tri ttii ngh iem kt iao sat t(hd ndng 
xCf ly vl slnti bdng Ozone/UV 

Inghiem 

1 

2 

iuong 
(L/h) 

400 

500 

Ham iupng Ham luong 
E.Coli tong Colifonn 

gB;mL) (MPN) 

Ozone 

(g/h) 

Hinh 1: SC aS xa ly nude 
ho bdi bdng den UV 
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Danh gia kha nang x^ ly E.Coli va tdng 
Coliform bang Ozone/UV dtfa vao hidu sua't xif ly. 

Cac thie't bi dtfdc lap rap tren mot md hinh 
chung: Ozone/UV. 

Trong qua trinh xii ly vi sinh cho 
ntfdc bang den UV, thiet bi tao Ozone 
se khdng dtfdc hoat dong. 

2.2.5. Khdo sdtkhd ndngx^l^ tudn 
hoan nude bang he tliong Ozone/UV 

Mau gd'c ban dau dtfdc tang Itfdng 
tdng Cohform 20.000 MPN/mL va 
khao sat kha nang xu" ly vi sinh bang 
Ozone/UV vdi Itfu lifdng td'i ifii, thdi 
gian xif ly tuan hoan 30 phiit. 

W/n/i 4: Sd do xii ly vi sinh bdng Ozone/UV 
Bffm Van ozone 

Tien hanh khao sat Itfu Itfdng xif ly vi sinh cua 
kdt Ozone/UV va ghi nhan ke't qua. (Hinh 4). 

Danh gia kha nang xii ly tdng Coliform cua 
Ozone/UV dtfa vao hieu sua't xiJ ly. 

Bdng 5. 86' tri thi nghiem khdo sat khd ndng 
xuf ly tudn hodn 

Thi 
nghigm 

1 

2 

3 

Luu 
luong 
(Uh) 

600 

Ham lUdng 
tong Colifonn 

(MPN) 

20.000 

Ozone 

(gfli) 

1 

BenUV 
(W) 

11 

ThOI gian 
(phut) 

30 
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Bang 6. Kel qua thut nghiem tai Phong vl sinh vd Trung tdm phdn tich - kiem nghiem TVU, 
Trudng Dql hpc Trd Vinh 

n 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mali 

A, 

A2 

A3 

A4 

As 

Ae 

Ay 

As 

A9 

A10 

Clodu 

(mgfl.) 

4,90 

28,1 

13,0 

5,00 

5,05 

2,66 

3,00 

2,16 

4,85 

6,20 

pH 

8,8 

8,1 

7,7 

7,6 

6,7 

4,6 

7,3 

7,8 

7,4 

7,8 

E.C0II 
(TB/mL) 

KPN 

KPH 

KPH 

KPH 

KPH 

KPH 

KPH 

4220 

KPH 

40 

Coiiform 
(MPN) 

KPH 

120 

KPH 

KPH 

KPH 

3.000 

1.100 

10.000 

1.000 

90 

Amoni 

KPH 

KPH 

KPH 

KPH 

KPH 

KPH 

KPH 

KPH 

KPH 

KPH 

D$mau 

Khong mau 

D$duc 

KPH 

Mul 

Mui hac 

Cac thiet bi dtfdc lap rap trdn mot md hinh 
chung: Ozone/UV. 

Trong quii trinh xii ly vi sinh bang den UV, 
Ozone se khdng dtfdc boat ddng. 

3. Ke't qua va thao luan 
3.1. Ke't qua do cac chi tieu hda ly vd cdc chi 

tieu ve vi sinh (Bang 6) 
Ttf kd't thtfc nghiem cho tha'y, dtf Itfdng Clo 

chiem ham Itfdng cao, vtfdt gidi han cho phep la 
35 lan, 100% hd bdi deu khdng dat theo tieu 
chuan ve dtf Itfdng Clo va 20% hd khdng dat lieu 
chuan ve pH. Dieu nay cd the giai thich nhtf sau; 
do ham Itfdng Clo trong ntfdc hd bdi cao nen tao 
thanh hypochlorous acid va Clobydnc acid lam 
gia tri pH thay ddi. pH = 6 thi HOCI chie'm 99,5%, 
OCl chiem 0,5%; pH = 7 thi HOCI chiem 79%, 
OCl chiem 21%; pH = 8 thi HOCI chiem 25%, 
OCi chiem 75%. Kel qua khao sat cho tha'y 10 hd 
bdi hien nay tren dia ban tinh Tra Vinh cd hdn 

S0% hd bdi dat cac chi tieu hda li (dd mau, do 
due va amoni) nhtfng chi tieu ve Clo dtf va mui thi 
da phan deu khdng dat theo tieu chuan. 

Kel qua khao sat vi sinh cho tha'y 80% hd bdi 
dat chi lieu E.Coli trong dd cd bai dia diem vii6t 
mtfc lieu chuan, dia diem cd chi tieu vtfdt mtfc cao 
nha't la bd Ag dtfdc xif li bang cac vat lieu dtfdc 
pham va giam Itfdng Clo dd khdng g^y kich tfng 
da cho cac tre em nen kha nang xii ly ve mat vi 
sinh khdng vtfdt troi bang Clo, dia diem A,,, khdng 
dat chi lieu E.Coli la do hd dtfdc dat ngoa i trdi. Cd 
80% hd dat chi tteu tdng Coliform va 20% bd 
khdng dai la A^ va AIQ. 

3.2. Ke't qua Ichdo sdt khd ndng xii ly vi sinh 
trong ni^c ho bdi 

Kdt qua do nifdc cd' dinh vi sinh cd Itfdng 
E.Cdli la 6.000 (TB/IOOmL) va long Coliform ia 
528.000 (MPN). 

3.2. J. Khdo sdt khd ndng xii ly cua den UV 

Bdng 7. Ket qud khdo sdt khd ndng xQ ly vi sinh bdng den UV 

Thf nghiem 

1 

2 

3 

Luu luong (L/h) 

100 

150 

200 

Nang iuong den UV (W) 

11 

Hl$u suat xCtiy E.Coli (%) 

100 

100 

100 

Hl$u suat xCl ly Coiiform (%) 

99,97 

99,92 

99,76 
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Nhan xet: Ttf kdt qua cho tha'y qua ca 3 Itfu 
Itfdng ntfdc, den UV deu xu" ly sach E.Coli, dat 
100% hieu sua't. Dd'i vdi tdng Colifofm, d Itfu Itfdng 
lOOL/hxfily td't bdn. O mtfc Itfu Itfdng thap hdn se 
xiJ ly td't hdn, vi thdi gian Itfu lau hdn ttf dd vi sinh 
dtfdc xii ly hidu qua hdn. 

3.2.2. Khdo .sdt khd ndng xd ly bdng Ozone 

mtfc Itfu itfdng tha'p vi thdi gian Itfu lau hdn do dd 
vi smb dtfdc xu" ly sach hdn. 

Qua kdt qua khao sat tren, nhdm da de ra ragl 
md hinh xii" ly vi sinh khep kin, vdi stf ket hdp 
cua Ozone/UV tai Itfu Itfdng cao nha't 600L/h, 
nhdm tiep luc xii\y mdt mlu ntfdc khac dd kidm 
nghiem lai kha nang xu" ly cua 2 thiet bi. Lan 

Bdng 8. Ket qud khdo sdt khd nang xuf ly vi sinh bdng Ozone 

Thi nghl$m 

1 

2 

3 

LUu iuong (L/h) 

200 

350 

400 

Ozone (g/h) 

1 

Hi?usuatxCllyE.Coii(%) 

100 

100 

100 

Hl$u suat xCt iy Coliform (%) 

99,95 

99,88 

99,70 

Nhan xet: Ca 3 mtfc Itfu Itfdng thi E.Coli deu 
dtfdc xu' ly sach, tdng Cobfdfm d 200L/h thap hdn 
so vdi 2 itfu Itfdng cdn lai. O mtfc Itfu Itfdng tha'p 
hdn se xiJ ly td't hdn vi thdi gian Itfu lau hdn ttf do 
vi sinh dtfdc xii ly lot hdn. 

3.2.3. Khdo sdt khd ndngxdiy bdng Ozone/ UV 

nay md binh dtfdc tao theo mdt he thd'ng tuan 
hoan, giup han chd' id'n ntfdc, liet kidm chi phi 
va thdi gian, xii ly sach vi sinh trong ntfdc dam 
bao cha't Itfdng ntfdc id't hdn, thay thd Clo doc 
hai, bao ve stfc khde con ngtfdi, dac bidt than 
thien vdi mdi irtfdng. 

Bdng 9. Ket qud khdo sdt khd ndng xuf ly vi sinh bdng Ozone/UV 

Thf nghlfim 

1 

2 

3 

Luu iuong (L/h) 

400 

500 

600 

Ozone (g/h) 

1 

BenUV 

11 

Hi$u suat xul iy E.Coli (%) 

100 

100 

100 

Hieu suatxLI iy Coihbmi (%) 

99,98 

99,94 

99,86 

Nhan xet: E.Coli dtfdc xif ly dat 100%, long 
coliform d itfu Itfdng dat ket qua td't nha't la 400L/h. 

Ttf Bang 7, 8, 9 chd tha'y stf ket hdp gitfa 
Ozdne/UV xii" ly vi sinh td't nhat. Klia nang xii ly 
E.coli ciing nhtf tdng coliform dat hieu sua't cao d 

3.2.4. Khdo sal khd ndng x& ly tifng hodn bang 
he llidng Ozone/UV (Bang 10) 

Mlu dtfdc xu' ly dat ket qua khoang 1.000 lan 
so vdi mau ban ddu. Stf k6't hdp nay dat hieu qua 
td'i da, cd the ap dung cho quy md hd bdi rong ldn. 

Bdng ID. Ke't qud khdo sdt khd ndng xijf ly tudn hodn bdng Ozone/UV 

Thi nghiem 

1 

2 

3 

Luu luong (L/h) 

600 

Ham iuong tong Colifonn (MPN) 

20.000 

Hi|usuatxOlly(%) 

99,89 

99,79 

99,85 

Hi^u suat trung binh (%) 

99,84 

384 So 6-Thang 4/2019 



HOA HOC-CONG NGHE THirC PHAM 

4. Ket luan 
Nghidn ctfu da thanh cdng trong cdng tac IS'y 

m^u, xif ly mau va phan tich mSu Iheo dung ti&u 
chuan Viet Nam. 

Ket qua cua ddt khao sat cho thay cha't Itfdng 
ntfdc hd bdi cua 10 hd tren dia ban tinh Tra Vinh 
hi6n nay v§n chtfa dat yeu cau theo quy chuan 
cua bd y te (QCVN 02:2009/BYT), cu the cd 
10/10 hd bdi cd cha't Itfdng ntfdc cd ndng dd Clo 
dtf vtfdt mtfc cho phep. Dac bidt, ndi cd ndng dd 
Clo dtf cao nhat la A2 cao ga'p 35 lan Itfdng Clo 
cho phep va ndi cd ndng dp Clo dtf tha'p nha't la 
Ag cung cao sap si 3 lan vdi mtfc quy dinh. Vd chi 
lieu E.Coli va Coliform cd 8/10 hd dat chuan theo 
quy dinh cho phep, hd cd mtfc E.Coli cao nha't la 
Ag cao den 4.220 lan Itfdng vi sinh cho phep, la do 
tai hd xu* ly bang cac phtfdng phap giam Clo kdl 
hdp dtfdc pham khdng xii' ly hieu qua bang cac 
phifdng phap xif ly thdng thtfdng nhtf Clo hay 
phtfdng phap UV va Ozdiie dang nghien ctfu. Neu 

sic dung md hinh Ozone va UV kdt hdp thi kha 
nang xif li E.Coli la gan nhtf hoan loan va tdng 
Coliform hdn 99%. 

Ttf kdt qua khao sat kha nang xu* ly vi sinh cua 
den UV va thie't bi tao Ozone cho tha'y viec sif 
dung kdl hdp hai ihidl bj dat hieu qua xu" Iy cao 
hdn so vdi vi6c su' dung ddn le mdt thie't bi. Hieu 
sua't xif ly dat 100% vdi chi lieu E.Coli va bdn 99% 
cho tdng Coliform dd'i vdi moi Itfu Itfdng. 

De tai da xay dtfng ihanh cdng md binh xif ly 
vi sinh cho hd bdi bang nhtfng md phong dtfdc 
thie't ke'trong phdng thi nghiem. Viec md phong 
nay giup ghi nhan trtfc quan ve kha nang xii ly vi 
sinh cua thidt bi dd'i vdi ttfng Itfu Itfdng khac nhau. 
TH dd cd thd thiel ke, xfty dtfng md hinh thtfc td 
phii hdp va ttfdng tfng vdi ttfng hd bdi dd dat ket 
qua id'i tfu nhat. Ngoai ra, ket qua cua nghien ctfu 
xay dtfng quy trinh xu" ly vi sinh cho ntfdc ho bdi 
la tidn de dd tinh loan, xay dtfng cho cac nghien 
ctfu tiep theo • 
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ABSTRACT: 
This research is to determine microbiological and physicocliemical indexes in swimming 

pool water, tllen the effectiveness of treating microorganisms in swimming pool water solutions 
by using UV-iamp, Ozone and Ozone/UV equipment were assessed. The assessment' results 
show that 100% of swimming pool water samples did not meet the requirement of residual 
chlorine volume (exceeded up to 35 times of limited standards) and 20% of testing samples did 
not meet the requirement of pH. This research also successfully developed three processes for 
treating microorganisms in swimming pool water. In which, the Ozone/UV equipment was the 
most effective solution in treating common microorganisms (e.g. total Coliform and E.Coli) 
with treating rates of nearly 100%. 

Keywords: Swimming pool water, treatment processes, microorganisms. 
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