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TOM TAT:

Bai vi€t xdc dinh cic théng s8 héa 1y, cic chi tiéu vé vi sinh vit trong nude b bdi, tr d6 khao
sathiéu qué Xt 1y vi sinh vat trong nude hd bai biing cdc thi€t bi (dén UV, Ozone va Ozone/UV).
Két qua khio sat cho thd'y 100% hé boi khong dat tiéu chudn vé du lugng Clo (cao gdp 35 lan
50 v61 quy dinh cho phép) va 20% hd khéng dat uéu chufin vé ndng d6 pH. Bén canh d6, bai
Vi€t dd xdy dyng thinh cong 3 quy trinh x& 1y vi sinh vat trong nuée hé bai; trong dé, quy triinh
XU 1§ vi sinh vt biing thi€t bi Ozone/UV cho k&t qua 16t nhdt va higu sudt x Iy dat 100% véi
chi tiéu E.Coli va hon 99% cho 18ng Coliform trong nudc hé bai.

Tir khéa: Nudc hd bdi, quy trinh xi Iy, vi sinh vat.

1. Pat vin dé

Hién nay, nuéc hd bai duge xi Iy bing héa
chdt chita Clo d€ khi¥ tritng v loai bd vi sinh vt
gy hai 1 rdt phS bi€n. Clo di dnh hudng nhiéu
dén sie khde, nhu: Gay dau mit, kho da, mii hic
khé chiv, gdy ra cdc loai bénh phy khoa, bénh
1u, bénh tiéu chdy. Clo con phén tng vdi md
héi, nude 1i€u, 1€ bio da va cdc vit lidu sinh hoc
khdc d€ sdn sinh ra di loai phy phim c6 lién
quan dén b&nh hen suyén va ung thu bang quang.
Ngoii nhitng tdc har teén, x{t Iy nudc bing héa
ch&t chita Clo vdt 1&n kém va dnh hudng xiu dén
moi trusng.

Tir nhitng han ché néi trén, bai vi€l da nghién
cltu “xdy dung quy einh x{ 1§ vi sinh trong nude hd
bai” vér muc dich khdo sdt khdi ning xt 1y vi sinh
bling d&n UV; Ozone: Ozone/UV vi xiy dung quy
trinh x{ 1y vi sinh trong nudc hd bei nhim dim bao
chdl lwong nude ma hoan toan khdng sit dung héa
chit, ddm bdo sirc khde cho con ngudi, thin thién
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vdi méi (rudng va mang lai hiéu qué kinh té cao
cho xi héi.

2. D6i tugng vi phuong phap nghién cifu

2.1. Déi tigng nghién citn

Miu nude duge 1dy (a1 10 hd bai trén dia ban
tinh Trd Vinh, gém: HS bdi 1ai khu lién hiép thé
thao (A): hd bai tai trung tim bai 181 (A,): hd boi
tai nha khdch (A;); hd bai i tudng qudc 1& (A,);
hé bai tai tndng tiéu hoe (As); hé boi 1ai khu vui
chdi tré em (Ay); hé bai tai khu vui chai (A;); hd
bai tai trudng mam non (Ay); hd boi tai Sao Bém
(A); hé bdi tai truiing thire hiinh (A,q).

Sau khi 18y miu, mau dugc dua vé phong thi
nghiém d¢ khio st cic chitiéu vé héa Iy (Cl, du,
pH, d6 duc, miu sdc, mdi vi, ham lugng Amoni,
do cing tinh theo CaCO,) va khio sét 2 chi tiéu vi
sinh E.Coli, t8ng Coliform.

Mau nudc cdp cdy vi sinh duge xde dinh chi tiéu
vi sinh E.Coli; Coliform va dvdc xi Iy bing céc
UV, Ozone va Ozone/ UV.




HOA HOE - CONG NGHE THUG PHAM

2.2. Phuong phdp nghién citu
2.2.). Khéo st chdt htgng mcdc iong hd boi 1ai
rinh Tra Vinh
Tién banh khdo sdt va so sinh v6i gidi han theo
QCVN 02:2009/BYT [5).
8ang 1. Mot §6 chitiéu héalli
va chi tiéu vi sinh

T Chitsy Ph;‘:';ghfe":p Giéi han

1 Cly du Pharo 100 0.4 -0,8ppm
2 D6 dye Pharo 100 5NTU

3 | Mausdc Pharo 100 15TCU

4 Amoni Pharo 100 3mgiL

5 Muivi Cam quan Khong

6 pH TCVN 6492.1999 60-85

7| ECol L‘;‘é”é:%gg; 0 TB/H00ML
g | Tong TCVN 6848:2007 | <2,210°

Coliform (IS0 4832:2007) MPN

Bdng 2. BS fri thi nghiém khdo sat khd naing
xu ly vi sinh bdng den UV

| Luu |Ham lugng| Ham lugng Nang
nghlam lugng | E.Coli | t8ng Collform | lugng dén
by | mBimL) | (MPN) | uvw)
1100
2 150 6.000 528.000 1
T I

2.2.3. Khdo sart khd nang xit Iy vi sinh 1rong mtae
béng Ozone (Hinh 2).
BAng 3. BA tri thi nghiém khdo sat khé nang
xU 1y vi sinh béng Ozone

[ gl s o
(L) | (TB/mL) (MPN)
1| 100
2 300 6.000 §528.000 1
3 400

Bdnh pid chat lugng nuée hd bai dya vao k€t
qud phan tich so sdnh vdi gidi han cho phép.

Phudng phdp I8y miu va bdo quin miu nude
hd bai:

- Lay mdu theo “Hudng din 1dy miu d hd ao
w nhién va nhin tao” (TCVN 5994:1995) (ISO
5667-4:1987) [2] va “Hudng din k¥ thudt 18y
miu" (TCVN 6663-1:2011) (ISO 5667-1:2006) [3].

- M&i hd bai 1d'y 2 miiu (S00mL/mau)

- Xdc dinh cic chi néu héa Ly va chi tiéu vé vi
sinh dugc thyc hién ddng thin v6i 2 miu trén. Mbi
thi nghiém [ap lai 3 lan.

2.2.2. Khdio sdir khd nang xit I vi sinh trong mc
bing den UV

trude xir ly

Hinh 1: §d dé x{' ly nudc
hé boi béng dén UV

2.2.4. Khéio st khd ndng xit Iy két hop ciia dén
Ozone/UV (Hinh 3).

Bdng 4. BS fri thi nghiém khdo sat khd ndng
xU ly vi sinh béng Ozone/UV

I oro| EGor oy oo |27
1 (Uh) | (TBImL) | (MPN) W)
T 400 | ! ‘
2 500 6000 528000 | 1 .t
T 3,600
Uy
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Bom  Van ozone

Hinh 2: S0 d6 x{ ly nudc hé boi
béng Ozone

Bom Vaan ozone uv

Hinh 3: 80 dé x Iy vi sinh béng

Ozone/UV
Pdnh gid khd ning xit Iy E.Coli vi tng Ti€n hanh khdo sit luu lugng xi 1y vi sinh clia
Coliform bing Ozone/UV difa vao hiéu suat xify. k&l Ozone/UV va ghi nhan k€t qué. (Hinh 4).
Cic thi€1 bi dugc 1dp rdp trén mdt mé hinh Dinh gid khd ning xi ly &ng Coliform ciia
chung: Ozone/UV. Ozone/UV dua vao hiéu suat xit 1y,

Trong qué trinh x 1y v1 sinh cho
nude bing dén UV, thi€l b tao Ozone
s€ khdng dugc hoat dong.

Bang 5. BS tri thi nghiém khdo sat khd ndng |
xU ly tudn hoan

2.2.5. Khdio st khé néing xit 1y tudn Thi Luu Ham lugng Ozone | PenUV | Thl gian
hodn nuc bing hé thng Ozone/UV | poriam | 14609 | tBng Colform M) W) (phgl)
Miu géc ban ddu dugc ting lugng (Lm) (MPN)
tdng Coliform 20.000 MPN/mL v ‘
khdo sat kha ndng XUt Iy vi sinh bing 2 600 20.000 |
Ozone/UV vdi luu lugng t6i vy, thai 00 ! i % ‘
gian x{r1y wan hoan 30 phat. 3 |

Hinh 4: S0 dé x{ ly vi sinh bdng Ozone/UV
Bom Van ozone uv

o—re—{

Y Y )
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Bdng 6. K&t qud thit nghiém tai Phong vi sinh vé Trung tam phan fich - kiém nghiém TVU,

Trudng Pai hoc Tra Vinh

: . .
| Ma (Cr:’;f) pH (TEE::L) c(‘:ﬂ";"r;')“ Amoni | Bomau | Boduc | Ma |
1 A 4,90 88 | KPH KPH KPH

2| A 28,1 81 | KeH 120 | KPH

3| A 13,0 77 | KeH | KPH KPH

i A 5,00 76 | KPH | KPH | KPH

5| Ag 505 67 | KPH KPH | KPH

6| A 255 45 | KPH | aoo0 | Kpn | KMOn9mau | KPH | Miihdc
1 A 3,00 73 | KPH | 1400 | KPH

8| Ay 215 78 | 4220 | 10000 | KPH

| A 485 74 | KPH 1000 | KPH

0] Ay 6,20 78 | 40 % KPH

C4c thi€t bi dwdc 14p rdp trén mot mé hinh
chung: Ozone/UV,

Trong qui trinh x& 1§ vi sinh bing den UV,
Ozone sé khong duce hoat ddng.

3. Két qua va thao lun

3.1. Két qud do cdc chl ticu héa Iy va cde chi
tidu v vi sinh (Bing 6)

TV k&1 thye nghiém cho thi'y, du lugng Clo
chi€m ham Iugng cao, vugt gidi han cho phép 12
35 lin, 100% hé bdi déu khong dat theo ticu
chuiin vé du ludng Clo v 20% hd khong dat tiéu
chufin vé& pH. Piéu niy c6 thé gidi thich nhy sau:
do him lugng Clo trong nudc hé bdi cao nén tao
thinh hypochlorous acid va Clohydric acid lam
214 trj pH thay d81. pH = 6 thi HOCI chigm 99,5%,
OCl chidm 0,5%: pH = 7 thi HOCI chi€m 79%,
OCI chi€m 21%; pH = 8 thi HOCI chi€m 25%.
OCl chiém 75%. K&1 qui khao sit cho tha'y 10 hd
bai én nay trén dia ban tinh Trd Vinh ¢6 hdn

80% hé bdi dat cdc chi iéu héa i (46 mau, do
duc vi amoni) nhung chi tiéu vé Clo du va mii thi
da phin déu khong dat theo tiéu chuidn.

K&l qud khdo sit vi sinh cho thdy 80% hé bai
dat chi tiéu E.Coli trong d6 c6 hai dia diém vudt
mite tiéu chudn, dia didm ¢é chi tiéu vuot mic cao
nhi't ) hd Ag duge x1t 1i biing cdc vat héu dudc
phim vi giiim luong Clo d€ khong gy kich itng
da cho cic ré em nén khd ning x{ Iy v& mit vi
sinh khong vuot trdi biing Clo, dia diém A, khong
datchitién E.Coli 1 do hd duoc a3t ngodi . C6
80% hd dat chi tiéu dng Coliform vi 20% hé
khong dat la Agva A,

3.2. Két qué khdo sdt khd ning xit ly vi sinh
trong nude hé boi

K&t qud do nude c§ dinh vi sinh ¢6 luang
E.Coli 14 6.000 (TB/100mL) va |€ng Coliform 12
528.000 (MPN).

3.2.1. Khdo s khd ndng xit I ciia dén UV

BAng 7. K&t qud khdo sét khd ndng xd ly vi sinh bang dén UV

Thi nghim | Luu higng (/) | Néng lugng dén UV (W)
‘ 1 100

R 1
-

Hiéu sus xt 1 E.Coli (%) | Higu sustxirly Coliform (%) |
100 99,97 ‘

100 02
w0 9976 ‘
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Nban xét: Tir k¢t qui cho thdy qua ¢d 3l mife vu lugng thip vi thdi gian Ivu 1du hon do d6
lugng nude, dén UV déu xit Iy sach E.Coli, dat vi sinh dudce x(t 1y sach han.
100% higu suat, P& vii 18ng Colifofm, & luu ludng Qua k€t qua khio sdt trén, nhém da dé ra mot
100L/h xu]y 16t han, & mite heu lugng thap hon s& mé hinh x{ 1§ vi sinh khép kin, vé1 su két hgp
X [ 18t han, vi thdi gian litu fau hon tlr dé6 vi sinh ciia Ozone/UV tai lvu lugng cao nhat 600L/h,

dugc xi [ hiéu qua hon. nhém ti€p tue xi [y mot miu nue khic dé ki€m
3.2.2. Khdo sdt khd ndng xi Iy bing Ozone nghiém lai khd ning x& ly cGa 2 thi€1 bj. Lan

Bang 8. K& qué khdo sat khé naing xu Iy vi sinh bang Ozone

\Th[nghlem‘ Luu lugng (L) |  Ozone (g/) \ Hiéu susit xil I E.Coli (%) | Higu sustxil 1y Colform (%)
\

200 ‘ 100 99,95
2 50 1 ' 100 99,88
‘ 3 [‘ 400 ‘ 100 99,70 ‘

Nhin xét: Ca 3 mic Jwu Jugng thi E.Coli déu  nay mé hinh dugc tao theo mét hé thdng tudn
dugc x{t 1y sach, t6ng Colifoim & 200L/h thip hon  hoan, gidp han ch& 1&n nudc, i€t kiém chi phi
50 va1 2 luu l\mng con lai. & mite hro lugng thap va thdi gian, x 1y sach vi sinh trong nuéc ddm
han s& xi 1y tS1 hon vi thdi gian luu Jau hontit d6 bdo chdt lvgng nude 16t hon, thay the Clo ddc
vi sinh dugc xit 1y 161 hon. hai, bdo vé sitc khie con ngudi, dic biét than

3.2.3. Khéio sdt kha nding xit Iy bang Ozone/ UV thién vdi méi truding.

BAng 9. K&t qud khdo sat khé néng xU Iy vi sinh béing Ozone/UV

\ Thinghiém | Luu Iuong (Lh) | Ozone (g/h) Pén UV | Hidu suat xii ly E.Coli (%) | Hidu suat xi ly Coliform (%)

| L» 100 99,98
‘ 11 { 100 99,94
‘ 3 [ ‘ ‘ 100 99,86
Nhin xét: E.Coli duge xir ly dat 100%, lé'ug 3.2.4. Khdiio st khd nang xit Iy ting hoan bing
coliform & luu lugng dat két qui (8t nhat 12 400L/h. hé théng Ozone/UV (Bang 10)
Tir Bing 7, 8, 9 cho thiy sy k&t hgp gida Miu dude xit 1y dat két qua khoang 1.000 1dn

Ozone/UV xtt Iy vi sinh 51 nhat. Khi ning x¥ 1y so vdi m&u ban ddu. Su k&t hgp niy dat hiéu qud
E.coli ciing nhir t6ng coliform dat iéu sudtcao & (8ida, c6 thé dp dung cho quy md hd boi rgng Idn.

BAng 10. K&t qud khdo st khd néing xi ly tudn hoan béng Ozone/UV
Thinghiém | Luu ludng (L/h) ‘ Ham lugng t8ng Coliform (MPN) | Hiéu sust xti 1y (%) | Hiéu suat trung binh (%)
— )P I

}7 1 ‘ 99,89
ﬁ 600 20000 40,79 9984
3 ‘ 99,85
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4. K&t lugn

Nghi€n ciu da thanh cong trong cong téc 14y
mﬁu: XU 1y mau v phan tich miu theo ddng tiéu
chufin Viét Nam.

K&t qud cda dot khio sat cho thiy chat luong
nube hd bdi cia 10 hé 1rén dia ban tinh Trd Vinh
hién nay vin chua dat yéu cdu theo quy chuin
cia b y t&€ (QCVN 02:2009/BYT). cu thé ¢6
10/10 hd bai cé chit lwgng nude co ndng dé Clo
du vt mife cho phép. Pic biét, ndi cé ndng do
Clo duf cao nhd1 la A, cao gdp 35 1dn lugng Clo
cho phép va ndi ¢6 ndng d6 Clo du thidp nhi 1a
Agciing cao sap si 3 1an v6i mite quy dinh, Vé chi
liéw E.Coli va Coliform c6 8/10 hé dat chuin theo
quy dinh cho phép, hd c¢é mifc E.Coli cao nhat la
Agcao d&n 4.220 lan Jugng vi sinh cho phép, 12 do
tai hd x{f 1y bing cdc phuang phip gidm Clo k&1
hdp dudc pham khéng xi 1y hi¢u qué biing cic
phuang phdp xu ly thdng thudng nhu Clo hay
phitdng phdp UV v Ozone dang nghién cdu, N&u

TAILIEU THAM KHAO:

HOA HOG - CONG NGHE THUC PHAM

sit dyng md hinh Ozone vi UV két hop thi khi
nang xit 1 E.Coli la gdin nhy hodn 1odn va 18ng
Coliform hon 99%.

Tir k&t qud khdo it khi nang xif Iy vi sinh ciia
den UV va thi€l bj tao Ozone cho thiy viéc st
dung k&1 hap hat thi€l bi dat hiéu qud xit 1y cao
hon so vdi viée sit dung don 1é mét thi€l by, Hiéu
sudt xi by dat 100% vdi chi tiéu E.Coli va hon 99%
cho 8ng Coliform dé1 vdi moi luu lugng.

B¢ 1di dd xay dung thanh cdng md hinh xit 1§
vi sinh ¢ho hd bdi bing nhitng mé phéng duge
1hi€1 k€ trong phong thi nghiém. Viéc mé phdng
nay gidp ghi nhin tc quan vé khi niing x{ 1y vi
sinh clia thi&t bi d&i vdi tirng hwu Jwgng khéc nhau,
Tir d6 cé hé i€l k&, xdy dyng mé hinh thuc t&
phit hap va tudng itng véi tirng hd boi dé dat k&t
qué 161 wu nhdt. Ngodi ta, k€t qué cla nghién citu
xdy ding quy trinh xi Iy vi sinh cho nude bé boi
la tién dé d€ tinh todn, xdy ding cho cic nghién
cltu ti€p theo m
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ABSTRACT:

This research is to determine microbiological and physicochemical indexes in swimming
pool water, then the effectiveness of treating microorganisms in swimming pool water solutions
by using UV-tamp, 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, reatment processes, microorganisms.
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