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TOM TAT

Hién nay, do nhu cdu tién loi nén viéc sit dung nude uong dong chai ngay cang phé bién.
Tuy nhién, viéc xir Iy nuwéc uéng dong chai bang cdc cong nghé truyén théng nhw phiong
phdp sir dung héa chdt (clo), phirong phdp tinh loc bang tham thau ngwoc RO, cong nghé loc
nuwoc Nano... thwong co nhuwoc diém la hé thé'ng phikc tap, chiém nhiéu dién tich, hiéu sudt
thdp, khong dam bao sikc khée (vi ldy di ham lirong khodng can thiét cho co thé)... Trong bai
bdo nay, hé thong xir Iy nuwde uong dong chai bang cong nghé loc, trao doi ion két hop Plasma
& nhiét do thap, dp sudt khi quyén, dwoc thiét ké va ché tao nham giai quyét cac nhiroc diém
trén. Nudc thuy cuc sau khi dwoc xir ly voi cdc chi tiéu hoa Iy, vi sinh dwoc xét nghiém tai
Trung Tam Ky Thudt Tiéu Chudn Po Liwong Chat Lirong 3 (Quatest 3), Vién Pasteur Tp.HCM
va Trung Tam Y Té dw Phong tinh Pong Nai cho két qua dat tiéu chuin QCVN 6-1:2010/
BYT. Su anh hwdng ciia dién dp, dong dién va thoi gian xir Iy dén hiéu sudt xivr Iy dwoc khdo
sat va ddanh gid. Véi heu leong 0.71/phit/module, dién dp 20 kV, dong 24 thi vi khudn bj tiéu
diét hoan toan.

Tir khod: cong nghé Plasma, nuwée uong dong chai, phwong phdp RO, céng nghé Nano
ABSTRACT

Nowadays, because of the convenience, bottled drinking water is becoming very popular.
However, there have been a lot of disadvantages in dealing with bottled drinking water
by using traditional technology such as using chemical (chlorine) treatment, the reverse
osmosis technology (RO) or nanofiltration technology... that are system complexity,
occupying a large area, low efficiency, no health insurance (filtered out needed mineral
for the body), ... In this study, the bottled drinking water treatment system using carbon
filtering, ion exchange and plasma technology at low temperature and at atmostpheric
pressure was designed and developed to solve the above disadvantages. The physical,
chemical, and microbial indicators in treated tap water were tested in Quality Assurance
and Testing Center 3 (QUATEST 3), Pasteur Institute of Ho Chi Minh City and Dong
Nai province's Preventive Medicine Center all satisfied QCVN 6-1:2010/BYT standard.
The effects of voltage, current and time to processing performance were examined and
evaluated. With input flow rate 0.7l/min/module, voltage 20 kV, current 24, the bacteria
were killed completely.

Keywords: Plasma technology, bottled drinking water, the reverse osmosis technology (RO),
nanofiltration technology.
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1. GIOI THIEU

Theo s6 liéu théng ké cua Lién Hiép Quéc,
nam 2013 cd hon 2,6 tri¢u nguoi trén toan cau
khong duoc tiép xtc véi didu kién vé sinh co
ban va gan mot ty ngudi khong duoc ding
nude sach. Mot bdo cdo gan day cta Ngin
hang Thé gidi ude tinh, t&i nam 2030, nhu cau
vé ngudn nudc cha con ngudi s& vuot lwong
cung to1 40%.

Tai Viét Nam, trong nhitng nim gan day,
do anh hudng cta qua trinh bién d6i khi hau
va qud trinh cong nghiép héa, dan dén nguon
nude sach & nhiéu khu dan cu, d6 thi, khu cong
nghiép, lang nghé... bi can kiét va 6 nhiém,
anh huong nghiém trong dén sinh hoat va st
khoe cta nguoi dan. Tir d6 nude uéng doéng
chai ra doi, dugc nguoi tiéu dung ua chudng
vi tinh tién lgi va an toan trong st dung cua
san pham nay.

Nhing nim qua dé dép tmg nhu ciu cua
nguoi tiéu dung, hang loat cdc nha may, co
s& san xuat nude uéng doéng chai ra doi cung
cap cho thi truong nhiéu san pham nudc udng
ddng chai da dang vé chung loai, phong phu
vé mau ma. Tuy nhién, mdt s6 s0 s san xuét
vi chay theo lgi nhuan da khong tuan thua quy
trinh, cac cong doan dam bdo an toan thuc
pham cho nén tinh trang 6 nhidm vi sinh vat
trong nudc udng dong chai con kha cao.

Nhu ching ta ciing da biét trén thi truong
hién nay phd bién nhat van la phuong phap tinh
loc bang tham thdu nguoc (Reverse Osmosis
- RO) va phuong phép loc nudc Nano. Tuy
nhién cac phuong phap nay c6 hi¢u qua kinh
té thp, kinh phi duy tri 16n, hiéu sudt thap va
dugc cho ring khong ¢6 1oi cho stre khoé.

Trong bai bao nay, cong nghé loc trao d6i
ion két hop cong nghé Plasma & nhiét d thép,
ap suat khi quyén [5] duoc mg dung trong

qué trinh xtr ly nude udng déng chai. Day la
mot phuong phap xtr ly mdi, xanh sach, chi
sir dung dién ning ma khong sir dung bét ki
mot loai héa chat nao nén rat than thién véi
mdi truong va suc khoe cia con ngudi. Déac
biét phuwong phap xir Iy nay cé cac vu diém
vuot troi so voi cac phuong phép xir ly truyén
thong nhy :

o Than thién vdi moi truong.

o Khong chiém dién tich.

o Van hanh cong nghé dé dang.

o Chi phi duy tri va bao dudng thap.

o D& dang diéu chinh luu lugng.

o Khaning xir Iy & nhiét d6 thap (30°—40°C).
o C6 tinh kinh té cao.

o Co loi cho strc khoé.

Nguyén ly xtr Iy cta céng nghé loc, trao ddi
jon va Plasma 1a: loc, trao d6i ion ¢4 nhiém vu
hap thy manh céc loai chat nhon, mui va chét
hitu co hoa tan, lam mém nude, loc nhiing ion
duong (Cation): Mg*", Ca*", Fe*', Fe*', ... va
nhiing ion 4m (Anion) nhu: CI-, NO, NO,”
[2,3]... con cong ngh¢ Plasma dua vao nguyén
ly dong luc hoc electrons va nguyén ly oxy
héa bac cao. Cac gdc oxy hoa rat manh nhu
HO*, O*, H*, O,, H,0, va tia UV ¢6 trong
Plasma lam phd v& céc lién két ion, lién két
cong hoa tri cia chét hitu co, vo co doc hai va
tiéu diét cac vi khuén c6 trong nude [4]. Hon
thé nira, khi nudc qua viung Plasma, céc chat
s& ton tai du6i dang ion nén rat dé hap thu vao
co thé.

Véi cac wu diém trén, xtr Iy nudc udng
déng chai bang cong nghé loc, trao dbi ion
két hop Plasma htra hen s& 1a mot trong
nhimg phwong phip xu ly phat trién trong
thoi gian toi.
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2. HE THONG XU LY NUOC UONG PONG CHAI BANG CONG NGHE LQC, TRAO

POI ION VA PLASMA

16

Chu thich:

(1) (8) Bon chira

(2) (9) May bom

(3) Loc than hoat tinh

(4) Hé théng lam mém va
trao ddi ion

(5) Budng diéu ap

(6) Van tiét luu

(7) Budng Plasma

(10) Tia cuc tim

(11) B9 phan loc tinh

(12) Phan chiét rot

(16) Mach diéu khién dong
Plasma

N

Hinh 1: Quy trinh xi 1y nwéc uong déng chai bang cong nghé loc, trao déi ion va Plasma

Hinh 1 md ta quy trinh xtr Iy nuwéc udng
d6ng chai bang cong nghé loc trao doi ion két
hop Plasma. Trong d6, nudce thuy cuc dua vao
dugc bom lién tuc nho may bom (2) qua loc
than hoat tinh (3) véi muc dich hép thu manh
cac loai chat nhom, mui va hitu co hoa tan.
Than hoat tinh con ching t6 dugc hi€u qua
trong viéc xur 1y chit phong xa, asen va amoni.
Nudc sau khi dugce xur ly qua than hoat tinh s€
tiép tuc duge xt 1y tiép qua hé thdng 1am mém
va trao doi ion (4). Sau khi nudc duoc 1am
mém va trao doi ion s& dugce dua 1én budng
diéu ap (5) sau d6 dugc diéu chinh va 6n dinh
lwu lwong nho di qua van tiét luu (6) trude
khi di vao budng Plasma (7). Plasma duoc
tao ra trong budng nho ndi voi dién ap cao
10 - 40KV va tan sb cao 20 - 65KHz tir mach
diéu khién dong Plasma (16) gom bd ngudn
Plasma va hé thong diéu khién dong Plasma.
Sau khi xt ly Plasma xong, nudc dugc dua
vao bon chira (8). True khi qua phan chiét
rét (12) nude sé qua budng xir ly bang tia cuc
tim (10) (UV - Ultra-violet light) véi muc dich
chdéng nhiém khuan sau xir ly, sau d6 nudc sé
qua bd phan loc tinh (11) 0,2 um dé loai bo
xac vi khuan (néu c6). V6i dinh hudng thiét ké
hé thdng xir Iy nudc udng déng chai cho co so

san xudt nho 1¢ nén hé thong duge thiét ké véi
céc thong sb nhu bang 1. Hé théng xir 1y hoan
thién v6i luu lugng 07 m*/ngay.

Bdng I: Théng s6 cua hé théng xir Iy nuée
uong dong chai

Cong suit: P = 4.5
KW/h

Luu luong xu ly:
01 - 07 m*/ngay

Nhiétdo: 30°C—40°C | Dién ap str dung: 220V

Kich thude: 4.0 x
20x25m

Khéi lwong: 200 Kg

Vat lidu: INOX

Dé kiém tra hiéu qua xir 1y cia hé thong,
thanh phan vi sinh dwoc khao sat. Nudc
duoc bom 1én budng xir Iy Plasma vdi luu
lugng 0.7 l/phl'lt/éng, kich hoat mach tao
dong Plasma, dién ap dau vao thay d6i 110
+ 220V, thay doi dong dién tir 01 + 04 A,
thay d6i dién ap dau ra tir 10 + 40 kV va
thay dbi thoi gian xir ly. Cdc mau duoc
lay 2 miu/lan va dugc bao quan trude khi
dua di phan tich béi vién Pasteur, trung
tam K§ Thuét Tiéu Chuan Do Luong Chat
Luong 3 (Quatest 3) va trung tdm Y té
du phong tinh Pdng Nai theo tiéu chuan
QCVN 6:1-2010/BYT [1].
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Hinh 2: Hé théng xir Iy medc uong dong chai

3. KET QUA VA THAO LUAN
3.1 Anh huéng ciia dién ap diu ra va dong
dién dén két qua xir Iy

Hinh 3 thé hién sy anh huong cua dién ap
dau ra va dong dién dén két qua xtr 1y E.coli &
Coliforms téng s6, truc khuan mu xanh, bao tir
vi khuan va khuin duong rudt véi luu lugng
xt ly 13 0.7Uphut/dng, dong dién 2A. Khi bat
dau phéng tia Plasma lic nay dién 4p dang
1a 10 kV tuwong tng voi dong 1A, sb lugng
vi khuan E.coli & Coliforms tong s6, bao tir
vi khuan, khuan dudng rudt giam nhanh, tuy
nhién véi vi khuan mu xanh thi s6 luong giam

chua déng ké. Nhung khi tang dién ap tir 10 —
20 kV va dong tir 1 —2 A thi vi khuan mu xanh
giam tuwong tng tir 140 — 5 va 140 — 3. Tiép
tuc tang di¢n ap 1én 22 kV, dong 2.2 A thi nhan
thdy s lwong vi khudn mu xanh khong doi,
két thic thi nghiém. Tuy nhién véi két qua
nhu vay van chua dat theo tiéu chuan QCVN
6:1-2010/BYT. Tir két qua trén ta c6 thé thiy
rang dién 4p dau ra va dong dién anh hudng
rat 16n dén qua trinh xtr ly, vi khi dién ap tang,
qua trinh oxy hoa xdy ra manh hon do di¢n
truong 16n kéo theo ndng dd céc chat oxy hoa
trong mdi trudng nude 16n hon két qua 1a quéa
trinh xur ly nhanh hon.

i s0 luong
s0 lugng
160
160
140

140 7 140
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120
\112 i
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==E coli & Coliform
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=f=Truc khudn md xanh
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==Bao tf vi khudn
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Hinh 3: Anh huéng cia dién dp dau ra va dong dién dén két qua xir Iy
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3.2 Anh huéng ciia thoi gian xir 1y dén két

qua xu ly

Hinh 4 la anh hudéng cua thoi gian xtr ly
dén két qua xir ly E.coli & Coliforms tong sb,
truc khudn mu xanh, bao tir vi khuan va khuin
dudng rudt. Ung vé6i thoi gian xir 1y 13 0,04s
thi s6 lwong vi khuan E.coli & Coliforms, bao
tir vi khuan, khuan dudng rudt giam nhanh tuy
nhién vi khuan mi xanh s6 luong giam chua
dang ké nhung khi kéo dai thoi gian xtr 1y 1én
0,14s thi tat ca vi khuén bi tiéu diét hoan toan.
Tir d6 ta thy, ngoai sy anh hudng cua dién ap
va dong dién thi thoi gian xt ly cling 1a mot

3.3 D4nh gii két qua sau xir 1y

;
KT3 - 027160 T4
o Phuem phip
Tén chi tiéy i (A

T1 Him hegng nitrt (N ) mgl X 21

72 Him fwgng mbrat (N050), mg/L | SMEY i 13

- s | e

73 Him hegng elo du (C1), mgyl i 0,03

14 Him Jaong floma (F7), myL |SMEWW''2012| | 0z Khing ph

(4110 8)
7.5 Him hrong cyanua (CN), mgL | HACH Method | 0,07 0,05 | Khing phit hi¢n
L
76 Him ligmg bo (B), 2012 ‘ 05 0,05
7.7 Hiin lwgng bari (Ba), mgll, |SMEWW! 2012 0.7 005 | Khing phit hign

(3120

SMEWW' 2012 | 04 001 | Khing phit hifn

(3120 B)

7.4 Hum hegmg mangan (Mn),  mglL

79 Him hromg dong (Cu), 20 0,01 | Khing phit hign

700 Him lepmg cadimi (Cd), . | SMEWW 1| 0003 | 0002 | Khong phit hidn

(3120 B)

701 Ham lwgng niken (Ni), mg/L SMEWW 2012| 0,07 002 | Khimg phit hién
(3120 B)

7.12 Him ling chi (Pb) mg/ll. |SMEWW 2012 | 0,01 001 | Khing phit hign
(2120 B)

713 Him luymg crom (Cr}, mg/L, | SME! 0,05 001 | Khong phit hién

714 Him lugng selene (Se), my/l 0,01 0,003

115 Hém hegng molybden (Mo} mg | 007 0

0,02 0,003

Khing phit hin

L6 Him lwgmg antimon (3h),

012 0006 | 0001 | Khdng phit hign

707 Him lisgmg iy ngin (Hi),

I8 0,01 0,001 | Khing phit hign
719 1] 20 | Khéng phit hién
1.0 Tk 10 ‘ FKhing phit hign
121 T} 1] héng phid bién

b

QUATEST

Hinh 5: Két qua xét nghiém héa Iy tai trung tam
K7 Thudt Tiéu Chudn Do Luong Chat Lirong 3
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yéu t6 quan trong anh huéng dén két qua xi
ly. Tuong Gng véi cung muc nang lugng xu
ly, thoi gian xir 1y cang lau thi két qua xir ly
cang tot.
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#=Bao tir vi khudn
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—<—Khudn dwerng rudt
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Hinh 4: Anh hwong cua thoi gian xur ly dén
ket qua xur ly

ogls2014

KT3 - 02716MT4 &;m/(;]

Phuong phép Gi6i han{ Kefqua thr

Tén chi tiéu

thit phithién|  nghiém
| [722 Coliform thng 6, CFU/ 250 mL TCVN (B) Nhé hon 1)
6187-1: 2009
723 Escherichia coli, CFU/250 mL TCVYN © Nhé hon 1¢9)
6187-1: 2009
724 Khudn duomg rdt, — CFU/250 mL TCVN B) Nhé hon 1

Streptococei feacal
QCVN 06-1:2010 .
Nho hon 1*9

|

\

\

|

\

| .
6189-2: 2009 l

|

|

\

7.25 Bao tir vi khudn ky khi khr sulfit TCVN B)
(Clostridia), CFU/50 mL | 6191-2:1996
726  Pseudomonas acruginosa, (B) Nho hon 1)

IS0

CFU/ 250 mL 16266 : 2006

Ghi chii:  Tk. : Tham khao

SMEWW: Standard Methods for the Examination of Water and Waste water.

(*¥) : Két qua duoe biéu thi nhé hon 1 CFU/ 250 mL hodic 1 CFU/ S0mL khi khéng c6 khuén lac

moc trén dia.

(A): Mirc gidi han t6i da cho phép theo QCVN 06-1:2010/BYT quy dinh céc chi tiéu héa hoc cia
nude uong dong chai lién quan dén an toan thue phém — Phy lye 1T va quy dinh cdc chi tiéu vi sinh
Vit cia nude udng déng chai — Phu lye 1L X .

(B): Néu sb vi khudn (bao tir) > 1 va <2 thi tién hanh kiém tra lan thir hai. Néu s6 vi khuén (bao ttr)
> 2 thi loai bo. s

(C): Khong phét hién duge trong bét ky mau nT;/

\.
\

0 TRUNG TAM KY THUAT TIEU CHUAN PO LUONG CHAT LUQNG 3 |

SURANCE & TESTING CENTER

Hinh 6: Két qua xét nghiém vi sinh tai trung tdm
Ky Thudt Tiéu Chudn Po Lirong Chat Luong 3
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3.4 So sanh hé thong xir Iy bang cong nghé¢ Plasma véi hai hé thong phé bién nhat hi¢n

nay
Plasma RO Nano Bac
Nudc thiy cuc Nude thuy cyc Nude thiy cuc
\’ e -
= e Bon chira Bon chira
Bon chira
¥ X v
Loc than hoat tinh  thé
Loc than hoat tinh : : Locthd
v v v
2 Trao dbi ion Thiét bi trao doi ion
Trao doi ion
e ———— T | === |
. Loc tinh 5pm i
| Xit Iy Plasma | | . 3 : | Loctinh |
I— e | | v I : ! :
T Il Loctimhlym || | ThiétbilocNanoxily ||
Bon chira nwde xt Iy | I ; _ J
" | v I I kim loai |
., || Bonchianuécmém || ! l
X ly UV | I | v :
1 ! v ||| ThiétbilocNanoxily |,
Loc tinh 0.2 pm | I I | visinh |
I I
| .
A | Bén chira - v |
Nudc udng I " I | Bdn chira |
I I I
| Xt Iy L v |
[ 1t Iy Ozone | —
| | Xt Iy Ozone I
1/ | |
Xt Iy UV Tl
1 Xit Iy UV
¢ J
Nudc uong . 2
Nuoc uong

Hinh 7: So sdnh giita hé thong Plasma véi 2 hé thong phé bién RO va Nano Bac

5. KET LUAN

Trong nghién ctu nay, tac gia da thanh
cong trong viéc thiét ké, ché tao va kiém tra hé
thdng xir Iy nudc uéng déng chai 07 m*/ngay
bing cong nghé loc trao ddi ion va Plasma.
V6i cong nghé Plasma, hé thong xi 1y nho
gon, khong st dung hoa chit, van hanh don
gian, chi phi thip va dic biét 1a hidu suat cao.
Riéng d6i voi thiét bi trong nghién ciru nay,

ngudn Plasma ¢ dién ap 20KV, dong dién 2A
va thoi gian xtr Iy 0.14s nudce sau xur ly dat ti€u
chuan QCVN 6:1-2010/BYT.
LOI CAM ON

Xin chin thanh cam on thiy, ¢c6 Trudng
Pai hoc Su pham K¥ thuat TP.HCM da ho trg
trong sudt thoi gian hoan thanh nghién ctu
nay.
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