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Nguyén Hoang Nghi'", Trin Vinh Di¢u*, Poan Thi Yén Oanh?

1Trwo‘ng Dai hoc Bach khoa Ha Ngi
2Nha xudt ban Khoa hoc ti nhién va Céng nghé, Vién Han 1am Khoa hoc va Céng nghé Viét Nam
Dén Toa soan 14-12-2016; Chip nhan ding 6-02-2017

Abstract

Pesticides are used widely in agriculture that is a potential risk to cause pollution of water resource. Residual
pesticide in vegetables and fruits during sparying process of plant protection chemicals is big problem in many
countries. Right uses of pesticides (dosage, concentration of pesticide, period of spraying, moments of harvests...)
provide conditions for their degradation under natural factors such as rain, UV radiation, time and so on. On other hands
it is necessary to apply different methods for degradation and removal of residual pesticide in water, in vegetables and
fruits (uncooked food) especially for family scale of uses. Besides problem of pesticide degradation, disinfection of
drinking water and uncooked food also is a pressing requirement particularly for rural areas. According to FDA Federal
Register Vol. 66, N.123 (2001), the Food and Drug Administration (FDA US) is amending the food additive regulations
to provide for the safe use of ozone in gaseous and aqueous phases as an antimicrobical agent on food, including meat
and poultry. As such the immersion and washing of uncooked food including meats in ozonated water is considered to
be an effective method to remove residual pesticide in food. In last decades wide research on this topic in the world is
recognized. In this work, we show the series of visual experiments on ability of ozone to degrade and remove pesticide
in agueous phase as well as microorganism like algae and fungi. Based on disinfection Chick-Watson law the pesticide
degradation levels in water with and without ozonation is estimated in an animal testing by observing livetime of small
loach-fish. Removal of algae in water and fungi in food by ozone is observed by optical microphotography. The

standard test on Coliform and E. coli in 0zone treated stagnant water has been carried out by Quatest 1.

Keywords. Pesticide, residual, uncooked food, degradation, removal, ozone, ozonated water, disinfection Chick-

Watson law, loach-fish, algae, fungi, Coliform, Quatest 1.

1. MO PAU

Cac loai chat bao vé thuc vat duoc st dung rat
nhiéu trong tat ca cac qudc gia. Chi riéng & My, nam
2001 ngudi ta da sir dung khoang 2 triéu tan cac loai
chat diét khuan va chat bao vé thuc vat (~76 % danh
cho bao vé thuc vat), tinh ra mdi ngudi My dung
khoang 1,8 kg mdi nam (sb liéu cuaa EPA, My). Chat
bao vé thuc vat bao gdm rét nhidu chang loai dung
cho cac d6i twgng khac nhau nhu: diét khuan, diét vi
nam, tao, diét sau bo, diét rudi mudi con tring,
chuét, mbi mot.... Chat bao vé thuc vat la cac hop
chat hiru co (phan 16n), cac ché pham sinh hoc va
cac hop chat vo co. Chit bao vé thuc vat hitu co
goém: hop chit hitu co chaa photpho (Ophatox), hop
chit hitu co chta clo (Fastax); cachamat;
pyrethroid ....

Mac dau cac chat bao vé thyc vat c6 the tu phan
huy theo thoi gian, nhung ching déu gay 6 nhiém
ngudn nudce va rau qua nhat 1a khi lam dung hoic sir
dung chldng khong ding cach. Hang nam ¢ My
ngudi ta phai bo ra 10 ty USD dé khoi phuc mdi

truong do 6 nhidm céc chat bao vé thuc vat, dong
thoi chét bao vé thuc vat dem lai loi ich khoang 40
ty USD nho ting ning suét cay trong.

Ozon la chét oxi héa manh [1], duoc tng dung
nhu 1a chat diét khuan tir cudi thé ky 19 tai Chau Au
va sau d6 1a tai Chau A va Bic My. Trong hon 100
nim qua, chwa ghi nhan su cd nghiém trong nao
trong viéc sir dung ozon cé & vi, khac véi clo, ozon
tu huy trong nuéc va khdng khi trong thoi gian
ngan. Vi vay ozon la chat oxi hoa duoc sir dung tic
thoi (in-situ), khong dong chai dugc. Hién nay ozon
dang dan thay cho clo trong viéc khir khuan tai cac
nha may nudc cong suat 1on trén khip thé gigi. May
phéat ozon cling dwgc dung rong rai trong gia dinh,
c6 thé tim mua cac may 0zon san Xut tai Chau Au,
Han Quoc Trung Quéc, Nhat Ban, Australia va
M5.... O nhimg nuéc nhiét d6i, dang phat trién nhu
An Do, Trung Québc va & cac vung héo lanh xa cac
thanh phd lon, ozon dang dwoc dung trong qui md
gia dinh nhu mot phwong phap diét khuan hiéu qua.
Hién nay rat nhiéu cac cong ty va hang trong linh
vyc méi trudng dang thiét ké, san xuat céc thiét bi
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ozon va ung dung ozon d& khir khuin nuéc va
khong khi, co thé liét ké cac hang ndi tiéng nhu ozon
Solutions (Hoa Ky), Lenntech (Ha Lan), Trotec
GmbH (btc), Ozonia (Thuy Si), Primozone (Thuy
bién), Metawater (Nhat Ban).... Co quan quan ly
thuc pham va thuéc My FDA (Food and Drug
Administration) coi ozon la chét oxi héa ding trong
khir khuan. S6 ghi Federal Register Vol. 66, No. 123
(2001) kién nghi coi ozon la chat khir khuan ddi voi
hoa qua va thit [2]. Rat nhiéu cac nghién ctu da
dugc cdng bd vé ung dung ozon dé khir khuan khir
mui, khar mau, v hiéu héa du luong thude trir sau
trong nudc va khoéng khi. Trong mdi trudng nudc,
ozon tao ra goc ty do *OH ciing 1a chat oxi hoa
manh. T4t ca thong tin d6 déu cho thdy ozon phan
tng manh dac biét voi cac chat hiru co (khuan, vi
sinh vat, thudc trir su hitu co, chét hitu co d& bay
hoi (chat tao mui)) va 0zon manh hon so véi clor va
cloramin. Vi vay liéu lugng sir dung ozon rat nho,
mot vai mg/lit (ppm) trong mét vai phut (ppm-phat),
tham chi thoi gian diét khuan chi tinh bang gidy va
diéu quan trong hon, ozon khéng du dong lau, nhat
1a trong nugc (15 phit, 25 °C). Vi hai dic tinh @6
ozon dugc coi 1a chat diét khuan va khar doc than
thién voi méi tredng. Mat khac 1a chat oxi héa manh
nén dung ozon nong do6 cao va kéo dai 1am hai phéi.
Tuy nhién nhu vira néu, lidu lugng can dé diét khuan
la rat nho (ndng do nho, thoi gian ngan) nén dung
ozon trong gia dinh khong hoic rét it khi gay hai (¢
My, cho phép liéu lwong ozon trong khong khi 12 0,1
ppm-8 gIO' 0,3 ppm-muoi lam phat/2 lan trong
ngay). Rat nghién cau vé dung ozon khir du luong
thudc trir sdu trong rau qua (dung nudc ozon héa) va
ca trong mat ong (dung khi ozon) da dugc cong bd
va déu ghi nhan rang trong nuoe liu lwong ozon
(ndng d6 nhan vai thoi gian) can dé khir doc la
khong cao, chi mot vai ppm-phat [3-5].

2. PHUONG PHAP NGHIEN CUU
Kha nang cua ozon trong viéc loai bo vi sinh vat

(Coliform, tao, nAm mdc) trong nudce va trong khéng
khi dugc xac dinh bang cach quan sat trén hién vi

Pham Hoang Ngh; va cgng su

quang hoc va bing phuong phéap thir chuyén dung
theo TCVN 6187-2:1996. Mrc d6 phan huy mot sb
chat bao vé thyc vt trong nudc 0zon duge xac dinh
bang cach quan sét thoi gian song cua dong vat thir
va &p dung dinh luat khir khuan Chick-Watson.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru d9 suy giam ham lwong thudc trir
sau trong nuwéc bang cach quan sat thoi gian séng
cia ca chach va 4p dung dinh luat khir khuin
Chick-Watson

Pi tién hanh nghién ciu anh huong cua hai chat
bao vé thuc vat hitu co chira phospho la Ophatox
(hoat chat: Fenitrothrion CgH;,NOsPS) va hop chit
hru co chtra clor Fastax, Motox, Cyperkill... (hoat
chat: Cypermethrin C»,H1oCI,NO) Ién thoi gian séng
cta dong vat thi nghiém la cé chach.

Ophatox va Fastac dwgc pha trong nudc Vi
nong do 56, 28, 14 va 4 ppm (thé tich) nhim tim
nong do thich hop nhét cho cac thi nghiém. Sinh vat
thi nghiém 1a cé& chach, khéi luong ~ 8-10 g, dai ~8-
10 cm. Thoi gian séng cua céc con chach trong cac
dung dich trén 1a tir 7-8 phat dén khoang 120 phat
(hai gi®). Pa chon néng d6 4 ppm dé thi nghiem.
MGi lan thi nghiém dung it nhat hai con dé loai cac
yéu t6 ngiu nhién. Bé ddi ching, da chuan bj hai
binh dung tich ~4 lit, ndng d6 ophatox 4 ppm; mot
binh suc khi ozon trong thoi gian 40 phat va mot
binh khéng suc khi ozon. Khi ozon tao ra tir may
phat ozon cong suat khoang 300 mg Os/h. Khi dau
vao la khong khi. Bé hoa tan ozon vao nudc, di sir
dung mot dau venturi (giam ap suéat) dé hat hdn hop
khong khi va ozon vao nudc. Ngoai ra, dé so sanh da
nghién cau cach loai bo thudc trir sdu bang cach dun
s6i (100 °C) dung dich chira ching.

Két qua thi nghiém ddi véi nudc pha ophatox
khong xtr Iy va xir ly bang ozon va bang cach dun
s6i dugc thong ké trong bang 1. C6 thé thiy riang voi
dung dich 4 ppm ca chét trong thoi gian ~ hai gio
rudi, véi dung dich cling ndng d6 d6 va duoc xir ly
ozon trong 40 phut, c& séng duoc trong 14 ngay

Bang 1: Thoi gian séng cua ca chach trong nudc chira 4 ppm thudc trir shu ophatox
duogc xir ly bang ozon, bang cach dun soéi nudc va khdng xu ly

Nong d6 ophatox (ppm) 4 Thoi gian
Thoi gian song | Khong xir Iy ozon | 2,5 gio (150 phat) song tang gap
> 336 lan.

cua ca chach Y
Xir ly ozon

Pun s8i (100 °C)

Trén 14 ngay > 336 gio hay > 20.000 phat)

Két qua dbi vi fastax gan tuong tur
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(336 gio) (va con sbng tiép), tic 1a thoi gian sbng
tang it nhat 134 lan. i véi phuong phap dun s6i va
truong hop thudce trir sau fastax, két qua 1a gan tuong
tu.

Tinh ndng do thudc trir sau dua theo dinh luat
khir khuan Chick-Watson. Binh luat Chick-Winson
(1907) cho biét dong hoc qua trinh suy giam sb
lwong cua cac vi sinh vat va céc chit hiru co dudi tac
dong cua céc tac nhan khtr khuan. Nhu vay dinh luat
Chick-Watson ndi cac tac nhan vat ly-héa hoc véi co
thé song.
binh luat nay c6 dang:

N(t) = Noefkct hozc In N(®)

0

Trong d6 Ng: s6 luong vi sinh vat ban dau, N(t): sé
lwong vi sinh tai thoi diém t, k: hé sé thuc nghiém
(tby loai khuan va chat diét khuan), C: nong do chat
diét khuan (ppm, mg/lit), t: thoi gian twong tac. Pai
luong D=Ct la tich s6 giita ndng d6 C va thoi gian t
(tich C X t), don vi la mg/lit-phut. Tich D=Ct chinh
1a liéu lwong tac nhan khir khuan, vi sinh. Tac nhan
khtr vi sinh vat C la c&c tac nhan vat ly-hda hoc nhu
nong d hda chat, ciing c6 thé 1a cuong do tia X hay
tia UV va ciing c6 thé 1a dong dién, nhiét do.... Liéu
luong D = Ct ludn gan véi mot yéu cau hay mot két
qua cu thé, thi du lidu luong tia X (tich cua cuong do
véi thoi gian) can di dé chup anh X quang nhung
khong gay hai cho nguoi bénh.

Trong thi nghiém cua ching t6i, liéu luong thudc
trir sdu D=Ct duoc hiéu 12 liéu gay chét sinh vat thir
va vi vay duoc coi 1a khong d6i D~const.

Trong nudc ¢6 nong d6 4 ppm chét trir sau, cac
con ca chach chét sau 2,5 gid (150 phit), tic 1a lidu
lwong gay chétlaD =4 X 2,5 = 10 ppm-gio.

Nudc nong do 4 ppm dugc xu ly ozon 40 phut,
ca chanh sbng 14 ngay (336 gio) (vao thoi diém
dieng thi nghiém, tac la ca thi nghiém dugc coi 1a da
chét, tuy nhién thuc té ca van song tiép).

Vi lidu lugng 1am cho cé& chét 1a ¢6 dinh, tic la
tich D=Ct khong d6i vay c6 thé viét:

4 (ppm) X 2,5 (gio) = C (ppm) X 336 gio. Trong do
C(ppm) la nong do thude trir shu sau xir ly ozon, tir
do co:

=—kCt

C=4 (ppm) X 2,5/336~0,03 ppm.

Nong do C = 0,03 ppm la ndéng d6 thudc trir sau
trong nudc sau khi dugc xir ly ozon 40 phat, tac la
ozon di lam giam nong d6 thudc trir sau 134 lan.
NoGi céch khac sau khi suc ozon, nong do thudc trir
sau bi loai bo 1a 4 (ppm) -0,03 (ppm) = 3,97 (ppm)
va tinh theo ph?m tram la: 3,97/4 = 0,9925 ~99 %
(d0 suy giam hai log).

Trong phép phan tich trén chung t6i da dung
dinh luat Chick-Watson ¢ dang don gian nhét, coi
céc hé sb bang 1. Nong d¢ thudce trir su va thoi gian

Kha ndng khir khuan va phan hay ...

dugc chon sao cho tranh cac gia tri cuc tri (0 va «)
dé c6 thé ap dung tét nhat dinh luat Chick-Watson.
Thi nghiém ddi voi nuée chira 4 ppm (fastax) va xi
ly bing céch dun so6i cho két qua tuong tu.

3.2. Ozon loai bé vi sinh vit trong nwéc va trong
khéng khi

Vi tao 1a céc loai tao nho muc hién vi, don hoic
da bao, séng va phat trién manh trong nuéc ngot va
nudCc man. Vi tao 13 vi sinh vat nhan chuan, tu
dudng, c6 cac sic t6 quang hop. C6 nhiéu loai vi
tao, kich thuéc cua ching tir vai cho dén dén ca traim
pm.

3.2.1. Thi nghi¢m va két qua quan sat hién vi quang
hoc di véi cAC mau miede triedc va sau xar Iy ozon

Nudc ao dugc ly tai Pinh Lang Hau Ai, x4 Van
Canh, Hoai Buc, Ha Noi. Nugc c¢6 mau xanh réu
nhe. Nudc ao 1a nuéc bé mit dién hinh véi dic diém
la chira nhiéu vi sinh vat (vi tao/micro-algae) va co it
chat khoang, ngoai ra trong nudc ao ¢ nhidu chat
ran lo lang (suspended solids-SS). Mot binh nuéc
duogc suc ozon thoi gian 40 phat. Ngay sau khi suc,
nudc nga tir mau xanh luc nhe sang mau tring duc
nhe. D6 1a dau higu cho thiy ozon da phan hiy cac
loai tao xanh thudng c6 trong nudc ao. Chi tiét hon,
hai mau nudc (trudc va sau khi suc ozon) duoc nho
Ién cac tAm kinh da tiét tring va cho khé tu nhién
(~4 gi®). Sau d6 cac mau duoc quan sat trén kinh
hién vi quang hoc sb Dino-Lite AM-7013MZT4
(My) theo phuong phap phan xa véi do phong dai
X420. D& dang nhan thiy cac chi tiét (goi la “hat”)
¢6 kich thuéc vai chuc micromet mau sang phan b
trén nén dé thity tinh (den). Nhiéu kha nang phan l6n
cac “hat” d6 la cac dam tich tu cua cac vi tao xanh
trong nuGC ao, Ngoai ra chat ran lo ling trong nudc
cling tao thanh maot s6 hinh thé (can) lan véi cac
“hat” ta0 xanh. Diéu quan trong 1a mat do cua céc
“hat” rat khac nhau trong hai mau: miu khong xir ly
ozon (h|nh 1, gitra) c6 mét do cac “hat” cao hon
hang vai chuc lan so véi mau qua xu Iy ozon (hinh
1, phai). Su thay ddi dang k& mat do cac “hat” trong
hai mau khang dinh vai tro cua ozon trong viéc loai
bo cac vi tao ¢ san trong nudc. Mot s hinh thé con
lai trong mau da xir ly ozon c6 thé do cac hat chat
ran lo limg (SS) tao ra. Hinh 1 (tréi) 1a bé mat dé
thay tinh (khdng ¢ mau nudc), trén bé mat thay
tinh khdng thay cac chi tiét nao, diéu do chimng to
moi chi tiét xuat hién trén anh giita va anh bén phai
lién quan dén tao va chat ran lo ling c6 trong nudc.
Str dung hién vi dién tir quét SEM va cac ky thuat
hién vi chuyén dung (thi du nhuém mau) s& cho cac
chi tiét hon nhu cac loai t40 nao va cac hat chét ran
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lo 1tng gi.... Song véi muc tiéu nghién cuau kha
nang pha huy céc chat hitu co trong d6 co vi tao cua

foo 201011721 143245 Unt um Magnfication 420 No Calirfton: 420 No Calbeason

PE thay tinh

Khéng xtr Iy ozon °

Pham Hoang Ngh; va cgng su

ozon thi két qua thi nghiém trén day 1a r5 va du.

2061121 143337 Unit um Magnication: 430: No Callration
.

X(r ly ozon

Hinh 1: Anh hién vi quang hoc (theo ché do phan xa, do phong dai X420) cua c4c mau nudc
chura tao vi xanh. De thuy tinh (trai); mau khdng qua xt ly ozon, mat d6 céc chi tiét 16n (giita)
va mau qua xir ly ozon, mat do cac chi tiét giam hang chuc lan (phai)

3.2.2. Ozon ngdn chdn sw phét trién cua vi tao

Vi tao Ia té bao ty dudng c6 kha ning quang hop
va vi vay ching cé thé phét trién nhanh trong cac
diéu kién thuan loi trudc hét 1a du anh séng va oxi.
Hai binh nuéc ao di suc va khéng suc ozon dugc dé
& chd thoang cd anh sang mat troi trong 7 ngay.
Trong binh khong suc ozon, sau 2-3 ngay “phoi”
nang, bang mat thuong co thé thdy su bat dau cua
qua trinh phat trién cac vi tao, tao thanh cac sinh
khdi va bam Ién thanh binh va day binh voi mau
xanh luc dac trung cua tao (hinh 2, trai). Trong binh
da suc ozon, qua 7 ngay khong quan sat thiy su phat
trién cua tao (khong thay moi dau vét c6 mau xanh
luc), ngoai trir mot s6 can (chat ran lo litng SS) ling
xudng déy binh (hinh 2, phai). Nhu vy ozon hoa tan
trong nu6cC Cung goc tu do *(OH) da pha huy Cac Vi
ta0 bang co ché oxi héa. Piéu dic biét 1a nudc qua
xu Iy ozon sau 7 ngay (va téi 20 ngay) cac sinh khéi
v6i mau xanh luc ddc trung van khong quan sat thay,
diéu d6 chiing t6 o0zon di loai bé hau nhu toan b vi
tao ¢ trong nudc ao tic 1a diét hét cac mam phat
trién cua tao.

Hinh 2: Tao xanh trong binh nudc ao phat trién
manh, tao ra cac mang khdi mau xanh luc sau khi
binh nudc duge phoi nang 7 ngay (trai). Khong thay
dau hiéu séng cua tao trong nude ao da duoc xir ly
ozon (phai). Biéu kién thi nghiém nhu nhau.
Anh dugc chup tir dy binh chira bang may anh
thong thuong

3.3. Khi ozon loai bé vi nam méc trén banh mi va
ca chua

Vi nim (mould) 13 vi sinh vat don hoic da bao,
c6 nhan chuan. C6 hai dang chinh la nam men
(veast) va ndm mdc (ndm soi). Trén rau qua hay
banh my nam moc (nam soi) 1a ¢d hai. Cén luu y, dé
lam banh mi can c6 ndm men, nim nay tao phan &ng
véi cacbua hydrat tao ra khi cacbonic lam n& banh
my. Mot thi nghiém truc quan va don gian ching
minh kha mang diét nim trong khong khi cua ozon
nhu sau: dat lat banh my, cac loai qua qua (cé vo)
trong moi truong khéng khi chia ozon va khong cd
ozon. Can lau khd bé mat miu (qua ca chua, ca tim)
dé ozon tiép xuc dwoc voi miu. Banh my giit & trang
thai binh thuong (khdng can say khd).

Hinh 3: Thi nghiém vé tac dung khir ndm méc caa
ozon trong khéng khi. L&t banh mi va cac loai qua
(dugc lau kho) dat trong budng dung tich khoang 8
lit. Khi ozon dugc phun vao binh hai lan cach nhau 1
ngay, mdi lan 30 phut. Cac mau duoc xir ly ozon
khong c6 dau hiéu mdc sau mot tuan (1,3). Cac mau
dbi ching (khdng xtr 1y ozon) déu bi méc (2,4),
riéng banh mi bi mdc nang (2). St dung may ozon
gia dung san co trén thi truong
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Banh mi va ca chua, ca tim dugc xtr ly ozon hai
1an, mdi 1an 30 phat bang mot may ozon gia dung c6
ban tai thi treong. Cac loai thuc pham nay khéng bi
nim méc sau 7 ngay thi nghiém (hinh 3, 1 va 3). Céc
mau déi chimg (dé trong khong khi khéng xi ly
ozon) déu bi méc, banh my bi méc nang (hinh 3, 2
va 4). Cac vi nam mdc co trong khong khi da gay
nén maoc trén bé mat mau ther (khéng xir Iy ozon).

3.4. Khir Coliform va E. coli biang ozon

Coliform téng va E. coli 1a khuan dudng rudt co

Kha ndng khir khuan va phan huy...

trong hé tiéu hoa cua dong vat mau nong. Chi mot sb
loai E. coli la ¢ hai. Tuy nhién sy c6 mat cua chung
la dau higu cho biét nguén nudc bi 6 nhiém (vi vay
chung duoc coi 1a khuan chi thi). Quy chuan k¥
thuat quéc gia vé chit lugng nudc sinh hoat QCVN
02:2009/BYT quy dinh ham luong E. coli [a 0 vi
khuan/100 ml va Coliform tong sé trong nuéc sach
dugc cho phép 50 vi khuan/100 ml. Chang toi da xur
ly nuéc ao dinh lang Hau Ai (Van Canh, Hoai Drc,
Ha Noi) chi bang cach suc ozon (khéng qua cong
doan loc). Két qua thir nghiém do Quatest 1 cung
cap duoc trinh bay trong bang 2.

Bang 2: Két qua thir nghiém tim Coliform tong va E. coli trong
nuéce ao dinh lang Hau Ai, Van Canh, Hoai Ptrc, Ha Noi truéc va sau xir ly ozon

Coliform E. coli Phuong phap thir
(MPN/100 ml) | (MPN/100 ml)
Nudc chua xir Iy ozon 4,6x10° 2,4x10° TCVN 6187-2:1996
Nudc da xtr ly 0zon (suc ozon 40 pht) 4,3x10* Khéng thiy
Do suy giam (hiéu qua n) 99 % ~100 %

Ghi cht: 1. Hb so thir nghiém: Quatest 1, No 2016/4320/TN8/01/02. Ngay nhan két qua 22/11/2016 tai Ha Noi; 2. Mau
nuée dugc chuan bi ngay 16/11/2016, thoi gian tha nghiém tai Quatest 1 tir 16 dén 21/11/2016; 3. Do suy giam (hiéu
qua khr khuén): LAy sb khuan ban dau (truéc khi xt y) No trir di sb khuan con lai sau khi xu Iy N rdi chia cho sé
khuan ban dau: n = (No-N)/No, %; 4. MPN: Most Probable Number (con sé ¢ xac suét cao nhat).

4. KET LUAN

1. Nuéc ozon héa di loai bo dang ké thude trir
sdu Ophatox (photpho) va Fastax (clo) néng do 4
ppm trong nudc, nho dé6 ma dong vat thie nghiém (ca
chach) c6 thé tang thoi gian song trong méi truong
nay tir 2,5 gio 1&n trén 336 gio (trén 134 lan). Ap
dung dinh luat khir khuan Chick-Watson cho thiy
trong truong hop nay xu ly ozon loai bo duoc 99 %
du lugng thudce trir sau: tir 4 ppm xudng 0,03 ppm.

2. Quan sat anh hién vi quang hoc cho thay ozon
loai bo manh vi tao xanh song trong nugc ao. Ozon
hoa ngan chin sy phét trién cua vi tao: trong nudc ao
chua xtr ly ozon, vi tao phat trién manh tao thanh céac
sinh khdi mau xanh luc sau bay ngay trong diéu kién
da 4nh sang va oxi, trong khi d6 trong mau ddi
ching (nuéce da xu ly ozon) sinh khi chua vi tao
hoan toan khong xuét hién. Piéu d6 chung to ozon
da loai bo cac “mam” vi tao trong nudc.

3. Khi ozon nong d6 thap (~0,3 ppm) loai bo
duoc ndm mdc (ndm soi) trén bé mat banh my, qua
ca chua va qua ca tim va ngin sy phét trién cua
chdng it nhit trong 7 ngay thi nghiém. Lép nudc
bam 1én rau qua cd bé mat w6t (rau mudng, hanh
14...) ngan khi ozon tiép xUc voi rau nén lam giam
hiéu qua chdng méc cua khi ozon.

4. Két qua thir nghiém Coliform va E. coli céac
méu nudc ao dinh lang Hau Ai (Hoai Duc) trudc va

sau xur ly ozon cho thiy ozon d loai bo dwoc 100 %
E. coli va 99 % Coliform tong trong nudc ao tu
thuoc ngoai thanh Ha Noi. Phép thur duoc tién hanh
tai Quatest 1 (Ha N¢i) thang 11/2016.

5. Céc thi nghiém trong nghién ctu nay la rat
truc quan va rat ro vi vay dang tin cdy. Hon nira diéu
kién thi nghiém don gian cho nén moi gia dinh c6
thé tu tién hanh.

Loi cam on. Cac t&c gia chan thanh cam on TS.
Dang Viét Hung, Trung tdm Nghién cizu Vit liéu
polyme, Truong Pai hoc Bach khoa Ha Ngi da thuc
hién ky thugt hién vi so.
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