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UNG DUNG THIET BI OZONE -
GIAI PHAP THAN THIEN MOI TRUONG
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I. TONG QUAN VE OZONE — CO CHE LAM SACH VA PHUONG PHAP TAO
OZONE - UNG DUNG CUA OZONE

1. Giéi thiéu chung vé ozone
1.1. Ozonelagi
1.1.1. Tinh chat vt ly

La chat khi, khong mau, mui hoi tanh, khéng bén O;— O, + O, thoi gian phan hay
tir 10 - 30 phut tiy vao pH, nhiét do, thanh phan méi truong co ozone.

Chinh nguyén tir oxy nay lam nén su tinh tly cua Ozone - tic ¢é tinh oxy hdéa manh

Sau d6 nguyén tir oxy nhanh chong két hop véi nhau thanh phan tir oxy :
O+0—-0;,
Ozone ty nhién dugc tao ra boi bic xa tia cuc tim mit troi song ngan, va xuat hién

trong bau khi quyén (ozonesphere) dudi dang khi. Ozone ciing c6 thé dugc san xuat tu
nhién bang cach phong dién nhu sét thong qua oxy.

Ozone tiéu diét vi sinh vat bang mot qué trinh duoc goi 12 "ly giai té bao™. Trong qué
trinh oxy héa, ozone pha v& mang té bao cua vi sinh vat va phan tan céc té bao chat cua vi
khuan, do d6 vi sinh vat khong thé kich hoat. Qué trinh nay dién ra trong khoang 2 giay.

1.1.2. C4u tao

@

(- O'\/‘ (-1

116.8

Hinh 1. Cdu tgo cia Ozone
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1.1.3. Tinh chdt héa hoc

Ozone la tac nhan oxi héa cuc manh (cé kha ning xir Iy doc t6, mau, mii,...). Thay
thé Clo trong khtr tring diét khuan. Vi thé duoc thé gigi tén vinh 1a chat 1am sach 1y tuong,
duoc ung dung trén thé gisi & khip cac linh vuc tir hang trim nim nay.

1.1.4. Tinh nang vurot trgi cua ozone

So véi cac phuong phap khac (tia UV, chlorine... ), viéc sir dung ozone c6 nhiéu loi
diém hon:

> Hiéu qua tiéu diét virus, vi khuan hon (tdc dung pha v& mang té bao, pha huy cac
enzyme vi sinh vat).

> Thoi gian tiép xudc ngan 10 - 30 phit.

> Phan hay nhanh (toc do phan huy gap 3100 lan so véi Clo), khong gay 6 nhiém
thir cap.

> Sau ozone hoa khdng co tai phat phat trién vi sinh vat.

Y

Loai duoc van dé an toan lién quan dén van chuyén mua ban, xir ly, bao quan hoa
chét vi ozone duoc tao ra ngay tir khéng khi xung quanh.

Nang cao ndng d6 oxi hoa tan, b qua khau théng khi.
Giam cuong d6 mau do oxi hoa tannin, lignins.

Loai mui do axit béo bay hoi, khi H,S, NH;.

YV V V V

Loai bé béng bin va chat ran lo lung.

Y

Théan thién véi moi truong.
1.2. Ljch si phat trién cia ozone
Pau nam 1785, ozone dugc phét hién boi ong Van Marum (nguoi Ha lan).

Niam 1840, ong Schonbein (nguoi Puc) dit tén ozone (nhiéu tai liéu cho 1a tir tiéng
Hy Lap "ozein" - nghia 1a khong khi trong lanh. Trung quéc goi 1a "Chou yang" - nghia
Han Viét 1a xa khi, hodc "Huo yang"- Hoat khi. Tiéng Viét hay viét va doc 1a ozone.

Nam 1873, 6ng Werner Von Svemens sang chéra 6ng tao ozone.
Nam 1873, 6ng Vox phat hién ra kha nang diét vi sinh ctia ozone.

Tur dau 1900, nhiéu nudc di sir dung ozone vao viéc sat khuan, khir doc, bao quan
thit ¢4, thuc pham dong lanh, sita, trieng va cac ché pham tir ching.
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Tir ¢au 1900, nhiéu nudce di st dung ozone vao 1am sach nuéc cap cho sinh hoat voi
cong suat 16n nhu: Nha may nuéc ¢ Schiertein, Wiesbaden, Padenborn (Ptc), Nice (1906-
Phap), Maur- Pari (1909- Phap), Peterburg (1910- Nga), Whiting (1940- My).

Tuy nhién do suc ép kinh té, trong nira dau thé ky 20, ngoai trir Phap, hau hét cac
nudc khac dung Chlorine, tam quén di nhirng loi ich ky diéu cua ozone.

Mii dén nim 1950, ngudi ta lai quay tré lai ozone va nhu mot quy luat tat nhién,
ozone di duoc trong dung va phd bién rat nhanh chéng trong nhiéu linh vyc: sat khuan,
khir doc, khir moi, khir mau, 1am sach khong khi, nuéc udng, nudc thai, bao quan, ché bién
thuc pham, oxi hoa trong cong nghé hoé chat...

Nam 1973, Hiép hoi ozone Quéc té (I0A) dugc thanh 1ap va phat trién rat nhanh céc
hoi vién & hau hét cac nudc phat trién.
Ttr thap nién 90, ozone di & vi tri dau caa cong nghé 1am xanh, sach, an toan.

T nam 1986, & My bat dau ban hanh hang loat cac quy ché vé vé sinh an toan thuc
pham, an toan cho cong nhan san xuat, an toan cho mdi truong chung... trong cac quy ché
do6 ozone dong vai tro quan trong.

Ciing tir thap nién nay ion am duoc wng dung phdi hop voi ozone nhét 1a tién xu ly
mui bun rac hiru co trudc khi chuyén sang giai doan Xt ly ozone.

Tur nam 1999, Nhat Ban nghién cau st dung dong thoi ion &m véi ozone trong viéc
sat khuan, cho phép giam di 5 1an luong Ozone va van dat hiéu qua tuong duong.

Nam 2000, cong nghé dxy hoa sau (Advanced Oxidation Process viét tat 1a AOP) da
duoc béo cao trong hoi nghi Qudc té & Tokyo.

Ngay 26/6/2001, Cuc quan 1y dugc va thuc pham My (FDA) cho phép ding Ozone
sat khuan tryc tiép doi véi thuc pham.

O Viét nam, 0zén nhan tao da dwoc nhiéu ca nhan, don vi ... nghién ctu wng dung
tir trude ndm 1990 cha yéu trén co sd C4C may ciia nude ngoai nhu Phap, Canada, M¥, Nga
... May ozone - ion gia dung va cong nghiép c& nho bat dau duoc san xuat bang cong nghé
noi sinh tir nam 2000



Bang 1. Tiéu chuan vé sinh méi trweong khong khi cdng nghiép c6 ozone

f Nong dé (ppm) Thai gian tiép xtc lién
Quoc gia, to chwrc 2 i
1ppm ~ 2,144mg/m tuc (gio)
Hiép hoi quédc té I0A 0.1 8
My, Nga 0.1 8
bic Phap Nhat 0.1 8
Trung Qudc 0.15 10

Nudc Phap duge coi nhu 1a cai ndi va ung dung, phéat trién cong nghé ozone

Nam 1845: Marignac va Delarive md ta su chuyén hoa phong dién khi sinh ozone .
Niam 1852: Becquerel va Fremy néu gia thuyét ozone va oxy I cac dang thd hinh
Niam 1856: Paris cong bd vé mot tng dung ding ozone tiéu doc trong bénh vién.
Nam 1867: Soret da xac dinh dugc cong thirc O; ciia ozone.

Nam 1880: Hautefeuille va Chappusi hoa léng dugc ozone.

Nam 1886: De Meritens thi nghiém dung ozone khir doc nudc

Nam 1889: Otto ¢ Saint Raphael hoan chinh mot may san sinh ozone ding cho y té

Nam 1889: Cac bac si y khoa Labbe va Donatien thuc nghiém tri liéu ozone cho
bénh nhan két hach phdi va bénh nhan thiéu mau cho thay ti 1& két hgp 6xy - hong huyét
cau tang Ién 30% qua tiép xtc ozone 3 chu ky.

Niam 1891: Tién si, Bs.Labbe va Bac Si Oudin chimg minh dugc tinh chat phong
dich cua ozone. TS.BS.Hellet cong b viéc tri liéu thanh cong 4 ca bénh ho béach nhat tai
bénh vién Clichy.

Nam 1892: Giao su vién y hoc New York Caille bao cao tai Hoi nghi cac bac siy
khoa 7 ca tri liéu 0zone bénh bach hau.

Nam 1895: Cac Tién si Bs.Roux, Repin va Bs.Marmier thugc vién nghién cuau
Pasteur Paris da thuc nghiém dung may ozone Tindal cho viéc khir doc.

Niam 1897: Mr. Otto tai Vién i hoc Paris bao vé thanh cong luan van Tién si khoa
hoc tu nhién vé ozone, déng thoi sang lap Céng ty ozone Compagnie Proven cale de
L’0zone (12 nim sau doi thanh Compagnie Generale de L’ozone) chuyén san xuit may
ozone cong nghiép dé xtr Iy nudc.
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Nam 1898: Nha may nudc St. Maur Water Works TP Paris trong 3 thang da thuc
nghiém mot thiét bi ozone Tindal xtr Iy nude sau khi qua loc bang cat min, c6 ning xuat xir
ly 5.000 -12.000 m*/ ngay dém.

Ta nam 1898-1899: Tai TP Litle phia Bic Phap, Marmier va Abraham cho xay dung
thiét bi ozone va trinh dién theo thuc nghiém Calmette cua vién Nghién ctu Pasteur. Bao
cdo cua 6ng hét suc hitu ich cho viéc dung ozone xir Iy nudce sau cong doan loc cham bang
cat min.

Nam 1902: Hurion ¢ Vién y hoc Paris bao vé luan van tri liéu bénh ho bach nhat
bang cho hit the ozone, tro thanh nguoi dau tién tré thanh tién si nhd @ng dung ozone
trong y hoc.

Tur nam 1904-1910: & St. Maur Water Works (Paris) xay dung mét thiét bi xir ly
nuéc bang ozone do de Frie thiét ké (nang suat 150m*/ gio véi nudc sdng Marne, lip dit
sau hé loc cét). Otto & nha may nuéc Bon Voyage Water Works xay dung mat thiét bi
ozone trinh dién, ning xuat 22.500m*/ngay dém dung cong nghé Otto (0zone dit sau loc
cat min) xu 1y nudc sdng tur sdng Vesubie.

Nam 1909: Xay dung nha may nudc St. Maur Water Works ¢ can Paris, dung may
sinh ozone cua Otto két hop nha may ¢ Paris dé cung cap nudc sach 90.000 m*/ ngay dém

Nam 1920: Y khoa dinh chi sir dung may sinh ozone tir khdng khi trong tri liéu y té.

Nam 1927: Tai Andilly Les Marais & phia Tay Phap c6 mot xuong sira lan dau tién
st dung ozone vao tiéu doc.

Nam 1929: Lan dau tién tai Rennes cua Brittany st dung ozone 1am sach nudc bé
boi cong cong thanh phd. 20 bénh vién ¢ Phap dung ozone khir doc nudc cung cap. Lan
dau tién tai phong chung khoan Le Printémp va phong hoa nhac Pleyel cua Paris ding
khéng khi 1am sach bang ozone.

Him 1931: Mathis lan dau tién tién hanh bao vé luan vin tién si vé nghién ctu
ozone tng dung lam sang trong ngoai khoa, trong d6 stt dung may sinh ozone Novozone
cho ozone sach tir Oxy.

Nam 1936: Béac si Aubourg & Clichy (Paris) cong bb nhiéu ung dung ozone vao
ngoai khoa, quan trong nhat 1a cac két qua ngoai khoa tiét niéu. Ong da chtng minh rd
rang tac dung 1am sang cua viéc dan nhap ozone duong niéu va xu 1y tuong tu véi dic
trung tich lity cua tac dung két hop 6xy- mau.



Nam 1937: Nha may nudc St. Maur cong nghé ozone, st dung may sinh ozone Otto
(50%) va may sinh ozone Van Der Made (50%) cung cap cho Paris 300.000 m®/ ngay dém
nudc qua xu ly ozone.

Thang 9/1945: Quy dinh budc cac bac si chap hanh céc bién phap kiém tra manh mé
néu ho tham dy “Phong hd Ii liéu phap ding chét khi”, mot phap quy danh ddu diém xuat
phat Y hoc ozone. Ciing c6 trung tam tri liéu ozone bi lam dung, véi nhitng quang cdo bat
lwong. Tir @6 vé sau, & Phap va cac nudc Au chau khéc, liéu phap ozone duogc phat trién
manh mg&, kéo theo phat trién may sinh ozone va cac thiét bi tng dung ozone.

Niam 1951: Lan dau tién trén tau thuy chd khach hé cap nude an dugce tiéu doc bang
ozone (lip dat trén kiéu thuyén Antille va Flandres).

Nam 1955: Lan dau tién tai Phap sir dung may sinh ozone kiéu phdng sét trong ong,
hoat dong dudi ap luc 0,7 bar va tan s6 50Hz, Khéng khi nap duoc 1am kho, diém suong
dat & -50°c, giai phap nay da cho phép ha dién 4p phong dién va nang cao hiéu suit may
sinh ozone.

Nam 1959: Lan dau tién tai bai bién Trouville cia Normandie tién hanh xir Iy nuéc
bién bang ozone phuc vu liéu phap cham soc stc khoe bang nudc bién.

Nam 1960: Lan dau tién tai nha may nudc Monjean Water Works cua séng Loire
dua ozone vao xu ly trir khur cac phu du.

Nam 1961: Nghién cuu cua Coin, Hannoun, Gomella Trimoreau, phéat hién dudi mot
diéu kién nhat dinh, ozone c6 thé huy diét doc bénh viém nhiém. Nghién cau thuc hién voi
cac vi khuan Mv va Le (1, 11 va 111). Bang thuc nghiém da két luan 1a: Khi nong d6 ozone
hoa tan vuot qué 0,4 mg/L su huy diét doc bénh rat nhanh chéng, sau khoang 3 phut toan
bo vi khuan di chét hét.

Niam 1967: Lan dau tién tién hanh tay sach mao tring bang ozone tai Arromanche
ciia Normandie. Nha may nudc Choisy-le-Roi bat dau van hanh mot xuong ozone 16n nhat,
tién hanh thuy tiéu diét doc bénh s dung 12 may sinh ozone, tan sé6 50 Hz san luong
100kg O4/ gid, dé xur ly 800.000m*/ ngay dém tir nudc séng Seine.

Nam 1969: Lan dau tién sir dung khong khi tao ozone, phong dién & tan s6 600Hz
cho cdng suat trén 20 kg O4/ gio trong van hanh nha may nudc Choisy le Roi.

Niam 1970: Lan dau tién tai St.Tropez cua French Rivira st dung cong nghé ozone
trong xudng Xt Iy nuéc thai co lap thém thiét bi khdng ché mai vi nho kiém soat khong
khi thoat ra.



Nam 1972: Lan dau tién tai hdng Butachimie ¢ Chsalampe, mién Pong nuéc Phap,
st dung loai thiét bi ozone c6ng nghiép dung lai khi ozone thoét ra tir may tiép xdc ozone
oxy dua dén may sinh ozone nham pha huy chét lam sach.

Nam 1980: Trudc cong doan hap phu than hoat tinh b6 tri bd phan ozone hoa trung
gian dé 6n dinh céc thé sinh vat trong nuéc qua xt ly, 1am giam BOD va COD

Nam 1984: Forsking Institute ctia Na Uy va Papirindustriens hop tac nghién cau
ding ozone tay trang gidy dé giam thiéu 6 nhiém moi trudng.

Niam 1991: Trinh dién céng nghé tay trang gidy phi Clo mét phan (ECF) va phi Clo
hoan toan (TCF) 16n nhat Au Chau, dat tai Trung tdm céng nghé gidy Centre Technique du
Papier CTP & Grenoble, trong d6 da dung ozone thay thé.

Nam 1992: Lan dau tién s dung may hén hop dang tinh (dtng yén) hoa tron ozone.

Nam 1994: Lan dau tién st dung cach bic ép ozone hoa thuc day xu ly chat thai &
Montreal sur Borse.

Nam 1995: Lan dau tién trong phong 4m xua ly ozone hoa dich quan dudng dé han
ché chat thai thoat di.

2. Co ché 1am sach va phwong phap tao ozone
2.1.  Co ché lam sgch ciia 0zone

Ozone gay anh hudong dén tinh tham, hoat dong enzyme va AND cua té bao vi
khuan, trong d6 nhitng dudi guanine hay thymine dudng nhu nhay cam véi Ozone.

Xu ly bang Ozone ciing din dén viéc bién d6i AND plasmide vong kin thanh AND
vong mo.

Déi véi polivirus, Ozone gay bat hoat virus bang cach pha hay I8i acid nhan, vo
protein cling bi anh huéng.

Déi véi rotavirus, Ozone thay di ca capside va 16i ARN.

Do phan tir Ozon la chat c6 kha nang oxy héa cuc manh nén khi phan tir Ozon tuong
tac vai phan tir thudc trir sdu hodc chat doc khac né bé gay lién két hoa hoc va pha va cau
trdc phan tir cua chat d6 (phan hay chat doc phenol, tricloroethlene -TCE ...).

Ozone ¢6 kha ning oxy hoa cac chat nhu sit, mangan, arsenic, S°, NO*, ...



2.2. Cac phwong phadp tao ozone
2.2.1. Sy hinh thanh ozone trong tu nhién

Ozone duoc biét dén do kha niang hap thu bic xa UV-B. Ozone dugc tao thanh mot
cach ty nhién trong tang ozone. Su suy giam ozone va 16 thung ozone dién ra boi
Cloroflorocachon (CFC) va cac chat gay 6 nhiém khéc trong bau khi quyén.

Ozone trong bau khi quyén Trai Dat noi chung duoc tao thanh bai tia cuc tim, nd
pha v& cac phan tir O, tao thanh 6xy nguyén ti. Oxy nguyén tir sau d6 két hop véi phan tir
6xy chua bi pha v& dé tao thanh Og. Trong mot sé trudng hop dxy nguyén tir két hop voi
N, dé tao thanh cac oxit nito; sau d6 né lai bi pha v& boi anh sang nhin thay dé tai tao
ozone.

Khi tia cuc tim chiéu vao ozone, n6 chia ozone thanh phan tir O, va nguyén tir caa
6xy nguyén tir, qua trinh lién tuc nay duoc goi 1a chu trinh 0zone-dxy. Chu trinh nay c6 thé
bi pha v& boi su c6 mat cua cac nguyén tir Clo, Flo hay Brém trong khi quyén; cac nguyén
t6 nay tim thay trong nhitng hop chat bén viing, dic biét 1a Cloroflorocachon (CFC) I chat
c6 thé thay ¢ tang binh luu va duogc giai phong dudi tac dong cua tia cuc tim.

Chu trinh 6xit nito dé tao thanh ozone ciing c6 thé bi pha v& do su ¢ mat caa hoi
nudéc trong khi quyén vi n6 1am bién déi cac oxit nito thanh cac dang bén vimg hon.

2.2.2. Cong nghé ozone nhan tgo

s COng nghé ozone dwa vao hién tuwong phong dién

Dung dng phong dién hoa “COLD-CORONA” véi 6ng phong dién bén ngoai, nghia
la Anode bén trong la Cathode, & giira 1a 16p cach dién thuong bang thuy tinh. Dién thé sir
dung thudng rat cao 7 - 15 KV, tan sb thap hon 2 KHz. Phuong phéap nay don gian, kinh té
cao, cho Ozone (O3) ndng d6 cao dén 120 mg/lit véi khi nudi 1a oxy. Con khi khi nudi 1a
khong khi, néng do thuong dudi 20 mg/lit va luén kém theo N,O, (N,Oy c6 thé ting >1%
trong cac may tan s6 thap 50 Hz hoac 100 Hz, dién ap rat cao 20-30 KV) ...

Pé dung hoa cac loi ich, trong cac may ozone céng nghiép vé sau thuong ding tan
s6 800 Hz dén 2 KHz, dién 4p khong qua 10 KV (Nga) hay 7 KV (Pic) va dung khdng khi
di say kho (diém suong -50°C ) giam dugc N,Oy < 0,1%
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Khong khi Bom khi

:> (mang rung)
l

Ong phéng Ozone thu’(‘rngk
sét bang thuy > )
tinh 4
AC Pinh gio tt B0 danh xung sét

> 20-30 KV/ 100 Hz

220V Hz may
|:> (1-30 phat)

Hinh 2. Phéng di¢n kiéu ddnh sét (shock) hay dién hoa( Corona)

U'u nhwoe diém cia cong nghé:

* Pac diém cau tao:
- bién cuc ¢cd dinh, khe hé phong dién cb dinh.
- Dong khi c6 &p suat va luu lugng khong doi.

* Nhuoc diém:

cong kénh, nang né.

- Kh6 ché tao, lap giap va gia thanh cao.

- Can dién &p rat cao, kém an toan.

- Chii yéu tao ra Ozone Os.

- D@ tao thanh N,O, khi diing khi nap la khéng khi.

- Luong Ozone kém 6n dinh.

Hiéu suit cua qué trinh tao ozone 1a khdng cao.

++ COng nghé ozone plasma

Plasma duoc dinh nghia nhu khi dd duoc ion héa mot phan hoic toan bo véi mot s6
lugng can bang vé cac phan tir mang dién tich dwong va 4m. Trong plasma, sy phan tach
bang phong dién cuc bo giita cac ion va cac electron tao ra dién trudng, va cac dong phan
tu tich dién tao ra dong dién cling nhu céc trudong dién tu.
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Hinh 3. Buéng tgo Ozone Plassma

Ozone plasma (OsP ) 1a loai Ozone sach, ndng d6 cao vai dén vai chuc g/m° tao ra tur
ngudn ion mat dé cao. V&i OsP c6 thé thuc hién sy oxy hod sdu AOP nho cac ion &m
hydroxyl HO- (oxy hod manh hon ozone), pha hay va dét chay hau hét nhitng vi rdt, nang,
“ctmg dau” va cac hop chat bén viing, 1am sach triét dé, uu viét hon ozone thuong (corona)

Véi cip dién cuc c6 dién ap < 5 KV nhung tan sd thudng cao trén 20 KHz. Bién moi
thuong bang Su (khi yéu cau nong do Ozone cao, sir dung khi nudi 1a Oxy) hoac thay tinh
Pyrec cho loai may ré tién hon. Plasma nguoi dugc tao thanh bai dién trudng manh véi hdn
hop céac ion duong, 4am mat do rat cao, kich thich Oxy bién di thanh khi Ozone (Os) va tap
hoat khi Oy, Os, O, ... Oy . Phuong phap nay duoc st dung tir nam 1920, 1a thé hé may
0zon cao cap, tuy dat nhung nho gon, an toan va bén hon, cho Ozone ndng do cao va sach
(NxOy < 0,01 % du khi nu6i 1a khong khi thuong, con néu khong khi di duoc loc sach va
say kho thi hau nhu khong c6 N,O,)

So db cong nghé may teo Ozone va lon am:
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Hinh 4. So @6 cong nghé may tgo Ozone va lon am

U'u nhuoe diém cia cong nghé:
* Pic diém cAu tao:
- Pién cuc mém dao dong tu lra. Khe hé phong dién thay doi tir 0 dén hiéu sé.
- Dong khi c6 &p suét va luu lugng thay ddi tir cuc tiéu dén cuc dai.
* Uu diém:
- Nho, gon va nhe.
- Ché tao don gian, d& lap rap thay thé va sta chira.
- Gia thanh thap.
- Can dién 4p tan, tan s cao.
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- Tao rakhi Ozone cao hisugdm: 03 O O, O3L  O4LOH ...
- Luong N,O, tao thanh la it khi nap la khong khi.
- Luwong ozone sinh ra nhiéu va 6n dinh.
- Hiéu suat cia qua trinh tao ozone 14 rat cao.
3. Ung dung ciia ozone
3.1. Nhang #ng dung tiéu biéu

Ozone c6 tinh ning sat khuan, tiéu doc, phan hay thudc trir sdu con ton du trong rau
qua thuc pham, giir cho rau qua ludn tuoi xanh, tang thoi han bao quan. Diét cac loai vi
khuan ta gay bénh tiéu chay

Ozone c¢6 tinh ning sat khuan, loai bo cac hoc mén tang truong, ché pham cong
nghiép con du lai trong thuc pham: Thit, C4, Tém.

Ozone sét khuan, khir doc, phan giai lon kim loai nang, chat hiru co 1am mat mau,
lam cho nuédc trong hon va sach hon str dung dé an uéng.

Nudc sau khi duoc dugc xir Iy bang Ozone c6 tinh sat khuan, 1am trong, khir mai,
mau. Cho nudc tim tinh khiét hon an toan cho cac vét tray xudc khong bi nhiém tring.
Pugc sir dung cho viéc lam nudc sinh hoat thuong xuyén trong gia dinh.

Nudc sau khi duoc duoc xir Iy bang Ozone do tinh chat sat khuan, duoc st dung
truc tiép cho viéc vé sinh ring miéng. Nudc ngam ozone sé& loai bo vi khuan & noi kho 1ay
nhét, tao cho ring trang sang hoi thé thom tho sang khoai hon.

Kha ning diét khuan cua Ozone la cao gap 1,5 1an so véi viéc str dung Clo. Toc do
khir triing ciia Ozone cao gap 600 lan so véi Clo. Ozone lam trang do dung sinh trong sinh
hoat gia dinh.

3.2. Coéng ngh¢ ozone — gidgi phap téi wu cho cugc séng khée manh

Ngoai kha nang khir doc, khir thudc trir sau, diét nam, diét khuan, khir kim loai dugc
g dung trong raa rau, qua, thuc pham thi Ozone con duoc biét dén véi céc tac dung noi
bat sau.

3.2.1. Khd ndng sat khuan

Pay 1a tng dung dau tién pho bién va rong rdi nhat; Trai qua hon 1 thé ky day van la
g dung hang dau duoc tit ca cac nudc trén thé gidi ap dung, ngay tai Viét Nam dé tai
khoa hoc cip nha nuéc do nhoém k¥ su hang dau caa vién khoa hoc va cong nghé Viét Nam
d3 nghién cau va ang dung thanh céng md hinh xir Iy nhidm khuan trong méi truong
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khong khi va nudc & mot sé bénh vién tai Ha Noi va mot s trai chian nudi bang may tao
khi ozone da dugc Bo y té chap nhan cho st dung vao thang 2 nam 2010.

Hinh 5: Rza tay sat khudn bang nwéc ozone (Thei gian xiz 1y 3 — 57)

Theo céc nghién ctu: phuong tién 1am lay lan dich bénh nhu dich cam, dich ta, sbt
suat huyét .... nhanh nhat Ia do sy tiép xuc caa hai ban tay. Thong ké cho thay trung binh
mot ngdy, hai ban tay cua con ngudi cham vao cac do vat rat nhiéu lan. Giir cho ban tay
sach va khong bi nhiém khuan 1a 1 viéc rat don gian nhung ciing vo van kho khan vi hoan
toan phu thudc vao y thic caa con ngudi. CO rat nhiéu du an, nhiéu cdng trinh chi nham
muc tiéu nang cao y thic vé sinh nham vao doi ban tay nhu du an “Rua tay bang xa
phong” cua cuc y t& du phong. Ung dung viéc rira tay bang nudc ozone co thé thay thé
hoan toan xa phong cho hiéu qua sat khuan tét hon nhiéu Ian, tai cac trudng hoc, bén tau
xe, phong kham bénh, noi cong cong ... s& giam thiéu dugc nguy co 1ay nhidm dich bénh.

Loai bo céc vi khuan, virus 12y truyén qua dudng hd hap nhu: H5SN1, H7NO ...
3.2.2. Khd ndng giit twoi va lam sach thyc pham

Ung dung st dung trong bao quan hoa qua, thuc pham ché bién. Hoa qua sau khi thu
hoach néu dugc ngdm tudi nudc ozone s& tuoi 1au hon, gitr twoi duoc tir 7 — 10 ngay, tham
tri rau da héo cling co thé tuoi lai duoc.

Hinh 6: Khi tring bang nwéc ozone (Thei gian xi Iy 25 — 45)
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Pé gia han thoi gian luu tir va giam ty 1& hu hong thuc pham, dé giam ton that va
nang cao loi nhuan. Cac cong ty ché bién thuc pham, san pham dong lanh tai cac nudc tién
tién trén thé gigi nhu My, Nhat Ban va cac nudc chau Au di ap dung bao quan rat thanh
cdng san pham caa minh véi ozone. Sau khi ché bién xong thuc pham s& dugc dua qua rira
tiét tring bang nudc ozone réi méi dem di dong goi.

Ozone loai bd cac hodc mon tang truéng, cac ché pham cong nghiép con tén du
trong thyc pham.

Ozone phan huy thudc trir su, thubc bao vé thuc vat con ton du trong thuc pham.
3.2.3. Tinh nang khw mui

Qué trinh oxy hoa va phan huy caa ozone c6 thé nhanh chéng loai bo cac chit tao
mui hoi trong khong khi, trong nudc, bam trén do vat.

Hinh 7: Tdm cho ché bang nuwéc ozone (Thei gian xa ly 15 -25)

Triét tiéu mui caa thit nuéng, mui hanh, téi, mi gia vi 1am tir ca ma tay, do dung
nha bép cuia ching ta dinh phai trong qué trinh ché bién thuc an.

Hiéu qua khir mai hdi caa thubc 14, moi hdi miéng trong qué trinh vé sinh ring
miéng bang nudc ozone.

Tiét tring nha vé sinh, bon tim, bdn ra, phan giai mui hoi, mui nudc tiéu trén nén
da. Giai quyét duoc van dé mui la trong cac d6 giat, trong phong khach, phong karaoke, ta
lanh, ti bao quan thuc pham ...

Khéng con sy lo lang vé mui hdi caa tha nudi yéu quy trong gia dinh khi duoc tam
bang nudc ozone cua Sidetech.
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3.2.4. Tinh ndng tay trang
Ozone oxy hda rat manh nhiing chat né gap nén duoc coi la 1 chét tay trang, gap 4
lan céc chat binh thuong ma khong gay ton thuong bé mat vat tiép xac do khong dé lai hoa
chat ton du. Ung dung trong giat do vai.

e
e

\ » \‘\_ -
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Hinh 8: Tdy tridng bang nwéc ozone (Theoi gian xa Iy tir 25 — 45)

Kha nang nhiém khuan, nhiém ndm va cac chat doc hai trong quan 40 mic thuong
ngay rat cao do bui ban, té bao da chét, chat cin ba do tuyén mé héi tiét ra. Viéc két hop st
dung nudc 0zone Vai chat giit tay trong qua trinh giit rii, nhat 1a giat véi may giat s& mang
lai hiéu qua cao vé kinh té vi lugng chét giat tay giam di dang ké va quan 4o sé sach, trang,
bén mau, gitr duoc huong thom lau hon.

3.2.5. Cham soc suc khoe

Ozone tang cudng oxy, thiic day su trao do6i chat trong co thé con nguoi

Hinh 9: Tdy tring chdn va rangbang nwéc ozone (Thei gian xa ly tir 10 — 30°)

Chéng viém, giam dau, sat khuan vét thuong.

D3 ¢6 nhiéu nghién ctru khoa hoc vé tng dung ciia ozone dugc &p dung vao thuc té
trong diéu tri va cham soc suc khoe cho ngudi bénh duoc thé gidi cong nhan
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Véi céc tinh nang wu viét dd duoc minh chang, cé rat nhiéu ung dung st dung hiéu
qua nudc ozone trong linh vuc chim soc stuc khoe nhat 1a ¢ khau phong chéng.

C6 thé cam nhan ngay su khac biét khi dung nuéc ozone thay thé dung dich vé sinh
phu nit hang ngayma khong con lo dén sy kich ung cua da véi hoa chat.
Tang cuong oxy, diét khuan, khir mui, mau cho nudc tim tinh sach, bao vé va lam
tré hoa lan da.
Stic khoe duoc cai thién tot hon khi thuong xuyén ngam chan trong nudc ozone.
3.2.6. Lam dep

Do tinh niang khtr khuan manh mé va ting cuong oxy cua ozone, Kich hoat té bao
lam giam tan nhang, loai bé vi khuan va bui ban trong 15 chan Idng, phong chéng mun
trizng c4, ngura da mat.

oy

T
R

Bt .

Hinh 10: T@m bang nwéc ozone (Thei gian xa ly tir 5 —15)

Do khong c6 doc td hoa chat nén nudc ozone thich tng duoc véi tat ca cac loai da,
da dau, da kho, da thuong, khong gay di tng khi rira mat, tay trang, tam goi véi nude chia
ozone sé& cho lan da trang min hon, toc sach gau.....

3.2.7. Tinh nang lam sach nwoc

Ozone c6 thé phan hiy manh céc thanh phan kim loai va céc tap chat trong nudc,
sit, mangan ... Lam mén nudc cing khién ngudn nudc tré nén sach hon, ngon hon va
trong lanh hon do duoc tang cuong nhiéu dudng khi.
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Hinh 11: Lam sgch nwéc bang ozone (Thei gian xa 1y tir 20 — 30°)

Ozone oxy héa manh hon Clo rt nhiéu I&n né cd kha niang phan hay du lugng Clo
trong nudc may, trung hoa nudc tinh khiét & mic do thich hop, 1am mat mai Clo trong
nudcC.

Trong qué trinh xur Iy nude sach cung cap cho cac khu d6 thi tai cac nha may nudc,
chu yéu van dung phuong phap khtr tap chat bang chat Clo. Viéc sir dung Clo 1am chat khu
doc, khir khuan va tap chat trong nuéc may la can thiét dé phong ngira cac bénh truyén
nhiém. Tuy nhién trong qua trinh xu ly & mot sb diéu kién nhat dinh néu du luong chat Clo
vuot qua gisi han cho phép, ngoai viéc dé lai hoa chat ton dong. Chat Clo con lién két véi
brom, hop chét hitu co c6 trong qua trinh xir Iy nudc, tao thanh chat doc hai cho co thé con
ngudi néu duoc tich tu 1au ngay. Véi kha niang cua minh ozone c6 thé hoan toan loai bo 15i
lo 1ang nay. Nuéc may c6 thé tré nudce tinh khiét sau 1 khoang thoi gian véi nong do ozone
cho phép. (Tuy nhién ozone khéng phai la phuong tién loc nudc. Ozone chi cd kha nang
khir doc, khir tring, diét khuan va cac thanh phan tap chat c6 trong nudc).

Trong qué trinh xt Iy 1am sach nudc ozone con ting cudng cho nudc rat nhiéu
dudng khi va han ché t6i da nguon lay bénh trong nuéc gilp cho viéc nudi trong thuy san
dat hiéu qua cao hon.

3.3.  So lwgc vé phan logi va ring dung ozone
3.3.1. So luwpc vé phan logi ozone

+* Theo d6 sach chia ra

Ozone tap (ban) - ngoai Ozone con 1an nhiéu tap khi, nhét 1a doc khi N,O, gay nguy
co ung thu ma cong luan di canh bao. Nhitng may tao khi Ozone nap tryc tiép khdng khi
ban c6 bui, mdc, hoi am, Nito, Oxit Carbon, tap khi khac... vao budng phéng xung sét c6
dién 4p cao téi vai van von, nhiing khu vuc gan duong day siéu cao ap, nhimg noi co
phong xa hoic sat may gia toc ... thuong sinh ra Ozone ban. Loai Ozone nay chi ¢ thé
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ding vao viéc sat khuan, khar doc khi thai, nuéc thai, dung cu tho so, rac, nha vé sinh,
chudng trai, ao hd chian nudi... Tuyét d6i khéng suc vao d6 an udng ciia nguoi, nhat 1a do
an san, khong xa vao ti lanh cé thac an chin, khong xa vao phong dang c6 nguoi du ndng
do loang dudi ngudng 0,1ppm .

Ozone (tlre Ozone thwong) ngoai Ozone, Oxy con kém tap khi trong d6 c6 doc khi
N,O,, dugc tao tir khong khi da duoc loc bui, sy kho trudce khi dua vao budng phong sét,
do d6 Ozone sach hon. Pa s6 cac may tao Ozone don gian thuoc loai nay.

Ozone an toan - tap khi (gém ca doc khi va N,O, ) déu & dusi ngudng cho phép,
duoc tao ra tir khong khi di loc bui, hit am, va kich hoat trude khi dua vao budng phong
dién tan sb trung binh (vai trim dén vai nghin Hz), dién ap trung binh (dudi 6 - 8 kV).
Ozone an toan dung sat khuan, khi doc khong khi, 1am sach nudc sinh hoat, 1am sach so
bo rau qua thuc pham binh thudng, 1am sach dung cu bép, va cé thé dung tam rira...

Ozone sach - rét it tap khi. Ozone sach thudng mang dién tich am, duoc tao ra
trén dién cuc triét dién tich tir khong khi di loc tap khi, loc byi, hat am, 1am lanh va kich
hoat truéc khi dua vao budng phéng dién sir dung xung cao tan bat d6i dién ap thap dudi
5KV (Sang ché doc quyén VN1- 0005122 thoi hiéu '2003 - '2023). Ozone sach ding séat
khuan khtr doc 1am sach nudc an udng thong thuong, 1am sach rau qua thuc pham, dung cu
bép hoic tam rira...

Ozone tinh sach - ¢4 ham luong ozone trén 50%, phan con lai chi la Oxy, khéng c6
tap khi. Ozone tinh sach duoc tao ra tir khi Oxy tinh sach hay khong khi d4 tach hét Nito,
hoi nuéc, bui va cac di khi khac, hoic bang phuong phap dién phan.

Ozone tinh khiét - thé khi c6 ham lugng Ozone 80 % trd 1&n (phan con lai chi la
Oxy), phuong cach phuc tap, gia cao, it dung.

¢ Theo dic diém va cong nang chia ra

Ozone (O; hay Ozone) cd trén trén tang Ozone cua bau khi quyén hay Ozone dugc
tao ra theo cac nguyén Iy va két cau truyén thong dang thinh hanh nhu: Pén tia cuc tim,
Pién giai nudc, Phong dién "quang sang" gitra bé mat 1op dién moi va dién cuc kim loai
trong 6ng Otto, phién Otto, phién Lowther, ...

Ozone dién tich Am (Os- hay Negozone) chira nhiéu ion Ozone &m tao ra do phong
dién bai cac xung dién cao tan bat ddi trong cac may tao khi Ozone kiéu OZI (Giai Vifotec
2001), LIN (Huy chuong Techmart Viét nam 2003, Clp vang Techmart Viét nam 2005).
Loai nay c6 khac biét véi Ozone dién tich am tao ra do phong dién mot chiéu phong thang
(khdng co 16p dién moi) vao khong khi nhu khi c6 sét hay tia ltra dién hoac & may tao ion
am kiéu phong dién tir tir dién cuc &m bang kim loai trong truong dién tinh... Negozone sat
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khuan 1am sach manh hon Ozone thudng cé cuing chi s6 do Ozone do két hop duoc ca hai
cong nang cua Ozone va ion am.

Ozone cao hiéu (tic hiéu qua cao Oz;L hay Linozone) la Negozone tich hop nang
lwgng cao hiéu, tao ra trén dién cyc trung gian triét dién tich trong budng phong dién khi
rung siéu thanh (&ng dung sang ché VN1- 0005122). Linozone c6 hiéu qua tong hop cao
hon Negozone va Ozone thuong.

Ozone Plasma (OsP ) 1a loai Ozone sach, ndng do cao vai dén vai chuc g/m®, tao ra
tir ngudn ion mat do cao. Véi O4P ¢6 thé thuc hién sy oxy hod sau AOP nho cé4c ion am
hydroxyl HO- (oxy ho& manh hon Ozone), pha hay va dt chdy hau hét nhiing vi rat, nang,
“ctig dau” va cac hop chat bén viing, 1am sach triét dé. Cac may SIDETECH déu tao ra
OsP va goi 12 Ozonefresh , Ozonefresh cd kha ning két ndi véi cac thiét bi cdng nghé sach
tién tién nhu: Bo kich giai, Bo tao “song bac dau”, Bo tao va khir Mixella, Bo loc RO, ...

% Theo cong suit va pham vi wng dung. Thiét bi ozone dwoc chia ra:

Cong suat nhé / Dan dung - dudi vai gam/gio, 1am viéc vai thoi luong ngan khong
quéa vai chuc phut hay vai gio dé xt Iy & quy md nho, phan tan ... nhu khtr doc thuc pham,
nudc udng trong gia dinh, tap thé nho.

Cong suit trung va lén / Céng nghiép - cao hon vai chuc gam, trim gam, kilogam,
hodc vai tan Ozone / gid, 1am viéc lién tuc phuc vu san xuat, xt Iy & quy mo 1én, khac
phuc 6 nhidm, bao vé moéi trudng ... nhu tay trang giay, ché bién thuyc pham, 1am sach khi
thai, nugc thai,... san Xuat nudc sinh hoat vai trim ngan mét khéi/ ngay dém cho ca thanh
pho...

s MAay tao ozone plasma (Ozonefresh) va phwong phap lam sach méi

Ozonefresh — cong nghé méi dung ngudn Plasma c6 mat do ion cao hon 109 trén bé
mat dé s Crome-Aluminium caa budng phong dién khi rung siéu thanh cai tién... Cac loai
may SIDETECH déu téng hop dugc Ozonefresh.

Phuong cach lam sach mai la tién hanh AOP tryc tiép bao gom: kho, wét, ngam
nuoc, Lién két hop, loai boé thanh phan trung gian dé Ozone khong bi “tranh cudp™/ Thao
tac trong hop kin, Ozone it bi that thoat/ Nong d6 cao/ Khuéch tan nhanh va déu... Pac biét
v6i xir Iy khd vira don gian, tién loi, hinh trang cta rau qua thuc pham van duoc gitt
nguyén nén két qua rat tt dep.
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s Mat do va anh hwéng cua ozone téi sirc khoe con ngudi

Bang 2. Mat do va anh hwéng cia ozone téi siec khée con nguoi

MUC BO HIEU UNGI DAC TRUNG
0 ppm Trang thai trong cac nha luoén déng kin cac cira
0,001 ppm  Ton tai trong cac nha thirong mé cira 0
hay 1 ppb
0,003 -0,01 Nguwdng thap nhat, con nguwoi cé thé ngtri thay
ppm

0,02 — 0,05 ppm Mot moi trirong (ngoai trod) trong lanh

Mikc tiéu biéu, lam mau cho cac nha san xuat may ozone

0,04 ppm Mitc IPS (Indoor Purification Sachben) Clean JSC gioi
han cho cac may SACHBEN® lam sach khong khi c6 st
dung ozone, ion

0.05 ppm  Ngudng 16n nhat (theo ASHRAE) trong diéu kién
khong khi théng thoang
Gi6i han toi da theo EPA (trrdc day quy dinh 1a 0,1
ppm)

0.1 ppm Gio1 han an toan (theo OSHA) véi méi trrong khu vire
san xuat cong nghiép
Gioi han an toan theo quy dinh ctia IOA va mot $6 nudc
Pitc, Nga, Phap, Nhat, Trung Quoc

0,2 ppm Phoi nhiém kéo dai sé tac hai téi strc khoe con nguoi

0.3 ppm Kich thich manh mii hong

0,5 ppm Gay phu ne phoi (bao dong nguy hiém cap 1)

1,0 ppm (Bao dong nguy hiém cap 2)

*ppm = parts per million: Phan triéu)
*ppb = parts per billion: Phan ty)
3.3.2. Ung dung cua ozone
< Ung dung cia ozone trong thuc pham

e Tinh chit:

- Ozone c6 kha nang oxi hoa cuc manh.

- Nho tinh oxi héa ma Ozone c6 thé khar hau hét cac hop chat mang mui c6 trong
khong khi......
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Bang 3. C4c chat 6 nhiém tirng gip trong khong khi

Hop chat chira Nito

Hydrocacbon

Amoniac NHs
Amin R-NH,; R,-NH; Rs-N
Oxit amin RH,-NO;R,H-NO;R5-NO
Oxitnito NO,

Bao hoa hoic khéng bdo hoa
Chat thom

Cac chat dan suat co chir Chlorine

Hop chit c6 chira lvu huynh CAc hop chit khac
Aldehyt  R-CHO
Dihdrogenua luu huynh H,S Acrolein H,=CHCHO
Métan R-S-H; R-S-R Ruou R-CH,OH

Sunfua Amin R,=N-S-N=R,

AXxit béo bédo hoa hoac khdng bédo hoa

Scaton

e Tic dong cua Ozone lén cac hop chat mang mui

Bang 4: Kha ning khir cia Ozone d6i véi cac hop chat mang mui

Hop chit Nong df Hiéu suat xir ly cia
mang mui (ppm) Ozone (%)
Trimethilamine
B ) 0.02 80
(Mui tanh cua ca)
Hydrogen sulfide 0.03 54
(MU tring théi) 0.27 97
Methyl mercaptan 0.01 72
(MU bép cai hoi) 0.03 92
Methyl sulfide
o 0.01 88
(Mui cong ranh)
Methy! disulfide
o 0.02 65
(Mui cong ranh)
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Ammonia 0.04 98
(Mui khai) 0.33 91

Ozone cd kha ning oxy hoa hau hét cac hop chét hitu co mang mui thanh O, CO, va
nuoC.

O; + Hop chat hiru co (Hydrocacbon) — CcCO, + H,O + 0O,

Bang 5: Kha ning oxi héa hoan toan ciia Ozone d6i véi cac hop chat hiru co

Hop chat hay phan tir Sau xir ly VAn téc
Ethylene CO, + H,0 trung binh
Methan CO, + H,0 trung binh

Aromatic compounds CO,+H,0+0, trung binh

Aliphatic compounds CO,+H,0+0, trung binh
Formaldehyde H,CO3;+ CO, + H,O nhanh
Formic Acid CO, + H,0 nhanh
Organic Acids CO,+H,0+ O, nhanh
Sulphur compounds CO, +H,0+S03;+ 0O, nhanh
Trichloroethylene CO, + H,0 + HCI nhanh

- C6 2 phuong phap str dung Ozone trong xur ly khi thai
+ Dung khi Ozone tac dong truc tiép 1én méi truedng bi 6 nhidm.

+ Dung nudc ngam Ozone dé hap thu cac khi mang mii theo qui luat trao doi
khi long. Nudc ngam Ozone hap thu hop chat 6 nhiém bang hoa tan don gian hoac trung
hoa bang phan tng hda hoc.

- Sir dung Ozone trong xur 1y nudc rira thuc pham: suc truc tiép khi Ozone vao nudc
dé xur ly
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e Tic dong cua Ozone lén vi khuan

Bang 6. Kha niing diét khuan cia Ozone trong khong khi

L oai vi Khudn Ndng dp | Nhigtdd | Thoigian | Higu suat
i (ppm) ‘c) (phut) (%)
Straphylococcus aureus 0.5 25 0.25 100
T?/ZI::;Ei:Lam 0.5 25 0.25 100
S.flexneri 0.5 25 0.25 100
Echerichia coli 0.5 25 0.25 100
Echerichia coli 0.01 25 1 100
Echerichia coli 0.19 28 5 100
Echerichia coli 0.53 1 1 100
Echerichia coli 0.072 - 30 100
Echerichia coli 0.144 - 10 100

Bang 7. Kha niing diét khuan cia Ozone trong nuwéc

Loai vi khuan gay bénh Nong dg th)ét dy | Thotgian | Hicu suat
(Ppm) (C) (phut) (%)
Serratia marcescens 1.00 - 5 100
Serratia marcescens 0.6 13 60 100
Escherichia coli 0.6 13 30 100
Proteus vulgaris 0.6 13 15 100
Salmonella Typhimurium 0.6 13 60 100
Pseudomonas aeruginosa 0.6 13 60 100
Pseudomonas fluorescens 0.6 13 60 100
Escherichia coli 0.5 5 60 100
Escherichia coli 0.5 5 30 100
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Escherichia coli 0.5 | 5 | 5 | 100

- Nho tinh nang oxi héa cuc manh nén Ozone c6 kha nang diét hoan toan cac vi
khuan c¢d mit trong khéng khi. Vi vay khi sa dung Ozone xu 1y méi trudng khong khi
ngoai tac dung khir mui Ozone con cé tac dung:

+ Thanh trung khéng khi, diét khuan.
+ Ngan ngtra vi khuan, ndim méc tac dong Ién thyc pham.
+ Gilp thyc pham tuoi hon, kéo dai thdi gian bao quan.

Bang 8. Ozone khir thuéc trir sdu, thudc bao vé thuc vat

Thudc bao v¢ pH7.2;5°C; | pH7,2;20°C; | PH83;20°C;
thuc vat 0Os/DOC=1,0 | Ox/DOC=1,0 0,/DOC =1,0
Diazinon 86 92 92

Dimethoate 97 97 97
Parathion-methyl 85 91 91
Diuron 91 95 98
Linuron 67 81 89
Methabenzthiazuron 78 90 94
Metobromuron 83 91 94
MCPA 83 87 90
MCPP 91 93 93

*Higu sudat tinh theo %
*Q3/DOC = 1,0 twong 1ng véi 1 mg Ozone/ 1 mg thudc trir sau

Bang 9. Ozone trong qua trinh bao quan rau qua thuc pham

L oai trai No b Theti gian ) ,
Oal trai ong do Nhiét do Két qui
cay Ozone xir 1y
Chudi 1,57 ppm Lién tuc Phong Kéo d7a| th(fl gian
lanh bao quan
-~ Nhist do | Kéo dai thoi ai
Cam 40 ppm Lién tuc |?t do €0 dval t (fl gian
thuong bao quan
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Nhiét do

Thoi gian bao quan

Nho, dau... 2—3ppm Lién tuc thuong ting gép doi
. A Phong .
Téo 2—11 ppm Lién tuc lanh 5 thang
: Bao quan
Lé 3 ppm Lién tuc Plhor;]g | .
an 17 ngay
L 15-18 Nhiét @6 | Ngan chan nim,
Khoa tay mg/m3kk 6—10n thudng mac
_ Ban dém,
0,3—20 ppm 30 ,60
phut t° thuong
_ Ban dém,
0,05-0,1 ppm 30 ,60
phut t° thuong
. Ban dém, Kéo dai thoi gian
* 0,05-01ppm | 0 %0 : bao quan
0o —0,1pp phut phong
lanh
20— 60 Ban dém,
lanh
Thit 20°C Bao quan 42 — 44h
60mgOy/mKk | 2L 1an/1
heo ngay 6°C Bao quan 20 nga
(heo, g gay
bo,curu..)
Phomat 0,02ppm Lién tuc 15°C Bao quan 11 tuan
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% Ung dung caa ozone trong nudi nam

Theo yéu cau nguyén liéu 1am nam phai sach khuan (khéng nhiém tap vi khuan va
nam moc) va sach vé hda hoc (khdng nhidm thudc trir su va hoa chét céc loai).

e So luoc vé nguyeén liéu

- D6 voi trong ndm

Ty timg ving c6 diéu kién khac nhau thi nguyén liéu dung tréng nam ciing khac
nhau nhu: laa, rom hoic trau. Ngoai ra, con bb sung thém cam gao, cam bap,... mot sb noi
c6 thé thém tro trau hoic tro rom, bot 16ng vii, bt nhe (CaCOs), phan Ure,...

- P6i voi trong ndm bao ngu, nAm meéo

Nguyén lidu thuong st dung nhu: lta, trdu, mi (san) goi 1a meo cong. Ngoai ra con
6 bo sung chat nhu: cam gao, cdm bap hoic ca hai.

e Ung dung Ozone trong k¥ thuét trong ndm

Ozone c6 kha nang diét khuan va ndm maéc hoan toan, kha du luong thudc trir sdu va
cac hoa chat doc hai.

Bang 10. Kha ning diét khuan cia Ozone trong tréng nam

. Ndng dp | Nhigt dp | Thoigian | Hiéu suat
Loai vi Khuan : O
(ppm) (C) (phut) (%)
Serratia 1.00 ] 5 100
marcescens
Serratia 0.6 13 60 100
marcescens
Escherichia coli 0.6 13 30 100
Proteus vulgaris 0.6 13 15 100
Salmonella 0.6 13 60 100
Typhimurium
Pseudomonas 0.6 13 60 100
aeruginosa
Pseudomonas 0.6 13 50 100
fluorescens
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Escherichia coli 0.5 5 60 100
Escherichia coli 0.5 5 30 100
Escherichia coli 0.5 5 5 100

Xitr ly nguyén liéu
+ Trudc khi tron, nguyén liéu duoc rira bang nuéc ngam Ozone.
+ Phoi khé thoi khi Ozone va dong bao.

Vai tro cua Ozone

+ Khu khuan, ndm bénh, nAm mac.
+ Kht du luong thubce trir sdu, hda chat doc hai.
+ Khtr mui hoi cac loai nguyén liéu tron.

Yéu cau: Can xir Iy ngudn nuéc cap bang ki thuat Ozone.

Xt ly phong cay vi sinh: Phong cay vi sinh can dugc vo khuan, do dé can thanh
triung phong cay biang khi Ozone.

- Céch sir dung: Théi khi Ozone vé6i ham luong 0.5 mgOs/m®kk (ndng d6 dam bao
diét hau hét cac loai vi khuan trong khong khi).

- Yéu cau: Gan thiét bi tao khi Ozone khir vi khuan, nAm maéc, mui,... thanh tring
khong khi phong chay.

- Xt ly ¢ dan treo: Dan treo can duoc giit noi kho rao, thoang mat.
Luuy:
+ Thoi gian & mam khéng sir dung khi Ozone. Lam maét bang khi Ozone, ham

lwgng 0.1 mgOs/m’kk. Pac biét trong thai ky tai ndm Ién nham phong chéng dich bénh,
tao Oxy. Hoic xt Iy nudce khi phun tuéi cho tai nAm véi ham luong 0.1mgO4/lit nudc.

+ Trong thoi gian u bich va rach bich khéng sir dung Ozone.
Yéu cau: Két hop phun tudi nude ngam Ozone va hé théng thoi khi Ozone.
- Bao quan:

+ Khi cit tai nAm nh¢g giit nguyén cudng. nam dé trén nia va thoi khi Ozone o
nong do 0.1mgOs/m3Kkk.

+ DPong bao bi, goi kin.
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+ Két qua: Sau khi sir dung ky thuat bao quan bang Ozone. Nam s& dugc tuoi
trong thoi gian 10 - 15 ngay

% Ung dung ciia 0zone trong thiy san

Chét lwong san pham thay hai san phu thudc vao nhiéu yéu tb tir nudi trong dén sau
ché bién. Chat lugng san pham c6 thé giam hoic gitr nguyén duoc quyét dinh boi qua trinh
ché bién. Nhitng bién ddi cua thay hai san sau khi chét rat da dang va phuc tap. Vi thé
mudn dam bao chat luong thaty hai san can co bién phap bao quan va ché bién phu hop.

M6t trong nhitng phwong phap tién tién hién nay 1a tng dung k§y thuat Ozone trong
ché bién thay hai san (thay thé cho viéc str dung hoa chat nhu: Chlorine,...).

Nhitng dac tinh hitu ich caa Ozone

Trudc day, Chlorine duogc tng dung rong réi trong ché bién thuy hai san. Tuy nhién
véi dic tinh hitu ich cia Ozone dan duoc thé Chlorine gop phan dam bao chét lugng san
pham

Mot s dic tinh hitu ich cua Ozone

+ Ozone 1a chat khi ¢d thé oxi hda manh

+ Ozone c6 kha niang khir tring manh gap 3000 lan Chlorine.

+ Ozone khir mui tanh, hoi dat hiéu qua cao.

+ Ozone thanh tring méi truong khu ché bién

Pic biét khong dé lai du lugng sau xu ly

Nho nhimg dic diém hitu ich ma ky thuat Ozone dugc (ng dung rong rai trong ché
bién thuy hai san.

° Unq dung Ozone trong tirng cong doan

> Tiép nhan nguyén liéu

Khu tiép nhan nguyén liéu c6 nén bang xi mang, ranh thoat nudc. Trudc va sau khi
tiép nhan, nén va ranh can duogc vé sinh bang nudc ngdm Ozone. Tuy nhién c6 thé vé sinh
bang nudc Chlorine 50 ppm, sau d6 rira lai bang nudc ngam Ozone vira ¢6 tac dung séat
triing vira c6 tac dung khir du lwong Chlorine gay anh hudng dén chat lwong san pham.

» Rura so bd

Nguyén liéu duoc phan loai rdi dua sang khau rira so bo. Nude dung dé rira duoc xir
ly bing khi Ozone (khi Ozone c6 thé dugc suc tryc tiép trong thoi gian dang rira). Ozone
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c6 tac dung: khir chat ban, vi sinh trén nguyén liéu, déng thoi khar mai tanh, héi, cac moi vi
la khac trong nudc.

» Rura sach

Nguyén liéu sau khi xt Iy so bo duogc rira lai bang nuéc ngam Ozone that sach nham
khir hét mau, ni tang, vi sinh vat,... Dinh bam trén san pham

> Ra khuon, bao goi

T4t ca bao, tdi,... phai duoc vo tring bang céach théi truc tiép khi Ozone vao bé mit
tli, bao,...

> Xir Iy moi truong khu ché bién
Cac khu vuc ché bién phai duoc thanh triing, khtr mui,... bang khi Ozone tir khu tiép
nhan dén khu bao quan dong lanh.

Két luan: Ung dung Ozone theo ding qui trinh s& gop phan nang cao chat lugng san
pham, dong thoi kéo dai thoi gian bao quan.

% Ung dung ciia 0zone trong nudi ca

Ngay nay cling véi su phét trién caa x& hoi, nhu cau giai tri cia con ngudi ngay cang
gia ting. Nudi ca kiéng - mot trong nhitng hoat dong giai tri phé bién nhat hién nay ma bat
ky Ira tudi ndo cling c6 thé tham gia. Mot s6 ngudi khong nhitng dén véi ca kiéng vi muc
dich giai tri ma con dén véi muc dich kinh doanh.

Vi nhitng ngudi chua biét vé ¢4 kiéng thuong cho rang ca kiéng rat dé nudi. Panh
rang ca song nho nudce, nhung ngudn nude nhu thé nao 1a dao bao gilp ca phat trién tét va
cach chim séc nhu thé nao?

Trong kinh doanh ca kiéng thi hai yéu té chinh can cha y 1a:

+ Thi nhat "tai" trong viéc ép cé sinh san va nudi dudng cé.

+ Thi hai: ndm bét dugc nhu cau cua thi trudng.

Vay k§ thuat nudi ca kiéng c6 nhitng van dé gi? Va kho khan nhu thé nao?

Cong ty c6 phan phat trién cong nghé Sinh Phi san xuét thiét bi tao khi Ozone phuc
vu nhiéu nganh nghé, va trong dé6 mot phan dugc tng dung vao ky thuat nuéi ca, trong do
c6 cé kiéng.

e Cac véu td cin quan tAm trong nudi ca kiéng va ca gidng

» Nudc nuoi
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Pay 1a yéu té quan trong hang dau vi: da s cac loai ca kiéng rat man cam véi mii
va vi cia nudc. Néu nudi cé kiéng trong moi truong nudc khong tét va pH khong thich hop
thi ca kho séng va bi chét.

Mot s6 yéu t6 can quan tAm ddi véi ngudn nudc cung cip cho viéc nudi ca kiéng

Nude mua: chi dugc goi 12 nuéce twong dbi sach vi: khi mua xudng s& cubng theo
mot lwong bui va céc vi sinh vat va dic biét 13 nuéc mua s& cudn theo cac khi nhu: CO,,
NO,, SO,, ... 1am tang tinh axit ctia nudc (pH giam). Nén nudc mua can phai dugc su ly
trude khi st dung cho muc dich nudi ca kiéng.

» Nudc may
Puoc goi 1a nudc sach nhung ta phai danh gia cac yéu to:

- Du luong thuéc khir tring (Chlorine) trong nuéc may lam hai cho ca va co thé lam
chét ca.

- Pudng ong cap nuéc 1au ngay co thé bi gi sét, bi mai mon, ..Jam cho nuéc s& bi
nhiém ban, nhiém khuan,..

- Nén nuéc may can duoc Xt Iy trude khi sir dung cho viéc nudi ca kiéng.
> Nuéc giéng

Trong nudc giéng thuong chira ham lugng sat rat cao va cac vi khan sat. Nén nudc
giéng can phai xu 1y trude khi sir dung cho muc dich nuéi ca kiéng.

Nudc ao, séng, sudi, hd: ngudn nudc nay thuong bi 6 nhiém do nudc thai xa vao.
Nén nudc ao, ho, séng, sudi ciing can phai dugc xir 1y trudce khi st dung cho muc dich nudi
ca kiéng.

e Ngudn thirc in trong nudi ca kiéng va ca gidng

The an trong nudi ca kiéng thudng xuat phét tir ba ngudn chinh:
+ Thtrc 4n 6 san trong tu nhién: 1a thire dn c6 san trong thuc vat hoic con tring, ..
+ Thirc dn c6 ngudn goc tir con trung: lang quang, giun, tép, cua, tring, ...

+ Thirc dn c6 ngudn goc tir thuc vat: ré cay, rong réu, cay co, ...
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e Ung dung cua Ozone trong qua trinh nudi ca kiéng va ca gidng

> Xu Iy ngudn nude trude khi nudi

- Pugc xem la khau quan trong nhét. ciing nhu ngudn nudc cip vao sinh hoat thi
ngudn nudc cap cho sinh hoat thi ngudn nudce cap cho qua trinh nudi ca kiéng ciing phai
dat mot s6 tiéu chuan nhét dinh.

Vi du: Ngudn nuéc phai ¢dam bao lugng oxi hoa tan (DO) mgO, > 7.5 mg, pH = 6.5
- 8.5 luong chat rin lo limg trong nuéc SS < 5 mg/l, ngoai ra con c6 mot sb tiéu chuan
khac nhu: COD, BOD, ..

» Vai tro caa Ozone trong xu ly nuée trude khi nuoi

- Khir tring: Véi kha nang oxi héa cuc manh, Ozone diét hau hét cac vi khuan co
trong nudc, dic biét 1a cac mam bénh c6 san trong nudc, cac mam bénh nay dé dang lay
sang ca nuoi.

Déi voi nudc cap hodc nudc ngam thi lwong vi khuan khong dang ké, tuy nhién sir
dung ngudn nudc mat nhu: nudc séng, ao ho, ... thi giai doan khur tring nudce trude khi
nudi duoc xem 1a giai doan thiét yéu do nguén nudc mat hién nay dang bi 6 nhiém ning,
trong nudc chira rat nhiéu vi sinh vat gay bénh.

- Phan giai hoa chat Ozone phan giai cac loai hda chét hitu co, cac kim loai nang co
trong nudc, cac hop chat mang mui hoac vi la co trong nudc.

> Doi voi nguon nude cap

Mic du dugc xem 1a ngudn nudce twong d6i sach so véi cac ngudn nudc khac, tuy
nhién ngudn nudc nay khong thé dua truc tiép vao nudi cé kiéng do du lugng Chlorine
trong nudc ma nha may sir dung dé khir tring & giai doan cudi cuing ¢ hé thng xt Iy nudc.
Trudce day dé loai bo du lwong Chlorin ngudi ta thuong: "lam mat" bang cach dwa nudc ra
ngoai troi, noi ¢6 anh nang dé Chlorine boc hoi mét 1- 2 ngay. Ngay nay Ozone dugc ding
vira khir tring nudc, vira loai b du lwong Chlorine trong nguon nudc cap.

> Doi voi ngdn nudc mit (ao, ho, sudi)

Ngudn nudc nay bi 6 nhiém ning do lwong nudc thai tir cac nganh cong nghiép,
ndng nghiép thai vao mdi truong mot luong 1on céc hop chét doc hai nhu chét phuy gia, kim
loai nang tir cAc nha may luyén kim.

> Hudng dan sir dung

Céch str dung tuong dbi don gian: suc khi Ozone truc tiép vao nguon nudc voi ham
lugng Ozone va thoi gian xt Iy phu hop véi timg ngudn nudc khéac nhau.
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Vi du: Can cir ly mit nude (Song, ao, hd) nén sir dung thiét bi tao khi Ozone cé cong
suat 100mg/1, thoi gian str dung khoang 30 - 40 phut. Pay 1a thoi gian trung binh, tuy nhién
c6 thé xir 1y 1au hon, hodc it hon tiiy theo nguén nudc ban nhiéu hay it.

Déi véi ngudn nudce cap, mic du trude day it duoc st dung trong nudi ca canh, néu
da qua str Iy Ozone thi ¢d thé dung véi thoi gian va ham luong xir 1y twong tu nhu ddi voi
ngudn nudc mit.

> Xu Iy ngudn nudce trong sudt qua trinh nudi

Trong khi nudi ngudn nudce s& bi 6 nhidm tré lai mac du nguén 6 nhiém khéng gidng
nhu ngudn nude ban dau. Trong khi nudi cac hoat dong sau gay 6 nhiém ngudn nuéc.

- Lung thtrc an thira lai trong nuéce do s dung khdng hét, 1au ngay phan ra trong
nudc, 1am van duc, hoi dic biét 1a ngudn thie an tir ché bién, lwong vitamin trong thira dn
phan huay 1am bién dbi lugng oxi hoa tan trong nudc.

Chat thai ciia ca trong qua trinh nudi cling gop phan trong viéc 1am & nhiém nguon
nuéce. Trude day nguoi ta van thuong quan Iy nguon nudc trong qué trinh nudi ca kiéng
bang cach bom tryc tiép khi oxi trong khéng khi vao hd, ao nudi,... C6 thé két hop thiét bi
tao khi Ozone véi dan bom khi trude day.

> Vai trd ciia Ozone trong viéc xt ly nguén nudce trong khi nudi

Xt Iy nguon thtre an thira con lai trong nuéce.

Xt 1y lwong chat thai caa ca trong sudt qua trinh nuoi.

Cung cip Oxi hoa tan trong nudc, gidp ca hd hap dé dang hon.

Xt ly nguén khong khi trong khi bom vao ao, ho nudi.

Nhu vay, trong qua trinh nudi, Ozone gilp duy tri ngudn nudc sach cho qua trinh
nudi, han ché s lan thay nudéc, tiét kiém chi phi, ngoai ra viéc thay nudc nhiéu lan ciing
han ché d6i véi su sinh trudng va phét trién cua ca.

> Céch sir dung thiét bi tao khi Ozone trong qué trinh nudi

Thong thudng ddi véi ngudn nudc trong quéa trinh nudi ca kiéng thi ham lugng
Ozone tir 0.1 mg/l dén 1mg/l trong 1 lit nudc, trong thoi gian 1 phat cé thé diét duoc 99%
vi khuan cé trong nudc nudi céa kiéng.

Tuy nhién chi can ham lwong nhé 0.02 mg/l ¢én 0.05 mg/l O; trong 1 lit nudc trong
thoi gian 5 phat du dé xir Iy ngudn nudc ngay trong qua trinh nudi.
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> Két luan

Hiéu qua cua viéc sir dung thiét bi tao khi Ozone trong k§y thuat nudi ca kiéng cang

cao khi sir dung dung theo huéng din, dé c6 dugc ham lwong va thoi gian xi 1y thich hop,
khong gay anh huong dén sinh trudng va phat trién cua ca.

Ozone gilp cung cip ngudn nudc sach cho cé tir khau chuan bi nudc dén khau bao

dudng ngudn nude trong qua trinh nudi. Sau khi xt 1y, Ozone phan hay tao thanh Oxi hoa
tan trong nudc, cung cap nguon oxi cho ca, khong dé lai du lwong doc trong nudce

Phuong phap st dung kha don gian.
it ton kém.,

Két hop duoc nhiéu phuong phap nuéi khac.

% Ung dung ciia ozone trong giét md gia sdc gia cAm

Mot 10 giét mo dong thuc vat thi cac vat dung nhu: quan, 4o, dao kéo, kiém tra thit,
giit lanh, xir Iy nam maéc, san pham phy. CAu tric cua 10 mo, céng ranh, ngudn nudéc, b tri
noi chira chét thai, va tat ca va tat ca nhiing hoat dong khac phai dam bao dat tiéu chuan,
bao vé va nang cao chat lugng mai truong.

Ozone tham gia vao cac hoat dong cua 10 md: Gdm céc budc sau:

Khu vyec tap trung dong vat

Khu vuc giét mé dong vat

V¢ sinh dung cu, phuong tién

Xur ly béan thanh pham

Khar mui

Xt Iy san pham phu

Xt ly chat can b, diét khuan, khtr mui
Xt ly nguén nude thai tir 10 mo

Moi truong giét mo

V¢ sinh stc khée dong vat

v Dung nuéc ngdm Ozone lam vé sinh cho déng vat trudc khi tién hanh giét mo,

doi raa khu vuec tap trung gia suc.

v Dung nuéc ngam Ozone ria ¢éng cu ding cho gia cdm nhim dam bao mai

truong tét cho dong vat.
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- Suc khoe va an toan cho con nguoi

v Trong khu vyc giét mo thuong bi tron do ddu md gy anh hudng dén con
nguoi. Nudc thai chira chat hitu co va Nitrogen ciing nhu nhitng mam bénh 1a vi khuan
Samonella, Shigella, tring ky sinh tring, amip, nang bao. Du lugng thudc trir sau ciing
hién dién tir xir Iy dong vat va thie an cua ching. Tat ca nhitng yéu td trén gay anh huong
tryc tiép cho ngudi tham gia giét moé va nhitng nguoi trong khu vuc 1an can.

v Pé khic phuc nhiing yéu té va mbi nguy hai dén con nguoi va méi truong.
M6t s6 noi di str dung cac chét sat trung nhu Clorin dé khir tring. Nhung bién phép hiéu
qua va kinh té 1a sir dung nuéc ngam Ozone va khi Ozone trong viéc khu tring.

- Nudc sir dung va nudc thai

v Nhing noi giét mo can khéi luong I6n nude dé raa thit va khu vuc giét mo.
Nudc thai ra sau qué trinh giét mo bi 6 nhiém do md, chat thai, mau dong vat va bat ky
mot chat tay ria nao. Luong nudc ndy can phai dugc xir Iy va cac cong ranh can phai duoc
thuong xuyén doi rira cac chat gay 6 nhiém.

v Dung khi Ozone va nuéc ngam Ozone doi rira va phun khi vao céng ranh
thuong xuyén.

- Quan ly nudc
v Trong moi trudng giét mo giai phong mot s6 chat vao khdng khi nhiing mui
nhu: Chlorofluocacbons (CFCs), khi doc.

v Nguon chinh gay ra mii trong khong khi:
+ Hoa chat
+ Phugia
+ Nhitng san pham phu cta dong vat
+ Chit thai dong vat
+ Nhiing chat chua ché bién, cac chat thai ran
+ Nudc chua xur ly

V6i kha nang khir mui hitu co hitu hiéu caa Ozone, doi véi Amoniac hiéu suat khir
dat 98% va nhiéu mui khac rat hiéu qua.
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e Kétluan

Trong qua trinh giét mé can phai dam bao céc chi tiéu ma nha nuée da dat ra. Trong
d6, van dé vé stc khoe va méi trudng duoc quan tdm hang dau. Nhu vay, véi cong nghé
ng dung Ozone vao qui trinh giét md nham gop phan dat duoc nhirng chi tiéu dé ra.

e Quy trinh 'ng dung Ozone trong chin nudi bo

Chan nudi gia suc, gia cam hién dang 1a nganh cung tng cho nganh xuat khau. O
Viét Nam c6 nhiéu thuan loi vé thoi tiét thién nhién nén c6 nhiéu phuong phép chin nudi
duoc 4p dung & nhiéu noi nhung trong qua trinh chin nudi phu thudc vao rat hiéu yéu td,
c6 3 yéu té mang tinh quyét dinh nhat Ia:

- Ngudn nudc

- Nguoén thirc an

- Moi truong chan nuoi

Cac phuong phép tac dong 1én céc yéu t trén cac qui trinh chin nudi, dugc ung
dung rat rong rai, nhung & day chung t6i mubn gidi thiéu mot trong nhimg phwong phap
tién tién nhat 1a phuong phap xtr ly bang khi Ozone véi cac uu diém sau:

Ozone xt ly nhanh chéng, it tén chi phi.

- D& dang két hop véi cac phuong phap khac tiy theo diéu kién caa nguoi nudi.
- Gia ca phu hop véi nguoi chan nuoi.

- Xt ly ¢6 hiéu qua cao nhung khong dé lai bat ky du luong doc hai nao.

- Thao tac xur 1y kha don gian.

e Ung dung Ozone vao xu IV nqudn nude

Nudc ¢6 vai trd quyét dinh trong moi qua trinh chian nudi. Ngudn nude ciing 1a moi
truong 1y nhiém bénh cao cho vat nudi. ngudn nudc cang bi & nhiém thi nguy co nhiém
ban cang cao, do d6 ngudn xu ly nguén nudce 1a van dé thiét yéu trong qui trinh chan nubi.

Vai trd ciia Ozone trong viéc xt Iy ngudn nudce

- Khir tring: Ozone c6 kha niang diét hau hét cac cac loai vi khuan gay bénh ton
tai trong ngudn nude nhu nudc udng, nudc vé sinh chudng trai, nudce tim, nudce tron thic
an, ..., nham ngan ngira dich bénh 1ay nhidm tir méi trudng bén ngoai vao co thé vat nudi,
dac biét 1a ngudn nudc, tac dung truc tiép vao co thé vat nudi.
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- Phan giai cac hop chat doc hai nhu thudc trir sau, thude sinh truéng cay trong bi
ria troi tir dong rudng, trén mat dat vao trong ngudn nudc séng hoac hod gay ngd doc cho
vat nudi.

- Khu cac mui hoic vi la c6 trong nudce, khir phén tao ngudn nudc sach.

e Ung dung khi Ozone trong viéc xir Iy nuéc

Ngudn nudc:
- Ngudn nudc tir bé mit séng, ho, ao...
- Nguén nuéc ngam, giéng dong (bom), giéng dao (gau).

Dung truc tiép may tao khi Ozone xir ly trong bon chtra nuéc cua trai chin nuodi,
nuéc sau khi dugc xur 1y tré thanh nuéc sach dugc s dung dé cung cap nudc udng, tam,
rira, Vé sinh chudng trai, tron thice an,...

Xt Iy nuée nham tiéu diét vi khuan gay bénh tiéu chay ¢ Bé, Nghé dién hinh nhu E-
Coli bi diét véi hiéu suat 99.99% ¢ ham luong 0.25mg/l, thoi gian 1 phut.

Viéc xir Iy nguén nude bang ozone duoc thuc hién lién tuc trong ngdy. Can ct Vao
chét lung nudc tai chd, co thé két hop xir Iy bang Ozone véi cac phuong phap khac: loc,
ding hoa chat,... nhung van phai xir Iy Ozone cudi cing trong khi sir dung.

e Nqudn thitc in

Nguén thtrc an du trit trong kho lau ngay sé& phat sinh nam méc, cac loai vi khuan,
dé lay nhiém bénh hoic ngo doc cho vat nubi. Véi tac dung khur tring, khir mui héi, khi
Ozone duoc dung dé bao quan ngudn thirc an, gép phan ngin ngra mam bénh phét sinh
trong thtrc an.

Thao tac: Cho khi Ozone xt Iy truc tiép kho chira thire an 2 1an/ngay, mdi lan 30
phat.

- Pbi véi thirc an phai ding lai d& bi 6i thiu, phét sinh vi khuan gay bénh hoic ti
sinh hau hét céc loai vi khuan.

- Mot s6 ngudn thirc dn bang vi khang tong hop khi xa ly bang Ozone can than
trong vi dé gy bién ddi thanh phan dinh dudng cua thirc an.

- Céc loai thirc an tron nén str dung nude da dugc xir Iy Ozone dé tron hoic ria
trudc khi dung.
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e X 1y moi trudong chan nudi

Chudng trai

- Dung nuéc di xur Iy bang Ozone dé vé sinh rira hang ngay.

- Théi khi Ozone truc tiép vao chudng trai theo hudéng gio.

- Dung nudc da suc khi Ozone dé 1am vé sinh vi, kéo, gian, mai chuéng,

- Dung nudc di xir Iy Ozone tudi trén nén, vudn cdy, déng co, ... hang ngay.
- Xt ly vé sinh céng rdnh, 6 ga, G phan, bui rim xung quanh trai.

V& sinh, khar mai chudng trai

- C6ng tic vé sinh chudng trai tét nhiam tiéu diét cac loai vi khuin nhu
Chlotridium, Botulinum gay bénh dgc thit, Salmonella gay bénh thuong han ¢ Bo.

- Hién nay, nghé chian nu6i Bo thuong pham, B0 sita rat quan trong, ngoai viéc Bo
bi bénh s& anh huong dén ning suat va chat luong sita hién nay 1a bénh viém vi Bo. Bénh
nay do nhiéu nguyén nhan gay ra nhu: Luong sita con lai trong bau vi sau mdi lan vat, do
nhidm khuan tir méi truong xung quanh. O Viét Nam nam 2002, bénh viém va Bo thuong
do Staphylococacese, Streptocacese, Enterobacteria,... Dé ngan ngira kha ning gy bénh
viéc vé sinh vat dung bing khi hoic nuéc Ozone cac dung cu Vit sita, v Bo, chudng trai
va khu vuc xung quanh la yéu t6 quan trong trong viéc phong bénh.

Vat dung, phuong tién

- Céc vat dung dung trong chan nudi nhu may tron, mang, noi, dén, ..d6 bao ho lao
dong khi str dung can phai dugc suc khi Ozone hoic rira bang nude di duge ngam Ozone.

- Céac phuong tién xe ¢o ra vao chudng trai trudc va sau khi st dung phai duoc ria
bang nudc da xu ly bang Ozone.

- Qua trinh chin nudi méi treong sach 1a diéu kién tién quyét trong phong chéng
dich bénh. Pé ngan ngtra dich bénh ching ta c6 nhiéu bién phap 1am vé sinh chudng trai,
khi Ozone la mot chat ding cho khtr tring, khir mui hiéu qua nhat hién nay.

< Ung dung ciia ozone trong chiin nudi heo

Hién nay, & nudc ta nhd nén kinh té phat trién manh nén thi truong thit heo ngay
cang mao rong thém. Nhg d¢6 ma nghé chian nudi heo méi co co hoi tot dé phat trien manh
hon do mang lai nhiéu lgi nhuan cho doanh nghiép va ngudi nudi. Tuy nhién, do su
tac dong cua 6 nhiém moi trudng, tinh hinh dich bénh xay ra ngay cang nghiém trong va
lan rong hon. Nén doanh nghiép va nguoi nudi cling khong it rui ro.
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Vi vay, cac doanh nghiép, ngudi nudi ludn tim nhitng phuong phap ky thuat mai, cai
tién ki thuat nudi,... nham nang cao nang suét va chat luong.

Vé6i phuwong cham nudi theo qui trinh san xuat sach, khép kin, cong ty ¢ phan phat
trién céng nghé Sinh Phl da két hop véi céc nha khoa hoc dua ung dung ki thuat Ozone
vao qui trinh chin nuéi néi chung va chin nudi heo nodi riéng, va da thu dugc mot sb két
qua kha quan.

Bang 11. Kha niing diét khuan ciia Ozone

Vi khLAJsz gay Né’;‘fn‘? Nhiét do ;r;;. Hiéu suat
e (ppm) © | @hay |
Traphylococcus 05 o5 0.25 100

aureus

Ti;'ﬁ;ﬁf:bam 0.5 25 0,25 100
S.flexneri 0.5 25 0,25 100
Echerichia coli 0.5 25 0,25 100
Echerichia coli 0.01 25 1 100
Echerichia coli 0.19 28 5 100
Echerichia coli 0.53 1 1 100
Echerichia coli 0.072 - 30 100
Echerichia coli 0.144 - 10 100

Bang 12. Kha ning diét khuan cia Ozone so véi mot sé chat khir tring

o Vi khuan _ Bao tir
Chat tay Virus _ i Nang bao tir
dwong ruot Vi khuan
Ozonized water 0,01 1 2 10
Hypochlorous 0,2 5 100 100
acid
Chlorite ions 20 200 1.000 1.000
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Monochloramine
(NH,CI)

50

1.000

5.000 ‘

200

Bang 13.Kha ning Oxi héa hoan toan ciia Ozone ddi véi mot sé6 hop chat hiru co

Hop chat hay phan tir Sau xir ly VAn toc
Aromatic compounds CO, +H,0+ 0, trung binh
Aliphatic compounds CO,+H,0+ 0, trung binh

Formaldehyde H,CO;+ CO, + H,O nhanh
Formic Acid CO, + H,0 nhanh
Ethylene CO, + H,0 trung binh
Methan CO, + H,0 trung binh
Organic Acids CO,+H,0+ 0O, nhanh
Sulphur compounds CO, +H,0+S0O;3;+ 0O, nhanh
Trichloroethylene CO, + H,0O + HCI nhanh

Bang 14. Kha nang khir mui cia Ozone

Hop chat mang mui

Nong do Ozone (ppm)

Hiéu suit (%)

Hydrogen sulfide 0.03 54
(MU trang théi) 0.27 97
Methyl mercaptan 0.01 72
( MUi bap cai hu) 0.03 92
Methyl sulfide

( MUi céng ranh ) oot %
Methyl disulfide 0.02 65

Ammonia 0.04 98

( Mui khai) 0.33 91
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Trimethilamin
B ) 0.02 80
( Mui tanh cua ca)

ORP KHI XU LY NU'G'C BANG OZONE

Czone khi hoa tan vao nudc lam tang tri 58 ORP (Oxygen Reduction Potential —
Bién thé Oxy hoa khu) o thé do b&ng may do ORP dang cay but gidng nhee bt do
TDS (tdng Ikeng chat rén hoatan) hay bt do pH, .

MUC ORP [mV) ‘ (PNG DUNG
0-150 Khing
150 250 Mucie nudi tring thity san
250350 Thap lam mat nwdc
400 475 Bé boi
450 600 Birémg dng nude ndng
600 Tay 8 nhiém
800 Tiét tring
950 - 985 Muwdc phuc vy chita bénh
=1100 Oy hda sdu (AOP)

MUC ORP (mV) COLIFORM trong 100 ml NW’O'C
2 0 sw |

Ghi chi:

ORP va Theri gian digt hét E.Coli trang nwére cét:

480 my - khing xac dinh

a00 my - 1 gier

550 my - 100 gidy

B00 my - 10 gidy

B50 my - 0 gidy

Mirc ORP 650 cho xl Iy nwdc thai

Mirc ORP 2 750 ¥ cho Listeria, Samonella

Mirc ORP 600- 800 dat duoc kh| ning d4 Ozone 0,1.0,2 mg/L {0,1-0,2 ppm) 13 nguing cén
thiét 83 dwore T4 chic y té thé gicri (WHO) y&u céu ap dung cho da 5B cac loai i

Hinh 12. ORP khi xit Iy nuwéc bang Ozone

% Ung dung ciia 0zone trong xit IV nwéc

Xt Iy nude nhidm Mangan bang Cong nghé Ozone

Phwong phdp xi Iy Mangan bang Ozone: Nugc nhiém Mn thuong di véi sat do d6
nén can loai sat bang phuong phéap thong thuong sau d6 cho Ozone oxy héa Mn. Thoi gian
oxy hoa tir 1-15 phut sau d6 loc lai bang cac thach anh. Pé xir Iy 1g Mn can 1 gam Ozone.
Mot s6 tai liéu cho rang Ozone du s& chuyén héa Mn 1én hda tri VII (thudc tim) s& hoa tan
lai diéu ndy chi dang & phong thi nghiém. Trong thuc té ndng do Ozone cé thé vuot 2-5 lan
mac ly thuyét. Vi du: Can xi ly Q=250m*h, Mn=lppm s& chon mdy nhu sau:
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250*1=250[g/h], chding ta nén chon may 250g/h c6 thé chon 300g/h hoic cao hon. Chi phi
dau tu cho Ozone khoang 25.000 USD. Ngoai ra khong can hoa chat nhu Chlorine va
thudc tim.

Phwong phdp xir Iy Mangan bang cat Green-Sand: Trudc day dé xir Iy Mn nguoi
ta 1am nhu sau: Xt 1y st cho dén khi khdng phat hién, cho nuéc nhim Mn tiép xlc voi
chlorine, thudc tim sau cho thé oxy hoa khi (ORP) vao khoang 800-900mV & pH vao
khoang 7-7.5 trong thoi gian tai thiéu 15 phut sau d6 cho qua binh loc ¢ chua cat Green-
Sand. Green-Sand 14 loai cat dugc san xuat dic biét co thanh phan chinh 1a MnO, Cét nay
& thanh phd HCM c¢6 gia 1a 1.5 USD/1kg. Bé xtr Iy 250m*/h can khoang 15000kg cét vao
khoang 22500 USD, chi phi hoé chat rat cao: thudc tim va hoa chat nang pH khoang 500-
100 dong/m® nuée tuy theo ngudn nudc.

Phwong phdp ding cdt thwong (thach Anh) # thuéc tim: C6 thé dung nhu phuong
phap cat Green-Sand nhung dé giam gia tién nguoi ta cd thé thay cac Green-Sand bang
cach u cac thuong véi thude tim trong khoang 100gio. Tuy nhién phuong phap nay dé bi
thoi Mn vao nudc khi ORP < 600mV. Va d6i khi khong dat yéu cau.

Phwong phdp ning pH lén cao: Truéc day dé xu Iy Mn cac chuyén gia xt ly
nudc da nghién citu 6 Lién X0 cl hay dung phuong phap nay: Nudc dugc nang pH Ién
khoang 10-11 trong khoang thoi gian 2 gio sau d6 loc két taa MnO, va giam pH ciia nudc
duéi 8.5 cho dat tiéu chuan

Ung dung

X ly sat khuan, diéu chinh, nang cao chat luong nudc tinh loc RO

MAY LOC NUOC RO = SWSE =5 |

CONG SUAT BEN 5 MM (5 TPH)

Hinh 13. X ly sat khudn nwéc tinh loc RO

Nap Ozone tinh sach cho nuéc RO trong day truyén san xuat nuéc tinh khiét dong
binh ning suit &én 5 TPH (5 m*/gio)

sonchonie | . |SWEE| ., | wivcueToum

Hinh 14. X Iy nwdéc tinh khiét déng chai bang Ozone
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Cép nudc ngam Ozone cho may rira chai, binh chia nuée sach

MAY
Nwdcro = |SWE| —> < rivABINH

Hinh 15. Sdn xudt nwéc nggm Ozone

Ozone hoa tao va kha Mixella, sat khuan, khir doc, 1am sach nuéc ngam, nude mat
trong san xuat nudc may dung cho an udng, sinh hoat, san lwong dén 15 TPH

- NUOC MAT SAU
LOC 5 MICRON

wubchoAusay > | M| = | LOCKHANH
GIAN MUA VA LOC CAT

Hinh 16. Sdn xudét nieéc Ozone hoa

Cép nudc ngam Ozone cac ndng do6 tir 1 GPT dén 10 GPT cho bé rura sat khuan tiéu
doc rau qua thit ca, thuc pham khac, dung cu bép, ... ning suat dén 500 kg rau hay 1 T4n
qua/ gio cung tng cho cac xudng dong goi, bao quan thuc pham, cic co s& Ndu an cong
nghiép, ...

NUOC MAY SACH =

Hinh 17. San xudt riza rau qua bangOzone

Lam sach nuéc Bé boi chit luong cao, sirc chira dén 500 m® nude va 50 ngudi boi.

Hinh 18. Khi# trizng nwéc bé boi bangOzone

Rua 1am sach Nha giét mé gia stc gia cam, Chuong trai chin nudi dong vat ...phong
chéng bénh dich.
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{3 =1 chudn TRA
vai phun
Hinh 19. Sdn xudt nwéc Ozone dé vé sinh chuéng trai chin nudi

Cép hdn hop nudc chta vi bot khi Ozone 20-30 Micron nong d6 dén 1% (theo thé
tich) dé 1am bang da ngam Ozone cho ché bién hay danh bét, bao quan, van chuyén thay
san xa bo

= mﬁ "> | MAYLAM BANG BA NGAM 020N

Hinh 20. Sdn xudt nwéc da ngam Ozone
Xt 1y nudc nudi trong gidng thay san

BE NUOI TRONG
THOY SAN

= WE =
7

Hinh 21. Khé trizng nwéc nudi thiy san bang Ozone
Cép nudc hoat hda cho trong rau dic san, nam, ...

Céc cong viéc lam sach khac ung dung cac qua trinh Oxy héa sau AOP (Advanced
Oxydation Processes) boi Ozone nong do cao.

II. PHAN TICH XU HUONG NGHIEN CUU UNG DUNG OZONE TRONG
THANH TRUNG, TIET TRUNG VA XU LY CHAT THAI TREN CO SO SO
LIEU SANG CHE

1. Tinh hinh ding ky siang ché theo thoi gian

Ozone 14 tdc nhan oxi héa cuc manh, c6 kha ning tiéu huy cac bao tir ndm va vi
khuan. Mat khac n6 con phan huy duoc nhitng hop chat doc hai trong ngudn nuéc, thuc
pham, ... Hién nay, ozone dugc biét dén nhu mot cdng nghé sach, than thién maéi truong,
c6 nhiéu wng dung trong thuc tién. Cac nghién ctu vé cong nghé va thiét bi dé san xuat,
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ing dung ozone hién nay ¢ rat nhiéu, riéng vé cac sang ché ding ky trén thé thé gisi vé
van dé nay thi Trung tm Théng tin KH&CN tiép can duoc khoang trén 20.000 sang ché
(theo CSDL Wipsglobal). Trong bai phan tich ndy, Trung tam s& tap trung vé cac sang ché
lién quan dén tng dung thiét bi ozone trong thanh tring, tiét trung va xu Iy chat thai.

Ozone véi nhitng dic diém noi bat va kha niang tng dung trong nhiéu linh vuc khac
nhau, nén tir nhitng nam 1890 cua thé ky 19 da co sang ché ding ky vé tng dung thiét bi
Ozone dé khir tring. Tir d6 dén nay c6 khoang 5.109 sang ché dang ky vé van dé nay.

Trong d6, luong sang ché tap bat dau tap trung nhiéu tir nhitg nam 1970 cho dén

nay.

450
400
350
300
250
200
150
100
50
0

1970 1974 (978 1082 (986 1990 994 (99B (02 4006 410

Hinh 22: Tinh hinh ding ky sdng ché tir nam 1970-2013

Tur nam 1970-2013: ¢6 5.037 sang ché dang ky vé ung dung thiét bi ozone trong
thanh triing, tiét trung va xu Iy chat thai. Theo thoi gian, lwgng sang ché c6 xu hudng ting

dan, cy thé nhu sau:

v' Thap nién 70: c6 81 séng ché.

v Thap nién 80: c¢d 255 sang ché, luong sang ché trong giai doan nay gap 3 1an so
véi giai doan thap nién 70.

v' Thap nién 90: 1.125 sang ché, lwong sang ché trong giai doan nay gap khoang 4
lan so véi giai doan thap nién 80.

v' Tlr 2000-2013: 3.576 sang ché, lugng sang ché trong giai doan nay gap khoang
3 1an so voi giai doan thap nién 90.

Nhin chung, lwong sang ché ting twong dbi déu sau mdi thap nién, thap nién sau
lwgng sang ché gap khoang 3 lan lugng sang ché trong thap nién trude do.
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2. Tinh hinh ding ky sang ché theo quéc gia

Hién nay, luong sang ché ding ky vé ung dung thiét bi ozone trong thanh tring, tiét
triing va xt Iy chat thai dang duoc dang ky bao ho ¢ khoang 38 qudc gia va 2 to chic (WO
— t6 chue thé gigi va EP — tb chirc chau Au)

10 quéc gia tap trung nhiéu sang ché nhat: Trung Qudc (CN): 2168 sang ché, Nhat
Ban (JP): 849 sang ché, Han Qudc (KR): 847 sang ché, My (US): 411 sang ché, buc (DE):
76 sang ché, Canada (CA): 64 sang ché, Pai Loan (TW): 58 sang ché, Uc (AU): 53 sang
ché, Anh (GB): 33 sang ché va Nga (RU): 23 sang ché.

2500 1 2168

2000 -

1500 -

1000 4 349 837

200 '“}

; 6 64 S8 53 33 23

0 + -1 r 77.%

Us CA TW AU GB RU

Hinh 23: 10 quéc gia tdp trung nhiéu sang ché ding ky

Trong céc qudc gia & day, Anh 13 quéc gia dau tién c6 sang ché dang ky bao ho vé
cac nghién cau (ing dung ozone (nhitng nam 1890 cua thé ky 19).

Céc qudc gia & khu vuc chau A: Trung Quéc, Nhat, Han Quéc mai dén nhitng nam
thap nién 70, 80 cua thé ky 20 mai cd sang ché ding ky bao ho. Tuy nhién, hién nay day l1a
3 quéc gia dan dau lwgng séang ché.

v' Nhat: c4c sang ché dau tién dang ky bao ho vé tng dung ozone trong xur ly
nudc thai

v' Han Quéc: cac sang ché dau tién dang ky bao ho vé céac thiét bi loc sir dung
ozone

v' Trung Quéc: cac sang ché dau tién dé cap téi ung dung ozone trong Khtr trung,
phuc vu linh vyc: thuc pham, y té, bao quan trai cay — rau qua tuoi song, ...

Luong sang ché ding ky vé tng dung thiét bi ozone trong thanh tring, tiét tring va
xt ly chat thai phan bo & cac khu vuc nhu sau:
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v' Khu vuc chau A c6 4 qubc gia: Trung Quéc, Nhat Ban, Han Quéc, Pai Loan.
Luong sang ché ¢ khu vuc nay chiém 85.6 % trén tong luong sang ché ¢ 10
quéc gia tap trung nhiéu sang ché nhat.

v" Khu vuc chau Au c6 3 quéc gia: Ptic, Anh va Nga. Luong sang ché ¢ khu vuc
nay chiém 2.88 % trén tong luong sang ché ¢ 10 quéc gia tap trung nhiéu sang
ché nhat.

v' Khu vuc chau My c6 2 qubc gia: My va Canada. Luong sang ché ¢ quéc gia
nay chiém 10.37 % trén tong lugng sang ché & 10 québc gia tap trung nhiéu sang
ché nhat.

v' Khu vuc chau Uc ¢6 1 quéc gia: Uc. Luong sang ché & qubc gia nay chiém
1.16% trén tong lwong sang ché & 10 qubc gia tap trung nhiéu sang ché nhat.

) Chau X
Chau Au. 2.88% ~ Chau
My, 10.37 I Ue, 1.16%

o Ftees
o

,85.60%

Hinh 24: Lweng sang ché phan bé ¢ céc chau luc

3. Tinh hinh ding ky sang ché theo bang phan loai sang ché quéc té IPC

Véi khoang hon 5.000 sang ché dang ky vé ung dung thiét bi ozone trong thanh
tring, tiét tring va xu ly chat thai. Khi dua vao bang phan loai séng ché quéc té IPC, nhan
thay, luong sang ché tap trung nhiéu vao mot sé cac chi sé phan loai sau:

3.1. Huwéng nghién cizu sdn xudt cac thiét bi kha tring néi chung c6 @#ng dung

cdng nghé ozone; dwoc siz dung dé khir tring trong y té, thuc pham,.. [chi sb

phan loai A61L-002 (theo bang phan loai sang ché quéc té IPC)] c6 1.093 sang ché.

Trong 20 ndm gan ddy (1994-2013): c6 khoang 1.010 sang ché ding ky vé van dé
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nay, trung binh mdi nim c6 khoang 50 sang ché dang ky, luong sang ché cd xu
huéng ting dan theo thoi gian:

v’ 1994 - 1998: ¢4 132 sang ché
v/ 1999 - 2003: c6 216 sang ché
v’ 2004 - 2008: c6 310 sang ché
v/ 2009 — 2013: c6 352 sang ché

Thiét bi khir trung co6 st dung
ozone noi chung
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Hinh 25: Tinh hinh ding ky sdng ché vé nghién ciru sdn xudt
thiét bi khae tring c6 si¢ dung ozone tir 1994-2013

3.2. Huwoéng nghién cieu san xudt va fing dung thiét bi ozone d@é khir triing khong
khi [chi s6 phan loai A61L-009 (theo bang phan loai séng ché quéc té IPC)] co 427
sang ché. Trong 20 nim gan day (1994-2013): c6 khoang 401 sang ché dang ky vé
van dé nay, trung binh mdi nam c6 khoang 20 sang ché dang ky, lwong sang ché tap
trung nhiéu trong giai doan 1999-2003, cu thé nhu sau:

v’ 1994 - 1998: ¢ 66 sang ché
v 1999 - 2003: ¢6 156 sang ché
v’ 2004 - 2008: c6 86 sang ché
v/ 2009 — 2013: ¢6 93 sang ché
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Hinh 26: Tinh hinh ding ky sdang ché vé nghién cieu san xudt
va iing dung thiét bi ozone d@é khir triing khong khi tir 1994-2013

3.3.  Hwéng nghién cizu san xudt va #ng dung thiét bi ozone d@é xir Iy nwéc,
nuwéc thdi [chi sb phan loai CO2F (theo bang phan loai sang ché quéc té IPC)] co
1.490 sang ché. Trong 20 nam gan day (1994-2013): c6 khoang 1.276 sang ché ding
ky vé van dé nay, trung binh mdi nim c6 khoang 60 sang ché ding ky, lugng sang
ché c6 xu hudng ting dan theo thoi gian:

v’ 1994 - 1998: c6 198 sang ché

v’ 1999-2003: ¢6 253 sang ché

v’ 2004 - 2008: c6 364 sang ché

v’ 2009 — 2013: c6 461 sang ché

X Iy nwée, nude thai

40
120
1o
B0 -

40
20 -

2001
2002 |
2005 |
2004
2008
2006
2007
2008

2000
2010
2011
2012 |
2013

T I B R B |

Hinh 27: Tinh hinh ding ky sdng ché vé nghién ciru sdn xudt
va iing dung thiét bi ozone dé xir Iy nwéc, nwoc thai tir 1994-2013
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Trong 10 qudc gia tap trung nhiéu sang ché dang ky vé tng dung thiét bi ozone
trong thanh triing, tiét triing va xu ly chat thai. Luwong sang ché ¢ cac qudc gia nay phan bo
& 3 hudng nghién ctru chinh nhu sau:

AU | CA |CN | DE |GB |JP | KR |RU | US | TW

Nghién ctru san xut
cac thiét bi khtr tring
noi chung
(A61L-002)

Kht trung khdng khi
(A61L-009)

16 22 | 540 | 7 1 |161|135| 2 | 51 | 8

4 2 177 | 4 0 | 96 | 65 1 |33 | 11

Xir Iy nudc,

. 14 | 1 .
nuéc thai (CO2F) 5 658 15 | 6 |185) 308 | 11 | 97

= O Uc va Canada: lugng sang ché tap trung nhiéu vao nghién ciru san xuat cac
thiét bi khtr tring c6 ung dung céng nghé ozone.

= O Trung Quéc, Nhat, Han Quéc, Puc, Anh, Nga, M§: lugng sang ché tap trung
nhiéu vao hudng nghién ctu wng dung thiét bi ozone trong xtr Iy nudc, nudc
thai.

= O Dai Loan: luong sang ché tap trung nhiéu vao huéng nghién ciu ung dung
thiét bi ozone trong khtr tring khong khi.

Gigi thiéu mét sb6 sang ché

Sang ché vé wng dung ozone trong Xxir Iy nwéc, nwéc thai:

1| Hg théng lge nwéc thai cé sir dung ozone | MOt h¢ thong khl{éCh tan ozone
o Z. duoc lap dat vao bé thu gom nudc

S0 sang che: US 2012-0261354 thai, tao ra mot khéng gian c6 sy

Ngay nop don: 09/03/2012 tiép xuc giita ozone va nudce thai.

2 - Pay la mot thiét bi tiét

Thiét bi tiét trung wng dung ozone trung tng dyng trong xir Ly nuréc.

S6 sang ché: CN 203545767 - Gom mot thict b cung cap

. ozone, mot khéng gian tao ra su
Ngay nop don: 26/09/2013 phéi tron — tiép xc gifta nudc va
ozone.
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- Thiét bi nay duogc sir dung
dé khtr tring ngudn nudc cho cac
nha may san xuat nudc tinh khiét,
san xuat nuéc giai khat, cac nha
may Xt ly nudc

Thiét bi tao ozone di dong dé loc nwéc
S6 sang ché: CA 2638633
Ngay nop don: 03/04/2007

- Séang ché lién quan dén mot
thiét bi di dong dé tao ra ozone
trong nudc, nhim muc dich 1am
sach nugc dé udng.

Thiét bi loc nuwéc
S6 sang ché: JP 2008-012511
Ngay nop don: 31/07/2006

- Sang ché cung cap mot
thiét bi loc nuéc dé dang cho viéc
bao dudng, cau tric don gian, nho
gon, cai thién chat luong nudc.

- Thiét bi ndy c6 st dung
ozone dé loc nude

Sang ché vé wng dung ozone trong xir ly khong khi

B0 may va phwong phap si dung ozone
dé khir triing

S6 sang ché: US 2008-0310992
Ngay nop don: 17/06/2008

Sang ché dé cap téi mot phuong
phap khu trung moi truong Khép
kin c6 sir dung thiét bi cung cap
0zone

Hé thong loc khong khi c6 #ng dung
0zone

S6 sang ché: US 2010-0172793
Ngay nop don: 22/06/2007

- Mot hé théng loc khéng khi
cho hé théng suai am, thong gid
va diéu hoa khong khi, bao gom
mot thiét bi tao ozone.

- Ozone dugc st dung dé
loai bo cac chat gay 6 nhiém, bao
gom ca cac hop chat hitu co dé
bay hoi tir cAc dong khong khi.

Thiét bi loc khdng khi véi ozone
S6 sang ché: US 2004-0028550
Ngay nop don: 10/04/2003

Sang ché dé cap toi qua trinh tao
ozone dé phéa huy cac chat gay 0
nhiém va tao mui trong mot
khdng gian kin
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Hé théng khir tring khong khi két hop
véi thiét bi tao ozone

S6 sang ché: JP 2013-188447
Ngay nop don: 12/03/2012

- Sang ché cung cip giai
phap khtr trung nha may thuc
pham.

- Mét bo loc khdng khi co
gan thiét bi khir tring

- Bui va vi khuan trong
khéng khi lang dong trén bo loc
khi. Vi khuan lang tu s& duoc khir
trung bang stc manh khir tring
cua bo loc khéng khi.

- Khoéng khi sach qua bo loc
khong khi dugc tron véi ozone va
phun ra ngoai qua cong xa 360
d6 dé khir tring vi khuan trong
khong khi.

I11.  UNG DUNG CUA OZONE VA CAC HIEU QUA PAT PUQC TRONG VIEC
XU LY MOI TRUONG, AN TOAN THUC PHAM CUA TRUNG TAM CONG

NGHE MOI TRUONG (ENTEC)

1. Xir Iy mUi hoi tai co sé nu ma bo

Dia diém: Co s& ndu md bo, trau Duong Thi Hanh, Q.12, TP.HS Chi Minh

Dung khi ozone tir may tao Ozone (4 g/h) dé xir Iy. Ozone dugc dua vao truc tiép
khu vuc nau ma (noi phat sinh mui hoi chinh) bang céc 6ng dan.

Khi Ozone s& oxy hda truc tiép mui hoi boc ra, lam mat mui khi khoi bay ra khoi

phan xuong theo ong khoi.

Ozone khir mui ludn cac nguyén lidu trong phan xudng nau ma.
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Bang 15. Nong dd 6 nhiém trwdéc khi xir ly bing ozone

L Nong d6 chit 6 nhiém (mg/m®)
Stt Khu vuc lay mau
NH; H,S VOC
01 Khu vuc san xuat (chtra xuong) 6,98 0,0528 4,9
02 | Céch khu vuc san xuat 50m cubi gi6 1,23 0,0293 2,8
03 | Cach khu vyc san xuat 50m dau gid 0,38 0,02 7.1

Bang 16. Nong d¢ 6 nhiém sau khi xir Iy biang ozone

. Nong dé chat 6 nhiém (mg/m°)
Stt Khu vuc lay mau
NH; H,S VvOC
01 Khu vuc san xuat KPH KPH <0,01
02 | Céach khu vyc san xuat 50m cudi gi6 | KPH KPH KPH
03 | Céch khu vyc san xuat 50m dau gio KPH KPH KPH
*Ghi chd:

KHP : khéng phat hién

Sé ligu do Vién Ky thugt nhiét déi va bao vé méi trirong, Trung tam Cong nghé moi
trwrong ENTEC kiém dinh ngay 20/7/2000 va 8/8/2000 (tai Co' sé ndu mé bo Duwong Thi
Hanh-Q12).

Xdc dinh néng dg mli bang phwong phdp nhdy cam khiru giac

- Mui hdi truéce khi xa 1y : 0,9-1,1 don vi mui (O.U)

- MUi hdi sau khi xit 1y : 0 don vi mui (O.U)

Nhgn xét ciia khu viee déan cuw va noi san xudt:

- Nha sat bén vach ciing khong ngiri thay mui.

- Cong nhan san xuat khi tit may khong chiu duoc mui hdi.

- Khi san xuat khong con khé chiu vi mat mui hdi khi may hoat dong.
- Khéng bi khé chiu khi xir Iy bang ozone.

- Khéng c6 tac hai gi sau 06 thang lap dat, sir dung.
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2. Xir Iy mui hoi tai co sé' nau xwong, nau 16ng vit
Dia diém: Cong ty TNHH L& Pha-Khu CN Lé Minh Xuan

Bang 17. Cac tac nhan gay 6 nhiém

Cong doan Tac nhan Tac dong dén mdi truong
TapAtrur_uA; MUi h6i. th Ga}y krlo chiu trong khu vuc san xuat va
nguyén li¢u mot phan xung quanh
. MUi héi, thdi + nhiét do .
Na © | Nguyén nhan gay anh hudng chinh dén khu
AXIONE | cao khi hap theo hoi bay guy gay anh huong chinh 4e
I16ng vit A - vuc xung quanh.
ra theo ong kKhoi.
Xamd, tay | Mui théi, dugc hit gom | Nguyén nhan gay anh huong chinh dén khu
xuong. xa theo ng khoi. vuc xung quanh.
] Mui hoi, duot hit, gom | Gay anh huéng chinh dén khu vuc xung
Say xuong , R L.
xa theo ong khoi quanh.

Phwong phdp xvw Iy mui hoi

- Dung ozone dé xu 1y. Ozone duoc dua vao truc tiép cac 6ng khoi, di tir khu vuc
bat dau xa, qua hé théng 6ng gom khi bang céac 6ng dan.

- Khi Ozone s& oxy hoa tryuc tiép mui hdi bbc ra, [am mat mai hoi bay ra khoi phan
xuong theo duong dng khoi.

- Ozone khtr mui ludn bdc ra tir cac nguyén liéu trong phan xudng san Xuét.

Diénh gid hidu qud xir Iy

Xac dinh ndong ¢6 mui bang phuong phap nhay cam khtu giéc :
- Mui hai truéc khi xir ly: 2,3-4,7 don vi mui (O.U)
- MUi héi sau khi x 1y: 0 don vi mui (O.U)

3. Xir ly mui héi bang thiét bi phat Ozone tai Trai chin nudi heo Bau Bang

May maéc, thiét bi: mé hinh nghién ctu st dung 08 may phat khi Ozone Fresh model
G5M duoc cung cap bai Cong ty C6 phan Phat trién Cong nghé Sinh Phi.

Do dac |dy méu méi trwong nén: tién hanh do dac mdi truong nén dé 1am co so tinh
toan hiéu qua xu ly caa md hinh. Thoi gian do dac, ldy mau mdi truong nén chudng: 01
ngay (10/03/2011).
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Ldp dat: thiét bi cia mo hinh duoc lap dat kha don gian dua vao cac diéu kién co so
ha ting san c6 cua day chudng thich nghi (cac thanh thép bat ngang qua céc cot cua day
chudng). Do cao lap dat khoang 2m, cac dau phat khi Ozone duoc bé tri so le. Thai gian
lip dat: 01 ngay (11/03/2011).

V@n hanh théz nghigm: dé kiém tra tinh trang hoat dong caa may moc, thiét bj truéc
khi di vao van hanh chinh thirc, Cong ty C6 phan Phat trién Cong nghé Sinh Pha tién hanh
phdi hop vai Trung tdm Cong nghé Mbi trudng (ENTEC) va cén bo, cong nhan lam viéc
tai Trai chian nudi heo Bau Bang dé van hanh thtir nghiém mé hinh dong thoi hudng dan
van hanh cho cén bo ki thuat quan ly day chudng. Thoi gian van hanh thir nghiém: trong
01 ngay ké tir khi hoan thanh cong tac lap dat thiét bi (11/03/2011).

Van hanh chinh thizc md hinh: sau khi van hanh tha nghiém, Cong ty Co phan
Phat trién Cong nghé Sinh Pha phéi hop véi Trung thm Cong nghé Mai truong thuc hién
ban giao cho co quan chu tri thuc hién dé tai va ch Trai chin nudi heo dé van hanh chinh
thac mo hinh. Thoi gian van hanh chinh thac: 45 ngay (11/03/2011 — 22/04/2011) (mbi
ngay thoi gian hoat dong ciia may phat Ozone 1a 10 gid (7 gid 00 dén 17 gio 00), thoi gian
con lai may sé& duoc ngung hoat dong dé dam bao ban dém khong khi c6 d6 4m cao, hoi
nuéc s& tac dung véi Ozone gay anh hudng dén suc khoe cua heo). Tuy nhién, néu thoi
gian van hanh 1a mua mua, do am cao thi c6 thé tu diéu chinh thoi gian phat caa may Ozon
dé giam anh huong dén gia stc va cong nhan.

Do dac, ldy mdu van hanh mo hinh: trong thoi gian van hanh chinh thiac mé hinh
(45 ngay) sé& tién hanh lay miu, do dac dé danh gia hiéu qua xt ly mui hdi caa md hinh.
Cong tac nay duogc chia lam 03 dot: sau khi lap dat may 15 ngay (25/03/2011), 30 ngay
(08/04/2011) va 45 ngay (22/04/2011).

Céng tdc trwéc nghiém thu: sau khi hoan tat cong tac lay mau, may moc thiét b s&
tam ngung hoat dong, Trung tam Cong nghé Mai truong sé tién hanh ban giao may mac
thiét bi cho Chu trai dé luu gitr va bao vé tai san truéce khi nghiém thu dé tai.

Nhu vay, tong thoi gian dé thuc hién viéc lap dat, van hanh, do dac lay mau dé danh
gia hiéu qua mo hinh cong nghé xtr ly mui hoi sinh ra tir hoat dong chan nu6i heo tai Trai
chan nu6i heo Bau Bang la 46 ngay .

Khd ndng xi ly NH; cia Ozone:

Céac két qua quan tric nong do6 NHs theo thoi gian dé danh gia kha ning khir NH,
ctia Ozone duoc thé hién o bang 18.
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Bang 18. Kha ning xir Iy NH; ciia Ozone tai ddy chudng thich nghi -
Trai chan nuéi heo Bau Bang

sit Thoi dié'm Nong dé NH; (mg/m°) Hiéu qua xir ly
quan trac KK-1 | KK-2 | KK-3 | KK-4 (%)

1 Pot 1 0,801 | 0,612 | 0,851 | 0,542 -

2 Dot 2 0,442 | 0,38 | 0,482 | 0,309 | 37,9-448

3 Pot 3 0,457 | 0,345 | 0,478 | 0,319 | 41,1-438

4 Dot 4 0,444 | 0,362 | 0,483 | 0,315 | 40,8-446
QCVN 06:2009/BTNMT | 0,2 0,2 0,2 0,2 -
TC 3733/2002/QD-BYT | 17 17 17 17 .

Két qua so sanh cho thay c6 sy khéac biét rd rét, nong d6 NH; tai chudng cé xu ly
Ozone thap hon rat nhiéu so vai thoi diém chua van hanh mé hinh (dot 1 khong duoc xu ly
bang Ozone).Diéu ndy cho thiy Ozone di xir ly tét NHjs sinh ra trong qua trinh chin nudi
heo. Hiéu qua xtr Iy NH; ctia Ozone tir 37,9% dén 44,8%. Tuy nhién, nong do NH; sau xur
ly bang Ozone van cao hon QCVN 06:2009/BTNMT va thap hon rat nhiéu so véi Tiéu
chuan 3733/2002/QD-BYT. Két qua van hanh mé hinh duoc biéu thi qua d6 thi sau (Hinh
28).

b KK-1

-8 KK-2

——KK-4

Day

Hinh 28: Hi¢u qud xa& ly NH3 ciza mo6 hinh tgi trgi chdn nuéi heo Bau Bang

Theo nghién curu cta Keener et al.,1999; R.W.Bottcher et al., 2000 (Truong Dai hoc
North Carolina - My), kha nang xir ly NH; cua Ozone tai trai chdn nudi heo khoang 58%.
Nhu vay, két qua caa md hinh nady phd hop véi cac nghién ctu cua Keener et al., 1999 va
R.W.Bottcher et al., 2000.
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Khd ning xw ly H,S ciia Ozone:

Céac két qua quan triac nong d6 H,S theo thoi gian dé danh gia hiéu qua xu Iy H,S
ctia Ozone tai ddy chudng thich nghi — Trai chin nuéi heo Bau Bang duoc thé hién & bang

19.
Bang 19. Kha ning xir Iy H,S chia Ozone tai ddy chudng thich nghi -
Trai chan nu6i heo Bau Bang
¢ | THO dié’m quan Nong dg H,S (mg/m?®) Hiéu qua xir ly
trac KK1 | KK2 | KK3 | KK4 (%)
1 Dot 1 0,09 | 0,071 | 0,081 | 0,062 -
2 Dot 2 0,074 | 0,054 | 0,063 | 0,049 17,8 - 23,9
3 bot 3 0,07 | 0,063 | 0,07 | 0,055 11,3-22,2
4 bot 4 0,08 | 0,053 | 0,062 | 0,05 11,1-15/4
QCVN 06:2009/BTNMT | 0,042 | 0,042 | 0,042 | 0,042 -
TC 3733/2002/Qb-BYT 10 10 10 10 -

Két qua cho thay nong do H,S tai chudng cd lap diat mo hinh thap hon so véi luc
chua van hanh mé hinh (dot 1 khong duoc xir Iy bang Ozone).Diéu nay cho thay Ozone
oxy hda tét khi H,S phét sinh trong qua trinh chin nudi heo. Hiéu qua xir ly H,S cua
Ozone tir 11,1% dén 23,9%. Tuy nhién, ndng d6 H,S sau xt ly biang Ozone van cao hon
QCVN 06:2009/BTNMT va thap hon rat nhiéu so véi Tiéu chuan 3733/2002/QD-BYT.

Két qua nghién cau duoc biéu thi qua do thi sau (Hinh 29).

e KK-1
-~ KK-2

——KK-4

Day

Hinh 29:

Khd nang xir ly H,S ciia Ozone tgi trai chdn nuéi heo Bau Bang
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Két qua mo hinh nay ciing phu hop véi cac nghién cau cua Lim.T et al., 2004;
Mckenzie.K.S et al., 2004; Sheldon.B.W va Roy.E.C, 1989; Tyndall John va Joe Colletti,
2000, Keener et al., 1999; R.W.Bottcher et al., 2000 (hi¢u qua khtr H,S trong méi truong
khong khi trai chin nudi heo bang Ozone 1a 33%).

Khd nang xir ly CH;3-SH cua Ozone:
Cac két qua quan tric ndong d6 CH;SH theo thoi gian dé danh gia kha ning xur ly
CH5SH ctia Ozone dugc thé hién & bang 20.
Bang 20. Kha ning xir Iy CH;SH ciia Ozone tai ddy chudng thich nghi -
Trai chan nuéi heo Bau Bang

it Thoi dié’m Nongdd CH;SH (mg/m?) Hiéu qua xir ly
quan trac KK1 | KK2 | KK3 | KK4 (%)
1 bot 1 057 | 063 | 065 | 0,7 -
2 Dot 2 0,35 | 042 | 041 | 042 33-40
3 bot 3 04 | 045 | 039 | 0,49 28,5 — 40
4 bot 4 042 | 043 | 0,39 | 047 26 — 40
QCVN 06:2009/BTNMT | 0,05 | 0,05 | 0,05 | 0,05 -
TC 3733/2002/QD-BYT 1 1 1 1 -

Két qua mé hinh tng dung Ozone dé xu ly khi Mercaptans phat sinh tir hoat dong
chin nudi heo rét tot.0zone da lam giam tir 26% dén 40% lugng CH3-SH.Tuy nhién, nng
d6 CH3SH sau xir ly biang Ozone van cao hon QCVN 06:2009/BTNMT va thap hon rat
nhiéu so véi Tiéu chuan 3733/2002/QD-BYT.Hiéu qua xtr ly cia mo hinh ddi véi khi
Mercaptans duoc biéu dién bang d6 thi nhu hinh 30.

08

”-l \_/ —g — KK

—a—-KK-2

~Ing-4nd

3
KK-3

——RKK

15 30 45 Day

Hinh 30: Khd nang xir ly CH3;SH cia Ozone tgi trai chan nuéi heo Bau Bang
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4. Xir ly moi hoi bang thiét bj phat Ozone tai Trai chin nudi heo An Phwéc

May mac, thiét biz md hinh nghién ctu st dung 01 may phat khi Ozone Fresh model
G5M dugc cung cip bai Cong ty Cé phan Phét trién Cong nghé Sinh Phu, dic tinh ky
thuat cua thiét bi nhu dwogc trinh bay trong bang 10.

Do dac |dy méu méi trwong nén: tién hanh do dac mdi truong nén dé 1am co so tinh
toan hiéu qua xir ly cia mé hinh. Thoi gian do dac, Ay mau méi trudng nén chudng: 01
ngay (10/03/2011).

Ldp dat: thiét bi cia mo hinh duoc lap dat kha don gian dua vao cac diéu kién co so
ha ting san c6 cua day chudng thich nghi (cac thanh thép bat ngang qua cac cot cua day
chudng). Thai gian lap dat: 01 ngay (11/03/2011).

Van hanh thé nghigm: dé kiém tra tinh trang hoat dong cia may maoc, thiét bi truéc
khi di vao van hanh chinh thirc, Cong ty C6 phan Phat trién Cong nghé Sinh Pha tién hanh
phdi hop voi Trung tam Cong nghé Mbi truong (ENTEC) va can bo, cong nhan lam viéc
tai Trai chidn nudi heo An Phudc dé van hanh thir nghiém mé hinh dong thoi hudng dan
van hanh cho cén bo ki thuat quan ly day chudng. Thoi gian van hanh thir nghiém: trong
01 ngay ke tir khi hoan tat viéc lap dat thiét bi (11/03/2011).

Van hanh chinh thizc md hinh: sau khi van hanh tha nghiém, Céng ty C6 phan
Phét trién Cong nghé Sinh Phi thuc hién ban giao cho co quan chi tri thuc hién dé tai va
cht Trai chin nuoi heo dé van hanh chinh thicc mé hinh. Thoi gian van hanh chinh thuc:
30 ngay (mdi ngay thoi gian hoat dong cua may phét Ozone 1a 10 gid (7 gio 00 dén 17 gio
00), thoi gian con lai may sé dugc ngung hoat dong dé dam ban dém khong khi c6 d6 am
cao, hoi nuéc s& tac dung véi Ozone gy anh hudng dén sic khoe cua heo) (11/03/2011).
Tuy nhién, néu thoi gian van hanh 13 mua mua, c6 do 4m cao thi c6 thé tu diéu chinh thoi
gian phat cua may Ozon dé giam anh hudng dén gia stic va cong nhan.

Do dac, ldy mdu van hanh mo hinh: trong thoi gian van hanh chinh thiac mé hinh
(30 ngay) sé& tién hanh lay miu, do dac dé danh gia hiéu qua xt ly mui hdi caa md hinh.
Cong tac nay duoc chia 1am 02 dot: sau khi lap dat may 15 ngay (25/03/2011) va 30 ngay
(08/04/2011).

Cong tac trwdc nghiém thu: sau khi hoan tat cong tac 1dy mau, may moc thiét b s&
tam ngung hoat dong, Trung tdm Cong nghé Mai trudong s& tién hanh ban giao may mac
thiét bi cho Chu trai dé luu giir va bao vé tai san trudc khi nghiém thu dé tai.

Nhu vay, tong thoi gian dé thuc hién viéc lap dit, van hanh, do dac lay mau dé danh
gia hiéu qua mo hinh cong nghé xtr ly mui hoi sinh ra tir hoat dong chan nu6i heo tai Trai
chan nuo6i heo An Phudc la 31 ngay .
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Khd ndng xir ly NH; ciia Ozone:

Céc két qua quan trac ndong d6 NHstheo thoi gian tai vi tri trong day chudng va ngoai
ddy chudng (cudi hudng gi6 chi dao) dé danh gia kha ning khir NH; ciia Ozone. Két qua
duoc thé hién & bang 21.

Bang 21. Kha ning xir Iy NH; ciia Ozone tai chudng duc giéng, nai sinh san —
Trai chan nuéi heo An Phwéc

Stt | Thoi diém quan triic Nong dg NHs (mg/m’) trl;lrllzuc(:‘llj%:; (I;O)
KK1 KK2
1 bot 1 0,584 0,479 -
2 Dot 2 0,379 0,285 35,1
3 bot 3 0,39 0,264 33,2
QCVN 06:2009/BTNMT 0,2 0,2 -
TC 3733/2002/Qb-BYT 17 17 -

Két qua cho ndng d6 NH; chudng ¢ xu Iy Ozone thap hon nhiéu so véi truéce khi
van hanh md hinh. Két qua cu thé cho thidy Ozone da khtr duoc tir 33,3 dén 35,1% lugng
NH; sinh ra. Tuy nhién, nong d¢6 NH; sau xt ly bang Ozone van cao hon QCVN
06:2009/BTNMT va thap hon rat nhiéu so véi Tiéu chuan 3733/2002/QD-BYT. Kha ning
xtr ly NH3 cta Ozone phu hop véi cac nghién ciu cua Keener et al., 1999, R.W.Bottcher et
al., 2000. P4 thi bién dién kha nang khir NH; ctia Ozone nhu hinh 31.

~#~KK-3

mgmd
t

Day

Hinh 31: Hi¢u qud x& ly NH3 ciza m6 hinh tai trai chdn nuéi heo An Phwoc
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Khd ning xw ly H,S ciia Ozone:

Céc két qua quan trac nong do H,S theo thoi gian dé danh gia kha nang khir H,S cua
Ozone dugc thé hién & bang 22.

Bang 22. Kha ning xir Iy H,S cia Ozone tai chudng dwc giéng, nai sinh san —
Trai chan nu6i heo An Phudc

Hiéu qua x‘i’r ly
. ) Nong d6 H,S (mg/m®) trong chuong
Stt | Thoi diém quan trac (%)
KK1 KK2

1 Dot 1 0,06 0,04 -

2 Dot 2 0,047 0,025 21,7

3 Dot 3 0,05 0,03 16,7
QCVN 06:2009/BTNMT 0,042 0,042 -

TC 3733/2002/Qb-BYT 10 10 -

Két qua van hanh md hinh cho thay hiéu qua khir H,S trong ddy chudng duc gidng,
nai sinh san tai trai chin nudi heo An Phudc (quy mo nho) tir 16,7 dén 21,7%. Tuy nhién,
nong d6 H,S sau xt 1y bang Ozone van cao hon QCVN 06:2009/BTNMT va thap hon rat
nhiéu so véi Tiéu chuan 3733/2002/QD-BYT.

Két qua mo hinh nay ciing phu hop véi cac nghién cau cua Lim.T et al., 2004;
Mckenzie.K.S et al., 2004; Sheldon.B.W va Roy.E.C, 1989; Tyndall John va Joe Colletti,

2000, Keener et al., 1999; R.W.Bottcher et al., 2000. D6 thi biéu dién két qua nghién cau
dugc thé hién nhu hinh 32.

mg m3

——KK-2

0.02 —i—KK-3

Day

Hinh 32: Khd nang xir ly H,S ciia Ozone tai trgi chan nuéi heo An Phwdc
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Khd ning xir ly CH3-SH cua Ozone:

Céc két qua quan trac nong d6 CHsSH theo thoi gian dé dénh gia kha nang khu

CH5;SH ctia Ozone dugc thé hién & bang 23.

Bang 23. Kha ning xir Iy CH;SH cia Ozone tai chudng duc giéng, nai sinh san —
Trai chan nu6i heo An Phudc

Nong do CH,SH Hiéu qua xir ly
Stt | Thoi diém quan triic (mg/m®) trong chudng (%)
KK1 KK?2
1 bot 1 0,75 0,5 -
2 Dot 2 0,5 0,32 33
3 bot 3 0,47 0,33 37
QCVN 06:2009/BTNMT 0,05 0,05 -
TC 3733/2002/QD-BYT 1 1 -

Tir cac két qua trén cho thay Ozone cd kha nang khir tot hop chat Mercaptan (CH-
SH) sinh ra trong qua trinh chian nudi heo. Két hop véi két qua xir Iy H,S caa Ozone, c6
thé danh gia: Ozone c6 kha niang xu |y tot nhitng hop chat ¢6 chira luu huynh (-S) hay gbc
(-SH). biéu nay khang dinh rang viéc sir dung Ozone dé xu ly chat Mercaptan ndi riéng va
cac hop chat chira goc (-SH) ndi chung 1a mot phuong an téi wu trong xtr Iy 6 nhidm mui
ctia CAc trai chin nudi heo. Kha ning khir CHz-SH bing Ozone duoc biéu dién qua do thi
nhu hinh 33.
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Hinh 33: Khd nang xw ly CH3-SH cia Ozone tai trai chin nuéi heo An Phwdc
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5. Xir Iy nwéc thai va chat thai ran y té tai Tram Y té xa Trwong Long Tay, huyén
Chau Thanh A, tinh Hau Giang

Hién nay, phuong an hiéu qua nhat va dang duoc &p dung rong réi la sir dung thiét bi
may Ozone dé xur ly. Ngoai van dé& vé mui, thiét bi c6 thé diét vi khuan, nAm mdc gay di
rng, mang mam bénh truyén nhidm, hd hép,... cho con ngudi. Do d0, cac co so' y té trén
dia ban tinh Hau Giang c6 thé ap dung cng nghé nay dé xt Iy mui hdi phét sinh.

Tac dung dac biét cua khi Ozone

Ozone I chat tam thoi va nhanh chéng tach ra thanh O va O,. Nguyén ti oxy (O) ¢6
hoat tinh manh gap nhiéu lan Clo. N6 khir sach tat ca cac loai vi khuan, nam méc trong
khu vuc ma ching hoat dong. Bong thoi, oxy ciing nhay vao chiém chd, pha hay, phan
tach tat ca cac phan tar mai. Khi nguyén tir dxy két hop vai phan tir, nguyén tir co ban khac
thi tat ca tré thanh khi tu nhién. Vi thé, Ozone két hop véi ion am duoc xem la giai phap
hitu hiéu nhat trong viéc diét khuan, khir moi.

May khz mui Ozone

Dé khtr mui, mang lai bau khéng khi trong lanh cho céc bénh vién, tram y té va
phong kham,....T6t nhat 12 sir dung may tao khi Ozone. Hién nay, thi truong di c6 may
Ozone khir mui. Nhung theo khao sat may tao khi xach tay khir moi, diét khuan hiéu qua
nhat trén thi truong. May dugc thiét ké nho gon va khar mui va diét khuan theo co ché nhu
sau:

¥ 5

Q9 o3 % o9
OXY — 9 FRESH AIR
KILLS GERMS
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Hinh 34: Cdu tao may tgo khi Ozone

Quy trinh hoat dong ctia may tao khi Ozone dugc trinh bay nhu sau:

Khéng khi

Bién sp
IKV/ 48 KHz

v !

INVERTER
3048 KHz

OI0n ngubdn AC 220V B8O/ 80H=

Hinh 35: Quy trinh hogat dégng ciia May tgo khi Ozone
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May tao khi Ozone khi hoat @ong s€ tao ra bai treong séng chay cac ion mat d6 cao
(Plasma) dudi dién &p thap, trong ving phong dién khi rung tan s 35-38KHz. May da ¢ng
dung céc thanh tuu khoa hoc - cong nghé vat liéu Zeolite, Silicagen, High Aluminium
Ceramics, méi nhat cua thé giéi Ché tao Budng Ozone bang vat liéu cach dién va c6 do
bén trén 100 nghin gio 1am viéc (vai chuc ndm). May st dung inox 304 va 444L lam dién
cuc Ozone/Ding nhya PVC tron lam Sat si - ting do cach dién va chdng dinh bui ban.
Poéng thoi, may da nhiét d6i hoa cao do ngay tir khau thiét ké: Toan bo cac linh kién dién
tir s dung déu 12 loai kho dic ran (Solid State) chét lugng rat cao/Bo khién ché (CPU)
véi mach tich hop s6 (1C) chuy@n dung/Bo cao tan cdng suét thich @ng rong, du trir an toan
l6m,... tirng t6 kién, bo kién ché tao OEM con duoc bao vé chic chan trong cac khéi Epoxy
duc chan khong va déu di tiéu chuan hoa, thong nhat hoa, dé dang lap may theo cac cau
hinh tly chon, dé dang stra chira, thay thé, nang cap khi can. Biéu khién may chi véi mot
cong tac va mot bo dinh thoi gian 1am viéc theo 2 chwong trinh: Tuan hoan theo chu ky
hodc dinh han rdi tit may theo 2 ché do: phit, gio. Nguoi dung tu dit bang cac ndt bam,
khi may chay, chit s6 s& sang d6 trén man hinh, nhay Ui ting sé sau mdi don vi thoi gian
tréi qua. Thoi gian cd thé dat 1 phat dén 24 gid. Céc su cai cach, can trong va tinh vi d6 da
lam cho may hién dai hon, dé& str dung hon, 6n dinh, tin cay va that bén bi.

Mot s6 thong s6 ki thuat may tao khi Ozone duoc trinh bay tai bang 24.
Bang 24. bat tinh ky thuat may tao khi Ozone

Stt Thoéng so Pon vi Pic tinh Ghi cha
1 San lvong Ozon g/h 4

2 Nong d6 Ozon Ién nhat g/Nm® 4

3 Luu luong khi Ozon m*/phat

4 S6 cap dién cuc 2 Inox 304
5 Puong kinh éng Cr-Al Mm 10

6 Chiéu dai 6ng Mm 30

7 Tang sb xung KHz 38

8 bién &p KHz 4,2

9 bién hao ACC220V 50Hz W 50

10 Thoi gian khtr mui phong 30m° 10 phut
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Stt Thong s6 Pon vi Pic tinh Ghi chd

11 D6 4m moi trudng % <90

Kich thuéc may:

- Chiéu dai: 360
12 B Mm

- Chiéu rong: 160

- Chiéu cao: 180
13 Chiéu day thép vé may Mm 0,8 Inox
14 Trong luong Kg 4

Xi# Iy rac thdi y té bang ozone

Hinh thac xt 1y nay cling dang dan phét trién va dat hiéu qua cao, thich hop voi xu
ly quy mé nho. Quy trinh xur Iy bang cach dua rac thai vao thiét bi phat ra ozone, ozone s&
tiéu diét vi tring va lam chat thai tré nén khéng nguy hai va thu gom chung véi rac thai
thai sinh hoat.

Hién tai, do khéi luong chat thai ran y té nguy hai tai cac phong kham da khoa khu
vuc phéat sinh khdng nhiéu ( trung binh khoang 3 - 4 kg/ngay.dém). Do d6, ching toi dé
Xuat phuong an str dung may phat Ozone dé xur Iy chét thai y té nguy hai 1 kha thi nhat.
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Miy ozone G10
5
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Thiung Inox -
Rie di qua xir ly Ozone !
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I'rong do:
| Budng chira may Ozone G10 (10g'h) 4. Ngin kéo chira rac that tgm y té
2. Ong cap Ozone § ngthhmnmm(nmw
3. H¢ thong phin phoi khi Ozone 6. Khi ra khoi thing

Hinh 36: So dé h¢ thang xi# ly chdt thdi rdn y té nguy hai bang Ozone

Chat thai y té sau khi dugc khu triung bang khi Ozone sé duogc loai bo thanh phan
doc hai s& tro thanh chat thai thong thuong va duoc thu gom va xt ly véi chat thai sinh
hoat.

IV. CONG NGHE SAN XUAT OZONE CUA CONG TY CP PHAT TRIEN CONG
NGHE SINH PHU

1. Giéi thiéu céng ty CP phét trién cong nghé Sinh Phu

Cong ty Co phan Phat Trién Cong ngh¢ Sinh Phu 1a Cong ty di dau trong linh vuc
mdi trudong. Hoat dong chinh cia Cong ty 1a cung cap giai phap xir Iy nudc va cay xanh.

Sinh Phu 1a cau ndi dé thuc hién giai phap bao vé stc khoe va moi truong tir nhitng
dong gop vé ¥ tudng cua cic chuyén gia hang dau vé linh vuc bao vé méi trudong dén tur
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Hoi bao vé thién nhién va moi truong Viét Nam (Vacne), Lién Hiép cac Hoi khoa hoc ky
thuat Ha Noi (Husta), Trung tdm cong nghé méi truong TP HO Chi Minh (Entech).

Sinh Pht d vinh du nhan duoc nhitng giai thudng uy tin: “Top 20 san pham, dich
vu tt nhat cho gia dinh va tré em nam 20137, Giai thuong “San pham vang-Dich vy Vang
nim 20137, Giai thuong “Vi Méi truong xanh Qudc gia nam 2013, Giai thuong “Hang
Viét Nam chét lugng cao phu hop tiéu chuan”, giai thuéng “Top 50 doanh nhan wu ta dat
Viét”.

Thong tin doanh nghiép

Tén cong ty: CONG TY CO PHAN PHAT TRIEN CONG NGHE SINH PHU

Tru s chinh: S6 6/18, ngd 165 duong Cau Gidy, Ha Nai.

bién thoai : 04. 35666180; Fax: 04. 35665952

VPDD : S 36/2 Puong 863 P. Pht Hitu, Quan 9, TP.HCM

bién thoai : 08.6278 6726. Fax: 08.6294 9669

Hotline 0982737679

Website : www.sinhphu.com.vn; Email: info@sinhphu.vn

2. Cong nghé san xuat ozone caa cdng ty CP phat trién cong nghé Sinh Phu

Dung Plasma: Dién cao tan, cao 4p cam ung t6i dién cuc trung gian triét dién ap,
sinh ra trrong song chay ion mat do cao.
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So sanh két cau budng phong dién ciia may ozone thwong va may ozone Sinh Phi

* Pic diém cau tao:

- Pién cuc cb dinh, khe ho
phong dién cb dinh.

- Dong khi c6 &p suat va luu
luong khong doi.

* Pac diém ciu tao:

- DPién cuc mém dao dong tu lva. Khe
hd phong dién thay dbi tir 0 dén hiéu sb.

- Dong khi c6 4p suét va luu lugng thay
doi tr cuc tiéu dén cuc dai.

* Nhuoc diém:
- Cdng kénh, ning né.

- Kho ché tao, lap giap va gia
thanh cao.

- Can dién &p rat cao, kém an
toan.

- Chu yéu tao ra Ozone O,.

- Dé tao thanh N,O, khi dung
khi nap la khéng khi.

- Luong Ozone kém 6n dinh.

Hiéu suat cua qua trinh tao ozone la
khong cao.

* Uu diém:
- Nho, gon va nhe.

- Ché tao don gian, d& lp rap thay thé
va stra chira.

- Gié thanh thap.
- Can dién 4p tan, tan s cao.

- Tao ra khi Ozone cao hiéu gdm:
O; O O, O+ O OH ...

- Luong N,O, tao thanh la it khi nap la
khong khi.

- Luong ozone sinh ra nhiéu va 6n dinh.

Hiéu suét cua qué trinh tao ozone 1a rat cao.
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So sanh dic diém may ozone Sinh Phii va may ozone théng thwong

Khong khi duoc loc bui, tach
nito, sdy khd va xu 1y kich
hoat trudc.

Truc tiép tir khong khi, chua xur
ly

Tao plasma trén bé mat su
Crom-Nhém, tan sb cao,
dién é&p thap, thong gid
manh .

Kiéu phéng sét trong ong thuy
tinh, tan sb thap, dién 4p rat cao,
lam ngudi tu nhién.

Thap Cao

Sach, khong c6 bui chay, rat

Chua sach, nhiéu tap khi do bui it tap khi. khong co Khi

chay va nhiéu doc khi N,O,.

N, Oy
Gian tiép, hiéu qua thap do khdng | Truc tiép, hiéu qua cao do
thuc hién dugc AOP., oxy hoé sau AOP.
Hay bi nat v&, mau ban bai chat | Hau khéng nut v, sach, tudi
chay dinh bam. tho trén 15 nam.
Bao hanh 03 nam.
Bao hanh khong qua 01 nam. Ré hon do s& hitu ban quyén
cong nghé.
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Céc dong san pham may ozone Sinh Phu

-
-

May Ozima 4GM May Ozima G2F

My Ozima SP/F1-6G ’ e
Khich san Gia dinh

May Ozima 520G My Ozima 50G May Ozima 10G/'12G
Xar IV nwrére sinh hoat — Xir Iy murére nuoi
nwdc thai tom
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