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1. MO PAU

Tir nam 2003 dén nay Vién Cong nghé méi truong da két hop véi cdc nha khoa hoc Nga
nghién ctru ché tao cdc thiét bi san xuat dung dich hoat hoé dién hod anolit tir nudc mudi ham
lugng 0,5% va céc quy trinh ing dung anolit dé khur trung trong y té [1, 2], san xuét tom gidng
[3], ché bién thuy sén [4], chdn nubi [5] va glet mb gla cam [6]. Tuy c6 nhiéu vu diém so véi céc
loai hoa chat khtr triing thong dung khac song anolit van ¢6 nhirng mat han ché nhu tinh an mon
kim loai, ham lugng chat oxy ho4 thip, hiéu lyc khtr tring giam manh trong méi trudng ¢6 nhiéu
chit 6 nhiém hiru co, sau khi st dung dé lai trén cdc bé mat dugc xtr If mot 16p bui mudi tréng,
moéng. Néu khic phuc duogc cdc mit han ché néu trén thi anolit s& dugc img dung nhiéu hon nita.

Bai bdo nay trinh bay phuong phap didu ché chit khir tring méi v6i tén goi 1 nudc siéu
oxy héa (Supowa), str dung budng phan tmg dién hoa thé h¢ méi MB-11ciia Lién bang Nga.
Supowa c6 cic uu diém cua anolit nhung vuot troi vé& ham luong chét oxy héa, ham lugng mubdi
thdp va hiéu sudt chuyén d6i nudc - chat oxy héa cao.

2. THI NGHIEM

So dd hé thong diéu ché Supowa trung tinh sir dung budng dién héa MB-11 néu & hinh 1.
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Dong nuéc may da dwgc lam mém bang trao ddi ion dugc dan vao budng chia catolit
(BCO), tir 6 mot phan nugc di vao khoang catdt (C) nho luc ddy Ién cua cdc vi bot khi hydro
hinh thanh trén bé mit catdt trong qua trinh dién phan (xem hudng mui tén trén hinh v&), tham
gia vao chu trinh chuyén dong tudn hoan cua catolit. Dong thoi dung dich mudi c6 noéng do
50 g/l dugc dua vao khoang andt (A) ciia médun dién héa MB-11 véi luu lugng nho hon 50 lan
luu lugng catolit duge 14y ra tir khodng giita budng chia catolit, sao cho sau khi dwoc pha tron
voi dong catolit ¢6 thé thu nhan dung dich Supowa trung tinh v&i TDS khong vuot qud 1 g/1,
nghia la xap xi ham lugng TDS clia nuwdc sinh hoat. Didu nay rat quan trong, béi vi do khoang
héa cang nho thoi gian song cua cdc chit dxy héa gia bén cang duoc kéo dai nhd c6 16p vo
hydrat vitng chéc bao quanh. Nudc siéu 6xy hod thu duge véi luu lugng 15 1/gid ¢6 ndng do cic
chat oxy héa 480 - 500 mg/l tinh theo clo hoat tinh va TDS xap xi 1000 mg/I.

Bang 1. Cac chi s6 ki thuat co' ban ctia mé hinh thiét bj duoc ché tao trén co s&
mo&dun dién hoa MB-11 (do nha san xuat cung cap)

Thong 56 Pon vi Gid tri yéu cau dat dwoc
Cuong d6 dong dién t6i da Apc A 10
Dién 4p tbi da Upc \Y% 6,5
b6 pH - 6,5-38.,5
Ning suit Clo hoat tinh g/h 7,5
Ham lugng Clo hoat tinh mg/1 500
Nhiét ¢¢ 1am viéc bén trong MB-11 °C <50

Béng 2. So sanh mét s chi tiéu chat lwgng cua anolit ANK va Supowa trung tinh

Dune dich Chi tiéu chat lugng so sanh
ung dic A, 1s s A L 2w
dién héa Thiét bi diéu che, dac trung [Cl]acos ORP TDS oH
(mg/1) (mV) (mg/1)
Anolit ECAWA mddun FEM-3, cong 355 860 5200 7,80
suat 151/gio (TTPTCNC)
Supowa S0 dd s6 1, modun MB-11, 497 840 1150 | 7.12
trung tinh cong suat 151/gio

Chu thich: [Cllat - ham lwong clo hoat tinh, ORP- thé oxy hoa khty, TDS - téng khoang hoa

Dé ché tao thiét bi san xuét Supowa v6i cdc yéu cau khéc nhau vé luong dién, mudi tiéu
hao ciing nhu tinh chat ciia san pham (pH, ORP, [Cl],.), tai phong Cong ngh¢ dién hod moi
truong (Vién Cong nghé moi trudong) da tho nghiém mot 56 so dd diéu ché nude siéu oxy hod
theo mot s6 phwong 4n, thé hién qua céc so dd 2, 3, 4 duoc trinh bay dudi day.

Nguyén Ii van hanh cua so d6 sb 2 gidng nguyén Ii van hanh so dosd 1 nhung st dung bom
dinh lugng dé 6n dinh luu lugng va dp lyc nudc ngudn va dung dich vao khoang anot, catot.
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Bom B1: Bom dinh lugng dung dich nudc rpuéi; Bom B2: Bom dinh lugng tuan hoan dung
dich catolit; Bom B3: Bom dinh Iugng nuéc nguon.

So d6 dicéu ché nudc siéu 6xy hod s0 3 cé nguyén 1f van hanh giong so do so6 2, song cé bo
sung dudng tich catolit & trude budng chia catolit.
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So do di€u ché nudc si€u 6xy hoa s6 4 vé co ban giong so do 2, chi thay doi cau tao budng

chia catolit.

Supowa A

Var xd Catolit

‘ |

ME-T1
B1 B2

l

Dung dich mudn

=
:

Catolyte Wwin hoin

BCC

QEBG

!

Nude vio

Hinh 4. So db diéu ché nwéc siéu 6xy hoa sb 4

Xa Catolit vi khi

Cdc thiét bi siv dung va phwong phdp tién hanh thi nghiém: Bom B1: ding bom dinh
lwong CHEM-TECH ctia PULSAFEEDER (USA); Bom B2: dung bom dinh lugng ACS601 cua
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SEKO (Italy); Bom B3: dung bom dinh lvgng BLUE WHITE (USA); Nguon nudi dién mot
chiéu: ding bo ngudn mét chiéu Cole-Parmeri (An Do) ¢6 hién thi cic ché d6 1am viéc (dién ép,
cuong d¢ dong dién; Do nhiét d: dung dong hd do nhiét ESEN-YR40K (hing OMRON); Po
luu lwong: bang luu lugng ké; Po pH: ding thiét bi do da ning SENSION 156 (HACH- USA),
phuong phap do TCVN6492-1999; Po Clo hoat tinh: phurong phép chuan d6 iod TCVN 6225-
1996; Po ham lugng khoang: phuong phap do TDS; Po thé 6xy hod khir bang thiét bi do da
ning SENSION 156 (HACH- USA); Nudc ngudn 1a nude mdy thanh phd duge xi I qua thiét bi
trao ddi ion, vat liéu trao ddi 1a hat Purolite (Anh Qudc).

Hod chit sir dung: Axit HSO, IN; KT tinh thé; Ho tinh bot 0,5%; HCI 36% (Trung Quéc);
Dung dich Natri thio sunfat Na,S,05 0,1N; Nudc cat (Viét Nam

3. KET QUA VA THAO LUAN

Két qua thir nghiém theo 3 so dd trén duoc thé hién trong bang 3 dudi day voi quy ude cic
ki hiéu nhu sau: Upc - Dién 4p mét chiéu; Apc - Cuong do dong dién mot chiéu; pH - Gia tri pH;
[C1] - Ham luwong Clo hoat tinh (mg/l); NaCl (g/) - Ham luong mubi tinh theo gam trén 1 lit
dung dich; Wpc/gClo - Luong dién nang tiéu ton dé san xuit 1g Clo san phim; gNaCl/gClo -
Luong mudi tidu thy dé san xuat 1g Clo san phim.

So @6 s6 2 cho phép ra san phiam Supowa c6 ham lugng Clo hoat tinh va ham luong
khoéng twong duong véi cic gid tri do nha san xuat cung cip (bang 2). Tuy nhién do pH cao Ia
diém bét 1gi do hiéu qua khir triing thap.

Do vy, so d6 sé 3 dugc bd sung mot duong tich catolit & ngay ddu MB-11 v6i muyc dich
xa bét catolit ra ngoai, han ché lugng catolit tron vao san pham, diéu chinh do pH ctia san pham
v& gid tri trung tinh.

Két qua cho thdy, véi ca 4 mau thir nghiém, pH cuia san phim déu c6 gid tri trung tinh, ham
lugng Clo hoat tinh tang 1én rat cao khi sir dung dién ning va lugng mudi tiéu thy trén mot don
vi san pham tuong duong véi so d6 2. Khi cuong do dong dién tang (twong tng véi chi phi dién
tang) thi chi phi mudi giam va nguoc lai.

So 6 s6 4 dugce thiét 1ap nham thir nghiém bo chia catolit mai thay thé cho bo chia catolit
cua Nga. B0 chia catolit nay ¢6 nhi€ém vu chinh 1a tron catolit v4i nudc, tich khi H, do vay diéu
chinh dugc pH ctia san phém. Ngoai ra, do dugc lam béng vat liéu PVC nén b diéu tron méi rat
dé& ché tao va c6 gid thanh the”ip hon nhiéu so véi viéc sir dung bd tron cua Nga.

C6 thé thdy, san phim Supowa c¢6 pH trung tinh, ham lugng Clo hoat tinh va ham lugng
khodng tuong dwong so d6 1. So vdi bo chia ciia Nga, bd chia méi don gian hon va cho phép
dleu chinh pH dé dang. Tuy nhién, so voi so d6 2 va 3 thi v6i ciing mot dién nang tidu thu, luong
mudi tiéu ton s& nhiéu hon.

Sau 160 gid hoat dong, véi ciing ché do cdc thong sb nhu nhau, Supowa dugc khao sét
riéng ham luong Clo hoat tinh. Cdc mau thir nghiém cho thdy chi sé nay xudng con khoang
500 mg/1.

Viéc xic rtra dién cuc b?ing HCI 5% da duoc thuc hién. Cac budc tién hanh thir nghiém
duogc 1ap lai nhu véi 3 so dd trén va céc chi sb kinh té - ki thuét thu dugc tuong duong véi cac
két qua dd nhan duoc Iic bat dau. Piéu d6 ching t6 dién cuc bi bam ban anh huéng 16n dén chét
luong san pham.
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Bang 3. Chi s6 ki thuat chinh trong san xu4t Supowa theo cac so do

‘his San pham SUPOWA W NaCl
Kfln%fu Upe (V) Apc (V) pH [CI] mg/l TDS mg/l g_CDTi) iE’
1. Theo so db 2
Mau 1 6,2 8,0 8,35 4438 1000 7,46 2,34
Mau 2 6,4 9,0 8,39 461,5 1000 8,32 2,25
Mau 3 6,7 10,0 8,41 479,0 1000 9,32 2,16
2. Theo so' do 3
Mau 1 6,9 10 7,03 610,6 1000 7,29 2,44
Mau 2 6,9 10 7,02 639,5 1080 8,77 2,47
Mau 3 6.3. 8 7,07 5147 1130 6,40 3,17
Mau 4 6,3 8 7,07 5254 1160 6,28 3,16
3. Theo so db 4
Mau 1 6,9 10 7,28 490 1230 9,25 3,33
Mau 2 6,3 8 7,55 592,9 1390 8,08 3,08
4. KET LUAN

Tir céc két qua thir nghiém trén c6 thé dua ra cc nhan xét sau:

Supowa c6 wu diém so vai anolit & nhitng chi s ki thut - kinh té co ban: luong mudi tiéu
thu dé san xuat 1 don vi clo hoat tinh it hon, ¢ khodng ho4 trong san pham it hon trong khi ham
lwong clo hoat tinh lai cao hon.

Tat ca 3 so d6 diéu ché nudc siéu oxy hod (s6 2, 3, 4) déu cho chat lugng san pham dat yéu
cau cta nha san xuat MB-11v¢ ham Iugng va nang suat Clo hoat tinh, nong d¢ khodng trong san
pham. Tuy cdc yéu cau khic nhau doi véi san pham tao thanh hodc chi phi vé dién va muoi cé
the lya chon so do va cac chi s6 dong di¢n, di€n ap trén budng dién hoa thich hop.

Néu cudng d6 dong dién thap sé& tiét kiém ning luong nhung ham luong va ning suat Clo
hoat tinh thép, tiéu ton mudi va ngugc lai.

Diing bo tron catolit ty san xuét ¢ thé cho san pham c6 cdc chi sé chét luong twong dwong
v&i bd tron cua Nga.

Ngudn nudc cip vao va dé pha dung dich mubi phai dugc 1am sach dé tranh 1am béan dién
cuc. Sau mot thoi gian hoat dong nhat dinh, di€n cuc phai dugc v¢ sinh lai méi dam bao chat
lugng san pham dau ra.
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SUMMARY

Electrochemical activated solution, Anolit ANK neutral, is made by electrolysis of dilute

salt-water in the flow-through electrochemical reaction chamber with membrane FEM-3. Anolit
is a complex of high oxydated substances has been used to disinfection in many fields of life and
manufacture. The technical indicators of anolit are: concentration of oxydated substances about
0.25 - 0.3 g/l; salt concentration: 5 g/l; pH: 6.8 - 7.8; ORP = 800 mV. A new method for making
electrochemical disinfectant is using the electrolytic chamber MB-11. The product inherit
advantage of anolit and the technical-economic indicators are very good: oxygen concentration
about 0.5 g/l, salt concentration about 1 - 1.2 g/l and the cost of salt less than 2 times, which
have been studied and established. The results of using new electrochemical activated product
called super oxydated water (Supowa) to disinfection showed: with the same oxygen
concentration, the effect of Supowa disinfectant and anolit are equivalent. Supowa - a
disinfectant can be applied widely in medical and aquatic product.
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