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TOM TAT

Hoat héa dién héa (HHPH) 1a tong cac tdc dong dién hoéa va dién 1 1én nudc tai 16p dién
kép trén bé mit dién cyc trong mot buong dién phan c6 mang ngan trong diéu kién dién tich
duoc van chuyen khong can bang qua ranh gidi “dién cyc - chit dién ly” trong khi céc san pham
dién phan duoc khudy trén méanh liét. Két qua 1a nudc duoc dua 1én trang théi kich thich gia bén
(hoat héa), thé hién kha nang phan trng cao va céc tinh chét li-héa di thuong kéo dai hang chuc
gi0. Hién tugng HHDPH duogc phat hién nam 1975 boi KS nguoi Nga V. M. Bakhir va nam 1984
duogc Vién HLKH Lién X6 chinh thirc cdng nhan nhu mot hudng nghién ctru méi trong linh vuc
dién héa ing dung.

Trong sb tit ca céc loai dung dich sat tring c6 hoat tinh cao nhung vé&i doc tinh thip dugc
biét tir trude dén nay, cdc dung dich anolit trung tinh san xut trén céc thiét bi hoat héa dién héa
¢6 nhiéu wu diém dic biét nhu hoat tinh khu tring van dugc duy tri & mic d6 cao, trong khi c6
ndng do céc chit 6xy héa trong dung dich rat thip va thanh phan cia ching ludn bién ddi theo
thoi gian nén vi khuan khong c6 kha nang thich nghi chéng lai.

Hop tac véi Vién Cac Hé théng bién hda va Cdng nghé cua VS. Bakhir thuoc VHLYH
Nga, trong nhiing nam qua Vién CNMT thuéc VKHCNVN trén co sé cic mdé dun HHPH khic
nhau nhép tir LB Nga da thiét ké ché tao thanh cong mot s6 ching loai céc thiét bi HHPH, dong
thoi cai tién so dd dong chay ciia mot s6 thiét bi HHDH kiéu STEL phit hop véi diéu kién khi
hdu nhiét d6i cua Viét Nam. Céc thiét bi do Vién CNMT ché tao dd duoc dwa vao Gmg dung c6
hiéu qua tai nhiu co so y té, san xudt trén khip dit nudc, gép phan thiét thuc vao viéc giam
thiéu 6 nhiém moi trudng va nang cao stc khoe ngudi lao dong.

Tur khoa: hoat héa dién héa, anolit, catolit, hoat tinh khir trung.

1. CO SG KHOA HQC CUA QUA TRINH HOAT HOA PIEN HOA

Trong s tit ca céc loai dung dich st tring ¢ hoat tinh cao nhung véi doc tinh thdp duoc
biét tir trude dén nay, cdc dung dich anolit trung tinh san xut trén céc thiét bi hoat héa dién héa
(HHDPH) c6 nhiéu vu diém ndi bat [1 - 3]. Diéu khién cdc nha y hoc dic biét quan tam dbi véi
céc dung dich khir tring nay 1a & chd chiing khong cho phép vi khuén thich nghi chéng lai tic
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dung cua ching. Thyc vay, kinh nghiém trén hai chuc nam st dung dung dich anolit STEL-
ANK nhim thay thé cdc chat khir trung truyén théng tai tat ca cdc bénh vién trong thanh phé
Maxcova (Nga) di khing dinh khong mét chiing vi khudn khang thudc nao dugce tim thdy sau d6
[3]. i c6 rat nhidu cong trinh cong bb v& nuéc oxy hoéa dién hda (electrolyzed oxidating water)
[4 - 13], trong d6 céc yéu té diét khuén chu yéu chi dwa vao axit hypocloro HOCI dugc tao ra
trong qud trinh dién phén dung dich mubi NaCl trong budng dién phan c6 mang ngin véi cic
dién cuc dang tAm phang nam cdch xa nhau, vi vay n6 khong thé hién hiéu ung hoat héa va do

dé khong c6 kha nang loai bo nguy co
nhon thude cia vi sinh vat gay bénh. Quan
st so 6 dién hinh ciia mot thiét bi chuyén
san xuAt nudc oxy héa dién héa [4] dan ra
trén hinh 1 c6 thé thiy thiét bi nay 12 mot
binh dién phan binh thuong c6 mang ngén,
trong d6 ngoai axit HOCI va oxygen
khong tim thiy mot chit oxy héa nao
khéc.

Hién tugng hoat hdéa dién hda
(HHDH) duoc ki su nguoi Nga Bakhir V.
M. phét hién ndm 1975 trong qud trinh
nghién ctru kha ning didu chinh céc tinh
chit cia dung dich khoan béng phuong
phéap dién hoa [14]. Hoat héa dién hoa 1a
téng cac tic dong dién hoéa va dién Ii 1€n
nudc tai 16p dién kép trén bé mit dién cuc
trong mot budng dién phan c6 mang ngin
trong diéu kién dién tich duge van chuyén
khong can bang qua ranh gidi “dién cuc -
chit dién 1i” trong khi cdc san pham dién
phan duoc khudy tron manh liét. Két qua
1a nudc duge dua 1én trang thai kich thich
gia bén (hoat héa), thé hién kha ning phan
g cao va céc tinh chét Ii - héa di thuong
kéo dai hang chuyc gio. Nudc dugc hoat
hoéa tai ving andt duogc dic trung bdi hoat
tinh thiéu dién tir, thé hién tinh chit 6xy
héa, dugc goi 1a anolit. Tuong ty nhu vy,
nudc dugc hoat héa tai vung catdt cho
hoat tinh du dién tir, thé hién tinh chat
khur, duoc goi la catolit.

Quad trinh dién phan da duoc khéo sat
chi tiét trong khoang gan 2 thé ki ké tir khi
n6é duoc phat minh. Thé nhung cho dén
nay, khi tinh todn céan b?"mg nang luong
ti€u hao cho qué trinh dién phén, nguoi ta
van khong ¢6 dugc két qua tuong tmg voi
I thuyét: mot phan nao d6 cia ning luong
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Hinh 1. So d0 thiét bi san xudt pu(’rc oxy héa dién
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Hinh 2. Puong cong thé ning ctia mot chét trong
qua trinh dién héa: (1) duong dién héa binh
thuong; (2) dudng dién héa hoat hda catdt;

(3) duong dién héa hoat héa andt.
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dura vao da bi mat di ma khong ré nguyén nhan.

Dé c6 thé hiéu dugce sy mat can bang ning lugng d6, trude hét ching ta hiy xét mot quéi
trinh dién phan c6 dién, trong d6 dong dién mot chiéu dugc cho chay qua hai dién cuc trong mot
dung dich dlen ly khong c¢6 mang ngan. Két qua la thanh phan hoa hoc trong dung dich thay do1
tai vung catdt cic dién tu lién két vai cdc ion va phén tir tao ra san pham khu, con tai vung andt
cdc ion va phan tu bi mét dlen ttr, nghia la cic chat tan bi 6xy héa. Trong kh1 d6 nudc sach tuy
12 mot chét 16ng trung tinh vé mat héa hoc, nhung van 13 mot chat dién ly yeu boi vi trong do
ludn c6 chat nao d6 duoc hoa tan. Trong qua trinh dién phén tai khu vyc géan catdt n6 thé hién
tinh chit kiém rd rang, con tai viing andt — tinh chat axit. Hién tuong nay khong c6 gi méi va
khac thuong nén bi cdc nha dién héa bo qua, boi 18 quan tdm chii yéu ho chi 1a san phém cu thé
nhan dugc sau qud trinh dién phén [15]. ‘Tuy nhién, cic nha khoa hoc dlen héa thong nhét voi
nhau & mot diém chung 12 nang lwong cdp cho qué trinh dién phan chu yéu dugc st dung cho
vi¢c thuc hién cdc phan tng hda hoc va ting cuong dong nang cuia cdc nguyén tir, phan tir va ion
duoc thé hién duéi dang phat tan nhigt.

Téc gia phat minh hién twong HHDH da dé xuat gia thuyét cho ring mot phan ning lugng
d6 duoc tiéu hao nham 1am tang noi thé ning cia cdc thanh phan c6 mat trong dung dich dién ly
trong khi nhiét do va dp suit cia hé phan tng khong thay dbi [16]. Su gia ting thé ning d6
khong lién quan dén qua trinh chuyén mirc ning luong cua cic dién tir, ma chi 1a sy ting giam
ban kinh cua céc quy dao dién tir trong mic nang lugng cua ching (hinh 2). Cu thé 12, tai ving
cat6t ban kinh quy dao dién tir gian ra, trong khi tai ving anbt n6 bi co lai (cdc duong cong 2 va
3 tuong tng). Dé dang nhan thay trong ca hai truong hop ndi thé nang cua chit déu tdng do ban
kinh quy dao dién tir ciia n6 déu dich khoi vi tri cAn bang. Nhu vy, chinh lugng du thé ning
trong cic nguyén tir da 1am cho chiing ton tai trong trang thdi kich thich gia bén, thé hién kha
nang phan ng cao trong qud trinh phuc hdi tir trang thai kich thich vé trang thdi cAn bang. Hién
nhién 1a luong du noi thé nang dan dan s& chuyén vé dong nang (dudi dang nhiét nang) va hoat
tinh cta nudc s€ giam dan vé gid tri khong. Trong céc bé dién phan binh thudng hién twong hoat
héa mit di rat nhanh 13 do qud trinh khudy tron khuéch tan. Nhung néu nudc duge xir Ii bang
mot dién truong don cuc nho vay loai bo dugce s khuay tron phan dung dich dién ly tai khu vy
andt va catdt, thi hién _tuong hoat hoa duogc duy tri rat 1au va thoi gian thé hién hoat tinh cao cua
nudc sau dién phan rat dai so véi thoi gian song cua céac dién tir hydrat hdéa hodc cac goc ty do
hinh thanh trong qua trinh tic dong dién hoa.

Su ngang bang nhiét d6 cia chit trude va sau khi hoat héa chimg t6 dong ning ciia né 1a
khong thay ddi. Khi d6 su thay d6i céc tinh chét héa-1i cia céc chat c6 mat trong hé ciing nhu
kha ndng phan tng cua ching sau hoat héa chi c6 thé 1a do sy thay d6i cta noi thé nang, ma
thudc do ctia né theo dinh nghia vét 1i c6 dién 1a khoang céch trung binh giira céc hat cta chat,
hodc néi céch khéc, 12 mat d cua chét. Béng thoi, sau khi dirng tac dung hoat héa mét thoi gian
nhét dinh, mat d6 cua cdc chit tro vé gid tri ban dau.

Nhu vy, mot chét duge goi 1a hoat héa 1a khi dy trit ndi thé nang cua nd dudi tdc dung cua
céc yéu td bén ngoai nao d6 tam thoi khong twong tmg véi cdc gid tri can bang nhiét dong hoc
cua nhiét do va ap SUAt. Tuong ty nhu vdy, mot tic dong dugc xem la hoat hda khi n6 lam cho
noi ning ciia mot chét tam thoi xé dich khoi gid tri cin bang nhiét dong hoc. Thuét ngit “ning
lwong tic dong hoat héa” can dugc hiéu 1 phan ning lugng ciia mot tuong téc khong cin bang
duoc luu lai trong chit dudi dang thé ning rdi phat tin dan dé chuyén thanh nhiét ning.

N6i chung cic qud trinh hoat héa ton tai dwoc chi 1a do hai qué trinh phuc hdi theo dong
nang (nhiét ning) va theo thé ning thudng khéc nhau dang ké vé thoi gian, trong d6 qud trinh
thir nhit dién ra nhanh hon nhiéu so véi qua trinh thtr hai ma két qua di duoc khang dinh bang
nhiéu s6 liéu thyc nghiém [17].
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2. MO PUN PHAN UNG DPIEN HOA - HIEN THUC UNG DUNG CONG NGHE

Dé thyc hién céc qud trinh HHDH, nhidu hé théng dién héa ki thuat dic biét da duoc thiét
ké ché tao, trong d6 bo phan quan trong nhat 12 budng dién héa dong chiy c6 mang ngin dugc
goi 12 PEM (poTo4HBIN 3J€KTPOXUMHUYECKHM MOIYJIBHBIH, tiéng Anh 1a FEM - flow-through
electrolytic module). Trong céc thiét ké da dang cia md dun dién héa dong chay, thi PEM-3 1a
mau c6 két cAu hoan thién va gon nhe nhét (hinh 3a), do d6 dugc st dung rong rai trong cac qui
trinh cdng nghé dién hoa.

Khéc biét co ban cia cdc md dun PEM so véi bt ki loai buéng dién hoéa nao khic 1a ¢ su
két hop doc ddo cdc dic trung két cau, kich thudc hinh hoc, cdc tham sé vét 1f va dién héa [18]:

* Céc té bao PEM duoc ché tao dudi dang mé6 dun, cé kich thudc va trong lugng nho
(hinh 3a), v6i ning sudt va hiéu qua kinh té cao, cho phép sir dung trong cic quy trinh cong
nghé quy md cong nghiép ciling nhu trong cac hé di¢n héa quy md gia dinh.

a b
Hinh 3. Budng dién héa dong chay PEM-3 (a) va mit cit md ta chuyén dong xoan dc clia cdc dong
anolit va catolit trong qud trinh HHPH (b).

» Dién cuc duge lam tir Titan tinh khiét nhan hi¢u BT1- 0 (BT1- 00). Bé mat dién cuc andt
duoc phu 16p 6xit TiO, (v6i thanh phin 6xy trong Oxit nhd hon ty lwong (TiO,.) nhim ting
thém d6 dan cua dién cuc) va sau d6 phu thém céc oxit kim loai quy hiém nhu bach kim (PTA),
hén hop Ir-Ru-Sb, Ir-Ru-Ti hodic Ru (ORTA) nhim muc dich tang tudi tho andt va qua thé phan
cuc (3000 mV).

* Mang ngan dugc ché tao tur vat liéu gém trén co s& cac 6xit nhom cling véi mot it Oxit
ytri va zirconi ¢6 do bén cuc cao. Mang ngan dugc thiét ké cach bé mat dién cuc khoang 1,5 mm
va tuyét dbi song song véi chiing. Ti 16 khoang céch giita mang ngan va dién cuc theo chiéu cao
duoc tinh todn va thiét ké dac biét chinh xdc nham dam bao sao cho tde do chuyén dong cua céc
vi thé tich nudc khong thay ddi theo chiéu dai dién cuc; c6 tinh ning loc yéu nho vay loai trir
hoan toan sy xdo tron vat Ii gitra anolit vdi catolit va ddm bdo mang gilt nguyén kich thudc trong
diéu kién 4p sudt xuyén mang thay doi (toi 1 kg/ecm?®); ¢6 tinh ludng cuc c6 kha nang hép phu
cac hat dién tich duong trén mat huong vé andt, con mit hudng vé catdt — hap phu dién tich am,
nho vy giam duoc dién tré dbi voi cic dung dich dién ly c6 do khodng héa thap, dong nghia
véi viéc giam chi phi dién nang cua qud trinh hoat hoéa dlen héa; tao diéu klen thuan loi dé dung
dich dién phén chyén dong trong cdc khoang andt va catdt theo dudng xodn 6¢ nhd vay cic vi
thé tich nudc duge t1ep xiic toi da véi 16p dién kép trén bé mat dién cuc (hinh 3b). Ngoai ra,
bang cdch lua chon t6i wu mat do dong dién va hiéu 4p gilta hai khoang dién phan cé thé st
dung mang ngan nhu mdt mang chon loc ion.
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* Trong céc hé thdng dién héa xir If nudc céc té bao PEM c6 thé duge két ndi song song
hoic ndi tiép thanh mot md dun dong chay thong nhit va lién hoan ma cic hé dién phan truyén
thong khdc khong thé c6 dugc.

* Mach dién cua cdc mé dun PEM c6 thé duoc ndi song song, ndi tiép hodc nbi dong thoi
song song-ndi tiép, cho phép van giit nguyén céu hinh dong chay dé dang chuyén mach tur so dod
dién phén voi dién trudng ludng cuc, nghia 1a mdi PEM mot dién dp (so ¢ mach dién ndi tlep)
sang so dd dién phan véi dién truong don cuc (monopolar), nghia la mot dién dp dung cho tat ca
cdc PEM (so ¢ mach dién ndi song song) hodc so dd dién phan Kkét hop dién truong don cyuc va
dién truong ludng cuc (so ¢ mach hdn hop song song va ndi tiép).

Ung dung hiéu tmg HHPH vao thyc tién nhim hoat héa cdc hé théng nuéce luén mang gid
tri dinh hudng bao vé thién nhién, gép phin khéng nho vao viée giai quyét cac van dé sinh thdi
trong nhiéu linh vuc khdc nhau bang céch giam thiéu chi phi nudc, héa chét doc hai, dong thoi
tao diéu kién thuan loi cho viéc ung dung cong ngh¢ khong chét thai. Mic du vay, cac cOng
nghé c6 st dung hi€u ung hoat héa cho cic hé théng nudc cho dén ‘nay van chura nhan dugc sy
ung ho rong rdi. Nguyén nhan c6 thé 1a do tinh phuc tap vé ban chat 1i - héa cing nhu sy thiéu
vang cdc phuong phap phn tich ddng tin ciy dé c6 thé kiém sodt cdc thay ddi dién ra trong céc
hé dung dich nudc dudi tic dung ctia hiéu rng HHDPH.

Trén co s& cic budng dién héa PEM-3 nay cic nha khoa hoc Nga cua Vién Nghién ctru va
Thir Nghiém Cong nghé y hoc thuéc Bo Y té LB Nga (nay la Vién Cdc hé thdng va Cong nghé
dién héa V. Bakhir) dd ché tao va dua vao san xuat hang loat céc thiét bi HHPH c6 tén goi
chung 12 STEL, cho phép san xuit tir dung dich mudi an cdc dung dich anolit ¢6 hoat tinh khur
tring déc biét cao nho ¢6 chira cac chét 0xy héa cuc ki hoat dong nhu HOCI, CIO,, H,0,, ozon,
6xy nguyén tir, 6xy phan tir don '0,, cic gc ty do nhu HO®, HO," CIO v.v... Cic chit 6xy héa
nay sau khi thyc hién cong viéc khir tring chii yéu s& tré vé dang chat khong giy doc hai cho
moi trudng.

Diéu dang luu ¥ 1a cic chat oxy héa gia bén nay cung duoc sinh ra trong co thé sbng trong
céc qud trinh thyuc bao. Céc t& bao ciia dong vat cao cip trong vong doi cia minh, thi dy trong
céc phan tng cia cytochrom P-450 trong qud trinh thuc bao 1am té liét céc té bao vi khuan, da
san sinh va str dung hang loat cdc chat 6xy héa hoat tinh cao nhu O, O°, '0,, H,0,, HO,", HO",
CIO v.v...

Hinh 4. Thiét bj STEL-10N-120-01 do hang Monsanto (USA) ché tao, cong suat 4 kW va
ndng suat 1000 lit/gio.
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Khoa hoc ngay nay da xdc dinh dugc rang cdc tdc nhin oxy héa hoat tinh cao dugc tao ra
chu yeu la tor hydrogen peroxit va ax1t hypocloro (HCIO) ¢6 trong cic te bao thuc bao [19].
Trong mdi mot nhip tho ¢6 t6i 28 % tong 50 khoi luong 6xy do céc bach cau trung tinh tiéu thu
duogc str dung dé tao HCIO. Axit hypocloro trong cac tiéu thuc bao dugc tao ra tir hydrogen
peroxit va ion clorua. Phan ing nay dugc xtc tdc bdi men myeloperoxidaza (MPO): H,O, + CI’
— [Cat(MPO)] — HOC1 + OH"

Déng thoi, su phan hiy tu nhién cua H,O, trong moi trudong nudce ludn tao ra cac chit c6
hoat tinh khang khuén cao nhu: HO; - anion hydroperoxit (H,O, + OH — HO, + H,0); 022' -
peroxit-anion (OH™ + HO, — 0,” + H,0); 0, - superoxit-anion (0,” +H,0, > O, + OH +
OH"); HO," - gbc hydrogen peroxit (HO® + H,O0, — HO," + H,0); HO, - hydrogen superoxit
(O + H,O —» HO, + OH). Ngoéi ra, & ddy con c6 thé hinh thanh phan tir 6xy don cuc ki hoat
dong '0,: (ClIO” + H,0, — 'O, + H,O + CI). Vi vay co thé dong vat mau néng phai sé hitu
mdt hé thong chong Oxy héa manh dé c6 thé ngin chin tic dung ddc hai cua cic thanh phan oxy
héa néi trén ddi véi cdc cdu tridc té bao quan trong cua co thé song Mang té bao dong vat mau
néng dugc bao vé boi 3 16p lipoprotein véi nhiéu lién két di-en ¢6 kha ning cho dién tir nén c6
thé vo hiéu héa céc tic nhan oxy héa ndy, trong khi cic té bao vi sinh vat khong c6 16p bao vé
néi trén nén ching dé dang bi tidu diét dudi tic dung cia cdc chit oxy héa néi trén [18].

C6 thé thiy céc chat oxy héa hoat tinh cao ciia dung dich anolit ANK duogc diéu ché trén
thiét bi HHPH kiéu STEL c6 thanh phan twong tu nhu céc chit oxy héa dugc tao ra trong céc té
bao thuc bao cua dong vat cép cao. Cac tic nhan oxy héa nay ton tai & trang théi gia bén, nén
thanh phan ciia ching ludn thay doi theo thoi gian, vi vy khong mot loai vi khuén ndo c6 thé
thich nghi chéng lai tdc dung cta chiing [18].

Nho ¢6 nhirng tinh chat hét stc dic biét niy ma céc thiét bi HHPH kiéu STEL chuyén san
xuét dung dich anolit ANK duoc sir dung rong réi tai nhiéu nu6c phét trién trén thé giéi nhu
Anh, Phdp, Y, Ty Ban Nha, Phin Lan, My, Brazil, Nam Phi v.v.... Hinh 4 trinh bay thiét bi
STEL 10N-120-01 do hang Monsanto (USA) ché tao theo ban quyén cia T6 hop KH-SX
“EKRAN” Lién bang Nga (Vién Cdc Hé thong dién héa va Cong nghé cua VS. Bakhir ciing la
thanh vién cia Té hop nay), cong suét 1000 lit/gio, st dung trong cdc xi nghi€p chan nudi gia
cAm va céc trai linh cta quin doi My.

3. PHAT TRIEN UNG DUNG CONG NGHE

HHDPH O VIET NAM
Analyt
Nhitng nim gin ddy Vién Cong nghé moi + | PEM.3 | » |
trudng trén co s¢ cdic mo6 dun PEM-3 nhdp tu l
Nga da ché tao thanh cong thiét bji HHPH kiéu H— E. | caomt
STEL dudi tén goi ECAWA, cho phép di€u che — hydro,

hydraxit

_'
@ |_
e

cac dung dich anolit trung tinh (goi tat 12 ANK) A

voi cong sudt tir 20 - 500 lit/gio, thé 6xy héa ®:
A

khir ORP 800 - 900 mV va néng do clo hoat tinh
300-350 mg/lit. So dd nguyén li hoat dong cua
thiét bi ECAWA thu nhén dung dich anolit trung
tinh dugc dan ra trén hinh 5, trong d6 dung dich < 5g/L
mudi NaCl loang trudc tién dugc dan vao
khoang catot d¢ tao ra san pham ¢6 pH 10 - 11 Hinh 5. So d6 nguyén Ii hoat dong cua thiét bi
va chtra cac vi bot khi hydro. Sau khi dugc tach ECAWA san xuét anolit ANK.

mdt phan khi va thai khoang 20 — 25 % luu lugng dudi dang catolit, dung dich duoc dan vao

e A
Nuwéc muoi
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budng andt dé thu nhan dung dich anolit trung tinh ANK (pH 6,5 — 7,5). Hinh 6 trinh bay hé
thiét bi ECAWA-60 do Vién CNMT thiét ké ché tao trén co s& cdc mdé dun PEM-3 duogc nhép tir
Nga. Ngay nay céc thiét bi ECAWA véi cong suat khiac nhau do Vién CNMT ché tao da duoc
dwa vao dp dung tai nhiéu co so y té, chan nudi va ché bién thuy san trong ca nude. Cac thiét bi
ECAWA dang hoat dong c6 hiéu qua trong nhiéu co so'y té tir cap huyén tré 1én trén toan qudc.

Cic thong sb ki thuat cua thiét bi hoat
héa dién héa ECAWA-60 cong suét
601it/gio do Vién CNMT thiét ké ché tao
dugc thé hién trén bang 1. S6 liéu dan ra
cho théy viéc san xuét tai chd dung dich
anolit don gian va kinh té, chi cin 300g
mudi an va 0,4 kWh dién 12 sau mot gio co
thé san xuit 60 lit dung dich anolit trung
tinh v6i ORP dat 800 - 900 mV va ndng
d6 clo hoat tinh 300 - 350 mg/lit, trong khi
dé khur tring mat bang san xuat, dung cu
lao dong va san pham ché bién thuy san
ngudi ta thuong s dung ndng do anolit
trong khoang 50 - 100 ppm.

28/10/2004

] Trong vai thap ki qua Vién Cic H¢
Hinh 6. H¢ thiét bi ECAWA-60 do Viégn CNMT théng Dién héa va Cdng nghé
thiét ke cheé tao. (CHTPH&CN) thudc Vién HLYH Nga
tiép tuc nghién ciru phat trién va cai tién
céc loai thiét bi HHPH, dic biét 1a cac thiét bi kiéu STEL nham ti muyc tiéu tao ra cdc phuong
tién khir trung ngay cang mang tinh than mdi trudng hon, hoat tinh khir tring cao hon véi trang
thdi gia bén kéo dai hon. Dé dat duoc myc tiéu d6 cdc nha nghién ctru cua Vién CHTDH&CN
da thiét ké ché tao mot s6 kiéu PEM méi véi két cau va thanh phan 16p phu dién cyc dugce cai
tién, cho phép thu nhan cdc dung dich ANK hoat tinh cao nhung st dung nong d6 mubi ngay
cang thap, v6i TDS khong 16n hon TDS cta nudc may, dong thoi thiét ké méi céc so dd dong
chaycua thiét bi STEL, cho phép khong sir dung céc chét dién li chira clo, ddp ing day du cdc
nhiém vu dé ra & trén.

Bdng 1. Céc thong s6 ki thudt ctia thiét bi ECAWA-60 do Vién CNMT thiét k& ché tao.

Thong s6 ki thuit Don vi tinh Gia tri do dwoc
- Nong d6 mubi dau vao g/lit 4-6

- Dong dién A 6-8

- Dién 4p \% 38,0-42,0

- Luu lugng Andlit lit/gi¢ 60120

- pH dv 6,5-17,5

- Thé 6xy héa khir (ORP) mV 800 £ 900

- Nong d¢ céc chat 6xy héa* mg/lit 300 - 350

- Chi phi dién nang: kWh 0,4

- S6 lwgng mo6 dun PEM-3 bo 4

*Nong do céc ‘cha”it Oxy hda c6 mét trong dung dich anolit dugc quy vé ndng do clo hoat tinh
va xdc dinh bang cdch chuan d¢ luong i6t tao thanh véi dung dich thiosunphat.
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Két qua nghién ctru thu duoc dé cho phép cdc nha khoa hoc cua Vién CHTDH&CN ché tao
ra cdc thiét bi STEL kleu moi kém theo cdc so dd dong chaydoc déo, cho phép hoat hoa cac
dung dich dién li ¢6 nong d6 mudi thap va khong chira clo, nhu cic mudi sunfat, phosphat,
cacbonat, acetat ..., trong khi dung dich ANK thu dwoc van giir duoc hoat tinh gia bén cao.

Két qua nghién ctru nay hét sirc ¢6 ¥ nghia xét theo quan diém an toan sinh thdi va hiéu qua
tac dung cuia san pham. Béi vi dung dich anolit chira lwgng mudi du cao, ngoai kha ning an mon
cao, con lam cho protein trén té bao sinh vat co ridt lai 1am cho su tiép can cua chét oxy héa voi
té bao vi khuédn bi can tr& dan dén hiéu qua sat triing ctia anolit bi suy giam [20]. Ngoai ra, néu
trong ngudn nudc can xir I ¢6 ca céc chat hitu co, thi cdc chit oxy héa chira clo ¢6 nguy co tao
ra cic chat halogen metan c6 kha nang gy ung cho nguoi st dung. Hinh 8 mo6 ta sy bién thién
cia ham luong mudi dung dé tong hop dung dich anolit ANK c6 cung tong nong do cdc chét
oxy hoa theo céc giai doan phit trién ctia cdc thiét bi HHPH duoc the hién trén. Giai doan 1
thudc thé hé céc thiét bi san xuat anolit c6 pH thap, 601 hoéi lugng mudi tiéu hao 16n hon 5 g/lit
do d6 c6 tinh an mdn cao va hiéu qua chuyén héa mudi khong cao. Giai doan 2 — thé hé cia cédc
thiét bi STEL-ANK (STEL-ANK-120- 10N) ¢6 mirc d6 tiéu hao mudi an trén dudi 5 g/lit va cé
thé tam gén cho ching tén ANK “kinh dién” do cdc thiét bi thé hé nay da duoc sir dung rong rii
tai nhiéu quoc gia trén thé gidi. Giai doan 3 Ia thé hé cua cdc thiét bi STEL mdi nhét, ma dai
dién dién hinh 1a céc chung loai thiét bi STEL-ANK-M va STEL-ANK-PRO. Trén hinh 7b ¢6
thé thiy cdc thiét bi HHPH thudc thé hé 3 c6 chi sb tiéu hao mubi da dat t6i muc do gan Ii
twong — dudi 1g/lit, trong duong ndng do TDS trong nuwdc may.

10 70
9 ] i b) 7/
= 60 rd
fl‘ 81 < < ?ﬂ &
g 7 é; 2 2 g %0
= [
g < g < E 40
. e | = 1= = =
g° 3 3 [ =
© 4 - g § —I '.3.:“ TS T 6 3,0
s 2 T - Nudc mdy,
£ 3 g g S 8 20 > v
= = = = = < 1g/lit
2 - i 2 g Z 10 — = ]
4 g =
1+ ] B — o ’ =2
o [T :
1 5 3 0 Néng d6 téng céc chit oxy héa, mg/l

Hinh 7. Chi phi mudi cho viéc tong hop dung dich ANK c6 ciing ndng d¢ tong céc chit oxy héa bién
thién theo cdc giai doan phat trién cua céc thiét bi HHPH (a), so sdnh véi TDS trong nudc may (b).

10A HOC VA CONG |
b ot

Hinh 8. Thiét bi HHPH thé hé Il
ECAWA-D-500, cong suat 500 lit/gio,
do vién CNMT thiét k& va ché tao.
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Cuing véi viéc trién khai dua vao 4p dung tai nude ta cic loai thiét bi HHDH khdc nhau ma
vién Ciac Hé thong bién hoa va Cong ngh¢ lién tuc dua vao nhing cai tién ngay cang tién tién
hon, tai VCNMT chiing toi da tién hanh céc nghién ctru va thlet ké che tao cac thiét bi HHDH
chu yeu nham muc dich tim ra nhitng sy khac biét vé so do lap dat thiét bi, vé céc tinh chét gia
bén cua cdc dung dich HHPH ciing nhu cic dic trung khir tring cta ching trong diéu kién cu
thé tai Viét Nam dé nang cao hiéu qua ung dung cong nghé HHPH tai nudc ta. Trén co sd st
dung cdc md dun PEM-3 nhédp khéu tir LB Nga Vién CNMT di ché tao thanh cong cdc thiét bi
HHPH kiéu STEL-ANK “kinh dién” véi cong suat tir 20 - 500 lit/gio. Céc thiét bi nay hién
dang hoat dong trén khip mién dat nuée. Hinh 8 trinh bay thiét bi HHDH thé hé Il ECAWA D-
500 do Vién CNMT ché tao cho phép thu nhan 500 lit/gi¢d anolit ANK véi néng d0 clo hoat tinh
300 - 350 mg/lit va ORP = 800 - 900 mV.

Tinh ning ciia 3 loai thiét bi STEL thudc thé hé 2 va 3 do phia dbi tdc Nga chuyén giao [21]
da dugc nghién ciru danh gid. Khic véi cic dang thiét bi HHPH khic, trong so dd dong chay
cta cdc thiét bi kiéu STEL mét phﬁn catolit dugc cho hoa tron voi dong anolit dau ra dé thu
nhén dung dich anolit trung tinh ANK. Hinh 9, 10, 11 dan ra 3 thiét bi STEL thudc thé hé 2 va
3, trong d6 thiét bi thé hé 2 sir dung budng dién héa PEM-3 (STEL-120-10N-01), trong khi hai
thiét bi thudc thé hé 3 su dung mo dun MB-11 va MB-26. Hinh anh ctia cic m6 dun MB-11 va
MB-26 thé hién trén hinh 12 cho théy MB-11 c6 kich thudc twong ty md dun PEM-3 (xem hinh
3), trong khi MB-26 ¢6 kich thuéc 16n hon dang ké. Hinh 9 cho thdy trén thiét bi thé hé 2 STEL-
120-10N dung dich ANK “kinh dién” dugc diéu ché biang céch trude tién cho dich mubi chay
qua khoang catdt cia mé dun FEM-3 rdi sau d6 hudng né di vao budng andt. Anolit trung tinh
thu dwoc c6 ndng do clo hoat tinh 300 - 350 mg/1 véi TDS ~ 5000 mg/lit.

H,0, Na*,0H ,

H,. (CI)
—>
H,0,Na*,OH", (CI) Catholyte
H,0,HCIO, 0,,04 - = Anolit
Anolyte PEM-

i Anolit

< +
3'_ T | o \L Catolit =l Catolit
! —>

Nudée

R
Pa > Pc THZO‘ Na*,
cr

Hinh 9. STEL-120-10N-01 Hinh 10. STEL-ANK-M Hinh 11. STEL-ANK-PRO
b0 khodng héa > 5000 mg/L; Do khodng héa: < 1000 mg/L; D¢ khodng héa: < 1000 mg/L;
[Ox] = 300 - 350 mg/L; [Ox] = 500 - 800 mg/L; [Ox] = 500 - 800 mg/L;
Cong suat = 15-20L/gidy Cong suét = 15-20L/gio; Cong suat = 100L/gio;

M6 dun PEM-3. Mo dun MB-11. M6 dun MB-26, 4 bd.

Hinh 10 thé hién nguyén If hoat dong cua thiét bi STEL-ANK-M: Dong nudc mdy trudc dé
da duge lam sach bimg trao d6i ion duoc din vao b diéu hoa catolit, trong d6 mot phan nude di
vao khoang cat6t dé tham gia vao chu trinh chuyen dong quay vong cua catolit nho luc day Ién
cua cdc vi bot khi hydro hinh thanh trén bé mat catot trong quad trinh dién phan (xem hudéng miii
tén trén hinh ve¢). Bong thoi dung dich mudi nong d6 50 - 60 g/l dugc bom dinh lugng vao
khoang anbt ciia md dun dién héa MB-11 véi Iuu lugng nhé hon 50 1an luu lwong nude dau vao,
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sao cho sau khi duoc pha tron v6i dong catolit ¢6 thé thu nhan dung dich anolit trung tinh véi
TDS khong vuot qud 1 /1, nghia 12 xap xi ham lugng TDS ciia nuéc sinh hoat. Diéu nay rat
quan trong, boi vi d6 khodng héa cang nho thoi gian sdng cia céc chat xy héa gia bén cang
duoc kéo dai nhd ¢6 16p vo hydrat vitng chic bao quanh [20]. Dung dich ANK “M” thu dugc
voi Iwu lwgng 15 1/gio ¢6 ndng do cdc chit oxy héa 480 - 500 mg/l tinh theo clo hoat tinh va
TDS <1000 mg/1.

a1 = = " e

MB-11 MB-26
Hinh 12. M6 dun MB-11 va MB-26.

Hinh 11 trinh bay so dd dong chaycua thiét bi STEL-ANK-PRO san xuét dung dich anolit
trung tinh ANK-PRO cong suét 100 lit/gid. Thiét bi gdm 4 mé dun MB-26, trong d6 dung dich
mubi dau vao (ndng d6 100 - 150 g/l) dwoc xir Ii anbt v6i mang ngin chon loc ion cho phép thu
nhan dung dich catolit néng dd cao, tao diéu kién thuan lgi cho viéc két tia loai bo cdc hydroxit
kim loai ning trong dung dich mudi. Trong thiét bi nay dong catolit quay vong dugc tao ra hoan
toan boi lwong nude thdm tir khoang andt sang. Nudc mdy dua vao bo trao ddi nhiét c¢6 nhiém
vu lam mat dong catolit chuyén dong trong chu trinh kin dugc bdo hoa hydro, ddng thoi pha
loding catolit trudc khi di vao budng tuyén ndi (3) va sau d6 di 1én ngan budng trén (4) nhap véi
dong anolit tir khoang andt dén dé thu nhan dung dich anolit trung tinh ANK-PRO. Dung dich
ANK-PRO thu dugc c6 ndng do clo hoat tinh khoang 500 mg/l va TDS khéng vuot qu 1000
mg/l. Hinh anh MB-11 va MB-26 dan ra trén hinh 12 cho thdy su khéc biét vé kich thudc hinh
hoc ciia ching: MB-11 ¢6 kich thudc twong tu PEM-3 nhung khéc biét vé thanh phan 16p phu
andt, trong khi MB-26 ¢6 kich 16n hon déng ké.

Bang 2. Bac trung li-héa cua cdc dung dich anolit ANK san xudt trén cdc thiét bi STEL cai
tién so sanh véi dung dich hypoclorit natri [21].

Dic trung li hoa ciia cac dung dich anolit ANK

é p N . c ,
Temdung | Thiét bi didu ché, ac (Onlf\},))’ (E)% pH
S dic trung (me/1) &
hoa a b a b a b a b

Anolit ANK | STEL-120-10N-01,

“Kinh didn” cong sudt 601/gidr 355 | 348 | 860 | 845 5200 5200 7,40 | 7,40

STEL-ANK “M”,

Anolit mo dun MB-11, 497 | 480 | 840 | 800 | 1150 | 1145 | 7,12 | 7,08
ANK “M no dun "

cong suat 151/gio
Anolit STEL-ANK-PRO,

mo dun MB-26, 515 | 502 | 910 | 876 | 900 897 | 6,75 | 6,80
ANK-PRO mo du 3

cong suat 1001/gid
Nude Javen Binh di¢n phan 710 | 712 | 750 | 740 | 12500 | 12500 | 93 | 92

khong mang ngéan

a) BPo ngay trong ngay diéu ché; b) Po sau 4 tudn bdo qudn.
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Bang 2 trinh bay cdc dic trung 1i héa cta cic dung dich anolit ANK san xudt trén céc thiét
bi HHPH kiéu STEL duoc xdc dinh ngay sau khi diéu ché va sau 4 tuan bao quan. Thé 6xy héa
khir ORP 12 mot chi sé quan trong dé danh gid muc do gia bén cua dung dich dién héa, so sanh
véi dung dich hypoclorlt natri (nudc Javen). C6 thé thay cd 3 dung dich anoht ANK déu thé hién
hoat tinh gia bén cao so véi dung dich hypoclorit natri, béi vi méc du nong do clo hoat tinh cta
chiing thap hon ddng ké so véi dung dich nudc Javen nhung ORP déu cao hon.

72 —
b o< =l N
=\ N /N
“ \,// B \f/ \\,
Mﬁ_*ﬁ_ﬂ_“___‘ﬁ» .
\ il
+s000} / \ L
/&
i N T
a) b)
Nudc Javel Anolit ANK Anolit ANK “M” Anolit

Hinh 13. Phd hap thu UV-VIS cua céc dung dich anolit ANK so sdnh véi phd nuéc Javel,
do ngay sau khi di€u ché (hang trén) va sau 4 tuan bdo quan (hang duéi) [21].

Tinh gia bén cta cic dung dich anolit ANK so sanh véi nudc Javen thé hién 15 trén cdc phd
hap thy UV-VIS ciia ching duoc do ngay sau khi diéu ché va sau 4 tuén bao quan. Phd hap thy
ctia cdc dung dich dién héa khtr tring dan ra trén hinh 13 cho thay tit ca cic dung dich anolit
ANK thu nhén duoc tir céc thiét bi HHPH kiéu STEL déu c6 hoat tinh gia bén thé hién quaty 56
chiéu cao gitta cac dinh ving <210 nm va vung 290 nm

Riéng trén phd ANK-PRO con thiy c6 dinh 235 nm véi cudng d6 16n hon dinh 290 nm
(hinh 13d). Su xuét hién cta dinh nay trong dung dich anolit ANK-PRO hién van chua dugc
lam sdng t6. Ngoai ra, mic do hoat hda cua anoht ANK-PRO cao hon dang ké so véi dung dich
ANK “M” méc du so d6 dong chay ciia ching gan gidng nhau. D6 ¢ thé 1a do tinh chit dic biét
cua 16p phu andt cling nhu su khéac biét vé so ) dong chayctia STEL-ANK-PRO cho phép loai
b6 hydroxit kim loai ning triét d& hon so véi thiét bi STEL-ANK “M” (hinh 13c).

So sédnh pho hap thu cua cdc dung dich anolit ANK “kinh dlA ”, ANK “M” va ANK-PRO
duoc do ngay trong ngay diéu ché va sau 4 tuan bao quan cho thdy dlnh hap thu 235 va 290 nm
cia ANK-PRO giam manh nhét, trén 60 %, giam nhiéu hon so véi anolit ANK “kinh dién”,
trong d6 dung dich anolit dau ra khéng hoa tron véi catolit. Két qua phan tich phd hép thu cling
cho thay muc do gia bén cta dung dich anolit ANK “M” khéng cao, véi cdc dinh hip thu c6
dang gan glong voi pho ctia nude Javel. Piéu d6 chimg to hoat tinh gia bén ciia dung dich ANK-
PRO cao nhat trong so cdc dung dich khao sét.

Nhitng diéu trinh bay trén duoc cung cb thém bai két qua xdc dinh hoat tinh khir triing cia
céc dung dich khéo sat (hinh 14). V6i ndng d6 clo hoat tinh 1 mg/I va thoi gian phoi nhiém 5
phut, mat d6 E. coli hau nhu giam rat it & nude Javel, trong khi chiing bi diét hoan toan trong
dung dich anolit ANK-PRO, cdn trong cdc dung dich ANK va ANK “M” s E.coli sbng s6t
twong tng 1a 8 va 17 cfu/ml.
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Nudc Javel Anolit ANK

ANK ”M”

ANK-PRO

Hinh 14. Két qua xdc dinh hoat tinh khtr truing (E.coli) cuia cac dung dich anolit ANK va

nudc Javel [21]:

Hang trén: hoat tinh khing khuan cua céc dung dich dugc xdc dinh ngay sau khi diéu ché;
[Cl]y = 1 ppm ; mat d6 vi khuan 10* cfu/ml; thoi gian tiép xdc 5 phit,

Hang duci:

[Cl]y = 2 ppm; mat d6 vi khudn 10° cfu/ml; thoi gian tiép xiic 5 phut.

hoat tinh khéng khudn cia céc dung dich dugc xdc dinh sau 4 tudn didu ché;

Két qua xdc dinh hoat Iyc khir tring ciia céc dung dich ANK sau 4 tuin bao quan cho thay
hoat tinh khtr trung cua anolit ANK-PRO bi suy giam it nhét, boi vi trén dia Petri s6 vi khuan

song s6t c6 thé dém dugc, trong khi cdc
dia chia anolit ANK va anolit ANK
“M” tuy mdt do E. coli da giam déng ké
so v&i mau nudc Javel nhung van khong
thé dém duoc do con qué nhiéu.

Tir nhitng két qua nghién ciru khao
sdt vé tinh nang cia cic thiét bi STEL-
ANKcai tién do Vién CHTDH&CN
cung cap Vién CNMT da trién khai
nghién ctru thiét ké ché tao hé thiét bi
STEL-ANK-M dudi tén goi
“SUPOWA” trén co s& nhdp cdc by mo
dun MB-11 va céi tién sao cho phit hop
v6i diéu kién khf hau nhiét d¢i ciia Viét
Nam. Pé khic phuc hién tuong déng
can do hinh thanh cdc mudi khé tan cua
céc kim loai nang trong khoang catdt va
su ting nhiét 46 qua cao ciia budng phan
g dién héa khi van hanh trong diéu
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kién khi hdu & nudc ta, trong so d6 dong chay cai tién cta ching toi duong catolit khong quay
vong nhu trong cac so do trén hinh 9 va 10 ma dugc xa thai tryc tiép (hinh 15).

O cdc thiét bi ECAWA ché tao theo so d6 ctia thiét bi STEL thé hé 2 (hinh 9), dung dich
mudi 0,5 % duoc bom vé6i luu lwong 16n khoang 18 - 20 lit/h vao budng catdt nén nhiét do cua
budng phan tng thudng khong cao. Quan sit so do hinh 15 c¢6 thé d& dang nhan ra riang luu
Iwgng catolit cang 16n thi néng do cdc chat 0xy hoéa, téng néng do khodng (TDS) cia supowa va
nhiét d6 ctia budng phan Gng déu giam. Hinh 16 cho thiy sy phu thudc ctia ndng do céc chét
oxy hoéa va d6 khodng hda ctiia dung dich ANK vao luu lugng dong catolit. Nhu vay, khi ting
Iwu lwong dong catolit ta d& dang giam duoc nhiét d6 budng phan tng va ndng d6 khodng trong
anolit giam theo (dudi 1 g/1).Tuy nhién, néu tiép tyuc tang luu lwong catolit s& 1am giam nong do
céc chat 6 xy héa ciia supowa xudng dudi 500 mg/l. Vi vay, luu lugng catolit nén dugc chon l1a
tr 2,0 dén 2,5 /h.
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Hinh 16. Sy phu thudc cia n@)ng do cdc chit oxy hoa va d khoang héa ctia dung dich ANK
vao luu lugng dong catolit.

Nhu vy, so dd dong chéy ciia thiét bi SUPOWA da cho phép kiém sodt nhiét do ciia budng
dién phan va nong dg céc chat oxy hoa cing nhu do khodng hoa cua san pham ANK c6 the duogc
kiém soat dé¢ dang bang céch thay doi toc do dong catot.

Thiét bi van hanh véi do 6n dinh rat cao, nhu dwoc thé hién trén bang sb liéu thuc nghiém
(bang 3) dudi day.

Bdng 3. Mittc d6 6n dinh céc thong s6 cia SUPOWA.

Thoi gian 1dy miu 10h|11h | 12h | 14h | 15h | 16 h | Trung binh
pH 6,75 6,88 | 7,01 | 6,92 | 697 | 7.12| 6,95+0,13
ORP(mV) 906 | 902 | 890 | 912 | 912 ] 922 | 907+10,8
TDS(mg/L) 943 | 912 | 915 | 958 | 940 | 956 | 937 +19,7
[Cl]( mg/) 510 | 515 | 500 | 495 | 505 | 515 506 + 8,2

T°C 370 38| 37| 37| 37| 38

4. ANOLIT-PEROX - SAN PHAM NGHIEN CUU MOI

_ Mot trong nhimg thanh tyu ndi bat trong nhimg nam gan day cua Vién CHTPH&CN la
thiét bi STEL-PEROX - mét phuong tién di¢t khuan hitu hiéu va than thién moi truong bac nhat
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nh¢ kha nang tao ra dung dich peroxicacbonat v6i hoat tinh khang khuén dic biét cao nhung
khong chtra céc hop chit clo doc hai. Piém nbi troi & quy trinh tong hop dung dich pecacbonat
trong thiét bji STEL-PEROX 1a dung dich cacbonat dau vao ¢ nong do rét thap (04 - 1,0g/1),
chi twong dwong d6 khodng héa ctia nuwéc an ubng.

STEL-PEROX 12 mdt thiét bi HHPH rat dugc chd dén boi cdc nha san xuit thude céc linh
vuc khic nhau, dic biét 1a trong cdc nganh ché bién. Bai vi ngay nay viéc sir dung cdc chit sit
trung c6 chira clo bi kiém sodt ngay cang nghiém ngdt. Thang 5-2008 tai My, Té chirc Luong-
Néng Lién hiép qubc (UN FAO) di t6 chice cude hdi thao qudc té vé cac chat khir tring chira
clo nham dénh gid lai cdc dic tinh khir tring cta ching [23]. Tai ddy céc nha khoa hoc da cho
thiy cdc chat sat tring chira clo c6 thé dé lai du lugng trén san pham ché bién, ¢6 kha nang hinh
thanh san phdm phy halogen hitu co doc hai trén bé mit thit c4, ma trudc ddy khong phét hién
dugc do do nhay han ché cta phuong phép phan tich. Nguoi ta ciing dd dwa ra khuyén cdo ché
tao céc chat sat trung moi khong chua clo [24]. Trong khi do & nudc ta hau hét cic co s6 CBTS
cho dén nay van st dung canxi hypoclorit Ca(OCl), dang ran, ¢6 ham luong clo hoat tinh trén
dudi 70 % dé khur trung nudc, dung cu, san pham va nha xuong. Tuy nhién, canxi hypoclorlt do
d6 hoa tan kém nén thuong dé lai cin trén san pham, dong thoi trong qud trinh pha ché thanh
dung dich khi clo thoét ra manh, giy 6 nhiém moéi trudng, 1am anh hudng dén sic khoe cong
nhan. Trong tinh hinh nhu vay, viéc nghién ciru ché tao va dua vao dp dung thiét bi STEL-
PEROX tai nudc ta 12 rat thiét thuc.

Catolit PEROX
e '
L iy — = —L — - g i - — - L — — 4o FEM-3 :
Na,CO;3 - | - |« -~ - |
(Dung dich loang) - > 4$ o - > - L_
— — > = = > — - Pt
DPuong nudc — i = e — L X
l— aé.———l———v\é_ aér_———-l-——vwé:. :
1
U L AR——
Anolit PEROX “

Hinh 17. So d6 mach di¢n va dong chaycia thiét bi STEL-PEROX thu nhan
dung dich anolit-PEROX tir dung dich cacbonat kiém lodng [22].

Trén co sé cic md dun FEM-3 dwoc nhdp tr LB Nga va so dd cong nghé do
VCHTPDH&CNVB cung cip, Vién Cong nghé moi truong da thiét ké ché tao thanh cong thiét bi
STEL-PEROX cho phép thu nhén dung dich peroxocacbonic (con dugc goi la anolit - PEROX)
¢6 hoat tinh khir tring cao, thin méi trudng va tic dung kéo dai. Hinh 17 trinh bay so ¢6 mach
dién va hé thong dong chaycua thiét bi STEL-PEROX.

Dung dich Na,CO; lodng duogc lan luogt cho chay qua 8 khoang andt trong khi nude dugce lan
luot chay qua cdc khoang catdt va tai dau ra ta thu dwoc anolit perox dudi dang percacbonic
hodc monopercacbonic axit HOC(O)OOC(O)OH va HOC(O)OOH.

Céc thong s6 ki thuat co ban cua thiét bj STEL-PEROX va céc chi s6 li-héa cua cdc dung
dich anolit va catolit thu dugc trén thiét bi dugc trinh bay trén bang 4, trong d6 c6 thé thay do
khoéng héa cia dung dich anolit PEROX thip, twong dwong do khodng héa ciia nue in udng.
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Bang 4. Céc thong s6 Ki thuat cta thiét bj STEL-PEROX va cdc chi s6 If - héa ciia cdc sn
pham hoat héa [22].

Dung dich| [Na,CO;], | Dong | Piéndp | Cong TDS Thé 6xy héa | [Chéat bxy
HHDBH g/l dién V) suat (mg/l) pH khtr ORP héa]
(A) (/h) (mV) (mg/l)
Anolit 12 20-21 | 38-40 | 20-22 | 620-750 | 6.6-6.7 | +700-+800 | 60 - 65
Catolit H,O 58 - 60 - 9-10 | 4250 - +350 -

Bién thién ctia cdc chi s6 li-ha ctia dung dich anolit-PEROX trong thoi gian bdo quan 9
ngdy trong binh ddy nip kin duoc chi ra trén bang 5. C6 thé thay ndng do cdc chat dxy héa va
thé 0xy héa khtr ciia dung dich anolit PEROX suy gidm khong nhiéu sau 9 ngay bao quan (ORP
giam 10 %, trong khi ndng do céc chit dxy héa giam 25 %).

Bang 5. Bién thién cua céc chi sé 1i - héa cua dung dich anolit-PEROX phu thudc
vao thoi gian bdo quén (trong can ddy nap kin) [22].

Thoi gian bao quan Thé 6xy héa khir | [ChAt 6xy héa]
(ngay) pH (mV) (mg/l)
1 6.68 786 67,4
2 6,87 770 61,8
3 6,90 771 57,5
4 6,95 754 57,5
5 6,95 748 56,8
8 7,00 726 51,5
9 6,74 710 49,7

Dung dich anolit-PEROX dﬁr dugc nghién ctru hoat tinh khang khuén trén mot s6 vi khuan
gdy bénh thuong gap trong ché bién thuy san. Hoat tinh khang khuan in vitro cua anolit-PEROX
doi voi E.coli va Salmonella spp. dugc trinh bay trén bang 6.

Bang 6. Hoat tinh khang khuan in vitro ciia dung dich anolit-PEROX ([cédc chit 6xy héa] = 50 mg/l) déi
v6i E. coli va Salmonella & muc d6 pha loang khac nhau [25].

Mirc d§ pha loang
MAu thi nghi¢m 10° [ 10" [ 100 | 100 | 10" [ 10°
Nong dé céc chit dxy héa = 50mg/1
E.coli (cfu/ml)
Mau d6i ching (khdng cé anolit) * * * >> >> 10°
Phoi nhiém 5 phiit 0 0 0 0 0
Phoi nhiém 10 phiit 0 0 0 0 0
Phoi nhiém 15phit 0 0 0 0 0
Salmonella

Mau do6i ching (khong c6 anolit) * * * >> 284 28
Phoi nhiém 5 phiit >> >> >> | ~ 1700
Phoi nhiém 10 phiit 0 0 0 0
Phoi nhiém 15phit 0 3 1 0

* Khong dém duogc
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Két qua cho thiy sau 5 phiit tiép xic voi dung dich anolit-PEROX ndng do 50 mg/l E.coli
bi tiéu diét hoan toan trén cic mau huyén phit ¢6 do pha lodng khéc nhau, trong khi Salmonella
bi v6 hiéu héa hoan toan sau 10 phit phoi nhim. Bang 7 thé hién kha ning diét khuan cia
anolit-PEROX trén san phém muc cia Viét Nam. S liéu thuc nghiém dan ra cho théy mat do vi
khuén trén san phidm muc da giam déng ké sau khi myc dugc ngdm vao dung dich anolit-
PEROX ndng d6 50 mg/I ctia 30 phiit. Cu thé 1a thanh phan TPC giam 9 lan, E.coli va Coliform
— 2 1an trong khi Salmonella bi loai trir hoan toan (theo két qua phan tich dinh tinh). So sanh
hoat tinh khir triing ciia anolit-PEROX véi anolit ANK c6 cting ndng d6 din ra trén hinh 10 thdy
hoat tinh cta ching twong dwong nhau. Két qua thu duoc chi ra ring ddi voi cdc ching vi khuin
khao sat (TTK, Coliform va Salmonella) hoat luc diét khuan cua dung dich anolit-PEROX trong
moi truong hop 1a twong duong so véi dung dich anolit ANK.

Bdng 7. Hi€u qua khtr tring ctia dung dich Anolit-PEROX trén san phim muyec so sanh v6i dung dich
anolit ANK c6 cung nong d¢ clo hoat tinh 50 mg/1 [25].

Miu TPC E.coli Coliform Salmonella
cfu/g cfu/g cfu/g /25g
Dbi chig (rira nude thudng) 1,9 x 10 <10 27 +
Ngim A. -Perox sau 15 phut 32x10° <10 <10 -
Error! Not a valid link.hut 52x10° <10 10 -

Két qua nghién ctru cho thiy thiét bi STEL-PEROX c6 kha ning tao ra dung dich khong
doc hai do khong tao ra cdc chat chira clo, nhung c¢6 hoat tinh khdng khudn cao, cho phép tiéu
diét cdc loai vi khuin gy bénh thuong gap trong CBTS nhu E.coli, Coliform, Salmonella. Vi
mat do 10® cfu/ml E.coli bi tiéu diét hoan toan sau 5 phuit tiép xuc voi dung dich anolit-PEROX
ndng do 50 mg/l va Salmonella — sau 10 phut tiép xtc.

Dung dich anolit-PEROX duoc san xut trén thiét bi STEL-PEROX, mic dit ¢6 gid thanh
cao hon anolit-ANK, nhung htra hen 12 mét giai phdp hiru hiéu dé khir tring san phim ché bién
thity san c6 yéu cau cao vé du lugng chét khir tring con lai trén san pham sau xu 1i.

5. KET LUAN

Vi sy hop tac hon 15 nam véi vién CHTPH&CN thudc Vién HLYH LG Nga, trén co so
st dung cédc loai m6 dun HHPH nhap tu nuéc Nga, Phong Cong nghé dién héa moi truong
thuoc Vién CNMT da ché tao thanh cong nhleu chung loai thiét bi HHPH kiéu STEL va dua
vao img dung c6 hiéu qua tai nhiéu co s6 y té, san xudt trén khip dat nude, gép phan thiét thuc
vao viéc giam thiéu 6 nhiém mai trudng va nang cao stc khoe ngudi lao dong.
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ABSTRACT

DEVELOPMENT RESEARCH AND APPLICATION OF ELECTROCHEMICAL
ACTIVATION TECHNOLOGY IN VIETNAM

Nguyen Hoai Chau’, Ngo Quoc Buu, Nguyen Van Ha
Institute of Environmental Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam

“Email: nhchau.iet@ omail.com

Solutions which possess the highest biocidal activity among all known liquid chemical
germicides at low toxicity for warm-blooded organisms are those electrochemically activated
(ECA) solutions to which bacteria can not adapt. Invented in Russia by engineer V. M. Bakhir
since 1975 the electrochemical activation processes were registered as a new scientific trend in
applied electrochemistry by the former USSR Academy of Science in 1984. Electrochemical
activation is a combination of electrochemical and electrophysical actions on water solution
with a low mineralization in the area of spatial charge near the electrode surface during non-
equilibribrium transfer of charge by electrons through the border "electrode - electrolyte”, and,
as a result, water becomes metastable for dozens hours, demonstrating an increased reactivity in
various physical and chemical processes.

The ECA devices are produced essentially under the name STEL, which differ from the
other types of ECA solution generators by using a part of the catholyte for producing the anolyte
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product. The STEL type ECA devices such as STEL-ANK and STEL-ANK “M” have been
manufactured in Vietnam on the basis of using imported flow-through electrolytical modules
FEM-3 and MB-11, while STEL-ANK-PRO using electrolyticalchamber MB-26 was imported
completely from Russia. The metastability level and bactericidal activity of the neutral anolyte
solutions obtained from these devices have been studied in comparison with hypoclorite solution
produced in a non-diaphragm electrolytical chamber. The experimental data obtained showed
that all the anolyte ANK solutions demonstrate a high bactericidal activity with a prolongated
metastability that after 4 weeks preservation their ORP decreased only 2 — 5 %. Among the
investigated neutral anolyte solutions anolyte ANK-PRO exhibits highest disinfection activity
and metastability due to its low mineralization as well as its hydraulical specificness of the
STEL-ANK-PRO device that allows to remove more completely heavy metal ions hydroxides
from the solution.

In cooperation with Institute of Electrochemical Systems and Technologie of RAMS
Institute of Environmental technology of VAST using electrolytical modules imported from
Russia have manufactred STEL type ECA devices and successfully applied them for
disinfection purposes.

Keywords: electrochemical activation, anolyte, catolyte, bactericidal activity.
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