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Tom tat

Trong bai viét nay, chiing t6i dé xudt xem xét kha nang phdt trién va trién khai cdc quy trinh
khang virus bang cach sir dung clor dioxyd (CIO2). Trude tién, ching t6i thao ludn vé mét sé déc
tinh quan trong ctia phan tir ClO3, lam cho né tré thanh mét chat khang virus c6 loi, sau d6, xem xét
mot s6 ket qua da ung dung khi, dang dung dich ClO: lam giai phap khang virus. Cudi ciing, chiing
16i dé xudt cdc phwong phdp kiém sodt sw ldy lan ciia bénh nhiém virus bang cach sir dung dung
dich nuoce va khi ClO-.
Tir khéa: Clor dioxyd bdt hoat Covid-19.

A study on the use of chlorine dioxide in the prevention of and against Covid-19 pandemic
Abstract

The research paper proposes the possibility of applying chlorine dioxide (ClO:3) in developing
and implementing antiviral protocols. At first, important properties of the CIO2molecule, which make
it an advantageous antiviral agent, are discussed. Later on, earlier findings from applying the gas,
liquid form of ClO: into the development of antiviral solution are reviewed. Finally, several methods
to control the spread of viral infections using aqueous CIlO: solutions and gas are recommended.
Keywords: Chlorine dioxide inactivates Covid-19.

Pit vin dé

Virus di gay ra nhiéu vu dich trong
sudt lich st loai nguoi. Hién nay, dai dich
Covid-19 dang hoanh hanh va c6 thé lai mot
dot bung phat ching virus méi khong thé
doan trudc. Vi vay, cac nudc, trong d6 co
Viét Nam, dang nghién ctru san xuét vacine
dé ngan ngira, san xuét thudc dé didu tri va
tim bién phap chdng su lay lan cta Covid-19
trong cong ddng. Covid-19 14y lan va bing
phat thanh dich chu yéu qua khong khi. Vi
vay, dé ngan chin sy lay lan cua Covid-19,
can tim bién phap bat hoat Covid-19 trong
khong khi va moéi truong.

Trong bai nay, trén co so két qua
nghién ctru ciia cidc nudc va qua khao sat

0 Viét Nam, ching t6i dé xuét xem xét kha
ning phat trién va thyuc hién cac quy trinh
bat hoat virus dé chong dich bang cach sir
dung khi va dung dich clor dioxyd.

1. Piéu ché va tinh chét cia clor dioxyd
(Cl0O»)

1.1. Piéu ché clor dioxyd

Theo [1], clor dioxyd 1a mét hop chét
v6 co dugc Humphrey Davi tim ra vao nam
1814. Trude day, didu ché ClO> quy méd
cong nghiép rat kho khan.

Ngay nay, trén thé gidi, hon 95% clor
dioxyd dwoc san xuit bang phuong phap
khir clorat v&i cac chat khir thich hgp nhu
metanol, hydro peroxyd, acid hydrocloric
hodc sulfuro trong moi truong acid. Trén
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thi trudng, da c6 ban dung dich ClO2 5%
(Hoa chat khtr trung Clor dloxyd 5%, nhan
hiéu Duozon, xuat xi Han Qudc) va cac
loai thiét bi kiém tra nhanh ham luong clor

dioxyd [2].
1.2. Tinh chat héa hoc va wng dung ciia
clor dioxyd

Clor dioxyd c6 coéng thuc hoa hoc
ClO2 va cong thtc cau tao theo Lewis:
o
”
Ol

(old

Nhu vay, trong phan tir C1O02 c6 mét
electron ¢6 doc nén clor dioxyd 1a mot gbe
tu do (free radical). O diéu kién thuong,
clor dioxyd la phan tir trung hoa & dang khi,
ning gap 2,3 1an khong khi, co thé tan tot
trong nudc, dac biét la nudc lanh. Khi tan
vao nudce, ClO2 khong phan ly ma van duy
tri & thé khi (dung dich nudc ngadm khi).
Kha nang tan trong nudc cia clor dioxyd
16n hon clor 10 1an. Clor dioxyd c6 thé dwoc
gidi phéng ra khéi nwde bang phiong phdp
thoang khi.

Trong ClOz, clor ¢ s6 oxy hoa +4 va
phén tur co cau tao cua mot goc tu do voi
mot electron ¢6 doc nén ClO:2 ¢6 xu hudng
tan cong cac trung tAm giau electron clia cc
phan tir hitu co dé nhan mét electron va bi
khir dén san pham cudi cung 1a clorid. Nhu
vay, khi phan tng, ClO2 nhan 5 electron,
trong khi phan tir clor hay ion hypoclorit
chi nhan 2 electron. Mat khac, clor dioxyd
c6 thé oxy hoa khr (0, 95V) thip hon nhiéu
thé oxy héa khir cua gc ty do va cac tac
nhan oxy hoat dong khac (thuong goi la
ROS - Reactive Oxygen Species) nén ClO2
khong oxy hoa cac chit hitu co thanh acid,
aldehyd hay ceton nhu ozon hay iodid thanh
iodat nhu clor... ClO2 ciling khong tham gia
cac phan ung thé hay cong clor tao thanh
dan xuat chta clor doc hai. Didu nay lam
cho clor dioxyd c6 tinh oxy hoa chon loc va
trd thanh chét khir khuan rat tiém ning: an
toan, hi¢u suat cao.

Nhiéu tai liéu cho thay trén thé glO’l
clor dioxyd dugc sir dung kha pho bién va
ngay cang tang [1, 3]. Clor dioxyd dugc

su dung trong nganh cong nghlep dlen t,
cong nghiép diu mo, trong tiy tring vai,
giay. Dac biét, clor dioxyd dang khi dugc
sir dung dé khtr trung cac bé mit, phong 6c,
thiét bi va dung cu y té, phong thi nghiém.
Dung dich clor dioxyd tiéu diét hi¢u qua cac
vi sinh vat gdy bénh nhu nam, vi khuan va
virus. Ngay nay, Cl1O2 dugc sir dung dé khir
trung nudc thai, xi Iy nudc cong nghiép,
khir trung nudc lam mat, xu ly khi cong
nghiép, san xudt thirc an, oxi hoa chét thai
cong nghiép...
2. Nghién ctru irng dung clor dioxyd trong
phong chéng Covid-19

Clor dioxyd duoc danh gia la mdt
giai phap hiéu qua nhét trong phong chéng
bénh truyén nhiém [3]. Ngoai tinh oxy hoa
trung binh, chon loc va uu tién phan Gng
véi cac trung tdm giau electron trong céc
phéan ti hitu co c6 luu huynh, nito..., kha
nang nhén 5 electron khi bi khir lam cho
clor dioxyd chtra 263% “clor hoat dong”,
gip 2,5 lan clor trong khi cloramin B (chira
25-30% “clor hoat dong”).
2.1. Bit hoat virus bing clor dioxyd

Theo cac nha nghién ctru Hungary
v6i bai téng quan “Can chlorine dioxide
prevent the spreading of coronavirus or
otherviral infections? Medical hypotheses”,
trén ResearchGate dang thang 3 nam 2020
[4], dung dich ClO: c6 thé vo hiéu hoa tat
ca cac loai virus. Vi duy, gia tri CT 1a 8,4
mg.phiit /L 1a can thiét dé dat dugc muc
do bét hoat bon bac (hodc “99,99%”) cua
virus trong moi truong nudc ¢ 25°C (CT
1a nong d6 do biang mg/L nhan véi thoi
gian tiép xuc do bang phut) [5]. Viéc sir
dung khi clor dioxyd trong khoang nong do
0,0001 ppm - 0,1 ppm dé xir ly lay nhidm
virus duong ho hap (virus cum) di duoc
dang ky sang ché & Chau Au nam 2016 [6].
Kha ning khi clor dioxyd bit hoat chung
virus cam A/California/07/09 (H'N')pdm09
trong sol khi cting dugc thuc hién nam 2016
[7]. Gan ddy nhét, thang 6/2021, Taiko
Pharmaceutical va Kitasato University da
phdi hop thir nghiém va cho thiy dung dich
ClO2 154 ppm ty 18 1:19 ¢6 kha ning bat
hoat hon 99,99% virus SARS-CoV-2 gdm
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cac bién thé Alpha va Gamma [8]. C6 thé
thay, clor dioxyd di dugc nhiéu tac gia danh
gia c6 kha ning bat hoat virus ¢ ca dang
dung dich va dang khi.

Co ché héa hoc bat hoat virus

Céc tac gia [5] da tong hop nhiéu
két qua nghién ctru khoa hoc nghiém tuc
va nhiéu ndm vé co ché hoa hoc cua su
bat hoat virus: Nam 1986, Noss cho th?iy
bacterial virus f2 bi bat hoat 1a do phan tmg
ctia C102 véi gbe acid vo boc (capsid) cua
virus. Ba gbc acid amin trong protein ciia
virus la cysteine, tyrosine va tryptophan co
thé phan tng nhanh chéng véi ClO2. Viée
kiém tra kha nang phan g chon loc cta
ClO2 v6i 21 acid amin ty do trong dém natri
phosphat c¢6 pH= 6 cho thay CIO: chi phan
ung voi sau acid amin hoa tan. Cysteine,
tryptophan va tyrosine phan tmg rit nhanh;
ba acid amin khac (histidine, hydroxy
proline va proline) phan Ung cham hon,
véi tbe do co thé do duoc... va nam 2012,
Ogata cho thiy virus cam bj bat hoat boi
ClO: 1a do qua trinh oxy hoa gdc tryptophan
(W153) trong hemagglutinin (m¢t protein
gai cia virus), do do, loai bé kha nang lién
két thu thé cia n6. Nghién ctru [8] ciing cho
rang ClOz lam bién tinh protein gai trén bé
mit cia SARS-CoV-2 va trc ché su lién két
ctia n6 voi thy thé ACE2 & nguoi. Diéu thu
vi la protein gai cia SARS-CoV-2 chua céac
gdc gdm 54 tyrosine, 12 tryptophan va 40
cysteine. Néu cic gbc nay trong dung dich
déu c6 thé phan tmg voi C102 giéng nhu cac
acid amin tu do thi sy bat hoat cta virus co
thé cuc ky nhanh ca trong dung dich CIO2
rat lodng.

Do céc phan tmg bét hoat virus dién
ra trong mdi truong nude nén C102 chi bat
hoat vi sinh vat ¢ trong dung dich. Tuy
nhién, CIO: khi ¢ trang thdi khi ciing bat
hoat virus nho kha nang tan tot trong nudc.
Viéc x4c dinh hé s6 phan bd can béng cua
clor dioxyd gitta pha khi va pha léng khi
hoa tan trong nudc y = [ClO2]G/ [CIO2]L
cho théy 0 20°C 1 cm3 pha nudc chtra 31,6
lan s6 phan tor ClO2 nhiéu hon 1 cm?® pha
khi. Virus dugc mang trong cac giot nudc
c6 thé d& dang bi bat hoat bai khi Cl02, con
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khi C10: duoc lam 4m c6 thé 1a mot tac nhan
ly tuong bat hoat virus ca ¢ trang thai udt
va kho. Mot nghién ctru cho thay khi clor
dioxyd & ndng d6 thap can khong khi c6 do
am twong dbi 75-80% dé khir FCV (Feline
calicivirus) ¢ trang thai kho. Nhin chung,
virus c6 & cac bé mat cting trong nha, dinh &
cac hat bui, va trong thyc té chéng dich hién
nay la co trong céc hat sol khi c6 thé ton tai
lau va bay xa lam dich lay lan nhanh qua
duong khong khi. Mot diéu kién tién quyét
cho viéc bat hoat virus hiéu qua la ching
phi tiép xiic véi ClOz va dii dm ¢ moi noi
trong phong. Piéu nay c6 thé dat dugc bang
cach phun dung dich ClO: hay dat thiét bi
sinh khi C1O2 trong méi truong am.

Mot chi sé dong hoc khac duge [5]
dé cap 1a thoi gian bat hoat virus. Dé bét
hoat virus, khi C1O2 khong can phai xam
nhap vao bén trong virus ma chi can phan
ung véi mot hodc mot ) géc acid amin
cysteine, tyrosine va tryptophan cua gai
trén bé mat cia virus. Mot tinh toan cho
thiy, thoi gian giét chét mot sinh vat ty 18
v6i binh phuong kich thudce nén nhiing sinh
vét nho s& bi giét rat nhanh, ching han, vi
khudn c6 duong kinh 1 pm s& bi tiéu diét
trong dung dich ClO2 300 mg/L trong vong
3 ms. Cac dit kién nay déu cho thay ring
mot khi ClO2 tiép xtc voi bé mit cia virus
thi qua trinh bat hoat dién ra nhanh chong.

Vé tic dung cia clor dioxyd doi voi
co thé ngueoi

Thong tin vé tac dung cua clor
dioxyd 1én co thé nguoi trong mot sb tai
lidu 6 thé trai ngugc. Theo [1] 1a tai liéu vé
tmg dung khtr khuan nudc, clor dioxyd c6
thé gay hai cho da, mat, lam ton thuong mé
va té bao mau, gay ho, dau hong, dau dau.
Tiép xtic truong dién véi clor dioxyd co
thé gy ra viém phé quan. Nhung theo [3],
sir dung clor dioxyd dtng liéu lugng trong
phong chdng dich truyén nhiém khong gay
bat ky tac hai nao cho ngudi. Song, ciing
canh béo viéc quang cdo ClO2 chita hau hét
cac bénh, bao gém ca ung thu va diéu tri
bénh do Covid-19 ¢ dang thudc udng. Vé
van dé nay, cac td chirc nhu WHO, EPA da
ban hanh cac vin ban canh bao viéc tiép
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thi cac san pham clor dioxyd goi la “Giai
phap khoang chat ky digu” dé phong ngira
va diéu tri “Bénh Coronavirus méi 2019”
vi khong c6 bét ky bang chimg khoa hoc
nao chiing minh tinh an toan hoac hi¢u qua
ctua chung [9]. Theo ching t6i, nhiing canh
bao nay cta EPA 4 can thiét va khong lién
quan dén viéc st dung clor dioxyd lam
chat bat hoat virus trong phong chong dich
Covid-19. Thuc té, trong The EPA List N
tool, hién da c6 téi 7 san pham khir khuan
lam tor C10? duge dang ky dung cho phong
chéng SARS-CoV-2 va dugc ghi Kills a
harder-to-kill pathogen than SARS-CoV-2
(Covid-19) [10].

Theo [5], mic du gbc cysteine,
tyrosine va tryptophan ciing c6 thé dugc
tim thdy trong mo ngudi, nhung ClO: it
doc hon ddi véi ngudi hodc dong vt so véi
vi sinh vat (vi khuén, nAm va virus) khong
phai do dic diém sinh héa khac nhau ma
do té bao sdng c6 chira glutathione 14 chat
phan tng voi Cl02 véi toe dd con cao hon
gbc cysteine... Cac y kién khac nhau ctia [1]
va [3] vé tac dong cua ClO- dbi véi té bao
méau hay cac tac dung c6 hai khac cé thé
dugc danh gia ¢ cac ndng do va thoi gian
tac dung khac nhau. Pé dam bdo an toan
cho sitc khoe nguoi tiép xiic véi ClOs, Co
quan Quan Iy An todn va Sirc khée Nghé
nghiép Hoa Ky (OSHA) quy dinh Gidi han
tiép xiic ca lam viéc (TWA) la 0,1 ppm (V/V)
hay 0,28 mg/m?va gidi han tiép xiic ngdn
han (STEL) la 0,3 ppm trong khodng thoi
gian 15 phut. O Viét Nam, ciing c6 quy dinh
tuong tu. Theo Tiéu chudn vé sinh lao dong
ban hanh theo Quyét dinh sb 3733/2002/
QD-BYT ngay 10/10/2002 ctia B§ Y té, cac
giéi han TWA va STEL lan luot 12 0,3 va
0,6 mg/m?>.

2.2. Mgt so ieng dung clor dioxyd trong
phong chong dich do virus

Trén thé gidi, da co nhitng nghién ciru
tmg dung clor dioxyd trong phong chéng
dich do vius ma chung ta rat nén quan tim
va kiém chtg.

(1). Ogata [6] dau tién nhén ra rang
ClOz ¢6 thé vo hiéu hoa virus ngay ca dudi
gi61 han khong gay hai cho con nguoi 1a 0,1

ppm (OSHA TWA). Tac gia két luan rang
khi ClO2 c6 thé dugc coi nhu mot bién phép
du phong chdng lai bénh cim & nhitng noi
c6 hoat dong cuia con nguoi va da dang ky
sang ché Chau Au nam 2008 vé viéc sir
dung khi clor dioxyd trong khoang nong do
0,0001 ppm - 0,1 ppm dé xir ly lay nhiém
virus cum.

(2). Nam 2009, Ogata va Shibata su
dung thiét bi sinh khi ClO: loai hop khu
mui dat trén ban tao ra khi ClO: néng do
cuc thap trong mot 16p hoc. Két qua hoi ctru
trong thoi gian 38 ngay hoc lién tiép cho
théy, ty 1¢ tré¢ em nghi hoc thép hon ro rét
(1,5%) so véi 6 cac 1op hoc khong duoc dat
(4,0%). Nguyén nhan chu yéu cua viéc ving
mat hoc sinh 1a do cam lanh thong thuong
va cum. Cac danh gia hoat tinh diét virus da
biét ctia C1O2 va phat hién nay cho thay khi
ClO:2 véi ndng d6 cuc thap c6 thé ngan ngira
céc bénh do virus dudng hd hip ¢ nhimng
khu vyc ban kin nhu 16p hoc, rap hat, bénh
vién va may bay... [11].

(3). Nhim danh gia kha nang bt
hoat virus & dang giot ban trong khong khi
bang khi clor dioxyd dbi voi virus ciim A/
California/07/09 (HIN1) pdm09, cac tac
gia [7] str dung mot thiét bi sinh khi ClO-
goi 12 Thé khang khuan (TKK) ctia Global
Product Planning Co., Ltd. Thé nay chua
khoéang 5 g héa chét, trong d6, 20% 1a mudi
clorit va 80% la zeolit. Thé dugc mang theo
nguoi. Khi CIO:z tao thanh véi lugng rat nho
do phan tmg cua clorit voi hoi 4m va khi
carbonic trong khong khi c6 tac dung khir
mui va khir khudn. Két qua cho thay khong
con thay virus trong khong khi sau 10-12
phut tiép xuc.

Nhiéu loai thé khang khuan (TKK)
khac gidng thé ctia Global Product Planning
Co., Ltd nhu bnokarop, bapsepnsriii Pud da
dugc phé duyét, cip phép sir dung tai Nga,
Belarus tr nam 2016 [12]. Thé dugc chi
dinh ding dé khir khuan trong khong khi
quanh nguoi tai cac co sé'y té (trir khoa san,
khoa so sinh), co s& dn udng, cho, tram hai
quan, khach san, van phong, ti€ém cit toc,
mat xa, khu vé sinh, t& hop thé thao v.v.

(4). Theo Interfax Ukraine dua tin

116  Tap chi KH&CN Truong Dai hoc Hoa Binh - S6 04 - Thang 6.2022



KHOA HQC SUC KHOE

thang 1/2021 [13], Hila Pharma cua Israel
da dua ra san pham hop khing khuan
(HKK) Protect Air dung khi CI1O2 dé khir
virus trong khong khi tai cac khong gian
kin nhu van phong, 16p hoc, nha tré, giang
duong, nha hang va quan ca phé, hi truong
va khu lién hop thé thao, thang may, trong
taxi, trong can h (ngay ca khi c6 bénh nhan
bi coronavirus), noi nguy co liy nhiém.
Sau hai gio dat HKK trong phong trong,
tai lugng virus s€ giam 50% va sau 24 gio
trong phong s€ khong con virus.

(5). Theo PUA Hosoctu (Nga),
thang 4/2020, Vién Nghién ctru Hoa chat
Ural thudc Tap doan Rostex da dé xuét
Dy 4n san xuat 200 tin dung dich clor
dioxyd/ thang dé xur 1y san bay, ga tau,
phuong tién giao thong va duong phd dé
ngan chan sy lay lan cia coronavirus [14].
Hiép hoi Hang khong dan dung Qudc té
(IATA), Hiép hoi Van tai Hang khong dan
dung Trung Qudc di phé duyét viée st
dung dung dich clor dioxyd 250-500 mg/L
dé xir Iy cac san bay, khuon vién san bay
nham ngan chan dai dich.

(6). O Viét Nam, Vién Nghién ciru va
Ung dung cong nghé cao Hoa Lac nhan thiy
khi ClO: tao thanh cham khi tron 1an KCIOs
va HaC204.2H20 & trang thai rén theo phan
ung: 2KClOs + 2H2C204.2H.0 — Ka2C204
+ 2Cl0O2 + 2CO2 + 4H20 va da st dung
phan g nay dé lam cac thi nghiém ché tao
TKK va HKK phéng theo y tudng su dung
clia nuwdc ngoai. Két qua thir nghiém ngay
9/6/2020 tai Vién Vé sinh dich té Trung
wong cho thiy, 2 thé trong ti nudi cdy 0,63
m3 lam bét hoat vi khuan sau khoang 15
phiit (va chic chan thoi gian bat hoat virus
s& ngin hon). Trong tai liéu “Hudng dan
khir khudn, tiét khudn dung cu trong cac co
so kham bénh, chira bénh” ban hanh kém
theo Quyét dinh s6 3671/QD-BYT ngay 27
thang 9 nim 2012 cta BO Y té, trong Phuy
luc 3, clor dioxyd ciing da dugc liét ké trong
danh muc cac chat khir khuan.

3. Thio luin va dé xuat

Thuec té chdng dich thoi gian qua cho
thiy, viéc giam nguy co lay chéo qua khong
khi ¢ nhitng khu vuc dong nguoi, dac biét

0 cac khu cach ly tap trung hay cach ly tai
nha rit c6 y nghia trong khong ché dich
bung phat.

Dua vao nhiing chiing ctr khoa hoc
va thuc tidn néu trén va cac dé xuét cia [4],
ching t6i cho rang, c6 thé nghién ciru sir
dung ClO2 vao phong chdng dich Covid-19
bang viéc kiém ching va sir dung céac
phuong tién sinh khi C102 nhu TKK, HKK
hay dung dich ClO2 dé bat hoat virus trong
khong khi phu hop voi muc ti€u va phuong
phap chéng dich cy thé & Viét Nam nhur sau:

(1). Nghién ctru ché tao va st dung
cac phuong tién sinh khi C102 nhu HKK,
TKK va dung dich ClO:2 véi ndng do C1O2
theo chuan TWA va STEI nham bét hoat
Covid-19 trong khong gian kin hay ntra kin
nhu co s& san xuat, cong so, 16p hoc, cin
ho... hay thang may khu chung cu, phuong
tién giao thong..., dac biét la cac khu cach
ly tép trung.

(2). Nghién ctru lip dat budng kin
hodc tt kin ¢6 khi clor dioxyd dé khir nhanh
virus cho trang thiét bi, d0 dung, quan
40... cta nguoi tiép xuc v6i ngudi nhiém
Covid-19 hoac lam viéc tai khu cach ly,
bénh vién diéu tri bénh nhan Covid-19.

(3). Nghién cuu su dung dung dich
dioxyd trong nudc c¢6 néng d6 ClO- thich
hop dé khir khuan khong gian quanh bénh
vién, khu cach ly, nha ga, bén xe, san bay.

(4). Ngoai ra, c¢6 thé nghién ctru dé
xuit cta [4] vé sir dung dung dich ClO: ¢6
d6 tinh khiét cao dé suc miéng, xong rira
miii hong.

Viéc phai duy tri mot nong do nhat
dinh chét khir virus C1O2 trong khong khi véo
muc dich chéng dich Covid-19 hién c6 thé
gip cac canh bao vé tinh an toan cho nguoi.
Nhung theo nha ddc chit hoc Paracelsus
(1493 - 1541): “Tat cd moi chat déu la chat
dpc, khong cé chdt nao khéng phdi la chat
déc. Liéu lwong thich hop sé phan biét dwoc
mét chat doc va mot thuéc”. Céc lidu lugng
thich hgp & day chinh 1 sy tuan thu cac chuén
TWA va STEL di dugc thé giéi va Viét Nam
quy dinh cho Cl02 va may mén la ¢ nong do
an toan nay, ClO2 dugc danh gia la hi€u qua
trong khir virus c6 trong khong khi.
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