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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document provides information on protection against metal corrosion risks when disinfectants
are used in response to infectious diseases.

Governments, regulatory agencies and other professional organizations around the world have issued
guidelines in response to pandemics, but these contain no specific information on metal corrosion
protection when using disinfectants.

This document provides supplementary information intended to help organizations, families and
indfviduals, as well as other stakeholders, take more elfective actions to prevent users from being
injyred and reduce or avoid possible risks of metal corrosion during the use of disinfectants:
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Corrosion of metals and alloys — Overview of metal
corrosion protection when using disinfectants

protection

mine their

well as to
and safety

document.

esses:

r part or

1 Scope

This_document provides an overview of the corrosivity of disinfectants and corrosion
when using disinfectants, including an overview of test methods that can be used to deter
corfosivity.

This document is generic and applicable to organizations of all sizes in all induStries, as
fanjilies and individuals, and it is intended to assist in determining appropniateé health
measures regarding the use of disinfectants.

The resolution of security issues related to the use of disinfectants is outsidethe scope of this
2 |Normative references

There are no normative references in this document.

3 |Terms and definitions

For|the purposes of this document, the following terims and definitions apply.

[SO[and IEC maintain terminology databases for-ise in standardization at the following addy
— | ISO Online browsing platform: available“at https://www.iso.org/obp

— | IEC Electropedia: available at https://www.electropedia.org/

3.1

organization

co:]:pany, corporation, fifmy enterprise, authority or institution, person or persons (
combination thereof, whether incorporated or not, public or private, that has its own funictions and
administration

[SOURCE: ISO 30000:20009, 3.10]

3.2

ris

combination of the probability of occurrence of harm and the severity of that harm

[SO IRPCE-ICSN 1C0100.90NN1 2 £
NS TOU I OTO0. 20U, 50

3.3

1
g 1

disinfectant

age
[SO

3.4
cor

nt capable of causing disinfection

URCE: ISO 15190:2020, 3.8]

rosivity

ability of an environment to cause corrosion of a metal in a given corrosion system

[SO

URCE: ISO 8044:2020, 3.14]
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3.5
corrosion

protection

modification of a corrosion system so that corrosion damage is reduced

[SOURCE: ISO 8044:2020, 5.1]

3.6

common areas
spaces and amenities provided for the use of more than one person

Note 1 to entry: Canteens, lifts/elevators, stairs, reception areas, meeting rooms, areas of worship, toilets,

gardens, fir

[SOURCE:

4 Oven

4.1 Disiy
metals. W
to the env
articles an

4.2 Guid
agencies c;

4.3 Prof
caused by
on corrosi

4.4 Disiy
it on their
forward pi

4.5 Whe
relevant g
be neglect]
providers
avoid corr

5 Corrg

e escapes, Kitchens, ritness racilities, store rooms, laundry racilities.

SO/PAS 45005:2020, 3.11]

yiew

ifecting is an important process of defending against infectious diseases, which can corr
hen disinfecting, avoid corrosion, injury and, if possible, discomfort to individuals, dam
ronment that can affect public health and damage to baggage, €argo, containers, vehid
d mailbags.

ance on disinfection for the prevention of infectious djseases provided by public he
in include information on the corrosivity to metals.

bssional disinfectant-related institutions can provide detection methods of metal corros
various types of disinfectants under different testing or application conditions, and rep
bn tests for commonly used metals for publicuise or reference.

ifectant manufacturers can test the corrosivity of their products to metals and clearly 1
instructions, provide corrosion data of their products to commonly used metals and
otective measures for reference;

n disinfecting, organizatiens, families or individuals, use disinfectants according to
hidance documents andproduct specifications on metal corrosivity. Corrosion risks can
ed and effective measures are important to avoid corrosion hazards; disinfection sery
hre commonly reqGired to receive training in the safe and effective use of disinfectant
hsion.

psivity and main properties of commonly used disinfectants

Commonly
disinfecta
ammoniu

used\disinfectants can be classified by active ingredients into alcohol disinfectants, halo
tSy peroxide disinfectants, guanidine disinfectants, phenol disinfectants, quatern

pde
age
les,

h1th

ion
rts

ote
put

the
not
yice
5 to

disinfectants for medical items, air disinfectants, hand disinfectants, skin disinfectant, mucous
membrane disinfectants, and disinfectants for infectious focus; classified by the microorganism killing
ability into high-level disinfectants, intermediate-level disinfectants and low-level disinfectants.

Annex B provides an overview of the physical and chemical properties, types, disinfection mechanisms,
application scope and methods of disinfectants commonly used in infectious disease disinfection.

Usually, peroxide disinfectants and halogen disinfectants are highly corrosive to metals in the range
of their disinfection concentration. In general, the corrosivity increases with the strength of oxidation
and acidity.

The corrosivity, active ingredients, main properties, uses, application methods, etc., of commonly used
disinfectants are shown in Table 1.

© IS0 2022 - All rights reserved
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Table 1 — Corrosivity and main properties of commonly used disinfectants

Type

Active ingredi-
ents of com-
monly used

products

Oxi-
diz-abil-
ity

Alkalinity
or acidity 2

Corrosivity to
metals P

Main uses

Application
methods

Aldehyde

Formaldehyde

No

Acidic

The presence of
small amount of
formic acid in for-
maldehyde solu-
tions can corrode

Disinfection of ob-
ject surfaces and
medical devices,
etc.

Immersion

Fumigation

metals.

Glutaraldehyde

No

Acid, neutral
or alkaline

Corrosive to car-
bon steel

Disinfection of
medical devices,
etc.

Imnpersion

Wipf

ing

Peroxide

Peracetic acid

Yes

Acidic

Slightly corrosive
to stainless steel,
alloy steel and
chrome-plated
metal, and heavily
corrosive to com-
mon metalssstich
as irongeopper
and altuminium.

Disinfection of
object surfaces,
medical devices,
air and infectious
focuses, etc.

Imnpersion

Wipi

Sprd

Funy

ing
ying
igation

Hydrogen per-
oxide

Yes

Acidic

Corrosive to met-
als

Disinfection of
object surfaces,
medical devices,
skin and mucosa,
air and infectious
focuses, etc.

Imnpersion

Wipli

Spr4

ing

ying

Ozone

Yes

Neutral

Corrosive to met-
als

Disinfection of
object surfaces,
medical devices,
air and water, etc.

Imnpersion

Wip
Sprd

ing

ying

Chlorine dioxide

Yes

Acidic

Strong corrosive
to aluminium, low
alloy steel and
carbon steel, and
moderately cor-
rosive to stainless
steel.

Disinfection of
object surfaces,
medical devices,
air and infectious
focuses, etc.

Imnpersion

Wip
Spr4

ing

ying

Electrolyzed
oxidizing water
(EowW)

Yes

Acidic

Corrosive to cop-
per, aluminium
and carbon steel,
and not obviously
corrosive to stain-
less steel

Disinfection of
object surfaces,
medical devices,
skin, hands and
infectious focus-
es, etc.

Imnpersion

Wip
Spr

ing

ying

Potassium
monopersulfate

Yes

Acidic

Corrosive to met-
als

Disinfection of
object surfaces,
medical devices,
skin, water and
infectious focus-
es, etc.

Immersion

Wip

ing

Spraying

a

b

Alkalinity or acidity refers to that of commonly used disinfectant products.

Metal corrosivity is usually graded as no obvious corrosion, mild corrosion, moderate corrosion and heavy corrosion;

there is no unified corrosion classification standard for disinfectants so far, which will be developed in the future; in the
table, "corrosive to metals" only indicates the existence of metal corrosion, as a warning when using disinfectants; the
specific corrosion classification is related to the standards used in the test, the type of metal materials used, test conditions
and the basis for evaluation.

© IS0 2022 - All rights reserved
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Table 1 (continued)

Active ingredi-

etc.

Oxi- .. .. ..
ents of com- .. | Alkalinity | Corrosivity to . Application
Type monly used dlzita bil or acidity 2 metals b Main uses methods
products y
Sodium hy- Yes Alkaline Heavily corrosive
pochlorite to aluminium,
Calcium hy- . steel and carbon
pochlorite Yes Alkaline steel, and mod-
i1 . erately corrosive | Disinfection of ob- | Immersion
E;:;;“;‘(;;”;;te Yes Alkaline to stainless steel, | ject surface, water Wibin
phosp which can cause|and infectious fo- ping
Sodium di- hydrogen embrit- | cuses, etc. Spraying
chloroisocya- Yes Acidic tlement or stress
nurate corrosion crack-
Trichloroisocya- - ing of stainless
nuric acid Yes Acidic steel.
Slightly corrosive Ellesé?cgicéég?ceosf Immersion
lodophor Yes Alkaline toaluminium and skiranmd mucosa' o
Halogep stainless steel . ’| Wiping
. ~94Disinfection of
Slightly corrosive medical devices, |Immersion
lodine tincture |Yes Alkaline to aluminiumand Ki d !
stainless steel | < ANCGMUCOSA Wiping
etc.

. . Slightly corrosive D1§1nfect10n of Immersion
Dibromodi- tecOpper, alumin- object surfaces,
met-hylhydantoin | Yes Acidic N and’carbon medical devices,|Wiping
(DBDMH) steel water and infec- Spravin

tious focuses, etc. praying
Slightly corrosive
Bromochlorodi- itgrcfr;r;ﬁ;’ i;urrg;nr; Disinfection of ob- Immersion
methylhydanto- |Yes Acidic steel and almost ject surfaces and |Wiping
in (BCDMH) o water, etc. .
corrosion-free to Spraying
stainless steel
. _| Disinfection of ob- | Wipin
Ethanol No Neutral rNOOSi(\)Ili)tVlous cor jectsurfaces, skin P g
y and hands, etc. |Spraying
Disinfection of
) . _|object surfaces, | [mmersion
Ls;)lpropyl alco No Neutral rNOZi?/li)tV1ous €9 medical devices, o
Alcohdl y skin and hands, Wiping
etc.
Disinfection of] .
; ODbJject surtaces, [MMELSIon
iCd};LOer-}elz?l;mol No Alkaline Ilflozi?lti)tvmus €O | medical devices,|Wiping
y skin and hands, .
Spraying

a  Alkalinity or acidity refers to that of commonly used disinfectant products.

b Metal corrosivity is usually graded as no obvious corrosion, mild corrosion, moderate corrosion and heavy corrosion;
there is no unified corrosion classification standard for disinfectants so far, which will be developed in the future; in the
table, "corrosive to metals" only indicates the existence of metal corrosion, as a warning when using disinfectants; the
specific corrosion classification is related to the standards used in the test, the type of metal materials used, test conditions
and the basis for evaluation.

© IS0 2022 - All rights reserved
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Table 1 (continued)
Active ingredi- Oxi-
Type ents of com- diz-abil- Alkalinity | Corrosivity to Main uses Application
p monly used it or acidity 2 metals b methods
products y
No obvious cor- Disinfection of ob- Immersion
Phenol No Acidic rosivit ject surfaces and |Wiping
y skin, etc. .
Phenol Spraying
Hatogenated No obvious cor- pmmfectmn Ofob_ kersion
Phenols No — rosivity jectsurfaces, skin| ) |
and hands, etc. Wiping
Disinfection' of|[Imnpersion
Guanidine Chlorhexidine No Acidic No_ol?V1ous cor- ob]ect sugfdoes, Wipiing
rosivity skin, hatds and
mucosa,\etc. Sprgying
Polvhexameth- Disinfection of
y 1 No obvious cor-{object surfaces,
ylene guanidine |No — i : ;
(PHMG) rosivity skin, hands, air
and water, etc.
Not obviouslycor-
rosive(to copper
Double-chain and stainlesssteel | .
quaternary am- |No — sheets, and slight- Dl;§1nfect1;)n of || nbersion
Quiternary am-|monium salt Iy corrosive to|OPJect surfaces,|
mohium salt carbon steel and mgdlcal devices, | Wiping
aluminium sheets. 21:(1;1 and mucosa, Spraying
Single-stranded . ’
Corrosive to met-
quaternary am- |No —
) als
monium salt
Disinfection of
No obvious cor- object surfaces,
Ethylene oxide |No Neutral rosivit medical devices, |Funjigation
y skin, hands and
mucosa, etc.
Potassium per- . Corrosive to met- Dlsmfectlonofop- Imnpersion
maneanhid Yes Alkaline als jectsurfaces,skin| |
8 and mucosa, etc. Wiping
Others Disinfection of )
. Immnpersion
Gompound object surfaces,
lysostaphin — — — medical devices,|Wipjing
disinfectant skin, hands and Spravin
mucosa, etc. praying
Plant extracts Disinfection of ob- | [mnpersion
baseddisinfect ]ec.t Surfaces’ alr, ‘vnv’iping
ant skin and hands,
etc. Spraying

a

b

Alkalinity or acidity refers to that of commonly used disinfectant products.

Metal corrosivity is usually graded as no obvious corrosion, mild corrosion, moderate corrosion and heavy corrosion;

there is no unified corrosion classification standard for disinfectants so far, which will be developed in the future; in the
table, "corrosive to metals" only indicates the existence of metal corrosion, as a warning when using disinfectants; the
specific corrosion classification is related to the standards used in the test, the type of metal materials used, test conditions
and the basis for evaluation.

© IS0 2022 - All rights reserved
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6 Good practice for metal corrosion protection when using disinfectants
6.1 General

6.1.1 It is important that relevant management and disinfection personnel, as well as the general
public have adequate knowledge of the physical and chemical properties, corrosivity, corrosion
protection measures and application methods of disinfectants.

6.1.2 Before planning and implementing disinfection, testers assess the corrosion degree of
disinfectaptstometats—Thistamr be based o retevantintermationat; Tegiomnal; matiomat or imdustrial
standards] See also the overview of test methods that can be used to determine the corrosivity of
disinfectants in Annex A.

6.1.3 Acgording to the assessment results and the importance of metal equipment or;components in
the disinfelcted area, corrosion risks can be assessed in order to take measures to reduce the corrosgion
hazards.

6.1.4 Before disinfecting important facilities, vehicles or equipment, persofnel obtain the corrosiyity
data of thg proposed disinfectants to the corresponding metals, or select‘appropriate methods to fest
their corrgsivity. When disinfecting other metal objects, reference is made to the relevant disinfectant
corrosivity description or data, or relevant experience of correct use®f disinfectant.

6.1.5 Al(:l‘e;rnative measures to mitigate or eliminate corrosiaen risks, on the premise of satisfying|the
disinfection effect, include but are not limited to the following:

— replackment of disinfectants with less corrosive or nan-corrosive ones;

— protedtion of the surface of the disinfected objects before disinfecting, such as plugging or coating
the parts or cracks where disinfectants are easyto accumulate, or painting or spraying anticorrosive
coatings;

— use ofinhibitors that cause no damage'\td the disinfected objects during disinfecting;

— wiping or rinsing the surface of-the disinfected objects with clean water to remove the resiqual
disinfgctant after the contact titme of disinfection.

6.2 Corrosion hazards

6.2.1 Halogen and oxidiZing disinfectants can cause serious corrosion hazards during disinfectin

A

6.2.2 If the disinfected objects contain metals and alloys prone to stress corrosion or hydrogen
embrittlement, ‘halogen disinfectants are not permitted to disinfect key components in aviation
industry apd-important facilities. In other cases, through technical and economic comparison, halogen
disinfectants can be used with appropriate Corrosion protection measures based on 6.1.5.

6.2.3 Oxidizing disinfectants usually corrode commonly used metals to varying degrees with
incorrect usage.

6.3 Corrosion protection measures

6.3.1 Under normal circumstances, alternative corrosion protection measures can be used when
disinfecting different metals.

6.3.2 Alloy steel is often used as a key component of vehicles or important facilities, while carbon steel
is often used for guardrails in common areas, steel structure components or concrete reinforcement,

6 © IS0 2022 - All rights reserved
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etc. When disinfecting alloy steel or carbon steel without a surface protective layer, the disinfectant can
corrode it to varying degrees. Even if there is a surface protection layer, when there are defects on the
surface of the protection layer (such as pinholes, cracks, or scratches) that exposes the substrate, the
substrate can be corroded, eroded or interface corroded, leading to peeling and debonding, and finally
affected by chemical corrosion. Commonly used anti-corrosion methods include using low-corrosive
or non-corrosive disinfectants, setting up a complete and corrosion-resistant protective layer, and
thoroughly rinsing after disinfection.

6.3.3 Aluminium alloys are commonly used in vehicle parts, building doors and windows, etc.
Disinfectants usually corrode them to varying degrees. Generally, corrosive disinfectants are not used

to (
haz
dis
pas

6.3
godg
or

foll

6.3
dog

6.3

incJuding confirmation that its corrosion does not cause safety hazards, or the corrosion doe

its

6.3
can
foll

1sinfect the aluminium alloy parts of vehicles to avoid possible accidents; when usedAn
ardous environments such as building doors and windows, in addition to choosingles:
nfectants, it can also be wiped or rinsed with clean water after the disinfectant-centad
sed.

4 Stainless steel is the commonly used type of metal. The classes of stainless steels hav
d corrosion resistance, but some of them can also be corroded by_éxposure to somg
halogen disinfectants. Corrosion forms of stainless steels usually nclude but not lim
bwing:

Pitting corrosion can be caused by exposure to halide disinfectant solution. It is a ki
corrosion, resulting in shallow to deep penetration. Halidésinduced pitting corrosion i
corrosion phenomenon of corrosion-resistant austeniti¢_stdinless steel.

Crevice corrosion occurs in small, shielded crevices, which are prone to corrosion
equipment is immersed in the non-flowing corrosive disinfectant solution.

Stress corrosion cracking and hydrogen .embrittlement can cause serious harm.

corrosion cracks on stainless steel are caus€d by residual stresses applied to the steel an
to the corrosive disinfectant solution. Relieving stress or reducing the corrosivity of dij
is helpful to slow down or avoid corrosion cracking.

5 Titanium has outstanding ‘corrosion resistance, and conventional disinfection con
s not cause titanium metal cerrosion.

6 When disinfecting other metals, the corrosivity of the disinfectant is a major factor 4

hppearance or function.

7 When disinifection is conducted in different environments, alternative protection
be taken-based on the possible risk levels caused by corrosion, including but not lim
bwing.

When disinfecting aircraft including its components, corrosivity tests of disinfectants §

out nrr‘nrding to aviation-related standards and disinfectants are selected that meet t

requirements or disinfectants without obvious corrosivity.

other less
corrosive
t time has

b relatively
e oxidizing

ted to the

nd of local

s a typical

when the

[ncreasing
1 exposure
infectants

centration

o consider,
5 not affect

measures
ited to the

ire carried
e industry

When disinfecting other vehicles (such as ships, trains and automobiles), related standards and

technically and economically feasible disinfectants are selected. See also the overvi
methods that can be used to determine the corrosivity of disinfectants in Annex A.

When disinfecting metal parts ofimportantinfrastructures or structures that can affectsa

ew of test

fety (such

as steel structure bridge and their metal accessories, airports, stadiums, amusement facilities and
other metal structures, etc.), non-oxidative or non-halogen or non-obvious corrosive disinfectants

are preferred, or other corrosion protection measures as listed in 6.1.5 are taken.

When disinfecting metal parts of medical apparatus and instruments or important equipment,
appropriate disinfectants and disinfection methods are selected that are comprehensively in

© IS0 2022 - All rights reserved
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accordance with the corrosion resistance of the metal material to be disinfected, the corrosivity
of disinfectants, disinfection methods and other conditions. When there is no reference data or
experience, a specific test evaluation is required.

— When disinfecting other environments or objects with less risk of corrosion (such as common
areas, streets, shopping malls, hospitals, tourist attractions, non-motor vehicles, etc.), oxidation
disinfectants or halogen disinfectants or non-obvious corrosive disinfectants can be used without
causing health hazards and corrosion safety hazards. When using oxidizing or halogen disinfectants,
clean water is used to wipe or rinse after the disinfection contact time has passed, or less corrosive
disinfectants are chosen, or alternative measures are adopted as mentioned in 6.1.5.

8 © IS0 2022 - All rights reserved
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Annex A
(informative)

Overview of test methods to determine the corrosivity of
disinfectants

An pverview of test methods used to determine the corrosivity of disinfectants is given in-Adble A.1.

Table A.1 — Test methods to determine the corrosivity of disinfectants

No. Test method Scope of application

a) Use full immersion to disinfect metal products, such as |immersion
disinfection of medical instruments or other axrticles.

1 Full immersion b) Factory inspection of disinfectants.
c) Evaluation of corrosivity of chemical agents involved in transportgtion.

d) Disinfectant corrosivity compariSen experiment, etc.

The environment in which metal products are disinfected by spraying,[such as the
2 Spraying disinfection of an enclosed space‘or an open environment (e.g. airplajne, vehicle,
road, steel structure, and publicarea).

The metal products are disinfected in a closed environment by fumigation with

3 Fumigation disinfectant.

a) Corrosion test when metal products are disinfected by wiping
4 Wiping
b) Corrosion test of disinfection towel

5 Corrosion evaluation | Evaluation-of corrosion degree based on the test results of various disipfectants

Itis usefulto study corrosion behaviour or test corrosion data of varioys disinfect-
antsunder different test conditions, so as to provide a reference for the[prevention
and'control of infectious diseases when using disinfectants.

Study on corrosivity
test of disinfectants

Other situations where test methods can be developed for specific pufposes. For
7 Other methods example, for ships, high-speed railways, motor vehicles and other trajsportation
tools, as well as important infrastructure or structures.

NOTE Itis useful to cohsider and include limiting values, such as disinfectant effective concentration, test|parameters,
dospge of disinfectaiits) treatment time and metal corrosion rate.

©1S0 2022 - All rights reserved 9
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Annex B
(informative)

Commonly used disinfectants for disinfection of infectious disease

hyudo dAscinfoctant

B.1 Ald

vll‘y UL UIJOIIIILC L LAdIIT

B.1.1 Formaldehyde disinfectant

B.1.1.1 Rhysical and chemical properties and forms

Formaldehyde is a colourless gas with a strong pungent smell and can be burned, It/has a boiling p
of -21 °C, an ignition point of 300 °C and a relative density of 1,067 (given that of\air as 1). It conder
into a solid formaldehyde polymer at normal temperature. It is easily soluble in'water, alcohol and et

and its solyibility in water at room temperature is about 37 %.

The chemikal formula for formaldehyde is CH,0. Formaldehyde has a€tive chemical properties an
easy to polymerize. Formaldehyde is moderately toxic and has strong irritation to skin and muc
The carbonyl group of formaldehyde is easy to undergo an addition reaction with sodium bisulph
alcohol, ammonia, and derivatives of ammonia. Formaldehyde,cah be easily oxidized into formic

C
which can(be synthesized into dioxymethylene or paraformaldehyde under different conditions, bG:Lt it

can be depplymerized and regenerated into formaldehydeswhen heated (especially heated with acid

Formaldehyde used for disinfection is usually comp@sed of 35 % to 40 % formaldehyde aque
solution o1 solid paraformaldehyde. The former, also-known as formalin solution, is acidic and misc
with water and ethanol; the latter is a white powdery polymer, containing 91 % to 99 % formaldehy
which continuously breaks down to formaldehyde gas at normal temperature (formaldehyde ga
hardly solyble in water but soluble in hot water or alkali solution).

B.1.1.2 Mechanism of killing microorganisms

Through 3
the essent
fundamenf
caused by
of formald
protein mg
to the deat]

B.1.1.3 A

competitive reaction,“formaldehyde and cysteine interact to prevent the synthesis
al methionine (one 0f'the amino acids) in bacteria, while the synthesis of methionine
al metabolism of the cytoplasm of microorganisms. Thus, the death of microorganism
inhibition of the\synthesis of the nucleus and the cytoplasm. Through nonspecific alkylaf
chyde, formaldehyde molecules directly act on amino, sulfhydryl, hydroxyl and carboxy

h of microorganisms.

i pplication in the disinfection and sterilization of infectious diseases
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lecules of\the bacterium to produce methyl derivatives, destroy bacterial proteins and lead

a) Scope

of application

When applied for disinfection of infectious diseases, formaldehyde has obvious toxicity, which affects
its application in sterilization. Low-temperature steam formaldehyde sterilizer and formaldehyde
gas fumigation disinfection cabinet are commonly used for disinfection. The low-temperature steam
formaldehyde sterilizer is mainly used for sterilization of some medical apparatus and instruments that
are afraid of humidity and heat. The formaldehyde gas fumigation disinfection cabinet is used in the
disinfection of medical supplies. Formaldehyde solution can be used for disinfection of contaminated

10
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articles, treatment of pathological anatomic specimens, disinfection of medical apparatus and
instruments and formaldehyde gas fumigation disinfection.

b) Application methods

1) Low-temperature steam formaldehyde sterilizer: Formaldehyde gas is filled with pressure
steam under the condition of lower than 90 °C, so that formaldehyde and low-temperature
steam are mixed to sterilize medical apparatus and instruments which can be protected from
humidity and heat under vacuum.

2) Formaldehyde fumigation disinfection cabinet: Completely closed containers or special
formaldehyde Tumigation disinfection cabinets are used under normal tempefature and
pressure, with a relative humidity of 70 %, and then the formaldehyde gas is releqsed by the
chemical method or by heating to fumigate and disinfect completely exposedrarticlef.

3) Disinfection of contaminated articles by immersion in formaldehydey-aqueous solution:
The general contaminated articles can be soaked in the solution with“the concentration of
40 g/l for 1 h, and the seriously contaminated articles can be soaked. in the solutign with the
concentration of 80 g/1 for 6 hto 8 h.

4) Disinfection of medical apparatus and instruments: The immersion in 70 % ethanol containing
8 g/ formaldehyde for 18 h to 24 h can meet the sterilization requirements; Immersion in the
formula composed of 40 g/I formaldehyde and 50 g/1 Horax for more than 12 h cap meet the
sterilization requirements.

B.1.2 Glutaraldehyde disinfectant

B.1]2.1 Physical and chemical properties and forms

Glufaraldehyde disinfectant is a 5-carbon diacetal compound (1,5-glutaraldehyde), which|molecular
formula is C;HgO,. Acetal, cyanohydrin, oxime, hydrazone, etc. can be formed from it through addition
or dondensation reaction. Its two active aldehyde groups can crosslink with protein.

Glufaraldehyde disinfectant stock soluition is a colourless or light-yellow oily liquid, neutral and soluble
in Water, alcohols and other organic Solvents in any proportion. Its aqueous solution is relatively stable
under acidic conditions, while glutaraldehyde monomer is easy to polymerize into butanol upsaturated
polymer under alkaline conditions.

Thd addition of cationic )surfactants to the glutaraldehyde solution can significantly increase its
badtericidal effect andis’known as a potent glutaraldehyde compound sterilant, with a concentration of
1,0/% to 1,2 % equivalent to the bactericidal effect of 2 % original glutaraldehyde.

The forms of glutaraldehyde disinfectants are as follows:

— | 2 % atkaline glutaraldehyde aqueous solution: It is made by adding 0,3 % sodium bicarbonate to a

2 % glutaraldehyde aqueous solution. As soon as glutaraldehyde is alkalized, its stability is greatly

reduced. Therefore, in recent years, when producing glutaraldehyde aqueous solutio

in China,

© IS0 2022 - All rights reserved

sodium bicarbonate is mixed in proportion and packed in small plastic bags. [t is then put into the
glutaraldehyde aqueous solution before use to make it become alkaline glutaraldehyde with the pH
above 8,0.

2 % potentiated acid glutaraldehyde: It is made by adding 0,25 % primary alcohol ethoxylate in
2 % glutaraldehyde aqueous solution. With the pH value of about 5,0, it has strong stability, and can
be used for one month. Its disadvantage is that its spore-killing effect is inferior to that of alkaline
glutaraldehyde, and it is corrosive to metals.

2%neutral glutaraldehyde: Itismadebyadjustingthe pH value of 2 % potentiated acid glutaraldehyde
to 7,0 with sodium bicarbonate. Its advantages are that its spore-killing effect is similar to alkaline
glutaraldehyde and its stability is equivalent to that of the acid glutaraldehyde, and it can be used
for 4 weeks at room temperature.

11
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Compound synergistic glutaraldehyde: It contains 1,0 % to 1,2 % glutaraldehyde, surfactant,

sodium bicarbonate and sodium nitrite. The pH value of its aqueous solution is 6 to 7, which has the
advantages of a strong bactericidal effect and small corrosiveness to metal instruments. It can be
used for endoscope disinfection and instrument sterilization, and can achieve the bactericidal effect

of 2%

alkaline, neutral and acid glutaraldehyde.

B.1.2.2 Mechanism of killing microorganisms

The bactericidal effect of glutaraldehyde mainly depends on the alkylation of two active aldehyde
groups, which directly or indirectly act on different groups of biological protein molecules, resulting

in the losg
bacterial |
molecular
cell respir
outer laye;
the crossli

B.1.2.3 A
a) Scope

When app
and sterili
medical ap
be used fq
scissors an

b) Applic

Immersiorn
and articlg
then rinse

For the di
surfaces W
Generally,
and instrul
or compoy
sterile wa
glutaralde

Sterili
cosme
compd
and th
beforg

Uf ‘UiUlUgiLdl dLLiVil._y dllL‘l L}IE dUdLh Uf llliLl UUlgdlliblllb. GluLdldldtﬂllydU dll ELLly dULy
protein and enzyme protein molecules. It destroys peptidoglycan and changes pro
structure, making it lose its original biological activity and leading to bacterial dedth 'du
hitory metabolism disorder. Glutaraldehyde prevents the release of dipicolinic acidfrom

of bacterial spores, thus preventing the germination of bacterial spores; at-the"same ti
hking can close the spore wall, resulting in the death of spores and fungal spores.

[ pplication in the disinfection and sterilization of infectious diseases
of application

ied for disinfection of infectious diseases, glutaraldehyde 4s applicable to the disinfect
vation of endoscopes, surgical instruments, oral cavity, gyfiaecology and other heat-sensi
paratus and instruments and precision instruments in medical and health units. It can 3
r disinfection and sterilization of cosmetology and“hairdressing appliances, and kni
d other articles for pedicures.

btion methods

or wiping is generally adopted. The cleaned and dried medical apparatus and instrumg

1 with sterile water and dried.

sinfection of large equipment ahd precision instruments, it can be achieved by wiping
rith glutaraldehyde disinfectant 2 times, and then wiping with clean water after 20 1
immersion is adopted forysterilization treatment. The cleaned and dried medical apparg
ments and articles to be treated can be immersed in the 2 % glutaraldehyde disinfect
nd synergic glutaraldehyde disinfectant for 10 h, and then taken out sterilely, rinsed W
fer, and wiped steFilely before use. When applied for disinfection of infectious disea
hyde disinfectantis'mainly used for the following:

vation of beéduty, hair and foot bath supplies: The instruments used for pedicures
tology can'be sterilized. The sterilization can be achieved by immersing them into
und synergic glutaraldehyde, such as 2 % alkaline, acidic or neutral glutaraldehyde for 1
en taking them out, washing them with sterile water, and drying them with a sterile to
use.

s to be disinfected can be immersed in.the glutaraldehyde disinfectant for 30 min to 60 rhi
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Sterilization of surgical instruments: 2 % glutaraldehyde, 1 % or 1,2 % compound synergistic

glutaraldehyde disinfectant can be used for sterilization of surgical instruments. Generally, surgical
instruments are immersed and disinfected for 10 h. After sterilization, they are rinsed with sterile

water.

Sterilization and disinfection of endoscopes in medical and health units: Glutaraldehyde is a common

disinfectant for endoscope disinfection and sterilization. It has the advantages of high efficiency and
rapid killing microorganisms, little influence by organics, generally no damage to the endoscope,
low surface tension and easy rinsing. Generally, 2 % alkaline, potentiated acidic or compound
synergistic glutaraldehyde disinfectant can be used for disinfection for 15 min immersion, and the
sterilization is usually immersed for 10 h.

12
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B.2 Peroxide disinfectant

B.2.1 Peracetic acid disinfectant

B.2

.1.1 Physical and chemical properties and forms

Peroxyacetic acid or peroxyacetic acid, with molecular formula CH;COOH, includes acetyl group and
peroxy group in its structure. Therefore, peroxyacetic acid has both acid and peroxide properties, which
is different from general organic acids and peroxides. It is a colourless transparent liquid, with acidity
and a pungent smell. It is volatile and soluble in a variety of organic solvents and water. The relative

den
wh

Per]

B.2

Wit
and

sity is 1,226 and the boiling point is 110 °C. Peroxyacetic acid is very unstable and-d
bn exposed to heat, metal and water.

bxyacetic acid usually includes two forms as below:

Peroxyacetic acid aqueous solution: The concentration of peroxyacetic acid.is'about 20 %,
about 0,1 % stabilizer (8-hydroxyquinoline). When it is stored at room.temperature
20 °C, its monthly decomposition rate is 2,88 %. It can be diluted with\water to meet th
concentration when applied for use.

Mixed form peroxyacetic acid: The two ingredients A and B are ' normally stored sepd

peroxide solution. On the day before use, solutions A afnid*B can be mixed at 10:8 or
volume) and stored at room temperature. The peroxyaeéetic acid content can reach abo
the following day. If the temperature is lower than 10°°C, the reaction time can be ap

mix.

water and a solid compound containing peroxy group (-OOH) that can be dissolved in w
binary packaging. They are usually stefed separately. When it is used, they are dissolved
proportion to react chemically, so as.to produce peroxyacetic acid. For example, 30 % ace
acid and 30 % sodium perborate.monohydrate are used to prepare solid peroxyacetic

40 % anti-corrosion buffering agent is added. When it is used, it can be dissolved in v
diluted to a peroxyacetic acid.solution with the required concentration by adding the ant
buffering agent. As anothenexample, a binary package consisting of TAED and sodium pe
is used as a solid peréxyacetic acid. The disinfectant in the binary package is of whi
which is dissolved_if water to obtain colourless and transparent peroxyacetic acid, wit}
of 163 g/, and thertdiluted with deionized water to reach the required concentration of t}
solution when-itis used.

1.2 Mechanism of killing microorganisms

h itsstrong oxidation effect, peroxyacetic acid firstly destroys the permeability barrieq
then destroys and dissolves the core of spores, so that DNA, RNA, protein, DPA and other

are

dqurnypd and leaked out causing the death of spores Its strong bactericidal effectis due

pcomposes

containing
bf 15 °C to
e required

rately and

mixed well before use. A is the treated glacial acetic acid, and B'is mainly the proportioneg hydrogen

12:10 (by
it 20 % on
ropriately

extended. If the temperature is about 30 °C, the concentration can reach about 20 % withlﬁn 6 h after

Solid peroxyacetic acid: A solid organic compoeund containing acetyl group that can be djissolved in

ater are in
in water in
tylsalicylic
hcid, and a
ater to be
-corrosion
rcarbonate
ke powder,
h a content
e aqueous

of spores,
tubstances
to the dual

action of acid and oxygen, and the action of active oxygen can be more important. Electron microscopy
revealed changes in the ultrastructure of spores of Bacillus subtilis var. niger after disinfection with
peroxyacetic acid, with not only the disruption of structures and permeability barriers such as the

spo
B.2
a)

re coat and cortex, but also the disruption or dissolution of the core of the spores.

.1.3 Application in the disinfection and sterilization of infectious diseases

Scope of application

© IS0 2022 - All rights reserved
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When applied for disinfection of infectious diseases, peroxyacetic acid is mainly used for disinfection of
environmental surfaces and articles, sanitary ware, tableware and indoor air.

b) Application methods

1) Immersion: All articles that can be soaked can be disinfected by immersion in peroxyacetic
acid, such as teaware, tableware, toys, sanitary ware, glassware, clothes, towels, fruits, eggs,
vegetables and meat. The concentration of peroxyacetic acid disinfectant used for immersion
is generally 400 mg/1 to 2 000 mg/1. The immersion time can be determined according to the
type of microorganism Kkilled, concentration, temperature and other parameters.

2) Wijping: The environment surface and the surface of [arge objects can be disinfected by wipjng.
The concentration of common disinfectant is 400 mg/I to 1 000 mg/1.

3) Spraying: The peroxyacetic acid disinfectant is sprayed into an aerosol with a sprayér, which
ngt only kills microorganisms in the air but also has a good disinfecting effect onvsurfaces. [The
pdgroxyacetic acid aqueous solution with a concentration of 400 mg/1 to 4 000 'mg/I is usuplly
adopted. During disinfection, the relative humidity of the environment caribe kept at 60 % to

8() %, the dosage can be 0,75 g/m3 to 1 g/m3, and the action time can be{*hto 2 h.

4) Fymigation: The peroxyacetic acid is diluted to 30 000 mg/l te~50 000 mg/l, put in| an
evaporating dish or enamel tray, and heated and evaporated. The‘dosage is calculated as 1 g/
m§f. It is sealed for 1 h to 2 h, with relative humidity >60 %.

c) Disinfection methods for the different objects to be disinfected

1) Disinfection of fabrics such as clothes and bedding: The-fabrics are immersed in peroxyacgtic
adiid with a concentration of 200 mg/1 for 1 h, and then rinsed with clean water. For hepatitis
virus, the articles are immersed in peroxyacetic acid with a concentration of 400 mg/1 for R h,
arld then rinsed. The peroxyacetic acid spray with a concentration of 1 000 mg/I can alsq be
uged for disinfection.

2) Disinfection of rooms: It can be fumigated with peroxyacetic acid or disinfected by sprayjng.
Sgraying uses a peroxyacetic acid.sélution containing a deodorant with a concentration of
400 mg/1 (for general bacteria) or 1' 000 mg/1 (for hepatitis virus) to disinfect walls, doprs,
windows and floors, closing deors and windows after spraying for 1 h. Fumigation involves
hdating and evaporating theiperoxyacetic acid with a concentration of 20 000 mg/] to
5Q 000 mg/] in the enamel tray, and sealing it for 1 h. The dosage of peroxyacetic acid is 1,0 g/
mpf. The peroxyacetic asid with a concentration of 10 000 mg/1 is sprayed in the ward|for

19 min (5 ml/m3).

3) Disinfection of €ableware: The cleaned tableware can be immersed in the peroxyacgtic
adid solution_Wwith a concentration of 1 000 mg/I for 2 min, and then rinsed. The unwashed
tapleware can be immersed in the peroxyacetic acid with a concentration of 1 000 mg/lf for
mpre than'3’'min and washed.

4) Disinfection of toilet: It can be wiped with peroxyacetic acid with a concentration of 400 mg/1
and—thenrinsed—with—water—or—immersed—in—the peroxyaceticacid—with—a—coneentration

of 400 mg/I for 1 h. For hepatitis virus, it can be immersed in the peroxyacetic acid with a
concentration of 1 000 mg/1 for 1 hto 2 h.

B.2.2 Hydrogen peroxide disinfectant

B.2.2.1 Physical and chemical properties and forms

Hydrogen peroxide is a strong oxidant. Its aqueous solution is weakly acidic. The molecular formula
is H,0,. Pure hydrogen peroxide is a colourless and transparent liquid with good stability. It explodes
when heated to over 153 °C. Impurities in the liquid, some heavy metal ions and light can accelerate its
decomposition, while sodium stannate and sodium pyrophosphate can stabilize it. Hydrogen peroxide
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can be mixed with water in any proportion. The final decomposition product of hydrogen peroxide is
oxygen and water, which has no pollution to the environment.

Hydrogen peroxide disinfectants include single-component hydrogen peroxide disinfectants and
compound hydrogen peroxide disinfectants. The content of the hydrogen peroxide stock solution is
30 % to 50 %. The available content of single-component hydrogen peroxide disinfectants sold on the
market ranges from 0,5 % to 20 %.

Compound hydrogen peroxide disinfectant is a liquid disinfectant compounded by hydrogen peroxide,
synergist and stabilizer, with an available component content of 8 % to 10 %. The pH can be 2,0 to 3,5
so that its stability, sterilization ability and sterilization speed can be improved accordingly while the
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face tension reduced. The product is a colourless and transparent liquid, without sedir
gent smell.

2.2 Mechanism of killing microorganisms

lrogen peroxide can directly oxidize the outer structure of cells and, destroy the pe
rier of cells. The permeability barrier of bacteria can maintain normakstructure and ph
abolism. As a result, the material balance inside and outside is destroyed, resulting i

mbrane are damaged under the electron microscope.

e radicals such as hydroxyl (OH) and active [0] are produced{during the decomposition
oxide, which can directly react with microbial proteings ‘and nucleic acids, destroy t

lyme system and act with the amino acids in the enzyme protein. In addition, when thg
oxide enters the cell, it can act on the phosphodigester linkage in the DNA strand and bre
ch can cause microbial death.

er ions in compound hydrogen peroxide disinfectant, together with H and O, act on bacter
integrity of cells and protoplasm, and epagulate proteins in cells, so as to accelerate t}
teria. The silver ion can not only promote the decomposition of H and O to produce free

nent and a

rmeability
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accglerate the death of microorganisms,but also prolong the duration of sterilization.

B.2|2.3 Application in the disinfection and sterilization of infectious diseases

a) | Scope of application

Whien applied for disinfection of infectious diseases, hydrogen peroxide can be used for preventive
disinfection and disinfection of infectious focus, including object surface disinfection, [tableware
disinfection, frujtand vegetable disinfection, patient clothing and supplies disinfection, skin mucosa
and instruments disinfection before the operation, bathtub and toilet supplies disinfection, and hand
disinfection

b) | Application methods

1)~ Disinfection of environment and object surfaces: the environment and object surfaces are
commonly disinfected by wiping or spraying. The clean surface is disinfected with hydrogen
peroxide disinfectant with a concentration of 30 000 mg/l, and the dwell time is 30 min. The
contaminated surface is disinfected with disinfectant with a concentration of 50 000 mg/I to
60 000 mg/1, and the dwell time is 30 min.

2) Disinfection of tableware: tableware is commonly disinfected by immersion. For preventive
disinfection, tableware can be immersed in hydrogen peroxide disinfectant with a
concentration of 30 000 mg/1 for 30 min; for disinfection of infectious focus, tableware can be
immersed in disinfectant with a concentration of 50 000 mg/1 to 60 000 mg/I for 30 min, and
then rinsed with clean water before use.
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3) Disinfection of skin and hands: Skin and hands are commonly wiped, sprayed and immersed
with hydrogen peroxide disinfectant with a concentration of 15 000 mg /1 to 30 000 mg /I for
1 min to 3 min.

4)

hydrogen peroxide disinfectant with a concentration of 60 000 mg/1 for 60 min to 120 min.

B.2.3 O0zone disinfectant

B.2.3.1 Physical and chemical properties and forms

Disinfection of bacterial spore-contaminated articles: Such articles can be disinfected with
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disinfection (including hospital sewage, diagnosis and treatment water, swimming pool water, e

and object

riatomic oxygen, with the molecular formula of O, is a light blue gas with a special odeur,
e density is 1,658.

h allotrope of oxygen. It is unstable in water, and the half-life of ozone in distilled watg
min to 30 min at 20 °C. It is a strong oxidant.

ration methods of ozone include silent discharge, electrolysis and ultrayiolét irradiation.

¥ mechanism of ozone to microorganisms is mainly through-its strong oxidation. It

kidation in water and can carry out rapid oxidation reactionswith biological components s
one, cystine, tryptophan, methionine and histidine, and%mniino acids of protein compone
pxidize with the double bond of unsaturated fatty acid:and guanine of the gene, which are
s of the cell membrane, at a faster reaction rate, so asto destroy or decompose the cell ¥
, quickly diffuse and penetrate into the cell, oxidizé’and destroy the enzymes in the cell,
ell die. Its action mechanism can be summarized-as follows:

on the cell membrane, resulting in the increase of the permeability of the cell membrane,
v of intracellular substances, and the 1os5 of cell vitality.

tivates enzymes necessary for cellular activity, which can be for basal metabolism or for
sis of essential cellular componénts.

roys the genetic material inicells and makes them lose their function. Ozone Kkills viruse;s
y destroying their DNA ok RNA.

i pplication in the disinfection and sterilization of infectious diseases
of application

ied for disinfection of infectious diseases, ozone is mainly used for air disinfection, wz
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b) Applic

1) Air disinfection: For ozone application, the ozone concentration can be =20 mg /m3 and the

ac
2)
i)

16

tion time can be =30 min.

Water disinfection:

Disinfection of water for diagnosis and treatment (not water for injection): generally,
0,5 mg/lto 1,5 mg/l of ozone is added and the remaining ozone concentration in the water

is maintained at 0,1 mg/I to 0,5 mg/1 for 5 min to 10 min; if the water quality is poor,
ozone content can be 3 mg/1to 6 mg/L.

Water disinfection in public places: the input amount of ozone is 1 mg/1to 1,7 mg/1, and

the

the

action time is 1 min to 2 min; if it is used for the treatment of swimming pool circulating

water, the input amount of ozone is 2 mg/1.
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iii) Disinfection of drinking water: the ozone can be contacted with water for at least 12 min
before leaving the factory, and the residual ozone in the disinfected water can be <0,3 mg/1.

Object surface disinfection:

i)

Ozone gas disinfection: the concentration of ozone gas can be > 60 mg/m3, the relative
humidity can be = 70 %, and the action time can be 60 min to 120 min.

Ozone water disinfection: ozone concentration in water can be >1 0 mg/l, and action time
can be = 60 min.

ii)
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b)

4 Chlorine dioxide disinfectant

4.1 Physical and chemical properties and forms

Physical and chemical properties and forms

prine dioxide, with molecular formula of ClO,, is a red-yellow gas at normal temperatiyire, with a

gent smell similar to chlorine gas, melting point of -59 °C, boiling point of 11 °C, and
D g/1.

solubility of chlorine dioxide in water at 20 °C and 30 mmHg is2)9 g/1. When the content
xide in the air is 14 mg/], it can be perceived. When the céntent is 45 mg/], it obvious
respiratory tract. In water, chlorine dioxide is more volatile and escapes from the water
htion. Generally, it is prepared on site and used on site,

chlorine dioxide molecule is composed of one chlprine atom and two oxygen atoms. The
mula is Cl0, and the structural formula is O-CI*O."Chlorine dioxide is more soluble in Y
prine or ozone. The solubility of gas is thatiywhen the dissolution equilibrium is re

perature, the higher the concentration of chlorine dioxide in water. The solubility of chlor
ot changed by the presence of other impurity gases. In a wide range of pH, chlorine di
undergo hydrolysis, but exist in the ;form of dissolved gases. When the concentration is
mg/l and pH value is 12, gaseouschlorine dioxide can be maintained in the solution for 20
stability of chlorine dioxide aqueous solution is related to its purity.

prine dioxide is a strong oxidant, and its oxidation capacity is about 2,5 times that g
vever, unlike chlorine, ¢hlorine dioxide reacts with inorganics and organics with strong
only oxidation occiirs, whereas chlorine reacts with organics in both substitution ang

med.
Forms

1) Chiorine dioxide generator: Chlorine dioxide is a relatively unstable gas. When
concentration in the air reaches more than 10 %, it is explosive and cannot be ¢

density of

of chlorine
y irritates
with little

molecular
water than
ached. the
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ne dioxide
pxide does

5 mg/l to
min to 3 h.

f chlorine.
selectivity,
| oxidation

ctions, so when chlorine is used to treat water, organic halides that are carcinogenic to humans are

its volume
bmpressed

or liquefied. Therefore, chlorine dioxide must be prepared on site to dissolve it in

water. The
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2)

chlorine dioxide generator is a device used to prepare chlorine dioxide on site. The methods of
preparing chlorine dioxide by generator mainly include electrolysis and the chemical method.
The principle of the electrolysis is to use table salt as raw material, and platinum or titanium
electrode reacts in diaphragm electrolytic bath to produce a mixed solution containing chlorine
dioxide, chlorine, hydrogen peroxide, ozone and other gases. The output of chlorine dioxide
is low, generally only about 10 % to 30 %. The principle of the chemical method is to add a
reducing agent in the acidic medium to reduce chloric acid into chlorine dioxide. There are
mainly two methods of generating chlorine dioxide with sodium chlorate and sodium chlorite
as raw materials.

Stable chlorine dioxide solution: It is prepared by dissolving high-purity chlorine dioxide gas
in stabilizers containing sodium carbonate, sodium percarbonate, sodium borate, sodium
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perborate, etc. It can be used after being activated and diluted. Generally, 2 % to 8 % aqueous
solution is made and sold as commodities.

3)

Solid chlorine dioxide disinfectant: The stable chlorine dioxide liquid is adsorbed on the

carrier to make solids of various shapes such as colloid, paste, powder and tablet. When used,
it is mixed with the activator and the activation rate is controlled to obtain different chlorine
dioxide release rates and meet the needs of different occasions; Or chlorine dioxide precursor,
activator and stabilizer are mixed together to make a reactive solid preparation. Solid chlorine
dioxide products include products in the forms of powder, tablet, binary packaging and ternary
packaging.

B.2.4.2 l\J’lechanism of killing microorganisms

The electr
in the out

single celld
chlorine dj

do not lea

the proceq

of intracel

The destry

causes of i

oxidative d
the loss of]
denaturati

B.2.4.3 A

a) Scope
When app

bnic structure of the chlorine dioxide molecule is unsaturated, and there are 19 electr
br layer, with strong oxidation. Bacteria, viruses and fungi are low-level organisms v
. Their enzymes are distributed on the membrane surface and are easy to he&inactivatec
oxide. The cell contents (proteins and nucleic acids) of bacteria treated with chlorine dio
k out, indicating that the disinfectant does not destroy the integrity of the cell wall, w
s of cellular protein synthesis is significantly inhibited, and that the degree of inhibif
ular protein synthesis is dose-effective in relation to the amount®f chlorine dioxide u
ction of ATPase and lipid peroxidation of Escherichia coli by chlerine dioxide are import
Ls death. Chlorine dioxide inactivates the enzyme containing,sulfhydryl groups in cells.

ecomposition ability of chlorine dioxide can lead to the bréaking of the amino acid chain

protein function, resulting in the death of microorganisms. Its function is neither pro
on nor chlorination, but strong oxidation.

[ pplication in the disinfection and sterilization.of infectious diseases
of application

ied for disinfection of infectious diseases, chlorine dioxide disinfectant is mainly used

disinfection of public environment and suppljes; disinfection of drinking water, disinfection of wz

storage cd
r(;Ls and supplies, disinfection.of tableware and teaware, disinfection of sanitary w
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b) Applic
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2)
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ntainers, sewage treatment, djsinfection of corrosion-resistant diagnosis and treatn

of toys, disinfection of infectious focuses, disinfection and preservation of food, etc.
ation methods

inking water: Chlorine dioxide disinfection of drinking water can not only
croorganisms in-water, but also Kill protozoa and algae, as well as improving water qua
d deodorizing:Generally, for natural water, it is added by 2,0 mg/I1 for 3 min.

blic supplies: For glass, plastic and ceramic utensils and supplies, they can be disinfected v
lorine-dioxide immersion at 500 mg/1 for 25 min and 1 000 mg/1 for HBsAg contaminants
min¢ Chlorine dioxide is certain corrosive to carbon steel and slightly oxidative to alumin

ons
ith
| by
ide
hile
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bed.
ant
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hnd
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ent
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kill
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ith
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dCstainless steel. Therefore, chlorine dioxide cannot be used for long-term immerg

ion

sinfection of metat INSTruments and SUppIies.

Health care and disease prevention and infectious victim pollutants: For the disinfection of

pollutants of hepatitis patients, general articles can be wiped and disinfected with chlorine
dioxide with a concentration of 500 mg/l. The infectious diseases and household environmental
articles and surfaces can be disinfected by wiping or spraying chlorine dioxide with a
concentration of 200 mg/1 to 500 mg/1. The sanitary ware can be disinfected by immersing in
the chlorine dioxide with a concentration of 500 mg/1to 1 000 mg/1 for 30 min.

4)

Tableware, teaware, food containers, water storage containers and food processing equipment:

Tableware, teaware and food containers can be disinfected by immersing in the chlorine
dioxide disinfectant with a concentration of 200 mg/1 for 1 min to 5 min. After disinfection,
they can be rinsed with water and dried. The pipes, storage tanks and mixing tanks of food
processing equipment can be washed first, then rinsed with clean water, and finally immersed
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in the chlorine dioxide with a concentration of 80 mg/1 for 30 min, and then rinsed
water.

5)

with clean

Application in food preservation: For meat, aquatic products and poultry, immersing them

in the activated chlorine dioxide disinfectant with a concentration of 40 mg/1 to 60 mg/l1 for

5 min can effectively control the reproduction of microorganisms.

B.2.5 Acidic electrolyzed oxidizing water

B.2
Aci

Th

.5.1 Physical and chemical properties

main active component is hypochlorous acid (HCIO), containing active oxygen andacti

groups, and the available chlorine content is 60 mg/1 + 10 mg/I. Its pH value is betweew2,0

its

Usy
frol

hyp
OX}Y]

2,7,
rea

B.2

The
valy
is
of g

pxidation-reduction potential (ORP) is =1 100 mV.

m chloride ions on the anode side, and chlorine reacts with water (HO) t6, generate hydroc
ochlorous acid and other substances. In addition, water is also electfolyzed at the anode
gen (O) and hydrogen ion (H+), so that the pH value of the liquid preduced by the anode d
the oxidation-reduction potential rises above 1 100 mV, and the ‘available chlorine con
ches 50 mg/1 to 70 mg/1.

5.2 Mechanism of killing microorganisms

les of -400 mV to + 900 mV. The pH value of agidic electrolyzed oxidizing water is <3,
1 100 mV, exceeding the living environment ¢f microorganisms. In addition, the synerg
vailable chlorine, hydroxyl radical (-OH) and reactive oxygen (-O) species produced in t

Hic electrolyzed oxidizing water is a colourless and transparent liquid with a slight ghlgrine smell.

hydroxyl
nd 2,7, and

ally, softened municipal tap water and 0,05 % sodium chloride are electroelyzed to generafe chlorine

hloric acid,
to become
Fops below
centration

living environment of microorganisms is generally between the pH values of 3 to 10 and the ORP

D and ORP
istic effect
he process

of formation changes the cell membrane potential instantaneously, resulting in swelling anpd rupture
of dell membrane, DNA Proteins and metabolic enzymes are rapidly decomposed and inadtivated, so
midroorganisms can be quickly killed.

B.2|5.3 Application in disinfection of infectious diseases

a) | Scope of application

Aciflic electrolyzed oxidizing water (EOW) has a high ORP value with a low pH valug and low

corfcentration of available gas. It is characterized by broad-spectrum sterilization, strong b
effd

dis
sur

infd

b)
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ct, safe use and-nho pollution to the environment. When applied for disinfection of
bases, the electrolyzed oxidizing water is used for the preventive disinfection of envi
faces, articles, tableware, fruits and vegetables, and hands, and also the disinfection of pq
ctious feeuses and human skin mucosa.

Application methods

actericidal
infectious
ronmental
llutants of

1) Acidic electrolyzed oxidizing water can only be used as the stock solution for

preventive

2)

disinfection of infectious diseases and disinfection of infectious focuses, and it can be prepared
on site. It can be used by immersion, wiping, spraying or rinsing for disinfection.

Preventive disinfection: For the disinfection of general articles and environmental surfaces,
they can be cleaned first, and then immersed or wiped with acidic electrolyzed oxidizing
water. The oil dirt on the surface can be washed, flushed with tap water, and then immersed
and disinfected with acidic electrolyzed oxidizing water for 10 min. For the disinfection of
food processing appliances, they can be immersed with acidic electrolyzed oxidizing water for
3 min to 5 min, or repeatedly wiped for 5 min for disinfection. For the disinfection of tableware,
they can be cleaned thoroughly on the surface stains with alkaline reduction potential water
or detergent, and washed with tap water, then rinsed and immersed with acidic electrolyzed
oxidizing water for disinfection. For the disinfection of hands, they can be rinsed with alkaline
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reduction potential water for 20 s, then rinsed with running acidic oxidizing potential water
for 1 min, and then rinsed with alkaline reduction potential water or tap water for 10 s. If there
is a lot of dirt on hands, they can be cleaned first and then disinfected according to the above
method. If the sanitary ware is not clean, it can be repeatedly wiped or immersed with acidic
electrolyzed oxidizing water for 5 min after being cleaned. For the disinfection of the floor,
after the floor is cleaned, the floor can be wiped once to twice with a mop that is disinfected by
acidic electrolyzed oxidizing water.

3) Disinfection of infectious focuses: Acidic electrolyzed oxidizing water can be used for the
dlsmfectlon of infectious focuses of various infectious dlseases For articles contammated

by;

4) Di

w

m
SO
arn

B.2.6 Potassium monopersulfate disinfectant

B.2.6.1 H

Potassium
sulfate. It

Therefore,
Its molecu,

easily soluble in water. At 20.°C, the water solubility is greater than 250 g/I. The aqueous solutio

acidic, and
the solid s
release ox
without hd
exceeds ch

be cleaned and wiped with acidic electrolyzed oxidizing water for 5 mim for"disinfect
r baths, toilets and bedpans used by patients, their surfaces can be cleaned,'and then wi
rinsed with acidic electrolyzed oxidizing water for 5 min for disinfeetion; The air polly
patients attacked by respiratory tract can be sterilized by spraging acidic electroly]
idizing water with a concentration of 15 ml/m3.

agnosis and treatment equipment used by patients: Ventilator, monitor, infusion pu
croinjection pump, stethoscope, sphygmomanometer and.eléctrocardiograph, especially

or
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sed
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pquently contacted surfaces, such as the button and operation panel of the instrument, can be

ped with acidic electrolyzed oxidizing water for disinfection. The corrugated tubing, tu
oint, breathing valve, water collecting cup of ventilator, tubes and bottle of anaesth
hchine, atomizer and oxygen humidification hottlé can be thoroughly cleaned after
aked with running acidic electrolyzed oxidizing water for 3 min to 5 min for disinfect
d then dried naturally or dried.

hysical and chemical properti€s;and forms

monopersulfate is an inorganic peroxide, also known as potassium peroxymonosul
bxists in the form of triple)salt combined with potassium bisulfate and potassium sulf]
itis called potassium.hydrogen peroxymonosulfate (potassium monopersulfate compou
lar formula is 2KHSOs’KHS0,-K,S0,. It is a white powdery solid that can flow freely an

the stability inrthe water is poor, so it cannot be stored for long time. It is generally stabl
fate. When the-temperature of dry powder is higher than 65 °C, it is easy to decompose
gen and-sidfide. However, it decomposes in water to release oxygen and potassium sul
rmful sibstances. It has a strong oxidation ability and high oxidation potential energy, wh
loride;potassium permanganate, hydrogen peroxide, etc. It can oxidize chloride ions in

aqueous S(

Therefore4

lutlon into chlorlne and ox1dlze alcohols aldehydes and other orgamcs into orgamc ad

bes,
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25°C)inthe 1 % aqueous solutlon is 2 0 to 2,2, and 1, 5 to 1, 9 in the 3% aqueous solutlon

e (at

Potassium monopersulfate compound disinfectant is a common powder containing 50 % to 60 %
potassium monopersulfate compound. At the same time, it is compounded with no more than 3 %
sodium chloride, a small amount of organic acid and surfactant, which is converted into available
chlorine of no less than 10 %. The single compound salt agent is rarely used as a disinfectant. It is
generally directly used in swimming pool water treatment to remove ammonia and nitrogen organics
such as urea. However, the disinfectant made of potassium monopersulfate compound is widely used
due to its small corrosivity and good stability.
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.6.2 Mechanism of killing microorganisms

The first is that sodium chloride, organic acid and potassium monopersulfate compound are
compounded into finished disinfectant. In the aqueous solution, a chain reaction occurs in water with
the special oxidation ability of potassium monopersulfate, and new nascent oxygen, hypochlorous acid
and free hydroxyl are continuously generated, killing microorganisms through oxidation, chlorination
and acidification. The chloride released after killing microorganisms is oxidized into hypochlorous
acid and free hydroxyl by the active oxygen of potassium monopersulfate, which acts for a long time
to kill microorganisms. The second is that the bactericidal effect of potassium monopersulfate itself.
Potassium monopersulfate is inorganic. It contains an monopersulfate ion (SO;H") that can directly kill

micteerganisms
ts)

B.2

a)

Pot
ady
eas
aqy
if t]
of i
wat
livi

b)

6.3 Application in disinfection of infectious diseases
Scope of application

hssium monopersulfate is an oxidizing disinfectant, which can kill all kinds‘of microorg
antages are broad-spectrum sterilization, strong bactericidal effect/reliable disinfect
y storage, no secondary pollution after disinfection and safe use. The disadvantages a
eous solution is irritating to the skin mucosa, corrosive to metals and bleaching to textiles

hfectious diseases, potassium monopersulfate disinfectant gan-be used for disinfection
er, air, drinking water, tableware, environmental surface, articles, medical appliances, as
hg environment and body surface of pets.

Application methods

1) Diagnosis and treatment equipment: Corrosion resistant articles and medical de
certain corrosion resistance can be disififected with potassium monopersulfate di
such as thermometer and tongue depressor, with a concentration of 2 000 mg/1 f
Equipment with obvious contamination can be cleaned first, and potassium mong
with a concentration of 5 000 mg/t can be used for disinfection together with trace
for 20 min.

2) Environmental surface; The environmental surfaces of hospital wards, outpatig

offices, kitchens, toilets;etc. and the surface of articles can be disinfected by sprayin

with potassium menepersulfate disinfectant, with a concentration of 2 000 mg/1 for

3) Tableware and teaware: They can be disinfected by cleaning and immersion with

monopersulfate’ disinfectant with a concentration of 200 mg/1 to 1 000 mg/1 fo

10 min. Potassium monopersulfate disinfectant can also be used with detergent

cleaning*agents to disinfect dishes. After disinfection, tableware and teaware can

with-clean water.

4) A Advanced treatmentand disinfection of drinking water: Potassium monopersulfate d

can be used for disinfection of tap water and advanced treatment of drinking water

hnisms. Its
ion effect,
re that the
. However,

e concentration is below 1 %, the skin mucosal irritation is small. When applied for disinfection

of infected
well as the

vices with
sinfectant,
or 30 min.
persulfate
surfactant

bnt clinics,
b or wiping
20 min.

potassium
5 min to
and other
be rinsed

isinfectant

Generally,
in.

the concentration adopted is 0,5 mg/I to 3 mg/l, and the action time is 5 min to 10 n

5)
surface can be rinsed, sprayed and washed with potassium monopersulfate d

Animal living environment and body surface: Animal breeding environment and animal body

isinfectant

solution with a concentration of 500 mg/l to 700 mg/l1 for disinfection. For aquatic animals,
0,3 gto 0,5 g potassium monopersulfate can be added per 1 000 1 of water in the whole pool.
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B.3 Halogen disinfectant

B.3.1 Sodium hypochlorite disinfectant

B.3.1.1 Physical and chemical properties and forms

The molecular formula of sodium hypochlorite is NaOCl. Pure sodium hypochlorite is a white powder,
while commercially available products are usually grey-green crystals with a strong chlorine irritating
odour, unstable and easily decomposed. Chlorine gas is introduced into sodium hydroxide solution to
prepare a white or light-yellow sodium hypochlorite emulsion, which contains available chlorine of

10 % to 1
available d
and the p}
available ¢
heat.

The availa
hypochlor
electrolysi

P % and the pH value of 10 to 12. The nature of this emulsion is relatively stable, and
hlorine is lost by 0,5 % to 1 % after storage for half a year. It can be miscible with w3
[ value of the solution decreases with the increase of dilution. The diluent is unstable,
hlorine decreases rapidly, and the decomposition is accelerated when exposed/to light

ble chlorine content of sodium hypochlorite disinfectant is about 5 %. If €ensists of sod
te and anion surfactant. Sodium hypochlorite disinfectant can_also be prepared
5 of brine, and the available chlorine content is generally 1 % to 5 %.

B.3.1.2 Mechanism of killing microorganisms
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B.3.1.3 A
a) Scope

Sodium hy
sodium hy
environmg

ection mechanism of sodium hypochlorite is mainly oxidation. The disinfectant dissol
fan produce undissociated hypochlorous acid (HOEI).*The higher the concentratior
bus acid, the stronger the disinfection effect. Hypochlorous acid not only destroys
bf microorganisms, but also, because of its smalléolecular size and lack of charge, ea
e body of microorganisms and oxidizes proteins‘or destroys their phosphate dehydrogen
h sugar metabolism disorder and death. Hypog¢hlorous acid produced by sodium hypochlo
solution can decompose nascent oxygen\[0], which has strong oxidation, and can oxig
rial components and viral nucleic acid~substances to kill microorganisms. The secon
n. The active chlorine in sodium hypochlorite disinfectant can change the permeabilit
nd cell membranes, causing ruptutre.of the cell membranes and extravasation of cell conte
g to the death of microorganismss. Chlorine can combine with protein to form nitrog
mpounds, changing the nature -of the protein, interfering with cell metabolism, and lead
h of microorganisms. Chletine oxidizes some important enzymes of bacteria and interfg
rial metabolism.

i pplication in disinfection of infectious diseases
of application

pochlorifeyis a high-level disinfectant. When applied for disinfection of infectious disea
bochlorite disinfectantis mainly used for the disinfection of corrosion-resistant contaming
ntal surfaces and articles, such as sanitary ware disinfection, tableware disinfection

corrosion-

Fésistant environmental surface disinfection, secretion and excretion disinfection
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hospital sewage treatment.

b) Applic

ation methods

According to the characteristics of items to be disinfected, immersion, wiping and spraying can be used
for disinfection.

Disinfection of items contaminated by bacterial vegetative forms is carried out by soaking them
in disinfectant containing 250 mg/] available chlorine for more than 10 min. Disinfection of items
contaminated by hepatitis virus, tuberculosis bacilli and bacterial spores is carried out by soaking
them in disinfectant containing 2 000 mg/1 available chlorine for more than 30 min.

Wiping is used for large items or other items that cannot be disinfected by immersion. The concentration
and action time of disinfectant used are the same as that of immersion. For the contaminated
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environment and the surface of items, sodium hypochlorite disinfectant containing 1 000 mg/1 available
chlorine can be evenly sprayed on the contaminated surfaces until they are wet, and the action time
is more than 30 min. The disinfection of the surfaces contaminated by hepatitis B virus (HBV) and
tuberculosis bacilli is carried out by evenly spraying the disinfectant containing 2 000 mg/I available
chlorine on the contaminated surfaces for more than 60 min. For the surfaces or items contaminated
with blood and secretions of human immunodeficiency virus (HIV) or hepatitis B virus (HBV), they can

be disinfected with disinfectants containing 2 000 mg/1 available chlorine for 60 min.

B.3.2 Calcium hypochlorite disinfectant
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2.1 Physical and chemical properties and forms

cium hypochlorite (molecular formula: Ca(Cl0),) has a melting point of 100 °C (desempo
lative density of 6,9 (water: 1). Calcium hypochlorite is a white powder, whichis.Solubl
h impurities precipitated in the solution. Its active ingredient is hypochlorous'acid. It is 3
nfectant. It is corrosive to the disinfected items and is unstable in aqueoussolution.

molecular formula of calcium hypochlorite is Ca(Cl0), The disinféctant also contai
roxide, calcium carbonate and calcium chloride, etc. It is a white powder with a punge
prine, soluble in water, and the solution is easy to be turbid with many residues. Its aqueo
|kaline, and the pH increases with the increase of concentration~The aqueous solution ha
corrosion effects on items; however, due to its poor stability, its decomposition speed
light, heat, moisture and other conditions. The commonly~used dosage forms include thg
vder containing 25 %to 32 % available chlorine, and the‘bleaching powder concentrate
o to 60 % available chlorine, which is more stable than'the bleaching powder.

2.2 Mechanism of killing microorganisms

Fium hypochlorite disinfectant dissolves iy water to form hypochlorous acid, which
tericidal effect. The amount of hypochlerous acid formed is associated with the pH. Thq
the more hypochlorous acid is formed. The hypochlorous acid is a neutral uncharged mol
molecular weight, which is easy te diffuse to the negatively charged bacteria surface ang
the bacteria through the cell wall, thus oxidizing the bacterial protein and causing bactg
ddition, the nascent oxygen produced by the decomposition of chlorine and hypochlorot

2.3 Application‘in disinfection of infectious diseases

Scope of application

be generally used for disinfection of object surface, tableware, drinking water, walls, floo
rement; etc. Dry powder can be used for disinfection of excrement of infectious disease p
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high-level

hs calcium
nt smell of
lis solution
5 bleaching
5 up under

bleaching
containing

produces
lower the
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penetrate
rial death.
s acid can

als‘j» oxidize the bacterial protéin. Chlorine can also change the permeability of the cell menmbrane and
exude the cell contents, thus causing bacterial death.

powderzand solution of calcium hypochlorite can be used for disinfection. The supernatant solution

rs, sewage,
htients.

lication-methods

nn
rr*

Spraying, immersion and wiping can be used for disinfection with solution. Stirring and spraying can
be used for disinfection with dry powder. See B.3.1.3 b) for specific concentration and action time.

B.3.3 Chlorinated trisodium phosphate disinfectant

B.3

.3.1 Physical and chemical properties and forms

The molecular formula of chlorinated trisodium phosphate is: Na;P0,-1/4NaOCl-12H,0. It has a weak
smell of chlorine. The content of available chlorine is 3 % to 5 %. It is a white needle-like or rod-like
crystal; its pure products are colourless transparent crystals; and its industrial products are generally
white needle-like crystals or powders like soft white sugar, which are easy to absorb moisture and

©1S0 2022 - All rights reserved 23


https://standardsiso.com/api/?name=73b98204e19549fc6418916e976761f1

ISO/TR 7

655:2022(E)

agglomerate. Its solubility in water at 20 °C is 200 g/kg. The pH value of its 10 g/I solution is 11,7. In
aqueous solution, it can directly form insoluble phosphate crystals with calcium, magnesium and heavy

metal ions

to soften the water, and at the same time settle the insoluble impurities in the solution.

B.3.3.2 Mechanism of killing microorganisms

a) Oxidation

Hypochlorous acid is a very small neutral molecule, which can diffuse to the surface of the negatively
charged bacteria and penetrate into the bacterla through the cell wall for 0X1dat10n thus destroymg

microbial
the bacter

b) Chlori

Chlorine c
some impg

B.3.3.3 A
a) Scope

Chlorinate
has corroq
the disinfd

contaminated environment such as hotels, restaurants, eéntertainment venues, public transportat

service un

of infectiofis water, bath pool water, swimming pool water and drinking water.

solution and the container is .covered. Disinfection of items contaminated by bacte

eath. The decomposmon of hypochlorous ac1d can form nascent oxygen and can also OXig
al protein.

hation

an bind with the cell membrane protein to form nitrogen-chlorine compounds or oxig

L pplication in disinfection of infectious diseases

of application

ction of infectious diseases, it is mainly used forcthe disinfection of surfaces and item

ts and vehicles, the cleaning and disinfection'of tableware, the purification and disinfect

Ation methods

pmersion: The items to be disinfected are put into a container containing the disinfect

getative forms is carried out\by soaking them in disinfectant containing 500 mg/1 availd
lorine for more than 10.min. Disinfection of items contaminated by blood-borne pathog
d mycobacterium is_carried out by soaking them in disinfectant containing 2 000 n
ailable chlorine for,30.min to 45 min. Disinfection of items contaminated by bacterial spq
carried out by seaking them in disinfectant containing 2 000 mg/I to5 000 mg/1 availg
lorine for 30 min-to 60 min.

iping: Wipitig'is used for large items or other items that cannot be disinfected by immers
r the coneentration and action time of disinfectant used for disinfection, see immersion.

raying: Disinfection of general contaminated surfaces is carried out by evenly spraying

d trisodium phosphate is a high-level disinfectant that kills various microorganismsg.
ive and bleaching effect on the disinfected items @and is unstable in aqueous solution|

g in
hze

lize

rtant enzymes, which interfere with the metabolism of microorganisms-and finally cause
microbial dleath.
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sinfectant containing 1 000 mg/1 available chlorine on the surfaces until they are wet,

hnd

the action time is more than 30 min. Disinfection of surfaces contaminated by blood-borne
pathogens and mycobacterium is carried out by evenly spraying the disinfectant containing
2 000 mg/l available chlorine on the surfaces (the amount is the same as above), and the action
time is more than 60 min.

b) Applic
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4)

Dry powder disinfection: Disinfection of excrement is carried out by adding the powder into

the excrement to reach 10 000 mg/l available chlorine, and stirring it evenly, with the action
time of 2 h to 6 h. Disinfection of hospital sewage is carried out by adding the dry powder into
the sewage to reach 50 mg/l available chlorine and stirring it evenly. After 2 h of action, the
sewage can be discharged.
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B.3.4 Sodium dichloroisocyanurate disinfectant

B.3.4.1 Physical and chemical properties and forms

The molecular formula of sodium dichloroisocyanurate or NaDCC is C303N5Cl,Na. It is white powder

or crystal, which belongs to chlorinated isocyanuric acid compounds and organic chlorine-
disinfectants, mainly including dichloroisocyanuric acid and its salts. It has strong oxidizing

containing
effect.

Product form and properties: The content of available chlorine in pure sodium dichloroisocyanurate is

about 60
soly i - g TR 0
dichloroisocyanurate disinfectant has three forms: powder (white crystal powder), gramile
The available chlorine content of different products is slightly different. Tablet, powdet,‘and
sodlium dichloroisocyanurate disinfectant are all easily soluble in water.

°C

o

%. The melting pointis 240 °C to 250 °C, and it decomposes above the melting point

B.314.2 Mechanism of Kkilling microorganisms

Thd
hyp

a)

Sod
mid

ochlorous acid and the action of nascent oxygen.
Oxidation

ium dichloroisocyanurate dissolved in water can produceshypochlorous acid (HOCI), wh
roorganisms by its oxidation.

The
dis

higher the concentration of hypochlorous acid in disinfectant, the stronger the disinfg
sociation of hypochlorous acid is associated with@he pH of disinfectant. Under acidic
the| bactericidal capacity increases due to the increase of undissociated HOCI; however,
soliition is alkaline, the bactericidal effect reduces due to the decrease of hypochlorous aci
Honchlorous acid can act with the cell walls of microorganisms and destroy them. Due t
ecule and no charge, it can easily intrudejinto the microbial cells to oxidize the protein or

mo
phgsphate dehydrogenase, causing disorder of sugar metabolism and death.

Hypochlorous acid can decompose(to produce nascent oxygen [O], which is highly oxidizin
oxiflize bacteria components (even nucleic acid substances of virus) to kill microorganisms.

b)

The
can
me
to fi
me
intq

Chlorination

available chlorine in sodium dichloroisocyanurate can chlorinate bacterial protein. Frg
change the permeability of cell wall and cell membrane, and even cause mechanical rup
mbrane, thus exuding the cell contents and causing bacterial death. Chlorine can bind wif
brm nitrogerZchlorine compounds, which can alter the properties of proteins and interfe
abolism,causing microbial death. Chlorine can oxidize some important enzymes of bg
rfere with'metabolism of bacteria.

B.3[4.3 * Application in disinfection of infectious diseases

.Itis easily
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disinfection mechanism of sodium dichloroisocyanurate includes theoxidation and chlgrination of
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ection. The
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a) Scope of application

Sodium dichloroisocyanurate (DCCNA) is a high-level disinfectant that can kill various microorganisms.
It is unstable in aqueous solution and has corrosive effect on the disinfected items. In the disinfection of
infectious diseases, sodium dichloroisocyanurate disinfectant is mainly used for preventive disinfection
of environmental surfaces, supplies and appliances, toys, tableware, teaware and sanitary wares, and
disinfection of infectious focus contaminated by pathogenic microorganisms. Dry powder of sodium
dichloroisocyanurate can be used for disinfection of secretions and excrement of patients.

b) Use
Its aqueous solution is often used to soak, spray or wipe the contaminated surfaces for disinfection.

Disinfection of general surfaces and objects can be carried out by soaking or spraying with sodium
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dichloroisocyanate disinfectant containing 500 mg/1 available chloride, and the action time is 30 min.
Disinfection of items contaminated by mycobacteria and hydrophilic viruses can be carried out by using
disinfectants containing 1 000 mg/I available chlorine, and the action time is 30 min. Disinfection of
items contaminated by bacterial spores can be carried out by using disinfectants containing 2 000 mg/1
available chlorine, and the action time is 2 h. Disinfection of secretions and excretions from patients
infected with Sporothrix schenckii can be carried out by using disinfectants containing 10 000 mg/1
available chlorine, and the action time is 2 h.

B.3.5 Iodophor disinfectant

B.3.5.1 Rhysical and chemical properties and forms

The surfag¢tant in iodophor plays the role of carrier and hydrotropic agent and reduces the stgam

pressure d
Iodophor

componen
molecules
particle be
with bactd
has no cer
Therefore,
products i
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high irrita
same bact

preparation processes also varies greatly.

lodophor
nonylphen
iodine (AH

(PPE-I), poly vinylimidazole iodine (PV1-1), Cycloglucoside iodine (CD-1), povidone, p-cyclodex
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the nation
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B.3.5.2 Mechanism of killing microorganisms

's with chemical bonds. It is a complex formed by attracting and aggregating parts

f iodine. Its physical and chemical properties are stable, making it easy for preservat
s not a simple mixture of several components, nor a compound connectéd by sev

with certain affinity or electrostatic attraction. lodine is loaded in the céntre of the collo
am formed by surfactant, which can gradually disaggregate in water\to release free iod
ricidal effect. The chemical composition of iodophor varies with the¢arrier and formul

there is not one kind but a large family of iodophors. There are dozens of different iodop
h China that have been approved for market entry. lodophor‘gvercomes the disadvantage
h as odour, poor water solubility (0,034 % at 25 °C), easyysublimation, easy yellow stain
Lion, and allergic reaction. Different types of iodophots _have different killing effects on
erial vegetative form. The bactericidal effect of iodephors with different formulations

lisinfectants mainly include povidone iodine\(PVP-I), polyethylene glycol iodine (PE(
pl polyoxyethylene ether iodine (POP-I), alkyl sulfonate iodine (AES-I), polyvinyl alcd
A-1), nonylphenol polyoxyethylene dodecyl ether iodine (NP-I), polypropoxy ether iod

D-D), cross-linked starch iodine:(CS-1) and alkyl polyether alcohol iodine (GS-I). PY
iodine) is most commonly used {n disinfection and anticorrosion. PVP-I has been include
h] pharmacopeia of China, the United States, the United Kingdom, Japan and other count
ved to be used for human disinfection. It has been listed as the national basic disinfectan

of iodophor include liguid (the available iodine content is usually 0,1 % to 1,0 %), solid
bdine content is usually 10 % to 20 %), gel (the available iodine content is 0,1 % to 0,2
the available iodinhe-content is 0,5 % to 2 %), paste (the available iodine content is 0,8]
and suppositery-(the available iodine content is 0,017 g/pcs to 0,023 g/pcs). The colou
5 reddish bréown and it gradually turns yellow as its available iodine content decreases.
ion of liguid fodophor is 0,1 % to 1,0 %, mostly 0,5 %.
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considered to play the important role of bactericidal effect. I, can quickly penetrate into the cell wall,
and HOI is highly oxidizing. When iodophor contacts with pathogens, direct halogenating reaction can
occur between it, bacterial protein and bacterial enzyme protein, thus destroying the biological activity
of proteins and causing microbial death; at the same time, due to the surfactivity and emulsification of
the iodophor, which, on the one hand, enhance the penetrability of iodophor, and on the other hand,
destroy the cell walls. Large volume of iodophors enter into the cell in to destroy the permeable barrier
of the bacterial membrane, causing the leakage of cell contents and microbial death.

B.3.5.3 Application in disinfection of infectious diseases

a) Scope of application
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lodophor is an amorphous complex formed by iodine and surfactant, also called complex iodine.
Iodophor is an intermediate-level disinfectant. It is a kind of disinfectant with storage stability and low
toxicity that has no irritation to skin mucosa and can clean and decontaminate. In the disinfection of
infectious diseases, iodophor is mainly used for the disinfection of hand and skin mucosa and can also
be used for the disinfection of contaminated public environments and various object surfaces.

b) Application methods

1) Hand: Generally, hands are soaked or washed with 250 mg/1 to 500 mg/1 iodophor aqueous
solution for 3 min. The gauze or sponge box is made wet with 1 000 mg/l iodophor aqueous
solution. Fingers are dipped into the disinfectant before and after counting cash for 1 min to
3 min.

2) Skin: The skin contacting easily contaminated items can be wiped andcdisinfg¢cted with

100 mg/1 to 250 mg/1 iodophor aqueous solution.

e used for
preferred
nl care can
hbled must

3) Environment and object surface: Generally, 100 mg/] to 250 mg/l iedophor can b
disinfection by wiping for 2 min to 3 min or soaking for 10 min. PVP=l.disinfection i
for all items exposed to babies and infants. During the disinfectionoperation, speci
be taken to avoid blind spots and dead corners. The appliances\that can be disassen
be disassembled for disinfection.

B.3.6 lodine tincture disinfectant

B.316.1 Physical and chemical properties and forms

Iod
iod
iod
Chi
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B.3

Iod
of 1
pro
bin
am

synergistic role on.¢oagulation of microbial protein and has an enhanced bactericidal effect.

B.3
a)

ne tincture is the ethanol solution of iodine; it is r€ddish brown liquid, with characterist
ne and ethanol. 2 % iodine tincture is commonly used, containing 2 % iodine, 1,5 %
de (or sodium iodide, which contributes to-iodine dissolution) and 50 % ethanol. Ac
hese Pharmacopoeia, iodine content (I) of\iodine tincture can be 1,80 % to 2,20 % (
pssium iodide content (KI) can be 1,35 %)to 1,65 % (g/ml).

6.2 Mechanism of killing micrgorganisms

ne tincture has strong penettability and bactericidal ability. lodine element itself plays th
actericidal effect. It can directly iodinate some active groups on the amino acid chain o
tein, causing microbial(death. It can also oxidize the active groups in plasmosin of pat
 with proteins to defiature and precipitate them. It has strong killing effect of bacteria, v
beba. At the same time, the iodine tincture solution contains about 50 % ethanol, which pl

6.3 Application in disinfection of infectious diseases

Scope.of application

ics of both
potassium
cording to
b /ml), and

b main role
[ microbial
hogen and
iruses and
Ays a great

Iod

netincture is an intermediate-level disinfectant. In the disinfection of infectious disea

ses, iodine

tincture is mainly used for skin disinfection at the operation and injection sites, preventive disinfection
of hairdressing and beauty tools, disinfection of pedicure appliance, hand hygiene disinfection, skin
disinfection and wound disinfection of new-born umbilical cord.

b)

Application methods

1) Skin and wound: The wound and its surroundings or contaminated skin are wiped and

disinfected with gauze ball of 2 % iodine tincture for 1 min to 3 min. After dry
tincture is removed by wiping twice with gauze balls of 70 % alcohol.

2)

ing, iodine

Hygiene disinfection of hands: The contaminated fingers are wiped with gauze ball of 2 %

iodine tincture for 1 min to 3 min and the iodine tincture is wiped off with cotton balls of 70 %
alcohol. It is especially suitable for the disinfection of hands for cash counting personnel and

other personnel exposed to contaminated currency, bills and items.
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3) Beauty, hair and pedicure appliances: The appliances are soaked in iodine tincture disinfect
for 30 min, then taken out and rinsed with sterile water before use.

4) Drinking water: 3 drops of 2 % iodine tincture are added in 500 ml water, which can

ant

kill

microorganisms such as bacteria and amoeba in the water within 15 min without objectionable

odour in the water.

B.3.7 1,3-dibromo-5,5-dimethylhydantoin disinfectant

B.3.7.1 Physical and chemical properties and forms

The chemilcal name of 1,3-dibromo-5,5-dimethylhydantoin is dibromodimethylhydryanide (DBDM
which is awhite and off-white crystal powder. Its molecular formula is C;H¢Br,N,0,. Its meltihgp
is 194 °C fo 197 °C, and its density is 1,36 g/cm. Dibromohydantoin is slightly soluble in-water

soluble in ¢grganic solvents such as chloroform, ethanol, and acetone, and can be easily decemposed
strong acid or strong alkali.

Since the splubility of pure DBDMH in water is only 0,25 %, personnel can prepareaDBDMH disinfect
form that ¢an dissolve in water for disinfection. At present, DBDMH disinfectants'in the market incl

DBDMH disinfectant tablets and powders with cosolvents, synergists and‘corrosion inhibitors,
their availpble bromine content is 50 %. It is easily soluble in water. When' used, it is prepared 1}
disinfectamt solution of the required concentration with clean water.

B.3.7.2 Mechanism of killing microorganisms

The DBDM
acids of m
action of D
dosage an
coat of Ba
available b
the spore i
are used o
concentrat

B.3.7.3 A
a) Scope

DBDMH is
bactericid:
nontoxicit)
releasing :
dissolutior]

H cause microbial death by destroying the cell walls; cell membranes, proteins, and nug
croorganisms. Protein and nucleic acid leak out(as the cell walls are destroyed. Under
BDMH, the protein leakage of Bacillus subtilis\ar. niger spore increases with the increas
I the extension of action time. It indicates.that DBDMH has destructive effect on the sp
Cillus subtilis var. niger. After DBDMHs containing 1 000 mg/l, 2 000 mg/1 and 4 000 n
romine are used on Bacillus subtilis var.niger spore for different action time, DNA leakag
s found; after DBDMHs containing 1-000 mg/1, 2 000 mg/1 and 4 000 mg/1 available brom
n Bacillus subtilis var. niger for 30 miin, its DNA double-strand breaks (DSBs). The higher
ion, the more severe the DNA damage.

i pplication in disinfectionof infectious diseases
of application

A new high-level disinfectant, which is characterized by broad bactericidal spectrum, str
| effect, maderate performance, small damage to disinfected items, good safety, acf
h, environmeéntal friendliness, decomposition into carbon dioxide, nitrogen and water a
hvailablecbromine in the disinfection process, and low price. The disadvantage is that

ratelin'water is slightly slow.
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DBDMH di

sinfectants can be used for preventive disinfection of infectious diseases and disinfectio

h of

infectious focuses. It is mainly used for environmental surface disinfection and disinfection of items;
disinfection of diagnosis and treatment equipment, items and environment of health service units;
disinfection of sanitary ware; disinfection of fruits, vegetables and tableware; disinfection of water
storage containers and swimming pool water.

b) Applic

ation methods

1) Preparation of disinfectant solution: The available bromine content of DBDMH disinfectants
(disinfectant tablet and powder) is both 50 %. They are soluble in water. When used, they are
prepared into disinfectant solution of the required concentration with clean water. Immersion,
wiping or spraying can be used for disinfection.

28
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2)

Disinfection by immersion: The items to be disinfected can be soaked in the disinfectant

solution, then covered and taken out after a predetermined action time. For preventive

disinfection, disinfectant of 250 mg/l available bromine can be used on clean envi
surfaces and items for 10 min to 20 min. For disinfection of infectious focuses,
contaminated by general microorganisms can be soaked in DBDMH containing
available bromine for 30 min. [tems contaminated by tuberculosis bacilli, hepatitis v

ronmental
the items
500 mg/1
irus, avian

influenza virus, SARS virus and fungi can be soaked in DBDMH containing 1 000 mg/1 available

bromine for 30 min. Pathogenic spores can be soaked in DBDMH containing 2
available bromine for 60 min.

000 mg/1

Wiping: Wiping can be used forthe floor wall surface and ]argn itemsthatcannothe disinfected

with immersion. For the concentration and action time of disinfectant, see immersig
4) Spraying: The surface of general items can be evenly sprayed with disinfectant
500 mg/l available bromine until they are wet, and the action time jsv30 min
contaminated by mycobacteria, hydrophilic virus and fungi can be sprayed with d
containing 1 000 mg/1 available bromine, and the action time is 30 min‘ Pathogenic
be sprayed with disinfectant containing 2 000 mg/1 available bremine, and the act
60 min.

5) Disinfection for water: After the disinfectant is dissolved in‘water, the solution is p
water. Depending on the pollution degree of water qualityythe dosage ranges betw
to 5 mg/l. When used for disinfection of swimming¢ol water and sewage, the ¢

action time can be determined according to the water'quality.

6) Ultrasonic atomization or spraying: The methods)can be used for disinfection of thg
and object surfaces. The concentration of disinfectantis 1 000 mg/1, and the dosage is
by 30 ml/m. After atomization or spraying,the action time is 30 min. After disinf
window is opened for ventilation. Nobodyis expected to be indoors during disinfect

B.3.8 3-bromo-l-chloro-5,5-dimethythydantoin disinfectant

B.3|8.1 Physical and chemical properties and forms

Th
is 4

full name of bromo-chlorodimethylhydantoin (BCDMH) is bromochlordimethyant
| halogenated derivative/of methyl hydantoin. The main products include 3-bromo-
5-dimethylhydantoin and ¢-bromo-3-chloro-5, 5-dimethylhydantoin. The chemical name if
1-chloro-5,5-dimethylhydantoin  or  1-bromo-3-chloro-5,5-dimethylhydantoin, the
formula is C;HBrCIN5©: Tt is a white or slightly yellow crystal or crystal powder, soluble i
dichloromethane and)chloroform, slightly soluble in water. The solubility in water at 20 °C
0,2b %. The pH of'0,1 % aqueous solution is 2,88. It is stable in dry condition and has a smell

The forms mainly include powder, tablet and granule, and there are also several kinds 9
thaf are compounded and compacted into blocks with different halogenated hydantoin. The
BCIDMH is 92 % to 95 %, and the content of available halogen (as chlorine) is 54,0 % to 56,0 9

n.
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bin, which
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f products
content of
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B.3.8.2 Mechanism of killing microorganisms

BCDMH can hydrolyze in water to release the active bromine ions and chloride ions and form HOBr
and HOCI. The hypohalous acid is the key component of bactericidal activity, which can intrude into
microbial cells and oxidize the proteins, causing microbial death.

Nascent oxygen is produced when HOBr and HOCI are decomposed, which can bind with cell protoplasm
of microorganism and cause microbial death.

The hypohalous acid can bind with the protoplasm in microorganisms in water, and then form a
stable nitrogen-halogen bond with the nitrogen in protein, which interferes with the metabolism of
microorganism cells and causes microbial death.
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B.3.8.3 Application in disinfection of infectious diseases
a) Scope of application

BCDMH is a high-level disinfectant that is safe and environmentally friendly. The disadvantage is that
its dissolution rate in water is slow.

In the disinfection of infectious diseases, BCDMH is mainly used for the disinfection of various
contaminated environmental surfaces and object surfaces, as well as the disinfection of tableware,
sewage, domestic drinking water, fabrics, fruits and vegetables.

b) Applicgtiommetiods

1) Disinfection of object surface: The object surface can be disinfected by wiping, imimetsjon,
Sﬂzaying and other methods. General object surfaces can be treated with disinfectant
containing 500 mg/1 available halogen, and the action time is kept between 30 to 60-min. Object
surfaces contaminated by spores can be treated with disinfectant containing® 000 mg /|l to
2 000 mg/1 available halogen, and the action time is kept for 2 h. Object surfaces contamindted
by mycobacteria and hydrophilic viruses can be treated with disinfectant contairjing
1 000 mg/1 available halogen, and the action time is for 1 h.

2) Disinfection of floor and wall: The floor and walls can be disinfectéd by spraying. The floor and
walls can be made thoroughly wet during spraying. The dosage and action time of disinfectant
are listed above.

3) Disinfection of tableware: The tableware can be disinfected by immersion. Generally, [the
tapleware can be soaked by disinfectant containing 500-mg/1 available halogen for 30 min.|For
contaminated tableware, the dosage and action time'of disinfectant are the same as above.

4) Disinfection of sewage in epidemic spots and epidemic areas: Generally, it can be treated with
dipinfectant containing 500 mg/1to 1 000 mgy/Yavailable halogen, and the action time is for]1 h
to[2 h.

5) Disinfection of domestic water: It cance treated with disinfectant containing 3 mg/l to 5 mg/1
aviailable halogen, and the action time'is for 0,5 h.

6) Fdbric disinfection: The disinfection of fabrics can adopt immersion. With 500 mg/1 availdble
hglogen, and the action time i$ for 0,5 to 2 h.

B.4 Alcohol disinfectant

B.4.1 Ethanol disinfectant

B.4.1.1 Rhysical-and chemical properties and forms

The moledudar*formula of ethanol is C,Hs;OH. Ethanol is a colourless transparent liquid, which is
flammableelatilewith-arelative-density-of-8,;81 2 F-and-aboiing peintef 782 Clteanbefreelymixed
with water, glycerine, chloroform and ether in any proportion. The content of commercially available
medical ethanol is generally not less than 94,58 % (by volume). The concentration used for disinfection
is generally 70 % to 80 %. Ethanol combined with bacteriostatic components (e.g. diphenylphenol) can
still have bacteriostatic effect after rapid killing of bacteria in hands and skin; ethanol combined with
other alcohols (e.g. n-propanol and isopropyl alcohol) can shorten the sterilization time and widen the
spectrum of disinfectant under the condition that the total alcohol content remains unchanged; ethanol
combined with functional additives (e.g. "surface tension lowering substances") can make the object

surfaces fully wet and disinfect them more quickly and thoroughly.
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B.4.1.2 Mechanism of killing microorganisms

Ethanol has coagulation and denaturing effect on protein, interference effect on microbial metabolism
and dissolution effect on cells.

Ethanol has dehydration effect, and its molecules can act on the peptide chain of proteins, thus
denaturing and precipitating the bacterial protein. This denaturation is performed in the presence of
water, so the bactericidal effect of ethanol is the strongest at the concentration of about 70 %.

Ethanol can inhibit the rapid reproduction of bacteria by inhibiting bacteria enzymes. Ethanol of
appropriate concentration can penetrate into the cells of microorganisms, thus destroying and
disgolving the bacterial cells.

B.4

a)

Eth|
eth

b)

1.3 Application in disinfection of infectious diseases
Scope of application

anol is a commonly used intermediate-level disinfectant. In the disinfection of infectious diseases,

hnol is mainly used for rapid disinfection of hands, skin and object surfaces.
Application methods

1) Hand and skin: They are wiped with about 2 ml to 3 mi, ofhand-washing-free disin
combined with ethanol. After 30 s of action, bacteriagfungi and viruses on hands ca
and it also has the effect of bacteriostasis and skia care. Disinfection wet tissues
with ethanol can also be used for disinfection hy wiping.

fection gel
h be killed,
combined

2) Object surface: The object surface disinfectant combined with ethanol is often used for rapid
disinfection of various surfaces above the ground (including table surface, chalir surface,
bedside table, telephone set, cart surface, equipment surface, door handle, corner,|pipe, etc.),
tools, stationery, toys, etc. Some ethanol surface disinfectants have dual-purpose sprinklers,
which can spray liquid on the cloth for wiping or directly spray it to disinfect corpers, pipes
and other parts difficult to wipej-with the action time of 30 s to 60 s.

B.4.2 Isopropyl alcohol disinfectant

B.412.1 Physical and chemical properties and forms

Iso]
tas

bropyl alcohol is a-kolourless, transparent and volatile flammable liquid with a slig
e. Isopropyl alcohoVhas a relative density of 0,785 1, a boiling point of 82,5 °C and a

htly bitter
Flash point

of ]
mi
exp
isc

Iso}

11,7 °C (molecular formula: C3HgO, structural formula: CH;-CHOH-CH;). Isopropyl alco
ed with waterand most organic solvents such as ethanol, ether, chloroform. Its vapou
losive mixtures with the air, whose natural explosion limit is 2 % to 12 % (by volume). T
assifiedas a medium explosive hazard.

dis

bropyl alcohol is often used in combination with cationic surfactant, which can i;t:

hol can be
r can form
herefore, it

prove its
ith other

disinfectants as a solvent to increase the solubility and disinfection effect, such as combination with
iodine-containing disinfectants.

B.4

.2.2 Mechanism of killing microorganisms

Isopropyl alcohol kills microorganisms by three effects:

destroying the peptide chain of protein, denaturing and coagulating the protein, causing microbial

death;

intruding into bacterial cells, interfering with and destroying the enzyme of microorganisms,

disentangling the water membrane on the surface of protein, exuding the compounds

© IS0 2022 - All rights reserved

containing

31


https://standardsiso.com/api/?name=73b98204e19549fc6418916e976761f1

ISO/TR 7

655:2022(E)

chlorine and phosphorus in the cells, and inactivating them, affecting the metabolism of
microorganisms;

causing bacteriostatic and bactericidal effects.

B.4.2.3 Application in disinfection of infectious diseases

dissolving and destroying the structure and function of the cell membrane by bacteriolysis, and

a) Scope of application

Isopropyl alcohol (IPA) is an intermediate-level disinfectant with similar characteristics and effects
as ethanol| It has a higher bactericidal effect and higher toxicity than ethanol. In the disinfectiop of
infectious fiseases, all places that can be disinfected with ethanol can also be disinfected with isoprqpyl
alcohol. It s mainly used for disinfection of contaminated hands, skin, object surface and diagnosis and
treatment equipment.

b) Application methods

1) Immersion: The items to be disinfected are put into a container filled ‘with 60 % to 7Q %
isppropyl alcohol aqueous solution and covered. Disinfection of articles contaminated| by
bgcterial vegetative forms is generally carried out by immersing ‘thém in 70 % isopropdnol
solution for more than 5 min to 60 min. It can also be comppunded with 2 % alkaline
glutaraldehyde for immersion disinfection of medical appardtus (2 % glutaraldehyde, 0,3 %
sodium bicarbonate, 70 % isopropanol).

2) Wijiping: For disinfection of hands and skin, they are wiped with 70 % isopropanol for 1 min
tol 3 min. Isopropanol dries faster on the skin than;ethanol, and its fat-dissolving ability is
stronger than that of ethanol. Therefore, the freqifent use of isopropanol to immerse or wjash
hgnds can easily make the skin dry or chapping,\but its concentration does not cause damlage
to[the skin. Isopropanol is often used as a hand-brushing disinfectant. The disinfectant with
70 % isopropanol and chlorhexidine (5 000 mg/l, or 1 000 mg/l) as main componentp is
added to stabilizer, synergist and skin conditioner to prepare disinfectant or disinfectant wet
wipes for sanitary disinfection of skiir and hands. Quick-acting hand disinfectant prepafred
w]th chlorhexidine gluconate and@sopropanol, or hand disinfectant prepared with surfactant
N+aldehyde-N, N-dimethyl hexadecylamine and isopropanol has a good disinfection effect. [The
w]ping disinfection is also used\for disinfection of the surface of articles, with an action timg of
5 min to 60 min.

B.5 Phenolic disinfectant

B.5.1 PHhenol disinfeetant

B.5.1.1 Rhysical-and chemical properties and forms

Phenol (mpleeular formula: C4H40) is colourless needle crystal with a special smell. Phenol hgs a
melting poimtof46;6°€Camnd isstghtty sotubte T water at Toomnt temperature. Whemn the temperature is

higher than 65 °C, it is miscible with water in any proportion and easily soluble in organic solvents such
as ethanol, ether and chloroform. Its aqueous solution is weakly acidic.

Phenol, commonly known as carbolic acid, is oxidized in the air and turns pink. It has a special taste
and strong corrosivity. Phenol can react with aldehydes and ketones to produce phenolic resin and
bisphenol A respectively, and can also react with acetic anhydride and salicylic acid to produce phenyl
acetate and salicylate respectively.

B.5.1.2 Mechanism of killing microorganisms
Phenol can act on the cell wall and cell membrane of the microorganism to destroy their permeability, it

can penetrate into the cell to destroy the basic structure of the cell, and it can also make the contents of
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bacteria escape. It can also act on cytoplasmic protein to make it coagulate and precipitate, and act on
the enzyme of the microorganism to make it lose biological activity.

B.5.1.3 Application in disinfection of infectious diseases
a) Scope of application

Disinfectants with phenol as the main bactericidal component are suitable for disinfection of article
surfaces and fabrics, but they cannot be used for disinfection of articles contaminated by bacterial
spores, high-level and medium-level disinfection of medical apparatus, and are not suitable for

nfection ofskin and mucasa

dis

b)

2 0,

can|
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B.5

The
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Application methods

to 5 % aqueous solution is used to treat dirt, disinfection equipment and surgical instru
be used for environmental disinfection. 1 % aqueous solution is used for relieving itch

fﬁlication concentration and time: The content of effective components in thé disinfectant

tion with phenol as the main bactericidal component is <5,0 %, and.the pH value is €
article surfaces and fabrics are wiped for disinfection for a period 0f\<15 min, and the
nfection time does not exceed 30 min.

.2 P-chloro-m-xylenol disinfectant

2.1 Physical and chemical properties and forms

ments, and
ng of skin.
hpplication
,0 to 10,0.
immersion

molecular formula of p-chloro-m-xylenol is CgHyClO:"P-chloro-m-xylenol is white or almost white

dle crystal, with weak carbolic taint, and the melting point is 114 °C to 116 °C. It is soluble
er, terpenes, non-volatile oil and sodium hydroxide solution. It is slightly soluble in watel
ylenol can be absorbed by the skin and.rapidly metabolized into uricoglycinate that
reted.

hloro-m-xylenol disinfectant is a ‘gompound disinfectant prepared with PCMX as
tericidal component and other components. The form is aqueous solution. The content

different products is different, and\that in the stock solution is generally about 5 %. When

dily

B.5

PCN
can
esc
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act

B.5

ted to the required concentration.

2.2 Mechanism of killing microorganisms

X can act on the celbwall and cell membrane of the microorganism to destroy their pern
penetrate into-the cell to destroy its basic structure, and it can also make the contents
hpe, resulting in the death of microorganisms. It can also act on cytoplasmic protei
pagulate afid precipitate, and act on the enzyme of the microorganism to make it lose
vity. For'example, the activity of oxidase and deaminase can be inactivated to kill microo

2:3™ Application in disinfection of infectious diseases

in alcohol,
. P-chloro-
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bf PCMX in
used, it is

heability, it
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a)

Scope of application

P-chloro-m-xylenol is a kind of phenolic disinfectant and belongs to halogenated phenol. In the
disinfection of infectious diseases, p-chloro-m-xylenol disinfectant is mainly used for disinfection
of hands, skin and mucosa, disinfection of wounds and wound surfaces, sanitation disinfection of
environmental surfaces and disinfection of clothes.

b) Application methods

1) Disinfection of skin: The diluted compound p-chloro-m-xylenol disinfectant with an effective
concentration of 0,22 % is used to wash or wipe the parts to be disinfected for 3 min to 5 min.
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2)

3)

4)

Disinfection of slightly scratched wounds and wound surfaces: 12 ml of p-chloro-m-xylenol
disinfectant with an effective concentration of 0,22 % is taken to clean the wound for 3 min to
5 min, and then the wound is dressed with dry gauze or bandage.

Disinfection of mucosa: 12 ml of p-chloro-m-xylenol disinfectant with an effective concentration
of 0,11 % is taken to immerse or wipe it for 3 min to 5 min.

Disinfection of clothes: 48 ml of compound p-chloro-m-xylenol disinfectant with 5 % stock
solution is added to 2,5 | of water to prepare the solution with an effective concentration of
0,09 % for immersing underwear, coat and socks for 3 min to 5 min and immersing swimming

su

its, children's diapers, rags, napkins and towels for about 5 min.
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5)

B.6 Gua

B.6.1 Chlorhexidine disinfectant

B.6.1.1 H

The chem
formula is

At present

former is more commonly used. Chlorhexidine acetaté’is white powder. It is slightly soluble in w¢

and easily
solution is
alcohol sol

chlorhexidjine acetate and 70 % to 75 % ethanol.

B.6.1.2 Mechanism of killing microerganisms

Chlorhexid
leakage of
concentrat
denatured

B.6.1.3 A

a) Scope

sinfection of floors and furniture surfaces: 60 ml of compound p-chloro-mylé
sinfectant with 5 % stock solution is added to 1,25 1 of water to prepare the solution y
effective concentration of 0,22 % for cleaning the article surfaces. It can als@-be"used
sinfection of toilets, basins, ditches, waste bins, etc., and its stock solution or.diluent cary
ed for disinfection.

nidine disinfectant

hysical and chemical properties and forms

C22H30Cl;Ny.
, chlorhexidine acetate and chlorhexidine gluconate are used as disinfectants, and

soluble in alcohol. Its aqueous solutien and alcohol solution can be used. The aque
prepared by dissolving with a small;amount of organic solvent and then adding water.
Lition is colourless and transparent {iquid without peculiar smell. It contains 0,1 % to 0,6

ine can be quickly adsorbed on the surface of bacteria to destroy cell membranes, caug
cytoplasmic compoéngents. It can also inhibit the activity of bacterial dehydrogenase. At h
ion, cytoplasmic-¢omponents can be condensed, and cytoplasm can be concentrated
resulting inthe/death of microorganisms.

i pplication in disinfection of infectious diseases

of application
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cal name of chlorhexidine is 1,6-bis (n-p-chlorobenzbiguanide) hexane. The molecilar

the
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Chlorhexid

Ine IS a Iow-level disiniectant. In the disinrection or infectious diseases, 1T 1S mainly use

for

disinfection of hands, skin and mucosa. It can also be used for disinfection of environmental surfaces
and articles contaminated by bacterial vegetative forms and lipophilic viruses.

b) Applic

ation methods

34

1y

2)

Injection and skin before operation of cosmetology, hairdressing, pedicure and medical and
health service units: 3 000 mg/1 to 5 000 mg/1 of chlorhexidine alcohol solution is used for
wiping or spraying for 1 min to 3 min. The skin is sprayed with 6 000 mg/l chlorhexidine
acetate skin disinfectant for 3 min.

Hands: The hands are immersed, sprayed or wiped with 3 000 mg/1to 6 000 mg/1 chlorhexidine
aqueous solution or alcohol solution for 3 min.
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