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What is Ozone layer?
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Ozone is a gas that is naturally present in our atmos-
phere. Each ozone molecule contains three atoms of oxygen

and is denoted chemically as Os;. The word ozone is derived

Ozone and Oxygen

Oxygen Oxygen Ozone
atom (O) molecule (O,) molecule (O3)

from the
Greek

word Olewv

6—3 |:a%:>c?f§ee O3 eﬁg@go

Fig-1, Structure of Ozone Module
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Most ozone (about 90%) is found in the stratosphere,
which begins about 10-15 kilometers (km) above Earth’s sur-
face and extends up to about 50 km altitude. The strato-
spheric region with the highest concentration of ozone, be-
tween about 15 and 35 km altitude, is commonly known as

the “ozone layer”

c.Q .9 ¢, NEs @ @
(T)g?G(U(XESQUgCaﬂ 3??@4)9’3(‘0033& ®0)GOC Q jeplav]loV)

Q C ¢ _¢cQ Q Q Q
emooqc»ooc?ac?(neoaoe@oc OG’.)GDQ{PS@DﬂOD&U? (X)Célg(l)ﬂ(ﬂ
33[2" ODGOOC) 39?§O)(DODUO) Sc?) $°OG'_)QDOD[’);'S GQ@OSIDG(D'.)C‘,

6002056308 F§pd2c05200§([gEs(gd0pSH FBes0p5 MmgIECO

& 0.00006% Qoo o]of:@u ecoo?:;aogf:s(i GG’SC\%O’?_"_‘; 20 oo%z

< c 9 [o]

C C c O <
ople qe:gpso:@g 3P@$36E2C0MY|2 3 A0 ﬂcﬂoap_ou
The total amount of ozone in the atmosphere is about
3 billion metric tons. That may seem like a lot, but actually

ozone gas is present in surprisingly small amounts. Ozone
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If all ozone molecules in the atmosphere were com-
pressed to sea level, they would form a layer only 3 millime-
ters thick, similar to

Ozone in the Atmosphere .
the thickness of or-

ange peel. Yet this

relatively spare gas

Stratospheric . ,
provides our planet’s

W > 0zone

5 415 =

T QOzone Layer g X .

E £ primary  protection

= o

0 o 3 from the sun’s UV

T =

= =

g < rays, protecting all
Tipespheric life on the earth.

Fozone 5

e __\ﬁ\'

Ozone abundance (mPa) ——=
§ - J1 e0oca0pls Hedicg> pS¢

Fig-1, Ozone in the Atmosphere
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How the Ozone layer protect the Life ?
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The Sun emits three types of UV radiation: UV-C (100 to

280 nanometer (nm) wavelengths); UV-B (280 to 315 nm), and
UV-A (315 to 400 nm).
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Among these three UV radiation, UV-C radiation which is
particularly dangerous to all life forms was totally (100%) en-
tirely absorbed within Stratospheric ozone layer and also UV-B
which is harmful to the life was (95%) absorbed. ; the rest
reaches Earth’s surface. Thus, the natural ozone is the layer

which protect the earth and the life on the earth from harmful
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In humans, increased exposure to UV-B radiation raises
the risks of skin cancer and cataracts, and suppresses the
immune system. Excessive UV-B exposure also can damage
terrestrial plant life, including agricultural crops, single-celled
organisms, and aquatic ecosystems. Moreover, UV-B tends to
degrade or damage many materials used outdoors, such as

rubber, vehicle tires, plastics, textiles, wood products, and ex-

¢ -2 188edago ¢ vqdiogdeapefgadod @dopg
Fig-3, UV Protection by the Stratospheric Ozone Layer



7

Q1 FPedaz0 qund8:(gé: me(ngolimq s

Cause of Ozone Depleting
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Since the 1970s, scientists have identified more than
100 chemicals which have ability to damage the ozone layer.
Many of these substances are halogen containing gases, such
as chlorine and bromine containing gases are man-made or
manufactured, while some are natural, arising partly or entire-
ly from naturally occurring process.
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When exposed to ultraviolet radiation from the Sun,
these halogen source gases are converted to more reactive

gases that also contain chlorine and bromine. These most
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Important types of Ozone Depleting Substances ODS
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that contain chlorine are chlorofluorocarbons (CFCs), once
used in products such as refrigerators, air conditioning sys-
tems and foam products; and hydrofluorocarbons (HCFCs)
which are used in similar applications as temporary substitute
for CFCs.
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Ozone Depleting Substances ODS that contain

CFCs and HCFCs in refrigeration, air-conditioning, foam and other products

Halons in fire-protection Methyl bromide for Carbon tetrachloride in
systems treating pests in soil chemical processing

e

¢ - G Be§iago qod8:co0p] FoogpS:qp:4¢ (35(g19

Fig-4 , Ozone Depleting Substances and reactions
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Ozone Hole or Ozone Layer Depletion
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Even before ODS were used, the normal amount of
ozone in the ozone layer varied with altitude, latitude, sea-
son, air movements and other natural factors. The global

average total ozone is about 300 DU. It varies from about

\—,7

== 0N

S - 6 eeooomops: Be§:clode 03€:0000
Fig-5, Scientists launch balloon carrying an instrument to measure

ozone in the atmosphere

200 DU in the tropics to a seasonal maximum of about 500
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In 1985, Scientists found that the amount of springtime
ozone measured above several Antarctic sites had fallen

steadily since the mid 1970s. Ozone levels were less than 220

DU in 1981-1982, instead of the typical values around 300 DU,

1972

1985 (3 -6 39$°°8°°°§(73§
100 200 300 400 500 600 #Q§ 8
Total ozene (Dobson units) Fig-6 Antarctic Total Ozone
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They identified increasing concentrations of CFCs as the
likely culprit to deplete the ozone layer. NASA scientists then
confirmed that the ozone hole covered most of the Antarctic

continent used with satellite data.
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Further scientific research and international efforts by
many concerned individuals eventually led to the development
of the Vienna Convention for the Protection of the Ozone Layer
and the Montreal Protocol on Substances that Deplete the

Ozone Layer and controls on the production of CFCs and other
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Montreal Protocol (1987)

The Vienna Convention for the Protection of the Ozone
Layer was created in 1985, response to ozone depletion and
its impacts on human health and the environment.

Q ¢, co. Q Q. ine QC, QMRS _QOC
3?(?§oCB’3q|m®oG®GDDD @OO%)@J{I’L w§o l@Co@iCGI

O

< Q < C C N C O C C OCo o ﬁ
‘8#00“1‘*100 G‘?oooaoooogooql[oo? O@OQ ??0)080 ('T):%° ?CCQPJS\

Q C C < C N <
The Montreal Protocol on Substances that Deplete the
Ozone Layer was adopted by developed and developing
countries in 1987.
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The Montreal Protocol is signed by 197 countries and
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[360gpS:qp: Controlled Substance Under Montreal Protocol

(1987)
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The Protocol text of 1987 controlled only 8 ozone-
depleting substances (CFCs and
¢§205300303 (a0) Annex A halons).

Besiqy (§ 000 m03&:)
Group  @oqj:3002 Qod8ze MLINES2Q
Substances 23§:034: 3§:034:

Ozone 100 Year Global
Depleting Warming

Potential Potential

Group | - mc3§ecpdaogs (Chloroflurocarbon)

CFCl;  R-11(CFC-11) 1.0 4,750
CFCL,  R-12 (CFC-12) 1.0 10,900
CFsCl;  R-113 (CFC-113) 0.8 6,130
CFCl,  R-1l4a (CFC-114) 1.0 10,000

CoFsCl  R-115 (CFC-115) 0.6 7,370
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©§205300503 (a0) Annex A

3?503 @(Sogé: #q&cg) (§§ 200 3903&)
Group  3a¢j:300: Qod8ze MYINCE2Q
Substances 3§:038: 238:038:

(07.4], ] 100 Year Global
Depleting Warming

Potential Potential

Group Il - Go’)(g.% (Halon)

CF,BrCL Halon-1211 3.0

CF3Br Halon-1301 10.0

C,F,Br, Halon-2402 6.0
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The Amendment after the Montreal Protocol (1987)
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As the scientific basis of ozone depletion became more
certain after 1987 and scientist and researchers found the new
ODSs and their alternatives became available to replace ODSs,
the Montreal Protocol was strengthened with Amendments
and Adjustments. Each Amendment is named after the city in
which the Meeting of the Parties to the Montreal Protocol took

place and by the year of the meeting.

0§38 [gEs0qnd (opEo)
The London Amendment (1990)

o6E0 (4R35 8§ Jq o368 Jg qOde5IPD 0335,

¢ [geod3a0p)  gScodeudSesrndsondoy 3@ 0E8EEgpia
3030033(0366(g005 320p5:360:20600007p35|053¢) BE:g) 032009
[350gp5:qp: 03 @0g) Sl 64005900503 () 3(gd 00590550loopdi

The controlled substances under the amendment to
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03§ [g€so&qp03 (opeo)
The London Amendment (1990)

¢§205200303 (9) Annex B

%5e

Group

[3SogpS:mqj:meen:

Bediqgo qo38:g p§:03§:

Substance Ozone Depleting Potential

Group | - ;c§uecngonogé (Chloroflurocarbon)

CF5Cl R-13 (CFC-13) 1.0
C,FCls R-111 (CFC-111) 1.0
C,F,Cl,  R-112 (CFC-112) 1.0
CsFCly R-211 (CFC-211) 1.0
CsF,Clg R-212 (CFC-212) 1.0
C3F5Cls R-213 (CFC-213) 1.0
CsFsCly  R-214 (CFC-214) 1.0
CsFsCls R-215 (CFC-215) 1.0
CsFeCl, R-216 (CFC216) 1.0
CsF4Cl R-217 (CFC-217) 1.0
Group Il - mo%%mﬁooqomcx%%%(carbon tetrachloride)
CCl, carbon tetrachloride
11

Group Ill - 83%5:(7)&??@(998: (methylchloroform )
C,HsClz*  1,1,1-trichloroethane* (methyl

chloroform) 0.1
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aBoewné [4€s0éqnd (opey)
The Copenhagen Amendment (1992)

oge) 88 Fofowo R qodesy Jg qodes
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The controlled substances under the amendment to the

Montreal Protocol agreed by the Fourth Meeting of the Parties

64205500503 (0) Annex C

[3S0gpS: mgjimer:  Pediago qodBse pg§:038:

Group 1— ﬁée%mo‘%éﬁ@oﬁm’ag% (Hydrochlorofluorocarbon)

CHFCL, R-21 (HCFC-21)** 0.04
CHF,Cl R-22 (HCFC-22)** 0.055
CH,FCl R-31 (HCFC-31) 0.02
C,HFCl, R-121 (HCFC-121) 0.01-0.04
C,HF,Cly R-122 (HCFC-122) 0.02-0.08
C,HF;CL, R-123 (HCFC-123) 0.02-0.06
CHCL,CF; R-123 (HCFC-123)** 0.02
C,HF.Cl R-124 (HCFC-124) 0.02-0.04
CHFCICF; R-124 (HCFC-124)** 0.022
C,H,FCls R-131 (HCFC-131) 0.007-0.05
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©§205200303 (0) Annex C 325005

[3SogpS: mqj:m00: Be:an0 qod8:g
Substance R§:038:

Ozone Depleting

Group 1— ﬁésﬁmcﬁsﬁwqéﬁmog@ (Hydrochlorofluorocarbon)

C,H,F,Cl, R-132 (HCFC-132) 0.008-0.05
C,H,F;Cl R-133 (HCFC-133) 0.02-0.06
C,HsFCL, R-141 (HCFC-141) 0.005-0.07
CH5CFCl, R-141b (HCFC-141b)** 0.11
C,HsF,Cl R-142 (HCFC-142) 0.008-0.07
CH;CF,Cl R-142b (HCFC-142b)** 0.065
C,HJFCl R-151 (HCFC-151) 0.003-0.005
C3HFClg R-221 (HCFC-221) 0.015-0.07
C3HF,Cls R-222 (HCFC-222) 0.01-0.09
C3HFsCly R-223 (HCFC-223) 0.01-0.08
C3HF,Cl; R-224 (HCFC-224) 0.01-0.09
C3HFsCl, R-225 (HCFC-225) 0.02-0.07
CF3CF,CHCL, R-225a (HCFC-225ca)** 0.025
CF,CICF,CHCIF R-225cb (HCFC-225cb)** 0.033
CsHF4Cl R-226 (HCFC-226) 0.02-0.10
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64205500503 (0) Annex C 35003

%3¢ [3S0gpS: s¢j:ae00: Besqzo Qo389
Group Substance 28:038:

Ozone Depleting

C3H,FCls R-231 (HCFC-231) 0.05-0.09
C3H,F,Cl, R-232 (HCFC-232) 0.008-0.10
C3H,FsCls R-233 (HCFC-233) 0.007-0.23
C3HoF,Cl, R-234 (HCFC-234) 0.01-0.28
C3H,F5Cl R-235 (HCFC-235) 0.03-0.52
C3HsFCl, R-241 (HCFC-241) 0.004-0.09
CsHsF,Cls R-242 (HCFC-242) 0.005-0.13
C3HsFsCl, R-243 (HCFC-243) 0.007-0.12
CsH3F,Cl R-244 (HCFC-244) 0.009-0.14
C3H4FCls R-251 (HCFC-251) 0.001-0.01
C3H4F,Cly R-252 (HCFC-252) 0.005-0.04
C3H4F3ClL R-253 (HCFC-253) 0.003-0.03
C3HsFCl, R-261 (HCFC-261) 0.002-0.02
C3HsF,Cl R-262 (HCFC-262) 0.002-0.02
C3HeFCl R-271 (HCFC-271) 0.001-0.03
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©§205300503 (0) Annex C 325003

%3¢ [3SogpS: mqj:m00: Bed:a qod8:e
Group Substance 3§:038:

Ozone Depleting

Group Il

CHFBr, 1.00
CHF,Br (HBFC-22B1) 0.74
CH,FBr 0.73
C,HFBr, 0.3-0.8
C,HF,Br; 0.5-1.8
C,HF;3Br, 0.4-1.6
C,HF,Br 0.7-1.2
C,H,FBr; 0.1-1.1
C,H,F,Br; 0.2-1.5
C,H,F3Br 0.7-1.6
C,HsFBr, 0.1-1.7
C,HsF,Br 0.2-1.1
C,H4FBr 0.07-0.1
C3HFBrg 0.3-1.5
C3HF;Brs 0.2-1.9
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©§205500503 (0) Annex C 33005

%59 [360gpS: mdjjs300: Bedqz oS8
Group Substance R $:038:

Ozone Depleting

C3HF3Br4 0.3-1.8
CsHF,Brs 0.5-2.2
C3;HFsBr, 0.9-2.0
CsHF¢Br 0.7-3.3
C3H,FBrs 0.1-19
C3H2F2Br4 0.2-2.1
CsH,F3Br3 0.2-5.6
CsH,F4Br, 0.3-7.5
CsH,FsBr 0.9-14
CsH3FBr, 0.08-1.9
CsHzF;Br3 0.1-3.1
C3HsF3Br, 0.1-2.5
CsHsF4Br 0.3-4.4
C3H4FBr3 0.03-0.3
C3H4F2Br2 0.1-1.0
C3H4F3Br 0.07-0.8
C3H5FBr2 0.04-0.4
C3H5F2Br 0.07-0.8

~ 1 S

A AN A~
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¢§205800303 (0 )ogéoloa0p3 (360gpSiqp:ad mads(goopd
o23[gdogpSiqpieog s
A list of products** containing controlled substances specified

in Annex A

¢ Oo¢ QM ¢ C
oREO 350 g§® Jo qodegopt §E§03(LS (glapSeomo
g§00§qudego0d005eogS 3§ ol&legpial  0r03uom(36
c[go0d mopdimcotoneomoypdqndaes B4
g%oo?mu%c;@(ﬁao(ﬁo@mqﬂéeﬁ G@:)OS@O()%O@((D) ol C\PGL]GCDSOL]
[N Q"l C c c Q C N C
og§sé  euag§ilodoopdogadigpiad  e§o0d800503 (W) (¢
aB§:5) 650100051
This Annex was adopted by the Third Meeting of the
Parties in Nairobi, 21 June 1991, controlled a lists of products

containing controlled substances specified in Annex A (CFCs,

64205300503 (20) Annex D

0gpS: 363 dlo&20pd
Products [3SogpS:

Containing

Substance

5
=20

o GG%GO)%ODD@CQ%QP:?& @%méoooéqp:ogé (DC\%%O
GQO:PSGLOOé GC\)GSD:GOSO)(YSQJO: ('Dﬁg%

Automobile and truck air conditioning units CFCs
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6§205300503 (20) Annex D (325005)

09;.1_5: aaeé (ﬂoémé

Products [3SogpS:
Containing
Substance

3B6adis¢ Begoreqrapdcdiad: cadeoogyol m3§ecng

GCLEIM:E0OMSE TOD§23009 VPRS2 ogé

Domestic and commercial refrigeration and CFCs

air conditioning/heat pump equipment e.g. Refriger-

ators , Freezers , Dehumidifiers , Water coolers Ice

machines, Air conditioning and heat pump units

6CV20§,680:0:qP: (680:09P5:0%: ¢ 320) P3§ecnd

Aerosol products, except medical aerosols mog$
CFCs

Ssooogeao:ggsenos eoocg%

Portable fire extinguisher halons

C ° C cQo ¢
CRIOO’)’.)?QP‘,I Panel Ql’.)ol OC\)U)O)G)O)(L)(T)QJOa

Insulation boards, panels and pipe covers

Pre-polymers
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g§oodqod [gEeolqed (opeq)
The Montreal Amendment (1997)

o]

O@@Q ??5 Q)(VSO)CQIO’)’.)C\) OS G].UQDG:?O? OQ S].CYQDG«? 3200
8300dqedfilope [gopdeovpy goofuieqonieoniog whocycs
({P @ﬁ c?OG@GG@D(D 390)& :3260:2 Gﬁ ODG:DDU)@Q](DSQQ (I)ﬁ‘» qu_g)

03[2 @OOQ& ({P G§omaoooog 39@0) 33(7)?0)9(3]03[3_’3"

The controlled substances under the amendment to the

Qs

Montreal Protocol agreed by the Ninth Meeting of the Parties

(Montreal, 15-17 September 1997)
6§205500503 (c) Annex E

=59 [3SogpS: sdjjsae00: Besqy o389
Group Substance 238:038: Ozone De-

pleting Potential

Group | — 83?38:3)63335 (methylbromide)
CH3Br methylbromide 0.6
enqié: (g€s0E3i05 (o@ER)

The Beijing Amendment (1999):

OREE 95 S0€omo @ qrdese aonw 9 qodes, 3D
conqiCs(§, 03¢ [gpd320p5 g§codaudesondaondogeg ofeeqps
& (00)036e(gond mopSimseosel 206000pp35053¢ AB8:q 09
2005 [300gp5:qpiad 6§203900503(0) [§¢ 2005¢0530lo0pS!
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The controlled substances under the amendment to the

Montreal Protocol agreed by the Eleventh Meeting of the

Parties (Beijing, 29 November - 3 December 1999)

¢§205500503 (0) Annex C
[360gpS: Bqjjs300: SBedaz Qo389
Substance 2R $:038:
Ozone Depleting
Potential
Group Il — m%émc@éﬁgo?;%: (bromochloromethane)
CH,BrCl bromochloromethane
0.12
a30le8 [gE€s0&giod (JooB)

The Kigali Amendment (2016)

J0oB 986 6300503000 00 qdese 08 €0564,303
B0led(§,.03¢ (g1pd320p3 g§coadesonds0050338,0E8EEGp:
& (J)) [036¢(gond mopdimeoiel 20600003p3310538¢q Article 5,
Group 1 3¢ 0¢ §[G:a08&qpopd Jo @ 95660 ooneagpyiepd
(3S0gpS:qp: 03 65205800303 (@) [§§ 20059055ClaopSi

The Montreal Protocol agreed by the Twenty-Eighth
Meeting of the Parties (Kigali, 10-15 October 2016) shall
phase—down the following substances in 2029 for Article 5,

Group 1 countries.
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¢§205500303 (0) Annex F

@5099_5,: saeﬁl:sam: (§§ 200 aoogé:)

Substance mYPQeEag§:038:
100 Year Global Warming Po-

Group |- @ﬁa%oq@ng% (Hydroflurocarbon)

CHF,CHF, R-134 (HFC-134) 1,100
CH,FCF3 HFC-134a 1,430
CH,FCHF, HFC-143 353
CHF,CH,CF5 HFC-245fa 1,030

CF5;CH,CF,CH; HFC-365mfc

794
CFsCHFCF; HFC-227ea 3,220
CH,FCF,CF; HFC-236¢cb 1,340
CHF,CHFCF; HFC-236ea 1,370
CF3;CH.CF; HFC-236fa 9,810
CH,FCF,CHF, HFC-245ca 693

CFsCHFCHFCF,CF; HFC-43-10mee 1,640
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©§205500503 (©) Annex F 323005

[3S0gpS: im0 (88 000 23E:)

Substance MQEFIeR$:008:
CH,F, HFC-32 675
CHF.CF; HFC-125 3,500
CH5CF3 HFC-143a 4,470
CH3F HFC-41 92
CH,FCH,F  HFC-152 53
CH,CHF, HFC-152a 124
Group II- BB0d33§ecp§onogs (Hydroflurocarbon)
CHF; HFC-23 14,800
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o1 Be§iogoqiod8ieoo0pd [5509?_5=‘ﬂ°m

qS5a8¢&: caondgaddonpd mgi§euon:

Global Scheduled dates for completing ODS phase-out

§Sogpd:rde

ODS group

c§203500503 ¢ 8z(G:(e03¢)
el §&eqprnd
9888200346

Phase- outin

Annex in legal

text of Protocol
industrialised

countries (a)

8.8z
§&eqp: 03¢
qds8¢&:
20p34d Phase

-out in devel-
oping coun-

tries (a)

ma%éjocx;géjmog% c;:?ocrgao(ﬁoé(m) oe@@ Jooo
C
Major CFCs 106 By 1996 By 2010
Annex A, Group |
euocg% G§’.‘)O’Sm(‘7§0§(0‘)) ORES Jooo
C
Halons 152090 By 1994 By 2010
Annex A, Group Il
3ocngonogs 6§205800503(a)1 oeE6 Jooo
C
Other CFCs Eeeie) By 1996 By 2010
Annex B, Group |
< C Q0o¢ C C N
OIOYEOIMIEPRMAYI  G§IMIOM () oe@@ Jooo
300( |) Annex B
Carbon tetrachloride 2%l > By 1996 By 2010

Group Il
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Be§:x2qIn38:c02003 (360gpS:qp:ad mgocd:adEepgdade:
6505839203 2§ e@0o0:(35003) Global Scheduled dates
for completing ODS phase-out

Gogbigdy  opoocsey 4Gl 4 Rdep:
ODS group 290509 (003¢) o3¢ qdse:
Annex in legal gééqu%é wé ‘?8
text of Protocol Oy Fhase out in
$d Phase- . o loping
out in indus- countries (a)
888inBiews  cepcSeondolol oged oo
Methy! chloroform %09(Q) Annex B, By 1996 By 2015
Group Ill
Roda§orclfocyd  egocdaadazion oo JoRo
0mog} HCFCs R0Q(0) Amnex C, 55500 (b) By 2030 (b)
Group |
Rosa§ooffocyd  egoodaadazion ogel 26e8
23§ HBFCs %0e()) By 1996 By 1996
Annex C, Group |l
ABoBESE cppcdodojlol o) oo,
Bromochloromethane  O2(R) By 2002 By 2002
Annex C, Group Il
8a38:n§8s c4005200303() ~ Joog 1029
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Bi BBoSaecp§onoyd(gSogpdiqp: cogpgiesostgndens
28:03

Hydroflurocarbon—HFCs Phase down Schedule

J()OG ??O% GS’B’JOS(TOQUJ’_)(\) 03 Q(TSGc?QOgCCZ SIO(SSW%EC"ZI 0%0']0%
S

6.8 (G208 g§oodisudesondsondozey)daeg ol
@GG@DO’)S@@E GQGO°(7°)C Gc?)@[ic? (BD(H(Y)OTJL 88$ %3@

(')Og (I%Gé &?‘? (D§ @C@D«GOD’.) 3206325 GO«@(SOQ@Q

)
©n
O

[

~So
3
W

=90

[e] C o o o L [\
(.9C\R€J(Y)C)g§ -HFCs @OO‘D& G{Pa oooocoooa.,geo? GCRPSHQ 390@009

oToa@n

On 15 October 2016, in Kigali, the parties to the Montre-
al Protocol on Substances that Deplete the Ozone Layer (the
Montreal Protocol) reached agreement at their 28th Meeting to

phase down consumption and production of hydrofluorocar-

Article 5 Parties: Group 1 Article 5 Parties: Group 2

Baseline Years 2020, 2021 & 2022 2024, 2025 & 2026
Baseline Average production/consumption of Average production/consumption of
Calculation HFCs in 2020, 2021, and 2022 HFCs in 2024, 2025, and 2026
Reduction steps
2024 2028

Freeze

Step 1 2029 10% 2032 10%

Step 2 2035 30% 2037 20%

Step 3 2040 50% 2042 30%

Step 4 2045 80% 2047 85%
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qQu I3egqgomongudeqsadep mp§udiqla cgondsondaze0g)0ad
[g€s0Eqiodgpiapé (g§en8EeeN dlode

Myanmar Ratification to Convention Protocol and it’s

Amendment

€, Q9Ss . € QO ¢ Q 0¢ __ 9 ¢ .S, S
[§§@3§CC&)§3?@L§SC83(D’JOB)OOG€IS@iCGPOODCa?D('Q§OCS§103I

Q ¢ cQ, Q Qs - Q¢. QMC,. Q¢

3?(%@&8’3({](730%6@6330 @OOg&oqpo 3911?0@[9 ®§oqn_0 Co&?CGT.')

9800805 c8205800503007 68 GE:eN (§Eanqadgpiogd 630054l

303E3 3G 0839@03 0lo€e9078Qa30l200S -
pCs 32Q, QP00

Myanmar has acceded to the Vienna Convention, Mon-

o0ea0oppdged 2Q,08m(gd clodoops qodg
Treaty Date of Accession
Q C [ C c o _¢ c
BUOC§O RJUCIQCs OBER 5P $OCIOV |G
Vienna Convention November 24, 1993
< Q C C C N C co_¢ C
Q$00R)§ V0 6§20D0MORPIYYO OBER 9§29 §OCIOV JG O
Montreal Protocol November 24, 1993
m%a% @anéqjors OBER ?.?35 %oéoo:)co JS qor%
London Amendment November 24, 1993
odoEménl @anéaﬂorg Jooe a.?o% cec |J qorca
L L
Copenhagen Amendment May 22, 2009
g‘%ooﬁqog @anéqlor% Joo slv.§.o°> @.§§o']§m 0 qo%
Montreal Amendment May 22, 2009
C C C C C < ']0 <
eplol[e @caocsdoo JO0J 260 @§§0I§00 20 gD
Beijing Amendment May 22, 2009
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ODS Phase- down and Phase—out Schedule of Myanmar

32§) GGD’D(YS(;]@

C < C

C o
OOQ&&SQPSU)COQCSGQOD:

C C
O)’un()(ﬂ@ s(N2000

(0)

9053[05g]s
(0190890538 (G:(g8cloopS-

As Myanmar is classified an Article 5 (Group 1) Develop-

qo3Re:
O

fo) oocx?q]wcxaq]mog§ Chlorofluorocarbons (CFCs) o-o- Joo0
Chlorofluorocarbons R-11, R-12, R-113, R-114,
R-115
J eoocgc% Halon-1211, Halon-1301, 0-0- J020
. Halons Halon-1402
S cg§q8050005mma3q  Chlorofluorocarbons (CFC)  0-0- jooq
OR§ogs R-13, 111, 112, 211, 212,
Halogenated CFCs 213, 214, 215, 216, 217
G mog%oocﬁoospmq%%’fa Carbon Tetrachloride 0-0- J020
. Carbon Tetrachloride
H 80?35: mc@%cwoé: Methyl chloroform 0-0- 09
Methyl chloroform 1-1-1 trichloroethene
E ﬁﬁs%m%%@cg%mog% Hydrobromofluorocarbon o—o—oe@@
Hydrobromofluorocarbon  (HBFC)
Q méﬁ%mc$§8:>3§: Bromochloromethene 0-9- 00
l Bromochloromethene
8&%&00%4%5 Methyl bromide 0-0- J0O¥)
' Methyl bromide
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o1 Boda§mad§ocpdoogseagpyigdadiiaqadqaopd 8m=od

Hydrochloroflurocarbon HCFC, Phase out Management

Schedule
00508:07CB8:036266: 3825092005 000980 wog)
Boda§mad§ucgomgdeagpgdsdceq:dsas 308603§: HCFC

Phase-out Management Plan (HPMP) cr°L) saemocssoop_aewgé

"I c C Qo OC

O:D&II ODCSO)G(Y)@SSQGI
Q < "l Q <

GGI:(YB ©G322000 880’)&%]

()  B033§m8§uc&0mm9s c0odS/0rES3:603
0 9 Lel] GI] g§ { T T L°g T

o ¢ O Q0 [o] ° <
() Bodagoad§ecoonoysaeads(goopd

(Q)  V30ds

Since 2013, Myanmar through the Environmental
Conservation Department (ECD), implemented the project
namely "HCFC Phase-out Management Plan (HPMP)". The
HPMP comprises three Objectives to assist Myanmar to
phase-out consumption of hydrochloroflurocarbons (HCFCs)
as follows-

(1) Limit the supply of HCFCs.

(2) Reduce demand of HCFCs for servicing existing
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BiongSqpos (o) Bcboforc§§ocg§omys cpoegd/ 0o68ohidech
oo§oosyod(@s 835
Objective (1) Limit the supply of HCFCs

Under HPMP project, Myanmar Phase-down the supply
of HCFCs as follow;

<

cagRlepd (360gpdigps (Substances) -
o ¢ O Q0 [o] <
VPOS3YOCVQARMOQS Hydrochlorofluorocarbon—
R-21, R-22, R-31, R-121, R-122, R-123,R-124, R-131,R-132,
R-133, R-141, R-141b, R-142, R-142b, R-151, R-221, R-222,
R-223, R-224, R-225, R-225¢ca, R-225cb, R-226, R-231,
R-232,R-233, R-234, R-235, R-241, R-242, R-243, R-244,
R-251, R-251,R-252, R-253, R-261,R-262, R-271
cagR]|epd 38320p (Phase-out Schedule)
< < C C C < C <
¢ JOOR 9509 JOOO 9&D F>OZC3 0DCIPCI @oog@:
(9] ° C C
QPO sae[gaoaoogaooﬁ
+ Base Line year 2009-2010
< C ° C C C ﬁ 0 <
¢ JOO8) 3&00C s@e@ewm@mq_]ma 00% Ry §$!
(0.9. 028 ¢ 90.0 J. JOOR 33D gé@[owm Qo.QG
0050060008

¢ 10% Reduction on January 1, 2015 (70.36 MT Allow
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cogpylepd3830] (Phase-out Schedule) (325005)

¢ Jojo @é@f)ogé @G@éwoggaorg%ﬁeﬁ 9% echoo:dqgf [
(0.9.J0 J0 ¢ 22.0J.JO J§ PR 8‘3@[ 0O §0O.HD
ea%ooqo%ooc%)
35% Reduction on January 1, 2020 (50.81 MT Allow
2020 t0 2024)

¢ JOJ9 :t)?o%ogé Sae@éoocﬁ?oc) Q_Iog)@ﬁ Gq.g% Gcmgq_m&
(0.0.J0 J§) 6 0.9 . Jo J@ 3B g¢(gloedan J5.60
ea%ooqo%ooc%)
67.5% Reduction on January 1, 2025 (25.14 MT Al-
low 2025 t0 2029)

¢ JOQO @pé?o%ogf: s@e@éoao&j)or% Q_ltf)cgﬁ 3Q-9%
cwgqq%(o.o.ypo © 90.2 . JOQR cYes) gcf:@[oeom
0.35) 605006 908)
97.5% Reduction on January 1, 2030 (1.95 MT Allow
2030 t0 2039)

<

¢ JOGO @p_o‘?tnogc 000% GOQRY (qosf:)f: sﬁ)
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Bed:qed qo38:e0can [googpdigp: 0838/ 0xEQ(gE: mozad
90300Eaé 8Col cpodeus(gés

ODS Legislation and existing licensing system

o < C. S, [RS CQRS, 9

¢ c? CB’JQ]OOO) GO)G:D’J@OO DPO:Q[28 OOC:)gC?@C:/ OOC%@CSO%
c. S Q¢ ¢ Q N NNy c 9¢..Q¢

390800 ?OO(BOOC?C‘; C\?CO)CO?OOGOS@C: P O000§MICCO$:I063

C c c

GqﬁgOGSS@q GPO)@@Q)OSDO@
ocC ¢ ¢ ¢ o¢ C N

QIDZQPCQDC\?OC§ZC\?O(7?C[§C§3’B (O§@ 8’3@6’5 JS C/‘ JOOC/‘ O’]
38§,6(035(Goe0m605  (29/J0og)mq 9050008/ Salosd(ys
6505Egm330loopdI

¢ Regarding the ODS Legislation and licensing system has es-
tablished the licensing system to control the import and ex-
port of ODS with “the Order on the operation of Business
relating to the Ozone Depleting Substances” (Notification
No. 37/ 2014 with the dated of April 25, 2014) in accord-
ance with the authority under Environmental Conservation

Q [o¥y o _¢ CQ < < c__<
¢ wc:396§°33q 3§@L§ (B’JQIOOO Helolelove) @oog&):qu 0)03803413'./

le]

cQo O C Q Iy C < cre Q
&3ecdmayad Signteqis  ontondieapionden:o§(03igoed
C ¢ o¢c ¢ C C o¢Cc Q¢ Q 9
2CEOPSCOCOCEOGPOI00:(JCs e@le ooooq? qcooq,zoae:eqzazo::
C cC 09

g°% @ g¢[g1a10303 BrgoaopaepSigdcloops
¢ For import/ export of ODS, there is additional requirement
for importers/ exporters of ODS to get and endorsement let-

ter from Environmental Conservation Department prior to
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GO)G&?T)@OOO)@SQI’D‘JGBDS CDGU)’.')O)C 030380880

3

@§200Q058:
200 23&im§
a3€olonodeo: @g@odbogn @(Dss‘?§®eﬁ ooo>§o‘5:3908 onagés

N N <
3}?393&\3‘3(313 CDCOgCog%OG’JC!DOD& g@ooqqoae@omaomogmquo

lo]

e oao%@o%oeocnooocﬁ eq%cg%@ézeﬁeoqu

The Ministry of Commerce would only issue import/ export
license for the intended shipment. This is to ensure that cu-
mulative quantity imported by all importers in a calendar

year does not exceed the Montreal Protocol limit.

o Qo C9° C Qo o oc NP o C Qc

Besiagoqodde0co0 @ooggoqpoaocep apScszanda3Eges

28§ 0050§:07CB§:38:e6) g ®°89§oo o?or%eoz:ngf
<

Qo _Q .S 9 N O ¢ . Q .98
O’)QUDC Q)(D?U)Gﬂ(y) 3?@L§eCB’J(H(Y)®oG®GCOD @OO p_a.,at? 61

[]

-

Q e .S QCmQ,
C\?OC@&\?O(Y?C cs @@[Glll

No person shall conduct the operation of business relating
to ozone depleting substance without a registration certifi-

cate issued by Environmental Conservation Department.
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Any person that omits any obligations or violates any pro-
hibitions under the Ozone Order shall be taken legal action

in accordance with section 32 of the Environmental Conser-
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Process for approval of ODS import/ export license in Myanmar

Registered importer

ECD reviews

Importer of ODS regis- applies for import and provides
ter with ECD, MONREC —> | recommendation to | =———b endorsement
ECD for each to importer

Importer applies Ministry of Importer shows
import license to Commerce issues the import
Ministry of import license to license to the

Commerce importer customs

l |

Customs checks

the import Importer can

license and other | me————)| Shipment cleared | == | release ODS to the
supporting market
documents

before clearance
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Objective (2)- Reduce demand of HCFCs for servicing existing
equipment.

HPMP o@)éo&%:eﬁ ésméq_]cﬁ (J) 329 @%eo%ééoop_g u%o%séﬁ
mcx%éj@cxaéjooog% (HCFC/ R22) @éogé:sgo?:@pa@f @ézeoooéeq
9  semodecoemcoiondgpionéoglimad(ggéiod  jojo
BRSEY @ac3ao(0)q0des.908) 003(gS000:([Gs(gScloopSH
OMLMDHRB3§  mS§ecn§omgs  (HCFC/  R22)

N

@9_508 C2:3020 @oag 39[_9 % 00 oo:p_a qp:  0oEa3E:a3:9603
o3 @ 0§ 005 comeaoocamago e@ @@o?oop_on

Under the objective (2) of HPMP Project, Myanmar
issued the notification to ban the split and window type air
conditioning equipment with the cooling capacity 2.5 HP and
less than 2.5 HP using Hydrochlorofluorocarbon (HCFC/R22) to
import into Myanmar commencing from 1* July 2020 and the
next step is to restrict the large scale (HCFC/ R22) based
equipment, for example—chiller, commercial refrigeration

(condensing unit and freezer), industrial refrigeration & cold
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The Government of the Republic of the Union of Myanmar
Ministry of Matural Resources and Envinonmental Consenvation
MNotification No 28 § 2020

10™ Waxing Day of Tagu, 1381,
(2 April 2020)

The Ministry of Matural Resources and Environmental Conserdation of the
Government al the Republic of the Union of Myanmar hereby issues this Notification
in exercise of power conferred wnder section 43 sub-section [b) of the
Ervvironrmental Conservation Law.

Te eontral and prevent the depletion of azane layer aceording ta the HPMP
project being implemented with the approval af Union Cabinet Meeting (9/2003), the
split and window type air conditioning equipment with cooling capacity 2.5 HP and
less than 2.5 HP generated with Hydrochlorafluareearben (HOFC) B-22) which is one
of the main azone depleting substances, are banned to impert inte Myanmar
comrmencing from 1 July 3020

L 1 horse pawer = B000-2000 BTUfhe
2. 15 harsapawer = 11000-12000 BTU/ht
3. 2 horepower = 17000-18000 BTU
4. 25 harsepower = 20000-21000 BTU/he

{5d.) Ohn Winn
Unian Minister
Mew (Fareat)(3)( L) /{0d{Dzane] [ 1605H020)
Date. 2 April 2000

Distribution

President's Office
General Staff office of the President
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Objective (3) Limit new demand of HCFCs

Q g, 8 0 ¢ 0o QO 0 ¢ Q.. <
HPMP Q?OC§0®839€1 U?(YJ:BGJ(DC\?GJ@Q)GJ(TJ’JQ'? QPG@OQJ(D

3206qP:03 Mm§2005(gE:n¢ Buoeqg|d codapde
HCFC-141b  cloCeooo  pre-blended polyol gpzadol o0& 20
G&)Oég(f)q@é@é(ﬂ&)éll

HPMP also includes limit on foam manufacturing enter-
prise using imported pre-blended polyol containing HCFC-141b
in the manufacturing of rigid polyurethane foam for sandwich

panel.
HCFC-141b olo&eoxo pre-blended polyol q[os [99_5035:35;
C C ° N C C <
oocogc:sao?:@[%o JO0qQ-Joosn ogC oG.qo ©ODCOEOOS! JooB
C C C [ C C N C c
??0? J()OO ?§® 8’90803 ‘?0)0)8 9() GO’)(I)&IO)U){? @0)(3]&)[’)_3"
During 2007-2009, the average consumption of HCFC-

141b was 16.71 MT, and also HCFC-141b imported amount was
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wé: HCFC-141b Slo€eoon pre-blended polyol q[o: 008085::
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L L S S
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These amount of pre-blended polyol containing HCFC-
141b was imported with the permission of Prevision of Haz-
arded from Chemical and Related Substances Law issued from
Ministry of Industry without register and endorsement letter

from ECD.

Therefore, Myanmar wishes to phase-out consumption

of HCFCs in foam sector as a part of HPMP and will request for
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®8x03 HFC Phase—down Plan of Myanmar
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The Republic of the Union of Myanmar is preparing to

ratify the Kigali Amendment and will phase down production

o%o%aéjoc\eéj Hydrofluorocarbon

oog§ (HFC)

Hydrofluoro- HFC-134,

carbon HFC-134a,
HFC-143,
HFC-245fa,
HFC-365mfc,
HFC-227ea,
HFC-236c¢b,
HFC-236ea,
HFC-236fa,
HFC-245ca,
HFC-43-10mee,
HFC-32, HFC-125,
HFC-143a,
HFC-41, HFC-152,
HFC-152a, HFC-23

J0Jo 3806 Jo ) 980 m03¢:
0809E:0003 (S0gpdegpiad

39@@:3 :x)o%?cf)sj

Base Line year 2020, 2021 & 2022
< C C O(‘° Cc _C
J0J5 5003¢ 000CB4:310q5
Freeze on 2024
JoJe ??8088 39@@5&)03905%0%
& 00% cayRy|qS!
10% Reduction on 2029
C c o C C <
JOR9 9§003C sae@owmgmqlm )
R0% GogRyyad:
30% Reduction on 2035

< C

Joso [gpdsdopianc(gsaodeodqiad
=) §0% ecm?qlqz%l

50% Reduction on 2040

068 98003€ 36(g820059055/05 @l
©0% SRS

80% Reduction on 2045
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Commonly Used Non-ODS Substitute Refrigerants

FPCIEC0
0gpS: &l
Ceep)
D230
Refrigerant
Type

fc~T~tc ~H-1eH
ogpd:
@epd
Refrigerant

Name

Bdemoadg§

2060d00
HS Code

contagapd
(gScoq
Toxicity &
Flammability

QcC O

m3§omogs  R-30 9 2903.2900 %858

(Chlorocarbon 8eecnd
Boda§oogé  R-290 <1 2711.1200 2836
(HC-290) (Propane) 8seconlagud
Bodaooogé  R-600a <1 2901.1000 2836
(HC-600) (ibutane) 8:econlagud
Boda§omogé  R-600a <1 2901.1000 R RN
(HC-600a) (isobutane) 8:@(\):)&\305
Boda§ocpd  R-1234ze <1 2903.3900 »aB3e)
Bc8ué: (HFO 8reccnd
-1234ze)

Bodaecpd  R-1234yf <1 2903.3900 836§

0 9 ¢ Q < <
32000C3 (HFO 6:6000C0QRW0
-1234yf)
omg§8E R-744 1 2811.2100 23806
6300533 (Carbon 8seecnd
(C0O2) Dioxide-

Cc02)
33:820002 R-717 0 2814.1000 285§
(Ammonia) 8reecnd
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Yearly Import List of Refrigerants and other Gases

2015 (MT) (2016 (MT) [2017 (MT) 2018 (MT)|2019(MT)
HCFC/ R-22

48.39 14.7 70.3521  64.6726 64.412
HFC/ R-134a 166.738  245.9628 850.1132 751.5448 909.076
HFC/ R-410A 63.012 191.6163 737.386 655.5 949.6647
HFC/ R-404A 13.744 56.53 128.172  127.373 561.18
HFC/ R-407c 11.865 75.59 56.586 73.5 131.64
HFC/ R-507 1.13 2.26 174.02 63.28 28.815
HFC/ R-422D 20.34 81.36 81.36 40.68 -
HFC/ R-32 - 200 U 16.6 6 57.2
HFC/ R 227ea - - - 0.37 0.395
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Ways to prevent ozone depletion and climate change

o _¢
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As of now, 99 per cent of the ozone-depleting
substances that are controlled under the Montreal Protocol
have been phased out. Scientists and researchers around the

world continually monitor the ozone layer’s progress.

Joo® ?‘?03088 @[Q?(Séooé 036§L3§°oqj ao%oo%@qp@aq

B@§20q 08292005 Jooo @&?@@ﬁ 640053823 900598000098
3038 o p8ads © o 8Esadimad(gscopdeomiagsareoots
cop §acloopdi

The latest Scientific Assessment of Ozone Depletion
completed in 2018, shows that, as a result, parts of the ozone

layer have recovered at a rate of 1-3% per decade since 2000.

BB 986§:9/00qpeaaq 6(gdMEO[FEa¢ 30O3E:

Besoooopd  Jogo [gpdagdedqpiop  copdieomt
conCmgo(gdsg] FBes:aopd  jogo  [godagSadgpiogl  copds
coolsl 0&figsiea00§ FBedigoopd JoBo (gpdedoganpss eomots

[g§c0pS eomoig§crnepd(gde(ogncs 3B qoloopdi

At projected rates, Northern Hemisphere and mid-

GSODQPoﬁol

latitude ozone will heal completely by the 2030s. The Southern
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Montreal Protocol controls have led to Ozone layer pro-
tection efforts have also contributed to the fight against climate
change by averting an estimated 135 billion tonnes of carbon

dioxide equivalent emissions, from 1990 to 2010.
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We’ve made a lot of progress, but we need to continue

to work together to protect the ozone layer for the future.
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While scientists and researchers find new solutions and

create earth-friendly products, there are things we can all do,
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Refrigeration and air conditioning were major users of
CFCs. Under the Montreal protocol, CFCs have been complete-
ly phased-out. Initially CFCs were replaced by HCFCs and then
HFCs.
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The Kigali amendment is now stimulating a further shift
towards low global warming HFCs or alternative coolants, such
as hydrocarbons or ammonia. This shift to new coolants has
also allowed manufacturers and users to switch to refrigera-

tion and air conditioning systems with more efficient energy

use.
c ¢ C < Q _o < C ° N
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In the 1990s, almost all the foams used to insulate
buildings, refrigerators etc. were ‘blown’ using CFCs. Now CFCs
have been completely replaced by ozone-safe technologies

including HFCs and hydrocarbons.
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Replacing CFCs in inhalers used for asthma and chron-
ic obstructive pulmonary disease (COPD) was more challeng-
ing. However, affordable CFC-free alternatives for all inhaled

treatments have been developed and are now available world-

wide.
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The most potent ODSs controlled under the Protocol
halons - are used in fire protection. Halon production has

been phased out since 2010. However, one remaining

challenge is that halons produced before 2010 are still used for
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Methyl bromide is a potent ODS that was previously
used widely to control pest and diseases, both during crop
production and in food storage. The Montreal Protocol has
stimulated the replacement of methyl bromide with new
methods of pest and disease control that are not only ozone-
safe, but also safer for operators as well.

@88%(7833@§@(§ eqo:eooooeomo% OJGUS’.)GCOE% (333303
@8: (Quarantine pre shipment - QPS) 390305 gcf:@poo:&oaéu

With the exception of a limited quantity allowed for

Quarantine pre shipment (QPS).
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Myanmar has been allowed to import only a small
amount of Methyl bromide annually, from discussions with
importers at the National Ozone Unit Meeting in January
2020, which will only be allowed by the annual quota system

from 2020, and will be phase out by 2025.,
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Even though we are well protected by the ozone layer we

should all be aware of our exposure to UV radiation.

20&aBud03Eeé 20§8200:903 monguS8Ee s

You can help safeguard yourself and your family by...
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Checking UV Index : Pay attention to the ultraviolet (UV) in-

o]

dex, an international standard measurement of the strength of
sunburn-causing UV radiation at a particular place and time,
which gives you an idea of how strong the UV light is in your

area on any given day, on a scale from 1 to 11+.
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Using your shadow to measure UV levels: An easy way to tell
how much UV exposure you are getting is to look for your
shadow. If your shadow is taller than you are (in the early

morning and late afternoon), your UV exposure is likely to be

lower. If your shadow is shorter than you are (around mid-
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Wearing Sunglasses : Be prepared - if outdoors when the UV
index is high, wear sunglasses with total UV protection and a

wide brimmed hat to protect your eyes on bright days.
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Using Sunscreen : When outdoors in the sun, use a sunscreen
that provides good UV protection with a sun protection factor
(SPF) rating of 30 or higher. Put on sunscreen 15 to 20

minutes before going out in the sun.
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About refrigerators:
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Dispose of appliances and equipment with refrigerants re-
sponsibly; When you buy a new appliance such as a refrigera-
tor, look for products that are labeled ‘ozone friendly’ or

‘HCFC free’ or have an energy efficiency label.

Beg M.apde(goéicoc0on3§uon  Condenser§ioopd eqdeoogyo
coqpodal $u§ 20§gEeq: [gopdol cq3demads Freezer mo3es
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Clean the refrigerator regularly at the back where the conden-

ser is located and de-ice the freezer regularly.
cq3539§: Freezer 30p8: cBaa8e000 0gpSigps a0 copdadzol
om0 (03p[gEes(§(g620p5 0gpdiqpia’d wudqp:ali
Put only necessary things in your freezer, remove items that

have been there for months.
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About Air-Conditioners
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Dispose of appliances and equipment with refrigerants re-
sponsibly ; When you buy a new appliance such as a refriger-
ator, look for products that are labeled ‘ozone friendly’ or

‘HCFC free’ or have an energy efficiency label.
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Get the right size; If you are buying a new system, make sure

to get the size that's right for your needs.
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Mount the air-conditioner condenser in the shadow outside. ;

Use blinds if there is too much sun influx that needs clean
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Keep rooms cool at night with ventilation; without air condi-

tioning if possible.
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Incorporate fans; Using fans can reduce your need for extra

cooling.
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Switch your car air conditioner on after you have been driv-
ing for a few minutes with windows open and park your car

in the shadow.
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