Difluoromethane (R32)
Safety Data Sheet

according to Federal Register f Vel. 77, No. 58 [ Monday, March 26, 2012 / Rules and Regulations

Date of issus January 3, 2023 w.aq 3, 2022 Wersion: 2.0

SECTION 1: Identification

141. Identification

Produdt form . Substance
Trade name . Difluoromethang
CAS-Mo. o TE-10-5
Produd code . HFC-32
Fomula . CH2F2

1.2. Recommended use and restrictions on use

Mo additional information available

1.3. Manufacturer

Ruyuan Dongyangguang Fluorine Ca. Ltd.

Chlor-Alkali Industry Base, Development Zone of Ruyuan County, GUAMGDOMG, CHIMNA
512721

T +36-(0)751-5256552

zhanggh.ginnyi@dyg-hec.com

1.4. Emergency telephone number
Emergency number . +06-(0)532-53880000

SECTION 2: Hazard(s) identification

21. Classification of the substance or mixture

GHS-U 5 classification

Flammable gases, Categony 1 Extremely flammakble gas.

Gasesunder pressure : Liquefied gas Contains gas wnder pressure; may explode if heated.
2.2, GHS Label elements, including precautionary statements

GHS-U 5 labelling

Hazard pictograms (GHS-US) : : :

Signalword (GHS2-LS) . Danger

Hazard statements (GHZ-US) . Extremelyflammable gas.
Contains gas under pressure; may explode if heated.
MaY DISPLACE OXYGEM AND CAUSE RAPID SUFFOCATION.
MaY CAUSE FROSTBITE.
MaY FORM EXPLOSIVE MIXTURES WITH AIR.

Precautionary statements (GHS-US) . Donat handle urtil all safety precautions have been read and understood.
Keep away from heat, hot sufaces, sparks, open flames and other ignition sources. Mo
smaoking.

Donot get ineyes, on skin, or on clothing.

Use only outdoors or in awellventilated area.

Storein a wel-ventilated place.

Leaking gas fire: Do not extinguish, unless leak can be stopped safely.
Eliminate allignition sourcesif safe to do so.

IF INHALED:

Remove personto fresh air and keep comfortable for breathing.

Get medical advice/attention.

IF QM SKIM:

Thaw frosted pars with lukewarm water. Donot rub affected area.
Getimmediate medical advice/attention.

DO NOT REMOVE THIS PRODUCT LABEL (or equivalent wording).
Pratect from sunlight when ambient temperature exceeds 52 *C (125°F).
Use a back flow preventive device inthe piping.

Close valve after eachuse andwhen empty.

Mever put cylinders into urv entilated areas of passenger vehicles.
Readand follow the Safety Data Sheet (S05) before use.
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2.3. Other hazards which do not result in classification . My 3
Other hazards not contributingto the » Contact with liquid rg y’ép-se cold Bur ‘i'..gtj-mﬂ.
classification 12 o)
2.4, Unknown acute toxicity (GHS U S) bﬁ ;; o
Not applicable T

position/information on ingredients

3. Substances NG,

MName Proc identifier %o GHS-US classification
Diflucromethane (R32) (CAS-Ha. ) TH-10-5 =995 Flam. Gas 1, HZZD
(Main constituent) Fress. Gas (Lig.), HZED
Full text of hazard classes and H-statements : seesection 18
3.2, Mixtures
Mot applicable
SECTION 4: First-aid measures
441. Description of first aid measures
First-aid measures after inhalation . Remove victim to uncontaminated area wearing selff contained breathing apparatus. Keep
victim warm and rested. Call a doctor. Perform cardiopulmonary resuscitation if breathing
stopped.
First-aid measures after skin contact . In case of frostbite s pray with water for at least 15 minutes. Apply a sterle dressing. Obtain
medical assistance.
First-aid measures after eye contact o Immediately flush eyesthoroughly withrwater for atleast 15 minutes.
First-aid measures after ingestion . Ingestionis not considered a potential route of exposure.
4.2, Most important symptoms and effects (acute and delayed)
Most important symptoms and effects, both . Referto sedion 11.
acute and delayed
4.3. Immediate medical atiention and special treatment, if necessary
Mone.
SECTION 5: Firefighting measures
5A. Suitable (and unsuitable) extinguishing media
Suitable extinguis hing media . Water spray or fog. Dy powder,
Unsuitable extinguishing media . Carbon dioxide. Do not us ewater jetto extinguish.
5.2 Specific hazards arizsing from the chemical
Reactivity . Moreactivity hazard other than the effects described in sub-sections below.
Hazardous combustion produds . Carbormy fluoride. Carbon monoxide. Hydrogen fluoride.
5.3. Special protective equipment and precautions for fire-fighters
Special protective equipment for fire fighters . Incormfined s pace use self-contained breathing apparatus. Standard protective clothing and

equipment [Self Contained Breathing Apparatus) for fire fighters. Standard EN 485 - Protedtive
clothing for firefighters. Standard - EM 658: Protective gloves for firefighters. Standard EM 137 -
Self-contained open-drcuit compress ed air breathing apparatus with full face mask.

Specific methods . Do not extinguish a leaking gas flame unless absolutely necessary. Spontaneous/explosive re-
ignition may occur. Extinguishany other fire. Usefire control measures appropriate forthe
sumounding fire. Exposureto fire and heat radiation may cause gas receptaces to rupture.
Cool endangered receptacies withwater spray jetfrom a protected position. Prevent water
usedin emergency cases from entering sewers and drainage systems. If possible, stop flow of
product. Usewater spray or fog to knock down fire furnes if possible. Move containers away
from the fire area if this can be done without risk.

SECTION 6: Accidental release measures

6.1. Perzonal precautions, protective equipment and emergency procedures

General measures . Tryto stoprelease Evacuate area. Monitor concentration of releas ed product. Consider the
risk of potentially explosive atmospheres. Wear seff-contained breathing apparatus when
entering area unless atmosphere is proved to be safe. Eliminate ignition sources. Ensure
adequate air vertilation. Prevent from entering sewers, basements andworkpits, or any place
whereits accumulation can be dangerous. Act inaccordance with local emergency plan. Stay

upwind.
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6.1.1. For non-emergency personnel
Mo additional information available

6.1.2. Foremergency responders
Mo additional information available

6.2. Environmental precautions

Tryto stoprelease

6.3. Methods and material for containment and cleaning up

Methods and material for containment and . Keep area evacuated and free from ignition sources until any s pilled liquid has evaporated
cleaningup (ground free from frast).

6.4, Reference to other sections

See alsosedlions §and 13.

SECTION T: Handling and storage
T, Precautions for safe handling

Safe handling of the gas receptacle . Referto suppliers container handling instructions. Do not allow backfeed into the container.
Protect cylinders from physical damage; do not drag, roll, slide or drop. When moving cylinders,
evenfor short distances, usea can (trolley, handtruck, etc) designed totransport cylinders.
Leavevale protection caps inplace until the container has been secured against either a wall
or bench or placedina container stand and is ready for use. If user experiences any difficulty
operating cylinder valve discontinue use and contact supplier. Mever attemptto repair or modify
container valves or safety relief devices. Damagedwvalves should be reported immediately to
the supplier. Keep container valve outlets clean and free from contaminants particulady oil and
water. Replace vahle outlet caps or plugs and container caps where supplied as soonas
container is disconnected from equipment. Close container valve after each use and when
empty, even if still connected to equipment. Mever attempt to transfer gases from one
cylinder/'container to anather. Mever use direct flame or electrical heating devices to raise the
pressure of a container. Do not remaove or deface labels provided by the supplier for the
identifization of the cylinder contents. Suck back of water intothe container must be prevented.
Openvahe slowly to avoid pressure shock.

Safe use of the product . Assess the risk of potentially explosive atmospheres and the need for explosion-proaf
equipment. Purge air from system before introducing gas. Take precautionary measures
against static discharge. Keep away from ignition sources (including static discharges).
Consider the use of only non-sparking tools. Ensure equipment is adequately earthed. The
product must be handledin accordance with good industrial by giene and safety procedures.
Only experienced and property instructed persons should handle gases under pressure.
Consider pressure relief device(s) in gas installations. Ensure the complete gas system was (or
is regularly) checked for leaks before use. Do not smoke while handling produdct. Use only
propery s pecfied equipment which is suitable for this produd, its supply pressure and
temperature. Contact your gas supplier if in doubt. Avoid suck back of water, acid and alkalis.
Do not breathe gas. Avoidrelease of produd into atmosphere.

7.2 Conditions for safe storage, including any incompatibilities

Conditions for safe storage, incuding amy . Segregate from oxidant gases and other oxidants instore. All electrical equipment in the

incom patibilities storage areas should be compatible with the risk of a potentially explosive atmos phere.
Observe all regulations and local requirements regarding storage of containers. Containers
should not be stored in conditions likelyto encourage corrasion. Container valve guards or
capsshould be in place. Containers should be stored inthe vertical position and propedy
secured to preventthem from falling over. Stored containers should be periodically checked for
general condition and leakage. Keep container below 50°C in a well ventilated place. Store
containers inlocation free from fire risk and away from sources of heat and ignition. Keep away
from combustible materials.

SECTION 8: Exposure controls/personal protection
8.1. Control parameters
Mo additional information available

8.2, Appropriate engineering controls

Approprate engineering controls . Provide adequate general and | ocal exhaust ventilation. Produd to be handledin a closed
system. Gas detectors should be usedwhen flammable gasesivapours may be released.
Consider the use of a work permit system e.g. for maintenance activities. Systems under
pressure should be regularily checkedfor leakages. Ensure exposure is below occupational
exposure limits (where available).

January 3, 2023 EN {English) e



Difluoromethane (R32)
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 28, 2012 [ Rules and Reg

Ervironmental exposure controls . Referto local regulaticgisy s to the atmosphere. See section 13 for

8.3. Individual protection measures/Personal protective equip
Personal protective equipment:

Ariskassessment should be condudted and documented in eachwork ared
PPE that matches the relevant risk. The following recommendations should begs
should be selected.

Hand protection:

Wear cold insulating gloves when transfilling or breaking transfer connedlions. Standard EM 511 - Cold insulating gloves. Wear working gloves
when handling gas containers. Standard EM 333 - Protedtive gloves against mechanicalrisk.

Eye protection:
Wear goggles whentransfilling or breaking transfer connections. Standard EN 185 - Personal eye-protection - s pecifications
Respiratory protection:

(as filters may be us edif all sumounding conditions e.qg. ty pe and concentrati on of the contaminant(s) and duration of use are known. Use gas
filters with full face mask, where exposure limits may be exceeded for a shor-temm period, e.g. conneding or disconnecting containers. Gas
fiters donot protect against oxygen deficiency. Standard EM 14387 - Gas filtens), combined fiter(s ) and standard EM136, full face masks .

Thermal hazard protection:
Mone inaddition to the above sedtions.
Other information:

Consider the use of flame resistant anti-static safety clothing, Standard EM 120 14116 - Limited flame spread materdals. Standard EM 1145-5-
Pratective clothing: Eledrostatic properties. Wear safety shoeswhile handling containers. Standard EM 150 20345 - Personal protective
equipment - Safety footwear.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties
Phiysical state . Gas
Colour » Colourless.
Odour . Ethereal Poorwarning properies at low concentrations.
Odour threshold . Ddour threshold is subjective and inadequate to wam of overexposure.
pH . Motapplicable for gases and gas mixtures.
Melting point 136 C
Freezing point 136 C
Boiling point : -B1TEC
Critical temperature . TeEC
Critical pressure . BE30KPa
Flash point . Motapplicable for gases and gas mixtures.
Relative evaporation rate (butylacetate=1) . Modata available
Relative evaporation rate (ether=1}) . Motapplicable for gases and gas mixtures.
Flammability (solid, gas) . Extremely flammable gas.
\apour pressure » 13.8 bar(a)
Vapour pressune at 50 °C o 31.4bar(a)
Relative vapour density at 20 °C . Motapplicable.
Relative density 11
Molecular mass . B2 g/mol
Relative gas density 1.8
Solubility o Water 280000 mg/l
Log Pow .
Mot applicable for gas mixtures.
Auto-ignition temperature a4 C
Decomposition tem perature . Mot applicable.
Viscosity, kinematic . Modata available
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Viscosity, dynamic . Moreliable data av

Explosive limits C14-31vaol %

Explosive properies . Motapplicable.

Oxidising properties . Motapplicable.

9.2, Other information

(Gas group . Press. Gas (Lig.)

Additional infarmation . Gasfivapour heavier than air. Ma ulate in confined spaces, particulary at or below
ground level.

SECTION 10: Stability and reactivity
1001, Reactivity
Mo reactivity hazard other than the effects described in sub-sections below.

10.2. Chemical stability
Stable under mormal conditions.

10.3. Possibility of hazardous reactions
Canform explosive mixture with air. May react violenth with oxidants.

10.4. Conditions to avoid
Keep away from heat'sparks/open flames/hot sufaces. — Mo smaoking. Avoid maisture ininstallation systems.

10.5. Incompatible materials
Air, Oxidisers. Moisture. For additional information on compatibility refer to 150 11114,

10.6. Hazardous decom position products
Under normal condiions of storage and wse, hazardous decompasition products should not be produced.

SECTION 11: Toxicological information
11.1. Information on toxicological effects

Acute toxicity {oral) . Mot classified
Acute toxicity {dermal) . Mot classified
Acute toxicity (inhalation) . Mot classified
Skin comosiondmitation © Mot classified
pH: Mot applicable for gases and gas mixtures.
Serious ey e damagesirntation : Mot classified
pH: Mot applicable for gases and gas mixtures.
Respiratany or skin senstisation : Mot classified
Germ cell mutagenicity © Mot classified
Carcinogenicity . Mot classified
Reprodudive toxicity . Mot classified
STOT-single exposure . Mot classified
STOT-repeated exposure . Motclassified
Aspiration hazard : Mot classified
Viscosity, kinematic : Modata available
Most imporntant symptoms and effects, both . Referto sedion 11.

acute and delayed

SECTION 12: Ecological information

124.  Toxicity

Ecology - general . Classification crteria are not met.
Difluoromethane (R32) (7510-5)
LCED 98 h - Fish[mg/] 1507 mg/l
ECED 48h - Daphnia magna [mall] 142 mayl
ECED 72h - Algae [mgll] 852 mg/l
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12.2. Perzistence and degradability

Diflucromethane (R32) (75-105)

Persistence and degradability

| Mot readiy biodegradable.

12.3. Bioaccumulative potential ":_::.._1

Difluoromethane (R32) (75-10.5) hE =

Log Pow 02 e 3

Log Kow Mot applicable for gas mb-:tures.\ﬁ?'f" ) i - }

Bioaccumulative poterntial Mot expectedto bicaccumulate dh—*lg the low log K oty flow = 4). Referto sedtion 9.
124.  Mohility in soil N F

Diflucromethane (R32) (75-105)

Ecology - soil

Because of its high volatility, the producdt is unlikely to cause ground or water pallution.
Partition into sail isunlikely.

12.5. Other adverse effects
Oiher adverse effects

Effect on the czone layer
Globalwarming potential [CC2=1]

Effect on global warming

. Moknown effects from this product.
: Mone.
T

Contains fluornnated greenhous e gases.
When discharged inlarge gquantities may contribute to the greenhouse effect.
Far quantities refer to cylinder label.

SECTION 13: Disposal considerations

131. Disposal methods
Waste treatment methods

Additional information

List of hazardous waste codes (from
Commission Decision 2001/118/EC)

. Contact supplier if guidance is required. Do not discharge into areas where there is arisk of

forming an explosive micture with air. Waste gas should be flared through a suitable burner
with flash back arrestor. Ensure that the emission levels from local regulations or operating
permits are not exceeded. Refer to the EIGA code of practice Doc. 30 "Dis posal of Gases”,
downloadable at http./fwwese. eiga. eu for more guidance on suitable disposal methods. Referto
supplier's waste gas recovery programme. Toxicand comosive gases formed during
combustion should be scrubbed before discharge to atmosphere. Discharge to atmospherein
large quantities should be aveoided. Do not discharge into any place where its accumulation
could be dangerous. Retum wnused product in original cylinder to supplier.

. Extemal treatment and disposal of waste should comphy with applicable local and/or national

regulations.

o 14 06 01 * Chlorofluorocarbons, HCFC, HFC.

SECTION 14: Transport information

Department of Transporation (DOT)
In accordance with DOT

Transport document description
UN-Nao (OOT)

Proper Shipping Mame (DOT)
Class (DOT)

Hazard labels (DOT)

DOT Packaging Mon Bulk (43 CFR 173.x0¢)
DOT Packaging Bulk (48 CFR 173.5xx)
DOT Special Provisions (49 CFR 172.102)

o UN3252 Difluoromethane, 2.1

o UMN3252

. Difluoromethane

o 2.1-Class 2.1 -Flammable gas 4% CFR173.115
. 2.1 -Flammable gas

o302
o 343E
. TED - When porfable tank instrudion T20 is referenced inColumn (7) of the 172.101 Table, the

applicable liquefisd compressed gases are authorized to be transported im portable tanks in
accordance withthe requirements of 173.313 of this subchapter.
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DOT Packaging Exceptions (48 CFR 173.50x)

DOT Quantity Limitations Passenger aircraft/rail
(43 CFR173.27)

DOT Quantity Limitations Cargo aircraft only (49

CFR 175.75)
DOT Vessel Stowage Location

DOT Vessel Stowage Other

Emergency Response Guide (ERG) Number
Other information

Special transport precautions

Transportation of Dangerous Goods

Mot applicable

Transport by sea

Transport document des cription (IMDG)
UN-Ma, (IMDG)

Proper Shipping MName (IMDG)

Class (IMDHZ)

Limited quantities (IMDG)

MFAG-Mo

Airtransport

Transport document des cription (JATA)
UMN-Mo. [1ATA)

Proper Shipping Mame [|ATA)

Class (IATA)

SECTION 15: Regulator
15.1. U 5 Federal regulations

. 306
. Forbidden

;116
. Mosupplementany information available.
. Avoid trans port onvehic es where the load space is not separated from the driver's

information

150 kg

' on a.0qrgg vessel and ona passenger vessel

moretban §he larger of 25 passengers or one

_.:r,he aterial is prohibited on passenger
Efeeded.

compartment. Ensure vehid e driver is aware of the potential hazards of the load and knows
whatto do inthe event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valveis closed and not leaking. - Ensure valve outlet cap nut ar plug(where provided)
is correcthy fitted. - Ensure valve protection device (where provided) is comectly fitted.

: UM 3252 DIFLUOROMETHAME (REFRIGERANT GAS R32), 2.1
o 3282

. DIFLUOROMETHAME (REFRIGERAMT GAS R 32)

. 2-Gases

S H

115

o UN 3252 Difluoromethane, 2.1
B L

. Difluoromethane

2

Diflucromethane (R32) (75-105)

Listed onthe United States TSCA (Toxic Substances Control Act) imventony

15.2. International regulations
CANADA

Diflucromethane (R32) (75-105)

Listed onthe Canadian DSL (Domestic Substances List)

EU-Regulations
Mo additional information available

Mational regulations
Mo additional information available

15.3. U S State regulations
Mo additional information available
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SECTION 16: Other information

according to Fedaral Register / Veol. 77, No. 58 / Monday, March 28, 2012 [ Rules and R

Revision date o 01032021 3 n
Training advice . Ensure operators understa i flammability h‘E.?_ r

v Z
Abbreviations and acromyms: “’-__

ATE - Acute Toxicity Estimate
CLP - Classification Labelling Packaging Regulation; Regulation (EC) Mo 1272/2008

REACH - Reqgistration, Evaluation, Authorisation and Restriction of Chemicals Regulation (EC) Mo
19072006

EINECS - European Inventory of Existing Commerdal Chemical Substances
CAS# - Chemical Abstract Service number

PPE - Personal Protection Equipment

LCED - Lethal Concentration to 50 % of atest population

RMM - Risk Management Measures

FET - Persistent, Bioaccumulative and Toxic

vPvB - Very Persistent and Very Bicaccumulative

STOT-SE ; Specific Target Organ Toxicity - Single Exposure

G54 - Chemical Safety Assessment

EM - European Standard

UM - United Mations

ADR - European Agreement concerning the International Carriage of Dangerous Goods by Road
|ATA - International Air Transport Assocation

IMDG code- Intemational Maritime Dangerous Goods

RID - Regulations concerning the International Carnage of Dangerous Goods by Rail
WEK - Water Hazand Class
STOT - RE : Specific Target Organ T oxicity - Repeated Exposure

503 U3 {BHS HazCom 2012)

This Information Is based an our current knowlsdge and Is inienakd s describe the produict T the pUFpoSSS of health, safsty and enviranimental requirements only. I should naf therefre. be construed 35
guarantesing any spsciic properly of the product
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1. [SCOPE]
This specification applies to the following 3.0v lithium button cell CR2025 made by LIYUAN

BATTERY TECHNOLOGY(YI CHUN)., LTD.
2. [RATINGS] /
TABLE 1 : Q

ITEM UNIT SPECIFICATIONS CONDITIO, F
Nominal voltage Vv 3.0 Standar
. . At 20 J
Nominal capacity mAh 150 standard
Instantaneous short—circuit mA =950 o5 second
current
Off-load voltage \Y =3.20
Storage temperature C 0~35
Standard weight g 2.4/ ‘ Unit cell
Standard 3
Initial 7 . . .
. Minimum 3 Continuous discharge with
Se';"'cte Vo load 7.5kQ, till 2.0v
outpd After 12 months | Standard 6 end-voltage at 20~25C
storage Minimur§ A
TABLE 1I :
ITEM NDITIONS CHARACTERISTICS
Self-discharge Stored fo s at normal temperature,
9 then cyti discharged with 15kQ load till <5%
rate o o =
3. [PERFOR ND TEST METHODS]
Unless othar™ tPed, all the testing is carried out under the condition: environmental
temperatures® ‘C; environmental humidity, 65+20%. Please refer to Table III
4. [S IONS AND CAUTIONS]

| |'Matteries correctly.
nsure the contact points to be clean and conductive.
- FoN)0 not mix different types, different brands batteries to serve together.
o not heat, recharge the batteries.
.5 Do not dispose of the batteries in fire.
4.6 Keep away from the small children, if swallowed promptly see doctor.
4.7 Pay attention to the producing date.
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TABLE III:
No ITEM TEST METHODS STANDARED
. . Using vernier caliper (accuracy=0.02) while Diameter | 20.0 (-0.20
1 Dimensions idi hort-circuit
avoiding short-circui Height
2 Off-load Using multimeter (accuracy=0.25%) internal
voltage resistance=1MQ
Instantaneous | Time of short-circuit should be less than 0.5
3 short-circuit | second and avoid repeated test within half
current an hour

4 Appearance

Eyeballing

no
no flaw

rust, no

5 Capacity

Continuously discharge for 8 hours with
load 7.5kQ, temperature at 20~257C,
humidity at 65 & 20% till 2.0v end-volia
(for fresh battery only: within 3 mo

6 Vibration test

=375h

Put battery on the platform of th
machine, start the machine a

frequency form 10 times
times per minute. keep i g for an hour

Characteristics keep stability

8 discharge
Test

Leakage at
7 high cSjtored under tempe ) for 30 No leakage allowed
temperature ays
Over After 2.0v  end-voltage, continuously

No leakage allowed

discharg r.5 hours
5. [BENCH SECTION OPX] IUM MANGANESE DIOXIDE BUTTON CELL]

3. OV -5 it 1 1

Bench Section of 3.0V Lithium Manganese Dioxide Button Cell

fisR K (Steel of negative pole)

B7# (Pastic ring)

HIBE )} (Slice of Lithium)

R (Septum)

E8 ) (Slice of positive pole)

IFRAFEM (Collector of positive pole)
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6. [DISCHARGE CHARACTERISTICS]

£ $ M AT 1% @

Discharge Characteristics on Load S
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