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Safety of DuPont™ Suva  Refrigerants

DuPont Answers Your Questions about the
Safe Handling and Use of DuPont™ Suva® Refrigerants

DuPont™ Suva” Refrigerants SuveP 409A (R-409A) is a ternary blend of HCFC-
DuPont™ Suvarefrigerants, which are composed 22, HCFC-124, and HCFC-142b that has been

of hydrochlorofluorocarbon (HCFC) and develop_e_:d as a replacemen_t for CFC12 in station-
hydrofluorocarbon (HFC) compounds, were ary positive displacement air-conditioning and
developed as safe, effective alternatives to existing'éfrigeration equipment.

chlorofluorocarbon (CFC) refrigerants. Suva® HP62 (R-404A) refrigerant is a ternary

Suva® 123(R_123) is the DuPont brand name for blend of HFC‘125, HFC'143a, and HFC-134a that

HCFC-123 refrigerant, which is a replacement for has been developed as a long-term replacement for

CFC-11 in centrifugal chillers. R-502 and some R-22 refrigeration applications in
high-, medium-, and low-temperature ranges.

Suve® 124(R-124) is the DuPont brand name for - gyv# HP62 can also be used to retrofit existing R-
HCFC-124 refrigerant, which will have application 502 equipment.

in some CFC-114 systems and is also a component . _
of Suv& MP blends. Suvé® 507 (R-507) is a binary blend of HFC-125

) and HFC-143a that has been developed as a long-
Suve®’ 125(R-125) is the DuPont brand name for  term replacement for R-502 in commercial refrig-
HFC-125, which is a component of some Suva  eration equipment. It can be used in new or existing

blends. R-502 systems.

Suva’ 134a(R-134a) anduve® 134a Autoare Suve® HP service refrigerants are ternary blends of
Du_Pom bran_d names for HFC-134a refrigerant, HFC-125, HC-290, and HCFC-22 that have been
which is a primary replacement for CFC-12. developed as replacements for R-502 primarily for

Suva® MP service refrigerants are ternary blends retrofitting existing systems.
been developed as replacements for CFC-12and  refrigerant replacement for R-502 in medium-

R-500 in a variety of applications. and low-temperature refrigeration; it has dis-

* Suve® MP39 (R-401A) is a replacement for charge temperatures equivalent to R-502.
CFC-12 in medium-temperature stationary » Suve® HP81 (R-402B) is the preferred replace-
positive displacement air-conditioning and ment for R-502 in limited applications where a
refrigeration systems. 10 to 20F increase in compressor discharge

« Suva® MP66 (R-401B) is a replacement for temperature is desirable, such as some ice
CFC-12 in low-temperature stationary refrig- machines and other self-contained equipment.

eration applications and in some transport refrig-
eration equipment. SUYMP66 is also the
recommended alternative for existing R-500

systems.
®
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Table 1

Physical Properties of DuPont™ Suva® Refrigerants

Average Occupational
Boiling Point Exposure Limit*

Product Composition, wt% °C (°F) at 1 atm (ppm v/v)
Suva® 123 100% HCFC-123 27.8 (82) 50
Suva® 124 100% HCFC-124 -10.8 (12.2) 1,000
Suva® 125 100% HFC-125 -48.3 (-55.3) 1,000
Suva® 134a 100% HFC-134a -26 (-15) 1,000
Suva® MP39 53% HCFC-22/13% HFC-152a/34% HCFC-124 -36.1 (-33) 1,000
Suva® MP66 61% HCFC-22/11% HFC-152a/28% HCFC-124 -34.7 (-30.4) 1,000
Suva® 409A 60% HCFC-22/25% HCFC-124/15% HCFC-142b -34 (-30) 1,000
Suva® HP62 44% HFC-125/52% HFC-143/4% HFC-134a -46.4 (-51.6) 1,000
Suva® 507 50% HFC-125/50% HFC-143a -46.7 (-52.1) 1,000
Suva® HP80 60% HFC-125/2% HC-290/38% HCFC-22 -49.2 (-56.5) 1,000
Suva® HP81 38% HFC-125/2% HC-290/60% HCFC-22 -47.3 (-53.2) 1,000
Suva® 408A 7% HFC-125/46% HFC-143a/47% HCFC-22 -44 (-46.3) 1,000
Suva® 407C (9000) 23% HFC-32/25% HFC-125/52% HFC-134a -43.6 (-46.4) 1,000
Suva® 410A (9100) 50% HFC-32/50% HFC-125 -51.5 (-60.8) 1,000
Suva® 95 46% HFC-23/54% FC-116 -88 (-126.5) 1,000

*The occupational exposure limits listed are either the DuPont Acceptable Exposure Limit (AEL) or Threshold Limit Value
(TLV) established by the American Conference of Governmental Industrial Hygienists (ACGIH).

Suvéa® 408A (R-408A) is a ternary blend of HFC-

Users must read and understand the Material

125, HFC-143a, and HCFC-22. It has been devel- Safety Data Sheets (MSDSs) before handling or

oped as a replacement for R-502 in existing low-

using Suvé refrigerants. Failure to follow the

and medium-temperature commercial refrigeration MSDS instructions could result in injury or

equipment. It is an option ®Buv&® HP80 where

death.An MSDS can be obtained for any DuPont

lower operating pressures are desired; however, it refrigerant from the DuPont locations listed on the
does have higher compressor discharge tempera- last page of this technical bulletin, or from any
DuPont refrigerants Authorized Distributor.

tures.

Suve? 407C(9000) is a ternary blend of HFC-32,
HFC-125, and HFC-134a. It has been formulated agntroduction

a similar pressure replacement for HCFC-22 in new-, many years, CFCs have been used successfully

or existing air-conditioning equipment and heat

pumps.

Suvéa® 410A(9100) is a binary blend of HFC-32

as refrigerants, blowing agents, cleaning solvents,

and aerosol propellants. CFCs seemed an ideal

choice due to their unique combination of proper-

and HFC-125. It is a high-pressure replacement forties; however, the exceptional stability of these

HCFC-22 for new air-conditioning applications.
SuveP 95 (R-508B) is an azeotropic mixture

compounds, coupled with their chlorine content,

has linked them to the depletion of the earth’s

of HFC-23 and PFC-116, designed as a replace-

ment for R-503, CFC-13, and HFC-23 in very
low-temperature applications (below <&J-40°C]
evaporator temperature).

Table 1 provides a quick summary of these refrig-
erants, including composition, boiling point, and
acceptable exposure limit (AEL) information.

This technical bulletin answers common safety

protective ozone layer.

As a result, DuPont and many other companies
have developed alternative refrigerants to replace
CFCs. The DuPont series of products are based on

HCFC and HFC compounds. Unlike CFCs, HFCs

contain no chlorine and, therefore, have zero ozone-
depletion potential (ODP). HCFCs do contain
chlorine, but have up to 98% less ODP than CFCs.
The presence of one or more hydrogen atoms in

questions, discusses potential symptoms of overextiCFC molecules allows them to break apart faster
posure, and provides first aid and medical advice in the lower atmosphere so that less chlorine

for effects of overexposure that may occur from

improper use or handling of Siveefrigerants.

reaches the ozone layer.



These alternative refrigerants have similar perfor- Refrigerants should not be exposed to open flames
mance characteristics to CFCs, but with greatly  or electrical heating elements. High temperatures
reduced environmental impact. Stivefrigerants and flames can cause the refrigerants to decompose,
are nonflammable and offer in-use stability and  releasing toxic and irritating fumes. In addition,
zero or reduced ozone-depletion and global- a torch flame can become dramatically larger or
warming potential. Although they are not drop-in  change color if used in high concentrations of many
replacements, HCFC- and HFC-based refrigerants refrigerants including R-500 or R-22, as well as
require minimal changes to existing equipment many alternative refrigerants. This flame enhance-
when compared with other alternative products. Foment can cause surprise or even injury. Always
detailed discussions about retrofitting equipment  recover refrigerants, evacuate equipment, and

with DuPont Suvarefrigerants, refer to DuPont ventilate work areas properly before using any
technical bulletins ART-33, ART-34, ART-36, or  open flames.

ART-37.

Decomposition

Flammability What causes decomposition?

Are Suva® refrigerants flammable? Refrigerants will decompose when exposed to high

Suv@ refrigerants are nonflammable in air at temperatures from flames or electric resistance

temperatures up to 180 (212F) at atmospheric heaters. Decomposition may produce toxic and

pressure, and under normal use conditions. How- irritating compounds, such as hydrogen chloride

ever, DuPont Su¥arefrigerants should not be and hydrogen fluoride.

mixed with any flammable gases or liquids for any

reason because these mixtures can have unpredictHow can | tell if a refrigerant has

able flammability properties and could be unsafe. decomposed?

The strong odors released from the decomposed

refrigerant will irritate your nose and throat. The

irritating nature of these fumes released from
ecomposition will usually force you to evacuate
he area. Follow all DuPont recommendations for

Ir]efrigerant handling to prevent refrigerant decom-

position and other hazards.

Mixtures of some Suvarefrigerants with high
concentrations of air at elevated pressure and/or
temperature can become combustible in the pres-
ence of an ignition source. These products can als
become combustible in an oxygen enriched envi-
ronment (oxygen concentrations greater than that i
air). Whether a mixture containing these products
and air, or these products in an oxygen enriched Are d iti duct
atmosphere become combustible depends on the re ecom’)pOSI lon proaucts
inter-relationship of 1) the temperature 2) the hazardou_sz

pressure, and 3) the proportion of oxygen in the Yes. The acidic vapors produced are dangerous
mixture. In general, these products should not be and the area should be evacuated immediately and

allowed to exist with air above atmospheric pres- Ventilated to prevent exposure to personnel. Any-

sure or at high temperatures; or in an oxygen one exposed to the decomposition products should
enriched environmenThese ﬁroducts should be taken to fresh air and given medical treatment
NOT be mixed with air under pressure for leak ~ Immediately.Do not attempt to continue working
testing or other purposes. in these fumes, they can injure you.

Experimental data has also been reported which . ..

indicate combustibility of HCFC-22 and HFC-134a INhalation Toxicity

in the presence of chlorine. These two products areAre Suva® refrigerants toxic?

used either as pure refrigerants or as components iBuv# refrigerants pose no acute or chronic hazard

some of the Suvablend refrigerants. when they are handled in accordance with DuPont
recommendations and when exposures are main-
tained at or below recommended exposure limits,
such as the DuPont Acceptable Exposure Limit
(AEL).



What is an AEL? limits should be considered an aid in planning for
An AEL is an acceptable exposure limit establishedemergencies or spills, but should not be considered
by DuPont. AELs specify a time-weighted average a substitute for proper engineering controls. For the
(TWA) airborne concentration for which nearly Suvé& refrigerants, an EEL has been set only for

all workers may be repeatedly exposed without ~ Suvé 123. The EEL is 1,000 ppm with a ceiling
adverse effects during an 8- or 12-hour day or limit of 2,500 ppm.

40-hour work week. In practice, short-term expo-

sures should not exceed three times the establishe#fVhat are common symptoms of
exposure limit (AEL, PEL, TLV, or other index) overexposure?

published by the manufacturer, or 1,250 ppm, Inhaling high concentrations of Sifvefrigerant
whichever is lower Repeated exposure to refriger- vapors may cause temporary central nervous

ant vapors at levels above manufacturers' recom- system depression with narcosis (sleepiness),
mended limits may cause adverse health effects, lethargy, and weakness. Other effects that may
and must be avoided. occur include dizziness, a feeling of well-being or
intoxication, and a loss of coordination. Continued
inhalation of refrigerant vapors may produce
heartbeat irregularities (cardiac sensitization),
unconsciousness and, with gross overexposure,

What is a STEL or EEL? even death.

A short-term exposure limit (STEL) is a 15-minute A person experiencingny of the initial symptoms

TWA exposure which should not be exceeded at should be moved to fresh air immediately and kept

any time during the work day. Emergency exposurecalm and quiet. If not breathing, give artificial

limits (EEL) specify airborne concentrations for ~ respiration. If breathing is difficult, use oxygen.

brief periods which should not result in permanent Call a physician immediately. People will exhibit

adverse health effects during emergencies. EELs these effects at very different concentrations;

are established by DuPont for a time period of up tdéherefore, leave a work area immediately if you

one hour with a not-to-exceed ceiling limit. These notic(;a any of these symptoms, even if others with
you do not.

Repair all leaks promptly and control leakage from
refrigeration equipment to keep workplace refriger-
ant concentrations as low as possible.

Mechanical Equipment Room Requirements

* Install an air monitor capable of detecting the refrigerant(s) used in concentrations up to the EEL
or STEL.

* Install suitable alarms that activate at or below the refrigerant’'s AEL, and that will alert persops
outside of the equipment room that a leak condition exists.

* Route relief valve discharge headers and purge units outdoors, away from all air intakes to
building.

« Install local exhaust to ventilate the work area in the event that the air monitor alarm point is
exceeded.

* Follow minimum standards for refrigerants as required and specified by ASHRAE Standard
15-1994 (or the most recent revision).

Refer to DuPont technical bulletin AS-5 for more detailed guidelines for using HCFC-123 in
refrigeration and air-conditioning applications.




What is cardiac sensitization?

As with many other halocarbons or hydrocarbons,

inhalation of high concentrations of S@vafriger-
ants in the presence of high blood levels of the
body’s adrenaline may result in serious heart
irregularities and possible death, an effect known
as cardiac sensitization.

2. Make certain the area is well ventilated. Use

auxiliary ventilation such as blowers or fans,
if necessary, to disperse refrigerant vapors.

Test the work area for available oxygen before
entering enclosed ared3o not use a leak
monitor to test for oxygen.A refrigerant leak
detector will not tell you if adequate oxygen is

In experimental screening studies, test animals were Present to sustain life.

exposed to various levels of refrigerant vapor 4. Install refrigerant leakage detection and oxygen
followed by injection of epinephrine to simulate monitoring equipment in the work areas. For
human stress reactions. Cardiac sensitization with a discussion of leak detection equipment, see
Suv@ refrigerant components ranges from 20,000 DuPont technical bulletin ARTD-27A. Also,

to 150,000 ppm or higher, well above expected
exposures in the workplace. By comparison, a
cardiac sensitization response is observed with
CFC-11 and CFC-12 at approximately 5,000 and

refer to ASHRAE Standard 15-1994, “Safety
Code for Mechanical Ventilation,” for ventila-
tion and air monitoring requirements for
equipment rooms.

50,000 ppm and higher, respectively.

Because of possible disturbances of cardiac rhythn),What should | do if a large

] i ?
catecholamine drugs such as epinephrine should b efrigerant leak or spill occurs:

: - : 0 not attempt to enter the area to repair
considered only as a last resort in life-threatening : : .
emergencies. equipment until the vapors are dispersed, OR

until you are equipped with proper breathing
apparatus. Evacuateveryoneuntil the area has
been ventilated. Use blowers or fans to circulate air
at the floor level and in any basement or low areas.

Can inhaling Suva® refrigerant

vapors cause suffocation?

If a large release of refrigerant occurs, vapors can
concentrate near the floor or in low areas and
displace available oxygen, causing suffocation. In
the event of a large spill or leak, always wear
proper respiratory and other personal protective
equipment. Use self-contained breathing apparatu
or an air-line respirator when entering confined
areas such as tanks or basement areas where vap 0
may have accumulated. Test all work areas for Can | smell Suva
available oxygen using appropriate monitoring
equipment before entering. Place a second em-
ployee outside the work area when you enter, and
use a lifeline to that employee.

Is the deliberate inhalation of Suva”
refrigerant dangerous?

Intentional misuse or deliberate inhalation of Suva
refrigerantanay cause death without warning
SThis practice is extremely dangerous.

refrigerants?

Most refrigerants have such a faint odor that they
can be difficult to detect even at dangerous levels.
Do not use smell as a test for safe levels of refriger-
ants in a work area. Frequent leak checks and air
monitoring are the only adequate ways to determine

How can | work safely on systems that areas are safe for entry and work.

in enclosed areas?

1. Make sure all relief and purge vent piping is
routed outdoors, and away from all air intakes
to the building.



Skin and Eye Contact « A returnable or disposable refrigerant cylinder

Is skin or eye contact with Suva® connected to the discharge side of refrigeration
refrigerants hazardous? or air-conditioning equipment may be exposed

Atroom temperature, Sutactrgeranvapors 5 1ESSUIes et ean exceed e capactyof e
have little effect on skin or eyes. y ’ 9 y

rupture or shatter.

Always wear protective clothing, including long-  pypont owns returnable refrigerant cylinders and
sleeved clothing and gloves, when there is a risk ofton tanks. No returnable container may be refilled
exposure to liquid refrigerants. Protection should py 4 yser without DuPont consent. United States
include goggles and face shield to protect the eyespepartment of Transportation regulations forbid

If liquid refrigerant enters your eyes, flush them  ransportation of returnable cylinders refilled
with plenty or water, then seek medical attention. \yithout DuPont authorization.

Is frostbite a possible hazard?

In liquid form, Suva refrigerants can freeze skin
or eyes on contact, causing frostbite. If you are
splashed with liquid, immediately remove all
clothing that contains refrigerant to prevent

What are the proper procedures for
safely handling disposable and
returnable cylinders?

* Remove liquid from the cylinder when charging
additional freezing. Soak the exposed area in any Suva blend. Once removed from the cylinder

lukewarmwater, not cold or hot. Do not use It can be flashed to vapor for chargmg.
dressings or ointments. Then seek medical attention Verify proper hookup of charging hoses. Do not

immediately. charge to the discharge side of the compressor.
* Open valves slowly.

Pressure and Cylinder Safety « Protect cylinders from moisture and rusting

Can pressurized refrigerants ever during storage.

cause a hazard? « Verify that the refrigerant label matches any color
Yes. Some of the potential hazards may include: ~ €0de or labeling gsed on the equipement.
« In an overfilled container, vessel, or pipeline * Do not tamper with any relief devices on cylin-

where temperature increases may become “liquid ders or refrigerant equment..
full” and immediately cause a dangerous increase¢ Do not drop, dent, or mechanically abuse

in hydrostatic pressure, which can cause high- containers.

pressure leaks or even rupture of the vessel. » Do not recharge disposable or refillable cylinders
« A correctly filled returnable or disposable cylin-  Wwith used refrigerants.

der that is heated above the recommended » Do not use disposable cylinders as compressed

maximum temperature of 52 (125F) could air tanks.

result in dangerously high pressures, possibly in

_ _ Do not force connections.
excess of the cylinder design pressures.

« Do not use flame on cylinders to heat them.
Never expose cylinders to temperatures above
52°C (125F).



General Precautions for Handling Suva® Refrigerants
» Never pressurize systems or vessels containing ‘Stefégerants with air for leak testing or
any other purpose.
* Neverheat cylinders above 52 (125F). Do not place cylinders near flames or heat sources,
or discard into fires.

* Neveruse torches or open flames to heat cylinders during refrigerant charging operations
» Nevertamper with valves or pressure relief devices.

* Neverrefill disposable cylinders withAnything. Any refrigerant heels should be used or
transferred to recovery containers, and the empty cylinder should be properly disposed off

» Never refill disposable or returnable cylinders with reclaimed refrigerants or lubricants. Us
only proper recovery cylinders for this purpose. It is illegal to ship original cylinders with
used refrigerants.

* Neveruse disposable refrigerant cylinders as compressed air tankRefrigerant cylinders
are not coated properly on the inside, and moisture from compressed air will cause corrog
This can weaken the cylinder and cause a violent rupture. There may be NO evidence of
cylinder weakening until it fails.

» Always store refrigerant cylinders in a dry area. Storage in damp areas may permit corrosjon,
which will weaken the cylinders over time. Also do not store in direct sunlight where cylinder
temperatures can exceed®62125F).

1%

on.

How should I correctly braze or  Leave system open during repair to prevent
weld piping on refrigeration or pressure buildup.
air-conditioning equipment? « Use auxiliary ventilation to disperse any fumes or

Make certain there is adequate ventilation _in the  decomposing refrigerant that may have remained
work area, and that you have tested the air space in the piping or equipment during the repair
for safe levels of refrigerant vapor and oxygen. process.

Evacuate the SuVaefrigerant from the equip-  « If you notice an increase in the size or shape of
ment you will be repairing. Recover the refriger-  the open flame, or the flame changes color, stop
ant into a proper recovery cylindéo not vent work immediately and reventilate the equipment.
refrigerant. This flame enhancement effect should be a
Purge system with nitrogen if available. If not, warning that too much refrigerant vapor is still

open the system and ensure no residual pressure present around the equipment.
is present. Drain all lubricant possible from the
area to be welded to prevent fires.



For Further Information:

DuPont Fluorochemicals

Wilmington, DE 19880-0711

(800) 235-SUVA
www.suva.dupont.com

Europe

DuPont de Nemours
International S.A.

2 Chemin du Pavillon

P.O. Box 50

CH-1218 Le Grand-Saconnex
Geneva, Switzerland
41-22-717-5111

Canada

DuPont Canada, Inc.

P.O. Box 2200, Streetsville

Mississauga, Ontario
Canada

L5M 2H3

(905) 821-3300

Mexico

DuPont, S.A. de C.V.
Homero 206

Col. Chapultepec Morales
C.P. 11570 Mexico, D.F.
52-5-722-1100

South America

DuPont do Brasil S.A.
Alameda Itapecuru, 506
Alphaville 06454-080 Barueri
Sao Paulo, Brazil
55-11-7266-8263

DuPont Argentina S.A.
Casilla Correo 1888

Correo Central

1000 Buenos Aires, Argentina
54-1-311-8167

Pacific

DuPont Australia

P.O. Box 930

North Sydney, NSW 2060
Australia

61-2-923-6165

Japan
Mitsui DuPont Fluorochemicals

Co., Ltd.
Chiyoda Honsha Bldg.
5-18, 1-Chome Sarugakucho
Chiyoda-Ku, Tokyo 101-0064 Japan
81-3-5281-5805

Asia

DuPont Taiwan
P.O. Box 81-777
Taipei, Taiwan
886-2-514-4400

DuPont China Limited

P.O. Box TST 98851

1122 New World Office Bldg.
(East Wing)

Tsim Sha Tsui

Kowloon, Hong Kong
Phone: 852-734-5398

Fax: 852-236-83516

DuPont Thailand Ltd.
9-11 Floor, Yada Bldg.
56 Silom Road
Suriyawongse, Bankrak
Bangkok 10500

Phone: 66-2-238-0026
Fax: 66-2-238-4396

DuPont China Ltd.

Rm. 1704, Union Bldg.

100 Yenan Rd. East
Shanghai, PR China 200 002
Phone: 86-21-328-3738
Telex: 33448 DCLSH CN
Fax: 86-21-320-2304

DuPont Far East Inc.
6th Floor Bangunan Samudra

No. 1 JLN. Kontraktor U1/14, SEK Ul

Hicom-Glenmarie Industrial Park

40150 Shah Alam, Selangor Malaysia

Phone 60-3-517-2534

DuPont Korea Inc.

4/5th Floor, Asia Tower

#726, Yeoksam-dong, Kangnam-ku
Seoul, 135-082, Korea
82-2-721-5114

DuPont Singapore Pte. Ltd.
1 Maritime Square #07 01
World Trade Centre
Singapore 0409
65-273-2244

DuPont Far East, Philippines
8th Floor, Solid Bank Bldg.
777 Paseo de Roxas
Makati, Metro Manila
Philippines

Phone: 63-2-818-9911

Fax: 63-2-818-9659

DuPont Far East Inc.
7A Murray’s Gate Road
Alwarpet

Madras, 600 018, India
91-44-454-029

DuPont Far East Inc.—Pakistan
9 Khayaban-E-Shaheen
Defence Phase 5

Karachi, Pakistan
92-21-533-350

DuPont Far East Inc.
P.O. Box 2553/Jkt
Jakarta 10001, Indonesia
62-21-517-800

The information contained herein is based on technical data and tests which we believe to be reliable and is intenggakimonsenaving technical
skill, at their own discretion and risk. Because conditions of use are outside of DuPont control, we can assume no tissility ébtained or damages

incurred through the application of the data presented.
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