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Introduction The compositions of Su9at07C and Sua410A are

Background as follows:

Chlorodifluoromethane (R-22 or HCFC-22) has been HFC-32  HFC-125  HFC-134a
used as a refrigerant in various refrigeration, indus-  g,,ya7 407 (R-407C), wt% 7 " o
trial cooling, air conditioning, and heating applica- Suva® 410A (R-410A), wit% 50 o >

tions for over five decades. The low ozone depletion

potential of R-22 compared to CFC-11 (chloro- Because Su¥a407C and Su¥a410A are mixtures of

fluorocarbon 11) and CFC-12 and its excellent ; ;
: ; = HF hey h I l.
refrigerant properties have helped facilitate the Cs, they have zero ozone depletion potentia

transition away from CFCs. However, R-22 will be  Table 1lists the chemical names and formulae of the
phased out in the first quarter of the 21st century. In components that make up Stv¥@®7C and Suva
preparation for this phaseout, DuPont offers Suva  410A.

407C and Suva410A, environmentally acceptable

alternatives to R-22.

Suva® 407C and Suva" 410A

Refrigerant Descriptions

Suv& 407C is a non-ozone-depleting blend of three
hydrofluorocarbon (HFC) refrigerants. It exhibits
performance characteristics similar to R-22. Suva
410A is a non-ozone-depleting blend of two HFC
refrigerants. It exhibits higher pressures and refrigera-
tion capacity than R-22.

Table 1
Components of Suva” 407C: HFC-32/HFC-125/HFC-134a
and Suva” 410A: HFC-32/HFC-125

Component Chemical Name Formula CAS Number Molecular Weight
HFC-32 Difluoromethane CF.H, 75-10-5 52.0
HFC-125 Pentafluoroethane CF,CHF, 354-33-6 120.0
HFC-134a 1,1,1,2-Tetrafluoroethane CF,CHF 811-97-2 102.0




Uses Physical Properties

Suv® 407C refrigerant performs similarly to General physical properties for SGv07C and
HCFC-22 under evaporator temperatures ranging  Suv& 410A are shown ifTable 3. The pressure-
from —7 to 10C (20 to 50F). It is designed for enthalpy diagrams for Su¥407C are shown in

use in new equipment and as a service refrigerant forFigures 1and2.
existing HCFC-22 air conditioner and heat pump

equipment. Additional physical property data may be found

in other DuPont publications. Bulletin ART-26
Suv® 410A is intended for use in new air condition- contains viscosity, thermal conductivity, and heat
ing applications that have traditionally been serviced capacity for the liquid and vapor phases of Suva
by HCFC-22. Many other applications are also 407C. Bulletin ART-31 contains viscosity, thermal
possible such as medium and low temperature refrig-conductivity, and heat capacity for the liquid and
eration. Due to the significantly higher pressures thatvapor phases of Suvd10A. Thermodynamic
Suv® 410A exhibits compared to HCFC-22, a typical properties booklets are also available for Sul@vC
compressor designed for HCFC-22 cannot be used and Suv&410A in both English and metric units.
with Suv& 410A.

Table 2shows theoretical performance of Stiva
407C, Suva410A, and HCFC-22. Suva07C
exhibits similar performance to HCFC-22, while
Suv@ 410A gives significantly higher pressures and
refrigeration capacity.

Table 2
Theoretical Cycle Performance
Suva" 407C Suva” 410A
HCFC-22 (R-407C) (R-410A)

Refrigeration Capacity (HCFC-22 = 1.0) 1.00 1.00 1.45
Coefficient of Performance 6.43 6.27 6.07
Compression Ratio 2.66 2.83 2.62
Compressor Discharge Temperature, °C (°F) 77.3(171.2) 75.1(167.1) 74.6 (166.3)
Compressor Discharge Pressure, kPa abs (psia) 1662 (241.0) 1763 (255.6) 2612 (378.8)
Temperature Glide, °C (°F) 0 (0) 4.9 (8.9) 0 (0)

Conditions: 43.3°C (110°F) condenser/7.2°C (45°F) evaporator/2.8°C (5°F) of subcooling/8.3°C (15°F) of superheat



General Property Information, Suva” 407C, Suva® 410A, and HCFC-22

Table 3

Suva® 407C Suva” 410A
Physical Property Unit (R-407C) (R-410A) HCFC-22
Molecular Weight, avg. g/mol 86.20 72.58 86.47
Vapor Pressure at kPa abs 1174.1 1652.9 1043.1
25°C (77°F) psia 170.29 239.73 151.40
Boiling Point (1 atm) °C -43.56 -51.63 -40.80
°F -46.40 -60.76 -41.40
Critical Temperature °C 86.74 72.13 96.24
°F 188.13 161.83 205.24
Critical Pressure kPa abs 4619.10 4926.1 4980.71
psia 669.95 7145 722.39
Critical Density kg/m3 527.30 488.90 524.21
Ib/ft® 32.92 30.62 32.73
Liquid Density at kg/m? 1134.0 1062.4 1194.68
25°C (77°F) Ib/ft3 70.80 66.32 74.53
Density, Satd. Vapor at kg/m? 41.98 65.92 44.21
25°C (77°F) Ib/ft3 2.62 4.12 2.76
Specific Heat, Liquid at kJ/kg-K 1.54 1.84 1.24
25°C (77°F) Btu/lb-°F 0.367 0.440 0.296
Specific Heat, Vapor at kJ/kg-K 0.830 0.832 0.685
25°C (77°F) (1 atm) Btu/lb-°F 0.198 0.199 0.157
Vapor Pressure of Satd. kPa abs 1173.4 1652.9 1043.1
Liquid at 25°C (77°F) psia 170.3 239.73 151.4
Heat of Vaporization kJ/kg 245.1 276.2 233.5
at Normal Boiling Point Btu/lb 105.4 118.8 100.4
Thermal Conductivity at
25°C (77°F)
Liquid W/m-K 0.0819 0.0886 0.0849
Btu/hr-ft-°F 0.0455 0.0511 0.0458
Vapor (1 atm) W/m-K 0.01314 0.01339 0.01074
Btu/hr-ft-°F 0.00758 0.00772 0.00621
Viscosity at 25°C (77°F)
Liquid Pa-s 1.60 x 10™* 1.20 x 10™* 1.59 x 10™*
Vapor (1 atm) Pa-s 1.23 x 10°® 1.27 x 10°® 1.30 x 10°®
Flammability Limit in Air (1 atm) vol% none none none
Ozone Depletion Potential CFC-11=1.0 0 0 0.05
Halocarbon Global CFC-11=1.0 0.38 0.46 0.34
Warming Potential
Global Warming Potential CO,=1.0 1600 1890 1700
(100-yr ITH)
TSCA Inventory Status Included yes yes yes
Inhalation Exposure ppm 1000 1000 1000
Limit* (8- and 12-hr TWA)

*The exposure limit is calculated based on the DuPont Acceptable Exposure Limit (AEL) for each component of the refrigerant
blend. AEL is an airborne exposure limit established by DuPont that specifies time-weighted average concentrations to which
nearly all workers may be repeatedly exposed without adverse effects during an 8- or 12-hr workday and a 40-hr work week.



Pressure-Enthalpy Diagram for Suva” 407C (English Units)

Figure 1.
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Pressure (bar)

Figure 2. Pressure-Enthalpy Diagram for Suva® 407C (Sl Units)
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Figure 3. Pressure-Enthalpy Diagram for Suva“” 410A (English Units)
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Pressure (MPa)

Figure 4. Pressure-Enthalpy Diagram for Suva“ 410A (Sl Units)
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Chemical/Thermal Stability

Stability with Metals
Stability tests for refrigerants with metals are typicall
performed in the presence of refrigeration lubricants.

This test is run in sealed glass tubes at temperatures

much higher than those encountered in refrigeration
and air conditioning systems and is therefore referre

to as an accelerated aging test. Results of sealed tub

stability tests for HCFC-22/mineral oil and alkyl-
benzene lubricants have shown long-term stability in
contact with copper, steel, and aluminum. And the
fact that HCFC-22/mineral oil and alkylbenzene
systems have been performing in the field in air
conditioner and refrigeration systems for the last 50
years verifies the results from these stability tests.
Polyol ester lubricants (POEs) are among the pro-
posed lubricants for use with S&&07C and Suva
410A. Therefore, stability tests of these refrigerants
with POEs and metals were performed.

The test method followed was generally the same
as ASHRAE 97 with several minor modifications.

A 3-mL volume of refrigerant/lubricant solution was
heated in the presence of copper, steel, and aluminu
coupons in an oven for 14 days at AC%347F) or
200°C (392F) for 14 days. Both the neat refrigerant
and a mixture of lubricant and refrigerant (50/50

volume ratio) were tested. Stability and visual ratings

were obtained on both the liquid solutions and the

metal coupons after the designated exposure time.
The stability ratings range from 0 to 5, with 0 being
the best and 5 being the worst. Visual ratings indicate

Yhow the metal or refrigerant or lubricant/refrigerant

solution appeared to a visual inspection. A rating of
“0” indicates no perceptible change in appearance.

(ﬁny perceptible change of color, clarity, or surface
i

nish changes the rating to “1.” Mixtures of CFC
fefrigerants and conventional mineral oils generally
get a rating of “3,” which is the limit of acceptability.
The new refrigerants and lubricants must outperform
those being replaced in order to be considered
acceptable.

After the visual ratings were obtained, sample tubes
were opened, and the lubricant and refrigerant were
analyzed. The lubricant was typically checked for
halide content and breakdown products, while the
refrigerant was examined for the presence of decom-
position productsTable 4 summarizes the data from
these sealed tube stability tests for Sud@7C and
Suvé& 410A and various commercial POE lubricants.
Stability and visual ratings are listed for the neat
refrigerant, the lubricant/refrigerant solution, and

e three metals that were present in the lubricant/
refrigerant solutions. Samples were analyzed for
decomposition products in most cases. Typical level
measurements for decomposition products, if they are
detected, are in the low parts per million (ppm) range.

Table 4
Stability of Suva” 407C and Suva® 410A with Metals and Polyol Ester Lubricants
Suva" 407C Suva" 407C Suva" 407C Suva” 410A Suva® 410A
with with with with with
Castrol “Icematic” | Castrol “Icematic” Lubrizol Mobil CPI Solest

Property SW32 SwW22 RL32 EAL22 35
Stability and Visual Ratings
Neat refrigerant 1,H 0 0 0 0
Refrigerant/lubricant 0 1,G 1 0 0
Copper 2,T 1,T 0 0 0
Iron 1,T 1,T 0 1 1
Aluminum 0 0 0 0 0
Fluoride ion ND (<7 ppm) ND (<7 ppm) ND (<7 ppm) | ND (<7 ppm) | ND (<7 ppm)

Stability Ratings: 0-5 (Visual Ratings)
0—Best
1—First detectable change

ND—Not determined
P—Precipitate

3—Equivalent to CFC/mineral oil T—Tarnish
(moderate discoloration or light corrosion) G—Gel
5—Coked—heavy solids or corrosion H—Haze



The results obtained from these sealed tube stability Compatibility with Elastomers

tests for Suva407C/POEs and Su¥d10A/POEs Compatibility results are listed ifable 5for
indicate acceptable chemical stability in the presenceHCFC-22 neat, Sufa407C neat, and Suv407C/
of common metals used in refrigeration and air polyol ester lubricant mixture, in the presence of
conditioner systems. elastomersTable 6 presents similar data for Sitva

410A. It should be recognized that these data reflect
compatibility in sealed tube tests, and that refrigerant
compatibility in real systems can be influenced by the
actual operating conditions, the nature of the poly-
mers used, compounding formulations of the poly-
mers, and the curing or vulcanization processes used
to create the polymer. Polymers should always be
tested under actual operating conditions before

Thermal Decomposition reaching final conclusions about their suitability.

Like HCFC-22, Suva407C and Suva410A refriger- The ratings shown ifables 5and6 are based on

ants will decompose when exposed to high tempera- samples of each elastomer subjected to aging in a
ture or flame sources. Decomposition may produce sealed tube in the presence of the refrigerant and
toxic and irritating compounds, such as hydrogen  lubricant. For the neat refrigerant (both HCFC-22 and
fluoride. The decomposition products released will  Suvé refrigerant), the aging occurred for two weeks
irritate the nose and throat. Therefore, it is important at room temperature. For the S@ivafrigerant/polyol

to prevent exposure to decomposition products by  ester lubricant mixture, aging occurred for two weeks

Note: Lubricant/refrigerant combinations shown
throughout this report are for purposes of comparing
and illustrating the stability and compatibility of
different lubricants with Su¥arefrigerants. No
recommendation is made or implied. Contact your
equipment manufacturer for the recommended
lubricant for use with Su¥earefrigerants.

following DuPont Material Safety Data Sheet at 100C (212F). Physical properties of the sample
(MSDS) recommendations for handling. elastomers were measured before and after aging.
Compatibility Concerns If HCFC-22 Compatibility with Plastics

and Suva Refrigerants Are Mixed Compatibility results are listed ifable 7 for
HCFC-22 and Suvarefrigerants are chemically R-22 neat, Suva407C neat, and Suvd407C/polyol

compatible with each other. This means they do NOTester lubricant mixture, in the presence of plastics.
react with each other and form other compounds.  Table 8 presents similar data for Siva10A. It
However, when these refrigerants are mixed by should be recognized that these data reflect compat-
accident or deliberately, they will form mixtures that ibility in sealed tube tests, and that refrigerant com-
can be difficult to separate. Mixtures of HCFC-22 andpatibility in real systems can be influenced by the
Suv@ refrigerants cannot be separated in on-site actual operating conditions, the nature of the poly-
recycle machines or in typical facilities of an off-site mers used, and the compounding formulations of the
reclaimer. These mixtures will have to be disposed ofpolymers. Polymers should always be tested under
by incineration. actual operating conditions before reaching final

Also, mixtures of HCFC-22 and Suvd07C or Suva conclusions about their suitability.
410A refrigerants will have performance properties The ratings shown ifiables 7and8 are based on
different than either refrigerant alone. Therefore, we samples of each plastic subjected to aging in a sealed
do not recommend mixing HCFC-22 and Stuva tube in the presence of the refrigerant and lubricant.
refrigerants in any system. For the neat refrigerant (both HCFC-22 and Suva
refrigerant), the aging occurred for two weeks at room
- I T temperature. For the Suveefrigerant/polyol ester
Materials Cqmpatlblllty i lubricant mixture, aging occurred for two weeks at
Because Suvarefrigerants will be used in many 100°C (212F). Physical properties of the sample

different applications, it is important to review plastics were measured before and after aging.
materials of construction for compatibility when

designing new equipment, retrofitting existing equip- Refrigerant comes in contact with the motor windings
ment, or preparing storage and handling facilities. Th& hermetic and semi-hermetic compressors. As a

following compatibility data is for Su¢a407C and result, the motor materials must be compatible with
Suv&@ 410A with some elastomers and plastics the refrigerant and lubricant used in the system.
commonly found in air conditioning and refrigeration Equipment manufacturers have tested the compatibil-
systems. ity of their motor materials with Subaefrigerants

and polyol ester lubricants. Be sure to check with the
manufacturer of your equipment before using Suva
refrigerant in any hermetic or semi-hermetic
COMpressor.



Table b

Compatibility of Suva” 407C Refrigerant with Selected Elastomers

R22 Suva® 407C (R-407C) Suva® 407C/Polyol Ester
Hardness Hardness Hardness
Linear Change, Linear Change, Linear | Change,

Material Rating | Swell, % Units | Rating | Swell, % Units | Rating | Swell, % | Units
Alcryn® 0 -3 0 0 1 4 0 0 -10
Buna S 2a 1 -21 0 1 -10 1 6 -38
Butyl Rubber 0 0 -7 0 -1 0 0 -1 -8
Chlorosulfonated

Polyethylene 1 0 -7 0 0 0 1 6 -12
EPDM 0 -1 -8 0 0 -6 0 -1 0
Ethylene Acrylic 2b 19 -12 0 8 -7 2 16 -12
Hytrel® 0 9 -2 0 2 0 0 3 0
Kalrez® 1 11 — 1 5 -16 1 6 -23
Natural Rubber 1 11 -9 0 -1 -3 0 5 -10
NBR 2b — =21 0 0 -1 0 5 -8
Neoprene 2a 15 -20 0 1 -1 0 1 -10
Polysulfide 1 2 -13 0 0 1 0 0 5
Polyurethane 2 21 =17 0 4 -6 1c 7 -30
Santoprene® 0 1 -1 0 0 1 0 -1 -3
Silicone 1 11 -3 0 2 -10 1 6 -13
Viton® A 1 21 -4 2 14 -12 2 23 -15
Viton® B 2 18 =17 2 15 -28 2 18 -32
Rating Comments
0—Both % linear swell and hardness change are less than 10 a—Sample popped due to rapid degassing
1—Either swell OR hardness change greater than 10 b—Sample distorted
2—Both swell AND hardness change greater than 10 c—Significant loss of tensile properties

Table 6

Compatibility of Suva” 410A Refrigerant with Selected Elastomers

R22 Suva® 410A (R-410A) Suva® 410A/Polyol Ester
Hardness Hardness Hardness
Linear Change, Linear Change, Linear | Change,

Material Rating | Swell, % Units | Rating | Swell, % Units | Rating | Swell, % | Units
Alcryn® 0 -3 0 0 0 -3 0 5 -6
Buna S 2a 1 -21 1 0 -14 2 32 -42
Butyl Rubber 0 0 -7 0 0 0 0 2 -6
Chlorosulfonated

Polyethylene 1 0 -7 0 2 -4 0 4 -8
EPDM 0 -1 -8 0 1 -3 0 0 1
Ethylene Acrylic 2b 19 -12 0 7 -7 1 17 -9
Hytrel® 0 9 -2 0 3 -1 0 6 -1
Kalrez® 1 11 — 1 5 -16 1 4 -13
Natural Rubber 1 11 -9 0 2 -4 2 11 -12
NBR 2b — -21 0 5 -10 1 8 -30
Neoprene 2a 15 -20 0 0 2 0 3 -8
Polysulfide 1 2 -13 0 0 -3 0 2 -1
Polyurethane 2 21 -17 0 6 -5 2d — —
Santoprene® 0 1 -1 0 -1 -3 0 1 -1
Silicone 1 11 -3 0 4 -4 1 9 -12
Viton® A 1 21 -4 2 12 -15 2 15 -12
Viton® B 2 18 -17 2 14 -18 2 19 -32
Rating Comments

0—Both % linear swell and hardness change are less than 10
1—Either swell OR hardness change greater than 10
2—Both swell AND hardness change greater than 10

10

a—Sample popped due to rapid degassing
b—Sample distorted
c—Significant loss of tensile properties
d—Sample destroyed



Table 7

Compatibility of Suva® 407C Refrigerant with Selected Plastics

Plastic

R22

Suva® 407C (R-407C)

Suva® 407C/Polyol Ester

Weight
Change,
%

Weight
Change,
Rating %

Rating

Weight
Change,
%

High-Density Polyethylene
Polypropylene
Polystyrene
Polyvinyl Chloride
Fluoropolymers

PTFE

ETFE

PVDF
ABS
Epoxy
Acetal
Modified Polyphenylene Oxide
Polycarbonate
Poly(butylene terephthalate)
Nylon
Polyetherimide
Polyimide
Polyphenylene Sulfide
Polysulfone
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Rating

0—Best by visual inspection and weight change
1—Borderline by visual inspection and weight change
2—Worst by visual inspection and weight change

Table 8

Comments

a—No change

b—Surface change
c—Destroyed or dissolved

Compatibility of Suva” 410A Refrigerant with Selected Plastics

Plastic

R22

Suva® 410A (R-410A)

Suva® 410A/Polyol Ester

Weight
Change,
%

Weight
Change,
Rating %

Rating

Weight
Change,
%

High-Density Polyethylene
Polypropylene
Polystyrene
Polyvinyl Chloride
Fluoropolymers

PTFE

ETFE

PVDF
ABS
Epoxy
Acetal
Modified Polyphenylene Oxide
Polycarbonate
Poly(butylene terephthalate)
Nylon
Polyetherimide
Polyimide
Polyphenylene Sulfide
Polysulfone

WOITOW—-==NWOWO w 00 > N o w

_

o —-~00
oO~N-—-0

NWO OO0 PRPWWOURAEN

RN N e N e J e JY e JSIE QU QUL WY o, RN G W G

1
1b
2c

1

1

1

1
2c
0
b

Y

_\_\ooa‘__\_\_\

N
OOoOOON

NWO—_ONEPRPW_ANOOIWN

Rating

0—Best by visual inspection and weight change
1—Borderline by visual inspection and weight change
2—Worst by visual inspection and weight change
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Comments

a—No change

b—Surface change
c—Destroyed or dissolved



Compatibility with Desiccants Note that HCFC-22/mineral oil and HCFC-22/
In refrigeration systems, keeping the refrigerant and alkylbenzene liquid phase miscibility are listed for
lubricant free of moisture is very important. Dryers reference. In general, HCFC-22 and mineral oil are
filled with moisture-absorbing desiccant are typically miscible over most of the expected ranges of operat-
used to prevent moisture accumulation. The XH-6  ing conditions for normal air conditioning and high to
desiccant produced by UOP is typically used for R22 medium temperature operation. HCFC-22 and
While this desiccant, as well as UOP’s XH-9, is alkylbenzene are miscible over a much wider range of
compatible with Suva407C and Suva410A, both temperatures. Miscibility is generally believed to aid
desiccants will absorb R32. The XH-11 desiccant  lubricant return to the compressor. Therefore, it may
from UOP is compatible with Su%#07C and Suva  be desirable in a retrofit of an existing system of this
410A and will exclude R32. Sporfaand Alco offer type to use a miscible lubricant with SEFC
solid core driers that are compatible with Su¢a7C  refrigerants. In general, SWaFC refrigerants such
and Suva 410A. as Suva@407C and Suva410A are miscible with
polyol ester lubricant and immiscible with
Refri ti Lubri t alkylbenzene; ar_1d mineral oil lubricant. Another
efrigeration Lubricants important point is that residual mineral oil or
Most compressors require a lubricant to protect alkylbenzene left in a refrigeration system after a
internal moving parts. The compressor manufacturer retrofit to any HFC refrigerant is performed decreases
usually recommends the type of lubricant and proper the lubricant/refrigerant miscibility. This is one of the
viscosity that should be used to ensure acceptable reasons why three oil changes are generally recom-
operation and equipment durability. Recommenda- mended when a system is being converted or retrofit
tions are based on several criteria, which can includeto use HFC refrigerants and POE lubricants.

* lubricity 3 Table 9lists the liquid phase miscibility of Suva
lubricant/refrigerant solubility 407C and Suva410A refrigerants with multiple
lubricant/refrigerant miscibility lubricants. The miscibility is determined by several

compatibility with materials of construction factors: the relative amounts of refrigerant and

. L . lubricant present, the temperature, the chemical
mgrrirggrlnsstab'“ty and compatibility with other makeup of the lubricant and of the refrigerant, and the

viscosity of the lubricant. The table shows the tem-
It is important to follow the manufacturer’s recom-  perature range over which several different composi-
mendations for lubricants to be used with their tions of refrigerant and lubricants are fully miscible.

equipment. Compressor and equipment manufacturers are testing
Lubricant return to the compressors is very importantand recommending lubricants for use in their equip-
as well. One factor that affects this is the liquid-phasemnent with Suv& 407C and Suva410A refrigerants.

lubricant/refrigerant miscibility, particularly at There will be continuing research and development
evaporator temperatures. Miscibility is the ability of ~of new lubricants by the equipment manufacturers in
two liquids to mix and form a single liquid phase— Yyears to comelherefore, we strongly recommend

similar to water and alcohol. Ideally, the lubricant/  that you review your system lubricant needs with
refrigerant pair have sufficient miscibility or mutual the equipment manufacturers before any unit
solubility to allow the lubricant to flow with the liquid installation or retrofit to Suva® 407C or Suv&
refrigerant and return to the compressor. Even if the 410A refrigerant.

lubricant/refrigerant pair are not miscible (two liquid

phases form) in the evaporator, they may still have Safety

some degree of solubility. Solubility of refrigerant in ) o

lubricant lowers lubricant viscosity, which helps it ~ Inhalation Toxicity

flow through the evaporator and return to the com- Suvé 407C and Suva410A refrigerants pose no
pressor. This is why many refrigeration systems can acute or chronic hazard when handled in accordance
operate properly, even though the lubricant and with DuPont recommendations and when exposures
refrigerant are immiscible (yet partially soluble) at  are maintained at or below recommended exposure
evaporation temperatures. Other factors, such as  limits, such as the DuPont Acceptable Exposure Limit
refrigerant vapor velocity and system geometry, (AEL) of 1000 ppm. An AEL is an airborne exposure
play key roles in lubricant return. Overall, it is limit established by DuPont that specifies time-
important to note that lubricant/refrigerant miscibility weighted average (TWA) airborne concentrations,

is helpful, but not necessarily essential for proper

system operation.
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Table 9
Miscibility of Suva” 407C and Suva” 410A Refrigerants in Various Lubricants
(Miscible Temperature Range Shown in °C)

Suva” 407C (R-407C) in Various Lubricants
Combinations Tested
(% Refrigerant in Mixture)

Mobil EAL32 Lubrikuhl 32 Castrol SW32
wit% Min. Max. Min. Max. Min. Max.
95 -60 80 -60 80 -60 80
90 -60 80 -50 80 -55 80
80 -60 80 -50 80 No Data No Data
60 -60 80 -60 80 -60 80
30 -60 80 -60 80 -60 80
Suva" 410A (R-410A) in Various Lubricants
Mobil EAL22CC Mobil EAL68 Castrol SW32 Solest 35 Solest 68
wt% Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
95 -30 45 -60 70 -60 70 -60 70 -50 50
90 0 25 -40 45 -60 60 -35 50 Imm. Imm.
80 0 25 -20 45 -50 60 -10 50 Imm. Imm.
60 10 30 -30 40 -50 70 -10 70 65 70
30 -50 70 -50 70 -60 70 -50 70 10 70

usually 8 hr, to which nearly all workers may be
repeatedly exposed without adverse effects. In

Cardiac Sensitization
An effect that occurs with most hydrocarbons and

practice, short-term exposures should not exceed thré@locarbons at high concentrations is that the human

times the established exposure limit for more than a
total of 30 min during a workday.

The exposure limits of 1000 ppm for SGvE7C

and Suvéd 410A refrigerants are the same level as
the Threshold Limit Value (TLV) established for
HCFC-22. However, like HCFC-22, inhalation
exposure above the recommended exposure limit to
the vapors of Su¥ad07C or Suva410A refrigerants
may cause human health effects that can include

heart can become sensitized to adrenalin (cardiac
sensitization.) This can lead to cardiac irregularities
such as irregular pulse, palpitations, inadequate
circulation, and even cardiac arrest. The likelihood of
these cardiac problems increases if you are under
physical or emotional stress (due to the potential for
increased amounts of adrenalin in your system).
Suv@ 407C and Suva410A refrigerants can cause
cardiac sensitization at inhalation levels well above
the recommended exposure limit, but the effect level

temporary nervous system depression with anesthetig/aries from person to person. If you experience any of
effects such as dizziness, headache, confusion, loss @le above symptoms of cardiac sensitization, move to

coordination and even loss of consciousness. If you

fresh air and seek medical attention as a precaution.

experience any of the above initial symptoms, move Gyoss overexposure may be fatal.
to fresh air and seek medical attention as a precaution.

Gross overexposure may be fatal.
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As part of treatment for cardiac sensitizatiDQ

NOT treat the patient with catecholamines such as
adrenaline, because these drugs could increase the
risk of cardiac problems.



Skin and Eye Contact flammable component, HFC-32. The presence of
Always wear protective clothing when there is a risk these chemicals suggests that Sut@7C or Suva

of exposure to liquid Su¥ad07C or Suva410A 410A are likely to have the tendency for elevated-
refrigerants. In liquid form, Su#a407C and Suva pressure combustibility described above. Therefore,
410A refrigerants can cause frostbite. Where splash- Suvé® 407C or Suva410A shoulchot be mixed with

ing of liquid refrigerant is possible, always wear eye air for leak testing. In general, neither product should
protection. If skin or eyes are splashed with liquid be used or allowed to be present with high concen-
Suv& 407C or Suva410A refrigerant, flush area trations of air above atmospheric pressure.

with lukewarm water (do not use hot water). If

frostbite has occurred, call a physician. If eyes are  Aijr Monitors and Leak Detection

Zg'lgzg?iél%meggltle;yglf?;s?c\?ggh plenty of water for Service personnel have used leak detection equipment
: ' for years when servicing equipment. Leak detectors

exist not only for pinpointing specific leaks, but also

for monitoring an entire room on a continual basis for

Yhe absence of oxygen or presence of refrigerant.

There are several reasons for leak pinpointing or area

monitoring, including: conservation of refrigerants,

protection of valuable equipment, reduction of

fugitive emissions, and protection of employees.

Spills or Leaks
If a large release of vapor occurs, such as from a lar
spill or leak, the vapors may concentrate near the
floor or in low spots and displace the oxygen avail-
able for breathing. This could cause suffocation.
When a large spill or leak occurs, always wear
appropriate respiratory and other personal protective
equipment. Evacuate everyone from the area until it Prior to the purchase of a detector or monitor, make
has been ventilated. Use blowers or fans to circulate sure you consider your requirements or criteria for the
the air at floor level. Do not reenter the affected area monitor such as sensitivity, detection limits, and
unless you are equipped with a self-contained breath-selectivity.
ing apparatus.

Types of Detectors

Nonflammability Using selectivity as a criteria, leak detectors can be
Nonflammability is an essential requirement for placed into one of three categories: nonselective,
refrigerants used in the air conditioning industry. halogen-selective, or compound-specific. In general,
Although HFC-32 is a flammable compound, Suva as the specificity of the monitor increases, so does the
407C and Suva410A refrigerants are formulated complexity and cost. Other methods used to find leaks

such that they remain nonflammable during shipping, are to add fluorescent additives to the system or coat
handling, storage, use, and if they leak from a unit. the suspect area with a soapy-water solution and look
Suv@ 407C and Suad410A refrigerants are classi-  for soap bubbles.

fied as A1/A1 refrigerants by ASHRAE. Also, S@va : ; ; N i ;
407C and Suva410A refrigerants have been con- Qu(ﬂgﬁlli\dgé?giif)n of leak detection is given in
firmed as practically nonflammable (the same as

R-22) by Underwriters Laboratories, Inc. (USA) and Nonselective Detectors

both are on their list of recognized refrigerants. Nonselective detectors are those that will detect any
type of emission or vapor present, regardless of its

Combustibility of Suva® 407C chemical composition. These detectors are typically

and Suva" 410A quite simple to use, very durable, inexpensive, and

usually portable. However, their inability to be
calibrated, long-term drift, lack of selectivity, and
lack of sensitivity limit their use for area monitoring.

Both Suvé& 407C and Suva410A have been
confirmed as nonflammable at atmospheric pressure
at temperatures up to practical limits accepted by
Underwriters' Laboratories. However, tests have Halogen-Selective Detectors

shown that some hydrogen-containing fluorocarbons Halogen-selective detectors use a specialized sensor
which are not flammable at atmospheric pressure carthat allows the monitor to detect compounds contain-
become combustible at elevated pressures inthe ing fluorine, chlorine, bromine, and iodine without
presence of large quantities of air. HCFC-22 and  interference from other species. The major advantage
HFC-134a have this characteristic. of such a detector is a reduction in the number of

Suvé 407C and Suva410A have not been tested for nuisance alarms’—false alarms caused by the pres-
combustibility at elevated pressure in the presence offgcztoésr%mgui%mpound in the area other than the
large quantities of air, but SUw407C contains HFC- 9 P :

134a and both Su%a07C and Suva410A contain a
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These detectors are typically easy to use, feature ~ Proper shipping name for Stva10A: Liquefied
higher sensitivity than the nonselective detectors ~ Gas, N.O.S. (contains difluoromethane and
(detection limits are typically <5 ppm when used as Ppentafluoroethane)

an area monitor and <0.05 oz/yr when used as a leakproper shipping name for St407C: Liquefied
pinpointer), and are very durable. In addition, due to Gas, N.O.S. (contains difluoromethane, penta-
the partial specificity of the detector, these instru-  fluoroethane and 1,1,1,2-tetrafluoroethane)

ments can be calibrated easily. Hazard class: Nonflammable Gas

Compound-Specific Detectors UN/NA no.: UN3163
The most complex detectors, which are also the most _ . .
expensive, are compound-specific detectors. These Three different types of containers can be used to ship

units are typically capable of detecting the presence GUV& 407C; their water capacity, dimensions, and

a single species without interference from other DOT specifications are provided Table 10
compounds.

Fluorescent Additives Specifications Ifa gll?i;ging Containers
Fluorescent additives have been used in refrigeration for Suva” 407C (R-407C)

systems for several years. These additives, invisible

under ordinary lighting, but visible under ultraviolet ~Water. N Dot
(UV) light, are used to pinpoint leaks in systems. The £2P2¢it Dimensions Specification
additives are typically placed into the refrigeration ~ 301b 10x10x 17 n (box) 39
lubricant when the system is serviced. Leaks are 123 1b 55inHx10in 0D 4BW400
detected by using a UV light to search for additive 1682 b ton 82inLx30in 0D 110A500W

that has escaped from the system. The color of the
additive when subjected to UV light is normally a
bright green or yellow and is easily seen. The 30 Ib cylinder, known as a Dispose A €an
(DAC), fits into a box that measures £A0x 17 in.

As a leak pinpointer, fluorescent additives work very ispose A Can” is the DuPont registered trade name

well, because large areas can be rapidly checked by . . .
single individual. And, the recent introduction of O.EIIE'S typedof§|Pgle—u\;ae4contalner. The DAC valve
battery-powered UV lights has made this task even will be standard for Suyed07C.

simpler. Leak rates of less than 0.25 oz/yr can be  Three different types of containers can be used to ship
found with the additives. The only drawback to the  Suv& 410A, their water capacity, dimensions, and

use of additives is that some areas may be visually DOT specifications are provided Trable 11
unobservable due to cramped spaces.

One cautionary note concerning the use of fluorescent Table 11

additives: the compatibility of the specific additive Specifications of Shipping Containers

with the lubricant and refrigerant should be tested for Suva” 410A (R-410A)

prior to use. For detailed information about which  water DOT

lubricants and refrigerants have been tested with Capacity Dimensions Specification

which additives, contact the fluorescent additive 301b 10 10x 17 in (box) 39

manufacturers. 1231b 55 in H x 10in OD 4BW400
1682 Ib ton 82inL x30in OD 110A800W

Storage and Handling

Shipping Containers in the U.S. Bulk Storage Systems

SUV§-407C and SU\%4]..0A refrigerant blends are DuPont can Supp|y storage systems to its SYeaC
liquefied gases. According to the U.S. Department of and Suv& 410A customers. The systems are prefabri-
Transportation (DOT), a nonflammable compressed cated, tested, and ready to install on-site. The units are
gas is defined as a nonflammable material having andesigned to optimize economy, efficiency, and safety

absolute pressure greater than 40 psi &€ZI0F) in the storage and dispensing of St®a7C or Suva
and/or an absolute pressure greater than 104 psi at 410A. The delivered systems include all components,
54°C (130°F). such as storage tanks, pumps, piping, valves, motors,
The appropriate DOT designations for both Suva ~ @nd gauges, as an integrated unit. All systems are
407C and Sua410A are as follows: equipped with the DuPont Fluorochemical Emission

Elimination Delivery (FEED) system to prevent
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Figure 3. Typical Bulk Storage System
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emissions during deliveries and with dual pumpsto 1. Removing HCFC-22 from the storage tank, lines
provide an installed spare. The units are skid-mounted and equipment.

and require only placement on a concrete pad and 5 Eyacuating the storage tank to 25 in of mercury
connection to electrical and process systems. vacuum (16.7 kPa abs) and purging with com-

A typical bulk storage system is showrfiigure 3. pressed dry nitrogen.

Your DuPont Marketing Representative can arrange 3. Making necessary re_pairs to the tank after initial
for guidance on site selection, purchase, installation, ~ €vacuation and purging.
start-up, and maintenance. 4. Repeating step 2 until HCFC-22 and moisture

. analyses are within acceptable limits.
Converting Bulk Storage Tanks from HCFC-22

to Suva® 407C or Suva’ 410A 5. Refilling system with the appropriate refrigerant
Before switching from HCFC-22 to Suvd407C or (Suva 407C or Suva410A).
410A, the existing storage equipment must be The preceding is a simplified outline of what is

checked to verify that it is adequate. Storage tanks actually a lengthy procedure. Your DuPont Marketing
built to the specifications of the American Society of Representative can assist in obtaining the equipment,

Mechanical Engineers (ASME) Pressure Vessel Codghstrumentation, and technical assistance to safely and
are required to have a metal nameplate indicating effectively make the conversion.

each tank’s maximum allowable working pressure
(MAWP). The rating must be 285 psig (2065 kPa abslMaterial Compatibility Concerns
or higher for Suva407C service. The rating must be Most metal components suitable for use with HCFC-
400 psig (2857 kPa abs) or higher for Su¢&0A 22 are also compatible with SW407C and Suva
service. The set pressure and capacity of the relief 410A, including standard types of carbon steel,
devices on the top of the tanks must also be verified aluminum, and copper. Some elastomeric or non-
and changed, if necessary. metallic components suitable for HCFC-22 may not
Note: Most bulk storage tanks currently in service for be adequa;[e.tghererf]oret,tﬁll elasttomerlc ?angme??”hc

. : components throughout the system must be identifie
Z'l%icézz ?re N_OTdsur[athe for S&/AO?CIZ_ OrSUVB  and their compatibility with Su#407C or Suva

ue 1o an inadequate pressure rating. 410A verified. See Material Compatibility section.

We recommend that storage tanks be completely ~ For complete reliability, any component that cannot
emptied of all HCFC-22 liquid and vapor before be properly identified should be replaced.
introducing Suva407C or Suva410A. In general,
converting a storage tank from HCFC-22 requires:
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Table 12
Package Offering for Suva® 407C and Suva® 410A

Net Weight (Ib) of Suva® 407C and Suva” 410A

301b 125 1b

Water Water Ton
Refrigerant Color PMS # Capacity Capacity Cylinder
Suva” 407C (R-407C) Medium Brown 471 29 115 1550
Suva® 410A (R-410A) Rose 507 25 100 1350

In a fluorocarbon storage system, elastomers are mostNever attempt to repair or alter containers or valves.

commonly found in:

» Packing and seats of manual valves

* Pressure-relief device seats

» Flange and manway gaskets

* Mechanical pump seals

» Wet-end pump gaskets and O-rings

Filter O-rings

Sight-flow indicator gaskets

» Back-pressure regulator diaphragms and O-rings

Handling Precautions for Suva” 407C
and Suva” 410A Shipping Containers
The following rules for handling Su¥&07C and
Suvé& 410A containers are strongly recommended:

» Use personal protective equipment, such as side
shield glasses, gloves, and safety shoes when
handling containers.

* Avoid skin contact with liquid Su¥a407C or
Suv® 410A, because it may cause frostbite.

* Never force connections that do not fit. Make sure
the threads on the regulators or other auxiliary
equipment are the same as those on the container
valve outlet.

» Keep valves tightly closed, and valve caps and
hoods in place when the containers are not in use.

 Store containers under a roof to protect them from
weather extremes.

» Use a vapor recovery system to collect SuA@7C
and Suvéa 410A vapors from lines after unloading a
container.

Recovery, Reclamation, Recycle,
and Disposal

Recovery

Recovery refers to the removal of S8v®7C or

Suv@ 410A from equipment and collection in an
appropriate external container. As defined by the Air
Conditioning and Refrigeration Institute (ARI), a U.S.
organization, recovery does not involve processing or

* Never heat a container to a temperature higher tharénalytical testing. Sufat07C or Suva410A may be

52°C (125F).

* Never apply direct flame or live steam to a con-
tainer or valve.

recovered from refrigeration equipment using perma-
nent on-site equipment or one of the portable recovery
devices now on the market. The portable devices

« Never refill disposable cylinders with anything. The contain a small compressor and an air-cooled con-

shipment of refilled disposable cylinders is prohib-

ited by DOT regulations.

» Never refill returnable cylinders without DuPont
consent. DOT regulations forbid transportation of
returnable cylinders refilled without DuPont
authorization.

* Never use a lifting magnet or sling (rope or chain)
when handling containers. A crane may be used
when a safe cradle or platform is used to hold the
container.

» Never use container for rollers, supports, or any
purpose other than to carry SGw7C or Suva
410A.

denser and may be used for vapor or liquid recovery.
At the end of the recovery cycle, the system is evacu-
ated to remove vapors. In the United States, the
Environmental Protection Agency (EPA) sets stan-
dards for recovery equipment. Before purchasing a
specific recovery unit, check with the manufacturer to
be sure that it can be used to recover $S407C or
Suv@ 410A.

Reclamation

Reclamation refers to the reprocessing of usedSuva
407C and Suva410A to new product specifications.
Quiality of reclaimed product is verified by chemical
analysis. In the United States, Sav®7C and Suva

« Protect containers from any object that will result in410A are included in the DuPont refrigerant reclama-

cut or other abrasion in the surface of the metal.

» Never tamper with the safety devices in the valves

or containers.
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tion program. Contact DuPont or one of its authorized
distributors for further information.



Reclamation offers advantages over on-site refrigeraiDisposal

recycling procedures, because these systems cannotDisposal refers to the destruction of used SUa7C
guarantee complete removal of contaminants. Puttingor Suv& 410A. Disposal may be necessary when
refrigerants that do not meet new product specifica- Suvé& 407C or Suva410A has become badly con-

tions back into expensive equipment may cause taminated with other products and no longer meets the

damage. acceptance specifications of DuPont or other
reclaimers. Licensed waste disposal firms are avail-

Recycle able for this purpose. Be sure to check the qualifica-

Refrigerant recycle refers to the reduction of used tions of any firm before sending them used Suva
refrigerant contaminants using devices that reduce 0i07C or Suva410A.

water, acidity, and particulates. Recycle is usually a

field or shop procedure with no analytical testing of

refrigerant. Before using one of these devices with

Suv& 407C or Suva 410A, consult the manufacturer

to confirm compatibility.
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For Further Information:

DuPont Fluorochemicals

Wilmington, DE 19880-0711

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

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.
52-5-722-1000

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 Japan

81-3-5281-5805

Asia

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

DuPont Asia Pacific Limited
P.O. Box TST 98851

Tsim Sha Tsui

Kowloon, Hong Kong
852-734-5345

DuPont Thailand

P.O. Box 2398

Bangkok 10501, Thailand
66-2-238-4361

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.

P.O. Box 12396

50776 Kuala Lumpur, Malaysia
Phone: 60-3-232-3522

Telex: (784) 30391 DUFE M
Fax: 60-3-238-7250

DuPont Korea Ltd.
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
5th Floor, Solid Bank Bldg.
777 Paseo de Roxas
Makati, Metro Manila
Philippines

63-2-818-9911

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 intended for use by persons having technical
skill, at their own discretion and risk. Because conditions of use are outside of DuPont control, we can assume no liability for results obtained or damages
incurred through the application of the data presented.
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