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mixture components would occur if the mixtures were not azeotrope-like. This could resuit in mixtures with
changed compositions and less-desirable solvency properties, such as lower rosin flux solvency and lower in-

45  ertness toward the electrical components being cleaned. This azeotrope-like character is also desirable in va-
por degreasmg operations, where redistilled solvent is generally employed for final rinse cleaning.

Many solvent compositions used industrially for cleaning electronic cireunt boards and for general metal,
plastic and glass cleaning are based upon CFC-113.

Refrigeration systems such as centrifugal chillers are used to cool water, food, etc. These systems pre-

50  sently may use CFC-11 as the refrigerant.

In the early 1970s, concern began to be expressed that the stratospheric ozone layer (which provides pro-
tection against penetration of the earth’s atmosphere by uitraviolet radiation) was being depleted by chlorine
atoms introduced to the atmosphere from the release of fully halogenated chlorofiuorocarbons. These chior-
ofluorocarbons are used as propellants in aerosols, as blowing agents for foams, as refrigerants and as clean-

§5  ing/drying solvent systems. Because of the great chemical stability of fully halogenated chiorofluorocarbons,
according to the ozone depletion theory, these compounds do not decompose in the earth’s atmosphere but
reach the stratosphere where they slowly degrade liberating chiorine atoms which in turn react with the ozone.

Concern reached such a level that in 1978 the U.S. Environmental Protection Agency (EPA) placed a ban
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aerosol - propel lants. This ban resulted in a dramatic shift in the U S away :-
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Nat i ons t hr oHgRCL141BN(CFEYSEA}) Pr ogr angey (UNEP) J ative
proposal cal ess
HEFE-182b (CFaCiCH3) 0.06 less than 0.2
HFC-152a (CHF2CH3) 0 ' less than 0.1
CFC-113 (CF2C1-CFC12) 0.8 0.3-0.8
50

Halocarbons such as HCFC-123, HCFC-123a and HCFC-141b are environmentally acceptable in thatthey
theoretically have minimal effect on ozone depletion. (Although these values have not been calculated for
HCFC-123a, it is estimated that they would be similar to those for HCFC-123.)

Unfortunately, as recognized in the art, it is not possible to predict the formation of azeotropes or azeo-
trope-like mixtures.

This fact obviously complicates the search for new azeotrope-like compositions, which have application
in the field. Nevertheless, there is a constant effort in the art to discover new azeotrope-like compositions,

which have desirable characteristics.
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a 50 percent reduction in world-w de product ion of fully hal ogenat ed

chl or of | uorocarbons by the year 1998. 15 This proposal was ratified on
January 1, 1989, and it is schedugggsézgeppgone effective on July 1, 1989.
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CFC- 11 [Rereent 1,1-dichloro-2,2,2-triflucrosthane and 78-3Gweight percent 1,1-dichloro-1-fluorcethaney 4. CFC- 12

[err] 15 The azeotrope-like compogitigps of the invention are well suited for solverI cbaqq@:@mgezatio[\ é?dr ]

0. 05 blowing agent appllcatlons 0 07 HCFC- 1
Pess  hog, feaiietinb e s st 2sobpe e compostions s e A . 1
HFC- 134a 9§ and foam blowi ’°°" 0 _less than 0.1 HOFG 141b ©

[err] Q : 51?, 1!1 less than 0.1 45 HCFC—142b [err]
0.0 20  Detailed Description thll entio FC 152a [err] o

| eSS than Oyfasbbéndisboverel fhafithuid biends of HCFC-123 and HEFC-14ib produce a a vapor under evaporation3- 0- 8
50  Hal 0CaiHifiRae Sasiodon Whis bucdantiahfont sahd a8 Ho el 1lohcs b AOKG. Fnd HOFC- 141D
envi r onnefbetidely olidervedtb lhlbk vapbr grdsdirés wWhith LfrpacR bl Miale)heﬁb’t!\v@/ S Radifs Lavpect O n
0z one 2l e idtibrisOThis nedbitivd datighion inbic:tes sirprlising asdociation bediveeh Ehase dcombpduintisting, Gt i talieved
HCFC- 123 ahat bécaus® otthisiassatiatin bt tabdirighislehds\afuhede kompeunds ur@xpettedly évapoeaté ©essential
HCFC- 123. drynessiwithoutshaiving signifigant fractiangtininZitsct hermore et greatér thain Bbquiss0rTO wt. piHOFCIHIK® t 0
predi ct timHCFGIZHHGFSr1481 blends thercopeasitions ofiliquid-and@portph: bdcprrecesapntially identical.Thi s
fact obviTisdaclofsensmtipnof HEEC-12AHGRC:Matns Fesy imperiantbeceyse HOEC-133Usnontiammebleencons
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4$b s un er conditions of evaporation to dryness (e.g. under conditions of a bfowing agent spill), can
be gained from experiments in which HCFC-123/HCFC-141b blends are distilled in a column with an equal or
35 greater-than 5 plate fractionation. Under these conditions, separation readily occurs, with HCFC-123 prefer-
entially coming off, as would be predicted by Raouit's Law. Under conditions of a spill and evaporation, Raoult's
Law would predict separation of HCFC-123 and HCFC-141b as evaporation approaches 100% in spite of their- -
small boiling point difference (4°C). This anticipated separation, under spill conditions, does not occur. The dis-
covery that under "real-life" conditions of a spill followed by evaporation to dryness, the blends of HCFC-

\_~ 40 123/HCFC-141b show very little separation is unexpected and the object of this invention. In addition, this dis-
covery is commercially very significant since it is. important to avoid the presence of a volatile liquid or vapor
which is flammable as a result of a spill.

The compositions of the invention comprise mixtures of 1,1-dichloro-2,2,2-trifluoroethane (boiling point
27.9°C) and 1,1-dichlore-1-fluoroethane (boiling point 32.0°C). These compounds are known as HCFC-123

45 and HCFC-141b, respectively. HCFC-123 may contain HCFC-123a, e.g., as much as 20 wt. % 1,2-dichloro-
1,2,2-trifluoroethane (HCFC-123a).

By azeotrope-like composition or mixture is meanta mixture of two or more substances, which mixturs has
substantially the same composition in both its liquid and vapor phases. The vapor produced by partial evap-
oration of the liquid has substantially the same composition as the liquid, i.e., the mixture evaporates without

50  substantial compositional change. Azeotrope-like compositions exhibit substantially constant compositions
during evaporation as compared with that of nonazeotropic mixtures.

By effective amounts is meant as least some quantity of both HCFC-123 and HCFC-141b which, when
combined, results in the formation of the azeotrope-like composition or mixture of the instant invention.

Two component mixtures of 1-99 weight percent 1,1-dichloro-2,2,2-triflucroethane and 99-1 weight per-

56  cent of 1,1-dichloro-1-fluoroethane are characterized as azeotrope-like mixtures, in that mixtures within this
range exhibit a substantially constant compaosition during evaporation at atmospheric pressure. Being substan-
fially azeofrope-like, the mixtures do not tend to fractionate to any great extent upon evaporation. After evap-
oration, only a small difference exists between the composition of the vapor and the composition of the initial
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HCFC- 123/ HCFC- 141b bl ends, the conpositions of |iquid and vapor phases .
becone essentially identical. This |ack of separation of HCFC- 123/ HCFC- 141 .
b is very inportant because HCFC- 123 i s nonfl ammabl e and 30 HCFC- 141b is i
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about 35 wt. % HCFC-123) not fractionate and renai n nonfl anmabl e on i
- evaporation under conditions of a spill, Further evidence of the

unexpect edness or uni queness of this lack of fractionation of

HCFC- 123/ HCFC- 141 b bl ends under conditions of evaporation to dryness

(e.g. "under conditions of a blow ng agent spill), can be gained from
experinments in which HCFC 123/ HCFC- 141b bl ends are distiled in-a col umm i
with an equal or 35 greater-than 5 plate fractionation. Under these .
conditions, separation readily occurs, with HCFC 123 prefer- entially
cqui;ngs of f, as woul d be predicted by Raoult's Law. Under conditions of a
spill and evaporation, Raoult s Law would predict separation of HCFC 123
and HCFC- 141b as evaporation approaches 100%in spite of their
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cofrpositions of the vapor’ dand |iquid ph eg are consi d80e® sub- 'stantiall y
the salte. Accordingly, a®.dfi xture withil@.0he defined gqmpositioen ranges

exhi bits properties whiclggage pharact erghi § of an azeﬁ:lr gpe-l i ke m xture. ’
e’ i

5 The azeotrope-like mxtures of the'i'nstant inve n boil at about
[err] atsubstantially atnospheric pres- sure. It has been found.that
azeotrgpe-1i ke LIQUIDeRESHADUE ENntain a nini mum of about 35-60 wei ght
percent 1, 1-dichl , A72 i fluoroethape.are nonfl a bl e as determ ned
by specific fIannggﬁﬁgtéTngggurenents sigmﬁ in the Exa#prls. fo The
preferred azeotrope-like m xture of the instant invention has the foll ow ng

conposition 30-70 weight percent 1,1-dlchloro-2,2,2-trifluoroethane and - -

70<30 #ei ght percent 1,1-dlchloro-1-fluoroethane. The azeo- '
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trope-like mxture of. this conposition boils at about [err] at
substantially atnospheric pressure. The azeotrope-like m xturesiof the -
present invention permt easy rec@pias gdadyq €use of the solvent from _
vapor def | uxi ng and degreasi ng operations because of their azeotrope-like °
characteristics. As an exanple, the 15 azeotrope-like mxtures-of this . =
i nvention can i ni ng processes such as described im U-S. ok
Pat ent No. Sé;%lﬁgd (ﬁhnccdnﬁtﬂs | ncor porated herein by reference! The
azeotrope-like mixtures of the instant i CONMDENSATE2ANALYSISPEQOR] by any =~ -
convenjent nethod Including mxing or conbinj MhEACONponent oL
anmounts. A preferred nethod Is to weigh the Hgmwhg ggﬂgnéﬁt afmounts and -
#tbrpler - F

Ire
thereafter conbine themin an appropriate conﬂéi’ﬁ@r 123 '
Evapor ati on studi es WhiT® BST on var reus-blerds~ef-HCEC.123_and .HCFC- 141 b,

ko

in which the sanpl es I d ina 50 ask equj,npe th:a heater, . ;
megnetdc stirrerand Wf?‘ésggn head .(a/iTrh.l%her rmmetkf?. fﬁﬁ’ This - . i
egui prent provi ded ESERCrarty=no=fract ronatren~ Sanpl es-were-s0|lected at: -
cyaporaion L it VRIQUIDSIRNELASKzed, for the amounts of HEFCL23 aid ko
392 668 Bl TABLE | E\/Sj;&i#m TEST DATAggo&O\IbENSATE MHOLESI S FOR NOM NAL - ,
BLEND ©OF 20/ 80 123/141b 10 W% LOST FROM FLASK W% 123 |
W% 141b 15 LI D I N FLASK AT . N 3 77.8 i
20 16. Zw 23.8 HABT 76. 2 gé)g ; 23.3 L
76.7 12.1 42,6 57.4 )
o 24.3 42.1 57.9
— 40.2 41.3 58.7
61.5 39.9 60.1
» 76.6 38.5 61.5 ;
87.4 | 37.0 ' 63.0 f
- 98.5 34,1 65.9
30 LIQUID RESIDUE IN
FLASK AT END 29.9 70.1 Bt
. ]
— w :
” :
by
; p
; i
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46. 2 22.9 77.1 56.5. 22.4 77.6 25 i
69. 8 21.8 78.2 81.7 21.2 ' 78.8 90.6° [~
20. 0 80.0 30 - , 19.0 g1.0
99. 0 18. 1 81.5’%%9"'(&';1 LI QU D RESI DUE | N FLASK AT END
16. 6 83.4 40 45 50 55  EP 0 392 668 BL TABLE | (cont’d) b
CONDENSATE ANALYS| S FOR 5 . oM NAL - BT
BLEND OF 4O0FABLB 2B/ (@omt YdPo LOST - ---mmmoomm oo fo- 10 e
FROM FLASK WI% 123 WO START R
40. 0 60.0 15 2.7 ’ PAMLW 12.1 S
42.6 ° 57.4 24.3 | 42 NOMINAL BLEND :HF o 40. 2
41. 3 58.7 61.5 39. %0/50 123/141qp 1 76.6
38.5 61.5 25\& LOST 87. . :
63.0 98.5 T 5550 LIQJIDRESIDUEIN R
FLASK (AT END EROM FLASK 70. WT% 123 WT% 141b : L
iw/’ o TTmEmmm s TEEmEm T s TEETm T T . . Ll 3
' LIQUID IN FLASK _ | ' -
- AT START 50.0 50.0 2
10.8 53.6 46.4 ]
22.3 52.9 47.1 :
2 33.2 52,3 47.7 4
~ 47.8 51.5 48.5 ;
63.3 50.4 49.6
. 74.4 49.1 50.9
87.9 47.1 52.9
93.4 | 44.8 55.2
98.3 42.3 57.7
% ,

LIQUID RESIDUE IN _
FLASK AT END 38.9 61.1



35 40 45 50 55 7 EP 0 392 668 B 1 TABLE | (cont' d) CCNDENSATE ANALYSIS-i

FOR NOM NAL BLEND OF 50/50 123/ 141b W% LOST =~ ----- cmmmaloaoaa oo ;
10 FROM FLASK W% 141b LI QUI DI N FLASK L~
. AT START 50. 0 E’“*%é&é%15 0.8 53.6 . s - b

46.4 22.3 52.9 47.1 20 33.2
52.3 47.7 47.8 51.5 48.5 63. 3 SR &%
50.4 49. . 74. 4 49.1 . - "'5‘
TABLE*Y, fcont d) . ~
87.9 4¥ 52.9 93.4 2
98. 3 42. 3 57.7 géNﬂﬁﬂiﬁffF&ﬂﬂkii§$ﬁﬂﬁiASK AT END E
38.95 61.1 35 40 45 50 55 NOMINAL BLEND OF : - ;
60/40-123/141b | ?i='§
WT% LOST - ———
o FROM FLASK WT% 123 Wi% 141b B
v LIQUID IN FLASK oo !
AT START - 60.1 9.9 - - 3
15 ) ;
9.6 63.9 36.1
21.0 63.1 36.9
o 33.4 62.3 37.7 X
~ 49.5 61.6 38.4 - BNt
60.7 60.7 39.3 5
. 77.6 59.3 40.7 :
89.6 57.0 43.0 -
98.4 53.4 46.6 3
= ~ LIQUID RESIDUE IN i
FLASK AT END 48.9 51.1 L
i
4w
45
50
55



EP0 392 668 Bl TABLE I (cont'd) CO\IDENSATE ANALYSI S FOR 5

NOM NAL BLEND OF 60/ 40 123/ 141b W% L:OST O 10
FROM FLASK WI% 123 0 |QUID I N FLASK AT START

60. 1 39.9 15 9.6 %@éﬂ%:é" 36.121.0 . |

63 1 36.9 20 33. 4 62. 3 37.7 |
49. 5 1,6 ., 38.4 60.7 60.7 ¢ . 39.3 i
77. 6 TABLE 39(§°"t d) 40.7 89.6 57.0 : 43.0. .

98. 4 53. 4 146.6 30 CONDENSAVECANALRESSDEBR! N FLASK AT
END 48. 9 51.1 35 45 50 55yqurkkr OpBPRpOe BL TABLE |

(cont' &) CONDENSATE ANALYSIS FOR 5 .
NOM NAL BLEND OF 65/35 123/141b W% LOST 65/35- 123/141b----5--5----'

FROM FLASK W% 1Q$g 1OST W% 141b-10
e FROM FLASK WT% 123 WTZ 141b
g B —————————
- LIQUID IN FLASK |
AT START 64.7 35.3
15 o
1.4 66.8 33.2
4.0 68.7 31.3
m 5.6 68.5 31.5
~ 35.1 66.7 33.3 ‘
 54.4 65.7 - 34.3
. 73.6 64.4 35.6
84.6 63.1 36.9
98.3 60.9 139.1
. LIQUID RESIDUE IN - i
- FLASK AT END 53.7 46.3 '
35
"~ w0
45
50

55
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66. 8 33.2 4.0 : 68.7 3162 30 ;
5. 6 68.5 1 , L
33.3 54.4 65. 7 ool o, 64.4
35.6 25 84.6 63. 1 36.9 98.3 g 60. 9
39.1 30 L DUE | N FLASK AT END b .
46.3 35 45 5BAEEE18C¥kEE§E85392 638B1 TABLE | (cont'd) CONDENSATE ANALYSlS"?
FOR 5 CONDENSATENKNABM&I?tﬁEE OF 80/20-~ -~ i
123/ 141b WI% LOST =~ cemmmee e e - B
% 12 mww 141b 10 LIQU D IN FLAE&?Z%NQ&A , 81.2 i
\1/\?3-./08 15 17.5 ; 8:?J5 /20 113233/3431b1 - R
82.9 17. WTHOLGST : %;__17.7 Il.:?
67.4 Flod FLASK uTE- 1623 NT% 141b
% TTITTmTIIIooms mmmmeeee e -
- LIQUID IN FLASK 5
AT START 81.2 18.8
15 . - b
17.5 83.5 16.5 5”
33.4 82.9 17.1 ¥
, 20 50.6 82.3 ' 17.7 |
~ 67.4 81.4 18.6
85.2 80.1 19.9 f
95.7 78.0 22.1 ;
n 98.8 74.8 25,2
LIQUID RESIDUE IN | 3
30 FLASK -AT END* 68.4 - 31.6 =
* Composition of liquid residue was §{
5  Calculated. a
EXAMPLE 2
_ Similar studies were made on various blends of HCFC-123 and HCFC-141b; however, in these tests, a 3
\—' 40 distillation apparatus providing 5-plate fractlonatlon was used. The data are summarized in Table II. '
“
50
55 ;

LI QU D I N FLASK AT START 64. 7 _ 35.3 15 1.'42
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85, 2 | 80. 1 . 19.9 95.7 .. 78.0
22.1 25 98.8 74.8 . 25.2

LI QU D RESIDUE I N FLASK AT END* gpo3gaesgp1 ©8. 4 31.6 *
Conposition of liquid residue was cal culated. EXAVPLE 2 Simlar: studies

were made on various bl ends of HCFC-123 and HCFC 141 b; however, in these |

tests, a 40 distillation apparatus prQAﬂﬂE_ﬂlS plate fraction tlon was o

used. The data are sunmari zed | EP 0 392 668 Bl "
TABLE | | DI STI LLATI ON TEST DAT: iR 5 CONDENSATE e
ANALYSI S FOR 10 WAT. 5-PlatecStidl BLEND OF LCST FROW'

20/ 80 °123/ 141b FLASK W% 123 W% 141b 15 LI QUID | N FLASK :
AT START 20.0 80.0 20 | 7.9 z 24, 2 b
75.8 15.3 o 23.5 76.5 24.5 22.7 ol
21-3_25 28 o 523 4 CORDENSATE ANALYSIS3FQR S R
50,2, SNi% 77.6 HOMINAL BLEND'GF° 57, %ﬂ- J 80.8 & fi-
7577 : 1h0§T FROM 82.9 S o
_FLASK —M1% 123 W% 141b
1§
LIQUID IN FLASK _
AT START 20.0 80.0
. 20 '
o 7.9 24.2 75.8
15.3 23.5 76.5
24.5 22.7 77.3
= 33.4 22.7 77.3
43.7 21.8 78.2
51.1 21.1 78.9
i 59.2 . 22.4 77.6
' 66.9 19.2 80.8
75.7 17.1 82.9
83.4 15.6 84.4
% 91.7 13.3 86.7
97.6 10.7 - 89.3
« 4 LIQUID RESIDUE IN
FLASK AT END 6.3 93.7
45
50
55
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2 133 0 867
83.:4 ig-? 884344(9)1' ! LI QU D RESI DUE | N EL|A|SK' AT: =
97. 6 - e 68 Bl TABL .k
END 6. 3 93.7 45 5@’06@23&81 EP O SaZO\AGNAL BLEND OF LOST - X
(cont” d) OONDENSATE ANALYS| S FOR W% W13 Wik
FROM ﬁw %Sé;% hS 50.1 49.9 10. I &
141b 10 LIQUD IN 58,9 46.130.1 1
54.5 45.5 20.7 a g SR Y O B
46.9 . 49.2 25 a
45125% S 53 0 47 0 56 QI:DENSATE ANALYSDgBEOR SR
63. 7 51.1 WI%  48.9 74. INOMINAL BLEND AP . 52730 L
82.9 2523 ROST FROM g% 573 fW . FLASK I
ATED  aas —ELASKes 57h0 4 —MIZ 141b o B
N Lo o :
i LIQUID IN FLASK
AT START 50.1 49.9
” 10.7 54.5 45.5 b
20.7 53.9 46.1 ok
30.1 | 53.1 = 46.9 : B
- 38.3 52.9 47.1 |
~ 46.9 53.0 47.0 - 3
| 56.2 50.8 49.2 |
. 63.7 51.1 48.9 o %
- 74.1 49.6 50.4 o
82.9 48.2 51.8 : oo
91.9 45.3 54.7 : B
3" 95.5 42.3 57.7
LIQUID RESIDUE IN
35 | FLASK AT END 34.8 65.2 8
| 5
o |
45

13



50°55 13  EP 0 392 668 Bl TABLE Il (cont'd) 5 L
CONDENSATE ANALYSIS FOR W% : NOM NAL BLEND:OF LOST

FROV 80/ 20 b FLASK g W%
123 W% 141b LI QUID N R . 80.0

20.0 15 11.8 90. 4 9.6 23.1 IR,
88. 8 1 ’ : 33.1 e IR 105
87. 2 TABLEIE {Gopt’d) 85. 9 L 14
53. 7 83. 5 16.5 62.7 i oo
81.4 18.6 25 7. _ =

81.4 23 4,05 3 CONDENSATE ANALYSIS FOR 56

93. 8 1 NOMENAIQ BIEND OF :

96: 5 LOST 6BEROM BGBRP 1234 PRESI DUE | N 35

FLASK AT END 49. 6 Ty be seen from-
Exanmples 1 and 2, vap‘o‘r‘E%s-i-tion upom%-atio e Ridd- substantial |y,
the“sanme as the |iquid conposition; however, when the conposition was
disfilled in a 5-pILa;Qum SIN |Fiafgon apparatus, the vapor conpositidn

changed. 40 EXAMPLE ntity of HCEG- 123 required in the vapor space
above bl ends of HCFC?AlgWHCFC- 141b f&o-ﬂonflammbiaqo@ was determ ned. -

The t &8t conditions and results are summarized in Table I1l. 45 50 55

11.8 90.4 9.6 |
23.1 88.8 11.2
R 33.1 87.2 . 12.8
~ 43.6 85.9 14.1
53.7 83.5 16.5
" 62.7 81.4 18.6
73.7 77.6 23.4
83.3 76.4 23.6
93.8 70.1 - 29.9
30 96:5 63.1 36.9

LIQUID RESIDUE IN

35 FLASK AT END 49.6 50.4
As can be seen from Examples 1 and 2, vapor composition upon evaporation rémained substantially the
same as the liquid composition; however, when the composition was distilled in a 5-plate distillation apparatus,
; the vapor composition changed. :
EXAMPLE 3
The quantity of HCFC-123 required in the vapor space above blends of HCFC-123 and HCFC-141b for
nonflammability was determined. The test conditions and results are summarized in Table lil.
45
50
55
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14 - . EP O 392 668 Bl TABLE |1 NONFLAMMABLE BLEND OF HCFC- 123/ HGFC- '14.1'1'3 a

I gnition Source: 3-m. copper exploding wire (110 volts)" Ir
10 Tenper at ur e: EP 0 392 668 B1 - [err] [err] Quantity of -
HCFC- 123 greater than greater than requiired for £
36 wt. % 60 wt. % nonflanmmability* * In HCFG 123/ HCFG 141b &

vapor mxtures in air. 20 EXAI\/PLE
HCFC- 141b and a 50/ BONFLAMMAS B 1F
determine their characteristics as ' : ,
four pgl yur ha,ne formul ati ons used. 30 Pol y- Foam Iso-- - e

| so- | so-igition Seuetewnne  ApplI-mi Tcxopped IS p&?@ohﬂewﬁ)?ky0| cyanate
q

cyanate System cation Index Type
Appl i ance 105 Pol yet her 133. G(tl\ﬁllng -{)‘:§§34 0 Polyol cont ai ns

(pour-in pl a'_ Appliace 100** Polyether 118.0 TDI  "124.0 s
Pol yol e cont @mmrtunead) 0. 86% wat era# C 111 ating 250. o
Pol yester 140.2 VDI 135.0 No wat er Insula'h-Lgi-é-SG- “
Potgest er 7. VDI No water 50 stock * iThe nunber e B
of equi val e#?'?"g'fitrysé'fygﬁkiégﬂper egvueateenthanf hydr?f‘détéﬁ {8y pol yol . - g
mul tiplied byegadredsfor Approxi mate ggewgu tities &d]o%b%agent S used
and th®& denshbh??aﬁﬁab??,{;eﬁu' tant foans are Sunmmari zed |

re conduct ed on HCFC- 123,

* In HCFC-123/HCFC-141b vapor mixtures in air.

EXAMPLE 4

Tests were conducted on HCFC-123, HCFC-141b and a 50/50 wt. percentblend of HCFC-123/HCFC-141b
25  to determine their characteristics as foam blowing agents. Table IV shows the four polyurethane formulations .
used. . . i

o T KIVKETHAE SSTRE

Poly- Fom Iso- Iso- Iso- : o .
35 uethre Apli- Qamte Polyol Polyol Qanate Qanate - L
Sstep  cation Jnded _Te EM. Twe Ebt mmmL
I Apliance 106 Polyether 1336 MI 134.0 Polyl] antains _ _
(paur-in 1.43% vater a
plae) ;
II  Apliace 100%™ PRolyether 1180 I 1240 Polyol antairs
frodi fied) 0.8% vater =
4 I Insulating 20  Polyester 140.2 MI  136.0 Mo water
NV Insulatig 20 Folyester 197.0 MI 1365 Mo water kT
80 stock ’
(isoyaurate)
* The nutber of equivalents of isogyanates per equivalent of hydraxyl in the
polyol nultiplied by 100.
** Aoproximate

The quantities of blowing agents used and the densities of the resultant foams are summarized in Table
15
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15~ EP 0 392 66 Bl TABLE V 5 . _ POLYURETHANE @ . fi.
FOAMS Foam Pol yur et hane “Bl-owi ng ' W . S S b
Density Kg/[err] 10 System gp g 392 668 B1 ' B o
(Lb./Cu. Ft) | HCFC- 123 17.8 .28.9( 1. 80)

| v HCFC- 141b 20.1 22.4(1.40) |~ ok
HCFC- 123/ 15.8 34.4(2.15) 5 o i HCHC 141b; fa-
(1/1 blend) 11 HHCFC- 123 21.5 . 28.9(1.77)x [E.
20 | HCFTABUEDY = 18.9 122.76(1. 41) T
I 5 ' HCFC- 12 ANE 2 24.4(1.52) HCFC-141b i
25 _ _ : : T HCFC- 123% gl
21.6 p il22. 7(1.42) 111 ) HCFC- 141b Foam 17.4° = &
24.8(1.54) Polyurethane B1owiGrg- 123/ 19.2 nivesen 29.8(1.55) i
HCFC- 141b° ( 1/ &) IV A norE1ps © Demsitygems =777 i
42. 6( 21966) . —Afgent - perc¥gip o ity . L
37.2(2.32) 1v1 HCFEr23123/ 17.8 13.28.9(1.80).. 38.8(2.42): ..
HCEC- 41b (1/1 plend) Each bl ovm;amg;@g%?t syste rﬁduced satisfactory low | = k..
density, closgd-cell foans. 4 «? HCFC- sed i R2tHils4®kampie - - i
contai ned about 10-11 wt. % HOFHEFCr323/Tests W&.B run wishhyddCms 123a on - -

all fofir systems and the perf orqErgeq 4 simlar to that for HCFC 123.

1S F
EXAMPLE 5 50 Cl eani ng testmrﬁ pegfor med on single-sided ¢ircuit
boards, ball bearings and nut/ @r €denbl i es using 40/ 60

HCFC- 123/ HCFC-Iil1b (1) and 40/ HERESEIR3141b/ HOBG- 523 (2) edlirppul ts are -

shown j,n Tabl g7 HCFC-141b 18.9 22.6(1.41):
“ 11 HCFC-123/ 21.0 20.4(1.52)
HCFC-141b |

3 (1/1 blend) v

111 HCFC-123 21.6 22.7¢1.82) .

111 HCFC-141b 17.4 24.8(1.54). 5

) 11T HCFC-123/ 19.2 29.8(1.55).

" HCFC-141b - P

(1/1 blend) -

Iv HCFC-123 14.8 42.6(2.66) o

- Iv HCFC-141b 11.7 37.2(2.32) . .

IV HCFC-123/ 13.5 38.8(2.42) 1

HCFC-141b : E

(1/1 blend)

* .
Each blowing agent system produced satisfactory low
density, closed-cell foams.

45 The HCFC-123 used in this Example contained about 10-11 wt. % HCFC-123a. Tests were run with HCFC- i
123a on all four systems and the performance was similar to that for HCFC-123. : iu

EXAMPLE 5
50 Cleaning tests were performed on single-sided circuit boards, ball bearings and nut/washer assemblies

using 40/60 HCFC-123/HCFC-141b (1) and 40/60 HCFC-141b/HCFC-123 (2). The results are shown in Table
VL. : '

16



VI - 55 16 EP0392668B1 TABLE VI CLEANI-NG TESTS . 5 Sol vent

Substrate Results 10 <1 Si ngl e-si ded ci rcdit | Boards
cleaned with no boardsa EP 0 302¥égsf| € resi due Nut s/ washer s ) ‘
Cl eaned; no oil 15 assenblies[err] Ball bearings|er r] . L
Cl eaned; no oil 20 2 Singl e-sided circuit Boards cl eaned with boards _
no visible residue 25 Nuts/washer Cl eaned; no oil asdsenblies;
Bal | bearings Cl eaned; m a - Boards fl uxed wi th

activated rosin, preheated to Mﬂlﬂﬁgjﬁﬁ[ﬂer ed at [err] priorito= - et

cleanigg. b - Assenbl i es di pped in Cak Drawr ng OI . 78-1 prror to

cleaning. - ¢ - Bearings coated wth Shell Al vani se prior to cleaning:
45 EXAVPLES@1vent, M&-&ﬂﬁéﬁm bl ends of .

t hese two corrpounds for a centrifugal water chiller were cal cul at ed. The .

coefficients ofy perf yieesiued RTeui R TaBardy' t1eafled with no

%ﬁ;f boardsd visible residue
~  Nuts/washers Cleaned; no oil
" assembliesb
~ - Ball bearingsC Cleaned; no oil
20
~/ 2 Single-sided circuit Boards cleaned with
boards no visible residue
# o Nuts/washers Cleaned; no oil
assemblies
o of Ball bearings Cleaned; no oil
s @ - Boards fluxed with activated rosin, preheated to .
200°F, and soldered at 500°F prior to cleaning.
b - Assemblies dipped 1n Oak Drawing 0il1 No. 78-1 pr1or to
U cleaning. :
“ ¢ - Bearings coated with Shell Alvania grease prior to
cleaning.

45 EXAMPLE 6

Performance properties on HCFC-123, HCFC-141b and blends of these two compounds for a centrifugal
water chiller were calculated. The coefficients of performance are shown in Table Vii.

17
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EP 0 392 668 Bl TABLE VII| REFRIGERANT CCEFFICIENT OF PERFORNANCE DATA 'Ee

System Centrifugal Water Chiller+«Refrigerant W. %
Coefficient of Performance 10 &8y 11 100 '

EP 0 392 66
7.63 HCFC- 123 100 7.40 HCFC—141b "
100 7.65 HCFC—lZi/ 60/ 40; £
7.48 HCFC 141b HCFC- 123/ L B 7.45“25 e
HCFC- 141b Exanpl e Q) A POEFFICIENTT € : lh.[ DAPAr i irent was.: i

conducted in a one-
what effect sol vent naled2u
Thi s experinment was con- ducted using a 40/60 bl end of HCFC- 141 b/ HCFC- 123.

Fargh (R o decernine

Initial and ggﬁﬁgﬁhﬁ@ﬁ$05| Oong were icden p ition as - éi
shown for O - of abl e ; S Sulls are shomn.“
in Table VIII. 35 40 45 50 55 18 EP 0 392 668 Bl Table Vi M{ Per cent: e
Fl&sk 10 Resi due gF@aosi ti on, 190 % Boi | - of f Tefn63 [err] o .
HCEC- 141b HCFC- 123 0 31.1 . 40.1%
599 20 30.9 41.4 | .. 58.6-10 |
40 HCFEt123 100 40. 2 . 7.40 59.8°50 &
31.0 41.6 58.4 Refilled Flask to O o
percerff boil-off .level. 20 31.0 41. 3 L
58. 7 HCFC-141b 100 7.65 N
HCFC-123/ 60/40 - 7.48 2
o 7 HCFC-141b g
HCFC-123/ 80/20 7.45
25 HCFC-141b
Example 7

A simple laboratory boil-off experiment was conducted in a one-plate laboratory distillation apparatus to
determine what effect solvent make-up had on solvent composition in a boiling flask. This experiment was con-
ducted using a 40/60 blend of HCFC-141b/HCFC-123. Initial and make-up compositions were identical, with
the composition as shown for 0 percent boil-off in Table VIil. Complete test resuits are shown in Table VIl

18



40 -
31.1

per cent
60.1 40

31.0
31.0
45. 2

53.6 30

not chapge su

31.1 41.7' 58.3 50 :
40. 6 59. 4 Refilled Flask to O ..

boil-off level. 20 39.9 T
| 31.1 EP°“”°%§*& . 59.9 60. |
40. 7 59.3 25 80 - B
44. 3 Jable VIII 55.7 90 L 3L.0 ik
54.8 95 31.0 - i 46,4 nniegn
}ﬁﬁﬁﬂ\ ain Table VIl _.show thatthe_m xture_ composiition’ di g
ﬁ IIy with uptoflﬂﬁ§ 8F§éﬁﬂeop°N9951ﬁ|Qnalwtha%ge boi | ed:

of f The boi
experi -

conduced in a gas plate Iaboratory dlstﬁriatlon apparatu
charge boil ed

of the |n|t|al
the boi B0 of . The 8di#ing t enperat urb8r@mai ned - '

substaptially ¢@nstant thgqughout the 250 r|- EXAMPLE 8 qnple Iaboratory

b0|1|ng -of f experi ment onduct ed one plate | ab ory .
distillation aégaratus tggieﬁernlne mhéf 8ffect sol vant 98«é- up:had on . ..

sol vent conpos

efdhled Elaskl tagOf peskeirtlboiekﬁoffn?wewas conduct ed using

a 60/40 blend 9§ HCFC-141§t C-123 |3% %I and nmake- up&ﬁ? ositions were

i dent i ¥al mnth he conpos|{oln as sho 0 percent b of f in Table -
I X. Conpl ete tedP results dhelshown in GhbTe I X 50 55 19 58.3P 0 392 668 Bl
Tabl e | X Perceff 31.1 4! sk Residue qRynp5|t|on w. %
Boi | - of f . HCFC- 123 O
o & Refﬁ?ggd FfaLKk to 0 percegcbm llzg,fﬁ Tevel. 315
60 20 313b.3 to 39.9 40 60.131.5 .
61.0 40 13p.0 50 31.5 g9g9 = 612
38.8 Refilled 6 lask to O,.p rcent b0| c%f | evel . 20 * N 31.5
60. 9 31 50,3 : o
90 31.0 45.2 . 54.8
95 - 31.0 46.4 53.6
30 The data in Table Vill show that the mixture composition did not change substantially with up to f ifty peroent
of the initial charge boiled off. The boiling temperature remained substantially constant throughout the experi-
ment.
Example 8
35 .

A simple laboratory bolil-off experiment was conducted in a one-plate laboratory distillation apparatus to
determine what effect solvent make-up had on solvent composition in a boiling flask. This experiment was con-
ducted using a 60/40 blend of HCFC-141b/HCFC-123. Initial and make-up compositions were identical, with

k_/ the composition as shown for 0 percent boil-off in Table IX. Complete test results are shown in Table IX.
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45 40 | 31.5 61.3 . 38.7 50

31.5 61.8 38.2 Refilled Fliask. to 0
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59.1 40.9 4 31.5 . 59.7 .
40.3 60 31.6 60, 5 ' 39.5 25
80 31.6 Table IX '37.5 90
31.7 63. 3 36.7 95 - 3181

63. 7 36.3 3 T Hogythat =
neithegr the Prﬁﬁ 5| tion ngqq;ch IR#@@&M@? ggd gjbst an- : -
tlaIIy wth char ge

1. An azeotropgyli ke comg)pl gion cons g of 1-99 wei giyg, lpercent

[ .
1, 1-di chl oro- ?ZPZ 2-trifl t hane ang)g‘l wei ght percg&t o
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C1 ai ml consi A0 ng of 30-FD, Bwei ght per&ie.ru 1 ,1-dichlor@®RQ, 2-: 40

trifluoroet harsq) and 70- Sgﬁ/\? ght perc al 1- di chl or o- 13f roet hane. 3 An
3

argot rope-1li ke corrp03| ti cording t aim1l cont ai n| at lieast 35.

wei ght per cenRefilledfilask to B pangentuboddriefife 1evel -An azeot r ope- | i ke :

conposi tion a@gording toFJ g m1l contgoigng at |east 60 3geijght ‘per cent
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1, 1- dixhl or o- 2,2-trifl et hane. azeotropic c i ti-on accordi ng
to claim 2, elnthe Msmlon hgsl-ﬁnboung poi nt werr] at .

at mospheric piSdssure. 503185 Use of &1.8&eotrope-like @8r@osition as

claimed In an*mq;@‘d Ersﬁsty %egj ﬁ%r%l Wt 033 _a)# qgv%qt agent for expanding

a poI neric f accor tQ cI I'm 6 “Wher "he pol ynmeric foam

ol yur et ¥&he foam .58 e 8drding to clai m@.%herein the
poI ynmeric foad s a phen@l.§ foam 9 5gA7process for cl ggn3ng a solid
surface which nprises t §t| ng sai d6 ugf ace with an aéso rope-1like com
position as cldlined in ar? ne of cl ai 1to5 20 392 668 Bl
Tabl e,d X Per c&@t

90 31.7 63.3 ' 36.7
95 31.8 63.7 36.3
30 The data in Table IX show that neither the mixture composition nor boiling temperature chariged substan-

tially with up to fifty percent of the initial charge boiled off.

Claims

1. An azeotrope-like composition consisting of 1-99 weight percent 1 1-d|ch|oro-2,2,2-tnfluomethane and
99-1 weight percent 1,1,-dichloro-1-fluoroethane. :

_ 2. An azeotrope-like composition according to claim 1 consisting of 30-70 weight percent 1,1 -dichloro—2.2,2- .
./ trifluoroethane and 70-30 weight percent 1,1-dichloro-1-fluoroethane.

3. An azeofrope-like composition according to claim 1 containing at least 35 weight percent 1,1-dichloro-
2,2 2-trifluoroethane.

4. An azeofrope-like composition according to claim 1 containing at least 60 weight percent 1,1-dichloro-
2,2,2-triflucrcethane.

5. An azeotropic composition accarding to claim 2, wherein the compaosition has a bailing point of 31.5°C at
atmospheric pressure.

50 6. Use of an azeotrope-like composition as claimed in any one of the preceding claims as a blowing agent
for expanding a polymeric foam. :

7. Use according to claim 6 wherein the polymeric foam is a polyurethane foam.
s5 8. Use according to claim 6, wherein the polymeric foam is a phenolic foam.

9. A process for cleaning a solid surface which comprises treating said surface with an azeotrope-liké com-
position as claimed in any one of claims 1 to 5.
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5 Boi | - of f Tenp. HCFC- 141b

el TR lggmm: |

nor boiIingt erature ged subst tially with uptoofifty percent of
the initial e boi | e%fta)$lf d ai mség521 An azeot ropébi e conposition
‘gb]%l Hslpeteeatpemenltchomioofleeveﬂu f.I uor oet hane and

40 31.5 €39t0
31.5 61. 2 38.8 Refilled Flask to
percent boil-off level.. 20 Jable IX31.5 60. 9
39.1 40 . 31.5 61. 3 4 Flask 3807 50. Ip:
' ' ] -38.2 Refilled Fllask to
gérggnt boi |e'<'5‘f?"Fevg|1 ° Flask Rggidue Composition, sef s % L
40.9 40 Boil-off 3Iem2._'_c HCFC-189b7 HCFC-123 40. 3 60.
31.6 0 60.531.5 59.9 39.5 25 40.1 80 :u
31.6 62.5 37.5 90 N )
63. 3 20 31.56.7 o5  60.7 31.8 39.3 . 637 L
36. 3130 4the data i n3¥aple | X shogitpat neither thegrggure corrp03|t|on:,
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consi sting o

99-1 vvel ght ;zegcent 1,1, 3p|5hl oro-1-f§ 9| ogoet hane. 2. a?eotrope i ke
- conp Hsition ord| ng t ﬁ‘[)f‘l m1l conzmsj sng of 30- 70 V\BI§ per cent
1, 1-di chl oro - trif oet hane 0- 30 wei ght pe

1, 1-dl chl oro5ﬂf| uoroetrﬁahé 3. An azgbj8ope-li ke conpo3gt gon according to

claim1 cont g r | or o- . o
22 - trifl u roe'?ﬂaeqrfe P %: iAn a‘y@oéglbe tﬁiﬁ %Frfe)olghg‘ nh according to claim
1 ’é“‘ont ai ni ng Qt | east ght perc ,1-dichloro- 40.9 :
2,2,2-trifludfoet hane. 31.5An azeot r@y c,7 corrp05| ti o]n acggr gi nghto claim 2,
Wnerelnthe nposi tion a boilin nt of [err] at f pospheri ¢
pressure. 50696 Use ofjldﬁ azeot rop%‘f’ﬁe conposition %@ goal med in any
one &f the pBchd. ng cl 3lnd as a bl 0\52@ agent for expa&ﬂlﬁg a polyneric
foam 7. Us@Qaccordi ng3tlo7cl aim6 wi@' g n the pol yrrer:l\% amis a

pol yur et hane %oam 55 Use according to claimé6 tein the polyneri c.
foamis a phg olic foamd 98 A proced3lor cleaning a s¥id surface which |

conprises treating said surface with an azeotrope-like com position as

cl ai®ed i hg_ ig Jeble X shqwethatgeither the mixtuperomposition nor boiling temperature changed substan-
tially wuth up to fifty percent of the initial charge boiled off. .

Claims
35
1. An azeotrope-like composition consisting of 1-99 weight percent 1,1-dichloro-2,2 2-tnﬂuoroethane and
99-1 weight percent 1,1,-dichloro-1-fluoroethane.
a5 2. An azeotrope-like composition according to claim 1 consisting of 30-70 weight percent 1,1-dichloro-2,2,2-
) trifluoroethane and 70-30 weight percent 1,1-dichloro-1-fluoroethane.
3. An azeotrope-like composition according to claim 1 containing at least 35 weight percent 1,1-dichloro-
2,2,2-trifluoroethane.
P 4. An azeoftrope-like composition according to claim 1 ‘containing at least 60 weight percent 1,1-dichloro-

2,2 2-trifluoroethane.

S.  An azeotropic composition according to claim 2, wherein the composition has a boiling point of 31 5°C at
atmospheric pressure.

50 6, Useofan azeotrope-hke composition as claimed in any one of the preceding claims as a blowing agent
for expanding a polymeric foam.

7. Use according to claim 6 wherein the polymeric foam is a polyurethane foam.
s5 8. Use according to claim 6, wherein the polymeric foam is a phenolic foam. _

9. Aprocess for cleaning a solid surface which comprises treating said surface with an azeoh'dpe-like com-
position as claimed in any one of claims 1 to 5.
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EP-0 392 668 Bl 10. A process according.to claim?9, V\here”mﬂﬂfm
surface is a printed circuit board centam nated with fl ux ” H"l
resi dues. 11. A process accordi nggga %ﬁd&? 9, wherein the solfdsuffaee

nmetal, glass or plastic. 5 12. Us P Qeotrope | i ke conposition as

cl ai rred in any one of clainms 1 to 5 as a refrigerant Patentansptiche 10 1.
Azeot r opal® i ARrosgesacawdinade deimg. %@@Wéﬂ?@ﬂwsad@ebﬂmgw@mr@mmmdwﬁhﬂm ;.: :
1, 1- Di chl or -98wslke pasiduegor et han und 99 - 1 Gewl chtsprozent
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70 - Cea)M Usa lofdin s28dtiBpe-iike &mﬁoﬁtﬁbh% cldiméd il akynb aftiaims 1to 5 as a refrigerant.

~~~~~~~ 1 3. Azeotropartige Zusanmmenset zung nach Anspruch 1, ent haI tend

m ndest enBat@Baidpriiehiet sprozent 1,1-Di- chlor-2,2,2-trifl uoret han. 4,

Azéot rpparti ge Zusammenset zung nach Anspruch 1, enthaltend m ndestens 60"
iV cht s pt o AzpqtropartigejZusanpr@nsetzung hostbhend dus2 - 99 Gewidhtsprozest 1raPichids-2 ZAztﬂﬂnblaﬂpe

ZuSamenset 2'{915@9n‘b@W"i&ﬁE‘ﬁ?ﬁﬂth1-Qi°hlmdrﬂ"Premﬁ@ Zusam*rensetzung oi nen aE

Sl edepunkjt Vv .5C bei At hlrendr Verwendung_ ei ner

azeot Iroopzl;ér't |A28°% &i@o t %E@P g@‘? gﬁé‘ﬁ'ﬂ@?"’ﬁﬂgg? Dleher al s

Trei briftt el ium pan Ieren von pmze wendung nach Anspruch

6, worin glerazEsroyditijeZustmiidhddtzingd? rﬂbiy%ﬁhéﬁnﬁﬁmm:ﬁlﬁsteng 95 G&.ohbéﬁ&%%ﬂﬂ

nach Anspr uchiof2,2.24ilidleti@l Pol yner schaum ein Phenol schaum I'st. " 9. Verfahren *-

zum Rei ni gen einer festen Oberfl ~che, wel ches unfagt Behandein der
Qoberf | ache rfizeotiepartige mem;managms:zu@am@aﬁeﬂmdgstmcmmmsnmmﬁ 1-Di-
ARspr #¢he | °B'P'52%2'“"1'EP’°‘erahren nach Anspruch 9, worin die feste

| S
lagm Lt oF %%O 4 éc“a""aé"p#v%ié{%%wﬁr LRI e Setepp o o
er

worin die feste

der azgote. O[verWsh@ag emmmmgarzm&nmﬁ&z@b AEER eilfdin dBFVoRinbdhbidaR Ahsphliche &1s al S
Kihimttel . TéibmiteymmExpdidie®dn SonlPolymbisehaGNPOSI ti on quasi - az6ot r ope

constituee de 1 A 99cgour cent en poids de 1,1-dlchloro-2,2,2-trifluore- 45

t hane et 799 Varwengysg pa éh%P"EherS’G’I’“H%ef Belymerschaymsin Relyyrethafdchaymdsthane. 2. Une

conposi t 'sO” Mﬁ%n&é&%ﬂknsgpu%hé Wo| nder ao&rr?e\‘sec aq}mce?l;[ l-j’h%nols%hau%erlSt 't Ueé de 30 A 70 |

pour é&nt en po

9. Verfahren zum Reinigen einer festen Oberfliche, welches umfait Behandein der Oberﬂéohe mit einer
azeotropartigen Zusammensetzung nach einem der Anspriiche 1 bis 5.

10. Verfahren nach Anspruch 9, worin die feste Oberflache eine gedruckte Schaltplatte ist, verunreinigt mit
35 FluBmittel oder FiuBmittel-artigen Harzen.

11. Verfahren nach Anspruch 9, worin die feste Oberflache Metall, Glas oder Kunststoff ist.

12. Verwendung der azeotropartigen Zusammensetzung nach einem der Anspriiche 1 bis 5 als Kihimittel.

Revendications
1. Une composition quasi-azéotrope constituée de 1 & 99 pour cent en poids de 1,1-dichloro-2,2,2-trifluoré-
45 _thane et 99 a 1 pour cent en poids de 1,1-dichloro-1-fluoréthane.
2. Une composition quasi-azéotrope selon la revendication 1, constituée de 30 4 70 pour cent en boids de
1,1-dichloro-2,2,2-trifluoréthane et 70 & 30 pour cent en poids de 1,1-dichloro-1-fluoréthane.
50 3. Une composition quasi-azéotrope selon la revendication 1, contenant au moins 35 pour cent en poids de

1,1-dichioro-2,2,2-frifluoréthane.

4. Une composition quasi-azéotrope selon la revendication 1, contenant au moins 60 pour cent en poids de
1,1-dichloro-2,2,2-trifluoréthane.

55 8. Une composition azéotropique selon larevendication 2, dans laquellela compositiona un pomt d'ébullition
de 31,5°C 2 la pression atmosphérique.

6. Utilisation d'une composition quasi-azéotrope telle que revendiquée dans I'une quelconque des revendi-
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