# 1. CFCH Al Advl v=5s # (19849 - 1993)

55Hs =9 538 4 & Hl 11
Phillips Petrol. |Hydrocarbon-halocarbon refrigerant

1 |USP4,482,465(1984) Co.(1] ) blends

R-12t 4], 22+152a+114, 22+152a+
2 |USP4,810,403(1989) DuPont 142b+114, 22+152a+124, 22+142b+ (US043)

114 etc, 125+152a+318

Ins. Francais de
3 |USP4,812,250(1989) Petrole( = 2+ 2) R23+R141b+(c)
4 |USP4,923,626(1990) Daikin 22 + 143a
5 [USP4,957,652(1990) Daikin 123+(124,125,134a,142h,143a,152a)
o (CF3CF2CH:C],CF.CICH:CF3) +
6 |USP4,985,168(1991) Daikin (123.141b)
7 |USP4,983,312(1991) Daikin 134a+(22,142b)
8 [USP4,997,589(1991)| Allied Signal [152+123(\d v Solvent,Blowing agent)
9 |USP5,035,823(1991) Daikin 143a + (124, 134a) (Us01)
10 [USP5,059,338(1991) Matsushita |12t A),23+22+(134,124,124a,123,123a)
Atochem A=Wl Halonl1301th A,
11 /USP5,080,823(1992) (LX) 143a(70.6wt%6)+290(29.4wt%) (US02)
12 [USP5,087,381(1992) Daikin USP4,957,652 (1990)¢} &<
13 [USP5,108,637(1992) Staiolj;ﬁ)‘lge (22,125) + (125, 218) + 290 (US042)
(e

14 [USP5,151,207(1992) | Goble(V]=r) |12t A, R600a + R22 + R142b

134a + (152a, 142b, DME, RC318,
15 [USP5,182,040(1993) DuPont 600, 600a, 227ea) (US03)
16 [USP5,185,094(1993) DuPont 125 + 32 + 134a (Us04)
17 [USP5,211,867(1993) | Allied Signal [125 + 143a (US05)

R-12t) #|, R600a+R22+R142b
18 |[USP5,214,929(1993) | G.H.Goble(w] =7) (USP5,151,207 (1992)7} =)
19 |[USP5,232,618(1993) DuPont 32 + (143a, 116) (US06)
20 [USP5,234,613(1993) DuPont 32 + 290 (Uso7)
21 |USP5,236,611(1993) DuPont 218 + 143a (US08)
22 |USP5,248,433(1993) DuPont 218 + 116
23 |USP5,254,279(1993) Sanyo 500/502c] A, 142b + 218
24 {USP5,262,077(1993) DuPont 134a+152a+(124, 124a,227ca, 227¢ea) (USs09)




# 2. CFCHI Al Advl m=E5sidst (19949 - 1996'9)

55Hs =Y 538 4 & Hl 11
125+143a+(22,134a,134,124,124a,227¢a,

25 |USP5,277,834(1994) DuPont 227ca,C216), 22+125+(170,R600,600a, | (US10)
DME,1270,32) etc, 125+116+134a

26 [USP5,290,466(1994) DuPont 32 + 134a + 134 (US011)

27 [USP5,294,359(1994) | Allied Signal |32 + 134a + (152a,143a,290,DME,) (US012)

28 [USP5,304,319(1994) | mh2x At} ?i:?l )Zﬂ’ (1342,130)+152a+ (23,32,125, | (55041

29 |USP5,340,490(1994) | Allied Signal |23 + CO», 23 + 116 + CO» (US013)
CO,+290+134a+600a, CO2+290+134a+

Intermagnetics n-Hexane, CO:ztethane+134a+600a

30 |[USP5,360,566(1994) Gener 1g(u] =) COgt+ethane+290+134a+600a, ethane+

a 290+134a+600a, ethane+134a+600a,
COs+propylene+134a+600a
220 A, 134a+HFCs, USP038%} &<«
BN ’ ’

31 |{USP5,370,811(1994) uj 22 Al T} (134a,134)+2 of (23.32,125,143a) (US040)

32 |USP5,403,504(1995) DuPont 125 + 32 (US014)
32+(600,600a,propylene,C270), 125+
(propylene,C270), 134a+(290,C270),
143a+(DME,propylene), 152a+(290,

33 |[USP5,417,871(1995) DuPont 600,6002,C270), 116+(290.C270), (US015)
227ca+(600,C270,DME,600a,290),
227ea+(600,c270,600a,290)

34 [USP5425,800(1995) [P gjﬁgfemes 134a + 124 + 600

35 |USP5,429,760(1995) Solvay 23 + 134a (US016)

36 |[USP5,433,879(1995) w} 24 Al T} 152a+2 of (23,32,125,134a,134,143a) (US039)

37 [USP5,438,849(1995) w} 24 Al T} (134a,134) + 2 of (23,32,125,143a) (US038)
(134a,134)+methylbutane,134+n-Cs,

38 |[USP5,458,798(1995) DuPont 23+290, 236fa+(601,c-pentane), (US037)
236ea+cyclopentane

39 |[USP5,474,695(1995)| EIf Atochem [143a + 218 + 290 (US017)

40 |USP5,492,643(1996) | K.B.Ruello(7] =) |12t A, 142b + 134a
12 ], 134a+(124,142b)

41 |{USP5,512,197(1996) Caltech 134a + 2 or 3 of (124, 14%b, 152a)

42 |USP5,523,011(1996) Caltech USP5,512,1973 &<




# 3. CFCHIAl Advl m=E5sidst (1996 - 1997d)

55Hs =9 538 4 & Hl 11

43 |USP5,538,658(1996) DuPont CF30CHF»(E125)+(NH;3,DME,C270,

290, Propylene)
227 (hexafluoropropane) +HFC (227,

44 USP5,538,659(1996) DuPont 1) 15 954 963 272,981 ,(CF2),CHCHs)

45 [USP5,538,660(1996) | EIf Atochem [12WA], 32 + 134a + (14, 218) (US018)

46 |USP5,552,074(1996) DuPont E134 + (600,600a) etc (US019)

47 [USP5,558,310(1996) DuPont 245 + Fluorinated propane, etc

48 [USP5562:853(1996) |  Dupont |1 12233447 Octafluorobutane
compositions

49 [USP5,562,354(1996) DuPont Octafluorobutane compositions

50 |[USP5,562,855(1996) DuPont Octafluorobutane compositions

51 |USP5,589,098(1996) DuPont 32 + 134a + 134 (US020)

52 |USP5,605,882(1997) DuPont a HFE + a HFC
236ca+(236fa,245eb,245fa,254eb,263ca,
263fb,272ca,272fh,281 ea,356mmz),
236¢ch+(236ea,2361a,2451a,254cb,254eb,

53 |[USP5,616,275(1997) Du Pont 263th,272ca,2721th,281ea,281fa), (US044)
236ea+(236fa,245¢ch,263fb,272ca, 2721,
281ea,281fa), 236fa+(245ca,245eb,
254ca,254ch,254eb,272ca,272ea,281ea)
125+143a+1 or more of (22,134a,134,
124,124a,227¢a,227ca,C216), 22 + 125

54 [USP5,616,276(1997) DuPont +1 or more of (ethane,600,600a,DME|(US021)
Jpropylene,32), 22+1 of ((143a+134a)
,(290+125),(143a+218)),125+116+134a
(600a,600)+22+152a, 22+152a+134a+C

55 |USP5,622,645(1997) C.Gu(Z=) 318,22+152a+134a+290,22+152a+C318,
22+152a+142b+318, 22+1270+152a

E.Sato & S.Oho |600+ethyl ether+dimethyl polysilane

56 |USP5,624,595(1997) (2 &) |(silicone oil)
143+((CF3)2NF,(CF3)sN,N(CHF2)2(CF3
),N(CH2F)(CF3)2, SFsCF2H, SF5C:Fs,

57 [USP5,626,790(1997) Du Pont 236ca,236ch,236ea,254ch,254eb,2631b,
272ca,281ea,281fa,338mf,4310mee,600,

C270, 600a, 290)
58 |[USP5,643,492(1997) DuPont 125 + 32 + 134a (US023)




F 4. CFCH Al Advf v=5s &g (19979 - 19984)

58 =99 535 Ul & v 3L

(236c¢a,236¢h,236€a,236fa) + (600,

59 |USP5,645,754(1997) [DuPont 270, DME. 6002, 290) (US034)
Fluoromethyl trifluoromethyl ether

60 [USP5,648,016(1997) |DuPont and 152a, 134E+(227ea,236€ea,245ch, |(US033)
32,125,134,134a,143,143a,152a) etc
134+32, 134+(318, 600, 600a, 227¢ea),

61 [USP5,648,017(1997) |DuPont 134a + (318, 227ea) (US024)

62 |USP5,650,089(1997) |[EPA El143a + (152a, E245) + C270

63 |USP5,653,908(1997) [DuPont Octafluorobutane compositions

64 [USP5,670,079(1997) |DuPont USP5,458,798 (1995)3 &< (US032)
32+(600,600a,C270), (125,134a)+C270,

65 [USP5,672,293(1997) |DuPont 134a+290, 152a+(290,600,600a,C270), [(US025)
(227ca,227ea)+(600,600a,290,C270)

66 (USP5.672,204(1997) | Allied Signal | 5133 pentafluoropropane -+
hydrocarbon

67 |USP5,681,501(1997) [DuPont hydrofluoropropane
338q+(245ca,245ea,245eb,254ca,338me
e,356mff),338mee+(245ca,245ea,254ca,

68 [USP5,688,431(1997) |Du Pont 356miff), 338mf+(245ca,245ea,245¢b,
254ca,263ca,272¢ea,272th), 338pcc+
(272ea,356mcf,365mfc,392sc,392see)

69 |USP5,688,432(1997) |4 =5 22&129 A),125+134a+(600a,290,218)  [(US026)

70 [USP5,702,632(1997) Sgneral Signal 1 on - 134a + 23 + 14 + 740

71 |USP5,705,471(1998) [DuPont 1,1,2,2,3,3,4,4-Octafluorobutane comp.

72 [USP5,709,092(1998) |DuPont 125 + 32 + 134a (USs027)

73 [USP5,713,211(1998) [M. 1 1€ S 0 L Alpnp Retrigerants

Mining
74 |USP5,722,256(1998) [DuPont 125 + 32 + 134a (US028)
75 [USP5,725,791(1998) [DuPont 134a+152a, 134+(142b,C318,600,600a, | ;g9

227ea), 134a + (C318,227ea)




3 5. CFCHiA| Al

H =53 #3 (19984 o] %)

55Hs =9 538 4 & Hl 11

76 [USP5,733,472(1998) DuPont 134a + Fluoropropane

77 [USP5,736,062(1998) Ausimont 125+143a+C270, 32 + 125 + 143a
143a+23+(125,134,134a,227¢ca, 245cb)

78 |USP5,736,063(1998) | Allied Signal |32+23+(125,134, 134a, 227ea, 245cb) | (US030)
290+23+(125,134,134a, 227ea, 245chb)

79 [USP5,744,052(1998) DuPont 32(50wt%) + 125(50wt%)

80 |[USP5,766,503(1998) Du Pont 116 + (23, 744A, 744, 41)

81 [USP5.866,02001999) | Allied Signal |~ {2+ (n-Pentane,i-pentane,c-pentan
e, n-Hexane, i-hexane)

82 |[USP5,388,418(1999) Morrison 143 + E134
R-134atj A, 227ea+152a+125, 227ea+
125, 600a+227ea+125, 600a+227ea+
125+134a, 245cb+125+290, 245cb+125

83 |[USP5,954,995(1999) Goble +290+134a,134+143a+290,227ea+143a+ | (US045)
290,245cb+143a+600,245¢cb+E125+600,
E143a+E125+600,227ea+152a+125+600
,245¢cb+125,227ea+143a, 245cb+143a

84 [USP5,968,406(1999) Du Pont 134+(152a,142b,C318,600,600a, 227ea) | (US046)
32+(600a,600,propylene,C270), 125+
(propylene,C270),134+290,134a+C270,

. 143a+propylene, 152a+(290,600a,600,

85 |USP6,001,273(1999) Minor C270), 161+(290,C270), 227ca+ (600, (US047)
C270,DME,600a,290),227ea+(600,C270,
600a,290)
236¢ca+(600,C270,600a,290), 236¢h+

86 |USP6,013,194(2000) Minor (600,C270,DME,600a,290),236ea+(600, | (;¢14g)

C270,DME,600a,290),236fa+(600,C270,
DME 600a,290)




