SS=50dl 10-1650208

(19) 3 IN=ZE3F A (KR) (45) 1Y 2016:308¥22¢
(1) $5¥3  10-1650208

(12) 55533 X (B (24) 2EAR  2016108816Y

(51) FAESEF(Int. Cl.) (73) E3]HAk

CO9K 5/04 (2006.01) C07C 17/25 (2006.01) o] ofo] FE ¢ vRo} A= Ty

C08J 9/14 (2006.01) CO9K 3/30 (2006.01) ul= 19805 @Ekelols € E T2, vk 2915
(21) =9z 10-2010-7027386 A 2 974 AAEY H Z9x
(22) 2LLA(FA) 2009805407 (72) gz}

AAA AR 2014305207 o, HlE, oA
(85) MAEAIZYLA 2010812406 nZ 19342 AAWUoLF Zd DA FHE o]
(65) F/NHZE 10-2011-0008314 104
(43) ZNLA 2011:301€269Q v, #tgle, 24
(86) ZAEYAS  PCT/US2009/043111 ul=r 19711 AEflo] S w93 238X FE 3
(87) ZFAZ/NAZ WO 2009/137656 ay, Axe, 9.

ZAFTALA  2009d11€12Y u) = 19808 Akl €W E S22 <l 910
(30) AT (74) ggd

61/126,813 2008105907 W= (US) e, 98, 14

(56) A&q7|s2A S
0S20020003224 Al
US20060243945 Alx
02007117391 Alx
102008002500 Al=
#= AR o3t 1E8H ¥

o>
S
>
)
-
o
e

AE

s
B

AA A4 =% 10 %
(54) We] WA 1,1,1,2,3-9EEFo2T2R EF 2,3,3,3-HEHSFLEIZAS X33
(57) 8 o

HFO-1234ze, HFC-245fa, HFC-236¢ch, HFC-236ea, HFC-236fa, HFC-227ea, HFC-227ca, HFO-1225yc, HFO-1225zc,
HFO-1225ye, wlEF, o8, =3 HFC-23, HFC-143a, HFC-134, HFC-134a, FC-1216, HFO-1234yf, HFC-254eb,
HFO-1243zf % HFC-254fbE 4% 2F o g7 RE AeE Zojx d}e R4 33&E 9 HFC-245¢bE -frate=

(5ol AS)

o F & - =1

-HF
CF; CH=CHF *+————— CFy CHFCH,F

E,.Z-1234ze 245eb
+Ho -HF
*Hp -HF
254fb 1234yf 254eb 124 32f

-HF




SS=50dl 10-1650208

ZAES NAETE. HFC-245ebE St A ES HF0-1234yfo] Alx 34| #83tth.  HF0-1234ze, HFC-
254eb, HFC-254fb, HFO-1243zf, HFCHFC-245eb, HFC-245fa, HFC-245cb, HFC-236¢b, HFC-236ea, HFC-236fa, HFC-
227ea, HFC-227ca, HFO-1225yc, HFO-1225zc, HFO-1225ye, wW®F, ol =3 HFC-23, HFC-134, HFC-134a,
HF0-1132a ¥ FC-12162. % FA% 2Fo2HE Ay Aok 3o Br1A 3dE 2 HR0-1234yf S SHrdle=
ZAE Eg AGTE. HR0-1234yf & s 2AES 9, 32 9 d 94X A=y Abgste ddd 24
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vy 2 5, ooj2=F FA A (aerosol propellant), 7]¥A|(foaming agent), = EA(blowing
agent), 2w, AAA|(cleaning agent), A A, A AZXA(displacement drying agent), ZAAwntzA|
(buffing abrasion agent), %3 wA(polymerization media), Z#R 2 Zg$dee A
(expansion agent), 7]A A& A (gaseous dielectric), Z43FA(extinguishing agent), @ A == 7|4
ef o] spAe A A (fire suppression agent)®A] F&3 F = 2AE ool ¥k Zlojvy. 53] & e o
A 2AEEZN G482 F JdE 24E, o8 B9 2,33, 3HEIHZFLEIZ 2 (HF0-1234yf, T 1234yf)
L= HF0-1234yf A2F A 83k 1,1,1,2,3-HEFSF 2 X Z FB(HFC-245eb, E& 245eb)S i3t A4
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ageR, B oago] uwhel,  HF0-1234ze, HFC-254eb, HFC-254fb, HF0-1243zf, HFC-245eb, HFC-245fa, HFC-
245ch, HFC-236¢b, HFC-236ea, HFC-236fa, HFC-227ea, HFC-227ca, HF0-1225yc, HFO-1225zc¢, HFO-1225ye,
3,3,3-Egfo|ZRoasxay ue oe, ey HFC-23, HFC-143a, HFC-134, HFC-134a, HF0-1132a ¥ FC-
121602 49 IFo=ERH duE Hojx shte] R7H4 setE % HF0-1234yf & Eiste 2A4ES Alsd
o Z2AAEE HoE st 1A SES o 1 %% vTwoe R Rt

weh, B owrdo| w), HF0-1234ze, HFC-245fa, HFC-245ca, HFC-236chb, HFC-236ea, HFC-236fa, HFC-227ea,
HFC-227ca, HFO-1225yc, HF0-1225zc, HFO-1225ye, wWlek, ok =23 HFC-23, HFC-143a, HFC-134, HFC-
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g2 Fddola R e HF0-1234ze, HFC-254eb, HFC-254fb, HF0-1243zf, HFC-245eb, HFC-245fa, HFC-
245¢ch, HFC-236c¢b, HFC-236ea, HFC-236fa, HFC-227ea, HFC-227ca, HFO-1225yc, HF0-1225zc, HFO-1225ye,
3,3,3-Eglo|ZRewxad uwe, o, Zeg HFC-23, HFC-143a, HFC-134, HFC-134a, HFO-1132a % FC-
121602 FAE agozRE AdE Zolw st BrbA 338 @ HR0-1234yfE Ffale 2AAES AFs

e
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QXL oo A, HFC-245eb el &
ZAl o5 U1 EEo xFE).

HFC-245ebE 3Hfrate 2/ E-2 HFO-1234yf o] Ait F7gol F-8-3kct.
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AAA, A FA, A A=A, AaddutA, T3t A, Esdd 2 EsdEe] A, V1A Z2aA,
= =
=

284, 2 HA EE VA FEHY SAGAAZA FEsith. A py o2 HE dEFT(heat
sink) 0.2 E& RsHY] HEl AMREHE s FAEA AL 5 Qdrh. olgdt EdY 2AEL FAVE 4
3} (phase change)E 3h=(S, AANA 7R, 2 2 v &= Jo7) 3o Wu(refrigerant) A%

=L =~
8% % vk

dAY A|="le] o Fx7], WE7(freezer), ¥W37|(refrigerator), € B2x, FYZ7], w4 Fur]§
W7}7)(flooded evaporator chiller), ZA =32 W77 (direct expansion chiller), 9Al2 W71y
(centrifugal chiller), ¥97-91 Ze](walk-in cooler), & HBX K o]F2] WAY]|, olF2 FF FUE 9 o&
o] x3+E X F3sI, ool FHAHA we=

2 HAAA, o]F2 W X, o)FA FFRV] EE ol 4 AAe= EE, AR, I = ITE FF
FUE x3H Qleojo W, ¥x ke 4 FAE A, E=d, o)F] ¥ EE X7 FUEE, °F
Fe(moving carrier)ol] EHZ ol "E3 =& (intermodal)" A|2AHORE FAH FXE EIgch, o]
T FF Az"Ee "dH "1/ 5 Y 5 A "2 vk (swap body)"(EE/HE 7 FE)E
E et
g AAo A, A ddE AJxaElE Qo) FRH AEd FAHAY 1 R E3hE Al~Ho|th, ol&
g S8 A Fx 9 d FAxd F AV E 5o, 94 97, e 4 #@E, FAE,
AHE E=e e T A2RE xdey ol dAHA gow, FEE, FHYEX(ductless), HYEZ
3 a4

(ducted), #7128 Elm|d(packaged terminal), = 2AF(rooftop) AlZ=®ly} o] Qo] glor} AL
d AES 23, 8 9F S8elA, AAE = = 2
A7) (ice machine), AFH&(self-contained) &l 2 W&7], A2 Fd7|§ W7247], AH
A3-2 H Y- Zl(reach-in cooler) B WE7], R 2F ALV E x3eh= Al 78
5 FdddA, MAE 2AAES A B A 2" ARgE 5 9l

MAE 24ES B8k e & 14 Aoldn.
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HFC-245eb CF;CHFCH,F [1,1,1,2,3-9lE}ZF &=zl
HFO-1234yf |CF,CF=CH, 2,3,3,3-HEgZ 2oz
HFO-1234ze |CF,CH=CHF E- ®=%+ Z2-1,3,3,3-
HED SR
HFC-245fa CF,CH,CHF, 1,1,1,3,3
HFC-236¢chb CF,CF,CH,F 1,1,1,2,2,
HFC-236ea CF,CHFCHF, [1,1,1,2,3,
HFC-236fa CF,CH,CF, 1,1,1,3,3,
HFC-227ea CF,CHFCF, 1,1,1,2,3,
HFC-227ca CF,CF,CHF, 1,1,1,2,2,
HFO-1225yc |CF,HCF=CF, 1,1,2,3,3-db 2 # o2 eH
HFO-1225z¢c |CF,CH=CF, 1,1,1,3,3-ME 5=
HFO-1225ye |CF,CF=CHF 1,2,3,3,3-9gE 5=z
CF,C=CH 3,3,3-Egto]Z oz
HFC-23 CHF, EdgolZ o=
HFC-143a CF,CH, 1,1,1-E¢fo] T &2 29 ¥
HFC-134 CHF,CHF, 1,1,2,2-HE#ZF 2 s
HFC-134a CF,CH2F 1,1,1,2-8l E &} 5 5 0 & of &
FC-1216 CF,CF=CF, AALEF Q2T A (HFP)
HFC-254eb CF,CHFCH, 1,1,1,2-HEd & F o228
HFC-254fb CF,CH,CH,F 1,1,1,3-H E8 &%
HFO-1243zf |CF,CH=CH, 1.1 1-E8o] & % 0 & 3 & 31
(TFP)
HFO-1132a CH,=CF, 1,1-tho] 34 & 5 o ul
HFC-245eb= Z=2tb5  debFob(Alachua, Florida) 44 AAAE iR Ee] ¥ o]l =(SynQuest
Laboratories, Inc.)& X¥3le AW AXAAZTE o|&7lsstAY, DA FAH ol o3 A%
2 4 k. HFC-245ebE ALtal7] fla] A ¢ e dRe] dAES IAEFLEZZAHP) o8 A %4
th.  HFPE F43tele] 1,1,1,2,3,3-FAZF Q0 2T 2 3H(HFC-236ea) S A 4 k. 2 thSo] HFC-
236eas 25381424 3}3} o] (dehydrof luorinated) 1,2,3,3,3-HEFEFQ 2 2 H (HFC-1225ye) S AJket =
ATk, HFC-1225yeE F43}3lH H43k= HFC-245ebE 58 4= vt 43 WA=, & £, PCT 370
AW02008/030440%.0 719 wie} o] Aa= 4= Qit}. HFC-236eaZF-E HF0-1225yeZ 9] &3 443t=, o
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Sl HFC-245eb A& Wioll velhbs 3714 shgtEs AME o+ ok, tE FddelA = HFC-245eb7F A4k
= 275kl FAHE ek AAEET | o] HFC-245eb ©]9]9] StgES AbshE A whg AR27F SAle]
e = 9lon ol ¥rbA gl B 2 A= HFC-245¢b7t AAEE 5A 2 g&EdtE AL o]
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g FEAANA GBS GRS AS ZuE At TG A AdEn. @EsgAast Fue 4F
nu, B3 4FuE, 23 dFu U (fluorided alumina), 23t 4FujE Ao F& 3= = 23
o &4 SI5HE; mlavld, ofd, R mlavld B oofd B/EE dFvEe £3FES AsE, E o
3} & (oxyfluoride); @elE AH3tE 2 &3} @ely A3E(fluorided lanthanum oxide); IE AHslE 23} =3
& Abs}E(fluorided chromium oxide), % % 4&3} FA&F(cubic chromium trifluoride); B4, AF Az &

A, B4, 349 MEGs Bad AR 2 wx A AXH 35 8%Ee zgeh) ol @4uA
vt B4% g¥Be UER, 2§, THUE, A€, olE§, @k, AF, Zededl, dedd, A,
2%, A, AUE, 2E, U4, 7, ofdl, % oS0 EFEE TAE IFoRyH A9d Hojw shle 7
%o AEE, BEE W BasEd 5
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MW HFC-245ebe] w4 71 gEgsasts 23 450y, 85 4570s T o5y £3E
ALgste] W=k B3] Al5,396,0005. 0] AAE HRC-236ea =Bl HFO-1225ye o] ©-&-3l43}ke} A
éﬁﬁ%‘ 4= Qrk. 23l gFug 2 Bl GRuEe v B3] A4,902,83850] 7|&® vl 7o,
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= Ao w 0]37}“6} EM\_—E- A}g-& = X (5E=43%)(Barneby & Sutcliffe™),
t23(5=43%)(Darco™), ™) ZEu]o} JXN(EE4%)(Columbia JXN™), ZEFu]o}
LCK(5S743 ) (Columbia LCK™)  Z3 PCB(5-=3%)(Calgon PCB™) | 7+ BPL(SS/43)(Calgon BPL™) ¢
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[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

AR FRANN G714 FEA pii 82 xd. DY PN G714 Fge) pii 108 2aa
Q% PRl A7 $8e] piE 10-130lth ¥ PRI @YY Fgole Bol Eahgol AL HE
FHY 5 Q= anel §7] AAE FRBE. Q¥ PRI, e FE el 4 A Holw 00
golth, @ FANN B FEZoln, the AN B goles i SRl

HFC-245ebE HFO-1234yf= ZA17]7] 98] 875% @719 H Lz F89 olxe)e tgael shehd=

A i e 1 E] HFC-245ebell tisl oF 1 &9 7ok, g FRAdeA =, 97] o] HFC-245ebe] H]&o] 1

S Z29eE Aol wpgaAE = du(dlE Eol, W £RE S7HA77] 94 AR FHo| M=, EAs=

B3l &# W (hydrof luoroolefin) @] F7F ko] dojd = loma  Hwg weke] A7|(A7|H 89

Well A= Fefof ek, wha, AR FEHAE, ¥ S Hxdely] Hste] segdard ro ofzk

W ko] AVI(A7IA FEN UdA)E A& 3ol Fads § k. wEbA, @ FHAoA, 7] o
A

¢k 10:1015}. thE FddolA, 947] dHFC-245eb
2 oA A7) o] HFC-245ebe] EnH]:=

HFC-245eb9] EH|(A7]4 & U )= <F 0.75:1
o] EH(A71A € ol )= oF 0.9:1 WA oF 5:19]t},
oF 1:1 WA] 2F 4:10]t},

t

ofwl @A, WY Sui @ % ofd UE, 47 L ofd e, F=E, ofv=, AR, HEA]

== X ’
=, Qi ol xHE 8 o5e] ERER T4E AFomyE Adwt

2 97|19 FF fNd(dE 59 50 THWe| ks Z4F 89

o, mubge] The : »

g, "2, d3&, o=, AE, AZAbe]

AlAl, &ule oMMEUEY, ZII L

dead JtEveolE, Zgdd JtHYolE,

AL, W ofeliold AE, tolofo]ARY AE, otyE, 2-vdE Egstol=R

tfo] &k, trol ey, EffolEEtyd, HIEE

e gEgde, AEd, gojdg dFxjol=

olE9 E}ER FAYE IFeEEH AYdd. vigEst &uj= oMEYEY, ot XYEY, 2-Wd HE:Z
o o]

sol=miel, HEDS ST, tho| G4, tholZutel 2 HEtEeAS Tewh

AN, A" Sl 244 mE aAgoRRY F/10Re ooy SFEY Avg Iy B
Ae ouig. A A9 Fvls oS WF #7)Gnconpatible) WA} ARe] MEL Uy dAw 4
A Fulh ol @ WHoR J5d 4 ok, 4 A Fuvt gRaSss BeS FASE @, o5 &
& 714 WA TEe] F840l oA AP Aol ok,

A Eole Fee o2, oF 9, APV, FdA FeF, % ojEe] YR FHE 1Fony
g A9,

@ paslolA, o) WelA @71 falEs £ e Bat glrh wg ) ue Avle) fAES Adee B
o 4 A% FulZ W guldl AL £ Ak @ PN g A Fuje] e, EAsHE @)
S /1FoR oF 0.001 WA oF 10 Bhelth, ThE FddldA F A" Suje] g, EAGE 47 5
e 71FOR o 0.01 WA oF 5 Bholth. E UhE p@elolA 4 A Fuje] AgHe, A 47 F3
2 71Fo® o 0.05 U4 oF 5 2ol ¢ Ak, ¥ wwel @& FAelN, £4 EE PN @rlw Ad E

o}
Astar, §714S HF0-1234yf 2 B4 &0= ols] EA)3h),

oM, & Ad Fvle o4 Ee AL & Ao @ F-OM, & e Fvie= A
) 5 X

, 2w, A9Es 8 Eedd 29E, # olsd] E9E % AREAR 4

o
4
o
o
fu 4
It
)
2

Sebe oEEE oA TFo] tholMgd AAN o8 AAW ApolFE RARA, o] HPBE F3HE
BFe] FE olEL "FE EE BT F U B4 TEE IYTORKA 1SS I1she Aoz A
QY AN, D14 Fg Ul AgHE 54 dvish 54 Aeke odHZ F AY F0E 2844
= el uhgrdelTh. @ FAdelA Aske oz, 4 2F G714 FeA 2¥se] Agu: 183
Bhe-6, Feh BEF @714 F89 2¥st] AgHE 15-Teke-5, e AF @149 FE 295
of AHgHE 12-Tehe-18 EFA. 7] Aok ofele] FEA, ofF Hol, tholfx-18-Teke-6, Tl



[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

Alol ZF 2 AL --18-T 886, D Tro|Mz-24-F 8887 tlEo] 12-F-4 & 3
ofA, &7 5% SFERFH AxHE AV FEAY 2Fstd 53 {83 o2
ofsf 1 JfAIZE - EAA e EFE W= 53] Al4,560,759%. ] 7]k, A ol
Aol f&3 e I3tEe,  IAHE-[14]-4,11-tho| N9} Zo] st o]4ke] Ak AL thE FRH9
oAA A=, 53] N & S2 AR HolA Aozt A= stFEEo|tt.

[2}st2] 111]

Rl RZ R.’% R4 N(+) X‘(’)

A714, R LR R R R BUSAY gl & glov], 747 94 1§, ofd 1§ T ofBY

o|iL, X' F, Cl, Br, I, OH, COj, HCOy, SO;, HSO;, H:PO,, HPO, B PO,Z FHE 1HOZWE Aggdct, o

S g FAH o HEfgWddry ZRdols, HEZDWYLdRE BRuol=, wlFEgdEdn

oo, MAEdol SRty Brdel =g HehECEEAD) (Al iqua™ 9022 s

A gni o), HEH IRy Fudels, HESn-PHIRy R, HEH

=2 AYolE, HEgn-FYrs

getol=, EdtolddudE sy HREvlo|= 3 Edlo]ddvdx :

oA, MAEZold YRy FRefo| B AUV st AFSEY. A7) setE 5 el

g g a8 A (dE 501, o 20007 & =

HEZdolaiy SRgols, HA[E

(ol o] o) E2aqlo| v e | £ Fmebo] =8
)

3 e EAsel dAE Aow

e TR, 3 AY Suea wed 83 E

iE 2 BEd 33dEe mgYgsolt). o= HAHEH
AL F FoA dAE ggaE S 2]

= %ﬂow FAE 32l ZEvta R A}l
22 AgelgAleltt. g Eef, ARSAL JO@]%#MN&MJE—
(8.8.8)&A =AL; A El = ;:) 222(CryptandTM 222) 2 AgY IEEAA(SE2AH)
222(Kryptofix® 222)2 o] 8753 oAy Aix wFR] (—0CHCH—) 259 S d4dste] dojx ufo
Abol &8 Extoltk, Zhal(bridge)e FoIA YA BT 0, N EE SolAY, sigtEe] Ztul Zbe(bridge
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[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

DN Z3ke] 5, oE B A oH= % o, EE 2] 23] OF, dE 5ol 44 ¥2¥F o % 43

Gy 9, B A oEHE % Eegdd 22 dEERRE e 2 oo & e Huje] miE =
= EEE dee, s 2w 2R 4] & A S wige 2 EgeE f82 4 v

g oA, BEsteasts (RCIFCHFZE Busteasis)s Sn W9l WolA Fddch. & FdedA 2

7] = oF 5T WiA of 150T = vk, the FeeellA], whe2 oF 10T WA of 10T o] Wl 43

EouE T, wheE of 15T WX oF 90T WA dadn.  wbe bHE AAH A

b Ex ggtstel sdd & v 3 A, wheE el A3

Boulygo] e85l 4s vhee R e dfHaor Adgd 4 Qu. dF FHdoA s gEseAs F
Aol iAoz Ay, b2 FAA A GESGTAs o] AHAeRE APt 3729 gk FHd
o A=, HFC-245ebe] Holx URE HFO-1234yf2 ABIA] 7] 7)o ZE3F A|7F Bl A7) ABES A3st 274

AEA ] tE FdddAe, 9714 F&, v, HEEEY &, 2 A dg FaE s 874 ¥
%o HFC-245ebZ WH-g-7]o] FU3ht}.  HFC-245ebt $HFA171aL HF0-1234yfE WHE &7]oA FEFo] AL E
W} 2o AF3k gr)o] FRHHEE 7)o FEI 252 Y7ty $EF7]|5 W3 8] AX 3

o
o

= AAELS HF, HFO-1234yf& 3+8-38la1, HFC-254eb7} ¢ E3HE o
gha-shth, 3k FE oo Al HFO-1234yfE, H]5Ho] o] W& AR o s
=S YAEZRE A& FH(AE 59, 7)o o8 ¥,

)
i

2 waxd 71&d ule} o] HFC-245ebZH-E] HFO-1234yfE AJAtsl7] 98] Aled 593k z=7138}oA], HFC-
245ebe] EBE3}FABE FIbE R 24 HF0-1234ze(Z- 2/EE B- oAADE AAE F Q)
Fom HF0-1234ze7} B ¥ o2 AXE= Ao waHe. o] ¥hg =3 = 1o YeRd

oA 53 &9 37 AW02008/030440 A2%el 71=H ule} o], FAsME fgh TAFH st A, HFO-1234ze
o] Azt F714 FEEA HFC-254fbE A o vt dwtdow FA4s3t Suf, dF 59 Z8F, &
= AAAZ EFuy, B3 @FuE e g4 AAE s, Be OE A% FuE 285 e &
710l HR0-1234zeS G-t 7 #H7hstch. HEF: AIZRE oF 5 WA oF 100 22 3] oF 50T WA 2F 300C <]
ZLoA REEES A 4 gtk 4 o] HFO-1234ze9] =R 9F 1.5:1 WA ¢F 25:19 & Aok, o] k&
= 1o YERdAT

5 1o vebd whe} Zo], HF0-1234zeZF-E] HFC-254fbR 9] F43le] #alo] A8k vlel Bds ZAs) A,
A E HF0-1234yf 9] 423 2|3 HFC-254eb7} F-714 slatEz A it 4= gl

= 1o ekl ulel o], HRC-245ebZH-E] HFO-1234yf3S AA+alr] 3t &2 pidlo] #Bate] E Ao 7]
23t upol ZAU3F 278 A, HFC-254eb ¥ HFC-254fbhe] @E-3t5Aaste] 93] HFO-1243z(7} H714 &3E=

A A % olv,

71e] dnbd Ay =ast vk A= E4 AREEE WS ARdd. dA wker
= =
= =

W AYEA(SFYE)Krytox®)® 7E(E. 1. du Pont de Nemours and Company)(Z2WE, ekl

(Wilmington, Delaware) ZAAe "FZE")o|A Hujstes FHEF ZdHE2E B4 82 XA *E3s

Aol 6.1 m(20 ft.) x #7 0.32 cn (1/8 in.)¢] W& 7|A A=vtEI o ARESIIH.  AF FE2 30 ml
6

/min(5.0 x 10 m'/sec)olth. 714 AREIHE 2AS, 60T 3 BIF 27 $AF o
=7 200C7HA AsAl7]|E &x T E o},

He
232 CHF3o] T},

_12_



[0090]
[0091]
[0092]
[0093]
[0094]

[0095]

[0096]

[0097]
[0098]

[0099]

[0100]

[0101]
[0102]

[0103]

S=50dl 10-1650208

11322 CHy=CF,°]t}.

1225z¢E CF4CH=CF;°]t}.

1234yfE CFyCF=CH.°]t}.

E- 2 7-1234zet= E- 2 Z-CF,CH=CHFo|T}.

245eb¥= CF3CHFCH F o]t}

ZAE) B(2.54 em (1") OD X .854 ID X 25.4 cm (10")L)ol] 12-20 w4 & )3+ 16.68 L (25
FrUE 22X, w279 R o] A 12.7 em (5.0") X 2.54 en (1") Aty W= 71
7|2 ¥kg7)e] FXEE srdeigitt. wker] 8 9 Jpd7] Afolo] f1Ae o m WY 2RE AT

33 x 10 m/s (50 scem)®] A SEate] 200To|A A 7tdste] 2= AzAATG. 1 TS

i)

8.
2 9% 833 x 10 m/s (5 scem)® ZF2ax7]3, 3.33 x 10-7 m'/s (20 scem) CFC-12 (CFCl,)9] &% 7
F7IE 60 B Tt o] &xoA FAEF k. CFC-

fFEato] WE7] SEE 400TCE ASAA FIIE
A

Al 60 & S<F A Y. 2LEE 325CTE FEA7|
=9 AN, 8.33 x 10 m/s (50 scem)e] Az
=

2
60 & Tt o] EXAA FAEAT. 1t WgIIE

23} oZujy} Zu|E AR, HFC-245ebZEF-E] HF0-1234vf 2 9] Z7]|4 B&3443)

Azg =3t dFuy Zojs 2Fshs ¥HE7ld HRC-245ebe] 7] 92 HAE v v &%
o] HFC-245ebd] H]&L 0.67:10193 H%E 43] BAd tia] H=E= AL 36 =g},
= ] HFC-245ebe] H]&o] 1:10]%a HE

of 235 F 20 2%= QoFelT).

#Z 2

W2 7 1234yf | E-1234ze | Z-1234ze | 245¢b
T,

200 ND ND ND 99.9
300 14.3 3.6 0.8 81.2
350 28.2 9.5 2.3 60.0
400 45.4 18.9 4.4 31.3
400 52.0 22.0 5.4 20.4

ND = H&3HA &

A4 2
HFC-245eb2] & &3}

W-3-7)E= o] 24.1 em (9.5 ¢1x]) X 917 1.3 em (0.50 ¢1x]) v W7 0.89 cm (0.35 21x])o]aL ¥ FAI}
3.8 mm (0.15 X FozA, Ui F goldS 235k, = Folde F= 0.08 cm (0.03 AX)ST).
Qo] AR ol 14.5 en (5.7 ) x A 2.5 an (1 A=A o Ay W= sHdriE WSS
7tgstitt. w37 o g wi= spdr]e]l UiF Alolox W= stdr]e] Fel e olF Alof(dual
control) GAHS Agste] WSy 2ES Aol W ZAFAT. 8.3 x 100 m/s (5 scem)®] A, T WS
7] 219} Aol 718t = 2.37 me/he] HA| HFC-245ebE ThYe 2 2E=2 7tgd whg7ldd £ttt =&

_13_



[0104]

[0105]
[0106]

[0107]

[0108]

SS=50dl 10-1650208

32
+
T

Al o A g7 FrEES ek GONSE AT vhdet A5 2ol A 9
Al

A=}
AEE B

X3
2 T| M 23 1132a | 1234yf |[E-1234ze|1225ye|Z-1234ze|245¢eb
600 0.5 0.8 0.1 3.1 1.0 ND 0.2 94.3
650 1.9 4.7 1.0 5.9 2.3 0.3 0.8 83.1
700 4.3 17.4 5.1 16.7 8.5 1.8 3.7 42.5
750 7.7 24.6 7.9 28.0 14.8 3.4 6.6 6.9

2N 3

HFC-245eb 2] HFC-1234vf= 0] A4} B shapis)

3=, 2 gE Zgade] 458 $57], A% 2 owsl= whby|(over-head stirrer)E FA3IT. S
719] $E2EL (aS0, AZ7], 4 B, @ =go] ofo]2/olMEd @it o HH(dip tube)E 7} 2H

gt Efel Az S3ARG. AR AdSA(eFER)E wEEYE, 2ol 2A)elA dvish=
® 2 #=(oil bubbler)7k ZH 22T Efio] S+t 2X50], Efjd A&

AL
ol
o
[t
il
%
w

(736 ml), HE (200 m¢), KOH Z=(180 23, 3.21 &), ¥ A%Y LdYUHFE(SZSHE) 3362
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