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ZAES MAETE. HFC-245ebE St A ES HF0-1234yfo] Alx 34| #83tt}. HF0-1234ze, HFC-
254eb, HFC-254fb, HFO-1243zf, HFCHFC-245eb, HFC-245fa, HFC-245c¢b, 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 Hojx 3o Br71A 3dE 2 HR0-1234yf S SHrdle=
ZAE ES NG HF0-1234yf & el 2AES 9, 32 9 d 92 A=y Abgste ddd =24
E2A F-83itt.
(52) CPCEFEFH
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3 Al A
9
AT 1
HFO-1234ze, HFC-254eb, HFC-254fb, HF0-1243zf, HFC-245eb, HFC-245fa, HFC-245ch, HFC-236¢ch, HFC-236ea,
HFC-236fa, HFC-227ca, HFO-1225yc, HFO-1225zc, HFO-1225ye, wlgl, o€k, =23 HFC-23, HFC-143a, HFC-
134, HFC-134a, HFO-1132a 2 FC-12160.2 TAE 2o g2RE Ay Hojix d1}e Byl 3aE 2 HFo-

1234yf & X 3}3}a1; HRC-227cal ZE3sle ZAE,

AT 2

ALgkel delA, HF0-1243zf B HF0-1234ze=-EH ¥ d Aol shto] sigtEs F7i= ¥detes 2A4E
AT% 3

A28k QlolA | HF0-1243zf5 F7}& E3Fel | HF0-1243zf9] F3o] 0 3% 23 WA 1 3% ko] WY
ol ZAE,

AT 4

A2del oA, HF0-1234zeS F7F2 E338H, HF0-1234ze2] Fo] 0 T8% 23 WA 1 S3% nlwke] H9)
ol A=,

Al e A2l Qo) AHY ZHERA ASHE 2T

A Em A2l oA, WviEAM AR HE 2=

AL Bz A2l ol doRE FARARA AFEEE 2.

AL Bz A2l gl 7ZARA AREEE 2%

Al E= A2@de] 2w TP e 5HA0R s Ae FAE AREs] delo=RE dE e (heat
A %

sink) 0.2 H& sk

yige] Hy

2 292 20084y 5€ 79 &Y% v /&Y A61/126,8135 9 $4AE FAs),

& dHAY 2AE, oolzZ= FFA|(aerosol propellant), 7]3¥A](foaming agent), 3 A (blowing
agent), &1, MAA|(cleaning agent), FA 3|, WA ZZA(displacement drying agent), A2}dwnjxA|
(buffing abrasion agent), S &3} vl (polymerization media), Z=dd %L ZSdete] A
(expansion agent), 71| A< (gaseous dielectric), Z43hA|(extinguishing agent), 2 N3 & 7|A 3
glo] st Al Al (fire suppression agent) 24 F8% 5= = A= Fokoll #3 Zlojnt. 53] & ¥He o
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A ZAERZA §8 = Ade 2AE, dF 59 2,3,3,3-HEHZFo2X2d (HF0-1234yf, T 1234yf)
T HFO-1234yf A34F F4gol #83 1,1,1,2,3-HELEF L2 X2 3 (HFC-245eb, T 245eb)S sl 24
Eo] #gk Ao|tt,

vl 4 7] &
Nz 3 A o 3, 3
A PGB x| G7h e 3R] E3] Al

gige] g
S dst = A

B Z05e Ao xPFeusix sl Be AT R o2 So] [F0-1234yfo] Az Fol ojw XsbA 3}
FEo 2For EAFTE AL LAY

A= h=R=a ;}”éoﬂ w2}, HF0-1234ze, HFC-254eb, HFC-254fb, HF0-1243zf, HFC-245eb, HFC-245fa, HFC-
245cb, HFC-236¢b, HFC-236ea, HFC-236fa, HFC-227ea, HFC-227ca, HFO-1225yc, HF0-1225zc, HFO-1225ye,
3,3,3-Effo|ZFeorx gy dwE, oE, Xzg HFC-23, HFC—1433 HFC-134, HFC-134a, HF0-1132a ¥ FC-
121602 FAR THORYE HER Holw st ¥4 S@E U W0-128418 FHIE 2YES AT
Y. 2HEE AelE aike 2 SRS o 1 596 LoD R,

walk, B owelo)] wl, HF0-1234ze, HFC-245fa, HFC-245ca, HFC-236¢ch, HFC-236ea, HFC-236fa, HFC-227ea,
HFC-227ca, HF0-1225yc, HF0-1225zc, HFO-1225ye, W&, ol&, 223} HFC-23, HFC-143a, HFC-134, HFC-
134a, FC-1216, HF0-1234yf, HFC-254eb, HF0-1243zf 2 HFC-254fbE FA4H ZEORYE HddH Holx s}
o R7H4 sietE B HFC-245ebe Tfdle 2AES ATdct. o A9, 2AHES 0 2% =3 WA F 99
F00] HFC-245ebE 1 & Utt. HFC-245ebE 3fate 2AES HF0-1234yf9] ALF T4l F-8&3frt.

yigel g7
B WA A HF0-1234yf 3y 2AES ddE A=, ddE2F A, ZIEAl, ExA, &)
ARA, FA FAlL, oA A, dabdviAl, Feksk WA, Zesdd 2 Eee-dee] HEA, 714 ddA)

7 g -
28HA4, 2 A e 7A FeHo SAFAAZA FEsit. JAE 2L dderEH ¢
sink) 22 4& uksly] 98] AleEE e FAEA 2FEE ¢ g olgd dAg 24

3} (phase change)E 3F=(S, AANA 7|2, @ 72 big) = o) £3o|a] Wul(refrigerant) ZA1 %

=L =~
% & avh.

EHe] 7l
I 1& HFC-245ebZHF-H HFO-1234yfE AAbshe wH3, 2 HFC-245ebZF-EH HFO-1234yf=9] vk &7 S &
Al A 42 9l HF0-1234yf 2 HFC-245eb 2 H-E] o] F-ub-3-S sgFz oz A3,

T

gy S HAJsL7] 2feF FAE el g

5 FE oA B e [F0-1234ze, HFC-245fa, HFC-236chb, HFC-236ea, HFC-236fa, HFC-227ea, HRFC-227ca,
HFO-1225yc, HFO-1225zc, HFO-1225ye, W&k, o€k, =23 HFC-23, HFC-143a, HFC-134, HFC-134a, FC-1216,
HFO-1234yf, HFC-254eb, HFO-1243zf % HFC-254(bZ T4 IFo2HY Hded Ho= shte 714 sgg=
9 HFC-245eb 3 3Hfrobe A ES A&3t).

gt F@eofol A HFC-245ebE Ffate 2AE WY F714 E(5)Y 5L 0 %% 23 WA oF 99 T%5%
of Mfjojtt. o FdAolA FUHH SFEEY TS o 1 T WA oF 80 FF%e] HHelth. tE F
Aofo| Al F7H S3HE () TFS F 1 T9% WA F 50 2% "otk oE FddolA §714 33t
E(5)Y TFE oF 1 TF% WA °F 30 TF%e WHeleltt. o& FddddA ¥ sgE(5)Y TFS oF 1

F% WA F 10 FF%e] W9t
AN Aol M=, HFC-245ebe] oW 74 3HgHzo] HFC-245ebl Wehes ofd E&ES 3. o

i
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4 d EoEel el o FHET. uE Tl =, HRC-245ebs
Astell A FAabE wgh AAkE | o= HFC-245eb7F AALE = 524 Z7ol wat diqhs wkg A4
=

g2 FadolA B odwe HR0-1234ze, HFC-254eb, HFC-254fb, HF0-1243zf, HFC-245eb, HFC-245fa, HFC-
245chb, HFC-236¢b, HFC-236ea, HFC-236fa, HFC-227ea, HFC-227ca, HFO-1225yc, HFO-1225zc¢, HFO-1225ye,
3,3,3-EgfolZRerxad e o ZTay HFC-23, HFC-143a, HFC-134, HFC-134a, HFO-1132a % FC-
12160% TAE LFoRH AuE Aok st FrbA shebe R OHF0-1234yf S dHrete 2SS AT

n

gk FEA A A HF0-1234yf & iate 2= U9 ¥7H8 = ()Y FH2 0 0 22

vRke] W e ot

A o)A, HFC-245¢b o A8l E5S HF0-1234yf S A %3t v Zd] LAdsA dFscr. ot
ZA o]E2 UM & XgE .

HFC-245eb S &fale 2SS HFO-1234yfe] AAF FA ) H-&3)ct.

2=

=)
=
R
2
of
off
=

w WAl AAE HF0-1234yf FHr 2AES Y A=, cddE2E FA, 7EAl, EEA, 8,
ARA, FA A, A dxAl, dadvkaAl, Tk viAl, S 2 E g A, V1A AAA,
23, 2oGA = 71A el SAgAARA FEstth. AAE 2dEe d9oz2iE dE55 9 (heat
sink)e.2 A& utel7] f&) AMgE = e FARA ZHEE ¢ A olH@ e 242 #AF AW

3}(phase change)& 3t=(5, AAA 7AZ, 2 2 Qg £5 9o 2) £3ko|A Yul(refrigerant) 2A %
43 4 Q).

GG Alzdle o Fx7], YE7](freezer), W7 (refrigerator), € |X, FUZ}7], w2 F17]&
W77 (flooded evaporator chiller), 2173 32 ¥Z7](direct expansion chiller), <
(centrifugal chiller), ¥=-91 Z&(walk-in cooler), € HZ K6 o] YA, o524 T% H
o] x3HE& X3, old FAFHA &=

2 gAAA, oA W Fx], olFA FTXRV] EE olwd 4 FAE &2, AR, 4 B 38 FF
FrHE X3d o9 ¥, T v d FXE AT, =3, o)A I e Tx7] FHUEE, oF
FH(moving carrier)o] S @& ol "= =E(intermodal)" AlA¥lo 2T FXE FXZS EHech, o]t
T FE g "HEHolY " (G / S T ) @ "2 vt (swap body)"(RE/HE 5% FF)E
I

2 Aol A, 1A dAY Alage Qloje] FRFe] A& FAEAY I YR X" Alxgle|tt, oE
AN F&E AN T2 E 4 FxY F AHEAT(AE B, €A ¥A7)), 12 € 3x, FAE,
A8 e AYE T2 AAgE Zdeh oo dAHA gom, FEY, FHEZX(ductless), HEZ
(ducted), #H71AE Huld i =2 ) Al=gla) o] &fiof] lont HEe A4

] (packaged terminal), 2 <% (rooftop
" AES 233, 144 B S8elA, A" = &, EE Y571
A7) (ice machine), AHHE (self-contained) Fe&l R W&7], A2 FW7]|8 W27, AH F42 d47]
HA3-91 2 HYA-20 FH (reach-in cooler) FE W57], B 23 A ~8ls x3ste Gl F&3 =S
5 Ao, JiAE 2AAES FHuEl W Al 2"l ARgE 4 .

WAE 2AEe G e & 100 Fojdr.
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R

T &4

HFC-245eb

CF,CHFCH,F

HFO-1234yf

CF,CF=CH,

2, 3,38~

£
uf
=
i
4

K o= 2o A

HFO-1234ze

CF,CH=CHF

m
'

!
]
)

N
:

BN

w

w

=

i
W

i)
T

HFC-245fa

CF,CH,CHF,

i
Y
-

HFC-236¢b

CF,CF,CH,F

-
-
-

HFC-236ea

CF,CHFCHF,

=3
e
-

HFC-236fa

CF,CH,CF,

-
o
-

HFC-227ea

CF,CHFCF,

HFC-227ca

CF,CF,CHF,

-
-
-

_\
N
N

W | @] @ w| | | w| | | w| s

HFO-1225yc |CF,HCF=CF, [1,1,2 =

HFO-1225z¢c |CF,CH=CF, 1,1,1 B

HFO-1225ye |CF,CF=CHF 1,2,3 } & 5

CF,C=CH 3,3,3-EffolZ2Romxny

HFC-23 CHF, Edto] &5 o gt

HFC-143a CF,CH, 1,1,1-2 3 3

HFC-134 CHF,CHF, 1,1,2,2-H E S

HFC-134a CF,CH2F 1,1,1,2-8 E

FC-1216 CF,CF=CF, A EREQ

HFC-254eb CF,CHFCH, 1,1,1,2-9 &

HFC-254fb CF,;CH,CH,F 1,1,1,3-8 &

HFO-1243zf CF,CH=CH, 1,1,1-Ego

(TFP)

HFO-1132a CH,=CF, 1,1-gdol &E# o 2dd
HFC-245eb= E=2#vb5  defFok(Alachua, Florida) 2 AFAAE #ReEe] Qs F ) ol¥ = (SynQuest
Laboratories, Inc.)& ¥¥38t= AHUslst AxQAZEE o]&7FsstAL, TdAl TXd Wl o) A=
2 Ark. HFC-245ebE AAFSE7] 918 AHEE = e U9 WAES AAEF L2 ZZH(IFP) &2 A2t
. HFPE $438ke] 1,1,1,2,3,3-3A 20 2 X 2 9H(HFC-236ea) S AAME 4= vk, 1 thSe] HFC-
236eas eH& 3= 43} 3} o] (dehydrof luorinated) 1,2,3,3,3-SElZEF 2 2 X 2 #l (HFC-1225ye) S AJAE &=

ATF. HFC-1225yeE F-AststW H43te HFC-245¢bE 5 4 S},

AW02008/030440 %o 7]%E nlol o] Aa=E 4~ 9it},
HFO-1234yf = 2]

2 E0], HFC-245ebEH-E
AdE 4 9l

E 19 e SFRES 494
w19 e FolA ANE 24

TAd A=,

HE A3k e =gk AakE | o]= HFC-245eb
e = glon ol BIIA FgtEo R

=

AR LF oo A HFO-1234yf = HFC-245¢be] ©E-344

25

A s3tER Yehdth. o2 FddolAe,

%ol HFC-245eb A E ol Y= H714 33ES A
]

HFC-245eb2] oj® H-tx] shghEo] gt

2 A= HFC-245eb7} 4

ojele] s}heta
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soll ofel] AlzHt.

Tzt A=, dE 50, PCT &7

HFC-236eaZ45-E] HF0-1225ye® 9] ©E3l443tE,
GE3 st @l B WA Y|&E Hlef wds 233l

G385 BEBo] o]|Fd HFC-245eb AL o] B7}
HFC-245eb Al ol o]
/‘\_} ]

FA SR 1 AA 7 BSEle], o)
t2 P ool A HFC-245eb7} A4k

B AUHE SUH 0 I FA 2

_llm

g x20 ofE=dT= e 9N
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g FEAANA GBS GRS AS ZuE ANt TG AdEn. @ESgAis) Fue 4F
iy, B3 4FuE, 23 dFe U (fluorided alumina), 23 4FulE Ao F& 3gE, 23} 3
o &4 SI3HE; mlavld, ofd, H mlavld B oofd 9/Ee &RV £FES AsE, E3) o
3} & (oxyfluoride); ElE AHstE 2 &3} @elg A3E(fluorided lanthanum oxide); IE AH3E 23} =3
& AbslE (fluorided chromium oxide), % % 4&3} F & (cubic chromium trifluoride); B4, AF Az &

A, B4, 349 MEGs Bl AR 2 wx A AN 35 8%Ee zgeh) ol @4uA
et BE BYES UER, 2F, FHE, A%, JEF, dubr, AF, ZHAQUE, WU, A,
2%, A, AUE, 2E, U4, 7, ofdd, % o5 EREE TAE IFoRyH A9d Hojw shle 7
So b, BoE 3 BaNEd 5 9l

m 4
rﬁL

MW HFC-245ebe] vl 717 gEgsasts 23 dFny, B8 470s Ex o5y £3E
ALgste] W=k B3] A]5,396,0005 0] AAE HRC-236ea =Bl HFO-1225ye o] ©-E-3l43}ke} FAMSH
éﬁﬁ% 4= Qltk. 23 gFu @ Bl GRnEe us B3] Al4,902,838% 0] 7|&® upe} 7o,
CFCl,, CFHCI, 9 CHF:¢} 22 sas &t 7Ishsd B4R dFuuUE HYFgo=zy Az F

I ooZ to
ol

o

H-U :l:‘;

siet.
UE F@elolA, HRC-245ebe] WERHSASE W 58 46,369,28450] AAE FAI GAE PHom
R, YT EE G NRE Y NRE SR A vIF S 5208, 12280 AN B3
BoRALE MEOR wa A AAE UER, 4F, TulE, A4, oEF, dehE, AF, Zepiooi, de

U, /*}UH{, s, 4, IRE, 2F, YA, g, ofd, R o5 EFEN ZE 555 FHE AL
A 4= gk, GESFALSd §&3 BAe s A F Joe] IHYULRFE] RhAkolth: U, EE
okx}z}(coconut shell), ™ (bones), Z&, Af-71419] FF=E 2L

= AR oz o] &rlss BAE AET = 9t vluH] e MEZFZ(SE4E) (Barneby & Sutcliffe™),
g23(5343%)(Darco™), T (EZ43E) (Nucharm™) , ZFE¥]o} JIXN(5E43%)(Columbia JXN™), FEnjo}
LCK(5S743 ) (Columbia LCK™) | 73 PCB(5-S3% ) (Calgon PCB™) | 7% BPL(SS743)(Calgon BPL™) ¢
Entzm (5324 E) (Westvaco™), = E(SEAF)WNorit™) 2L nvlgv] AW NB(5=4+E)(Barnaby Cheny NB

9. a1e JEE wlEE AES T

~

TM)

BaE A BA(dE So], daom AYyE EBA il @Ak olo] Aoz AH® EA)E xIr).
%@”—.3 2F Agl&= 1000 ppm " REY] #] & (ash)S 3$Hshe ©AE AlFstr)ol FEsioh. g A3 4k
A= vl7 53] A5,136,113% 0] 7|swHo] Avt. Eas T3, 334 vfEYx o3 vBad AagEs £33
o, dE B9, vl 53] A4,978,649% 0 7le® ASoltt. ®©AZA AB(HE B9 M2 B9 HF Ho
goll 714 e TV AH BAa-g SFEE(AdE B9, v©EA)E Bt B4R I3 ES HIAA
Iy gHd gaE JAA7; AEE ARE 288 ke 4% VAR Agste] uad B E ARE
ATgoZzHn dojx&= 32k UHE"J* gad A8r FEESNET. olZA wa-wa FAA7F A

Nl

F7ke] A eelM = AF AstE, B3 AF Aste 9 7Y Aest A5S FvlE ARSsho] HRC-245ebe] v
A desteasts A, Y AEd 252 ORXLOEREH 7] Bx =84 t7l(dE 5o, 44 =

4

£ oobE) Fol o 350C WA o 400CE) RER 3 A 12 A Bk, MFHSAE 3 WA 6 A B 7}
dgozs Azd = o, oA X 3 WA 9, vrsAE 40t

Svlol Bed PPe TR Qor], oF Sol, AY, BT wE AP TIT & dvh. E=F, Bh
AAE She] glold, Bat B, wy EE @3 5o g9d & gk BEHA AL ohAW, g A
of HulE B Aeld 5 vk, ol EW ASEe] ARE BANSER A#AsE dow weld. AFw
87103 FAY] 38R WY & Yol FE 9e Fol Axd Eo) Aol HFE BHAA W
2 Fujg Prhom yaAgomd YY) AuE w4T + Ak B So) of 15 UA 300 ¥eo| 71z
B, ol ol o 200C A o 450Te] LxelA o) 9lo) HFE FTANORA o WelshA Ak,

A GEspiasts oF 2000 WA 9F
300C WA oF 450C WY o mo|Aa] 3
A= 2F 10 WA oF 120 xo|t}.

glowl, whghAsHl= o
oF 450 xolH, WA

o _l),
o

i
=
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af,
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pinl

¢

=Pk

HFC-245ebe] <+
Ne =4 &

ar

[}

L
o

=

z

B obras)

123
=

A1 AW02008/002501
v (palladium on carbon catalyst) <94 CFsCCIFCCIF(CFC-215bb) 2] =4

HFC-245¢b]

]

1

30
of ZIAE Bl o] CFCF=CFHe] F=Aas}e] <

ke)

BHaoltt.
%

171 <]

=

- B2

0|

L
=
b

e
HF
A

CH, + HF
1 Al5,396,000

Zet

=

[

E

A — CF;CF

o

L

+
EE

3,

Tddl A, HF0-1234yf

etslE sl ae] Eul7F oF 5:1 U1X] ¢F 0.5:1¢]
A7l AE dS Yehda,

1
2007

gud

ke)

CFsCFHCFH,
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AR FH oA AV FEAe pHE 88 ettt AR FdAoA A7 FEN pHE 108 S}
A FHdolA A7) g pHiE 10-130]th. A FEH A AV FEALE Eo EIpo]AY HE
AL F AdE 2% {7 dAE T, AR FddelA, dEE 89 W AA vEe Hoj= 90%
Bolth, 3 FdHdoM B& FrEola, e FHAdAN B2 2ol T FHGol).

HFC-245ebE HFO-1234yf= 7 A7]7] Sl 87%% @719 (e F89 uelxe)e tghael sfehd=
A i e 1 ] HFC-245ebell tisl oF 1 &9 7ok, g FRAdeA =, 97] o] HFC-245ebe] H]&o] 1
S zHshs Aol g = Qu(dE 5o, v HEE Z7MZ &), dF FddeME, BAee
B3l &# 9 (hydrofluoroolefin) @] F7F Rkgo] dojd = loma  Hwg wgke] A7|(A7]4 89
el A= Fafop sttt wEbA, AR FddoM =, B S HAsker] 9t sty gr okt
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oA, e B8 SgERFH Axss 97148 78 2Ys 53] 783 o
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HEsdol2 sy FReolm, HA[E A (Tho|Wdobr] ) Ay o
s(cteldotu ) Eaglov | EaE FRete| 28 Tgst], T ) AR £ A
il

8 =g EAstlA AgE Aow
§ A9 FolzA Wl §8% E UE BRe) HgEe aguset. ose 4ash
=z

e FdelA, & A 2l
AL T FA Y5 dhets HE aF R (bridgehead) T30 Ao =M FAE 33U ZE vl R A}
= = 2-AYE=(4,7,13,16,21, 24- N A8 AL-1, 10-TFo] of R} ufo| Afo| E 2 -
T

29 AdelgAlelt. dE }
4%)  222(Cryptand™  222) B AEW  AHEIAXR(TIHEE)
e 9l

N
ol
°
i)
N
o
H
rr
°

=)
or
ll
fru
AL
o
iyl
SE,
it
AL
[
off W,

U}
i
o

il

2
0
o

222(Kryptofix® 222)% o] 87b53) el AN e Ad WFEH| (—-0CHCH—) 189 2 AAste] Aol ulo|
AtolZel Bajolty,  sbal(bridge)e FOIA QA7 BE 0, N ®i: SolAu, #&Eo] shm 7FeH(bridge
strand)ol A7) BolA) Aake] 2ol giE B TolA via At 2 & Uk,

=]

QY PRl Bead FelE st 4 A9 FuizA f8sit. 9% FddelN Teledd 29
2 oldzE 8] setor ekl 5 ek

~

Zol R 270 ool s AxE gashs 9a agelw, R 2 R Qs geld & glon, 7]
A%, 97 2F, okl OF E olg aFoli, (= 2 ol Agolth. oldd HiRe o

L dollgd e, Edeldud 2eE, dEdIEd e, A9 292, dAEd e,

A 2elE, delxmda 292, Edelxzdd 2uF, dEdzzdd 20F 2 HEe

292, 2 ) FeEe Bedd, Rudd, Rexed ¥ Bevd oduss e w

olel, HEstoldd 222 vholud o= 2 Aefeldd Zel2 cholud olH, WY oH=, A

Az, % Felldd FelT(PF LAF o 300) crolid =, EeldL

e, 9 Felelgd FelT(HE BAT o 400) cholud o=

17 2EE, L oSSt AFLLAEE TFAT. olE FolA, k- P R-o] BE 7 aF,

i

=

U/ )
iy o
w3
Ach
i
i)
N
N
fo *

2
o,
il
o,

N

N
rlo
v
o
u2
IS

oy g Mot o N @
Ac) o
it

o8

et

M f

>

oft

12

w

o

e

g

o

I

L,

e
rlo
il
)
(o]
0,
)
o



[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

ZIHS3d 10-2020-0062367

DN Z3ke] 25, oE B A oH= % oW, EE 2] 23] OF, dE 5ol 44 ¥2¥F o % 43
GEE 9, R AT oEHE % Egdd 22 dEERRE e 2 oo & Y Huje] miE =

g TAeelA, gEsrasts CFCHFCHLEF7E BEshraste]s 25 99 ol F=3ddnt. g
5T YA ok 150CY = ek T FAAA, WS o 10T WA F 10T WA S
& ok 15C YA oF g0Te] WA ddEn. W e
T 7 ,/;:

aeratel 4

wogre] 9RESLN W B4 Eb d%dow AgE 5 A, Y FHAAE GRHFLE T
gol BEHoE AR, B TANNNE GREFLS FHo] A&Hom YA, R F T
ol M+=, HFC-245eb2o] A= AF-Z HF0-1234yf = HZA| 7] 7)o =83 A|7F 5<F 7] AEES A3 &7

AEA Y tE FdddAs, 9718 F&, v, HEEEYd &, 2 A dg F9E s 7] ¥
%o HFC-245ebZ WH-g-7]o] FU3he}. HFC-245ebe $HFA171aL HF0-1234yfE wWHe &7]oA FEFo] AL E
W} 2o AF3t gr)o] FRHEEE 7)o FEI 252 Y7ty $E7]|5 W3 8] AX 3

o
o

MA A GEsIFASI) 98] AXNHE BAES HF, HF0-1234yfS 3Hi-3kal, HFC-254eb7} £ £FE ol
shalth. & PR oA HFO-1234yfE, H|S 0] o @& HAE o A

S ANERZRE BEH FH(AE 59, /) 28 wdr).

2 HAAC 7]sw vkel o] HFC-245ebZF-E] HFO-1234yfE AJAbst7] ¢ls AHeH 54

245ebe] &3} ABE HIbE BEE 24 HF0-1234ze(Z- 2/HEE B- oAANE AAE F Q)

o HFO-1234ze7t B =& T2 AtEE ZAoz W, o] WkE Ed = 1o Yehd

T A 53 &9 37 AW02008/030440 A2% el 71 ule} o], FAsME fIgh TAFH skl A, HFO-1234ze
o] Azt F714 FEEA HFC-254fbE A & vt dwtdow  F43t Suf, dF 5o Z¢F, &
= AAAZ &Fuy, B3 4FuE e 8AaR] AAE s, B OE A% FuE 285 e &
710l HR0-1234zeEs G-t 7 #H7istch. HEF AIZRE oF 5 WA oF 100 22 3] 2F 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 yERdTt.

5 1o veRd wle} Zo], HF0-1234zeZF-E] HFC-254fbE ] F43le] #ale] A7|8k vlel s 2z A,
A E HF0-1234yf2] 423l 2|3 HFC-254eb7} F-714 slatEz A it 4= gl

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

=4
A A % A

A A e

ANE £48 915t dnkd AP

sl7]e] duty AuHe Ba3l ukS AR B AlgEs WS Aydig. AR 9rs] fEE o
B2 28l qFste], AFAAHE7 AFE A AREIHZ(GCC/MS)E 7] AAES BHERY. A
4 FgdEA(SE3AE)Krytox®)E FE(E. 1. du Pont de Nemours and Company)(EWE, =z}¢]o]

=
(Wilmington, Delaware) AAe "FZEM)o|A Hujsts HEF ZdHE2E B4 8 XA *E3s
Aol 6.1 m(20 ft.) x #7 0.32 cn (1/8 in.)¢] W& 7|A A=vtEI o ARESIIH.  FAF 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 T2 ado|qit).

He
23 CHF;olt}.
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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¥= CF3CHFCHF o] T}

ZAE) B(2.54 cm (1") OD X .854 ID X 25.4 em (10")L)ol] 12-20 w4 & E 3+ 16.68 (25
ZuUgE sk, w87 oo mAE 12.7 cn (5.0") X 2.54 em (1") Agte) Wiz 71
7|2 ¥kg7)e] FXEE srdeigitt. wker] ¥ 9 Jpd7] Afolo] f1Ae Ao m W] 2RE A

i)

8.33 x 10 m/s (50 scem)9] Az §E5to] 200CoA WA} sldste] ZmE AxAATG. 7 e
2 9% 833 x 10 m/s (5 scem)® ZF2ax7]3, 3.33 x 10-7 m'/s (20 scem) CFC-12 (CFCl,)9] S5 7
F71E 60 & Tt o] &xoA FAEF k. CFC-

fFEato] WE7] SEE 400TCE ASAA FIIE
A

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

2
60 & T o] EEAA FA AT, L vl vESUE

23} o Zujy} Zu S ALRSlE, HFC-245ebZF-E HFO-1234yf 2 9] Z714 gE3l443}

=
o} HFC- 245eb4 H]g 0.67:10]1 21 HZ 43 BAlo ] s A" A7 36 230U
= ] HFC-245ebe] H]&o] 1:10|R1 HE
o] ANE F 20 9= Q okttt

#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}

£
3.8 mm (0.15 A=<l Fo A WFE F FoldS E%o}oﬂv} = ol d Y FA= 0.08 cm (0.0 e1x)9
9o mAE 2ol 14.5 em (5.7 X)) x YA 2.5 em (1 A 9o A9 W= 7dr)= 1%71—%
ZtkEstadch.  wbgTlel oF 9 W= JtEr]e] Ui AlojolA] W= JHE7]e] Fodddl &= olF Alof(dual
control) AAAL Abgate] WSy LXE Aol @ ZAEAT. 8.33 x 10 m/s (5 scem)®] Ak, L WS
71 Y Aol 7185 = 2.37 mé/he] AA HFC-245ebE TSt g 222 719E vbg7ld FYsdtt. Ee
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32
+
T

Al QoA A 197 fEZS AL GASE BAGT. T 45 Lo
LS|

A=}
AEE B

x 3
25 T| "X 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

Z
g
i
o
N
i
af
-}

o

PP 01 3
HFC-245eb 2 F-E] HFC-1234yf 2 o] A4 53} 3]

3=, 2 g Fg23Tdd dE §57], 438 2 2HI= W] (over-head stirrer)E &SI,

719 2 (CaS0, AZ7), 84 BEXA, D =glo] ofo]~/olHEe @2 ¥ HH(dip tube)E 7MW 2~

g7y EFe AH2 SHAZAT. AEE ARER(SEAR)E FE(EHE, Do &AM Hust=
H Y HE#(0il bubbler)7} 2EINE 2% Efle] &F o] AX|=o], Efld AFE

£o,

4, oo

E(736 me), HEZste|=2F (200 ml), KOH =& (180 ¢, 3.21 &), 2 Auy LFE(S2431) 3362
2 BulEHe 43 dEF Qo2 A A Ag FuE JFele WEEFGeSEdRE s F28e|=(3.13 13, 7.74
x 10° 2)=2 Zepagd] @it AdskA wulebHA] CR,CHFCHF(HFC-245¢b) S ©F1.67 x 10 m/s(100 scc
me HEZ H7sIGl. 9714 8999 pHeE oF 130Utt. 2709 Aol FekaA o] EAEATE. 96.1%
1234yf, 0.5% Z-1234ze, 0.1% E-1234ze = 2.9% "9+ HFC-245ebE SHr3te oF 247 3o = AAES FF
SFSiTE.  HFC-245eb9] F¢1 Foll wlekst wrdo] w3z Qo).

k1
N2

1
(g
~

-HF
CF5 CH=CHF +————— CF5 CHFCH,F

£,2-1234z¢ 245eb
+*Hop -HF
+*Hp -HF
CF5 CH, CH.F CFyCF-CH, ——2—» CF;CHFCH; — = CFyCH=CH,
254fb 1234yf 254¢b 1243zf

|
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