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4 gt ol W R 2AES TFA wlEZ 2o #XE F X (foamed structure)E P37 a 33HA
2/EE 52874 WEA(blowing agents)E AP HOZ AME3le] gkt}h. ofefgt A9 o2& ofx FFHE, v
et g f7] FFE(0Cs) ¥ F22EFL2ZIHE(CFCs) S E3et)h. A7) 334 TxAE 2 uEY
25 P A5G FshA WS st 2R FHo seA s (dukdoR oAy 2E/d4EHE A
A, o]Z st A, oitsterh 52 dibsigbae) 7 Jhvt WEHEY. P BRAFo R AMREE 3
s}# =¥ A (chemical blowing agent)3 dlubs Eoltb. &84 2 ¥ A (physical blowing agents)+ A& 4
o2 FTPA ZF2 FHA A7A 24l &dH 1 F, B3 (A E 25/gEHA TAD sk BE S
o] YAl 7lojgitt.  E7hA EEA (foams) A sHH4 W A7E FE4 BxA Al F& 284 A e}
A AMEE oy, driadg dxAdE B LXAVE FE ASEY. dEEY, EH|dERgo|=-
7% XA (foams) ] FAAA sehd AxA7F AMEEE Aoz dEA vk, @A DEA = by o
A 2/xEE B HEAVF dutdom AlgHEY. B2 543 IE Z olE EIsE AEC] FA
sheh 9 E8d AXAE FA3= Aol JHesit.

HAN =, (FCs7F A (rigid) 2 A& (flexible) FH - 2 ZEFolhAolrHo|E HEA L} Ze o] Ao}
Ho|E-7]|x TxA e Az HF WEAR ALEEE Zlo] AnukHolditt. o550}, (CLF(CFC-11)7} FF &

FAZ HJAAT. 2y, 7] EHE dirisere HEr st 5
of eate] A7) Ede] Abge] FAEHAT. 2 A, dRbHoR A= CFC-11%= o4~
2 odlE BxAs 22 A 2xA Al FE AR O o] AHEEA A HA

TVLA

CFCs¢} TEE EAZ 23ty HU} £F F£42-3f FEEZZF 0 ZUATHHCFCs) Y AMES 23, d==

CHC1,CF3(HCFC-123), CH,CICHCIF (HCFC-141b)& wi7]FolA vy #e %S zteth. 2@y, HCFCs 3EE

o] R3] dF dALxE %%3}&1 wgbA "2 E393 %5 (0zone Depletion Potential, "ODP")"& ztx]whF HCFCs+=
ol A2 o AX| a1 ¢t}. H]-A Z(non-zero) ODPE <ld}e], F=A o2 HCFCseo AFg

e dEA de TR LEAe v-9asd, FRA0R FAstd ZFEIEA(HRCs 23l @A
WEAR AMGEHE 5AS HCE HA shuel Azber A4 #AE e, &, Hlud & 179 d4d%
A(F, Az dA4)S ztev. whdol | (R CHCRH("HRC-245fa") 9 & o}t e HRC 2XA 2 Az 2
EAE ANE AN AFE, ol dFE HFC-245fa £7]9] @ dATA] g Id¥E uAg 4 T
% HFC-245fa7} WEAo] Folgo] 7|18t} HRC-245fas Al & 53] Wzbr], W7, dz47)/9d%7] 2
A I A gl FHSISA AFEE git). o]l B eta, @2 HFC FAIVF WA e X 243t A5
o] S VMM &5 BAA 87HE 4TS FASIHA AT 293t A5t vbseet e slol=R &R
LRIE 2o gE 2023 FAE AlEste Aol uwtZsioh. HFC-245fa, HFC-134a, HFC-365 mfcG2] H.t}h
Y o HFCs® U2 HFCs Hrtbes WARE, dstes AT 293 Agrvhs wrh geps, $x dd, 59
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AR WA Aol WCsH WEAR ALESHE A WO A1H waA oA wxAel visje] ks
A e oA} HES

[0009] A7 w23, dHA dk. JEE9], Hutzeno] vk 53] A 5,182,309+% tfek ofHA
9 w2 U-deS ARgshE bl diste ZFEXa Qv @skei wEAlY tE o v
96,933-Volkertoll Al 7FE2x]a Q& AlF2detolt. ANF2dd 9 geke] ojddA e} e B whaliya
ZAZE AR 2FE mzAoly w$ We X3 233X =5 YeElyA| R, o]z e

FEA 7} dE50], HFC-245fa WEAE A xH T

bt
%
i
2

o
B o
&
B
n T
_c'.l',
2

(e}
[}

i O
PN

N
17
f

o 2
s}
NopE 2
o H
2
o
Fl
20
1o
i
e
o
>
ofo
)
o
gu &
Mo °
e R
oo
o -

i

Zglo| Aol rdlolE Jfdw

A7 FE = A5k 54T 29

-
2o o
-~
o
=2
R
ol
Sh
o
(ot
o
o,
o
PN
R
52
rir
O
o
il
ue
el
1o
>~
>

oo & oX

fo [ rot

(- O < R
e go Ay
o = Py

b
e
o
12
N
S
:Oll_r‘l
of
o\
)
2
o
q,
o
2,
2
it
e
ko
fu
%
o

[0010] weA, ols

Holth. Tel, oW AANE dAAE 5 4
Lo A PEeIsA AEEE e REAs BUE A% A2 FES S4L U 2o ol

WA Holahi Ao] vl g uighA @ Aow Adukow oA,
5!

[0011] 7o HEAHA TgE A
flammability) =< &</ (non-flammable) &S AlE3S
Nx FLsAY I 3
WA 2 A
=

| se Ee

Fe ol 53] wEa 4§
o

a7
©
e
re
ox
re
2
o
fu

s

2 etk BAsE, TAdel olmw Wul zgBel Agwvld] waA
= T HEF O 2o BH(HFC-152a) ¥ EF297 1,1,1-E¢
@ 2ERAMFO-124320) & 247 7hadgolv] meba] we 4

e &
r

oo |
2
>
ofo
la}
-+

Q
n

)

[0012] Hx BIAES Zdehs SAT 2d] NS FaATIY A8 BE-R @RI AVHAE ARgshe Ao
o]

32
v
ox
N
e
el
2,
>
o
ot
N
oA
rlr
s
rlo
MI
o
S
o)
rlo
fu)
N
4
o,

ERo=z s}

el
)
e

N
)
I te
32
o
T o
&
2.

& o
A
ox
il
Y,
B
)
i
ol

Fod 7 WA A (anti-flammability agents)®
sk whell tiste] JiAlskaL AR ). o
t}. 9 EE50°], Tapscottol]l 7AE] e B

wF Fs Ao o AXY,
Qlsle] WA R AL
o] wpehz]s}

e ke

[0013] Tapscottell 7]€5o] &= B
A 4R FEe ans
5

o o
2
P
>
oo

PN
rir i

o
o
o g
i)
o
PRI
fr )
o H
)

O g -
o
o
Ay
o
o
ot
it
lo,
i} =
43 H
gorlrJ*
o%rlr&‘imr
o flo
2wy
= o &
o
EEHUMEOXE
o & ro 1©
o, M
o
(0] —_
&Fﬂﬂ_o‘la’
Flor(ﬂ_&
sy, =
EEJ{OEQL‘NE
JO{I—O‘m{UHzl
L
oo = X
s > B 1o
_l_\_,:d,_lN
[ 1 e RS
5'>F\H
%"“rlomf
8 op —
E Xl o
Soof r &
8o
g m l2
g
_@F
w5 S
o =
it

Q\L
N
&2 rlo
flo
[
oX,
o
N
o)
4
X0,
e
N
lo
fu
0
Y
™
Ry

2 NFAE FhHste AR e
2t} 7t (hydroxyl free radicals)®}
orgAd #AHoA s nrEA e A=

[0014] Tapscott:= 2-67]¢] EtAYAE zt= B 234 obdlo] T3
wlow, A7) 5 "H-EAa-FH 2FeRdne dRd I=FA] f
o] Whgom Qlste] 7] FHol wg &S ¢ "= yrhlo] &7

B2 Aoz AAEta v

[0015] dobh, MEA Az R Gl AHEHE B P B A2G Fo AAUIYS WA W G
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[0016]

[0017]

[0018]

[0019]
[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

SIS51 10-2016-0018846

Q1 o] dwtxom ¥ fAE=R At Aow oAZI.

gy y§
sdsd = A

wepd], 998 o2 4L A
3 A, HEA 24
e YR sht E

RV IEEES

A9 AE 78

®owne A wEAs BuE 2L, P, A29 % TAT TPe B 480 olghsd 24
B,o9W R Azgel Be Aol

w o) 299e 478 Wy 9 e Badel sh i 2 olge) (2 UlX 6 FEeRWA, urk vk
ML St R 7 ol (3 A (5 BReRUA ¥ Boh o wAsAE ] sk 18 2 sy
Ei ool BYES mShs BEAl 2AR, WEA £4B, wEA L/EE DX 2Ed o9 329 5
ee was,

XCFzRsz ()

B71 AelA, X €1, €2, €3, C4 & (5 Ex3, A3, & HX3, grzoln, Z47te] RS Sy o2
Cl, F, Br, [ & llo]H, z= 1 WX 3 o]y, & wgo] Z =
W, olF & 3/ME Folal Bt} o nlgA s ol & =

of
2

A2 el Br AFATE S TEAAM, 3] SiEe] F4E xFEA de
ol A mgd, Br A&AF Sxsteknel] fAstH, By o wigAsAls Br A8AE v-wd 223 g
AAst= Aol vigAsith. 7] TRl 53] vigA e shghE e (FlBr=CF.0l™, °ol59] =&

¥ et

o
5]

MgS AL fe FAE Y UE
A ellA, stk 19 shghzol 3 WA H7le] EFe= A
A

EAstA @ ZadA, Fu, Ad 2 Fa49

[jid

fo

RS

Dy
—_>‘4"'4
i
N
N
X
=)
o

g Aoltk. &
Bro] oluw, wighzsiAl, EX3 fJuZe Br X@AE E3ekx gerh. v 23,
H(HF0-1234) ¥ EFCZIZIZIIZA(ELYEFLE, R 2 2 X2 (HFC0-1233) 7<) 1
28 AlE CFCC1=CH,(HF0-1233xf) 2 CFsCH=CHCI(HF0-1233zd))7} EA 3 T oA 53] utg& 3k Aot}

£ T34, 53] CFCF=CFH(HFO-1225yez) ¢} o] ok B sl Bhie] 44 XEA7F Qe
2 Egshs AgEFozzadel mudsu, 53, 2Ude odd HEel Had Y ayE

CF3CH=CF,(HFO-1225zc) ol B]s}e] vl A Z=Ado] Wr&S WA,

=

FHlE, SFo=2

iy

BERAlo]

g
o
£
-
r—LO-L{-L
2
R

=3 whgra,

HA oA ALEE fo] "HF0-1234"E EE HEHZFo XS Tt A7) HEZHZFORIZ AT
1,1,1,2-8H Ex}EF o 2 T A (HF0-1234yf) % cis- ¥ trans-1,1,1,3-H|Ez}ZF 2 23X & A (HF0-1234z¢)

fe ok

_15_



[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

SIME3 10-2016-0018846

WA AFEE &o] HF0-1234ze= cis— =& trans- HEfo] FushA dwdow
RIS A= Ao R ALEHT. B A Ro] "cis HF0-1234ze" 2 "transHFO-
1234ze"= 7247+ 1 -HEZSZFo 22X 299 cis- ¥ trans - FHE 7)Ed= Aow AMgHT. wEhbA,
0] "HF0-1234ze"& cis HF0-1234ze, trans HF0-1234ze ¥ o]5¢ R E % (combinations) ¥ EI-EH

1,1
o Ae EFE Ao AT

w%s gaEy.
1,1,1,3-HEZZF

B
i
[}

T

2 HAA A ALEE &o] "HF0-1233"2 EE EEFLE, ExIFRERIIAS ATt EYEIFLEFTAE
EreZrgzgddE 1,1,1-EgZEFer-2-Frr 27 (HFC0-1233xf) 2 cis - 2 trans-1,1,1-E&ZFQ
2-3-F22 X ZIA(HFC0-12332zd) EF7F EFETE. 2 PGAAd A §o] HFC0-1233zde= YA SR cis-F2
trans— FEjAA ]l FH3A 1,1, 1-EYEFLE-3-FEEIZAS Hole ACRE ALLHTH. B A &
o] "cis HFC0-1233zd" 2 “trans HFC0-1233zd"E 2zt 1,1, 1-Ef]ZFew-3-FR 82223 cis- 2 trans-
HHE 7&ste Ao ALgdTh, weba, fo] "HFC0-1233zd"E cis HFCO-1233zd, trans HFCO-1233zd & o]
59 Z3F(combination) ¥ &3& WU AL Xgs}= Ao AEFHL}

BomA| Aol &0 "HF0-1225"2 RE HElEZRe T adS sk Ao ARgdT. o33 EAFdE
1,1,1,2,3-AetE2F 0 2 Z 2 A (HF0-1225yez), ©lE9] cis- 2 trans- & X557} Egdc}, H}EW &0} HFO-
1225yezE AWHH 02 cis-F& trans- FEQUA O FHEA 1,1,1,2,3-HEZFQ2Z A S At Ao B
HA A AFRE T, wEbA, 8o "HF0-1225yez"+ cis HFO-1225yez, trans HF0-1225yez % o]E9 RE X%
H(combination) ¥ E3HE WU AL ELEst),

2 oAby ek Ao digh Wy 2 A|AES ¥3ElE B Wy 2HES o8t WY 2 A &HS AY
3=

ZAE (The Compositions)

Bodlmo)l Lo guizog Wi FAE & WEA XA E(foamable composition) FE|Y 4 vk, Z+
Zko] 7o, 2 e B gAAe 7]|&d ulel Po] HA e EFOE A IFHE 9 999 tE i

A= 3 WA 57e] @A, Huh ksl 3 WAl 47 e
A= 37he & % A Ea #Ha e 'ha-wa o
=3 7

AR, EJ’?S}E eS| T&f& Zoltt., & el ZFe =
i

ol5o] Ha shel F£AE xFshW, WY F WAMAN TF oI FeR-2dd 52 "H0s"®
J bk, & o] HROs7F 2709 ®ha-'ha o] AFS X - lot, B wielA o) g sEe niEH
g ow AAAA FErk T, Ha shtel da dAE EFSHE HROO distel, £ WAACA FF HFCO
= FAEch

we] 2B s EE I o4 by 38k
ool st7] stk Mo etEs Tt
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[0035]

[0036]

[0037]

[0038]

[0039]
[0040]
[0041]

[0042]

[0043]

[0044]

[0045]

ZIHSdl 10-2016-0018846

A7 Aol A, Ztzte] R E=gA o= Cl, F, Br, I & Holm, R'E ((Ry,Y, Y& CRF,, 183 n& 0, 1, 2
T 3, uEAEAE 0 5 1otk 33t 7] A &= Bro] EA8HA 2AY 85Eel Bro] &4
sl A9, A7) FFE| a7t EASHA s Aol ANk o=z nighA st

wop mpgA g FEClM, Y CFs, n2 0 52 1 OPF wigAsi A= 0) 28 o
A

=
Mg oW RE Bro oA, Brol EAlaks ASel, A7) Fehaee $a7t
A% A9, S84 1o oM RE Bro] ofd o] WA sir,

209 SgEe] ¥ wgeld ANshn Qi vuksh o] WAl 2ABeIA o)L ALE

g e e ole @ sgEel vstel 4@ et FRE 2
54 PRl WS MFAW e £EI BHL NS BRa oA RIAE wAsAL. Fola
oElE 4 Qi vhsh gol, olel@ WAe wAA Y Wl gloA Be AAHA AF L FHS 2
. 59, UL WA W 54 Szl B84 1 9 19 HFE IR Y (Feld nd 0 L 1
QA (HES We Badel A shie] RS HolW, UvA RF Hi shb: F S Clolvh)dt #dd A
om AZEY EW old@ S3HRe] BE & olgAA, J1sHa o 4AA 2 AelgAAt Erbeeln

7

3] npgAgt Fdol glojA, ® W] IFES C; 52 ( HF0 =2 HFCO, utaAsiAlE € HFO 18]x Bt}
F3. o] d FHoAM, XE

s}
=,
o
)
o
X
rlr
<
rlr
]
fr
IR
)
et
i,
o

(e}

o,
iy
)
o
K
N
rlr
w
r o
Lo
o
1>
lo
Lo
ot
il
o

—-CH=CF-CHs
—-CF=CH-CHs
_CHZ_CF:CHZ

—CH,-CH=CFH.

waka, o]y FHAA e urEAd 33ES Tt (Fi-CH=CF-CHs; CFs—CF=CH-CH;; CFs-CH,~CF=CHy;
(Fs-CH,~CH=CFH; 2 o] ANz W/wi= o537 384 [ 2 9 v} 38279 %3 (combination)S X3
A=

o

EAQ3 v a3t FEoA, B ahgol 3etE e (; &8 ¢, HFC0, HIEAEAE (3 HFCO Z8]al B}l Hg3sHA
£ Y& (F;, n2 0, B¥3} do g4k A4 dhue] RS Hola YA RE HA shvbes CI9! 382 19 3t

FES E3erh. HFC0-12332 o] el vl A ek 813E<] o o]u}.

Bo g3k oA, 53] afgzc FES ne 09 A3 ASA eSS dsit. EA4E By o nf
ZAELS HR0-1234yf, (cis) HF0-1234ze 2 (trans) HFO-1234zeE X &sl& 31}

T 1 ol HEZgZFORIaAS ¥3em, HR0-1234ze7t dwtd oz ulekzlelm | trans HFO-1234ze7}
-

EA3 FEA Bt f ulgAsit. FHolk ojw SWoAE (cis) HF0-1234ze ¥ (trans) HFO-1234zeo] &
Aol 22X, o3t 77t FFES £ WAA 7" 27t A&, WH 9 AlzE fsle] dEo=
52 o9 A oldHEAE I e dAFEY I ALEsdl HEgs Roz oldHh. dEEY,

=
(trans) HFO-1234zei= o]9] Wlul# st F=A(-19TC)o2 ko] SAF A|xfel] ARgsh7] nhgra s,
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

ZIHEal 10-2016-0018846

Wt ZEA] 49T (cis) HF0-1234ze= thE A& nighdd 4 9tk &2, cis- ¥ trnas- o] 2dA 9
Z3o] nlEA s Be A FE 5 AY 2/EE uld A otk wEba], £ "HF0-1234 ze" 2
"1,3,3,3-HEHEFLEIZANL TR YA oA EFE AHsle SR oM, olF &ojo AL
53] &g AR @ &, cis- % trans- FE| Z}7bo] Ve HAo A8 £ JAY H/EE AU|E &
Aol 8352 vehdrt

HF0-1234 3}3+2-S FA|¥ Z#o]v Chemical Abstracts dlo]E} wlo]zo] 7]AH o] Q). vpkslk ¥£31 2 B

st F2A-FF C; SFE] Ful 71 EFE23] o3 (FCH=(l9} 22 EFF ez gl Alxrt 747 &2

HaAe] Fxz AYH nFESF A 2,889,379; 4,798,818 L 4,465,786 7|&Eo] T, mE, B Al
1%l EP 974,5718 A5d £xoA 1,1,1,3, S—JﬂE}%‘T ZIEZHFC-245fa) & 7|2 AE-7]%

NAko 2 KOH, NaOH, Ca(OH), 3<& Mg(OH),o ¢xe gl HZEste] 1,1,1,3-HEHSFORTR

= oubell giste] AAEt k. wge], ® e o)d 3lgEo] AlFWH-S e B g

Z2 HYE dgd #FEWE (H0003789(26267))%1 AFE vl=E5sE5Y "EFoz2x 23] AZWH (Process

for Producing Fluoropropenes)"ol] duFd o = 7|25 o] Q).

ol AgEE the e SERE BE oJ4AAE E@stel ARETFLRIRA(dEE], HFO-

T2 Eo], HFO-1354 @ HF0-1345)E& X 3-3it}.

U 5& B oty o st nlghA g Welo] E3EHE ol

¥ OWWe 24, S8 HO-1234(HF0-12347e B HFO-1234yf ER)T EFhE 2L FAW BE olfE
3le] ol2E EAS 2tE FoeE gAY, 945 , Aoz d¥-= 52814 Zd(mathematical modeling)oll

oo o2

A~

T
Aste], B wmol ZRowgy @S ty] 3EE Z‘Oﬂ g Addxow R J&gFS zkx] gom, o=
B oo g2 FHe vsle oE oo digh 7|97t FAE 5 ds AR Aoz AR, mEhA,
o] nlEA g 2AHELS 0F dyo AAHoR oA G HE ztevh Ay uEHE 2AES ©
A4 AFEEI JE B2 3|2 EF o 2 A7t HlEte] Xt 2dsle] tisle] AdH o g J|odA] Fe
E3] npgrE gk geolA, ol AELS oF 10000]3Fe] A>3} #]4=(Global Warming Potential, GWP),

B} v sl oF 50001*} agla B o] bl Ei A= oF 150018 GIPE zteth. §AS FEA, #
o] o)gk 2= GIPE oF 1000]3f, Hrl o ulgbAsHAlE of 750lato|tt. B W AA oA ALEE wieh 2
o], "GWP"E ¥ WA = HJH "MA7 AT (World Meteorological Association)] A48 Q& FA}
2 2UEY ZZAE(Global Ozone Research and Monitering Project) XAl Q&Evto] sl 282 7}
(The Scientific Assessmentof Ozone Depletion), 2002"ell A= o] Q= ule} o] o]ikslerio] GWPel s}
o] 100 Wztel] tiste] HiA o2 SHErt.

EAe A pH A, 2 odye] 2AES 3 ukgbE A= 0.05008F, Bk kg sAE 0.02008F, L
g1 w1t ¢ vEAsAE g A 2(0)9 2F 335 (0zone Depletion Potential, ODP)S zt:=th., E w A
Aol AREE 8o "0DP"&= WA FEZ HJE "AAIZ]IEA3}(World Meteorological Association)?] ]
T & XA 9 EUHY ZZAE(Global Ozone Research and Monitering Project) XAl Q&Ew}FIo] tf
3l 84 #7}H(The Scientific Assessmentof Ozone Depletion), 2002"ol] T8 Ho &= Bkel 2},

2 e A& E3Eo] Qe sksk] 19 g5HE, 53] HF0-1234 2 Rt o wlgd Al HR0-1234ze2)
F2 EAT H&ol met FHgsiA Wkl 5 dom, Y] SFES E4 % (trace amount) BT} B2 GO
FE 100% vgre] oz ¥ Esli= FAEo] B el W WHd &k, o], E ugo AELS FH]

(azeotropic), 3H|A

=vA

[}

(azeotropic-like) £& H]-FH](non-azeotropic)¥ 4 AT}, w3 FoA, E

Heo] 2HE, 53] ¥x kil

A ZAEL ka1 g/ ek 19 3gtE, ngrg e A= HF0-1234 18]l
t} vlEtA s A= HRO-1234ze D/XEE HR0-1234 yfE ¢k 1 39 UlA] ¢k 99F 2%, Kt} vtekasAlE= ¢k 5

ol
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[0052]

[0053]

[0054]

[0055]

[0056]

ZIHEdl 10-2016-0018846

F% A oF 955 %%, But o wbAsAlE oF 405 %% WA oF 905

B. 7|E} A& - TFA =HE

oo BT FEA, A LA 2AES 318 19 sh B 1 o] SEER FAEUAY 52
BAAoR FAHET. webA, B e ojush AFA o] Rl AFEo] EAlEHA ¥e UAEARA E
g o] sy e 1 o] SEES AMEES st W R A2"S et a9y, e 1 Ee
sheha] e Wl &3HA ?é% ’5‘}‘4 EE 2 o) sRtE wE Aol doR, e uigbA st o
o WA o 157 A
(o]st, Hed F-4EA(co-blowing agent)i}i’ shit, o]®M ghgstE A ofutt.), AWMEARA, FFA A
AA, ZAA(toughening agent), A, d=, &3] MAA, YA =8A, 7}AA(plasticizing
agents), <13t A A (flammability suppressants), 3FHe]g]obAl(antibacterial agents), A% 74 7R A
(viscosity reduction modifiers), Z&l(fillers), =719 ZAA|(vapor pressure modifiers), 3}
(nucleating agents), Fwlso= &= T2 S T3 x3stt. 58] uiazst o] oA, FAkA
(dispersing agents), A SF43}A|(cell stabilizers), AWEAA L o2 H7iA7F B wyo] whya 2AE
of T AYH F Ark. 5T AUGHATE o2 et wigA s A MASAEZA JES s Ut

=
il
drh. g2y dEHQl =42 DC-193, B-8404 % L-53409] ’}}%%‘Qi e, o] & WAl Fx= *
[o}
AR

I
o)
_Y‘_l‘
N
o
el
Ak
>,
fu
_‘>;
kel
)
fo
>
o
o s

m
N
iy
fe
fru
o
o
2]
[>
o
o
m
[
aZ
o
[T e i)

i

M3} (nucleating agents)®EA, 33} Z-&(nucleating functionality)S Zte EE X9 3}gE % EFo]
2 o] AMRE 4 lom, oA, BA(tale)E XFST.

upgha, 2oawo] npkE gk P gleha] [ 9] g3E (53] HF0-1234ze E/EE HF0-1234yfE X3 gk o}
Yk sy =5 2 o]y X AE g, B o] o3k F-2EA|(co-blowing agent)ZE =] A
FA, 3 BIZA(EAT TN A AE S ) F BEF 2 Feby AIEA BFE 2=
HEAE 23 4 Ak, s 19 SES 2EskE 2 Uy 2 EC e ExA By oy A
7] F-LEAE HEA AL 5 aFHE EA o9 tE EAS Y YEhlE ZoR oFidEn. oE
So], & wgo] B FAES Y] AEA ZAE L& AT A AL HrtE] o)Ed 2R o2 54
S Rojate AR 38k 19 3gE IS T & JE Ao oldidr. dEE0o], 38 ]9
SIFE e A7 TREATE B3 SEA EA 2 e A 2EARA A&ete A e B e §
el &ect, ArbA] F-LEAVE B bl ALgE & gloy, A FHAA, B Ao wxA 24ES
T-UEARA S EE I o9 HRCs, B} uiEd sl sy e I 04 (1-C4 HRCs, 2/%E s
T I o)A g3, B ulEA s s (4-C6 g as 233, d S5, HFCsol thale], - w9
WA 2SS s} e 1 o)Ate =T 2Heh(HFC-32), ST 2 BH(HFC-161), ©ZF 2 2ol eh(HFC-
152), EZF Q2 eH(IFC-143), BIEZZF 0 2o eh(HFC-134), HAEISFQ 2o eH(IFC-125), HAEGZFo 2>

ZF(HFC-245), IAEZF L2 X2 FH(HFC-236), FAEFSFL2EZZIH(HFC-227ea), IHNEFEF L2 H-BHHFC-365),
A Z 2 ZHEHHFC-356) ¥ RE o3 HFC RE o|JAAE £FT + drh. vapsidl diate], B oo
Ho] WyA 2AHELS 54 udFd FHA A, dEEe], dA3Ad TEA|(thermoset foams)ol thslel= o]
Z(iso), x=E%(normal) L/HEE AZ2AES T8)a raA XA gte]s RE 3O o] aRES ¥3F
g F Atk BEE &, (0, C(FCs(EFERZEFORME(CRC-11) % HEREUEF L 2ME(CFC-12)5), 3tel
IR (HIE2AdA(HEAsAE trans-HEZ2AEA), oE S2gole @ FRZx a9y} L2
HCCs), HCECs, C1-C5 (el &E0], olehe H/EE Tags 3/EE Fagit 22), (1-(4 d3s|=, C1-
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=

=

H

el
[=)

C4 A=, C1-C4 dE=(le=(HrE ez 3 vold oe2s), tela=(tuS5A g 9 to5A] mig

X
Ay
m
)

—_

S

o] ojgt =& (combination)S F3F

=
=

]

7
5o
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o] d Ee ORA, vEAs A 29U 2 SEolirjolrEolE BEAE ddsteE Wl #
Aol 7] e ditdew F wge] WA 2AHES Awels @A, 47 TxA =S EX

Fz22 AYE "Polyurethanes Chemistry and Technology"(Volumes 1 2 Saunders and Frisch, 1962,
John Wiley and Sons, New York, NY)oll 71&& o] Qi wie} & o] 7]giofo] & 4#A U AwHd Wio]
2 oage] x| AMRHAY AISHEE " £ rh. dnbdgoz ) o] g ulg A gt Wy o] A
oMol B, F¥& F2 TS THE, S e 1 oY B ¥ AES XS LXA 52 HEA
s 9 =), AASAA 2 doe] HAA(flame retardants), M A|(colorants) =2 v HrpA|e} e
o2 545 wigste] Zelede 22 ZYolaAolrHolE BXAE AFde WHAE X3S
LU 22 ZPolnAobTHolE TS AES Y- WFTER AT Aol B2 & Hy
stk 53] d¥AHoR, 7] XA WS T HEoR v E-E3(pre-blend) ETh. o] iAJold[o]E H Qlef ]
B4 AWEgA 3 BEAE SHHCR A" ARoE A= A 1 AES YUt EYe 52 Y
S EZ5tE, AWEAA, 0, 22A, FIA(flame retardant) B TE o] hAJol|o]E wISARL EAbA O
2B ARoR At Al 2 ARS vt webA, g S22 oAl T olE WEAE A
2 B Abo|=(side) AdE(side componentS)L 2% AxACE = Y x(hand mix)dal EZ(blocks), &3
g9 WEA, T

(slabs), #WUlo|E, 3Fo]-Ql-Fd|e]2(pour-in-place) g ‘3—4 ge =3 B
(froths)5< 3“40} 71A &% ]%i A =Yste]l GAl A ]
A, BE BxA 2@ Ao e Zggy e gE A
site)oll sy} = 2 o] F 2EZ O

o] )\01—7] ABRE o]

—~
—-

ire retardant),
}?4 (reaction

_I}Ol‘ OE:-* ‘1U
o
Y

rE w
rlo
z
olo

Woubmgo] Wiy W A ~ElS wek B owgo] wyAS Takes o AR wyA waAs)s o oye uy
AR= 9 FAA|(foam forming agent)ell
EAZY &A™, A7) dEA L A 2
o /&l A= HEAE A

2]
=

A7) HEe] 71 A7) wbx FAA ] X9 (propulsive force)d F-ofdttt.
=

WEAT BFHES S, 3 3

oeld wal ¥ Asgle A¥Ho a¥w AL do2E B Acan)T 2§ £,
webd B oume wEAL SEA AFHES SAY /EE EPoE Y WA/ MEY Bdo] guHE
2 S uAR AZAL S nFgAsE F b BRE At 548 TAAA, odd A28 2
WHe 7] EF(package)d] AT HFE AZHOIGAAE ol aAlohllo| E/EY L A2E)S AU

B e Fx= #HE "Polyurethanes Chemistry and Technology"(Volumes 1 2 II, Saunders and
Frisch, 1962, John Wiley and Sons, New York, NY)ol 7]&= o] 9l nlol 128 o] 7|&ioko 2 AdA U=
oju st Wio] B wge] Uy FA FHo| AEHAY AISHES NExE 5 Q).
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A A IEA(closed cell foam), 2= A 2| (open cell foam),
b

o
oxl roh

ol (o oy b

A B EZA(rigid foam), 98 EA|(flexible foam), LA EA(integral skin foam)S)el =
Aolth, YA B o] o8t Wy, 53] Zoledvr dxAet e dAsy ¥ Ast 53] 2 vl
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[0093]

[0094]

[0095]

[0096]

[0097]
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AstAE FexddA =A™, K-¥E(factor) & Fth(lambda)$} #e o9 %<l
performance), BWFEASHAI= GA DEA LY FAF], o9l AH A
E K = e] i

4
grh. B wwe] W
=l

= s < = =73 S = U‘Aé—l’ 7il'g' = DA = =]
2% FdellAM, ¥ dwe W7 (refrigerator) LEA, FE7I(f 1} /e Bz A, g
Bz 2 o2 YZ(cold) F& FA2(cryogenic) AF &S EFatE B ol 9|3 A 7| A% (appliance)
BEAE EFIT
EAg upgrA et oA, 2wy B¥AE thes ETEE s e 1 o de9jAl 54 54 9/
e EAL AFst: B odye] @ nlgbddt wxael dHEy 3o oF vy 9@ we A 2|4
Wtk olyel, d A a&(53] Ashd dxAd digh), X5 kA, 4F A =(compressive strength), E4
A 59 do]d(aging). S wig vighAgh FAA, 2 BHS 2 B 5k 9 IHFPES AL
A ¥ FA3 dEA(Fe EAHoR ALEE W EA] HFC-245fa)E YT %o 7 ALgEte] Axd WEA
of Hlgle] JHdE d HAEEE UEE R3¥A EF02 FAHE X AE TSt A dxAE A
Feh, EAT o $- npz e T A, 2 o]l G4ty WA 9 onfgF sl 289w EEA = 40
FollA <k 0.140]8}, ®T} mlgdAsAE 0.1350]8F, ®o o w4 siAE 0.139182 K-2E (factor)(BTU

2

in/hr ft F)& debith. dolrh, 543 A, B dwe] 48ty wxA 9 vigsiAe e
WA= 75°FAA oF 0.16018F, Rt wlgA S A= 0.150]18, Hu o wEbEsAlE 0.1450]8ke] K-HE
(factor)(BTU in/hr ft~ F)< LpebiTh,

S dEAE TEdA, B oW Myt B odwe] WeE wolut wEAR Az wxAd
wyel = =

Lo
A
o

Azsto] Aol AFAETF FDA 7IEe dEst
9] 12.5% yield?] ¢
2l 1oy 9 bl s ZH2e] ek (directions) ol A

Ag 71AF EAS YEIY, dE50, ® @ EAF nlgdd FdL A =
AbgEle] AAR oz FAF 2N AzH LxA wsle] 3, wEFsAE A4 F 10 A HAE
(relative percent) 18]a BT} o vlEAs A= AL oF 15 A HAE v & AT E zt= whxa 2@ 9
A BEEFS AFTY. dolrt, 543 FHA, B Do Alz® @y A7l 2EZA 7 HFC-245faR TAE
AL AQatas AAHow 7o oA WA = g

=

=

(3P (parallel) 2 FZ
A 9k 13% yield®] ¢4EHEE e

AAX 1A - EF2EA B

AN dE B odge] T up ek Fdol| og wxAe §£xE Flste otk &, HF0-1234ze ¥
HFO-1234yfe] &% 9 Z~gdl wxAe Az, 543 dxA 9 FFAZ TEAE AT 5 dex 2 2
EA9 Fd HE F7198 AEFA 2 ZRZIE(protocol) S FHEITE. 7]E Z A (Dow Polystyrene
635D) ¥ EHA o=@ HF0-1234zeZ TAEE HEAE E7]oA wigsdct. &719 ~AXE ol vehigd
o, 87] A-L 200cwol™, 7]+ 2719 dol= Z WA (flanges)9t 4] Aojo] 2-AX] A7 AAFE 40 2|
e~ 2 Folx2yE AdoR AxEHUY. 7] 715 oF 190°F WA oF 285°F, wigAsiAlE EE e
o gisle] 265F2 257} AAE B A7 & s

—~
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o

T a7
a2 F gl 4ES wEse], wy wxd FEAVF SAYEE A, A 2EAE LEA7E S
Lolgogtel] uwel FFAE JIASAZIT. Y] WHoR olep ol Axy 29 UxAY A¥ dUEE
trans-HF0-1234ze 2 HFO-1234yfE Alg3lo] Azd @w¥ A UAn=z 37 ¥ 1d JeEQe). Axs 2 gy
of o3 Wy ZElxgoe] AojNe uEhdn. g Ao FExEAY ¥ dEv 1050 kg/m' E

65.625 1b/ft olt}.

F 1

Dow Polystyrene 685D

WA W (1b/ft) (28)
WY P %, °F trans HF0-1234 ze HF0-1234 vf
275 55.15
260 22.14 14.27
250 7.28 24.17
240 16.93

oA FAdE ZYaEA A gt SEA R HF0-1234ze TEo
Z

Aldloll Abed A= o5 5EFE ZEE Leistritz EQ 23F9 &7 ot}

30mm &A]-3] A (co-rotating) =T F5-

L:D H] = 40:1

71 &7 1009 Ao R ol glow, Zh7t 4:19] L:DE YEdTE A7) EY&EHA FA = A 1 4
Aol =d=aL, A7 dExAE Al 6 A =YFH, dEES A 10 AXANA wiEdn. 7] dE7= %
23 dE712 2 A (operate) k. T W7t ¢E7](extruder)= €W (tandem)ol AZAFH, o] ¢ }
Exe o gk

Leistritz EY 23IF9$ 4&7]
40mm 5 *]-3] A (co-rotating) =IF5-
L:D H] = 40:1

t}o](die):5.0 mm

ro,
of

Zg2~Eld =X, &, Nova 16002 Nova Chemical®] & &5 ZE|xgdo] 473k oA U&E7]o &
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]
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flo =l

Ak, A7) A& 375°F - 525°F¢] Recommended Melt Temperatures zEEth. A7) tholdlA ¢t&E7]e] ¢te
oF 1320 psi(pounds per square inch)o]il A7] tho]o A &%= <oF 115Co|t}.

HAAH O trans HF0-1234ze2 FAEH T EAZE 45719 471 UERA Aol A ZA F LEAE 7F
o2 oF 0.55F%9] EA(talc) I/ HrbEY. & dgo) o3 IXAE 105F%, 12T E 145 TE
2 Abgste] BEAE Az, Alxd HEA T oF 0.1 g/ WA F 0.07 g/en o], A(cell) =
715 9F 49 WA oF 68 A Ro|th, Ao oF 30mel HEAE W e $43 Fdola, Ao F7|7} v
< mAske | 7FAl(visible) AW HwE B29 Z(blow holes) o]tk &= (voids)7} f1ATh.

AAe] 1IC - F2Ed G

trans HF0-1234ze ¢k 505 3% 2 HFC-245fa 505 3%S ¥ 3sl= dxA 9 Ao 1B e
AHERE RE AQstarE AAld 1B HAE wHESIITh. oF 10% B 12%9] LEA sEolA wixE FE|sEE
S Az, Azd FEA L= ok 0.09 g/ai o] A(cell) A7) oF 200 HFA ok, AA
m?l EEAE Y v S5 Fdola, wAg A Fxo|H, JRAl(visible) HAY WS FF(voids)el

At

AAld 1D - E2EF FEA

HFO-1234ze °F 80% %% B HFC-245fa 2052%E X8tz WAt AAle 1Bl eI w9 A E ALE:

A& Astaie AAld 1Be] AAE wHEskgdvh. oF 10% 9 1269 XA sEoA] LE E2EAS Az
Aot AzFH LEA WEE ok 0.08 g/ar ©]al A(cell) A7]E ¢F 120 n|aARo)t}. A Ao] ¢F 30mmel I
Ae 9B vl 53 Fdola, vAE A FxolH, A (visible) I A HE FF(voids)ol $1At}.

AA IE - ZF2EA BH¥H

HFO-124ze °F 80% %% 2 HFC-245fa 205 %S X33l LA 9l AAld 1B Ueldl Fxo] d3AS A&k
AL AYstare AAd 1B AxE wkEalgln). oF 10% 2 1299 @¥A| HEo|x Wz ZgAgdAL A3}
Aok, AzE LExA] Ux= 0.1 g/ar HAGY. F Aol oF 30mmel HEA = oAt g =3 FAo|ar,
wAEE A Fzolw | ZFA(visible) F AW HWWE g (voids)o] I}

AAd 1F - EZ2E#H ¥ A

a5l A (nucleating agent)E AME-31A] &2 AL AYslars HAld 1E9] AxtE wHEsieith. HxAe] Y
0.1 g/cn B9ola A(cell) F7)= 2Ao] oF 400 njF2o|th, AAo] oF 30mme] WEA= 9T e $423
FA-ola, w Mg Al ol JFA|(visible)FAY B3 FF(voids)e] {IAT}.

A 2 - EF$ger Bxy 4= Fe

B AN E g3les Tz A el 3 AL HF0-1234ze 2 o]59] o)A &A Y A 2 E3), HF0-1234ze 2
ANEZ2HEe F-AXAE I3 FAAES o] 83 Y Sde AxA 9 dFAE e AT ot

AdHoz olgrtsd, Wer|-Ely ZE$ele Iy wigECREA] FAA) 7 ATEn. A 2 &

Ee AdE ZEe, &0 2 AWSAARE FAEJY. A7) eSS 71 SEAS 3 A 5 JxE

S =t WA PJA FAHA FFE APE 2 9dw ¥4 FA(standard commerical polyurethane
[e)

processing equipment )7} AF&-®E T}, HF0-1234ze(o] 18324 LHE F FEAQ oF 605% T2 18 il
AEZFEs & BEAY ¢F 4080 sEE XT3 17 BEA wMFES AT B A= HFO-

1234ze(0] 59 ol FAA 23} AE2AE T-LxA wFHE g BEA 54 AeS vrhlie Ao, &

i
i Lo
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

SIS31 10-2016-0018846

nre] BEAE AREEte] H VAR Axd EeedUd GEAe] $HAREE HFC-245fac 2 TAE WA
92 AFedgor FAY HZAZ AFEEe] Alxy @A 9 vlwste] 7] F 20 JERARITE
* 2
WA =7} % (Compressive Strength)
B3y 4
(% yield) (% yield)
HFO 1234ze/NE =gk 13.513 14.672
HFC-245fa 13.881 14.994
A EEHAE 11.462 10.559

2 A dHEE wde a3e B

1234ze 2 HFC-1234ze/HFC £FE& FA A2 (process) & F AT+
(masterbatch type blending equipment), 7|4 ®¥A] &3 x|,
ol X wEA e HIE EIete thde B AlxEl 9 FAE ARESte] wE
o2& Aolt}.

AAY 3- e odet TXA K-HE

ZH5-de H2AE Az on FPE ARV B§Y" 29w gER AESIES xS A
off 2014 7le A sdS HE FES DX JFA A AMEE Ay Fd 2FE THE YU
T4 AR AMgET. REZAE ALstae Zhzte] Alzdle] T AE, Alz® 2 AT AMEEE 29
Al2~wlo] FH|ETh, & whygo] b A gk olul, S, HFC-134a, HFC-245fa 2 A|Z=2dgt Zt7to] Wy =
A ANFET, Zh7re] AlzEloA] UEA|L EE EE AAAHoZ A E FX(molar concentration)
2 H7kEY. A7) EEE ERES Y-S EEE, S99 AUSEAR FAET. Y] BEAE 2FE A
4 A= A (operation), AEES], W& AL g HEXANE Axs7] Y3 T4 &% (operation) o2 A
zd, AxE TExA K-HHE Hrpsgien, olE 37] & 3o YeRATE. M vl (benchmark)sl7] 918k
HaEAow  HFC-134a® WEAE Axslom, old ek 48 dHeolets #xd + vt ojs WxA
g K-8 S F 30 JERNRIT.
X3
fin;f)erature) ((%)E—(mean K-21¥] (BTU in/hr ft° °F)
HFO-1234ze HFC-134a Al Z = FEr
40 0.127 0.146 0.143
75 0.142 0.163 0.153

i)

L = HF0-1234ze A7} Z]$-elet wigdEo] diAE 499 HF0-1234ze 2 o]9] o]A @A 9 k-
Aee ATshe Aot HF0-1234zet= WIXwa ¥ A o] & Flo] tste] 543 & s== diAET. 1 3
o] dlo]ElE= HF0-1234ze ¥ A k-HEJ7} HFC-134a &8 A ZF 23 e W Ao vsle] AA A 43S ekl

p

2 A E ZEfue BEA Az AFEEE TS HFC 3 -2EA QL 537 HF0-1234ze(0] 9] o] 4 A A
ot HEAS Aoatars AAd 2 L 304 ALEH A T
A= o

A}, HEAE F LEAL oF 805 H% T2 HF0-1234ze(o]2

o o



[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

SIS31 10-2016-0018846

ol FAA X33 2 = WA oF 205% WL HFC-245faE X Felth, B wbwo]l Wy #uk oy}
HFC-134a 9 A E23ets zhzt dxA s Aldsiget. 2zte] AlxdeA, dxAs A7) 288 &8 4
AHo2 FUdS & FE(molar concentration)@ H7FEATE. 1 & 7] BAEAE AFEEH] HEA

o BxA k-HEE S 3] F 4x HFC F-xA 9 A AFEEE (
A xF) ] M) k-HE S YERAT

* 4
== (F) K-21E] (BIU in/br ft °F)
HFC-1234z¢ /HFC-245fa HFC-134a REEE L
40 0.129 0.146 0.143
75 0.144 0.163 0.153

2 AAdelA AyEE e ade
S TAAE(process)T F Y= A
equipment), 7] XA &3+ FH], WA A

CRERE ERQIe] Al2E R BAE AMSSte] ME §7

ZEAo] Zg 99t A A oA HF0-1234ze 2 HFC-1234ze/HFC &3H&
o] = B}l &% A A (masterbatch type blending
& WA SEoA BxAle] H7tE Edehe
o

- =
B 5 gomz ug ol Aelth,

B AN e doprh Eelgaw wEAe] Az A4 B ouel 9@ wxAel o2 £ Jee AT
Aolth. 37§¢] AA7)7](appliance) ZE]$-elet RXAES Axson, 44 02 AZAS AE3 HAow
AQslas AAHoR FAs 54, Uy H AAZ AzHTh. V] Y& Al2de dA B¥AE AESIE
2 zx" Aoz o|87lse HAY]7|(appliance)-EFY WiFE-o|tt. W V7B AlLele] WMEAE FA
st} B5doz Fd & FR XAV AEREY. 4 T, A7t BHIAE k-HEHE FSAHS] 0 A
AMEZ Zgton ol5d g k-HE = 7] X 60l YeERH nl} T, A BEA 2A4S F LEXAE VS
o 23 FHg%= 7] F 5 YERRAT
F 5
| A B C
HFO-1234ze* 85 0 60
HFC-245fa 15 100 11
RNl 0 0 29
* 100% cis
F 6
b Q. o 2
Bt 2=(F) k-] (BTU in/hr ft °F)
A B C
40 0.116 0.119 0.116
75 0.131 0.134 0.132
110 0.146 0.149 0.148

L

_28_

W o] 3}¢1E (HF0-1234z¢) S
| GEo® 3O HRC-245fa%}



[0139]

[0140]

[0141]

SIS31 10-2016-0018846

HFC-1234ze9] k-HEATE EA71E S22 B2l gao] gles e, oA7HA & SEA wjgdEo] Al
SRS AFAAA o AgEE A9ode k-HEHA T EE IFS UEdddenz oy A=
Ege Aol

AAle] 6 - Felf-Hek AEX K-HE

AAle 59F sU FEE e B o]AAotle]EE ARt F7HAR] AIRS skl dEAE =
Z(hand mix) 2 Az, LEA= A 59 HEALf o] By TAEI dEFf 22 = HAES] 58y
ne 3438 =, HFC0-1233zd (CF,CH=CHC1)*Z FA®t}t. &47] & 79 k-HEE Yl it

*7
Bt =%=(F) k-9E (BIU in/hr ft  °F)
10 0.127
75 0.143
110 0.159
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