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A polymer having a hydrophobic polymer chain derived from monomers of farnesene and other optional
monomers, such as dienes and vinyl aromatics. The polymer also includes one or more terminal functional
groups, such as an amino group, a glycidyl group, a carboxylic acid group, a (meth)acrylate group, a silane
group, an isocyanate group, an acetoacetate group, a phenolic group, and a hydroxyl group. Functional
groups, such as carboxylic acids, may also be grafted along the hydrophobic polymer chain. The polymer
may be incorporated in curable compositions that optionally include one or more polymer resins having
similar functional groups. Methods for preparing the curable polymer compositions are also provided. The
curable or cured form of the polymer composition may be used in various products, such as a sealant, a

coating, a caulk, an electric potting compound, a membrane, a sponge, a foam, an adhesive, or a propellant
binder.
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[ 3£ 32 ] A polymer having a hydrophobic polymer chain derived from
monomers of farnesene and other optional monomers, such as dienes and vinyl
aromatics. The polymer also includes one or more terminal functional groups,
such as an amino group, a glycidyl group, a carboxylic acid group, a
(meth)acrylate group, a silane group, an isocyanate group, an acetoacetate group,
a phenolic group, and a hydroxyl group. Functional groups, such as carboxylic
acids, may also be grafted along the hydrophobic polymer chain. The polymer
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may be incorporated in curable compositions that optionally inclucie one or more:
polymer resins having similar functional groups. Methods for preparing the
curable polymer compositions are also provided. The curable or cured form of the
polymer composition may be used in various products, such as a sealant, a
coating, a caulk, an electric potting compound, a membrane, a sponge, a foam, an

adhesive, or a propellant binder.
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[0068] ERMWHES—BETEE—KSESRABELLL
¥ 8 8-NCO HE#E-OH BE Y B4 2:1 F 1:2 - (£
B3 12 NCO/OH b3 B 4 S 0 - BB B AU M o R 1.0
> NCO/OH bk T » JRA S Be I R AU A I - 24T - 5
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B2 750 F 10000 2 EHEREESITE - EE R 30 F 200 21
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[0072] #E5EZE=MTHIt - oTE(LE B B B s o1 #5

DI B - a4#EHBL 09 F 1.1 2 NCO/OH EEZ=4H & —5X
SHEELTE (RbE) - ES T BEASHERBES TE) B
—TEEAR R —RSEEEMRED 2 ZEEHGRARELEY
LEYMUFRRESY > BET S TREES 35 E8%E 80 28
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[0074) EHEEMAED 2 X—RNLBEL2ERABERE ST RE
MTRHMP T $ERL R EERRRETEEREE
Bt HH - BRURSAE - —REBWEEMRED 2 268
AREELEYEE (BRRR) 44- " XEFiE — BAEBE
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CREBHEERE - SECREABE VX _ESEE
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B4 CECETRCEREE 4S(ERETE)ED
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[0075] AEHBERBELY LAY TR LIS BABEL
LEYP T —RBE AR GE > KIEEY - £ 05 5 Q8D
FEAREEBER CAWERIEE (FIMED 80C) FTxH
e BEITE - HEBTELTSEMRNERDRY  CNE
B - B B - MM - FOoBEMREES

[0076] 4 F 4y oh 4 & 2 — o, %5 #1475 o7 L & 491 400 B 55 ST B
BRETH —NEEHBEEEE 25 FRETRY 50 F 700 - MK
S BT BT ERE - B S MR R U R R O B
ZEEME B SEMALRRE - HERURIAMEE - E0A
P it 2 4L 0 I ME T B T e B A - 1 I BA O B B
FREEEE > LAY RSURERR MO WEY - B
24 T ik L A ) L O e T O B TS R B U R 0
HESS TRREE ERAFRENRRKER WK -
BB EERBENTSESRATBEY BN - AR(EHIERE
o WMERMTES (BFER) 1L4-TB  1L6-C-B 2=
= Z-Z%-lﬁ-a:lﬁ? ( 2-ethyl-1,3-hexanediol ; EHD ) ~ 2-7T %-
2-7 F-1,3-7F — # ( 2-butyl-2-ethyl-1,3-propanediol ; BEPG ) -

,2,4- = B OE -1,3- % — B2 ( 2,2,4-trimethyl-1,3-pentanediol

[\

TMPD ) ~ 2,4-— 7, £ -1,5-7%k — & ( 2,4-deithyl-1,5-pentanediol ;
PD-9) N, N-ZEREXK —KRFEARNKE SR _-_KEIBR
( hydroquinone dihydroxyethyl ether ; HQEE) - —Z " -
SR BERK  HW - ZZE® X R
( diethyltoluenediamine ; DETDA ) - 4,4'-55 FH £ % 2- & K %)

( 4,4'-methylene bis(2-chloroaniline) ;, MBCA ) ~ Z =

%20 7 - 3£ 36 H(BHRHES)
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( ethylenediamine ; EDA ) -~ — H HE i & B ¥ - —
( dimethylthiotoluene-diamine ; DMTTDA ) ~ 4,4'-55 BH B — 7% %
( 4,4'-methylenedianiline ; MDA ) ~ Go EHE — fF 81 NaCl Z2#ESY
(MDA H&M) FoE_HEEETHE (trimethyleneglycol
di-p-aminobenzoate ; TMGDAB ) ~ 4,4'-g0 H E -2 (3-&-2,6- — 2 £
% B¢ ) ( 4,4'-methylene-bis(3-chloro-2,6-diethylaniline) ; M-
CDEA) - NN-# (- TH£)TH &£ - =% B ( N,N-bis(sec-
butyl)methylene-dianiline ; SBMDA) DL J H IR &
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ShAREESTEZ BEHGGEBRRNEREST - H9 T
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SALE - FIKEBRBRAREZESIFHRESIE - (575 A8 8K
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[0093] 2= 1 424 FIH BU M DL T B 01 K L8R B 01 SRR W B9 i

e

HIEE -
=1
Bkt s gig
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Krasol® LBH 2000 LO (BT —f&) 0.812 %(E';;Ef; f)ﬁ OHE | |53,
Krasol® HLBH P-2000 (&{E T — &) 083 == E8//\% OH (A
Poly bd® R45-HTLO (% T —f2) 084 Z=E8/,\% OH (&
=aa//N
BXEELEIE S (Mw = 2000) 1.019 EER/A5 OH {H 981
(27-74)
27 HE N3O | EHD 73.12
24 K T BEEERS (Lupranate® MI) 33.5% NCO && 125.4
—_ BT ES T-12
WA _FB TR __DBP o
[0094]) {5 TEEIRS B 287

[0095] F¥MERABREGR _EBERET _BHESEZGYHAE
MEr - BREMERENER - ELEEM 1-thEREF 3+ &
FERAET B - C56 1-86 6 b FAET _EEXHGHE
BrEe HCTEARKEFBREREYZHE > HIE 60

CCTREE 3/ NERAEEEYOLE > EHER IR £ 2265 5!
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T NCO EEEWiEBREREMN NCOEHEZE - HEREMHR

R2-RIKEKAIF -
%2 EEE A 1 x5 1 xH 2
Krasol® LBH 2000 LO 100 75 50
THEGE 0 25 50
24 TR AR 19.95 20.09 20.24
M}E%WPZOE% NCO% (=i 2.72 2.58 243
BSCTHEEYMZEE  [EAR
TR & > HAanERS 3437 2230 1398
TERRE3 /N 2B Off scale 241000 131000
1 FTIR _E 2265/\9 27 588 FEEHY
NCO S E
TAR & 2 E4RRF R 0.1978 0.2074 0.2137
BAGHE 3 /NG HE 0.0950 0.0927 0.0911
%3 ELBr B 2 xH 3 K
Krasol® LBH 2000 LO 100 75 50
FHEckG R 0 25 50
24 " FFEPR " RS 31.49 31.63 31.79
%ggﬁ%mq:z;%gg NCO% (E& 5.42 5.28 5.15
BCTHREYMZEE » EHA
TESE & Z RE4GHH ] 2007 1299 870
TAERRE 3 /N2 BF 69360 39492 22620
B FTIR | 2265/0\% 2 e fE1EHy
NCO & &
RS 2 REARHF RS 0.2976 0.2962 0.2982
BERFE 3 /N2y 0.2001 0.1985 0.1969
=4 HEE A 3 R %6
Krasol® LBH 2000 LO 100 75 50
THEGE 0 25 50
24T R AR 46.19 46.33 46.48
REATEEYTZFEENCO% (B 8.24 8.12 7.99

27 H 336 H(RHRHD)

65064pif

105129517

KB A0202

L

i
174

1053363772-0




201725221

%)
S CTEEYZEE - BHH

YEER & B HEIE R 1119 721 545

BOKE 3 NI 19371 10685 7264
H FTIR _E 2265/ 4%y 2 i&fEEEHT
NCO &€&

AR & Z FR IR 0.3821 0.3827 0.3852

AT 3 NGBS 0.3048 0.3057 0.3063

[0096) iRiER 2-% 4 PX&ER  ZRBEREYTHNZEES

Mo EESTSEEEARREHEYZEERIE -
FHGR _BERRET _ByEELZcYBRABUNKEE

[0097]

GRS HEHRRS - ROOERRTH - BEYZIHEBEREEDT
BHEGE BEZ BN i0m & -

_ %5
EXE4aE — R 100 75 50 25 0
Polybd R45HTLO 0 25 50 75 100
25°C 1289 1828 2757 4187 6467
(giﬁg 1 40°C 427 666 1060 1687 2663
viscosity) [ 60°C 142 236 398 652 1045
’ GRS | EDES | TER
%6
EXEEob I — s 100 75 50 25 0
+% (Krasol) .
LBH 2000 0 25 50 75 100
25°C 1289 2128 3609 6186 10623
. 40°C 427 668 1035 1629 2605
REE - EH 60°C 142 205 299 434 631
GIp A 1D GIpYAS
&7
EX % S 100 75 50 25 0
—+22 HLBH 2000 0 25 50 75 100
. 25°C 1289 2820 6452 15216 36492
MREE > EH 40°C 427 863 1804 3819 8748
%28 H - 3t 36 H(RIHESD)
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60°C 142 254 473 892 1831
RS | AEE | GRS
[0098) 4784 1t = 5 £
(0099] EEJE(E A B BH 4k — B2 (Mw=2000) REREAET =

BETEZECANEANTENCE S RETRESS 2
SEES - BANEASERE I HEE - 250 T8 (ethyl
hexanediol ;s EHD ) FF _E &S B 24 _F*EPF _E&S B
S S -

i Eh— 5 T2 P SO 0 A S - 6 % T A A
MeEa R EREER TERRTRS @ F0RAME LI
SIS 0 25 B o+ R P AT R 48 B (6 3 R A
7E 85T 5 /MBS » EfE 60C TR « 158 FRELE g5
B—iE > BEAREYEESY - 2% ASTM D412 -
D624 B EE C H & F BB % @ BF 3t ( Shore type
Durometer ) ~ R X 25 E £t ( Brookfield viscometer) & EJA BHR L
-10 fz{#AI5 28 ( EJA Vantage-10 tensile tester) JHIzAMHREI S & H

( Lupranate® MI) #J2
[0100])

ASTM

DSC -

105129517

HEREHENE 8- %9&%% 10 §7 -
%8 tt:?;‘;gm A2 A3 Ad
42 LBH 2000 LO 100 75 50 0
THESGE R 0 25 50 100
2-ZE-13-2 5.34 5.05 4.75 4.10
2,4 KRR~ R A 19.95 20.09 20.24 20.42
20% T-12 12 2DBP 27 353K 4 4 4 4
i
HEREsE 8% 20.19 - 20.09 19.99 19.69
PU ZEEE » MK A 54 47 38 55%
R4 » BB/ 5N 337 267 AR | AR
ERHBER % 885 680 >1250 HEER > *
HE > BEAN 109 95 41 TS
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TR - B/t 98 . 74 33 P

PR EBEEEY . Tg C -28.3 -33.4 -39.8 -51.2
55% FEHEIR 00 BINE R s IR

AR R FESTEBE 1200% &R RS - BURREERER

LR HWES A4 - EUBER HBRS A RIS

9 ELErEf Bl B2 B3 B4 -
727 LBH 2000 LO 100 75 50 0
A Ee s 0 25 50 100
-7 5-13-C 11.87 11.58 11.28 10.81
24— FEEEE — BE s 31.49 31.63 31.79 32.28
o/ T A I8
20% T-12 j#* 2DBP th > R A s s 4
b
HEESE  BEE% 30.24 30.17 30.10 130.11 ‘
PU ZHE[E » B A 72 66 60 55
ISR ME » B/ SE A 1920 1029 742 572
EiSEER > % 584 468 479 412
HE - B EAN 494 332 228 - 164
Al Iy 269 214 172 109
B R RS EY 2 Tg > C 280 -31.0 -36.6 -47.5
%10 thEE A Cl1 c2 C3 C4
4723 LBH 2000 LO 100 75 50 0
AT v i 0 25 50 100
2-ZE-13-2 - 20.19 19.89 19.59 19.01
2.4' "R ELE L — BA RS 46.19 46.33 46.48 46.77
0, * A IR y . .
20% T-12 2 2DBP 127 350 A s s 4 .
e _
WEReE ' EE% 39.90 39.84 39.78 39.68
PU ZHEE » KK A 83 75 73 71
R{EsafE > B/ E R 2188 1350 1125 982
B RR > % 491 291 328 347
EE o B AN 860 681 527 378
HieeE - B/ 392 332 280 174
Epr E SR EY) > Tg» C -26.6 -29.9 -33.0 -45.9

[0101] BESTERESYTEHGE B BENMEEGE

%30 H - 4k 36 H(EHRAS)
65064pif
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105129517 x

S YRR o (BTSRRI b B R
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[ 3372827 ] POLYMER, COMPOSITION FOR MAKING

POLYURETHANE, AND METHOD OF PREPARING
POLYURETHANE, ELASTOMERIC PRODUCT AND
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[ 3£ 32 ] A polymer having a hydrophobic polymer chain derived from
monomers of farnesene and other optional monomers, such as dienes and vinyl
aromatics. The polymer also includes one or more terminal functional groups,
such as an amino group, a glycidyl group, a carboxylic acid group, a
(meth)acrylate group, a silane group, an isocyanate group, an acetoacetate group,
a phenolic group, and a hydroxyl group. Functional groups, such as carboxylic

acids, may also be grafted along the hydrophobic polymer chain. The polymer
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