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Synthesis and Properties of Copolyterephthalamides
Containing Biphenyl-2,2’-diyl Structure

Jeong, Hwa Jin"

'Department of Fashion and Textile Engineering, Chungwoon University

2 2F tJolql o ZA] p-phenylene diamine, 4,4’-oxydianiline, 1,4-bis(4-aminophenoxy)benzeneo] T3l ©]g7]|ALO Z A
terephthalic acid®?} 2,2’-bibenzoic acidE &3 ARE-3}o], F4foll biphenyl-2,2’-diyl F+%E ZI+= copolyterephthalamide S
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N,N-dimethylacetamide?} N-methyl-2-pyrrolidone¥} 72 H-E §7|-gunfo] &3ls}%L, T,—E]X%O]iEh 2392} 3267
Abolo] 7S el o, AL 2S5 10% DES =L 410~485C ST

Abstract Three series of copolyterephthalamides having biphenyl-2,2'-diyl structure in the main chain, were
synthesized from p-phenylene-containing diamines such as p-phenylene diamine, 4.,4'-oxydianiline or
1,4-bis(4-aminophenoxy)benzene, with mixed diacids of terephthalic acid and 2,2'-bibenzoic acid by the direct
polycondensation method. The resulting copolymers had inherent viscosities ranging from 0.46 to 0.93dL/g, and
most of them could be readily dissolved in polar aprotic solvents including N,N-dimethyl acetamide and
N-methyl-2-pyrrolidone. These copolymers had glass transition temperatures between 239 and 326, and their
10% weight loss temperatures were recorded in the range of 410~4857 in nitrogen atmosphere.
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2.1 Al
HFeEE r]olul o2 A PPD(Fluka Chem. Co., &%
99%)= u|ZFZE 23] (Eyela, Model KRD-100)2 0] &5

of AEsolA FRlo] ALEBIRLOb, 4.4-ODA(Tokyo
Kasei Co., == 99%)%} 1,4-BAPB(Wakayama Seika Co.
<1t 98%)+= acetonitrile?} ethanol2FE| z}z} 2|2 A5}k
A1, = o]F7)4ke] TA(Tokyo Kasei Co., <& 99%
ol EFAofE a2 ANESHY AL, 2,27-BA(Aldrich
Chem. Co., =% 98%)= Sl sl A27gsk3rt
ESF B4~ calcium chloride (Aldrich Chem. Co.)= U
Aekgo R ALgs] 150T, 6AI7F AEatolA 71Zaks
1!, NMP(Aldrich Chem. Co.), triphenyl phosphite(Tokyo
Kasei Co.) ¥ pyridine(Aldrich Chem. Co.)-& Z}Z} E
A|9FS A}E-3}o] calcium hydrideo]] 23] 24A]7F E<=3]
o & 5 AkEFSel Agshit

234 Aol AMEE NMP(Junsei Chem. Co.),
N,N-dimethyl acetamide(DMAc, Aldrich Chem. Co.),
N,N-dimethyl formamide(DMF, Aldrich Chem. Co.),
N,N-dimethyl sulfoxide(DMSO, Duksan Purechem Co.),
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tetrahydrofuran(THF, Duksan Purechem Co.), m-cresol
(Duksan Purechem Co.), pyridine(Duksan Purechem Co.)
° AFARS Tr) ApgSich

2.2 2xte| gy

whg-gu)

Fhge 9 gulsARA 212F NMP,
ARgSIGlom,  QEAIIA R A=
triphenyl phosphite@} pyridineS ARE-5}o] R H =25
& °]&3to] WHg-& HAIEIAIT) thZoll= i
7 Sellol sl 7]sgie)

calcium chlorideS

2.2.1 copolyterephthalamide 11b(50/50)2] &M
ALEUT, W2b)7h BEE soml ApAE Eepan
o] tjohul o Z A Ib 1.00g(5.0mmol), ©]¢7|ALO. 2 A TA
0.415g(2.5mmol)@} 2,2-BA 0.606g (2.5mmol)S 7J3}3]
Azgste] Wi, NMP smiE Felsto] WAL 7|5} e
o A4 ARAYAE olgelel o|F HAE 87
AlZck &387F B3 & ALA] ZetAT Yo calcium
chloride 0.5g, triphenyl phosphite 3.1g(10mmol) 123l
pyridine 2.5ml& 7}6lal 4523 HA 120C, 347 7}
A BFAAT. FRE 2V WAL O wgo] F
22 Qe PRSI FAR sooml ko) W
Hlo] Aol Tkt Bhe-goE Hojme] MEA
x%r Hzstert. goixl
A] 300ml oJEFET} 300ml
3t 5 100 Tof|A] 10A]7F A
o] &2 98%(1.80g)°] it
0.5g/dL, 30 Co|A] =74 % EAJ(inherent)H == 0.89dL/g
ol i}

FT-IR(ATR): 3292cm’(amide N-H), 1647cm” (amide
C=0), 121 6cm'](ether C-0-0) Anal. Calcd.
for(C3Hi6N2O3)n @ C, 74.99% ; H, 4.38% ; N, 7.60%,
Found : C, 74.48% ; H, 4.64% ; N, 7.22%.

o

2.2.2 polyterephthalamide 11a(0/100)2| &M

tolzl o 24 Ta 0.541g(5.0mmol)T} o] F7]ALO 2 A
2,2-BA 1.21g(5.0mmol)& ARE-8to] 4179k 202 Wi o
ola) sl IEA} 1.46g(58 93%)S At 2EH
hato] O = 0.5g/dLE 30ToA SHE BA¥E
+ 0.56dL/go] %t}

FT-IR(ATR): 3290cm™ (amide N-H), 1650cm™ (amide
C=0), Anal. Caled. for(CHisN20,), : C, 76,42% ; H,

4.49% ; N, 8.91%, Found : C, 75.98% ; H, 4.82% ; N
8.53%.
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o] A7) 2(8-F2EE 60cm’/min.)dF A 20 C/min. o] 2
L2&TF 800 C7HA] A3t
[E 1] 22829 34
Polymer’ Yield(%9) 7 in(dL/g)® Remark®
(TA2,2 -BC)
1a(100/0) 92 0.48 p
1a(70/30) 97 0.66 P
Ta(50/50) 98 0.74 P
TIa(30/70) 95 0.78 S
T1a(0/100) 93 0.56 S
TIb(100/0) 91 0.51 P
TIb(70/30) 94 0.59 S
TIb(50/50) 98 0.89 S
TIb(30/70) 95 0.46 S
TIb(0/100) 94 0.48 S
Tlc(100/0) 92 0.38 P
Tle(70/30) 97 0.72 P
Te(50/50) 99 0.93 S
Tc(30/70) 99 0.84 S
Tc(0/100) 96 0.57 S

* Canied out 5.0mmol of each monomer.

" Measured at a concentration of 0.5g/dL in conc.
H2S04 at 30“0.

¢ Appearance of the polymerization mixture:
S, homogeneous solution; P, polymer precipitation
during the reaction.
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Z=351A|19] F2o]| biphenyl-2,2’-diyl F+ZE $H3-5H=
copolyterephthalamide II= ©|g7]Ato. 2 A TAQ} 2,2/
-BAE AR5} E(%) Hl(xy)E 70:30, 50:50,
30:700. 8 zAsto] 24zt 359 p-X|grjotnlat FA4FE]
Q5 Eel o8l hsslch £8 ol FEaAe
of wg 9la), ztzbe] toblat o]d7)ake] ola) ol
A TAEFAIQ] polyterephthalamide 1= 7+ HPHo
3 TSI, ol59] FEATE & 19 stk
Aojz] JTER= Ao Al 482 dojFom Rt
SHite] 93] 30ToA FHHE EAHEE 046~0.93
dLige] WIFIS] b eI 5 AHA Skl
Tzo| wet, o]d7|atell gk 2,2-BAS] E-go] F7Iet

ol&

Lo

5 SURSE YuiHoz sl Atk
a glolal A 2 E Selst] 9Js) FTIR @
QapA2 Polgion, 18 20E GEAO FIIRS

ATRYHo| 93] ¢o{Zl copolyterephthalamide 11a(30/70),
1Ib(50/50), Tc(30/70)2] F<=AdEHS VeIt &
HEZGYA ofr|=7]2] N-H 12|11 C=0°] 9§ 5=
band7} ZEA O 2 3270cm” L 1650cm™ FILoA] zkzt
W= QAL E3E oH2 AA7E s oIl b, Ic

=2 A a4 dojr mEAQ] b} el A<, 1210cm™
oA WS A" 271 ot EXdband7} =G
o, el Br} og 272 E&o| Frtel lco] 7
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&34

Solvent

Polymer (TA/2,2”-BC) conc.H;SO; DMAC

DMF DMSO  Pyridine m-cresol

Ta(100/0)
Ia(70/30)
TIa(50/50)
1Ia(30/70)
Ta(0/100)

+

+
+

TIb(100/0)
TIb(70/30)
TIb(50/50)
TIb(30/70)
TIb(0/100)

+ 4+ 4+ 4+ |+ ++ |

+ oW

TIc(100/0)
TIc(70/30)
Tc(50/50)
Tc(30/70)
TIc(0/100)

++++ A+
+ 4+ + |+ + o]

+ + +

+

Sl S I R N R
+ + K|+ R

+ + W |

+: Soluble at a room temperature,

+: partially soluble,

: insoluble
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Biphenyl-2,2’-diyl T+%& $F3-3}= Copolyterephthalamides®] A3} A2
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Poll IEAE B AL 2 AU SATER
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o ABFEITH7IT aHoick.

w Ao ollAboRAl TATE AHgSte] lojxl
polyterephthalamide 11(100/0)+= tjo}ql 18] Lzof A%
glo] A3k 4k o]elo] 7] gl SIS e
ATt Wbl FFAIQL copolyterephalamide 112]

P1grhel chatr S-S ALgE o] @Al H ] 2,2-BA
of $-go] F7iao] we} Ao elAlo] Flele
Ae wo|x glom, ol dold TEEA Aol
tloll oA 4,4-0DAQ} 14-BAPBE AM&3F 797}
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719 ofsff EAARE 1] Falo] i eR offA |
Aol 71l Ao F4Hnt

IIb{100/0)

ITb( 70/30)

M

ITa(70/30)

Intensity(arbitrary unit)

I1a({50/50)

1 L
5 10 20 30 a0
20

(28 3] mEAe] Xald T4l

o

o o5 maxtel B2t XA BUAY AnE 1%
39| AEjstglen, olE I5TA 5 |97t zA 2,2
’-BA E80] 7} A& copolyterephthalamide 11(70/30)2]
Aoll, tlorle] Ffoll WA o] 26 = 21~23° HT
ol4] dlelat 347 Uehilo] R4S 2 e
s & 4 9lglen, 2,2-BAY] Bgo| 27 E42 2

A= =1
el sdnae) 4ust gashes dae g3

ru|n

A& Aol s|-™EH 2](amorphous halo)t LEIY o] o]&
EAEE] SRR 0] M} aLERbe] gl A &
e o 4 et

3

5 npAje] A44AS DSC W TGAS] of3) H7}
I ATRE & 3o AEsigich 28 a7 4o0=
= copolyterephthalamide I1b(50/50)2] DSC 4!
TGAY] og%i-ﬁ%% 7 Lk gick. DSC 13} ZAfo]
wEolN Re wednast B ol
TGA og@oﬁ/‘qu]/\ﬂ,l HEN7E A E= 2ol YA
gro.z s iAol dusla olst weHiow 3
21 & 4= A EJE B2 olstoll A= F-Aol Bl
g ofufat Feuar BaE ) ek

[ 3] L&A E244

Thermal characteristics

Polymer ) i Char
(TA/2,2-BC) Tg(T)  Tw(%) vield(%)"
T1a(100/0) > 530 46
11a(70/30) > 485 56
T1a(50/50) 326 445 54
T1a(30/70) 289 410 48
T1a(0/100) 280 415 58
1Ib(100/0) 311 525 49
1Ib(70/30) > 490 54
1Ih(50/50) 284 445 52
1Ib(30/70) 280 415 49
1Ib(0/100) 251 420 56
TIc(100/0) b 490 51
TIc(70/30) 262 460 44
11c(50/50) 242 445 53
I1c(30/70) 239 425 47
T1c(0/100) 230 425 54

* By DSC in nitrogen(second heating).

No Tg was observed in the DSC trace.

¢ 10% weight loss temperature by TGA in nitrogen.
Measured at 800C.

Cd

a

Weight(%)
Endo ¢ Heat flow

20 | ‘[-7

[i} 100 200 300 400 500 600 00 800

Temperature(C)

b(50/50)2] A3},
QEA I
RLR e I M4

4] Copolyterephthalamide
DSCQXI2Ah 2 TGA
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E3 2% A} AT e, A8 clobl 1] Tz}
o] @714k E(%) Hlol whet 239~326C 99| H]wH
£ FElAoRE(TYE UeEhi It 4 p-phenoxy”|
o ola) AR PR 5 2 Toh s ol
o2 A&7l o7t F49] fAgo] F7HE Aol
QUE Ao 2T U DL 10% A
ol 2E(Ti)= 410~485T HYRE o5 F5&Ad A
oA AFEH ol/IAE 22-BA H-8o] Z718e] et
Aura o g 7kAastgon, ol= FH9] 2,2-biphenylene
o wgRA O QI3 2 F& Fehe] kink, crank
2 2051 Hol, £AARETrel g4l ofgA Hol wet
o5 S AALY Hofl thel Ag/do] Loz oy
o oz Az,

X

4. A8

2 Agtelx= TAo| el crank, kink 25 Zi=
blphenyl 2,2/-diyl7| & 3+§-3)= 2,2-BAE ZE3AHHO
2 ARgSto] o]F o]A7IAt =] E(%) Blkky)E 70:30,
50:50, 30:70 0.2 2AJs}o], 4719] A4 ol 3Fa}
A ZZ3HS o]&o] z1zF 9%9] copolyterephthalamide
& stk olg TEEAe S8l A4, e
o= Bl FESGleH, O A vt gk
1. dojzl F53A9 2% 046~0.93 dL/gd]
HL9] ZhE UEtiglom, FT-IRO]| s OPUlCﬂ
o] N-H 18|31 C=09] 2J3} &<=band7} 3270cm’
9 1650cm™ FLofAl, ETF of |2 %‘712 e
Clopile ARalA Qof7l Lol 1210em™ B
oflA] WEEZ ofE|=2 7]l o3t E/dband7}t 242+
ZE AL, Ao g (%)o] AlbE

o

2. ol 3T 22-BAS] £&0] 37 S5 2
= 21~23° R2oA BHEE 2
39] 7}wv) ZAastHA HAxE 7
slde et e QAL HnkE o2 {7]8mjel
et galE WA Sk ATS
o) A8 clofls} oldr] el Bealel we
olE FTEFUAE 239~326C WO wlnH &S
"EWOHLE(Tg)E 2L Slee A Holer, A
Bol7|atel O] 10% GRS LE(Ti)s 410~
485C W9]9 gh& Ko 520, 2,2-BA £-&°] 37}
Fesisich
% el gy

on, doj

@
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