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0k : Z2]d] ~8 2o bisphenol S, isophthalate =& % 3%+ copolyester BPS, copoly-
ester IPAE 7z}7}+ chloromethylationdt . trimethylamines} ¥l-3-A1# A G54 =3 A5
22 AEedgt. %3 % 7] 24 bisphenol S, dimethyl isophthalate?] & %7} 271845
copolyesterd] §A & #Aa3la AAFLEE ZEs1sldcl.  copolyester BPSE chloromethyl
ethers} zinc chlorideg &=} 2 A}8319 € ¥ chloromethylationo] & 5 ¢}, Trimethyl-
amines} 4-§-A 7 copolyester BPS:= A AA 8 & %71 ZF71%4EF AT Fo8td
A= copolyester BPSE §&4 0] A%ak Z/3l9 2 AAH g5 Acid Orange[[¢] 43 o
AR AAAY % Fbl wret 2A Fs,

ABSTRACT : Poly(ethylene terephthalate-bisphenol S) (Copolyester BPS) and poly
(ethylene terephthalate-isophthalate) (Copolyester IPA) were respectively chloromethyl-
ated and aminated with trimethylamine stepwise in order to impart an affinity for acid
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dyes to polyester.

4 ([ )—Chloromethylated Copolyesterg} Trimethylamines}o] 6§ —

The melting points of copolyesters were decreased while the crystal-

lization temperatures were increased with the mole percentage of the comonomer (Bis-
phenol S and dimethyl isophthalate) in the feed. It was found that the copolyester BPS
was successfully chloromethylated with chloromethyl ether in the presence of zinc chlo-

ride. The nitrogen content of the copolyester BPS aminated with trimethylamine was

increased with the mole percentage of the comonomer. The moisture regain of the modified

copolyester BPS was significantly increased and the dyeabilty to acid dye (Acid Orange

I) was conspicously improved in proportion to the mole percentage of the comonomer.

1. M =)
gl 2 2 FE 19501 o] AlA] 4] Foll
Fd o ZxE, WEAA, WIFEL
W4y, Wagdel viadg F71 o Eel
24 Fa3 A5 AsA gk, 2
ol 2l B "H o] Fx Zita FH4
A Aol Ve FArd go] el = 749—1 o 4

se
o
.
i
)
9,
™

N
o4,
&
oo |

L ofn
2,
_\“.00

2 e

Py )

-~

5 M
oX
Ho o mp w2 & >
o
2,
o

2,
ot
_I\-
_l]m oZ:, :|o
ol L
2 oo =
b
N
L
tlo Ho
)
=
il
f_,

o

o

e S
L
[/

do
o

2
3,
it Fo £

fru
2
30
e
i
u,
2
g

fr

),

o

N 2
o,
N
o Y,
it
H
el
o
2
r_')._.’

b
bt
T
oy
e &
oY ok

o ol
EeY

—_—

3k oful W}%f Aol EepAstd TEEA
ol vk WAL A Eas o A dAe] g

Poly(ethylene terephthalate)e] ¥t-g47] T2

&Ee|H A 64 A 4% 1982 84

fu
2

11718 =47 A vz 20 2 T
2r 5 danzsle wadsaste H@h
aebd L ATl AL Felo) 22 FEF

243} 5318 47 = bisphenol S(—0 —(_)—
O f
S — 1sophthalate —0— c— —_
Il ( @
(0]
i
—C—0—)F&% skt FFTY Feld2u

0— g

A 8~95L 7 o] A2 chloromethylationis
t}-& t}4] trimethylaminez} ul-24]#

7% Lelaha o AR Telojan 2
g A

o
#el, #94 424 24095,

P f“!°

o =
—_—
11 g
7]

X,

A

O

2. 4 ¥
2-1. Al of

2-1-1. Chloromethyl ether2| #4413

Paraformaldehyde 100g¢ | &Fg 100mlo] 4
2 5°C olshz ¥RAAY. 24 G5
FatE2E vygor S Yol T4 par-
formaldehyder} 23]=| = 4 formaldehyder} &
25 o] m elL3}t 8r-23kc}, Paraformaldehydes}
skl EalEe] dbgstd 7 Few e d
=,

b

1ol e Ll g | & g
7 -& calcium chloride s gh4] 7] 7 of 3}s}4d v},
of of & AboFZF-51e 50~60°Cel] 4 chloromethyl
ether® dglom wha FHsted A3t

ke

2-1-2, HE2} Alef
A4ed g Acid Orange[ = A o2 HA

257



#®OoE FeB
skl A FA x7]dl A skals] 7 zskg ok
2] < dimethy! terephthalate(DMT), ethylene
glycol(EG), bisphenol S (BPS), dimethyl iso-
phthalate (DMI) 8 »|e}+] ke 3}3ka] e 15%
2oz Agske v

2-2. Poly(ethylene terephthalate-bisphenol
S) (copolyester BPS)2] =5}

179] F&tald] DMT 776g (4E&), EG 492.8¢
(7.94%), 4,4 —dihydroxy diphenyl sulfone
(BPS) 15g(0.06%)3 &+ sodium acetate 0,6
16g, zinc acetate (. 2894g,
0.1168g% 4z Fig.13} 7Z&

antimony trioxide
yor Tt

9s} 72wty o 2 Table [ 5} z+o] bisphenol
29 % W 3}4| 7] = 4 copolyesterg 4] 55
FEES T4 F FHELE S A

27 0.95mm, o] leme] chip 4he)

2-3. Poly (ethylene terephthalate-isophth-
alate) (copolyester IPA)S| =&t

Sl vacyum

mperature

e

Figure 1. Time and temperature control in the
copolymerization.

Table | . Reaction compositions.
code num- Ratio of ] Reaction compositions
ber of co- Bisphenol | Bisoh
polyester. S to DMT| DMTg EGg n(ﬁpSeg-

(molez) | (moles) | (moles) (mole.s)

BPS-1 1.5 776(4) 492. 84(7.94)|15(0. 06)
BPS-2 3 776 (4) )489. 11(7. 88)|30(0. 12)
BPS-3 6 776(4) ‘481. 66 (7. 76)160(0. 24)
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Table . Reaction Compositions.
code nu-| Ratio of Reaction Compositions
mber of| DMI to
copoly- | DMT DMTg | EGg DMIg
ester. (mole %) | (moles) ‘ (moles) (moles)
IPA-1] 5 [ 776(4)| 521.89(8.4)| 38.8(0.2)
IPA-2 7.5 776(4)| 533.80(8.6)| 58.2(0.3)
IP A-3| 10 776 (4)| 546.22(8. 8)4 77.6(0.4)
Table [ o} 7+o] dimethyl isophthalated] £ %

2 w317 4] Fig.13} 22 wa o = copoly-
esterE 343 & copolyester BPS2f zH-& chip
Al 2 vhE A

2-4. Copolyester2| chloromethylation
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27 3mgH 5, AFeE 50°CY A2 F
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3-1. Poly (ethylene terephthalate-bisphe—
nols) Etxle] &2l

Copolyester BPS-3¢] IR spectrum-g- = ¢ Fig..
20 EMLT,

Bisphenol S¢] sulfoneTzd] &3 v, SO, 1300
cml= Fglo) 282 C—O0—C bandd} kA
3 AHFA vebga, 1150cm™t F-Zo v SO,
band 94 A4 JElyrsl, =3 sulfoner] ¢

pencent ]

A It

w‘yu*;,;“u‘oo‘m‘-—#d'»

796 pa  Tiew Foo

* I 400
wwenander (o)

Figure 2. I.R. Spectrum of polyetylene terephthalate/bisphenol S
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»od o BPRS.
o I.PA.

2504 M

2004

Temp |°C

o 3-Te

2150

TQ

100

,50

1.5 3 5 6 ek 10
mole % (conononer to IMT)

Figure 4, Ty,T. and T,
IPA

of copolyester BPS and

]73} 580cm~12] band¢] #Hglo =z %

3-2. Poly (ethylene terephthalate-isopht-
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effect), —M(mesomeric effect) &3} 2 orthog)
2= 23 v A Es (0. = ester7].°4
meta $x) 2 Q3 <Fgt v &4 553 (§6,)=
=}, &, terephthalate?z-= 4, 85,7} 243 }-
o zZA el FAserr] A Eel AAR} A3
Zo] 7=,
Bisphenol S¢] %o 4] = ethers] ¢ ortho ¢
2le +Mastz Qg Z3 F4stast (6)9)
sulfone>) & <3k v 4 3} & 7(55,)7} F§3
AA e 243 Aor YA,
Isophthalate % ¢l 4] = ester>] ¢] meta$]x] 7}
GFozne ot wHA 5T (68,,080,)F uk
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Figure 5, Chlorine content vs. time curve during
chloromethylation
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e

3-6. 7HAl copolyestere] &M

Copolyester BPS, IPA9} 5] 433k A=A co-
polyesters] 4i&-& A3 Azt Fig 73
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S FAAT R T4£49
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=3 FFT4 L Bisphenol So) Zrle] o}
TEEE SIS e

3-7. AMLHZO CHEE MY

A copolyesters] Ffso] & 4FUEF
A2 A4dd s 2 E G4 2 A4
CI- CH, CH,
+/  D-Y* !
~CH,—N —~CH,—N*D--
N\ 7N\
CH, CH, CH, CH,

71 @ copolyestere] A4<d & Acid organge ]
ol &t o #eF¢ T A Fig.8sk 2},
Copolyester BPS= copolyester IPAx t} ==
#tA 2| Zhukgo] YEFnm M F A4l H
o} ybr}, =3 s§ A A Bisphenol S¢) & %71 A A
4% kel 7y
3-8. 7HZE! copolyester?] HH 3}
Copolyester BPS, IPAZ A A X7 T Ax¢
3}-& Fig. 94| J+elylc}, Chloromethyl ether
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~A] 7}, 53] copolyester IPA{= chloromethyl
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N }~\ e r_E.
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3. Window framefiol| ;243 mEREEME
PVC

AR [Sho) lit-= acrylate S @it PVC
2 BEEESLY o, o] s PVC: 4, sheet, film
8 BR,  E3s window frame BEEH 3
ol #iEs vEhii=, BRE(EEM] REFL
mEgtEe] folvxn W4 ikits #EF W
Yett, Wikt e BEHE WWELE #RE
9 Feluk ksbel EiEK 2 BEREE BF
g Ao] & ERolr}, (FEH Chemische Industric,
Dec. 1981. pA652)

4. kXEREHS| Polypropylene.

9. 2 gallon7}x] ¢] polypropylenef! AAERET
Z blow moldingo 2 #{Eg 4 A FH Ao},
ol A Pzl Bzl MEskd wofHel KH
ftel & 4 ¢ 5 blow molding machiney]
s3]l 37l Amsterdamse] Shell {LEH3E center
7 BA3EsH {& melt flow index$] polypropylene
HE LR graded] o1k Heldh, EEE poly-
ethyleneo] KFZEsel st o] £8E 10%
2 b o, BEEERI, SEREN, WED
EHMo] HAve EigE EES AR T
2 Agrstel, (¥ Chem. Eng. News, Dec. 21,
1981. p22)

5. #E# A Urethane/Steel. Sandwich Panel

Polyurethanes} steel< sandwichdl panelo]
Mexicos] 4| %53 BEEH 24 EE L 3o,
o] & Mexico¢] Industrias Monteri (IM)<2]
“Multipanel”s) gtz 23] ¢+ = o= Upjohrcit:
9] isocyanateE 4 1,200ton {EZEsLE 3l

o] panel-&- computer #|#= 1% 100me] ©]
= PR lined) A LEH ) 158m A 25 o
A1 ¢l HliE lined) 4 = 2#gd] rollerike]
o] B4 EFEsid RHEEESE WL, L
2ol Wme WAt 2 F7ke 2 polyurethane
o] HHHEES X BiEE=E Ik o] REZ
BiziES 2= paneld EH2ZA B HABTH

ZoH A4 A 15 19803 1€

o FE&shel s 3ok paneld] = BEff o} X349
2FEE glen] 1,1.5,2, 2.5, 4 inch®] Fr 2 4
B Aolz YJfol "EEstet. = RMEEE X
@S ojv] g3lgl o= 8 maintenancer} RNE
83, WEAKES 22 e IMits of panels
104EHE FEslx ¢l = “Multipanel” @4y
o cornerifii} etchifi & 5£53}A sF3 sealingd
% ¢l = £ frame, corner, joint 594 MBLZ
fstm gleh o] B Mexicod] JHHAEE
o —BREyfEEel Y ABARRY HHAK, BE
S AFL=lw Qe Fpty = Canadast
= BEHFANAY BEHY Bz FHS
% ¥Fr}. (- Chem. Marketing Reporter, Jan
4, 1982. p5, 17)

6. Plastic! Big=o| P&

19824F el = all plastichl [HEIEY 4
o] A4 BHEelvt. Swedend [o]w e} it
glass ff#EaR( Nylon6/6¢] HHHE M <3 &=
Bol 45% glass ##fEL polyesterd] frameg-
BHE #agelty, Franced [mlz2xjelfi:
LB LS glass 4458k polyester, Nylon 6,
ABSz sl EE Y costE {EM3t 2,000
B/ ES FHEY BAE Ystm v glass
#exafk Nylon6/6 H#E#HS] rime SHEFLE o
o] A vk, EEREC 93 Nylony &
& aluminiume| 2fF Holx EFslm KK
faadll Al = 238]8 vl 2 FEd+e Nylone]
aluminium® o} 30%v A& M2 R AaE
2 BF cycleo] aluminiumsé] 120fbel] o 5}
552 WY T#Ex alaminumse] 7¢] %sle L3}
28 7] s Eol B2 E £ 10%9  cost
downe] =},

Fol vl 2} Jfik = 1982%F0l] 58] A ES 25+
IR, #920% ERBATTRES S1o Wi&ls B
BFIE, MEEEL £BHRRL $oiidn giE
st ook, Glass ##:38(kL Nylon 6/6= Bayer
itel FRE AT = 8K sporkst £&
Hig2 Glass @it s MAL lomz Fgh
+ BKE 7+ Aol WPl b st I g
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1. 8 E
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du FE5Estgdch o] co-
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Ah-g-5hod

trimethylaminexs}

ethyl isophthalateE
orideE chloromethylation ul-$4 3}
w2 A GrlAsE AA
copolyestere] oA A3k 448 248 A3} ot
<3 2 AL 9tk

1. Bisphenol S, dimethyl isophthalate¢] -2-%
7} E7}&<=5 copolyesters] §H.& ZFAFa
AR eEE S vk

2. Copolyester BPSi= chloromethylationu}
Ao] ¥k copolyester IPAE HFEAe] 3]
A g eh,

3. d71 438 A2 copolyester BPS: bis-
phenol S¢| okel wotrel @ek FagPel F
b5t 22 0.25% 744 Frhsk ek

4. /A copolyester BPS&= Fsp4¢] Ae#
F7HE e

5. 712 copolyester BPS+= A4
Qrange] o] w3t 44 o]
se g%7 SAe+E 94
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pAdd g Acid
3F4+5] ) 1. bisphenol
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Figure 9, Intrinsic Viscosity of copolyester O,
(1) and aminated polyester(®, W)
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