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N-methyldiethanol amine(MDEA)Z A}43tx HS/SSE 1302 ZAY A 7AA EX43 d84e] Fd=gden,
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Abstract: To improve the dyeability of polyurethane (PU) resin, low molecular weight diols containing dye site in the
molecular structure was added as a chain-extender. PU resin were synthesized with the variations in the chain extend-
er, polyol type, and hard segment/soft segment (HS/SS) ratio. When HS/SS ratio is 1.4 and dimethylolpropionic acid
(DMPA) or N-butyldiethanolamine (BDEA) was used as a chain extender, because of heterogeneity of reaction me-
chanical properties were diminished. But when N-methyldiethanolamine (MDEA) was used as a DCE, and HS/SS ratio
lowed to 1.3, mechanical properties and dyeability improved. In particular, when linear type 1,4-BD was formulated
with MDEA, hydrolysis resistance and mechanical properties of PTMG type PU was improved. And initial elasticity,
tensile strength and elongation could be controlled by the variation of HS/SS ratio, DCE mixing ratio of 1,6-HD or
NPG.
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AR ZRAE dRARA FAZL S 25
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(oxytetramethylene) glycol(PTMG, Z4, 3= £

2]g), 7tEVo]Eg o 2= poly(oxytetramethylene
carbonate) glycol(PTMCG, &4, 7hd3t4d) 2
ArHZHe 2 poly(ethylene/butylene adipate)
glycol(PEBAG, ¥4, $4949)o2 Fakygd
Apgo] 25 2,00090 74 lmmHg, 70CoA] oF 6
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Co.) ¥ N-methyldiethanol amine(MDEA, o34
ok, Junsei Chemical Co.) 5 3%& Z7}&4 glo]
Agsisich dRaade] g CEZ A48 497
9] 1,4-butanediol (1,4-BD, 2FA]2F, Junsei Chemi-
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Table 1. Sample Notations

First Step Reaction(Sof1 segment Formation) Second Step Reaction{Hard segment Formation)
Sam?le Polyol DCE N° content DCE CE N? content
Notation | e TomeaGIPTMCGI MDEA| "™ | (wi%) |DMPA] EDEA [MDEA | La-BD[16-HD[ N°G | " | (wi%)
TD-14100 1 - - - | 1.020 - 1.40 - - - - - 142
TU-14100 1 - - - 1.020 - - 1.40 - - - - 1.42 0.691
BU-14100 - 1 - - | 1.020 - 1.40 - - - - - 1.42
BD-14100 - 1 - - 1.020 - - 1.40 - - - - 1.42 0.692
CD-14100 - - 1 - 1.020 - 1.40 - - - - - 1.42
CU-14100 - - 1 - 1.020 - - 1.40 - - - - 1.42 0.706
TBM-13100 1 - - - 1.020 - - - 1.30 - - - 1.32 0.661
TBM-1370 1 - - - 1.020 - - - 091 | 0.39 - - 1.32 0.467
TBM-1350 1 — - - 1.020 - - - 065 | 0.65 - = 1.32 0.335
TBM-1330 1 — - - 1.020 - — - 039 | 091 = - 132 0.201
TBM-1370-20 1 - - 0.182 | 1.202 0.093 - - 0.728 | 0.39 - - 1.138 0.374
TBM-1370-50 1 - - 0.450 | 1.470 0.23 - - 045 | 0.39 - - 1.084 0.23
TBM-1370-70 1 - — 0.637 | 1.657 0.327 - - 0.273 | 0.39 - - 0.683 0.14
THM-1370-50 1 - - 0.450 | 1.470 0.23 - - 0.45 - 0.39 - 0.86 0.23
TNM-1370-50 1 - - 0.450 | 1.470 0.23 - - 0.45 - - 0.39 | 0.86 0.23
CBM-1370-50 - - 1 0.450 | 1.470 0.23 — - 0.45 | 0:39 - - 0.86 0.23
CHM-1370-50 - - 1 0.450 | 1.470 0.23 - - 0.45 - 0.39 - 0.86 0.23
CNM-1370-50 - - 1 0.450 | 1.470 0.23 - - 0.45 - - 0.39 | 0.86 0.23

a : N content of DCE in PU

-1
u
Al oFe Zales B3sto] MDIS} uleAlA Az

2E Z3$ds £AE AA teliAlehde|E Y]
(NCO)9} 4471 (OH) 9] En|&& 1.03:12 A3t
g oy, HS/SSu|& 1.4¢} 1.3 #}gdch. HS/SSH]
7} 149 7$ol= 329 Zu]e3 DCEgl DMPA,
BDEAE ©5o3 Al43te] gAdstgict =g HS/
SSu|7} 1.3¢] 7% PTMGe| DCEql MDEA¢} 418
CEql 14-BDE 7z} 100:0, 70:30, 50:50, 30:702]
Bl 4ol FAEL, o|F 70:309 B|E FAA
HSZ E9sl= MDEA 3 20, 50, 70%& SSell =)
Balo] Azstgct. =3 50% WEE AF EL
o] 5% PTMCGE, 4% CEEZ 234 £4 71
1,6-HD, 722 7}x2 9= NPGE w}io] A
zstgeh. 240 wet A2 AEEY WEY 47
o} Hh-3-89 EH[E Table 1o vjehfiict.

2.3. 8M 9l =X

2aea Eajek 2L e GPC(Gel Permeation Ch-
romatography, Shimadzu, LC-6A)& o]&3}%om,
A7l 2x X 40CE, flow rates lml/mine = 3}
Ao}, f2"e] &= (Tg)= DSC(Differential Scann-
ing Calorimeter, Shimadzu DSC-50)& AF&3lgle
o, A9 e 10mg HIZ, BAEdE —50

C~200C, scanning ratex 10C/minE ZA3}4
b JIAAE EAL 100% 2 300% ®AE, I

£} AAFL UTM(Universal Testing Machine,
Instron Co., Model M-130) 2 & A3&}9]c}.

WiAsEdHAd SAL 70CAA, 50 FHAA
F2 7% 14de] AGFE JAA FAHEE 54
shodct.

J448 A4S skl Zz+e] $A]e Nylon type
o] A48t PET typed] ThEAtd= (5 2kg/
am’)F 7z F@rhsted FAlatel 2Rt AHE A
zatglon, A At g 94 A A
by, d4Ee] FRAFHT AP 2 d4EY
obd AT A 3oz 27 g T of
Aol FAE F44 KS K 0430 A-2, KS K 0651
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Table 2. Mechanical Properties of PU with DCE in-
troduced into HS

Samples Modulus(kg/cm?) {Tensile Strength| Elongation
100% | 300% (kg /em?) (%)
CD-14100, 56 182 258 370
TD-14100{ 64 97 236 650
BD-14100] 52 54 158 365
CU-14100, 60 108 202 415
TU-14100 58 80 246 635
BU-141000 70 73 185 750

2 KS K 065000 wheh Alaishedrh. @ 4ste) £
Ale 2 KS K 09039 8, 94 ulg} 1~55Fo &
vehi i
3. 72 ¥ 2%
3.1. DCE®} Ed|& +=0f w2 Z2|eEte] 24
Table 2& HS/SSwu)7} 1.40]2, BDEA(Q&3A
33} obx17])s} DMPA(G%34 7123 47)) & 2%
HSelnt ©l3twA 359 Z8&(PTMG, PTMCG,
PBEAG)E A}43lo §4% Eejs-ds 28 25
o 71AA EAE Rl Aooh. oi8l2 elql3} g}
l‘i-‘-ﬂ"]E ehgle] £99&¢ AHEEHE 35, DCE9
Zoll FAGe] 27 E(100% BAE)o] 60kg
/cm Wele ghe EAISR low <A B 260
kg/em®* A= gk epdglov, d2HE Elgle £
2% PBEAGE AH43tgls Avoe dAFET}
A3 A debgoh. Fig. 19 (a), (b) 2 (C)&
TU-14100, CU-14100, ==z BU-141009] GPC
chromatogramojt}. F=H 7 Ez}sko] 60,000~
75,000, #At= & 25~2.80]9 o, Hubdo g &
Ao Fejg-sEtold njub-gEo] Fo] EAjstz 9)
€ AS 2% £ sl ol g4 FAE 9
dto] feg FAW AagEFE Foly] 8 HSY
FFE JESA TdoBA HSFAFLQl 2thA
Aol FAstA A=A okgkr) fEojet A
ZEc =3 o)Hd whge E¢dAe BU-14100
A 74 2A ekt Fig 19 (C)olld 2 + %
o] chromatograme| 7] bimodal e} lelytc}.
u}ztA] Table 294 BU-14100, BD-141009] 7)AA
Bk S AR A WA g i 4
AW HSSl H4o) 1 $F Al @by HSu el
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Fig. 1. GPC Chromatograms of PUs.
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Table 3. Dyeing Fastness with Polyol type and DCE type in HS
Materials Colour CD-14100 TD-14100 BD-14100 CU-14100 TU-14100 BU-14100
Dyeing Fastness Nylon | PET |Nylon | PET {Nylon| PET |Nylon| PET |Nylon| PET | Nylon | PET
D Blue 5 5 5 5 4 5 4-5 5 5 5 4-5 5
Washi Red 4 5 4-5 5 4 5 4-5 5 5 5 4-5 5
asting p | Bue | 23 [ 4 3 EE 4 4 4 5 | 4 | 34| 4
Red 3-4 4 4 4 2-3 4 3-4 4 4 4 4 4
D Blue 4 4 4-5 3-4 4-5 4 4 4 4 4 4 3-4
Rubbi 24 Red 4-5 4 4 3-4 4-5 4 3 4 4 4 3-3 4
ubbing Wor | Blue | 23 [ 3 3 3 3 | 34| 2 | 23] 3 3 | 23| 3
€ Red 3 3-4 3 2-3 3 3 2 2-3 4 3 2 3-4
D Bule 4 3-4 4 4-5 4 4 5 2-3 5 3 5 2-3
Subli Red 4 3 4 3 4 4 5 4-5 5 4-5 5 4
uoHm- p | Blue | 4 1 4 1 4 1 5 1 5 2 | 45 | 1
Red 3-4 1 4-5 1 4-5 1 4-5 1 5 2 4-5 1
D : Discoloration, P : Pollution
o, £3] PBEAGY A% 43" 2 JxHE
Aol XTI Qs FHY JATEY P TG (-MDI MDEA I
7l e 5}1}&;}_ (a) TBM-13100
Table 32 Z2]¢, DCEY Z£Fo] b2 4N = M:lgl:;“mc n{-(-MDI- MDE:?W),: (rvliDIMBD W
AA7NE Jehd Aol NylonA] zgtRAtadgel, () TBM-1370

\':

PETH Aol 25 Z8jgy F2d w2 4
o] zpo]= ¢lejon}, DCEZ DMPAXt} BDEAE

AHeshsie o dA4o) FAE g & 4 e o
712 BDEAZ} g-9lXel 33} o}ulz)& 7hxz gle]

©
L

oaig],gl A]—I;HZ-I _‘?_2}7]-339,} 7(1-.8.0] Ay 7].5-],7.‘] =
Aeh7) dheolhn A48 B GRos shes
ApuThE 37 obus Sestchn BREc,

3.2. DCE/CE2| HSUY
20| o2 F31}
DCE9 F4ul W& EHRE Uolir] s
HS/SS9) )& 1302 3} %A gtAdsbqich.
daete] S ztH*l?lJ- HSY #2218 &
HA1717] $15te] DCERA E4o "7 E 714
?l= MDEAE, 93#s4e] ¢l CEEE 1,4-BD
AAste] o|EE EF AHSstch EEe2 A P
A WrkeEa st ZIAA AAe] $sict wad
PTMGE m&s}e] Al&3bsich. olg) 1,4-BD
HSelj2t =4lgt dlgie] MDEAE HSeljnt
o} SSel| 2 Zkz} w2 Fske] whE-Al 3ok
Fig. 3(a)= HSe| =<5+ MDEA/14-BD%
MDEA®} 100% F3tsl& oo £AF2E Jehd

ZMuistel DCES| HS/SS Y

A
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= ET
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-[—(-MDI-PTMG-);,—(-MDI-MDEA—),“} El:—(—MDl-MDEA-)]-(-MD[- 1 ,4~HD-)} -
Soft Scgment Hard Segment !
(c) TBM-13700-50

[( -MDI-PTMG-)-(-MDI-MDEA- )m] [( -MDI-! MDEA )H -MDI-1 (mub}
Soft Scgmant
(d) THM-13700-50

-[{(-MDI-PTMG-)-(-MDI-MDEA- )m] [( -MDI-MDEA-)}-(-MDI-NPG- )]
Soft Segment Hard Segment

(e) TNM-13706-50

Fig. 8. Various schematic molecular structure of

PU with PTMG, MDI, MDEA, and CE.

7 (b)= 14-BDst MDEAE
Ase) 2A72E EAR Ao, (O
HSS} SSo) 47t Mletele A% 2T
& tehd Zoleh. 3| Fig 39 (O)Re 729
ATAGE $edgol §4se A4 SS9 Qe
4o FuHe o4 AFEe) B Aol A%
ssick.

Fig. 4= Fig. 3(b)e] HSY MDEA$¢} 1,4-BD7}
& Ew]&E 747 100:0, 70:30, 50:50 2Q 30:70
oZ gelaslg A% JAR B4% dehd Aold,
Fig. 55 Wis2d4 237238 EAT Aol
MDEA%¢ 4% AZ A45151¢ 3925 MDEA
s} 14-BDE £¢ste] A4 A4S A8 243 o)

25 HS#% &=

o
-
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4. Tensile strength of PUs with MDEA/1,4-BD
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5. Hydrolysis resistance result with MDEA/1,4
-BD ratio in HS.
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Fig.

7krEa 4ol HS/SS9| wir} oA golle E73ta
G FAHUTE ¢ 4 sledl ol MDEAY o
g7)7} AdlAo & DMPAS 712 E417|9 BDEAS)
32 ofmlell Eoidls FHI|HT FEHoeR o
bulkys} 2 wle}a] Bxizk 2xlo] 2 dojud 4= 917]
gEolztz Azt =g ojzjd B4 e
TBM-13100¢] GPC ¥4 A%< Fig. 19 (d)slA
4 F dxel, HS #3& A =431 &% 44

K3
°
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Fig. 6. Comparison of stress-strain curves of (a)

TBM-1370 and (b) TBM-1370-50.

AAS AHETo RN B} FUF wkgo] AU
ujolel AEct. vhde] HSW DCEs} CES] =4
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EAo] AFLEtEe o, £ 719 HS/ dAEE Ao
oluz}, MDEA$} 1,4-BD9 oFdth $4b7]] v
Mol iz ghobd, HodxukeA] tlo]iAleolulo]B
b st A=, geby F oA dgA
u]7} 50 50 w7t 74 HSe AA+
Ho 2 ¥A3T o2 Azt€n o) t}
olx ox3t}[25, 26].
ig. 62 MDE HSo|=t =9lgk 4<% (TBM-
HSe} SSE 50:50% uj&s}o]
T(TBM—137O—50)4 ZNAA A3 ol
T Ho2 vehd oot TBM-1370
Fradde] & LdET Qe A &
271 FA71&717}F BlEd e ghe
W, MDEA<] 50mole% & SSZ =%
(TBM-1370-50)= HSZ wigat Aol wv)sle
BAE 2 QAE Fo] vl E o2 Faty
zk¢ Jebdic}, o] MDEA® SS wj&o| ma}l SS
o FddE dAA Ho Addez HSWe 14-
BD ekl we} E213Ho] Fois7] wjEolc}. o
So| AR W vBAE9] Tl AY vHHe
2 Z7 s AL 2 4 glon, x3 o]A4L DSCE
A& F3HA Table 404 el 9)%o] TBM-1370
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Table 4. Glass Transition Temperature of PUs
Sample TD-14100 TU-14100 TBM-13100 TBM-1370 | TBM-1370-50
Glass Transition Teperature(C) —37 —-37.2 —-35 -33 -30.0
Table 5. Dyeing Fastness with MDEA/1,4-BD in HS and MDEA in HS/SS
Materials Colour TBD-13100 TBM-1370 TBM-1350 TBM-1330 |TBM-1370-70| TBM-1370-50
Dyeing Fastness Nylon | PET | Nylon| PET | Nylon| PET |Nylon| PET {Nylon|{ PET |Nylon| PET
D Blue | 3-4 4 4-5 4-5 4 4-5 4-5 4-5 4 4-5 4-5 4-5
. Red 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Washing
p Blue | 4-5 4-5 5 4-5 5 4-5 5 5 4-5 4-5 4-5 4
Red 3 5 3 5 3 5 3 5 3 5 3 5
Dry Blue 4 4 4 4 4 4 4 4 4 4 4-5 4
Rubbing Red 4 4 4 4 4 4-5 3-4 4 3-4 4 4 4
Wet Blue 4 3-4 34 3 3-4 3-4 3-4 3-4 3 3-4 34 3-4
Red 3-4 3-4 3 4 3 4 3 3-4 2-3 3-4 3 4
D Bule 5 3-4 5 3 5 3 5 4 5 3-4 5 3
Sublim. Red 5 3-4 ) 3 5 3 5 3-4 5 3 5 3
p Blue 5 2 5 2 5 2 ) 2 5 2 5 2
Red 5 2-3 5 2-3 5 2-3 5 2-3 5 2-3 4 2-3
D : Discoloration, P ; Pollution
Table 52} MDEA/1,4-BD¢] HSW e} z=Aw3}te}
MDEAS] SS¢| Eejol we @44 54 A%e v o
el lejth. DCERE w502 HSe| =9lstls 1000 - /™
A%sh v ¥ 9, MDEA/L4-BDE &8l § |
HSol| Tolshe 7lo] Bl olalMo] gAML of & %"
slglem, w3 MDEAS HSWazh =qlsts A% Pooer
Brhe SSelE melshe Zlo] ARedds 3t
4 Bol 42N FAAUSE ¢ ¢ ok F, ©
FA44L 25 T4 FIAD FAMel 7Y Y =
A FEx3E 7o) duete] UAS Ho Fods) O e et
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