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Table[ O The list of tertiary amine catalysts

Catalyst Chemical Formula F.W.
TEDA N_—N 112
"~/

AY e
ETS NN 160
MR SN~ 172
PMDPTA INSANAAN 201
D60 |High molecular weight catalys§f Ca220
D80 |High molecular weight catalys§f Ca250

Tabled O The list of reactive tertiary amine catalysts

Catalyst Chemical Formula
DMEA SN
SNASNNAVOH
Cat A NN
INSNANT
CatO B
HO
N |
Catd C ,Ne~0~N~oH
N N/
Cat0 D Nan N
N 7
Catd E ) N N
7~ \,A_OH
Catd F N \/N’Y
TO%QZ(E)AT'SpeciaIty reactive amine catalyst
TO‘R(Q%AT' Specialty reactive amine catalyst
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Fig.O O Volatility of tertiary amine catalyst..] TG at 800 O
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Table[ O Formulations for TDI/MDI based HR Foam 000000000000 0DoO0o0o0oDoooon
pbw goooooooo
Polyol”® 60 gz0pPUOOOODOOOO
Polyol”® 40 gboooobooogboooobopPuOoboogon
Silicone 20 00000000000000000000000
Diethanolamine 1.0 OOopPUOCOOODOOOODOOOTableDOODOOOO
Triethanolamine 2.0 0o0o0ooboboobooHROODODOOODOOoOooDoOoo
Water 3.2 0000000000000 00000000o0Qg
Catalyst Varied D0D00600x 0000000GCOOO0O0000
Isocyanate Index=105 00000TableDOOOO
0 O Polyether polyol : Tri-functional polyetherpolyol TEDAO ETSOOOOOOO0O0O0O0O0O0O0O0O00O0
SgSg;/n?efﬁ?;?%gvm28mgK0H/g 0060080000000000000000000
00 O Mixture of T-80(TDI) and MR-200 in ratio of doboooooobobooooooooioodoonon

004 to 1 by weight MR-200 : crude MDI, NCO
0 O content 310, Nihon Polyurethane Industry oooobooooooooooooooooo

00 Co. Ltd. goooooooogo

Table O Extraction amine from T/M based HR foam[ Extraction test method(

Catalyst Usage level Theoretical residual Extraction amine Extraction
amine Rate
0 pbwO O ug/g FoamO O ug/g FoamO O
TEDA 0.29 1900 1080 57
ETS 0.08 520 423 81
DMEA 1.92 12440 3590 29
CatO A 0.98 6350 1410 22
CatO B 0.82 5320 810 15
CatO C 0.35 2270 480 21
Cat0 D 1.65 10600 2960 28
Cat0 E 1.15 7440 3700 50
Catd F 1.74 11200 1270 11
RX20 1.07 6920 65 0.9
RX21 1.00 6470 22 0.3
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Tabled O Amine emission from T/M based HR foam[ Fogging test method

Catalyst Usage level Theoretical residual Amine Emission Emission
amine Rate
0 pbw0 0 ug/g FoamO 0 ug/g FoamO O
TEDA 0.29 1900 1140 60
ETS 0.08 520 401 77
DMEA 1.92 12440 2100 17
Catld A 0.98 6350 834 13
Catd B 0.82 5320 75 O
Catd C 0.35 2270 288 13
CatO D 1.65 10600 1685 16
Catl E 1.15 7440 2216 30
Catd F 1.74 11200 110 O
RX20 1.07 6920 0od 0
RX21 1.00 6470 ogd |

Table[ O Evaluation data with reactive amine catalysts in T/M based HR molded foams

Catalysts L33/ET RX20 Cat-A Cat-B Cat-D Cat-E Cat-F

O pbw( 0.71/0.08 1.07 0.98 0.82 1.65 1.15 1.74
Free Risél 2L cupl
0 CTJ seconds 10 11 10 11 O 10 12
OGT 60 60 60 60 60 60 60
ORT 83 7 85 82 83 85 86
O Settling] O O 8.0 6.3 4.1 4.7 11.6 4.0 3.2
O Free Density] kg/m30 36.0 38.1 34.3 35.1 38.0 36.8 38.2
Molded Foamg] 35x 35x 10cmQ
O Overall Density] kg/m30 44.8 44.8 455 445 44.9 453 453
0 Core Density 42.6 43.1 41.9 42.3 43.5 43.6 40.9
O ILD at demold] N/314cmz2[]
0 O First time 1945 1458 2656 2220 813 1156 3366
0 O Second time 562 466 1029 862 338 392 1352
0 0O Tenth time 387 387 382 372 333 343 475
250 1LO] N/314cm20d 167 176 147 147 135 157 176
650 1ILOJ N/314cm20 529 529 451 451 461 500 539
SAG Factor 3.2 3.0 31 31 31 3.2 31
Tensile strength] kPall 127 137 147 147 137 157 137
Elongatior] O O 85 78 80 76 72 71 76
Tear strength] N/mQO 490 490 490 490 490 490 490
Resiliency] 00 O
O Overall 51 43 44 42 39 44 46
O Core 69 68 67 69 66 64 65
Wet-Sett 0] 0 [ 20.0 20.0 23.0 23.0 23.0 21.0 24.0
Curing Function® @ O O O O O O O
Moldability® © O O O O O O O
Amine emissiori] y g/g foam[¥ 0 2100 od 834 75 1685 2216 110

0 0950 RH, 50 degree C, 22hr0 00 [0 1:good 5 : badll O [0 Fogging test methodl] 100 degree C, 48hr{J

o 790



80 TOSOH Research [0 Technology Review Vol.44(J 20000

OOCatODFOOOOOOOOOOODOOODOODO
ocboooogoolloboboboooooobooobooboo
gooooooooobooobooooooooon
coooooocbooobooobooocboooboooo
cooobooobooooboooooooooon
RX200RX21000O0OO0COOOOODOCODOO
poghogOOOOOOoOOoOoooOboOooboonoo

B0AEFOORX200 0 0001

RX200 0O ODODO0OODOOOOOOOODOOOO
0000000000000 00D0D000000OHR
0000000000000 0O0TablenODOOO

0000000000000 O0TEDAOL330OO
ETSOETOODOODODOOODOO200300000003
goodd

dooobooooboooouoobooboboo
O00O0ORX20OLODETOODODODODODODODODOODO
goooooooooo

0000000LWBIETOODODOODODOOODOOO
000000000 O0OWwetDSetDOOoOooooOO
goodd

00000000 Curing Functiond O L330ETO O
goboboobobuoboboooboboboob
goboboobobuoboboboobobobooob
goboboobobuoboboboobobobooob
OORX00000000000

400000

cOoooooobooobooboboobobooboobooon
OO0O0O0O0OO0OO0AEFOOOOOOOOO0OOO0O0O
cooooooooobooobooocoooboooo
OOoooboobobooobooobOoOoDOonRXaoO
RX210 00000
cooboooobooooboobobooboboooboogoon
cooooooooobooobooocooooooo
OOb0ooobDOoOoboogRrX20RX21000000
coooooobooooo

gooo

Jooooooobooooooooos3nooon
good

0000000000000 DoDooOoOooooo?zs
0 1017 2301 198401

000000000 o0o0oooooogoooooas’9
0 199501

O O H.Yoshimura, Y.Tamano, S.Okuzono, Proseedings
of SPI 34th Annal Technical/Marketing
conference, 3640 19920

O O Stephan h. Wendel, Lisa A. Mercando, James D.

UTECH2000,

Tobias, Conference Paper

Innovations session [ [0 20000

0 80 0O



