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Abstract : In order to solve the problem of low reaction efficiency and long reaction time during the preparation of polyamide
elastomer (TPAE), a series of composite catalysts with Ti and Sn as active metals were prepared by mixing tetrabutyl titanate and
stannous octoate in different proportions. The hydrolysis resistance test shows that compared with a single catalyst, the composite
catalyst of Ti and Sn with a mass ratio of 1 : 1 has excellent hydrolysis resistance with the experience of thermal treatment at 60 °C.
Further, ultraviolet spectrophotometry results show that the two catalysts form a stable complex structure, which can effectively resist
the destruction of water molecules. In addition, the polymerization of polyamide and polyether oligomer was catalyzed by a Ti/Sn
composite catalyst with different mixed ratios. It is found that the composite catalyst with a mass ratio of Ti to Sn of 1 : 1 can achieve
a higher viscosity of TPAE in a shorter time. Notably, thermal measurements by differential scanning calorimeter and thermal gravi-
metric analyzer reveal that the TPAE synthesized with the composite catalyst at a mass ratio of Ti to Sn of 1 : 1 has excellent thermal
stability. Moreover, the TPAE synthesized with the composite catalyst at a mass ratio of Ti to Sn of 1 : 1 exhibits a Shore hardness of
40 D, tensile strength of 33 MPa, elongation at break of 1 020%, and resilience of 56%, which are close to those of commercialized
TPAE.
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Fig. 1 Schematic diagram of catalytic synthesis of polyamide elastomers using Ti/Sn composite catalysts
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Tab.1 Formula of composite catalysts

Samples Tetrabutyl titanate/g Stannous octoate/g Mass fraction of Ti and Sn/% Transparency/%
Catalyst 1 1.0 0 14.1 100
Catalyst 2 0.7 0.3 18.6 93
Catalyst 3 0.5 0.5 21.6 94
Catalyst 4 0.3 0.7 24.6 92
Catalyst 5 0 1.0 29.1 100
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Fig. 4 Water resistance test results of the composite catalyst
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Tab.2 Relative viscosity and thermal analysis results of TPAE

synthesized from polyamide and polyether by different catalysts,
PA1012 oligomer, and PTMG

Samples Relative o e 1 c
VISCOsIty o
TPAE-1 1.82 164 119 262
TPAE-2 2.83 181 132 304
TPAE-3 3.52 182 135 310
TPAE-4 2.93 181 133 305
TPAE-5 1.55 154 112 251
PA1012 oligomer 185 137 244
PTMG 25 —45 232

Notes: Relative viscosity of PA1012 oligomers and PTMG can not
been measured because of the low molecular weights; 7, is melting
point; 7, is crystallization temperature; 7, is temperature at 5% mass

loss.
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REETIA LI T RE 0 FEER S SAE] T3
IR T A0 TR#EAKE 4. Horh, TPAE-1 #1 TPAE-5 A
T T 3 AT RE 23X WD L (i A R A il 25
() TPAE 53 F 5t B, WA v & A R o8 4 s v 1 2R
T Fg AE SR 9 R SR ik, A 80 Y00 5 BV L A K M
il 7RG > FEER S ER] . TPAE-3 (W T, T,
i, 2 ISR AL 3 AL il 2 1) TPAE R &0 F
HEH S Dy 4 o

R T RAEAS [F] AT 0 52 45 A A ) i 1 2R T i
FIREEELA LAY TPAE A2 TERI 25 5 R TG 4
Hrill & PA1012 iR 5 %, PTMG Fil TPAE-1 & 5 i &
1% 5% B9 IR FE (T,.) . PA1012 R BB ¥ A1 PTMG HY
T, IR T 250 °C, 3% /2 fH T AMILER Y 40T 31K
F 3. TPAE-2.TPAE-3 fll TPAE-5 ¥ T,,, ¥ & T
300 °C, ifif TPAE-1 1 TPAE-5 4 T,,, %1% F 270 °C.,
AT RS T AR T & A — o R 58 A W1 3R
Pk e A R kIR Y, RECR YRR 0,
TPAE-3 1t T, i 51 , < IR HIAE AL 7] 3 i il 5 1)
TPAE HA L S AR e 1
2.6 TPAE #9444t

TPAE [ P AR B | a7 A 14 B R [m] i ) 245
JRLFe 3, TPAE-3 BHFFCHE 4 £ 40 D Fifhom
433 MPa Wi 24 R 1.020% . 19138444 56%, 3
i 5 T A AR AR 25 0 TPAE RS . X AT REJ2:
T TPAE-3 7 TR, AW o ik Z A i 28 11
IS (HASERA S, TPAE-3 MZEAHEREREE T
kAL TPAE(Pebax®4033) , i —3F B LU AL 7 3
YR TPAE 52 & A5 4 0 FH AT 5%

#3 AETPAEKJ15MEAE
Tab.3 Mechanical properties of different TPAEs

Samples ~ Hardness/D str::;ti]/ll;\:/IPa 21%2:502 Resilience/%
TPAE-1 35 18 420 47
TPAE-2 39 23 673 53
TPAE-3 40 33 1020 56
TPAE-4 36 27 764 55
TPAE-5 35 17 328 46

Pebax®4033 40 32 1039 56

3 it
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BRA 145 T —Z 5L TiFl Sn WG TS B 1 E 4
AR, 38 1 NMR FIFTIR M52, 2 B W b 45 J@ Ak
IR 4 o

(2)38 36— R FMEEAL A T K P, &30
FHXF T {4k 5], Ti Al Sn 52 A HEAL I8 121
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