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% %% J& J& 6 (monomer casting polyamide 6,
MCPAG6 ) 25 I il 1) 0 P9 T P B 4K 76 A3 S 55 0
PEFIBYZ60ET , BETT B 7P BR RS A3 3 — Al ey
PERE TR R 1. MCPA6 R &3 FE7E 170 C A AT
BOMEETR , AT Lo Bl S B AT 58 . 558 Je
JE 6 (polyamide 6, PAG) # ., MCPA6 H. 45 ¥ &
Moy (7~10 5 AAfh, 38 PA6 B3 WAL )
B A (It 50%, %l PAG6 — AN i i
40%) o PR, MCPAG6 7ESREE . NIEE . Wi B i fig
FTR Ak 2 BE 7 T E PAG BEAT s HLHL 404 v A
BRERAR, FTLh MCPAG6 WK . ROT G e P4 PAG6

I B BT, MCPA6 B2 1Z T, Ak 1.
54 RSl EHEATL, DU . B S
JEAIRE, T il & R AL shabf RN 2 i 2 4
2 167 AR, W R MCPAG BN 584 i 72 511 5
R AE RS LY Rl b A7, FLRRL il i 9 RS A 32 FR
il e XA T 2B A Jr i i & AT
RO EEYE | A RE A A AR SR T AR

X MCPAG 1fi 5, 51 &M LSRR A
FR A B 5 v RE A E N B, M,
AWFFE LA N BENE (e-caprolactam, CPL) fFA{A,
NaOH K51 &5, W -2, 4- 5 ERE (toluene
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2, 4-diisocyanate, TDI) MG, RAE FRE
24 MCPAG, 451 MCPAG6 & 41 # v 51 % 7
NG R AR kX MCPAG 1HBE)
s, LIS I & HAT LS BE ) MCPAG M RH I
e

1 SLIBES

1.1 EEFEHHE

CPL: TkZ, WEAMATRBARARAR
JEHRAL AT NaOH: 43#r4li, K 4ib2ik
Rl AR AR TDL: sbral, bifgsz oA fbR}
HABRAF,
1.2 UBREEF

BT 7 BEIRIGHL, ETM1048 B, IRYI = 4%
PHE A A PR v s B R pp i e Hl, PIT-
5010 &Y, TRYNTT MG 3 5B BRA w5 22 X4 4
Y ( differential scanning calorimetry, DSC ) , Q20 7Y,
FE TA AR AW,
1.3 iXERE

N T ARG E S TR MCPAG 724, R H 12
PEBE, 51 &5 AR 0 P o 0 R e SR EE R
il, HAEE/R CPL, 51 AR LEL 0.001~0.01 mol
E M O, AR AREEJR CPL | k543 4
0.0028, 0.0036, 0.0044, 0.0052, 0.006 mol HE47 L il
VFZ U IE R 140 CHE R CPL B FIF R G
I ST 270, T I B T R A i ) B B L
K, [AIA BT MCPAG BIVERE. Wik, ASHFST
HRof SR AR Bl 140, 150, 160, 170, 180 °Co JZ
A [A] 1525 30 min.

FES T RN . ARIEGE & CPL & T i
B = B R, INEE 130 °C, R B ZK 10 min;
Tia) B L R S N IS 19 51 & %) NaOH, 2k 252 6k 1 B 7K
15 min, f#EBREAS; 7 RPABE R g &% TDI,
PRIRIFEFEAS), SR DU P hpe T B TGS A
BN L e b T o N T Yl VAo A o1 I B =g A VA =1
IR, BURFEA .
1.4 Wi 5RE

1) HREEArA

MFEEE P AEZYI T 20 10 mm x 10 mm x 4 mm
FIHetk, KL 50 CHY LA BEAR h T8 4 h JE R
H(bRICH my, ) 5 EH LB AZZEBK A B 8 h,
BUh B TEFRIF, T 150 CHREZS A T 6 h,

RHEPRE (BRICh my) o BAREALRIT AN
(1), BREREAME S AFATIRRE, A5RBCFIIME.

mol
DOC =—-x100% | (1)

2) DSC

e, BEEATE 80 CAMFT, HaA T 24 hy
SRIE, BUE AL, EFT DSC I . HAARSRE )y ik M.
TERSFIP ST, DL 10 °C /min (9T 3R N %16
FHEZ 250 ¢, fE¥ 3 min JFIHEBEHUGE; FHEL-10
C /min PECRRER, R ZZIRAEE 3 ming 72U
10 °C /min AFHR AT Z IR FHR 2 250 C. 45
A

Xczﬂxm%o (2)

100
f e AH, RS PR RS 5
AH,o, R 58 4= 45 & MCPAG6 19 1% fill k5, AH, 0=

190 /g,
3) J12kaE
B PERE . $ GB/T 1040—2022 ( ¥ERF 7 f i

REAGIIZE ) XHRE LA THAPEREII 2, AR REAL A S
ASEATIRFE, S5 RBCE(E .

TR RE: 4 GB/T 9341—2008 ( Y8R} 25 il 1
REAINZE ) X AE A 725 f PR REI e, AL RE il S
ASFATIARE, S5 ARBCEIME

phiitERE: % GB/T 1843—2008 ( Wk} Bk uh
TSR RIE ) XPRE S TP BRI, AR
05 AR, S5 IRBCEE,

2 HR5ITR

2.1 SIRFEERLIT MCPAG6 HaEM R
2.1.1 EABLESY YA

PR I A A 3R R A e LS N R A — A
febr . B 1 RASE S 55 &5 (NaOH ) X4 %
MCPAG 2 & H SR LA R 5

HIPE 1 AT, BEE SR RIEE R RS, BRqA%
b2 S IS RS5Ol N AR A R 3. TEEE R LU AR
T 0.0044 LRI, BT |RFAEE R L R3E m,  FRAA
BEAL N 85.3% A RH 91.5% (FmliAs) 5
R NG Lo T T e 8 = O AN ORI
Ul B AE— 25 38 5 | & 700 B i 6 B AR 1 4 R
fi o DR 51 &I EE R ik (KT 0.0044 ) B,
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Fig. 2 DSC curves of MCPAG6 prepared with different
molar ratio of initiator

F1 MCPAG ¥ DSC EiE &R
Table 1 DSC curve data of MCPA6 sample

n(NaOH) /mol T.)C  AHJOg))  TJC X/%
0.0028 2155 675 165.3 355
0.0036 2143 705 165.3 37.1
0.0044 2139 84.6 166.4 445
0.0052 214.9 83.0 161.0 437
0.0060 218.9 81.6 166.1 4238

g5 SRR S I 2 RE A R, — )
TR, 25 b B B i X 7 2 B 8 o ) 1
L 2b A1 1 AT, B 5 & FIEE R EL R34
AR N R T O N DR e < 1 w|
JEEIR H2R 0.0044 B 2385 B2 Sl dre i 1Y, G A (R 485
g 44.5%; TS TIRELE 161~166 CHIVT, S04
/N XS F 51 KRB IR Frad /N, B A R Al
ik, JERH MCPAG6 4 TR AR A B, FE4S dhid 7
HE A AT R Y PAG, 43 THERL H AT,
WA ARG ;2451 & B IR LeitE— 2D K
SEAH B ) o R E— 2P RN, AR R RN R
HE— I, RS PAG 2 TR £, Ht g
A EEARAR R R S — 7T, Y51 R &
M 20 AT LUK B, 25 iR IX S 58, R Ay
HERBEARR DT, Sz,
213 MNAFHEQHH

J12F P RESR AR B L] i g 2t B A% O AR bR
Kl 3 AT B f 5 | & R PIr il 4 19 MCPAG J12# 1 e
AIsZ . R 3 FTLAE 451 &GREER AN 0.0028
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Fig.3 [Effect of initiator molar ratio on mechanical
properties of MCPAG6
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Fig.4 Effect of polymerization temperature on

monomer conversion
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X RN GE SR R AN B, DRAb, 4 RS
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Fig.5 DSC curves of MCPAG6 prepared with different

polymerization temperature

R 2 MCPA6 #aa DSC EIE R
Table 2 DSC curve datas of MCPA6 samples

RAEMRE /C T,/ AHJ(J-g™) T/C X/%
140 2182 103.4 169.3 54.4
150 2145 94.9 169.3 49.9
160 213.9 84.6 166.1 445
170 215.8 81.8 168.1 43.0
180 215.0 69.7 171.6 36.7
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Fig. 6 Effect of polymerization temperature on
mechanical properties of MCPA6
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Effects of Synthesis Conditions on Properties of MCPA6

YE Yuting, KONG Qisheng, CHEN Xianhong

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: MCPA6 was synthesized by anion polymerization with e-caprolactam as monomer, NaOH as initiator

and toluene 2,4-diisocyanate as activator. The effects of initiator molar ratio and polymerization temperature on the

synthesis of MCPAG6 were discussed. The research results showed that as the initiator content increased, the monomer

conversion rate showed a trend of first increasing and then slightly decreasing. When the molar ratio of initiator was

0.0044, the monomer conversion rate reached the highest value of 91.5%, with a crystallinity of 44.5%. The tensile

strength of the sample was 83.6 MPa, the flexural strength was 112.4 MPa, and the impact strength was 5.3 kJ/m’.

Within the studied temperature range, with the increase of polymerization temperature, the monomer conversion rate

slightly increased, and the mechanical properties of the sample showed a trend of first increasing and then decreasing.

The tensile strength and flexural strength reached their maximum values at 160 °C , and the impact strength reached their

maximum values at 170 °C . Therefore, when the molar ratio of initiator was 0.0044 and the polymerization temperature

was 160 °C , MC nylon 6 showed good process stability. This synthesis method had certain application value.

Keywords: MCPAG6; initiator; polymerization temperature
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