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Abstract: A series of polyamide resins used for printing inks were synthesized by condensation polymerization of dimeric acid with
isophorone diamine (IPDA) and other monomers. Results of differential scanning calorimetry ( DSC) showed that polyamides
prepared from IPDA have higher Shore hardness and shearing strength but lower melting point { T, ) and glass transition tempera-
ture (T, ). With the increase of IPDA: ethyl diamine (EDA) ratio, gel point of the alcoholic solution of polyamide decreased,
while softening point decreased firstly, then increased. The softening point of polyamide (10091) prepared from IPDA and dimer-
ic acid was 103 °C, the viscosity of its 40 % solution in 1-propanol was 208 mPa-s at 25 C, and T, 44.2 °C, Shore hardness
79, shearing strength 14.64 MPa, and solubility parameter 17.87 x 10 > (J-m™) 2. Polyamide 10091 is soluble in 1-propanol,
tetrahydrofuran and n-butyl acetate. Gel point of its 20 % n-propyl solution is -35 °C , showing good gelling-resistance. However,
IPDA can not improve the solubility of polyamide resin in ethonal.

Key words: polyamide ;dimeric acid ;isophorone diamine;gel point;solubility parameter

EFRBHERIEE S R SRR BRIRE A KRR S X, AR BRI UL =2 8
PEREAIARNS SRS ACAF BB A1, TERRCH 3 B A0 ED R BB T B T I P A M R A

AR B A :2008 - 05 -07
ESMA 1" ERRE R8I (2007BAD41B06)
ERBA ] (1982 ), B WL EEA L, NE R R B2 H R
« WIRER: BB, PR A, AERRE B IL3 I FIDFS ; E-mail; xiajianling@ 126. com,



48 o=k ¥ 5 T W %29 %

ROPLBE R 1 REAR LS , 73 AP K BB P R B AR R ARt B R BN IE N BE SR W 7 A
BAFHR R, AR T 2B, BT A, LA ENRBRRN 2 TEWATF, FUR M AUEE
JREE S8 U A R B R A R R M MR R . BB B TIRR O EE
MERBLG ARG ERE S FEATEI WA RN EREARLE , AiTENRAE) REBE
PEHREIR T -5 C MBS REBERAR, BN C AR REBRA ™ R, HREG A KREEOC £F,
AHER LT A RER DA R E . B, RS EEE R B IS RO DTER 1 BE U548 2 vth 28 F R BLRE Y
AERIBT AR, EE N R o0 /R B % (IPDA) 5| ARBRRERI RS, 5 4 " MC Kl &M mmBR
BERE PERETE T XT B, REERIEZE T IPDA Xof ik 28 I SR ML REAR A O 78 VRUDT VR A4 | o 8 I E AN [R) 8 790+ Y
R REER .

1.1 FERAFFHGH

T E SR R, Pripol X &, Pripol-1009 ( R & 48 3K 1 % , "B {K98.5% , =F1K 0.5 % )
Pripol-1017 ( FiE 40 84K 6 % , —TRAKT9 % , = F{K 15 % ) ; R 35 /KRB & (IPDA) . Z —RZ(EDA) |
C & (HMD ) FnH A 7 4 7 4 28
1.2 REERSENSH

LA Pripol-1009 — R Z — KB . 4% 100 g — B AR (0. 353 mol $3E) Al A 250 mL B HLARHEHE
#OREIPMASEN AN O RRFER, FRRAP TRIZISHIE MM E 80 C,AEH 10.6 g Z %
(BARBRERTRER) MASE, B MY 3 h WINAZE 260 C, BIZIBHFHRIFEE Sh, REE
HAEH 266.6 Pa &4 TR 1 h, PYHAGRE BREANASHEN .
1.3 ®EEXNSFREMUE

Bt A A OB AR A F IR B (M) R AR E D B AR A

M, =m/(C,V, +CyVy) (Np +Np/2 +N/2) ™

A m—i E W BRI R R, g5 €, . Cp—43 12 NaOH A1 HCI *TYEI"F&E@WB%,moVL ViVe—
4514 NaOH M1 HCL AR AES AT IR AR R, mL; N, Ng A N—4r B B4 (BRFIRR ) B REE
WEREM=FERERENRREIE, %,

4 Fh R EERR IS E 1 FoR, 10091, 1009E . 1009H 1 1017H 9 M, 435|718 844 | 17 652,19 494
116 500

e 0 0 0 \
T N g R, l / N—é CH,}~NH— c R; R,—C
\ o (oA
. R

1
Pripol-1009F1IPDA(1009]) Pripol-1009F1HMD(1009H)
0 0 0 0
[ u b\ H || L
——7\Lﬁx\iﬂ(:}{ZCI{zx\m——cwR4 R—C N—{ CH,}.--NH-—C—R; ;
) / RZ n f n
R, ’ R,
Pripol-1009FIEDA(1009E) Pripol-1017FIHMD(1017H)

R +R,+R,+R,=28 C

B BEENERIEERE

Fig.1 Structures of polyamides and their monomers
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BHEALIRRE (T, ) B : 2 E Perkin-Elmer Diamond DSC P, FHEFEZ 20 C/min, FALA
W58  IRERY: , #5 B8 ASTM E 28 $h4T. ARFCAERF.TH210 BREC D #E &1, ¥ 88 GB/T 2411 - 1980 #17; L
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Table 1 Influence of ratio of IPDA to EDA on gel point of the resin solution and softening point of resins

. _ &H5/C 20 % iF WL/ C
n(IPDA) :n(Z =K EDA) so;ﬁwf&nj piont gel point of ZOW%;ﬁrifﬁgml solution
0:10 112 14
1:9 105 5
2:8 97 -4
3:7 93 -14
4:6 88 -18
5:5 86 -23
6:4 89 -26
7:3 95 -28
8:2 97 -31
9:1 97 -33
10:0 103 -35
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Table 2 Thermal and mechanical properties of polyamides synthesized with different monomers

BRI e HIE/T BEEE WMWY RO/ REY/

A 2 wfening B4 /T Shore BE/MPa  fracture (mPa-2)
samples Tg Tm point gel point hardness lap-shear strength  displacement viscosity
10091 44.2 63.9 103 -35 79.0 14.64 1.39 208
1009E 58.8 103.8 112 14 69.0 9.26 0.89 204
1009H 7.1 81.4 99 9 69.0 9.20 0.92 220
1017H 6.5 79.4 97 12 67.5 6.58 1.47 212

1)20 % iF R B AS T WE 1% A5 gel point of 20 % n-propanel solution of resin; 2)25 °C B 40 % IF. 7 MW S % M B BE viscosity of 40 %
n-propane! solution of resin at 25 C

M# 2 ATLAE R, A IPDA 75 4 B ) — 3 R Pripol - i
1009 351 A A REBEREA A 10091 BA B i B3 V) 34 at
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SR MR S THE 2 SRR R B S 1 ) I E & | |
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F i & A 3 R IR B (H i T M iR, KRB R B4 BRERIEGRE - e
MR E W3 1017H Hﬂ?ﬁﬁ?%*@ﬂ@%ﬂ%ﬁ,@ﬁﬁ Fig. 4 Tensile stress-displacement curves for
PR B AK, B 4F. 1009E WAL TR ER T polyamide resins
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Table 3 Solubility parameters of polyamide resins

B, samples 8,/(J m™)1”2 5,/(J:m™)2 8,/ (J-m™ )12 8/ (Jrm)"?
10091 15.36 x1073 3.31 x1073 8.53 x107 17.87 x 1073
1009E 15.34 x 1073 3.62x107? 9.10x107? 18.20 x 107?
1009H 15.38 x 1073 3.46 x 1073 8.88 x107 18.10 x 1073
1017H 15.38 x 1073 3.35x107® 8.65x107° 17.96 x 1072

1)8, : (A H( 75 #2234 dispersion solubility parameter; 8, . & £ [ £ 3 polarity solubility parameter; &, : U ¥& ## H B2 hydrogen bond
solubility parameter; & ¥ HF S8 average solubility parameter; I #[f] same as in Table 4

F 4451 T i IPDA Hil& R BLER R 10091 ZEA R S BT P 9 dHE . BIgRY 6, 0
Uk ER R R ZBRIE T RER LB, I IE C e R BE R L BERY 6, MIFIRIBR R 8, AHZ LK.
FASTE R BE . R ANEC be b REMMTIIE , M7E Ak  ERBEMZBRIE T Be - 2B IR & WA E R
it , 77 LA B BB R RS A T ARt = BB RGO 43 FARME K/, T SRR SR A S RE /I @ L
IES YV N
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Table 4 Solubility of 10091 in different solvents

soﬁzijts ad/(J'm_3)1/2 8p/(]_m—3)1/2 ah/(J,m—l)l/z 6/(J'm'3)1/2 Sﬁ[ﬁﬁy
iF £ 4% hexane 14.81 x107? ] ] 14.81 x 1073 A unsoluble
FF % methanol 15.17 x107 12.27 x1073 22.29 x 107 29.61 x 107 AN unsoluble
Z.®% ethanol 15.81 x 107 8.79 x1072 19.43 x 107 26.54 x 107 ¥ unsoluble
P94 ok tetrahvdrofuran 16.81 x 1073 5.73 x107? 7.98 x1073 19.47 x 1073 % soluble
1E I BF n-propanol 15.85x1073 6.75 x1072 17.38 x 1073 24.48 x 107 % soluble
ZB IE T BE n-butyl acetate 15.87 x 1073 3.68 x1073 6.34x107 17.32 x107° ¥& soluble
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3.1 T RMB/REE I (IPDA) RSB G T8RS o F 18] LA KXW BE 4 F AR E 28 1EH, B
Bt AR R MR B R B TPDA & B A9 T &R, IPDA & p RBEREAR IS 19 20 % IENEBEE A
HRGEE] -35 C, BA RIFMHTHRNYE . B, 5 EH& NSRBI B ELRERS

3.2 IPDA BERS T REEM RSN B BT U108 B W R T (i SR A, R A T S AR RO B BB (L 3
RE AR FE S, KR E RIS S BB S, FEE LR —Jui ik IPDA-Z —RE LB
FHE, B B REVE VR A9 T 5 25 B R A, T 4K Ak S U SE RS FH B . IPDA A — R R & 1 R BE R
(10091) HyERAL 2524 103 °C L 40 % [E & BIENEARAE 25 C BIFHE 208 mPa-s, IBL B AFBE N
44.2 °C ,BRICHERE 79, PI{HBY IR 14. 64 MPa, IAMERF S8 17.87 x 107 (J- m™) %,

3.3 IPDA RIBHMRBEMIRS L —HMC ZEH SN EBENIENIBRESHOE, RS RmT
SRR E S BRI R, IE R EE USRI ZBRIE T B+, IPDA TEEk % BERA W IR 1E
LR BRI,
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