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Fig. 1  FTIR spectra of the pure PA6 and PA6/CaCl,/
HCOOH complex

Table 1 Data of IR absorption spectra for main groups of PA6 and
PA6/CaCl,/HCOOH complex (e¢m™")

Sample Un—py V=0 Veon
Pure PA6 3299 1638 1543
PA6/CaCl,/HCOOH 3285.52 1627.93 1554. 41
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Table 2 Binding energy data (eV)

Sample N, (UR Cy, Cazp C12p
Pure PA6  399.4  531.39 284.65 — —
Pure CaCl, — — — 348.08 198.9

PA6/CaCl, 399.74 531.75 284.83 347.5 197. 34
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Fig. 3 XPS spectra of Ca,,
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Fig. 4 XPS spectra of Cl,,
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Fig. 6 XPS spectra of C,
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Table 3 The relation for conductivity and conductivity difference of PA6/CaCl, and CaCl, with their concentrations

—CONH— of PAG(A) CaCl, (B) (A) +(B) [(A) +(B)]-(B)

o ¢(mol) ¢ x 103 (mol) E* x10°(sem™) mol ratio [ (A): (B)] k* x10°(sem™") E* x10° (s em™")

1 0. 1769 5 56.8 35.4 207.8 150.9

2 0. 1769 10 90. 8 17.7 231.8 141.0

3 0. 1769 15 127.2 11. 8 259.7 132.5

4 0. 1769 20 159. 4 8.8 282.8 123.4

5 0. 1769 25 192.2 7.1 311.7 119.5

6 0. 1769 30 209.7 5.9 320.0 110.3

7 0. 1769 35 230.9 5.1 372.3 141. 4

8 0. 1769 40 274.2 4.4 377.1 102.9

9 0. 1769 45 294. 4 3.9 407.9 113.5

10 0. 1769 50 309. 8 3.5 432.9 123.1

* Had deducted the conductivity k of blank solution; HCOOH (98% ), 11.669 x10 > s em~!; PA6/HCOOH (98% ), 98.7 x10 > s cm !
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COMPLEXATION MECHANISM OF POLYAMIDE 6/CALCIUM CHLORIDE

XIONG Zujiang', LI Xiaoning', JIA Qingxiu', FU Zhongyu®, YANG Zhongkai’
(" Key Laboratory of Clothing Materials R & D and Assessment ,
* College of Material Science and Engineering, Beijing Institute of Fashion Technology, Beijing 100029)

Abstract Polyamide 6 ( PA6) powder with high relative viscosity of 22. 47 was prepared via anionic slurry
polymerization ,and then different PA6 gels were gained by dissolving PA6 powder in formic acid using calcium
chloride ( CaCl, ) as complex agent. X-ray photoelectron spectroscopy ( XPS) was used to characterize the
bonding energy of inside electrons of pure PA6, CaCl, and PA6/CaCl, complexes, and Fourier transform
infrared spectroscopy ( FTIR)was performed to analyze the changes of the wave number of NH,amide [ and
amide ]I related to hydrogen bond in PA6/CaCl, complexes. Based on the experiment results,a complexation
mechanism was proposed to explain the reaction between amide group and CaCl,. Calcium cations coordinated
with the oxygen atom of carbonyl group,which weakened the hydrogen bonding between the molecular chains of
PA6 and released the free N—H group, so the N—H group coordinated with chloride anions to form the
hydrogen bonding. There was no complexation between calcium cations and the nitrogen atom as the mole ratio
of calcium chloride to the unit of amide group in PA6 was 0. 2. The coordination number between CaCl, and
the amide groups was predicted to be four or six by conductivity measurements.

Keywords XPS, Complexation mechanism, Coordination number, Conductivity





