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Fig. 1 XPS spectra for the PAM, the numbers in PAM see Scheme 1
Table 1 XPS characterization of PAM

- Ci, N, 0,
o 1 2 3 4 1 2 1 2
BE (eV) 285.0 285 .4 288.3 286.5 399.9 431.0 531.6 532.8
FWHM {eV) 1.11 1.18 1.20 1.20 1.31 1.23 1.34 1.93
Area (%) 355 35.4 25.7 3.40 93.5 6.50 81.6 18.4

BE(eV} :binding energy (electron volts) ; FWHM : full width at half-maximum
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Fig. 2 XPS spectma for the products of N-CI-PAM with H, O
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Fig. 3 XPS spectra for the products of N-CI-PAM with the mixture of water and 1-propancl
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Table 2 Conversion of N-CI-CB group under the different conditions

Hy, 0

H,0 + n-Cy H, OH

Conversion of N-CI-CB (%)

Area* Mass % Areaa Mass % * H,0 H,0 + a-C,H; OH
N; (400.6 eV) 140 9.55 9% 8.00 93 78.0
N, (400.3 eV) - - 44 3.65 - 13.8

* This is raw area of N,, peak,the unit is eV -counts. The counts are those of net peak intensity.
" This is the percentage mass of the nitrogen fraction to total mass of N atoms in the sample.
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DESIGN AND FUNCTION MECHANISMS ON POLYMER ADDITIVES

FOR PAPERMAKING
[[. XPS CHARACTERIZATION OF REACTIONS OF N-CHLORO-POLYACRYLAMIDE WITH
H,0 AND »-C,H,0H

CHEN Shaoping
( Department of Chemistry , Fujian Normal Universisy , Fushou  350007)
WU Zonghua
{ Instizute of Polymer Science , Fujian Normal University , Fushou 350007 )

Abstract The products of N-chloro derivatives ( N-CI-PAM) of polyacrylamide (PAM) with water and 1-propanol
at pH 7.5 were characterized by X-ray photoelectron spectroscopy (XPS) . The ¥-Cl-PAM reacted with water to form
the polymers with alkyl acyl urea structures. N-Cl-CB groups (91.8%) of N-CI-PAM were converted to
— CONHCONH— (78.0%) and —NHCOO— {13.8% ) during the reactions of N-Cl-PAM with 1-propanol
aqueous . These results illustrate that under neutral papermaking conditions N-Cl-PAMs can react by themselves to

form met work structures or N-Cl-CB groups of N-CI-PAM react with hydroxyl groups of cellulose and hemicellulose

to form covalent bonds. The formation of the structures results in great improvement of dry and wet-strengths .
Key words XPS, Polyacrylamide, Wet-strength, Alkyl acyl urea, Urethane



