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ABSTRACT Attapulgite/polyacrylic acid composite was synthesized by using inverse suspend poly-
merization method, and the effects of attapulgite content, neutralization degree and crosslinker content on
surface morphology, structure and humidity controlling properties were investigated. The results show that
attapulgite/polyacrylic acid composite has a loose and porous surface. With the increase of attapulgite
content in composite, the humidity absorption and desorption rate increases firstly under the balance of
reduction of moisture absorption component and raising of surface porosity and then decreases. The
composite with higher neutralization degree has a higher absorption rate but has a lower desorption rate
because part of –COOH in acrylic acid changed to –COONa with higher hydrophilicity. The optimum com-
position of attapulgite/polyacrylic acid composite is : attapulgite content of 10%, neutralization degree of
60%–80% and crosslinker content of 0.10%–0.50%.

KEY WORDS composite, attapulgite, acrylic acid, structure, humidity controlling

������� (40%–60%RH)�������

������Æ (�Æ��Æ����)  !���
������"��, �#���#��� �$�
��"%��#��� �!������ "��

* ��!!	#&$"�%#�	&'"'#� 08JCZDJC18000

��(�)��*� ��)��#("'$!% �#�
SYSJJ2004-05 $%"!�
2009 & 12 & 14 '()*+, 2010 & 1 & 30 '()#,+�
+$�%): &-., �*

�+,"'-, �(����)#��"�/���,

�*'!,-��Æ+�����.0���Æ,
1- [1,2]"

../��#�2(, #���#�()2#�

�� (3$�)2*�)2%��)��2!�/#�
�����+#����45#��� [1−5]"/03
$�+��"&0, %6��"&1; )2%���

�+�'01�,, %�6��"&2"�2!�/
#����+6��"2&2, %�����; ��

+#����+��"&2,%6��"&3"'-,



114 � � � � � � 24�114 � � � � � � 24�114 � � � � � � 24�

(4)�*+3-1,�#���45278-,
���3,, (4��.9+6��"�45#��
�"4,���: /.//05056 [6,7]�!1//0

5052 – 5056 [8]�6677/0505: – 5

056 [9] �)2%�/�2!�/45#���, �

75:/05056 [10] �)2*/�2!�/,45
#���"%�/.//05056�!1//050

5245���+88381&9 [11], :9;�*
1�)2*/�2!�/,45��0����"

92:;4;�<3=</��<9�5*�
+=4� [11], +/=�2!�/��45#'!+
8�:*4�, >69/�;/? [12]"?�2<3
=</�505>505 (2) (>�,,?56@0
5�(4<3=<//050545#���, ��

</A'�0���78BA'�45#����
@97:�4;�#�4��?8"

1 $%&'
1.1 ()*+@

+<3=</>�;*A;80, <=B�>
9�>C6<D:E;0?<EFA@, CC�A
D 200 �"GBEB�0�� (0�30%�60%�

80%�100%), +505 (�1C) HCD<==I

2 (�1C) ;>0, >/7�0��,"..EB
�</A' (0�10%�20%�30%�40%), +<3=<
/J<EF0��505;>0>/F�K5,-?

J<G�+' 2% ��L?MHN52 (�1C) �
(�@B, 1CIAJGK 30 min >;>BI"

+CDBI;>HIE9DE0, >J<�'

Span 60(�1C) �OE5: (�1C) �(@BB
�J7B, -?J<G�+' 0–1% �78B N, N–

APMF5056 (I�C),  CJ<�Q? (�1

C)"+8KG:D 60 L, 1CHCGD 70 L, RB

FMD�CL�@B"+;�M 70 LEFC�A�

OH (50 �) C, NE<3=<//050545#�

��"

1.2 ()*,-./0N1
, PHILIPS XL–30 ESEM IGO/DEHS

P<3=<//050545���@97:",
Rigaku D/MAX 2500 X JFGJO�1<3=<
//050545���4;, Q�( Cu, J�(

0.154 nm", BIO–RAD 3000 TIHUIVKOR
B<3=</�<3=<//050545���U

I+LVK"+FP�<3=</�0505�<3
=<//050545��6<5���( 93% �

)(JSMJ;0, , FA1004N KO/�1LNW

R��+'O?X�TIPF, MJQQ( 30 h"�

��+�3�* (+�C+' –>R+')/>R+';

++�C�MÆ6BE5���( 20% �)(JS
MJ;0, , FA1004N KO/�1LNWRMÆ+
'O?X�TI, MJQQ( 30 h"���6�3�

* (6��+' – 6�C+')/>R+'"
2 ,Æ234

2.1 ()*N567.,-
�(8;4��, 0505�@9NRJS��

&9�/K4 (N 1a); :=<3=</45C, 45

��@9TNUV>!M0O3S�LP (N 1b)"

41UVWL�@97:QT�M*U0��=�
T08AT�/�NX9Y, 2Y*+L�6Z8A
T, >����)[#�/� [3]"

M<3=</� XJFGJK (N 2)0,<3=

</�QTGJZR* 2θ ( 8.3590 A, �Æ*<3
=</� (110) 9, /O9XP( 1.057 nm"050

5�GJQT(SQ�R@JZ, �Æ*0505�
��)S4;":<3=</=50545C, MG
JK0>TZUV�GJZ; <3=</ (110) 9�

QTGJZ�0505�R@JZ81!M,U<3

=</ (110) 9QTGJZ�ZRWM? \3T"
4@S, 45C<3=</�O�4;>T[T, <

3=</=505G��NV\0?ÆW7�M<

8 1 T]XV (a) ]ÆY^XZ/T]XV����

(b) _`U[V

Fig.1 Surface morphology of polyacrylic acid (PAA)

and attapulgite/polyacrylic acid (ATP/PAA)

composite



2 � \^_a:ÆY^XZ/T]XV����_Yb�cW]� 1152 � \^_a:ÆY^XZ/T]XV����_Yb�cW]� 1152 � \^_a:ÆY^XZ/T]XV����_Yb�cW]� 115

8 2 ÆY^XZdT]XV]ÆY^XZ/T]XV

����_ X X^_XY

Fig.2 XRD spectrum of attapulgite(ATP),

polyacrylic acid (PAA) and atta-

pulgite/polyacrylic acid (ATP/PAA)

composite
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Fig.3 FTIR spectrum of attapulgite (ATP) and atta-

pulgite/polyacrylic acid (ATP/PAA) compos-

ite
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Fig.4 Absorption (a) and desorption (b) curve

of ATP/PAA composite with different atta-

pulgite content
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Table 1 Absorption and desorption rate of ATP/PPA composite under different attapulgite content

Sample No. attapulgite content/% absorption rate (g/g) desorption rate (g/g)

ATP0 0 0.42 0.38

ATP2 10 0.56 0.52

ATP2 20 0.38 0.26

ATP3 30 0.31 0.25

ATP4 40 0.28 0.23

ATP10 100 0.24 0.23
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Table 2 Absorption and desorption rate of ATP/PPA composite under different neutralization degree

Sample No. neutralization degree/% absorption rate (g/g) desorption rate (g/g)

NT0 0 0.56 0.52

NT1 30 0.68 0.56

NT2 60 0.84 0.54

NT3 80 0.91 0.50

NT4 100 1.09 0.45
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Table 3 Absorption and desorption rate of ATP/PPA composite under different crosslinker content

Sample No. crosslinker content/% absorption rate (g/g) desorption rate (g/g)

CL0 0 0.91 0.50

CL1 0.05 1.16 0.74

CL2 0.10 1.25 0.82

CL3 0.50 1.19 0.91

CL4 1.00 1.02 0.85
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