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Removal of Arsenic from Drinking 
Water Using Modified Activated 

Alumina 

Mohammad Mosaferi1, Ali Reza Mesdaghinia2

Abstract  
 
Considering contamination of drinking water to 
arsenic in some villages of Iran. In order to develop a 
simple method for household water treatment in rural 
areas, efficiency of  modified activated alumina with 
iron compounds- a product of Alcan Company with 
trade name of AAFS-50- was studied Equilibrium 
batch experiments were carried out using shaker 
incubator and arsenic was analyzed with SDDC 
method. Effects of initial concentration of arsenic, 
adsorbent dose, oxidation state of arsenic, pH and 
oxidation with chlorine on adsorption were studied. 
Correlation coefficient of Freundlich and 
Laungmuier  isotherms  for As(V) and As(III) were 
0.964 , 0.991 and 0.970, 0.978 respectively . These 
results show that adsorption of arsenic on modified 
activated alumina is compatible with both models 
specially Laungmuier models. Removal efficiency of 
As(V) at 0.5 ,1 and 2 hr increased with doubling the 
adsorbent dose from 44.8 to 72%, 69.6 to 90.8 and 
92.4 to 98% ; respectively. Experiments using 
different concentrations of arsenic showed that 
adsorption of arsenic on activated alumina are a first 
order reaction that is, rate of reaction is dependent on 
intial; concentration of arsenic. Removal efficiency 
for concentration of 0.250 mg/L of arsenic, with 
increasing of reaction time from 15 min to 60 min, 
increased 1.54 times and reached from 61% to 94%. 
During 2hrs, removal of As(V) and As(III) were 96% 
and 16% respectively. Using 1.5 mg/L Chlorine as 
oxidant agent, removal of As(III) was increased to 
94%. In the case of pH effect, rate of adsorption 
increased for arsenite, with increasing of pH to 8 and 
decreased with more increasing, so that adsorption at 
pH 14 was equal to pH 2. For arsenate, the most 
adsorption was observed at pH between 6 to 8 . 
These results show that by using the studied activated 
alumina, there will not be need for adjustment of pH 
and the activated alumina used in this study could 
have application as a safe adsorbent for removal of 
arsenic from drinking water in simple household 
treatment systems in form of adsorptive column. 
 
Keywords: Arsenic, Removal, Activated Alumina, 
 Drinking Water, Freundlich Model,  
 Laagmuier Mode. 
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1 Keratoses 
2 Pigmentation 
3 Maximum Contaminant Level (MCL) 
4 Precipitation 
5 Membrane 
6 Adsorption 
7 U.S. Environmental Protection Agency 
8 Nanofilteration 
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11 Iron Filling  
12 Sulfur – Modified Iron 
13 Dehydration 
14 Amorphous 
15 Empty Bed Contact Time (EBCT) 

��������	�
 ��
������ � �� 



4

+�<�(��=,*0�1 >
������ ,�$�w �b# 
� L���� ,��2 ��)* ,%�� :\�+]+\+

�4+]9P[.g%%)	 �%%> ���� -�:%%# ;�%%A��G	 �.�%%'c%%	�� Z�%%��> �� 
�%%#�_ �� �� ���%%��� !�%%(+I%%>��� c� %%#��� (Eh) �pH,%%�� 

)c{%%8 6(]9Q[.�� �� Z���%%�	 ��%%M �%%� �� �� Z�%%C�	 ���%%���
 ���� ��l2 -������ >� ,��2 :As(V) �(III) As .�#�_ !�(As(V) 


� �'h�� ��8 ������ pH ����� 7/7"��%2 �� ���� "3�	 ��� !���� �%>
�#�_ (!�(III) As �' pH �����7/[��� %�# d%��i "%3�	 ��%� !���� 

)Z��
7(]9R[.�> �N#� 
� �G1# �3%� ��%� pH (pHzpc)
6!�%��	��� 

��%%&.�1' Z�%%A$ 7/},%%�� +)As(V �� ,��%%� �%%� pH �p%%
 "%%j�F 
"	 ��8�"��2 �� �#�_ �> !�((III) As "�# �p
 �#�8 .Z�%2 �.� ��

(III) As c	��� n��' ,��� �� �%� �%C> c	�8 "���A	 ����> �� >�
 ,��2As(V)"	 �� >� ��8]99[.

1 pH Zero Point of Charge 

�%%G1# !���� �%%��	��� �%%m#� c%%��� �%%� ��%%��3%%�pH !�'h�%%� 
)7/}≅pHzpc (  ,%�� "#�%A	 ���%	 d%Ci� �%� ,& #+!���� �p%� 

�|
� 
� !��� � !��� "�p
 c.��'!"3�	 ��� !���� ���� � ���M�%F
 . �� ,& # e���� .�> -���F��-��q.� !�( !���.�f ��%��> e�.|_

,�� .�#�m	 <p2 g+-�%. Z��%&' c	�8 c� %>����( !�%()�OH (
 �#�_ !��� ,�� Z�C�	 !�( .%.� 
� e���D�%$ ?%	 �%8 <p%2 �%>

 �%	� ,�� -�. Z��&' ���F ��.��$ �. Z�A$ !���	��� n��' -��#�
 ���r�� ��.��$ �> ��8 �X:	 h�2 �> ,�� -� 
� �'?	 -��_ �,%$ 

-��#� 
� "lA� Y�=F �� ����%� "�p
 ��.��$ 
� ":X� cf��2 �(
 "	 �> ��&8 ���J#h ^�'�|.� 
� ���3��� �� �#��' ��8 !
�� .�%� ��3=%'

 Z�A$ L���	��� ��.|_ �C�
 
� ��$�:�� ��3=' !�( ?%	 �� �	 ��%8 
]9S[.?#��	�%8� �� �� ���%��� ��l%2 cm:%	 ��
� �� �
�' ��

 L�(����� 
� L���A' ��:%>+���%> �%B�2 �%�1�' ��.E�%# �%. ?
�A%��' ��%b�	 �%� ?%�(� ;�%&�>�' �%� ��%8 ~@%�� Z�A$ L���	���

%%�$�%%	 �%%	� ���%%� L����M�%%�	 �� � ?J#�%%F �G%%��� �� ��3=%%' ��
�����.,$�_ ���f ?��.
�� ���	 ?]9T +9U�OV[.

7��?��E�# Z�A$ !���	��� Y��F � �)�_q.�6�F]99[

!��', ��?�-(=�� @��A � ��.B� C

[7���� Al 2O3

[]/]���� Na2O

]}/]���� Fe2O3

][/]���� SiO2

4]/v���� (������ �� V��)°C<<[[(

!� �#�� ,&� 

76] >+*� V!
F� )�b$9 q*�g/m2(

e	6t

)��.� ^��)* �.(
������ 

}\/] ���0 >�
]a#53� r?�O)g/cm3(

}}/]
?��� 5�F� r ���0 >�
]a ���

)g/cm3(

\/\ �b$9 >�
]a 

2 Bulk Density 
3 Loose 

����� � ������� ���	�
 ��
�



5

,2�,2�,2�,2�<<<<XXXXi�)\
$�Eh-pH5��\ E�F�� �� ������ >�� ?
1As-O2-H2O�� °
C#=)�F40� �$ �
_� 9]9Q[

7��?D�� !���.��-��� d��i�#�_ oC�X	 !�( ��	�� �������� !�(pH "�� !�)G��	 ��]9R[

�.,��pH E�F�D��F�G�H

�#�_As(III) H3AsO3H2AsO3
-HAsO3

2- AsO3
3- 

��	�� pH 9�VR�O//�S/P�/9
�#�_As(V) H3AsO4H2AsO4

-HAsO4
2- AsO4

3- 

$�����! � ���, 
Z�A$ !���	��� �� ��8 ���3��� �.���1�'+Z�=�	 ,>�%8

 ���#�> -�m�� �> ,�� g�� �� L��N'AAFS-50 e%	 �� t}*7}
�� � �� �!��� !�([]y +64} +t4�77�%C�>	�_ ��
�%� �%� "

��%%b�	 �%%� � �%%B�� ��%%&)� 
� ���3�%%�� �%%� ���%%��� <p%%2
".�)�#��|$� )�C�
 
� d%�>�' �%.�$ ;�3��%� "%�(� (~@%��

 ,�� ��8 .L��%N' ��%12 ,%.��� ,C� �� ~@�� ���# �* �_�
 ,�� ��:# �u��� ,>�8+�%� ~@%�� �%.� W�%�� Z�2 �( �� �	� 

c.��' L��&	6L�� �p%
 �%� ���%��� Lh�� ?%�(� ;�%&�>�' 
,�� .Z��
\����8 |���#�."m.|�$ ;����=F � "���%	 �%.� 

?	 -�:# �� �(�.
D������,52 
�I����JK'., �:�1 !� 

:.�	
� ^�N#� !����)+���� 
� �(.gN2 �� "6]] "C�	 ���� ��
�8 ���3��� �p
 e�>�� ���>�� -���� .+Z��A' �� -���� !��� 

1 Affinity 

 
� ���3��� �� "#|�( c�� 
-|�( Z�%��> ��'�%��m#� �%� |%)N	 �%>

��%%� e.�%%	
� n�%%�	 !�%%	�+,%%$�_ ;��%%� .c%%�� ^�%%J�( ��
 ���� �#�(� "#|�( %' 
� ,%A#��	 ��%b�	 �%� ��8 ���3��� !�(����

 "	 ���� e8�� ,f� �� e�>�� ^�N#� �� n��	 !��( �%8 .%'����
 +���%��� E�%# � ,%bCi +e�>�� -�	
 �C�
 
� "3C�X	 c	���

 +���
 ,bCipH � �� -������ >� ���%��� �p
 -�|�	 �� 
�%8 "���� Z�A$ !���	��� ���
 n��' .�%#��# �� !�%( L��%� 

|���%%#�+"%%m.��m�� ,.��%%( �%%� �%%G1	 �� 
� ���3�%%�� �%%� ���%%2 
µs/cm6�.��_ ��)' .���%��� 
� �X:%	 !�)�bCi ��)' !���

+g.�� ;����� 
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����� �� �� �+
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7��?G�����8 |���#�.��1�' �� ��8 ���3��� Z�A$ L���	��� ?m.|�$ � ?

	��(L(� �(:��2AAFS-50 
	=��(/ -��(MN�� AAFS-50 

��|
� "#
� ���� 

"��J* ( g/cm3)U//V"��=�F� "#��|$� Al2O3
+}4 –}]

,2� 	"�G� ( cm2/g) 74]�7]] )c>(Soda Na2O4/]
��."_�� )����(O/VI�C�� ]7/]

^��#���' ]]7/]
-�#�
�� �� ,$� 7]–64

<�O��"� 
��!�)C{8 7�'64<p2 �� Z�A$ L���	��� ��mC�� 

' � ���������8 ���� e.��# -� �� oC�X	 L�(��	���� ���
,��.W��� �� !�)C{87�\����� ,bCi !���7"C�	 ^�_ ��
����+As(V)Z�	 !��� "J� &�( d.�B � ����#��$ !�(

 ����� d�'�' �� ���J#h[vt/]�[[6/],�� .,bCi !���
 �����t"C�	 ^�_ ����� �As(V))!�)C{8 t�4(+d.�B

Z�	 !��� "J� &�( ����� d�'�' �� ���J#h � ����#��$ !�(
[}y/]�[[6/]�> ,�� !h�� ���	 �� �( [\/],�� .
!���As(III) ����� ,bCi �� 7"C�	 ^�_ ����� �)!�)C{8v
�y(+�� ���J#h � ����#��$ !�)��	 !��� "J� &�( d.�B 

����� d�'�'[y/]�[y}/]��,�� ��	� ,�� .W��� ��
c{8 }+"	 ��(�:	 <p2 -�	�#�� �> ��8As(V)"#�	
 �>
���1	���� �� ���
 "	 ���8 +oC�X	 !�)#�	
 ��4/]+6�7


� d�'�' �� ,���}/tt��y7���� 
� +v/v[��}/[]
���� 
� �t/[7��[}����"	e.�|$� ���. .c{8 [�. 
� 

' ���(� -�:# ���������1	 !�� 
� � <p2 -�	�#�� �� ���
 
���> �J#�:# �J.�.<p2 �� ��8 ���3��� ���
 !h�� "

�������,�."	 ��(�:	 ���1	 �> ��8t^�_������ ���
+
!h�� ,bCi ,�� ���f7"C�	 ^�_ ����� �As(V) "M �� �� 7t

�#���� "C	 ����#���� �2 �.
 �� ,���)<p2 -�	�#��
y/[y����(.' �N��#�-�|�	 �� ������ ����� ,bCi ���

<p2+��c{86]��,�� ��8 ���� -�:# "��F .-��r�( �>
:	"	 ��(� ��8+�'6]����� ,bCi <p2 ���� Z�� �1�f� 
64/6"C�	 ^�_ ����� �
� ��:�� !���2 �'t76/]"C�	 ^�_ 
����� �,�� .�1�f� 
� � ;�	 �.� ,8p_ 
� I� �	�7]�A� �� 

"	 Im� �� <p2 -�	�#�� ��8����#�_ !�<p2 -�	�#�� �>
 ,bCi64/6"C�	 ^�_ ����� �
� ���> �����( ,bCit76/]
"C�	 ^�_ ����� ����� ���f .,bCi !��� <p2 -�|�	 �.�'h��
��.��+����� [6���� ����� h�� ,bCi !��� �vv������

,�� ��	� ,��.c{8 66"	 -�:# ����� ,bCi !��� �> �(�

74]/]"C�	 ^�_ ����� �
� -�	
 -�8 ����� ��)* ��64�1�f� 
��v]+�1�f� p2 -�	�#�� d.�B �� <4t/6e.�|$� ����� 


� � ��$�.v6���� �� [t����"	��� .!��� ,�AB� ���(
 ����� ,bCitt4/]"C�	 ^�_ ����� ����� ��
� |�#)c{8 

67 (���#�_ !�
� -�	
 -�8 ����� ��)* �� �>64�� �1�f� v]

� e�� d.�B �� <p2 -�	�#�� +�1�f�}/6
� � ��$�. e.�|$� 

tt ������}\���� "	��� .!��� <p2 -�	�#�� �.�'h��
 -�	
 �� ,��2 �.�67] -�|�	 �� � �1�f� [v���� ��,��

�	�.�1�f� ��t4+� ��&.�1' <p2 !h�� ���� �"	 ,�� � �.�
, �# �
�' c��f -���* <p2 e.�|$� -�|�	 -� 
� I� .�� ��

����� ,bCi -�8 �����+�� �2 �.
 �� -���� -�	
 "C	 ����#��
"	 ����� �� |�# ��8 .!���As(III) �#�_ �� <p2 ,�AB� 

,�� !�J.�)c{8 6\(-��( �� ��8 ��(�:	 <p2 �.�'h�� �
���1	 ���
 7^�_������ �����\]���� ;�	 �� �> ,�� 
-�	
v� ,��� �"	 ,�� �.� .W��� ���.� c{8+<p2 ���1	 

As(III) �1�f� �' 64�� �3� �@�� �1�f� 
� � ,v]���A� 
"	 ���� e.�|$� �� E��8 ��>��� e.�|$� �.� Z�2 �( �� �	� 

�� � .�1	As(V),�� |�*�# .!��� �1�f� �� Z�j	 67]+���1	
 <p2As(V) ����� [v���� !��� �As(III) �����6v���� 
,�� .c{86t'�<p2 �� �� -������ >� c�� ���As(III)��

"	 -�:# ~�B� �(� ."	 ��(�:	 ��8 ���3��� ^�� -�	
 �� �> 

� ���3��� �� n��	 �� ������ ��#���f�� ,bCi +�C> 
�7^�_

������ �p
 -�	
 ;�	 �7,���+���2 �� t/]"C�	 ^�_ ��
����"	��� .�� �C> 
� ���3��� �� �> ,�� "��2 �� �	� �.�

 -�|�	4/6"C�	 ^�_ ����� �2 �� ��#���f�� ,bCi ���]\/]
"C�	 ^�_ ����� �"	��� ."	 ���� �C> �� -������ >� ��8

 <p2 -�	�#��As(III) �j>��2 
� v/6[����)��pH ����� 
v(��[t�������. e.�|$� .

W��� ��c{8 64+!��� �p
 ���1	 �.��:�� As(V) �� 
pH ���v�'}"	 ��(�:	 ��8����#�_ !�<p2 -�	�#�� �>

 
� e��[]���%�"	�8�� .
 �� <p2 -�	�#�� �.�'h��%%��� 
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Co= 2mg/L As (v)
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C
�Q�!��� ���J#h ^�'�|.�As(v) ����� ,bCi �� mg/L t��	� !C°77 
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C
�+P�'�,bCi e(�> �� -������ >� c�� ��� ��#���f�� As(III) ����� ,bCi �� mg/L474/]

)e.�	
� n.��8 :mg/L 4/6=�C> ���1	 +g/L 7=���
 ���1	(

9^�_��+���� �� �;�	7-�|�	 �� ,��� [4���� �� pH 
�����},bCi !��� 4/]"C�	 ^�_ ����� �,�� ��.��_ c��2 .

W��� ��c{86v+����� �p
 ���1	 ,e.�|$� �� pH �' }
��$�. e.�|$� e.�|$� �� I�� �pH+"	 e(�> ���.����#�_ !�

�� �p
 ���1	 �>pH �����6t����� ��&.�1'��pH �����7,��.

H�9�(M �I("� � b)  

� Z�A$ !���	��� !�� �� ������ �p
 c�� ��* �(

�#�m	 ���r�� g!�'"	 ,�A& ��>��� -�11�	 �	� ���	 ^�'�|.�
� �p
���� ^�N#� "'�1�1�' ����� -� ,1��G	 � �#� �� ��
Z�	 ���N�� ����#��$ � ���J#h !�( �#� .�#��# -���� ��

 n��' ��	� c�� �� ;�A��G	 W���������6,#�� �7��
�p
 Y�=FAs(III) !�� �( +Z�A$ !���	��� n��' 

'�|.��^���� �� ���J#h � ����#��$ !�( e.�	
� 
� c��2 !�(
������ "#��X�( "��F ]O9 �OO[.���� �	� � !�( ���	� ,��

A��G	 ����J.� L� �p
 Y�=F ��As(v) !���	��� n��' 
Z�A$+h�� "J� &�( .� ��8�� ����#��$ ^�'�|.� �� "

� ����#��$ ����A	 !�(��	���� ����1	 n��' ")
�' c��f ��M
' ,�' ������ ����� ,bCi�"	 ���f ��� ���_ ."	�'D�$ -�

 Z�A$ !���	��� !�� "�'� �' �.h �. ������ �> ���#
"	 c�m:' �(�+��
� ��A	 �p
 ��2�# �. ���� c��f �p
 �

���� ��
� Z��A' � ���� ,:_��.����� W��� �� c> �� c��2
��1�' 
�+"	�X:	 !���	��� !�� �� ������ �p
 �> ��8
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Pant 

Z�A$ ~@��-�m�� ,>�8 ��8+��G' �.�'h�� �� "#��X�( � �
���� ���J#h Z�	 ��.

e.�|%$����%%1	 ���%
 +%%	 !�%(��	���� 
� "%%m. �e.�|%%$� �� ��
 ,�� �p
 -�	�#���e.�|%$� �%� �%> ��* ���%1	 ���%
 +�G%� 

,%�� ��#�8 �p
 ���	 ����F� �� �> "���&' �p
 !��� ��
�	+
"%	 e.�|%$� �%%��. �%> ���%%�1�' ?��%%F �%� d%%CG	 �%.� �%B�2 

�.��_ �X:	 .��%�.h� �%���� ,bCi+!�%J.� ����%	 �%C�
 
� 
"	 �> ,�� ' ,�' �� �p
 c�� �#��'��(� ���f ��� ��X:%	

 �8�>
� "��%# �%� Z�%A$ !���	��� n��' ������ �p
 c��
 ,%bCi �� �� ��� e�>�� ��# � ����# !���� �. �
�� e�>��

 ,�� ����� ."	 �p
 ���$� -��� ;��3�	 ;��%� �%.� �%� �#��'
 %�
�' �%%#�� !�� �� �%> �p%%
 c%�� !��%%��� �� �%> ��%%8 �!�%%(
���
+��%
� ,%bCi �� �%( !��%� !�� 	 Z����� c)� �G� 
����+� ,bCi !��� h��'+"%	 c��2 !��:�� �p
 -�|�	 ��%8�

-� 
� I� �	�+�p%
 !��%� ��%
�	 �G%� -�8 ����	 +�%��� 
h�� ,bCi !��� �p
 -�	�#�� e(�>�'"%	 ���%��� ��%8 .
�

1�f��t]���A� -�	�#�� ;��3' ��%�.�)# � ��%8 ��:%�� �p
 !�(
 �%%� ;��%%3' �%%.�74�%%���"%%	 �%%�� .%%' Y�=%%F �����%%� ���

 + <p2 -�|�	 �� -������ >� �m�.� �� �b#As(III) �����	 �� 
pH � z.�� !�( �"%�> -�|%�	 �� � ���� ��� -��� � "j�F ;���

 ,�� �� 
� <p2 c��f+� -� <p%2 !��� ,�� ^
h �p� c%�� 

-������ >�L��� �#�_ c.�&' As(III) �� As(V) ��%�# ���3�%�� .

�� �#q� >� �� � ;��J�	�� +�C> c�&f 
� "3C�X	 ;�&�>�' �%.�
 Y�=F ��$�_ ���f "���� ���	 �#� .�%8 �X:%	���%� �� �%> 

����> �� >� �>p�� ��$ !�(+	 �C> �%mC�� �.�'��%� ��%8�� �� ��
A�%�� � ;��J�	�� -� 
� ��( �� >�%-x��� ���� ���f._%���| 
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8%%���>���1	 4+6]+64�7]"C�	 ^�_ ����� �C>%�+f%%���
 d�'�' �� ,��t4+v4+y[�6]] ���� As(III) �� �� 

As(V)�.��# c.�&' .' Y�=F ������pH L���	��� ��mC�� �� 
Z�A$+�3� ��� �G1# �> �N#� 
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 ��� ���	���t/}�'6/[,�� +�� �G� �p� �' Z�A$ !���	�
"#�	
 �>pH<pHzpc �8��+,�� ,&j	 ��� !���� .W��� ��

 ���|_EPA+pH ����� 7/}�G1# Z�A$ !���	��� !��� ��� �3�
 �N��# �� � ���� ,&j	 ���F ��� !���� Z�A$ !���	��� �> ,��

-��#� "	 ��)� �� �( �.��# �p
 �#��' ]9O[.�B�2 ��1�' �� 
	 �> �8 ��(�:	
 ���1����� �p,e.�|$� �� pH �' }e.�|$�

 e.�|$� �	��� �� � ��$�.pH ?	 e(�> �� ���:	 ��$�. �.� �> ���. 

���|_��� 6��u�7�-��. ���r�( e#���m�( �"	�8�� 
]OP[.�> "G.��8 ,�'pH 
� ���> 7/[,�� +"#�. ��i �#�_ 

H3AsO3,�� d��i �#�_ "	 ��b�#� �!���# �> ���
����#��I�\�8�� ���f�� ��8 c2 ���	 � ���	��� �G� ��� 

]OQ[.-��r�( �>pH <�M �� y"	 e.�|$� �#�_ ���.
"#��#�H2 AsO3

-������ �p
 ��:�� �.������ � ��$�. e.�|$� 
"	 ��b�#� ���	��� �� �q.� "J����� 
� "8�# ���t�8�� .��pH 

!h��["	 e(�> ,��� �� ,����� �p
 "8�# �> ���. 
� 
,�� ���	��� �G� 
� `$� .���
 ���1	 �� �B�2 ��1�' ��7

1 Lin 
2 Wu 
3 Wandervals  
4 Specific Binding 

����� � ������� ���	�
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���� �� ^�_ -�	
 ;�	 �7,��� +�j>��2 <p2 ���1	 
\6�����8 c��2 .�A��G	 �� ��( �� L� ���1	 �.��:��

 <p2As(III) �� pH ����� v/y����� � ��8 ��(�:	 
7/[v���� "M �� 7t�� ,��� 6]���� �� ^�_ ���� ���	���

,�� ."	 c��2 �.��1	 ;��3' �� k���	 �#��'���1	 ���3��� 
�8�� �p
 -�	
 ;�	 � ��8 .���	 �� �p
As(V)+��(�:	 

�> ,�� ��8 ��� ;����� !��� <p2 ���1	 �.��:��pH 4�'
4/v������� � ��	� ,��[t���� ,bCi !��� 7"C�	 ^�_ ��

������pH  ����� 7/v,�� ���� .��8 ���8� g> �p
 c��� �>
 ��pH�� .�#�_ ��� ����> c�� !���# �)�' �> ,�� -� �� !�(

Z�A$ !���	��� � �� �� ������+I�����#�� o�AB �p
 
,�� .�� �p
 �j>��2pH �����R+"	 "8�# �N#� 
� �> ��8

 !��� 
��# ���	 !x�#� � �p
 
� ��8 ��
� !x�#� ��� ;��3'
���� .�6-��> H3AsO4�j>��2 ,�� .<p2 -�	�#�� e(�>

 �� pH�'h��+-�. !h�� ,bCi ��l2 
� "8�# −OH,�� .
pH ��.� Z�A$ !���	��� 
� ���3��� �� ������ <p2 !��� Z�+
n��' ���3.@>��	�� �� e#���m�( �
� !�4/4�'v���|_ 

,�� ��8 .e(�> �> ���� -�:# �A��G	 Z�2 �.� ��pH �� 
���1	 �.� �� !����+����# <�=	 �� �� ,�u��Cf ��C> ��&.�1' 

1 Dissociation 

�TDS� �� ����� e.�|$� �G���+^�|� � ��$�. e.�|$� 
"j�F ���� ��
� ��8 ��3=' �� !�A� !
��]99[.z.��# 

?	 -�:# �C��2 �> �(� Z�A$ !���	��� 
� ���3��� ;�����
 ~@��"CA$ ��8+g�b�' �� !
��# pH -� e(�> �����# ��
� .

�,��( ���* �� �> ,�� �b# -� 
� ��lf?��AB�+�� 
��#
 e.�|$� � e(�> !��� "u��Cf � !���� ���	 
� ���3���pH �� 

����# ��
� ��8 ��3=' � ^�F .
� "8�# ;��GF �J.� ;��&� ��
 �b# 
� � ��8 <p2 ��#�GF ���	 �.� 
� ���3��� � !���)J#

� -��1	 ��.��$ |�# !��=�f��$�� �"	 �' ��8.
?C> ��M ��+?	 -�:# �B�2 ��1�' 
� c��2 z.��# �> �(�

?	 ��8 ���3��� Z�A$ L���	��� ���
 �. -���� �� �#��'
g� �� �� ?#��	�8� �� 
� ������ <p2 �� ���G	 ���� L�(

� �(����� �� ?J#�F ��3=' �� �p
 L�)#��� ;��� ���>
��� .k��	 ?8�� ���* �A��' ��&�� �� ��:�� ;�A��G	 ^�N#� �� 

?	 Y�=F �.� �8��.

c�3���!�^ 
;�1�1�' ���� #� ?��	 ,.��2 
� ���3��� �� �B�2 ��1�'

 �> ����� ^�N#� �� -��)' ?m8|� ^�C� ��J:#�� ?�8��)�
�#��� ?	 ^@�� �� ��F ?#����f d'��	 ���1	 -�_�� .�# .
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