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Determination of Diquat and Paraquat in Water Samples 
by Solid-Phase Extraction and HPLC/DAD
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Korea Institute of Science and Technology,
P. O. Box 131, Cheongryang, Seoul, Korea
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The quaternary ammonium compounds, diquat and paraquat, are commonly used herbicides. This method
is used for the determination of diquat and paraquat in water samples by solid-phase extraction and liquid chro-
matography/diode array detector. And the molecular ion and characteristic mass ions of two compounds are
confirmed by using positive ESI/MS. The concentrations and species of the ion pair reagents, column tem-
perature, the pH and the species of the extracting sorbents were optimized to get high recoveries and good
chromatographic resolution between diquat and paraquat. Extraction recoveries of diquat and paraquat were
89% and 93%, respectively by using C18 cartrige at pH 11.5 of sample and 2 ml of solvent volume, and the
relative standard deviations were less than 5%. The mobile phase was adjusted to 0.05M of 1-heptanesulfonic
acid at pH 5.5 and column temperature at 40oC for baseline separation of them.

Key words: SPE, HPLC, ESI/MS, Diquat, Paraquat

�� � �

��� �����	 
��
� �� ���� �

��� ��� �� ���  !" #$%& '�( )

*+
 ,-��	 �
�. /0� 12 3456�7

89�. /: ;<�
 �� => �5
 ������

	
�
�
����
�
����������������� ��������
�? ��������

	
�
�����
���������� ������������ ���������
�� @AB

	 C	 89%(� DE FGH BIJ K 89�: L

MN ���	�

���� ONL P3 Q�� 
R� S*%

T UV�L(� =O� >� 
W X� YZ[H \:

��= �5L0�

�� 
R]^_	: S`� ab]^ c

de f�	 gh> _3�7i jkE =O8l> 8

mn.
 /�(����� h\�7i �R 89�L ������

o	��pn� ����� Lj� Lq( �r��: 89�

> �;	 
E =Os[ c 8l t
 jk* n.%

. /0��� Lu> �vH ���� 
� 5w\x0�

*yL5 z{ f s_ =� |2�: ������?

��������� }~��	i 
R� UV�
 �H C�

K�� ����� L�> �� �i�, �^L �+�

†����������	�
 �
���� � ��������	��������

Fig. 1. �������� 
��
��
��
 �� ���
�� ��� �����
���



��� ���������	
���
(� Lu �yu� ���� �E ���	: ���

�����	��������� 
�
��������
����� ���i� c

�R�	�z)�a	������ ���������������  !�H L

9E �� fL /0� ������ ;j���y> �

[�? ��� �67 �4
 L�&,: ���	 8

9L ���( "# !� �� 9P 89�L P3 �.

�4��i �� W�� 
,. /0��	���� )�5� M

i� �A9�� �6 ��� �� �� ������?

��������> �4
 & ¡ ��L /0�

�
� �R�	�

z)�aH L9E ��� �������� �
��
��� �
$
��
�

����
 ������������ ¢� ������ ������������� 89�

7 %& �
�
����	 ���: ��L C	 89%. /

0� L ��� L9�� ������? ��������> LM£�

¤N�¥T �
$
��
 ����
 ������j�7i �4
 


¦�(� DE Lu� §§ 0� ¨W�7 %&H S*�

� K�� ����
������ �
�
����	 ���T ©i
 ª
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