
��������	
 99 � � 2  � � � � �� � � � � � � 	 
� � � �  
��������������������� �� �� �� � ����	 
	 
	 
	 
 �������� 2 ��� ���� ���� ���� � ����� � � � �� � � � �� � � � �� � � � � ����82403�������� � � � � �� � � � �� � � � �� � � � � ����82404���� 
� � � �� � � �� � � �� � � � 2����� � � �� � � �� � � �� � � �  ����� � � � � � � 	 
 �� � � � � � � 	 
 �� � � � � � � 	 
 �� � � � � � � 	 
 � ����________________ 
����� �� � � 	 �
 � � � � � � � � �� � � � �� � � � � � � � � ! " # � $ % & ' � (

) * + �� , " - . /0 
�1 � 2 3 4 5 6 7 408�9 8 2.5/�: ; 2B < = > ?�
 � @A � ��& B C D E F �
 ��
G " H I JK � �L �" - . /0 

�  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����M

� � �� �� �� � � � �  !� � �  !� � �  !� � �  ! """"# $ % & ' ( ) * + , � �# $ % & ' ( ) * + , � �# $ % & ' ( ) * + , � �# $ % & ' ( ) * + , � � ����M

�4�1. � � � � � � 	 
 � �  �� � � � � � � � � � � 	 
 � 0.062 ppm � � �� �� � � �

0.005ppm  �! " 0.062 ppm # $ % � & ' ( ) 

� 62 kg/L  � 62 g/L � 62 mg/L � 62 µg/L 

�1�2. * + , - . / 0 1 pH 2 � 6.8�3"4 5 2 # $ % � & ' 2 ) 

� [H+] = 1.58 x 10−7 
� [H+] = 1.58 x 10−6 

� [H+] = 1.58 x 10−5 
� [H+] = 1.58 x 10−4  

�1�3. $ 6 7 � 8 9: ; < = > ?�� & ' ( @ A ) 

�@ B 9: CD B 9: E F G # H  �@ B 9: CD B 9: IJ K  

�9: � L M N OP O�  �9: � CP O� E Q R# H  

�2�4. S TU � �6 7 V W X / Y Z [ \ � ]��������	
��  � & ^ _ ' ( @ A ) 

�4 ` , � a b C` ,   �4 ` , c % 6 d e = > f e  

�4 ?a g Z h ' [ \ ` i ]j �  �U Rk� l m n [ \ � Q Ro p  

�1�5. � & q 6 7 r s ` , tr s u v (w x y z�y { | } ~ tu v )� � ) 

� 1 M H2CO3C 1 M NaHCO3�� � � �  (M = mol/L) 

� 0.5 M H2CO3C 1 M NaHCO3�� � � �  

� 1 M H2CO3C 0.5 M NaHCO3�� � � �  

� 0.5 M H2CO3C 0.5 M NaHCO3�� � � �  

�2�6. � � Q Rt NaOH ` ,  100 � � �� � 1 M H2SO4 ` ,  35 � � / C�� NaOH E Q R� � 

� 0.35 M � 0.70 M � 1.05 M � 1.40 M 

�1�7.�� � � � � (EDTA)� Z 6 7 � � � � �$ � Al3+�O� � � ?��� & ' � � � � � � � ) 

� 1:1 � 1:2 � 2:1 � 3:1 

�4�8.��� � � � � (EDTA)� 0 � � � R?�pH 2 : �   � ¡ ¢ ) 

� 1 � 4 � 7 � 10 

�2�9.� 0.1 M \ z(HCl)̀ , £T 0.1 M ¤ � � ¥ (NH4OH)̀ , �; £T¦ § ?�� & ' ( @ A ) 

�̀ , ¨ / ©  �̀ , ¨ ª z©  �̀ , ¨ ª { ©  �̀ , ¨ y z©  

�3�10. 6 T� t NaOH ` , « ¬ CO2  P ®z¯ �° ± p ² BaCl2 n ®z¯  P BaCO3³´�µ¶�z

{ £T0 � CO2t� �· ¸ ¯ ¹ �� º 7 » ¼ ) 

� BaCO3 ¶�� HCl ½ ° £T � BaCl2C®z\ 9:  P E  � ¶�� NaOH9£T 

�̀ , / ¡ t NaOH¶�� HCl£T �¾ ¿ / m  P Na2CO3�¶�� NaOH9£T 

�4�11. * À � � � � Á Â � � aÃ�p Ä Å Æ � Ç È É 1 Â � � bÃ��Á � / tÀ � Ê Ç G � ' ) 

� b/a � a/(a+b) � (a-b)/b � (a-b)/a 

�1�12.£T 50 � � � - . / Pb2+tÀ � �� Ë �Ì 25 � � 0.010 M� �� � � � � (EDTA)�3"ÍÎÏ

Ð tQ R� ¡ ¢ ) 

� 0.005 M  � 0.010 M  � 0.015 M � 0.030 M 

�2�13. * Ñ � � � � ¶�Ò Ó Ô Õ Ö × Ø � Ù Ó | Ú Ó �Û Ü · � � Ó tÝ Þ �� & ^ _ ' ( @ A ) 

�Ô Õ Ó  > Ù Ó  > Ú Ó  �Ô Õ Ó  < Ù Ó  < Ú Ó  

�Ô Õ Ó  > Ù Ó  = Ú Ó  �Ô Õ Ó  = Ù Ó  = Ú Ó  

�2�14. ß ÏÐ à á â ã �â ã ä å tæ ç ¸ � 

�/ ©  �è © (@ æ ç ) �ß © (é æ ç ) �6 ê ß © �6 ê è ©  

�3�15. Â ÍÎ- . ë � �� & ' � ì í î ï ð T� Ç j ) 

�ñ # � j ò   �ó ô õ Ó ö Ç j   

�Á Ð « ¬ Ó ö   �÷ ô Ó -¶ø Ó ö Ç j  

�3�16. 0 Ç Ð « ¬ Ó ö ?k� n � 200 ~340 ù ú (nm)Ý Þ ��- . � Ë �� & q 6 � û � ü ë $ ) 

�ý þ  � PS�� �� �  �� �  

�1�17. � � � � �� � ��� � � 2.0 x 103 L cm-1 mol-1 ! " 1.5 cm�# $ % �& ' �()*���+

, 0.58�-  . � � � �/ +,0 1 2�

� 1.93 x10-4 
� 2.90 x10-4 

� 5.33 x10-4 
� 8.70x10-4 

�3�18.®-18 � � (C-18)̧ , � � j / � 	 �t� j Ç Ï � � �
 n �î Ç Ï A�BC C � 7 � � � �k B

� � � �A � È � � ���� ' ( @ A ) 

� © � � � A > C > B  � © � � � A > B > C  

� © � � � B > C > A  � © � � � C > A > B 

�4�19. Z � � � � � � t^ _ �� & ' ( @ A ) 

�� R° � % ñ � � � R° � % , �  �� � � � � � a � � ©  

�� � � � � S 	 � � IÎ, e  �¶ 
 : �ï ð � � � � � � j  
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�1.2.3.4�20. Z � ñ # � j � t^ _ �� & ' ( @ A ) 

�� � � N � � ñ � t� � ]� � î ï ð Ç Ï �� �U RtN � î ï ð � � � Ç Ï 

�U RN � ¶� � � à � ï ð î o p Ç Ï  u  �! " ÏÐ # 0 $ ¸ Î% % & ' © # 0  

�3�21.�è ÏÐ à á â ã î Ç Ï� & � � Al(OH)3�Na2CO3�Hg(NO3)2�� & ' ( @ A ) 

�� NaOH } ~ ` , ï ð ( )  � AlÏÐ � � �  

� NaÏÐ � � �   � HgÏÐ � � �  

�1�22. � & q 6 � T� Ç j * ò ¶� + , Ì - . / - . / � t 0 1 ) 

�� � 2 p ò (standard addition method) 

�3 � ò (internal standard method) 

�� � õ ò  (calibration)-�a H Q R� � . 4 5 � � õ  

�ô 6 ò  

�2�23. p Q 7 � % Hg2Cl2] AgCl89 � � ³´�' ( m ` i ) 

� Hg2Cl2  � AgCl  

� Hg2Cl2] AgClIa `  � Hg2Cl2] AgClI` i  

�2�24. Ç Ï HgS� CuS³´¶�} : z ; CuS ` i (3S2– + 2NO3
– + 8H+ → 3S + 2NO + 4H2O)�! " CuS

Õ P ' � 9: ) 

�³´9:  �� � < Á 9:  �= � � 9:  �z{ 9:  

�4�25. ï ð Ç j ?�- . 4 5 (sample preparation)> ? t @ Ë A t� ' ) 

�B 1 Z C D © t- .   �E - . ¶Â - 0 3  

�E - . F % G H   �E B - I 1 - . J á Oë � Ç j t� K  

�2�26.k6 Ç j � L M N 0 3� O P Q 2 I� –0.5 ppm��4 Ç j 0 3� Z ' � P Q ) 

�R S P Q  �T U P Q  �B - P Q  �� 0 P Q  

�1�27. � & ' ( % ÎÇ j 0 3n �t 3 � � . (internal standard): � 5 t V W ) 

�# 0 $ X : R�Ç j � 6 �  �Y Z � � [ R 

�\ ] � ^ �� � . ° � _ a Â `  �a F 1 <  

�2�28.�z{ R b 0 3 [ � t pH 2 � ' ) 

�� % 7.0 �c � % 7.0 ��% 7.0 �d � 5.0 

�3�29.� AgNO3 ` , £T NaI ` , �O AgI³´(Ksp = 8.3 × 10

� 17 )�� O $ � § t Ag+ÏÐ Q R� ' ) 

�7.2 × 10

� 9 M �8.3 × 10

� 9 M �9.1 × 10

� 9 M �e ò f T 

 

�4�30.� Ag+ÏÐ £T Cl

�

] I

�

� � ÏÐ �! " AgCl(Ksp = 1.8 × 10

� 10)� AgI(Ksp = 8.3 × 10

� 17)' ( m � ³

´) 

�H ?³´ �Ia m ³´ � Cl– ÏÐ  � I– ÏÐ  

�1�31.�y z£Tª { �% $ � § g E ` , � ' � ` , ) 

�r s ` ,  �y { ` ,  �ª { ` ,  �[ � ` ,  

�1�32.�y { £Tª z h $ � § 6 ê ?�` , t pH 2 � ' ) 

� pH = pKa � pH > pKa  � pH < pKa � pH = pKw 

�1�33. Ç j SO4
2 �

ÏÐ ¶�¾ i Ba2+ÏÐ �O BaSO4 ³´�³´¾ j È �¾ i EDTA p ² k l �O

Ba(EDTA)2 �

ÏÐ �g �Mg2+ÏÐ £T¾ i t EDTA � ' � £T) 

�m ° £T �B C £T �9£T �½ ° £T 

�2�34.� Ce4+ÏÐ (Ce4+ + e

� → Ce3+, E° = 1.70 V) £T Fe2+ÏÐ (Fe3+ + e

�

 → Fe2+, E° = 0.767 V)�O £Tt

n o § (0£T p )tæ � � ' ) 

� 0.93 V �e ò f T � 1.70 V � 0.767 V 

�1�35.qr / % £T$ � § ? s t æ  tæ � � ' ) 

� 1.23 V � 0.93 V � 2.47 V � 1.70 V 

�2�36.�æ u Â Ç j ò (electrogravimetry analysis)Ç j ` , / Cu2+ÏÐ �� Cu2+ÏÐ S v w æ  (ß  )q

m Õ P ' � N � ) 

�� �  �< Á  ��� �O - � �  �; � i Ï 

�3�37.�Ç Ó Ó R b Ç j V W - ä / Fe À � �k� � . � � õ � xA = 0.053 × (µg Fe) + 0.002x�$ y8

- . « ¬ R� 0.032 Ö � � - ä « z R� 0.131��� � - ä / Fe À � � ' ) 

� 1.87 µg � 2.43 µg � 1.83 µg � 3.04 µg 

�2�38. * { | À Z | } 13.5%�L Ç j 3 N Ç ~ 1 < 10.2%�10.3%] 10.2%�! "4 � � Î% � & ' ( ) 

�� � A R] � } � R  �� � A R] � } � R 

�� � A R] � } � R  �� � A R] � } � R 

�1�39. � & ' � � � a ë % �ñ # � j Ç j ) 

�Ä a � T© � �  �Ä � T© � �  �� � Õ © � �  �� � � Ç Ð  

�3�40. � & ' � # 0 $ ë � ÏÐ à á �  , # � j ) 

�÷ ô Ó # 0 $  �� ö � # 0 $  �� æ R # 0 $  �Ù Ó # 0 $  

 


