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一一一一、、、、选择题选择题选择题选择题 ( 共共共共 15题题题题  30分分分分，，，，2分分分分/题题题题 ) 

1. ������ Fe�Cr�Si�Ni�Mn�Al� !"# Cr$Ni, %Na2O2&', ()% *+,
----------------------------------------------------------------------------------- -------------------------------(    )  

    (A) -./          (B) 0./           (C) 1./          (D) 23./  
 

2.  45678978:;<=>?@,--------------------------------------------------------------(    ) 

    (A) ABCDEF>AGHI9           (B) ABCDEF>JKHI9 

    (C) 
JBCDEF>AKHI9           (D) 

JBCDEF>JGHI9 
 

3.  GLMNOPQRST56789U>,---------------------------------------------------------(    ) 

    (A) K2Cr2O7         (B) EDTA            (C) FeNH4(SO4)2       (D) Na2S2O3 
 

4.  VWXYZ[\]^_`abcde -----------------------------------------------------------------(    ) 

    (A) Na2C2O4      (B) H2C2O4⋅2H2O    (C) K2Cr2O7         (D) Na2CO3 
 

5.  1:2 H2SO4fgbcdbhijk--------------------------------------------------------------------(    )  

    (A) 6mol/L    (B) 12mol/L    (C) 24mol/L    (D) 18mol/L  
 

6.  lmnopqhrstuvwx BaCl2⋅2H2Oyz{Ba |}~������������������
 [Mr(BaCl2⋅2H2O)=244.3, Ar(Ba)=137.3]

��{����|�---------------------------(    ) 

(A) x =55.42        s=1.5                (B) x =56.15         s=2.1    

      (C) x =56.14        s=0.21               (D) x =55.10         s=0.20 
 

7.  ����������� ¡¢£¤,¥¦§¨©ª«¬­®��� -̄-------------------(    ) 

 (A) °±+²³   (B) ´µ¶·+²³    (C) ´µ¶·+¸¹    (D) º»¼½¾¿+¸¹  
 

8. ÀÁ Na2H2YÂÃÄY
4-ÅÆÇÈÉÊËÌÍ

[δ(Y
4-
)]Î,ÏÐÑÒÓÔ-----------------------(    )  

    (A) δ(Y
4-
)ÕÖ×ÓØÙÚØÙ     (B) δ(Y

4-
)Õ pH

ÓØÙÚÛÜ
  

    (C) δ(Y
4-
)ÕpH

ÓØÙÚØÙ
     (D) δ(Y

4-
)Ý pH

ÓÙÜÞß
  

 

9.  à pH=10.0 áâãäåæçè,é EDTA êëìíîá Zn
2+ïðñòóôõ

, éö÷øùúû
--------------------------------------------------------------------------------------------------------------------(    )  

    (A) [Zn
2+

']=[Y']     (B) [Zn
2+

]=[Y
4-
]     (C) [Zn

2+
']=[Y

4-
]    (D) [Zn

2+
]=[Y']  

 

10.  üýEDTAápKa
1
∼pKa

6

þÿ�
0.9 , 1.6 , 2.0 , 2.67 , 6.16 , 10.26��pH = 13.0 ��c mol/L EDTA����	
��
��������������������������������������������������������� (   ) 

    ( A ) [ HY ] = [ Y ]    ( B ) c (Y) = [ Y ]    ( C ) [ H2Y ] = [ Y ]   ( D ) [H2Y ] = [HY] 
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11.  ()*+,-./,01 Fe
2+23456

,789 Fe
2+:)*;<=>

---------------------(    )  

    (A) HCl        (B) H3PO4         (C) HF        (D) ?@A  
 

12. BCD</-.EF(*GHIJKLMNOP -----------------------------------------------(    )  

    (A) 2Fe
3+

+ Sn
2+

 = Sn
4+

+ 2Fe
2+

         (B) MnO4
-
+ 5Fe

2+
 + 8H

+
 = Mn

2+
 + 5Fe

3+
 + 4H2O  

    (C) Ce
4+

 + Fe
2+

 = Ce
3+

 + Fe
3+

          (D) I2 + 2S2O3
2-
 = 2I

-
 + S4O6

2-
  

 

13. QRSTUVWXYZ[\]^_`---------------------------------------------------------------(    )  

    (A) 
[\abcdeUfg

                  (B) 
[\abh_deUfg

  

    (C) 
[\abijklQmnop[\q      (D) 

[\arstuv[\wx
  

 

14. yz{|}~�����{�~��y,���������~�---------------------------(    )  

    (A) FeCl3         (B) BaCl2       (C) NaCl+Na2S       (D) NaCl+Na2SO4  
 

15. ������(ε)
~���

------------------------------------------------------------------------------(    )  

    (A) mol/(L �cm)     (B) L/(mol �cm)     (C) mol/(g �cm)     (D) g/(mol �cm)  

 

二二二二、、、、填空题填空题填空题填空题 ( 共共共共 20题题题题  40分分分分 ，，，，2分分分分/题题题题) 

16. � � � � � �   ¡ ¢ £ ¤ ¥ ¦ ¦ § ¨ (1)_________________________________; 

(2)_______________________________;(3)___________________________©    

 

17.  ª NaOH «¬­® H3PO4 ¯ pH = 4.7 °, «¬¤±²¤³´£µ¶·¨ ____________ 

________________________________©    (H3PO4 ¤pKa1~pKa3¸¹º 2.12»7.20»12.36)¼  

  

18.  ½¾¿ÀÁÂÃÄÅÆÇÈÉÊËÌÍ, NaOH ¾¿ HCl Î¾¿ÏÐ__________, NaOH ¾¿
HAc Î¾¿ÏÐ________________        Ñ(Ò pH

ÊÓÔÕÖ×ÕÔÕØÙÚ
)  

 

19. ÛÜÝÞßàÄá¿ HCl
ÅÆâãäå

HCl æçèéêèëìíî                 
âïðñçò

                     óôõö÷ãä pKb = 4.76ø 

 

20. ùúûüýúðþ CO2

è
NaOHÿýâò��îóôõö�ù�NaOHÿý�ïðõ�ðüè��â�	
��
����

CO3
2-����

                        
�������

             ����� �! "#$% 

 

21. &'()*+,�NaOH-*K2SiF6./012HF3K2SiF6 + H2O 4 H2SiO3 + KF + HF 5
Si6NaOH

27829:;<
                 = 

 

22.  > pH=10
2?@ABCDE

,FGHT(EBT)
<IJK

,L EDTA
CDMN

Ca
2+O

,PQRSTUV
,WXYZ[\]________________^_`abcdef, ghijklmn____o,hiXklmn

____op  

 

23.  qr PAR
defs

H2In t HIn-uvwxoyIn2-z{|}~�����������PAR �
pKa2

 = 12.4������}������������� pH = ____________________��� pH 

________________������~����� 
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24.  ¶ EDTA ·¸¹º M, » M ¼½¾ A,B,C ¿ÀÁÂÃÄÅ ,ÆÇÈÉαM ÊËÌÍ
__________________________________________Î  

25. ·¸ÏÊÃÄÅÐÑ Yα ÒÓ                      Ô Yα ÕÖ×ÔÒÓ                 Ø  

26. ÙAl
3+Ú

Mg
2+ÛÜÝÞßàáâãäMg

2+åæáçèéêëìíîAl
3+áïÙ         ð ñòóôðõö÷øùúûüýþÿ                                        � 

 

27.  
��������	

, 
�� KMnO4 
�
 ___________________________����; ����
 SnCl2��� ____________________________�����  

28. �� !"# 2A
+
 + 3B

4+ $
 2A

4+
 + 3B

2+%&'��()'*'+,-. 
0

AE  / 
0

BE 0123456789:;<=>
                                        ? 

 

29. @ABCDE@AFGHI            E@AJKLMI            N 

 

30. OPQRSTUV WGHXYZ= 
S

SQ
K

− [\Q ]                 Ŝ ]              ^_
Q-S`]                 K̂a                    bcd 

 

31. efNH4SCNghijk           elghm            nopqr 

 

32.  stuvwxyz{|}w~��������,���� D=20,�����~��,�~��
(E)
x�

_____________________________�  

 

33. ����������� ¡¢£¤¥¦§ ©̈ª¢
               «¬­¢             «®¯¢

                «°±¢               « 

  

34. ²³´µ¶·¸¹º»¼½¾¿ÀÁÂ¸½ÃÄÅÆÇÈÉÊËÌÍÎÏ Ð
1ÑÒÓÔÕÖ 500mLK2Cr2O7×ØÙÚ¸                  Û Ð
2ÑÜ 25.00mL HAcÝÞÚ Ð̧

NaOH
ÙÚßàáâãÑ  ̧                     Û Ð

3ÑËÜ CaCO3äØåæçÇè CaCO3

¸
                      Û Ð

4Ñéêë½ìíîïð                  
ÁñòÛ 

 

35.  óôõö÷øùúûüýþÿ���������  

    (1) pH=1
�

EDTA
þÿ

Bi
3+

________________  

    (2) pH=5
�

EDTA
þÿ

Pb
2+

________________  

    (3) pH=10
�

EDTA
þÿ

Mg
2+

________________  

    (4) pH=13
�

EDTA
þÿ

Ca
2+

_______________  

 

三三三三、、、、计算题计算题计算题计算题 ( 共共共共 5题题题题  45分分分分 ) 

36.  	10 
� 

    �
�25.00 mL 0.4000 mol/L H3PO4�30.00 mL 0.5000mol/L Na3PO4��������100 mL, ��
25.00 mL����,

��
: 
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    (1) 56789:;<=,>?6 0.1000 mol/L HCl @ABC?  

    (2) 56DE:;<=,>?6 0.1000mol/L NaOH @ABC?  

     

37. F10 GH 

 IJKLMNOPQPb3O4 RSTUVWXY 0.2048 gZ[\HCl]^XYZ_`abcdefghij
K2CrO4k Pb

2+lmn
PbCrO4oplmqrhstuvwfxhyijqz KI {h|

0.1000 mol / L }Na2S2O3~�v�����} I2
h|�

24.68 mLo����xPb3O4 }�z��o
[ Mr(Pb3O4) = 685.6] 

 

38. �10 �� 

    � 100mL����Ca
2+���

CaC2O4 �H2O,������� ¡¢£¤¥¦§¨ 0.80µg©ª
HAc-NaAc«¬��­®�� pH ¯ 4.70, °��� ±²£³´µ¶·��¸¹?  

    [Ksp(CaC2O4) = 2.0º10
-9
; pKa1(H2C2O4) =1.22, pKa2(H2C2O4) = 4.19, Mr(Ca) = 40.08]  

 

39. »10 ¼½ 

 ( 1 )¾¿À 0.20 mol / LÁÂÃÄpH = 10.0
ÄÃÅÆÇÈÉÊËÌ0.0200 mol / L EDTAÍÎÏÐÑÄ

Cu2+ËÒÓÔÕÒÖ×ØÄpCu′ÙÚ( 2 )ÛÜÝÞßàáâãäå0.0200 mol /L EDTAæçèéêë
Mg2+

ãìíîïðñë
pMg Ùòóôõ( 3 )

ä
Cu2+öMg2+

ëéêÞß÷øùúûüýãþÿ������æçõ�Ý��	Ú 

[
� lg K(CuY) = 18.8 , lg K(MgY) = 8.7Ú pH = 10.0
ñã

lg αY(H) = 0.5 , lgαCu(OH) = 1.7 , 

 Cu2+-NH3�
�ë lg β1�lg β4

���
4.31 , 7.98 , 11.02 , 13.82] 

 

40.  �5 �� 

    ������������ !"#$%&'(�)#*+,-.�/0 100mL
%1'

10mL, 2�.345
50mL

%� 1.00cm
#��67

470nm8�9:;< [ε470=1.3=10
4 
L/(mol >cm)]

%?@$#A)BCDEF7:;<G
,HI&'*+JKL? [Ar(Ni)=58.69]  

 

四四四四．．．．论述题论述题论述题论述题( 共共共共 2题题题题  35分分分分 ) 

 41. M20NO PQRSTUVWXYZ[\]]PQT^_Z`abc EDTAdefgh pH i 3~4
fjdeklfmgh

pH i 5~6
fnopqderstuvEDTAwwxyz{|}~�� �

1�f�����������ghv��y 

 (2).��rs��n��rs�v������ 

(3). ����nvEDTAde���� psf¡¢�f£¤¥�ps¦�y 

(4). §¨d©NaOHde�f§ª«¨�n NaOHdedz�¬��­�nvd®¦�����  ¯°
lgK(AlY) =16.3

f
Ksp(Al(OH)3)=10

-32.9
 

pH 3.4 3.6 3.8 4.0 4.2 

lg±Y(H) 9.70 9.27 8.85 8.44 8.04 

 

42. ²15³  ́µ¶·¸¹º»¼½¾¿ÀÁÂÃÄ Å
GB/T5009. 5 – 2003ÆÇÈÀÉÊË·ÌÄÍ 

(1).ÎÏÊË·ÌÄÀÐÑÒÓÔ 

(2).ÕÖ× ØÙÚÛÜÝÞßà»¼Àá¶âãäÀÒåÔ 

(3).æçèéêëìíîïðñòóôá¶õ»¼½Àöâ÷ øøîÀùÄÔ 
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