
《无机化学简明教程》(第2版) 英文部分习题解答

Answers to the Exercises
1 
1-1 (c)

1-2 (d)

1-3 (c)

1-4  a

1-5 d, a
2 

2-1  -123.5 kJ(mol-1

2-2  -813.4 kJ(mol-1

2-3  (a) C12H22O11+ 12O2 =12CO2 +11H2O   
[image: image1.wmf]rm
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(b) The molar weight of C12H22O11 is 342g(mol-1. Thus the heat released by oxidizing 1g C12H22O11 is 16.5 kJ.

3
3-1

(a)            CH4 (g)+ H2O(g)
[image: image2.wmf]CO(g) + 3H2(g)
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It is clear that low pressure and high temperature would be used to favor the forword reaction. On the contrary, high pressure and low temperature would be used to favor the reverse reaction.

3-2       

(a)       CoO (s) + CO(g)
[image: image7.wmf]Co (s) +CO2(g) 
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(c) Since the number of moles of gas does not change in this reaction, the equilibrium won’t be affected by the pressure 

3-3         

(a)  Na2SO4·10 H2O (s)
[image: image15.wmf]Na2SO4 (s) +10 H2O (g)

Kp = (
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HO

p

)10 = 9.99×1017    
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CaCl2·6 H2O (s)
[image: image18.wmf]CaCl2 (s) +6 H2O (g)
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[image: image19.wmf]2

HO

p

)6= 5.090×10-44    
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(b)  CaCl2·6 H2O

4

4-1   Lewis acid base reaction Al3+ + 6H2O
[image: image21.wmf] [Al (H2O)6]3+
Brønsted-Lowry acid base reaction  Al3+ + 3H2O
[image: image22.wmf]Al(OH)3↓+ 3H+
4-2

(a)      HAc 
[image: image23.wmf]H+ + Ac-   Ka = 1.8 ×10-5 

[H+] = 
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(c) c = 0.0010 mol·L-1   
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[H+] =12.55×10-5 mol·L-1
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4-3 OCl-

4-4 

(a) H2CO3, H2SO3, H2SO4,HNO3, H2S
(b) The acidity of acid rain is mainly due to H2SO4 and HNO3 , because they are both strong acids.

(c) Redox reaction  3NO2 +H2O
[image: image37.wmf]2HNO3 +NO

4-5

(a) HI, HF, NaI, NaF

(b) HBr, NH4Br, KBr, NH3
4-6

(a) Fe(NO3)2, KNO3, K2SO3, K2S

(b) NaHSO4, NH4NO3, NaHCO3, Na2CO3
4-7

pH =8.07, pOH=14-8.07 =5.93, [OH-]=1.17×10-6(mol∙L-1)
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Thus, the salt is NaF.

4-8

（a）[H+]=
[image: image42.wmf]a
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（b）Higher pH. Because Fe3+ cation is hydrolyzed more thoroughly than Fe2+.

4-9

(a) Hb(O2) ; HbH44+
(b) The forward reaction is favored. To breath into a paper bag brings more CO2 in lung.

(c) HCO3- willcombine H+, so that the oxygen binding reaction will be enhenced.

4-10

(a) H3BO3 +H2O
[image: image44.wmf] [B(OH)4]- + H+
(b) Ka=5.4×10-10
(c)  [H+]=
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(d) pH = pKa – lgca/cs = 9.27– lg0.02/0.02 =9.27
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5-1 Suppose the molar solubility is S(mol∙L-1) for each of the slightly soluble compounds,

(a) FeS ⇌ Fe2+ +S2-             Ksp = S2
(b) PbBr2 ⇌ Pb2+ +2Br-          Ksp = 4S3
(c) Ag2S ⇌ 2Ag+ +S2-          Ksp = 4S3
(d) CrPO4 ⇌ Cr3+ + PO43-       Ksp = S2
(e) Co3(PO4)2 = 3Co2+ + 2PO43-    Ksp =108S5
5-2

(a) Ni(OH)2 +2H+
[image: image47.wmf] Ni2+ +2H2O

Ni(OH)2 +2HCl
[image: image48.wmf]NiCl2 +2H2O

(b) FeCO3 + 2H+
[image: image49.wmf] Fe2+ + CO2↑+ H2O

FeCO3 + 2HCl
[image: image50.wmf]FeCl2 + CO2↑+ 2H2O

(c) ZnS + 2H+
[image: image51.wmf] Zn2+ + H2S↑
ZnS + 2HCl
[image: image52.wmf] ZnCl2 + H2S↑
(d) Co3+ + 6NH3∙H2O
[image: image53.wmf] [Co(NH3)6]3+ + 6H2O

CoCl3 + 6NH3∙H2O 
[image: image54.wmf] [Co(NH3)6]Cl3 + 6H2O

(e) Al(OH)3 + OH- 
[image: image55.wmf] [Al(OH)4]- 

Al(OH)3 + NaOH 
[image: image56.wmf]Na[Al(OH)4]

(f) 2Ag+ + CrO42-
[image: image57.wmf] Ag2CrO4↓
2AgNO3 + K2CrO4 
[image: image58.wmf] Ag2CrO4↓ + 2KNO3
5-3  Supposing that [Ag+] =x mol∙L-1
        AgCl
[image: image59.wmf] Ag+ + Cl-
te/ mol∙L-1           x    5.5×10-5- 0.42×10-5+ x≈5.08×10-5
Ksp = 1.77×10-10 = 5.08×10-5 x
x =[Ag+] =3.5×10-6 mol∙L-1, [Cl-] =5.08×10-5 mol∙L-1

5-4  Ag+ + Cl- 
[image: image60.wmf]AgCl↓

[Ag+] =
[image: image61.wmf]17
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Qsp=[Ag+][Cl-] =0.1[ Cl-]≥ 1.77×10-7

[Cl-]≥1.77×10-6(mol∙L-1)
5-5

(a) Aragonite. For the slightly soluble compounds with same pattern,  The bigger the Ksp, the bigger the molar solubility.

(b)  CaCO3 (calcite) 
[image: image62.wmf] Ca2+ +CO32-    Ksp =5×10-9
CaCO3 (aragonite) 
[image: image63.wmf] Ca2+ +CO32-  Ksp =7×10-9
CaCO3 (calcite) 
[image: image64.wmf] CaCO3 (aragonite)
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(c) Put it in water, the fake coral which is made from red gypsum will turn cloudy because the CaSO4 dissolve in water much more easily than calcite.

5-6

(a)

(b)  (1) CaCO3 (calcite) 
[image: image66.wmf] Ca2+ + CO32-    Ksp =5×10-9

(2) CaCO3 (calcite) + 2H+ 
[image: image67.wmf] Ca2+ + CO2 + H2O  K
(1)-(2),  CO2 + H2O 
[image: image68.wmf] 2H+ + CO32-   Ka1∙Ka2

[image: image69.wmf]sp

K

K

= Ka1∙Ka2

K = 
[image: image70.wmf]2

2

CO

2

Ca

 H

p

p

+

+

éù

ëû

éù

ëû

e

= 
[image: image71.wmf]sp

a1a2

K

KK

×


=
[image: image72.wmf]9

711

510

4.5104.710

-

--

´

´´´

= 2.4×108

The K indicates that CaCO3 easily dissolve in acidic solution. When pH=2.8, [H+]=1.6×10-3mol∙L-1), with the natural 
[image: image73.wmf]2
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, the [Ca2+] can be very large. That is to say, snail shells dissolve completely.

5-7 

Ca5(PO4)3(OH) (s) +4 H+
[image: image74.wmf] 5Ca2+ +3HPO42-+ H2O 

OH- + H+
[image: image75.wmf] H2O    K =1×1014
Ca5(PO4)3F(s) +4 H+
[image: image76.wmf] 5Ca2+ +3HPO42-+ HF

F-+ H+
[image: image77.wmf] HF    K =
[image: image78.wmf]a
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The OH in Ca5(PO4)3(OH) easily combines with H+ to generate H2O, which cause Ca5(PO4)3(OH) dissolves. In comparison, the F in Ca5(PO4)3F less easily combines with H+ to generate HF, so Ca5(PO4)3F is less soluble in acidic solution.

5-8 
For molecules with the same composition pattern, the higher their Ksp, the higher their S. The molar solubility of MgCO3 is larger than that of CaCO3, so CaCO3 precipitates while MgCO3 does not precipitate. 

6

6-1 

(a) Cr +10, O –2

(b) K+1, Cr+6，O-2
(c) K+1, S+7, O-2
(d) Na+1, S+2.5, O-2

6-2 

IO3- +5I- + 6H+
[image: image79.wmf] 3I2 + 3H2O

2Mn2+ + 5 S2O82- + 8 H2O 
[image: image80.wmf]2 MnO4- + 10 SO42- + 16 H+  

2 Cr3+ + 3PbO2+ H2O 
[image: image81.wmf] Cr2O72- +3Pb2++2 H+

10HClO + P4 + 6 H2O 
[image: image82.wmf] 10 Cl-+ 10H++4 H3PO4
6-3

2CrO42- + 3HSnO2- + H2O
[image: image83.wmf] 2CrO2- + 3HSnO3- +2 OH- 

3H2O2 + 2CrO2- +2 OH- 
[image: image84.wmf] 2CrO42- + 4H2O

I2 + H2AsO3- +4OH-
[image: image85.wmf] AsO43-+ 2I-+ 3H2O

Si + 2OH- + H2O 
[image: image86.wmf]⇌ SiO32-+ 2H2

3Br2 +6 OH- 
[image: image87.wmf] BrO3-+ 5Br-+ 3H2O

6-4

(-)Zn｜Zn2+｜｜Cu2+｜Cu(+)

Zn + Cu2+ 
[image: image88.wmf] Zn2+ +Cu
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6-5  Bi3+ +3e-
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6-6 

(a) (-)Tl｜Tl+｜｜Cu2+｜Cu (+)

(-) Tl-e-
[image: image100.wmf]Tl+
(+) Cu2+ +2e-
[image: image101.wmf]Cu
Overall cell reaction: 2Tl + Cu2+
[image: image102.wmf] 2Tl+ + Cu
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6-7  (-) CdS-Cd｜S2-｜｜Cd2+｜Cd (+)

     (-) Cd+S2--2e-
[image: image114.wmf]CdS

     (+)Cd2++2e-
[image: image115.wmf]Cd 

Overall cell reaction: Cd2++S2-
[image: image116.wmf] CdS
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6-8

 Q= It =15×3 600= 54 000(C)

(a) Cu: 
[image: image120.wmf]6454 000

296 500

´

´

= 17.9(g)

(b) I2 : 
[image: image121.wmf]12754 000

96 500

´

= 71.1(g)

(c) Cr: 
[image: image122.wmf]5254 000

696 500

´

´

= 4.8(g) 

7

7-2

(a) No change.

(b) Double rate

(c) Quadruple rate

(d) 1.414 times rate

7-3   2;  1.6×10-3 mol-1∙L∙s-1

7-4 
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(a) No change

(b) No change

(c) Decrease the Ea
7-7
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8-1

B   Be   Mg

8-2

(a) For the elements in the same period, the efficient nuclear electrons increase with Z, so the radius of Be is bigger than that of Li.

(b) For the elements in the same group, the outermost electron 

(c) Due to lanthanide contraction,that is, from 57La to 71Lu, the fifteen elements, radius of lanthanide elements only decrease from 1.83 to1.74A , only decreased 
8-3

Sr2+  3d104s24p6; 5s0
Fe3+  3d5; 
Co2+  3d7; 

S2-   3s23p6;

Pb2+  6s2; 
9

9-1 According to Born-Lande equation, lattice energy is in direct proportion to the charge numbers of cation and anion.  LiF: Z+ = Z- =1， CaO : Z+ = Z- =2

9-2  Cl-, Ca2+, Sc3+
9-3  Cl-, Sc3+ Ca2+

9-4 Ionic : KH, SrO ;   Covalent: H2S, SiCl4, Cl2O

9-5  CF4, BF3, ClF3, SF2, NF3, BeF2

9-6  N is an element in period II. N has no d orbital to use.

9-7

BeH2, linear

H3O+
GeF2

ICl4-
SF4

GaI3
[SbF6]-

NH2-

XeO3
XeF3+

9-8

It’s due to their different types of crystals. NaX belongs to ionic crystals while SiX4 belongs to atmic crystals. For ionic crystals, melting points are determined by their lattice energy, which decreases with the ion radii of X-. Thus, the melting points of NaX decrease with the ion radii of X-. For atomic crystals, the melting point is determined by intermolecular forces, which increase with the quantity of X. Thus, the melting points of SiX4 increase with the quantity of X.

9-9

Hydrogen bonding, London dispersion forces, Debye force, Keesom force.

10

10-1(d)
10-2(b)

10-3(c)

10-4(c)

10-5(a)

10-6(a)

10-7(d)

10-8(a)

10-9(b)
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