
C14N14amu

 +

(Body Centered Cubic)
(Nearest Neighbors(Next-Nearest Neighbors)

3HNO

A3HNO%L g/m 
     B3HNO%g/mL  

3IF-2
3O2S

T

4CH6H2C8H3C2N

6H4C

nm
g/molNi

2SnCl 5AsF2SnCl 2TeO2IF 5AsF2IF 2TeO



< NO < RbCl 3Ar < NH< RbCl 3Ar < NO < NH

< RbCl 3NO < Ar < NH< NO 3Ar < RbCl < NH

cm°Catm

XY

X

Y

YX

XY

 +H

4H2NO2N2N4O2N



2AX2AY

g/mol2AYg/mol2AX

3-= 1.0 × 10 K(aq)        (aq)   +   2X2+A (s) 2AX

4-= 5.0 × 10 K(aq)        (aq)   +   2Y2+A (s) 2AY

BaS4BaSO
BaSO

(I)4AgClO

AgKClO

CBCBC
C

1-mol 1-K JR

yClx)3Ti(NH

IV

HNOTiClAg

4+Ti3+Ti2+Ti3+Ti



O(l)2(s) + NO(g) + H23Sn(s) + HNO

O(l)2(g) + H2(s) + NO23Sn(s) + HNO

1-L kg2NONO
H NOSn

ppmIIspK2)3Pb(N
IINPb

(aq)        3(aq) + 2N2+Pb (s) 2)3Pb(N

pH
+

4NHaKp4PO3Ha1,2,3Kp4HSOaKp

M4SO2KM4NaHSO

M4PO3KM4SO2)4(NH

III

(aq)   +   Cu(s)2+Cu  (aq)  +2Cu

CM+Cu
+Cu/2+Cu

tt
I1-s1 -L mol

1-C molFV )+Cu/2+(CuE° 

K
1K 1atm L molR



3+AlOH

Ksp = 10-32 Al(OH)3(s)  Al3+ (aq) + 3OH (aq) 

Kf = 4×1033 Al3+(aq) +  4OH (aq)  Al(OH)4 (aq) 

3Al(OH)pH

°GfNO(g)K

NONO
1K 1J molR 

H(g)4O23O2(s) + N5O2N

H NO(g) + NO2(g 2O3(g) 

H (g)5O22(g) + O2NO(g) + NO

H (g)4O222NO

H (g)222NO(g) + O

H = +54.1 kJ/mol (g)5O25O2N



g/molAlMg

4SO2Na4MgSO

NaCl

+H

G° kJ/mol

O(g)2(s) + 10H4SO2Na O(s) 2.10H4SO2Na

3, ClF3PF  2F2, XeO¯4ICl4, SF3I2F2, IO4XeOF

a,1Kpa,2Kp3CO2HspK(s)3BaCO

(aq)3(aq) + 2HCO2+Ba (aq) 3CO2(s) + H3BaCO

A

20H24C
A



 
AOH

BC

COHC

X
X

X
ONHC

2COC14

A
 2COCCR

OHCC



AP1P2
P2

ONHC

C14

BCHBrD
DD







+2Cu+2Zn

I

I

7O2P2Zn

(aq) + NO(g)2+Cu (aq) 31) Cu(s) + NO

(aq)4(s) + HSOCuSCN(aq) 3(aq) + HSO(aq) + SCN2+2) Cu

3) Cu+(aq) + IO3 (aq) Cu2+(aq) + I2 (s)

(aq)        2
6O4(aq) + SI (aq) 2

3O2S ) +s( 24) I

5) ZnNH4PO4 Zn2P2O7 + H2O +  NH3

CuZnPOSI



6UF

U235 U238U235U238

6UF235
6UF238

6UF235



OH3)4(PO5Ca

F3)4(PO5Ca

)HF( aKp )(spK

)4PO3H(a1,2,3Kp)(spK

AM4HPO2NaM4PO2NaHpH

Aµg/L

FHOPCa

Aµg/L 



C°1-mol 1-J KR

(1) 6 CN  + Fe(H2O)6
2+  Fe(CN)6

4  + 6 H2O K1 = 1.5×1035 

(2) 6 CN  + Fe(H2O)6
3+  Fe(CN)6

3  + 6 H2O K2 = 2.0×1043 

°GC°kJ/mol

Fe(II)2OHFekJ/molCNFe(II)

kJ/mol°H

C°kJ/mol

1-C molF

(3)  Fe(H2O)6
3+ + e-  Fe(H2O)6

2+   E°(Fe3+/Fe2+) = 0.771 V 

(4) Fe(CN)6
3 + e-  Fe(CN)6

4-  



3g/cmpm

ZnS

fcc

pmZnS



PAH

PAH

XY

PAHZ

X Y

XYHCSe

XYZ

Y

YPAH



 3Cu(s) + 2NO3 (aq) + 8H+(aq)  3Cu2+(aq) + 2NO(g) + 4H2O(l)) 

)(aq++ 2H  (aq)4+ HSO (s)2CuSCN  (l)O2+ H (aq)3+ HSO (aq)+ 2SCN  (aq)2+2Cu ) 

10Cu+(aq) + 2IO3 (aq) + 12H+(aq)  10Cu2+(aq) + I2(s) + 6H2O(l) ) 

  (aq)2
6O4+ S (aq)2I   (aq)2

3O2+ 2S (s)2I 

2ZnNH4PO4  Zn2P2O7 +  H2O + 2NH3 

77.0

-2
3O2(0.01082 L) = 0.00132 mol S (0.122 M) 

2= 0.00066 mol I )-2
3O2/ 2 mol S 2(1 mol I  -2

3O20.00132 mol S

= 0.0066 mol Cu += 0.0066 mol Cu 2/ 1 mol I +(10 mol Cu  20.00066 mol I

= 0.4191 g Cu 1-63.5 gmol  0.0066 mol

(0.4191 g Cu / 0.544 g)  100 = 77.04044 % Cu



 19.4  

 (2  65.4 g / 304.8 g)  100 = 42.9134 % Zn  :   (Zn2P2O7 ) 

0.429134  0.246 = 0.10557 g Zn  :  (Zn2P2O7 ) 

(0.10557 g Zn/ 0.544 g)  100 = 19.40625 % Zn  :  ) 



6UF235
6UF238

1.00430.9957

Molar mass 235UF6 = 349.028      ,       Molar mass 238UF6 = 352.038 

6UF235



(aq) -F (s) + OH3)4(PO5Ca (aq)  -OH (s) + F3)4(PO5Ca

Keq= 880 

880=  61-10  / 2.17 58-10  (FAP) = 1.91sp(HAP)/KspK=  eqK

pH

 pH=  6.054 

[PO4
3-] = 5.06  10-10 M 

pH = pKa2 + log( [HPO4
2-]/[H2PO4

- 6.054 

Ka3 = [H+][PO4
3-]/[HPO4

2-] = 10-12.35    =>    [PO4
3-] = 10-12.35+6.054  0.001 M = 5.06  10-10 M 



Aµg/L

S= 4217 µg/L       4.2  103  µg/L 

[Ca2+]5[PO4
3-]3[OH-] = 1.91  10-58  => [Ca2+]5 = 1.91  10-58 / (5.06  10-10)3(106.054-14) = 

1.303  10-22

[Ca2+] = 4.197  10-5 M = 5  S   =>   S = 8.395 µM 

Ca5(PO4)4OH = 502.32 g/mol    =>   S = 4217 µg/L 

Aµg/L 

S= 454 µg/L 

[Ca2+]5[PO4
3-]3[F-] = 2.17  10-61 = (5S)5(5.06  10-10)3(S)   =>   

S6 = 2.17  10-61/(5.06  10-10)3(55) = 5.36  10-37 

S = 0.9013 µM 

Ca5(PO4)4F = 504.31 g/mol   =>   S = 454 µg/L 



°G°CkJ/mol

G°1 = -200.7 kJ/mol 

G°2 =   -247.0 kJ/mol 

G°1 = -RTlnKeq = -8.3145  298  ln(1.5  1035) = -200685 J/mol = -200.7 kJ/mol 

G°1 = -RTlnKeq = -8.3145  298  ln(2.0  1043) = -247039 J/mol = -247.0 kJ/mol 

°H°CkJ/mol

H°1 =     -216 kJ/mol        

H°2 =     -262.4 kJ/mol   

216 kJ/mol-179) = -(143  = 61 

1 2     =>   2 - 1 = 2 - 1 2 1 2 - 1) 

2 = -216 + (-247+200.6) = -262.4 kJ/mol 



E°4 = +0.29 V 

Fe(CN)6  + 6 H2O  6 CN  + Fe(H2O)6
3+  ;     = +247.0 kJ/mol 

Fe(H2O)6
3+ + e-  Fe(H2O)6

2+        ;         = -nFE° = -96485  0.771/1000 = -74.39 kJ/mol 

6 CN  + Fe(H2O)6
2+  Fe(CN)6

4- + 6 H2O    ;     = -200.6 kJ/mol 

------------------------------------------------------- 

Fe(CN)6 + e-  Fe(CN)6
4-        4 = +247  74.39  200.6 = -27.99 kJ/mol 

 =>       E°4 =  - 4/nF = +27990/96485 = +0.29 V 



8 

176  

4    

ZnS

ZnS234    



XYZ

Se2H         Z

Y X

Y

YPAH


