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( , , . )O, K g:1,O, =O, === 6,K, 1

0 2 0 1
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4 46 20 3 58 20 5 43 18 4 64 18
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7 2 5 6 4 8
0 2

0 45 0 25 0 15

A 1mol L.LLLLLL NaOH 1 2 1g mLLLLLLL NaOH A

A

( , , )O H, g m. ol,O =H, === −−−−16 1 1 A
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A

160 133 33 30 33
H SO2 4SO 1 96 1g mLLLLLLL

(S , O , H : . )== =, O== =, H=== === −−−−32 16 1 1g m. ol

1 1 51 5 NaX 5 5
( : . )g m. 1 X

1 05 1g mLLLLLLL 10600ppm
( : . )g m. 1

0 65 0 48 0 36 0 23
60 40

(Na , O , H : . ), O , H23 1 1g m. ( )ÂÄ ¿ Ï¿ ¼ Â a
1g

18 44 25 44 16 25 18 25
18 4

1 9

0 5 0 6 1 2
M 10 6

M 46 1mol L.LLLLLL

zX
2 1z 0

( . )g m. ol−−−−1 X 2 06
0 16 0 08
0 64 0 32

Y X Y X

n l

0 6
(Na , P , O , Ca : . ), P , O =, Ca === −−−−23 40 1g m. ol

49 6 37 2 24 8 12 4
0 1 ( )3 4

1 2 1 4 2 5 2 8
PI H O H PO HIH O q q3 2 3 3( )ss ( )l ( )q ( )aq→OH O2H ( )l → +H PO3 3PO ( )q→→ PI3 ( )s 0 1 500mL

( , : . )I, g m. ol=I, === −−−−127 1

41 2 35 28 20 6 6 86
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Ca2 1 5 10 3×××× −−−−

0 02 0 01 0 2 0 1
28 7

g , Cl : . )−−−−1 8 3, Cl =, Cl === 5 5 1g m. ol

1 2 0 8 0 4 0 2
MgCl2 0 02

AgNO M Cl AgCl Mg3 2g 3 2(aq) ( ) ( ) (aq)( )NO3++ →MgCl2MgCl ( )s++ → +AgClAgCl( )s→→ +++ N Mg Cl Ag g molMg Cl −−−−14 35 5 1A 7 1,MgMg , gAgAg .

0 64 0 74 0 85 0 95
22 8 0 02

( , , : .M, g C, l Ag g: molM, g C, l −−−−1,A, gA, g 7 1

20 8 28 4 35 2 41 6
7 1

( , : . )S, g m. ol=S, === −−−−32 1

MOH H SO M SO H Oq q q( )aq ( )q ( )q ( )l+ →H SO ( )aq → +M SO ( )q→→2 4SO 2 4SO 2

m

( . )g m. ol−−−−1 m 0 4
Al HCl q AlCl H g( )s ( )q ( ) ( )g+ →HCl( )aq → +AlCl ( )aq→→ +++3 2q H( )q +( )aq +++

2 7 1 8 0 9 0 7
5 1g mLLLLLLL

( . )g m. ol−−−−1 ( )3 0 2
KOH HNO KNO H Oq q( )aq ( )q ( )l++HNO++ +KNO ( )aq +++3 3q( )q →( )q →KNO→→ 2

0 8 0 8 0 5 0 5

, , . )O, Mg K g: mol−−−−1,O, 1O =O, === 6,6 2Mg =,Mg === 4,K,K 1

Mg HCl MgCl Hq g gH( )s ( q ( )g++HClHCl(aq++ MgClMgCl2 2q Hqaq

KOH HCl KCl H Oq q lH O( )s ( q ( )q ( )l++HClHCl(aq++ KClKCl(aq 2

0 2
( , , : . )O, F g m.1,O, 1O =O, === 6 5,F, 6 1

Fe HCl F Cl Hs gH( )s ( )g++HClHCl++ FeClFeCl2 2H FeCl N OH F NaClNaCl q2 2q q( )aqaq ( )q ( ) ( )aq( )OH++ →NaOHNaOH( )aqaq++ +2→FeFe ( )s( )OHOH→→ +++

0 8 0 9 0 18 0 16
HCl C Cl CO H OCO3 2s 2 2Hg( )ss g ( )l++HClHClHCl++ CaClCaClCaCl COCO

3 7
( , , , : . )Cl C H g m. ol=,Cl === −−−−35 5 ,5 C,C 1,H, =H, === 1

1 2 1mol L.LLLLLL

( , : . )Ag g m. ol−−−−1,Ag =,Ag === 08 1 5 74
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0 06 1mol L.LLLLLL

( , : . )Ag g m. ol−−−−1,Ag =,Ag === 08 1

716 5 430 5
1mol L.LLLLLL 2 5 1mol LLLLLLL

( , , : . )O, N g m.1,O, 1O =O, === 6 2,N, 3 1

NaOH HCl N Cl H Oq lH O( )s ( q) ( q ( )l+ →+HClHCl( q)++ →NaClNaCl(aq→→ 2

2 5

0 6 M 0 3

M4 M3 M2 M

0 5 II 4 55
Cu(OH) ( )s2

(H , , , , , . )==== −−−−1 ,, 1, 1==== 4 ,4 , 2, 3 6, 4 1C N1==== ,2 , O N1==== ,6 , a C2==== 3 ,, u g6==== 4 mol

CuA N OH Cu NaANaA q2 2q q 2N OH Cu 2q qq ( ) ( )aq(OH)NaOHNaOH q 2CuCu

2 37 2 45 2 37 2 45

MgCO H SO M SO H O COq H O g3 2 4 4gq g 2 2COlO( )ss q q ( )g++H SOH SO2H 4 q++ MgSOMgSOMgSO q H OO ( , , : . )O, Mg g m.=O, ,=== 16 24 1

6 5 12 5 5 5 10 5

a 0 03 1mol L.LLLLLL ( ) 0 04

b b a b 0 27 1mol L.LLLLLL

Cr H SO C S H Oq lH O( )OH ( )SO( )s q ( )l3 2( )s 4 2q( q 4 3) 2++H SOH SO2H 4 ( q++ CrCr SOSO qCrr

1 8 0 9 1 8 0 9

0 6HCl

2 2 2N HCl N2 Cl Hs g2 2 2H( ( )g2HCl2HCl N2 aCl2N2 aCl STP

0 597 1 792 1194 8 96

NaHCO H SO N SO CO H Og3 2 4 2q 4 2q CO 2q( ) q( ) )g( ) ( )l→H SOH SO2H 4 ( )aqaq +→ Na SONa SONa ( )aqaq→→ + +COCOCO ( )g++ +++ (.j¼{ ¼¼ ¾ºpH¼¶ y¶ ¹¨H»yy¹¹yyyy  â»¾²jIâ ÷¶II )

BaCO3 ( )s BaO CO BaCO( ( )sCOCO2 3BaCOg)g →)g →→→

( , , , , .C, O Na Ba g: mol−−−−1, C, =C, === 2 , O, O 2, N, aN, a 3 1, B,, 37 1
 ,kÃº HÃÃ ¼hM hh Oa ¾a M ¾¾ SwHn pn H  HH n IÀï¾¹Äq¬)

1 5

(Ca , P , O : . ), P , O4 16 1g m.

15 5 9 3 6 2 3 1

0 02 0 04

(Ba , S , O . )−−−−137 , S, S 1, O, O 6 1g m. ol

0 4665 0 3495 0 233 0 1165

telegram.me/medabook_com   www.medabook.com 

مشاوره و راھنمای انتخاب بھترین منابع کنکور : 021-28425210



B(aq) A HCl

B

( . )g g m. ol−−−−1

2 5 103 5 103 2 5 105 5 105

0 2

( , , , : . )S O Cl g m. ol−−−−3, SS, S 2 ,, 1O =O, === 6 3, Cl =, Cl === 5 5 1

0 13 2 3413 2

0 2 2 342 2

0 13 4 6613 4

0 2 4 662 4

(Ca , : . )=, === −−−−4 35 5 1Cl g m. ol

0 1

0 2

0 3

0 4

1 2 1g mLLLLLLL NaOH

( , , : . )O H, g m.,O ,16 1 1

0 02 25 4 0 025 25 4 0 025 0 02

14 6 MnO2 STP 6 72

( , . )C, l g: mol−−−−, C, lC, l 1 1 1g mLLLLLLL

MnO HCl M Cl Cl H OCl2 2 2 2Hg( ) ( ) g( ) ( )l→HClHClHCl(aq) +→MnClMnClMnCl (aq)→→ ++ClCl ( )gg++ +++

1 2 1g mLLLLLLL

(H , C , O , Cl , : . )==== =, === −−−−1 1, C=, C=== 2 1, O=, O=== 6 , Cl, Cl 40 1Ca g m. ol

CaCO HCl C Cl q H O g3 2q 2 2O( )ss q( ) ( )q( ) (l) (CO2CO )→HClHCl( )aqaq → +CaCl2CaCl ( )aq→→ +H OO(l)++

16 10 15 20 14 25 13 65
( ) 0 076 1 01 1g mLLLLLLL

( , , , : . )O, N F g m. ol−−−−1,O, 1O =O, === 6,6 2Na=,Na === 3 5,Fe=,Fe === 6 1 ppm

NaOH F SO F Na SOq Na SO q( )aq ( ) ( )aq( )OH ( )++ →FeSO ( )s++ → +FeFe( )OHOH ( )s(ss→→4 2( ) ( )→( )s → eFe( )OOH→→ 2 4SOSO

89 3 85 6 79 2 68 4

35 5/
(O , , , , : . )== =,== = ,== −−−−16 23 32 4, 1Na S C,== ,== 32 l C/== /== 35 5 ,, a g:4==== 0 mol

Na SO C Cl C SO NaClq NaCl q2 4SO 2 4q( )aq ( )q ( ) ( )aq++ →CaCl2 ( )aqaq++ → +CaSO4CaSO ( )s→→ +++  (.j¼{ ¾{ ºpH¼¾¾ ¶ ¼¼ y¹¨H» ââ¾²jIââ ÷¶II )

13 5/ 12 3/ 11 5/
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NaHSO4 50ppm
( , , : . )O, N g m.1,O, 1O =O, === 6 2,N, 3 1

NaOH N HSO N SO H Oq( )aq ( )l++NaHSO++ Na SO4 2q( )q →( )q →Na→→ 4 2Hq( )q( )q

10 4 10 3 10 4 10 3

( ) 120ppm

NaOH F Cl N Cl FeFe(aq) ( ) ( ) ( )s( )OHOH+ →+FeCl ( )s++ +→NaClNaCl(aq)→→ +++3 3eFe( ) ( q) ( )OOH→( )s →N CNaCl( q)→→ ( , , : . )O, N g m.1, O, 1O =O, === 6 2, Na, 3 1

2 10 5− 1 10 5− 4 10 3− 1 10 3−

ppm 1 1 1g mLLLLLLL HCl

(H , C , O , Cl , : . )==== =, === −−−−1 1, C=, C=== 2 1, O =, O === 6 , Cl, Cl 40 1Ca g m. ol

CaCO HCl C Cl H O COHCl C Cl H O g3 2 2 2O COO2( )ss ( q) ( )gHClCHCl CaCl2C CCaCl ( q) H OO

78 14 72 42 66 36 56 26
ppm

STP

(Mg . )−−−−24 1g m. ol

5 103ppm 1 2 1g mLLLLLLL

(Cl , , , , )−−−−2====,, 4 2, =, === 3 1,, 6 1, ==== 1Mg N O H1==== 6 ,, g m. ol:

0 5 8 0 4 8 0 5 4 0 4 4
600ppm 1 9

(Al , S , O : . ), S , O 16 1g m.

0 04 0 03 0 02 0 01
1 2 1g LLLLLLL 200ppm 0 02

(Na , O , H : . ), O , H23 1 1g m.

ppm 0 02

(Na , Cl : . )=, Cl === −−−−23 35 5 1g m. ol

23 4 14 2
1 2 1g mLLLLLLL 100ppm

0 02
( , , Ca , , : . )Cl S O, g m., Ca , S ,3, Cl =, Cl === 55 4 32 16 1/

70 15 70 1 5 0 7 15 0 7 1 57 1
( ) 6 10 6−−−−

(H , O , K : . )==== −−−−1 1, O =, O === 6 3, K =, K === 9 1g m. ol ppm

5000ppm NO2 0 2
I HN HIO NO H Og2 3 3 2 2(HN 3 q) (HIO3 (2NO) (NO ) (H O2 l)O (HN 3HN q) (HIO3 aq) g(NO2NO ) (.j¼{¾ºpH¼¶y¹¨H»â¾²jI÷÷¶÷÷ ) H N O I g mol−−−−1 1N =N === 4 1OO 6 1I 27 1, ,1N =N === 4 , :1I =I === 27

2 52 2 54 2 25 2 54 2 52 5 08 2 25 5 08
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0 05
( )

Zn C SO Z SO CuCu( )s ( ) (aq) ( )s+ →+CuSOCuSO (aq)++ → +ZnSOZnSO (aq)→→ +++4 4( q)→( q)→ SOZnSO→→ 0 5/ 0 25/

(Zn , Cu : . )=, Cu === −−−−65 64 1g m. ol 0 75/
2 374/ SnCl Sn Cl gCl2 2Snq s Clq ( )g

SÎI§¤oMo SnSn / II

( , : . )Cl g m. ol−−−−5 1/,Cl 3,Cl =,Cl === 5
0 71/ 0 95/ 0 355/ 0 474/

(O Na S Cl B g molNa =S = =Cl== === −−−−16 32 35 5 1Ba =Ba === 37 1, ,NaNa 23 , ,Cl =Cl === 35 5 :g/

1 17 32 8/
1 7 1022

( , , : . )g C Cl g m.4, Ca 4Ca=, Ca === 0 3, Cl, 5 5 1

Ag AgNO3 5 1/ CaCl2
0 5/ 1 5/

55 5/ 666ppm 2 5/

6 36/ 0 03/ l 2 l 0
6 1/ g mLLLLLLL M

0 4/ 0 3/ 0 2/ 0 1/

mol L.LLLLLL 1

1 1/ 0 88/ 0 66/ 0 33/
/ 273 C Cl2 9 6/ HCl

H SO HCl H S H O Cl2 4SO 2 2H 2+ →HCl→ +H S2S→→ + +H OH++ +++ (.j¼{ ¾ºpH¼¶ ¾²jI÷¶)

2 5/ 1 5/
Cl2

STP 1
3

(H , Cl : , . )==== −−−−1 3, Cl, Cl 5 1 1/ : ,: ,−−−−5 1g.. l l g2525/==== 11Â a

62 5 1400/ 41 6 1400/ 62 5 700/ 41 6 700/

10 7/ M 0 1/ n l =l ===5 M

(Cl , , : . )1,, 6 1, 1O H1==== 6 ,, g m. zM
2 4z M Cl 16 25/ ppm M

3 10 3− 3 10 4− 10 3 10 4

0 5/ M

0 225/
M

MCln
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25 C

0 01

0 01
25 C

( )½kº { ®e ³ ¬

100 2gH O

C H O12 22 11
NaNO3
NaCl

CaSO40 23
Ca3 4 2( )PO4PO5 10 4−

AgCl2 1 10 4× −

BaSO41 9 10 4× −

( )g( )2 3 ( )

( )4( ( ) )OH 2 ( )

( ( ) )g OH 2( ( ) )OH 3 ( )

( ( ) )PO3 4(PO 2

KNO3 20 C 20 C KNO3
130 KNO3

ÁoÄmQïÏ°dºH ÁI§Ä
g
gH O100 2

( )6 13 ( )4

( n )ÁoÄ QÏ° ( ) o§{

(Ï¼±d¶) (Ï¼±d¶)dd

25 12 22 11 3C Cnj)ÁoÄmQïÏ°dºH: ( H O NaNO NaC3NaNO l Cll aSO Ca AgCl
(Ï¼±d¶) (Ï¼±d¶ ´¶ ¨)´́ (Ï¼±d¶Iº) (Ï¼±d¶Iº)

CaSO4 3Ca 4 2( )PO4 BaSO4
(Ï¼±d¶Iº)
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A

25 35
100

30
100

2

2

C A gA
gH O

gA
gH O

n â½jI¶ ÁoÄmQïÏ°dºH

½kzºoÃw Ï¼

=

→ ±±¼¼ d¶±±±± ³o¬ 130

½k{oÃw Ï¼±d¶ ³o¬ 135

½k{o

35
100
40

100

2

2

gA
gH O
gA
gH O

→

→ ÃwÃÃoooo HoÎ Ï¼±d¶ ³o¬ 140

⎧

⎨

⎪
⎧⎧

⎪
⎪⎪

⎪
⎪⎪
⎪
⎨⎨
⎪⎪

⎩

⎪
⎨⎨

⎪
⎪⎪

⎪
⎪⎪

⎪⎩⎩
⎪⎪

( )2 4
( )2

100g
100g

( )

( )
S

Â¶o] kÅnj
½kº¼{ï®e ³o¬

Ï¼±d¶ ³odd ¬oo

½kº¼{ï®e ³o¬

(JA
= ×

¼ ® ³o
=100

³o¬ 10 0 ½kº¼{ï®e ³o¬ )+
× ⇒

S
10

60g 40 C

37 5 16 6
160g 60g 100g

 ´ÃwITQ â½k{oÃw´́ Ï¼±d¶dd 160
100
60

2

3
g

gH O
gKNO

⎧
⎨
⎧⎧

⎩
⎨⎨

Â¶o] kÅnj
RHoTÃº ´ÃwITQ ³o´́ ]

Ï¼±d¶ ³odd ]oo
= ×

´ Q ³´
=

+
× =100 100 10 60

160
S
S

g
gg
×100 3= 7 5

ÁoÄmQïÏ°dºH oM I¶j oÃYáIU :II KNO N NO KCl Li SO NaCl3 3NaNO 2 4SONaNO3NaNO Li SOSO

w w S
S

=
+

100
100
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( . )1g m. LLL
( ) ( . )L.LL 1

( . )g mL 1LLLLLL 100g 0 51g ( )6 13
( , , . )C, H g:=C, = ,== 12 1

0 005 0 05 0 001 0 01

Â²¼¶ SÊ±ü±± = × = = = −10 0 51
102

5 1
102

5
100 0 05 151 5 mol L−. 102 1g mol ( )6 13

2 ( )1

C 45 C KNO3

KNO3 20 C 45 C KNO3

45 3C KNOnj Ï¼±d¶ ³odd ]oo ÁI¹L¶ S²III e Ï100 70 170gII ¼±d¶100

20 C 45 C KNO3 KNO3
70 30 40− =30

½k{Hk] J¼wn ³o]:

½k{oÃwÏ¼±d¶³dd o

I¹L¶ S²III eII ÏHâ¼w Rn¼Å ôÄHo{oo

40 x
]:]]oooo 170 85 ⇒ = ⇒ =40

170 85 2x x g=20 J¼wn¼¼

20 C 45 C KNO3
28 C 60 C

2 5 1 2
2 9 2 1


 


○○

⇒60 60C g= 6 Cn o n¼ o QÏ ÁI¶jII  nj Ï¼¼±d¶ ³o]¼¼ A ¦μº Ïμ ¼±d¶

ÁI¶jII  nj oÊº jn¼¶  â½j

=100 6A+A 0 ¦μºμμ

28
g gJ 6JA+JA 0

C
 II¶ IIII ÁoÄmQÏ°dºH

ÁoÄmQÏ°dºH R»IÿU

=

⎧
⎨
⎪⎧⎧
⎨⎨
⎩⎪
⎨⎨
⎩⎩

=

40
20

g

g

28 C 60 C 160g 28 C 60 C

20g
I¹L¶ S²Ie ÏII H á¼w Rn¼Å ôÄHoá {

½k{oÃw Ï¼±d¶ ³o]

J¼wn¼¼  ³o]

160 20
20 ~ xx

x g⇒ =x ×20 20
160 2 5 J¼wn¼¼

( . )L. S
Mw

−LL =
×

=1 10 10
Â²¼¶ SÊ±ü±±

ÁoÄmQÏ°dºH

½kº¼{ï®e Â²¼¶ ³o]oo

Ï¼±d¶ ³odd ]oo ÁI¹L¶ S²IeII (½k{ ¸ÃÃ÷U ÁI¶j nj ½jI¶ ÁoÄmQïÏ°= +10 S dºH)dd
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( ) ( )

C b a

S2 S1 2 1 ( )

30 C 20 C 10 C 0 C

( )

S
gNaNO
gH O

( )gNaNO
gH O2100

( ) b

10 C 0 C

a S S S
= = = −

−
= =Δ

Δθ θ θ−
2 1S

2 1θ
80 72
10 0

8
10 0 8

S aa +θ θb+ = 8 72
C

( )

S gKCl
gH O

( )gKCl
gH O100 2

KCl
a S S S

b
S

= = = −
−

= =

=

⎫

⎬
⎪
⎫⎫

⎬⎬

⎭
⎪
⎬⎬

⎭⎭

⇒ =S +
Δ
Δθ θ θ− θ

2 1S

2 1θ
33 27
20 0

6
20 0 3

27
0 3 27

30 C

S S g
gH O

=S + =3 27 27 9 2+ 7 3= 6 100 2
=Sθ ( )×0 3 300

a

0 01/ 25 C

C

KCl KNO NaNOKNO3 3NaNO

S a b+aθ

a S S S
= =Δ
Δθ θ θ−

2 1S

2 1θ
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MX MX

B

0 C A

D

C

C B A C B A

NaCl KNO3 NaNO3 KCl Li SO2 4SO NaNO3
NaCl KCl KNO3 KCl NaCl KNO3

20 C II

C50 C

Pb( )NO3 2)

KNO3
KClO3
KCl

20 C ( )3

0 1

B x A

( : . )g m. 1 B A

0 02/ 0 1/

28 C 60 C

1 2
2 5
2 1
2 9

telegram.me/medabook_com   www.medabook.com 

مشاوره و راھنمای انتخاب بھترین منابع کنکور : 021-28425210



35 C 60 C

15g 35 C

40 C

34 C

6 5 5 2 1 5
32 C 94 C KClO3 900g

(D)K2 2 7Cr2O ( )K) NO3 ( )K) ClO3 ( ) ( )P) b( 3 2) 100g 20 C 300g

A C D BCC B D C AD B A C DA A B C DB

C KCl K Cr O2 2Crr 7 KNO3 Pb( )NO3 2) 1000g
10 C 10 C

r O2 2Crr 7 Pb( )NO3 2) K Cr O2 2Crr 7 KNO3 Pb( )NO3 2) KNO3 KCl Pb( )NO3 2)

70 C 100g A

20 C

Pb( )NO3 2) K Cr O2 2Crr 7 NaNO3 KCl

90 C ( . )g mol K) Cr O1
2 2Crr 7

1 1g mLLLLLLL 0 5 1mol L.LLLLLL

276 5 276 5
40 C 50 C

40 C 50 C KNO3 40 C

11 84 2 4484 2 7 4 2 444 2 11 84 4 4484 4 7 4 4 444 4
C H O12 22 11

(O C H g mol=C= H== −−−−16 12 1, ,C=C=== 12 .g

1 5 512 55 512, 1 5 762 55 762, 2 4 762 54 762, 2 4 512 54 512,
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42 C

( , , .O, N g: mol=O, ,=== −−−−16 1 1 1g mLLLLLLL

12 08 6 04
40 C 40 C 70 C

40 C 70 C

46 4 34 2 23 2 17 1
CaSO4 CaSO4 ( )s CaSO4

( , : . )CaSO g m. ol=,CaSO === −−−−1364
1 1 02

4 1 1 7 1 5
6 25 10 4−−−− 40 C 0 08 25 C

0 15 40 C 25 C

( . )g mol−−−−1

50 C 90 C ( )2 2 7

40 C C

( , , : . )C, r O, g m.C, r ,52 16 1

6 84 1 33 84
2 66 124 1 33 124

/ 40 C

( , , : . )S O g m.3,S,S 2 1,O,, 6 1

8 6 6 8 4 3 3 4
H PO3 4PO KOH

( , , , : . )P, O H, g m. ol=P, ,O=== =H, === −−−−31 1 1 25 1 2g g100 H O2 KOH

9 2 1419 94 6 47 3
500g ( ) 100g 0 34g 25 C

( , , , . )S O, H g: mol, S =O, , H=== −−−−32 16 1 II 3 04g

H S SO2 4S 2 4(aq) (aq) ( ) (SO2 4SO aq)F SO F S H( )++ →4 (aq)FeSO++ → ( )FeS(s)→→

3 5 2 5
40 C C 3 01 1022 A 12 04 1022 A C2 AB

C

(AB ,A . ),A2
1C g:6
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2 5 1mol L.LLLLLL 1 2 1g mLLLLLLL

mol L.LLLLLL 1 0 1391 II

( , . )Cl g m.35 5 1,Cl =,Cl ===35 1 1g mLLLLLLL

5 10 4− 5 10 3−

5 10 47 − 5 7 10 3× −

( . )g mL 1LLLLLL 100g 0 51 g ( )6 13

( , , . )C, H g:=C, = ,== 12 1

0 005 0 05 0 001 0 01
40 C

1g mLLLLLLL 40 C KNO3

(KNO g mol3
1−−−−. 2 02 1g mLLLLLLL

7 5 1 25 1 3 33 1 233 1
3 33 0 433 0 7 5 0 45 0

37 5 40 C 50 C

40 C 50 C

12 08 9 06 6 04 3 02
3 75 1 06 1g mLLLLLLL 25 C A

( , , , , : . )C O, N H, g m.,C =O, ,N=== ,12 16 14 1 1 A

Na CO2 3CO NaNO3
Na O2 NaNO2

25 C C

100 g C 90 C

12 3 12 3
4 65 10 4−−−− 25 C

( , , : . )P O, g m.,P ,31 16 1 ppm

5 7 4 275 2 85 1 425
50 C %37 5/ 40 C

KNO3 C

0 27 135 0 27 118 8/27 118
0 43 118 8/43 118 0 43 135

20 C 618ppm 20 C CaSO4 Ca2

0 21 0 21
0 0618 0 0618
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40 C

  (   (   (   (
40 C 31 46

( , , : . )S O g m.3,SS,S 2 1,O,, 6 1

 1 32 10 1− (  9 9 10 2× − (  6 6 10 2× − (  3 3 10 2× − (

A

B

25 C B A

20 C D C

32 5
 (   (   (   (

 (   (   (
37 C 0 00067 ( )2 4

7ppm
Li SO2 4SO

 (   (   (   (
25 C

C H OH2 5H 0 01/
0 1/ 0 1/

 (   (   (   (

20 C 0 C A A

35 C

45 5 (  41 5 (  33 5 (  27 5 (
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Y X

S == −== −−−24 0 75θθθθ A

15 C 20 C

10 C

Li SO2 4SO S == −== − +−− +++0 4 25θθθθ 100 C 0 C

S == +== +++0 3 27θθθθ S == −== −−−0 15 3++++ 6θθθθ

a S a b+a +++θθθθ

0 1

S= +0 4 24θ 32 40 C

X 50 C X

X 70 C

0 C KNO3

KNO3

S= −0 15 7+θ S= −0 15 1+ 7θ S= 0 15 7+θ S= 0 15 1+ 7θ

A S == +== +++1
2 0θθθθ B 40 C A

75 C 40 C 75 C

1 85 1g mLLLLLLL S == +== +++0 3 22θθθθ A

( : . )A g: 1

S ==+==+++0 35 2++++ 6θθθθ

C S

1 9
1 8
2 1
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0 C A 44 C B A

==== 0 3 26 8++++3 26θθθθ B A

S= +1
2 8θ S= +1

2 16θ S= +6
11 8θ S= +6

11 16θ

x 18 100
100

x
x A 30 C

θ(θθ(°((°°°C)

S gA
gH O

( )gA
H O100 2

20 C 40 C A

S= +2 5 50θ S=2 5+ 0θ S=2 2+ 5θ S= +2 5 25θ

X 11 5 13 5 S ====2 13 0 513 0++++ θθθθ X

( . )g mol−−−−1 1 1g mLLLLLLL

32 C 24 C 16 C 8 C

20 C 20 C KNO3

( , , . )O, N g mol=O, , N=== −−−−16 1 KNO3 20 C

KNO3 0 07 20 C

30 C

m S m+m+++2 10 KNO3 0 C

S == −== −−−24 0 75θθθθ A

15 C 20 C

31 C

10 C

150g S a +a +++θθθθ 30 0 C A

(M g molA
−−−−1. 1 3 1g mLLLLLLL 1 1g mLLLLLLL

S ==== 7 3++++ 3θθθθ

75 C

20 C 46 8 10 C

Ba N SO N NO BaSO( )NO3 2) 2 4 3 4BaSO2++ →Na SO2 4SO++ +NaNO3→2→→ +++ 12 5
( , , , : . )N N O g m.2,Na=,Na === 3,N, 1,,O,, 6 1 37 5
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