
85 

('-'L-'-! JJ',rl ~I~L· ~ ) ) 20 

~5 

0 0 00 
.:i>-L<.!I _}; ._j _..;.-U ( y•)l ..: J> p.; ')': ,_\..- ) i J.i~ ; _,~ ··:-0.1 .,:_.(l·L,. ;,._, _ .• _\S'L . J 

. "'--'-- ~·\ ~- ""__;. .,.J·J.' ... -' : ~- y, -·; ; .4 



10 = (H) ~ .. u¥ 

12.0 = (C) ,:JJ-!.fi 
16.0 = (0 ) ~i 

:i2 .1 = (S J ..::..yfo. 

I = (H ) ~J.J¥ 
6 = ((' ) .jyfi 

8 = (0) ~i 
15 = (P ) .) ,_L.,! 
17 - (CI) ..Jfo 
19 = ( K ) \:j 

~~ .J-! 

24 = (Cr) ~,y. 

26 = (Fe) ~ 
35 = (Br) ('JY. 

: (y,s II J.l.lJI 

80 = ( 8 r ) ~ JY. 



· · .. · · · · .. · .. · · · · .. · · .... J po:i .jc o .J 4<: ( ..H \.hi.] I ) ._,-"L..Ull • j 

JjL. ~.1 j W I (c) 
j li- .)) JjW I ( ~) 

jlt. ._,J) ~I (i) 
JjL... ""J) ..,...LJI (y) 

~L...~ ~ ...::,l).l\1 ,y. ~~ _,l 0.)~ (i) 
4 _,.. ~ J,..:..:i w l Jill ..y. ~ JA-?-O _,i o .Jj ( y ) 

f' ~1.5JI wL.. _,.fi k:) 
W14 ,s.JI wl.. Jft ( ~J 

>_).:J....... OJ~ (c) 
o_fo......JI wi.J.l\1 ,y. ~ ~ ( J) 

r ~LSJI ...::,L.. 3.fi _;Li (i) 
f' 7:!-""t:i ,JI ul.. ,j. -,;>~Iii ( y ) 

.. ........ ...... .. .. .... .. ... I!H :CO, J ..iL.J~fll ~ _?..y .4 

,)jiJyll .;.~ ~ k:l ..:;,:i_,yll ,.,_jl.ti ~ (1) 
.:_, _,:;_,yll ..,...,..l.. ~ (..)) ..)y _,y]l .,>..ll:..i l..u:....::.. ( w) 

2A I(s) + 3H 2SO~(aq ) Al 2cSO~) ,(.tql ..- JH,fgJ (i) 
N:(g) + 3H 2(gJ ---• 2NH,( gJ (y ) 

2C2Hncg) + ?02<gJ • 4COJ(gl + 6H,O(I) (.: ) 

LiOH (aq) + HNO l(aq) - l. iNO dclq J + H:O(IJ ( ~) 

N0 2(g) (c) 
HC \(g) (..l) 

Cn3Se (c) 
CaSe ( ~) 

NaCI (i) 
C at OH ), (y } 

Ca .St" , (l) 
C'a ,Sc- (y ) 



JSl 1"1.?. 30 .0 ..,~" U" 
0 20 ~y .lie (KNO,) .. ,...w_,.jl w l_jij ~i., , j -.::.GlS ljj .8 

ul_jij .)4 1"1.?. 25.0 ~ .;.~ ;,7:UI J .,h..JI .)~~ ·~WI .)4 1"1.?. 100 
................... )I ,h.o ••.fp.JI ~.J.l ~ ..l:.c. <WI .yo ("1_?. I 00 JSJ I" *"\:j _,..I 

.jlSll (i) 
J.lSli ( '-:-') 

::U _,j_,...JI ;iJ.Jk..JI ..) w)L.k..JI .Jfo • _)tJI ...,...:,~\ jc.l.i:lll dJ.l\..... 0 j 9 .lie .]j 

PC13(1) + H~O(I ) H3P01(nq l + HCI(aq) 

1:3:3:1 k) 
3:1:1:1 (.l) 

I :3:3:3 (i) 
3:1:3 ·1 ('-:-') 

(K,") 4.,1~)11 j...:,6. <.::.;;~ ~ ~I.S I~) (Ag l(s)) .:i....Aill ~.l J:! .)4 F J ,h.J 4 ,..JI ~lj)' l L. . 12 
~ I " - I Q x 8.5 1 _,?JW~l ~.) _,J. 

Agl( s) 

_;J !J ,.- t j ] 0 X 7.24 (1) 
jil iJ,.- '' 10 x2.92 (y) 

jil /j ,_. I ' 10 X 8.51 (d 
jJ.l/ jy 'l- 10 X 9.22 (.l) 

.} o.l:;>ol ,jWI ~)WI y-au...ll ~I ~tJI JIJci ~ J..,;jUI ulc. ~I .,? j • 13 
._,! ~,.. y\ L.S y-au.JI '-:J!i y ~ ( K ,c r,0 7) i' »"'u _,..I wl. ,p _;,~ 

\'4..,.i~l ~l 

14- '12+ ·2 + k) 
14- ,6+ ,2 + (.l) 

----·---------
o~l o.ll.. J4hl (~~ 

2- ·6 " ·l t (i) 
1- .J+ ,I " ('-:-') 



II ; (1) 
H ~O ('""') 

CsH12 {() C'. H (i) 
Cr,H5CH, ( .J) C..H,, (-,..>) 

~J ~ o.lcl! Ji ~ly o.lcl!.J ~ ~ 0-- :_;fo.:. ':?.lli rh-W' J,h..JI . 16 
.......... ...... ........... . .. ... .. ....... . ~~I ;-,\i, , ~ly 

pK,. (<:) 
pCI (.l) 

pH (i) 
pK" ( ..,_,) 

:...,J. (K..) Jy'i l -:ut:i ~ ._)WI :J)'il ;-Lh.i.l . 17 
2Cr(sJ + 3H,S04(aq) ~:"':: Cr ,( SO :);( aql + l H lgl 

Kc = [Crj [H~S0.] 1 1 [C'r,(SO,h ] [ H ~ l ' (i) 
Kc = [C'r ,i SO ,h J! II , J'! JII.SO ,J' (..,_,) 

K, = I I [Cr ,(SO.d , J[ H 1' (:) 
Kc = [C r,(SO ,J:Jf H, J' lll'ri! H,SO ,J 1 {..l) 

,:;.. 
3
(""' 35 .0 ._,...b ..;fu..;C::,? .)~.; W......:.:.J l? 81 .4 t.,;:i.t6. :_;.JA.Al l .Y :J......b! .18 

f~l AJ~ W <' I""' 47.5 ,)! <-WI~ ~.JI ~ ,~WI 

3
r""/i"ly,.2 .68 k:) 

3r""/i"ly,.6 .51 ( .)) 

..JJ.foJI 34 J U.YJY 35 (C::.) 
uJfi' 34 ) ..Ji> ,Y 80 ( .l) 

1(""' 1 1'1,?.0154 (\) 
' r-..: lr' .?-0 .592 (..,.., ) 

.)jpl 36 J :_;;.,y 35 (i) 
_:.;, jiSJI 35 J :JY JY 35 (..,_,) 

,.put jiJ I J,.. 0 .10 o_j;S.) ._;.lll (AgN<h( aq l) Lo.ili .::.:lfo J,J..:>.... ~ L. .20 

"(~aCl(aq)) i'~.l,dl ~.Jfo J ,h.o,:;.. J~ 1. 75 :;.J:!lA..J 

3
1'"" 5 .17 (d 

3 ~'"" 0. I 75 ( .)) 
(i) 

(y ) 



j~ ~' 4.50 \.fjL.;. ~lAh.ll ~ lpH I ~u~l u-'11 ~ ui.S j) .2 1 
:;,j,L..., ~ !OH] ~JJ~I J-'"i )!:$} 

jiltJ,... 9-10 x3. 16 {c) 
jiltJ,.. 7-10 x l.OO (..)) 

J.,... lrJ.p.- 298.0 k) 
J,.. /~I.? 266.0 (..l) 

jil I J,... ' I () X .\ . I (J (i) 
_;ltj ,...

11 lO x 1.00 (y ) 

J,.. / , ip 342 .0 (i) 
J,... t/'1.?.4200 (y) 

4jl.bJI ...s~ w.:,.::; _) o..l.).JI ...:..Li,jiS.l)'l ,:y. .J..lC ySi 4-1 ~1.'>11 .::.:uJJ.'JI -;i .23 
~~':!'1 

p' ( ') 
Cr '• (y ) 

Y(Fe ~CrJ0 12) ~yJI ,:y. 1'\.?. 9.25 ... ~ o..lp,,.JI ( 0 ) ~';1 u'i,... ..l..)c. L. .24 
[J,.. /~lp 459 ,6 = (fc ·.Cr,O J ~ J ~yJ.l ~_?..]1 ;iJ:;SJJ] 

J,.. 0,241 k) 
J,,... 0.0604 ( ..)) 

(i) J,... 0.020 1 
J ,.-0 .0403 (c,-:) 

i'j;!l.JYI w~_yS_,; .y. 1'1.?. 12.75 ~ o..l p,.,...J' (SJ U,_r.&ll wL.lp .l..lc. L. .25 
[Jyo /~lp 390 .6 = ~~\ u\.:l,!yS_Wl ~_?..]1 a..tsJij ~(A\ 2(S 20 d, J 

i"\..? 9.430 k) 
~lp 6.287 (..)) 

- -
.~~ ·~1... ,;\.fhl c~_,...; 

i' \.?. 12 .75 (i) 
,.lp 2.0C)5 (y) 


