
 

 

.=Kd;aul úYaf,aIK mámdáhg mokï ù we;af;a jrKSh wjlafIamK uQ,O¾uh hs' jrlg tlla ne.ska ødjKhl 
we;s legdhk wjlafIam lsÍu jrK wjlafIamKh hs' legdhk ñY%Khl .=Kd;aul úYaf,aIKfha oS tajd ldKav 
mylg fjka flf¾'  
 
 
 
 

 

 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
legdhk ñY%Kfha ødjK fldgilg isis,a ;kql yhsâfrdlaf,daßla wï,h jeämqr tl;= flf¾' 𝐴𝑔+,

𝑃𝑏2+, 𝐻𝑔2
2+  whk wef;d;a wødjH laf,darhsv f,i wjlafIam fõ' 

 
 

 

I ldKavfha wødjH laf,darhsv fjka lsÍfuka miq ,efnk fmrkh wdï,sl h' fuh yryd 𝐻2𝑆 heùfï oS b;d wvq 
𝐾𝑠𝑝 w.hlska hq;a i,a*hsv muKla wjlafIam fõ'(𝑃𝑏2+, 𝐶𝑢2+, 𝐻𝑔2+, 𝐵𝑖3+ 𝐶𝑑2+, 𝐴𝑠3+, 𝑆𝑛4+, 𝑆𝑛2+ , 𝑆𝑏3+) 

𝐻+ whkj, by< idkaøKh fya;=fjka i,a*hsâ whk idkaøKh idfmalaI jYfhka wvq h' 
      𝐻2𝑆 ⇌ 2H+ + 𝑆2−    

  

 

  

 

ødú; 𝐻2𝑆 bj;a lrkq msKsi II ldKavfha fmrkh úkdä lsysmhla kgjkq ,efí' bkamiq fmrkfha 𝐹𝑒2+ whk 

fjf;d;a tajd 𝐹𝑒3+ njg TlaislrKh lrkq msKsi idkaø 𝐻𝑁𝑂3 iu`. úkdä lsysmhla kgjkq ,efí' miq j 
ødjKhg 𝑁𝐻4𝑂𝐻 yd 𝑁𝐻4𝐶𝑙 tl;= flf¾ (𝐹𝑒3+, 𝐴𝑙3+, 𝐶𝑟3+). 

𝑁𝐻4𝑂𝐻 ⇌ 𝑁𝐻4
+ + 𝑂𝐻−   

by; iu;=,s;;dj jug nr jk w;r th ødjKfha 𝑂𝐻− whk idkaøKh wvq lsÍug fya;= fõ. 

 
 
 

 

 

………………………………………………………. 

………………………………………………………. 

………………………………………………………. 

 

;kql 𝐻𝐶𝑙 

legdhk ñY%Kh 

 

…………………………………………… 

…………………………………………… 

…………………………………………… 

…………………………………………… 

 

 

…………………………………………… 

…………………………………………… 

…………………………………………… 

 

…………………………………………… 

…………………………………………… 

 

𝐻2𝑆 

legdhk ñY%Kh 

 

 

…………………………………………………. 

…………………………………………………. 

…………………………………………………. 

 

𝑁𝐻4𝑂𝐻 yd 𝑁𝐻4𝐶𝑙 

legdhk ñY%Kh 

2 

idkaø 𝐻𝑁𝑂3 

1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

c,Sh ødjKh wÕ=re l=Üáhla u; r;a lr we;s jk >k fYAIh fldfnda,aÜ khsfÜ%Ü ødjKhlska f;uñka kej; r;a 
lsßu. (𝑍𝑛2+, 𝐴𝑙3+ , 𝑆𝑛2+ , 𝑀𝑔2+) 

 
 
 
 
 
 
 
 
 
 

III ldKavfha fmrkfhys 𝑂𝐻− whk jeämqr wvx.= ksid th laIdÍh fõ' 𝑂𝐻− whk iys; fï udOHhg 𝐻2𝑆 
hefõ' 𝐻2𝑆 j,ska iemefhk 𝐻+ whk úiska 𝑂𝐻− whk WodiSk flfrhs. fuhska by; iu;=,s;;dj ol=Kg 

nr jk w;r th ødjKfha 𝑆2− whk idkaøKh jeä lsÍug fya;= fõ. (𝑍𝑛2+, 𝑀𝑛2+, 𝐶𝑜2+, 𝑁𝑖2+) 
  𝐻2𝑆 ⇌ 2H+ + 𝑆2−   
 

 

 
 

IV ldKavfha fmrkh kgjd 𝐻2𝑆 bj;a lr" 𝑁𝐻4𝐶𝑙 iaj,amhla yd jeämqr 𝑁𝐻4𝑂𝐻 tl;= flf¾' ødjKh kgjd 
(𝑁𝐻4)2𝐶𝑂3 tl;= flf¾' 𝐶𝑎2+, 𝑆𝑟2+, 𝐵𝑎2+ whk" ldnfkag f,i wjlafIam fõ'  
 

 
 

 

 

…………………………………………………. 

…………………………………………………. 

…………………………………………………. 

…………………………………………………. 

 

 

𝐻2𝑆 

legdhk ñY%Kh 

2 1 

(𝑁𝐻4)2𝐶𝑂3 

3 

𝑁𝐻4𝑂𝐻 yd 
 𝑁𝐻4𝐶𝑙 

 

…………………………………………………. 

…………………………………………………. 

…………………………………………………. 

 

 

…………………………………………………. 

…………………………………………………. 

…………………………………………………. 

…………………………………………………. 

 



 

 

ma,eákï fyda ldnka l=rla idkaø 𝐻𝐶𝑙 j, .s,ajd th nkaika oe,af,a wosma; l,dmhg w,ajd j¾Khla fkd,efnk 
;=re r;a lrkak. bkamiq mßlaId lsßug wjYH ,jkh idkaø 𝐻𝐶𝑙 iu. ñY% fldg l=frys ;jrd th nkaika oe,af,a 
wosma; l,dmhg w,ajd j¾Kh ksßlaIKh lrkak. 

 

 

𝑑7, 𝑑8, 𝑑9, 𝑑10 bf,lafg%dksl úkHdi we;s legdhk j,ska iEfok wjlafIam" jeämqr wefudakshd j, Èhù ia:dhS 
ixlS¾K whk idohs' 

𝑑7   

𝑑8   

𝑑9   

𝑑10   

𝑑10   

𝑑10   

𝐶𝑟(𝑂𝐻)3 c,Sh wefudakshd yS osh fkdjqjo jeämqr idkaø wefudakshd yS oshfõ.  

……………………………………………………………………………………………………………………………………………………………………… 

wefudakshd ødjKfha c,h m%udKh b;du;a wvq úg ixlS¾Kfha j¾Kh fjkia fõ. tu ksid øj wefudakshd iuÕ 
my; wdldrfha ix.; ixlS¾Khla idohs.  

………………………………………………………………………………………………………………………………………………………………………

legdhkh/ uq,øjHh j¾Kh 

𝑀𝑔, 𝐵𝑒  

𝐿𝑖  

𝑆𝑟  

𝐶𝑎  

𝑅𝑏  

𝐾  

𝑁𝑎 
 

𝐵𝑎 
 

𝐶𝑢 
 

𝐶𝑠 
 



 

 

iq¿ jYfhka laIdÍh l, vhsfu;s,a.a,fhdlaishï (DMG) ødjKhla tl;= flf¾' 

…………………………………………………… 

vhsfu;s,a.a,fhdlaishï (DMG) ødjKhla tl;= flf¾' 

…………………………………………………… 

𝑁𝑎𝑂𝐻 tl;= lr r;a lsßu 

………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………… 

 

 
f,day yhsv%hsv 

𝑯− 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 

iqmfrdlaihsv  
𝑶𝟐

− 
 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 

f,day tauhsv  
𝑵𝑯𝟐

− 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 
f,day khsg%hsv 

𝑵𝟑− 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 
f,day ldnhsv 

𝑪𝟐
𝟐− 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

𝑺𝟐− 
𝑯𝑺− 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

𝑺𝑶𝟑
𝟐− 

𝑯𝑺𝑶𝟑
− 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

𝑪𝑶𝟑
𝟐− 

𝑯𝑪𝑶𝟑
− 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

𝑺𝟐𝑶𝟑
𝟐− ……………………………………………………………………………………………………………………………………………………… 



 

 

𝑵𝑶𝟐
− ……………………………………………………………………………………………………………………………………………………… 

 
Note: 
my; f,day i,a*hsâ ;kql wï,h iuÕ 𝐻2𝑆 msg fkdlrhs.  
fuu i,a*hsv i|yd idkaø wï,h fhdod r;a l, hq;=h.  
𝐶𝑢𝑆, 𝑃𝑏𝑆, 𝑃𝑏𝑆2, 𝑆𝑛𝑆, 𝑆𝑛𝑆2,     𝐴𝑠2𝑆3, 𝑆𝑏2𝑆3, 𝐵𝑖2𝑆3, 𝐶𝑑𝑆   

……………………………………………………………………………………………………………………………………………………… 

𝑩𝒓− 
 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

𝑰− 
 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

𝑵𝑶𝟑
− 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

𝑵𝑯𝟒
+ ,jKhlg 𝑁𝑎𝑂𝐻 tl;= 

lr WKqiqï lsÍfuka  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

𝑵𝑯𝟒
+ ,jK ;dm úfhdackfhka  

𝑁𝐻4𝐶𝑙            ⟶ 

𝑁𝐻4𝐵𝑟           ⟶ 

𝑁𝐻4𝐼               ⟶ 

(𝑁𝐻4)2𝐶𝑂3    ⟶ 

(𝑁𝐻4)2𝑆𝑂4     ⟶ 

𝑁𝐻4𝑁𝑂3           ⟶ 

𝑁𝐻4𝑁𝑂2           ⟶ 

(𝑁𝐻4)2𝐶𝑟2𝑂7  ⟶ 

 

𝑵𝟑− j,g c,h tla lsßfuka  
…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 



 

 

𝑵𝑯𝟐
− c,h/ 𝑁𝑎𝑂𝐻 tla lsßfuka  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

𝑵𝑶𝟑
− WNh.=KS f,dayhla yd 

𝑁𝑎𝑂𝐻 tl;= lr WKqiqï 
lsÍfuka  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

𝑵𝑯𝟑 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 
 

 

 

 

𝑪𝑶𝟐 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

𝑺𝑶𝟐 

 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

𝑯𝟐𝑺 

 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

𝑵𝑶𝟐 ……………………………………………………………………………………………………………………………………………………… 

wï, yd NIau folu iu. l%shdlrk f,day WNh.=KS f,day kï fõ.

……………………………………………………………………………………

𝐴𝑙 

……………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………… 

fkia,¾ m%;sldrlh iEoSu 
𝐻𝑔𝐶𝑙2(𝑎𝑞) j,g 𝐾𝐼(𝑎𝑞) fhÿ úg wjlafIamhla iEfoa' fuu wjlafIamhg 𝑁𝑎𝑂𝐻 tl;= lr NdIañl lr 

jeämqr 𝐾𝐼(𝑎𝑞) fhÿ úg wjlafIamh oshù ødjKhla f,i fkia,¾ m%;sldrlh iEfoa'  

𝐻𝑔𝐶𝑙2(𝑎𝑞) + 2 𝐾𝐼(𝑎𝑞)  ⟶   𝐻𝑔𝐼2(𝑠) +  2 𝐾𝐶𝑙(𝑎𝑞) 

𝐻𝑔𝐼2(𝑠) + 2 𝐾𝐼(𝑎𝑞)  ⟶   𝐾2𝐻𝑔𝐼4(𝑎𝑞) ly 



 

 

WNh.=KS yhsfv%dlaihsv  

……………………………………………………………………………………………………………… 

WNh.=KS whk j,g iaj,am f,i 𝑂𝐻− tl;= lsÍfïoS yhsfv%dlaihsv wjflaIam f.kfoa. thg jeämqr 𝑂𝐻− fhÿ 
úg tu yhsfv%dlaihsvh oshù hhs. kej; ;kql 𝐻𝐶𝑙 ìxÿfjka ìxÿj tl;= lsßfïoS h,s;a wjflaIamh we;s ù 
jeämqr fhÿ úg oshù hhs.  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
𝐴𝑙3+(𝑎𝑞) 

(1).  𝑁𝐻4𝐶𝑙 ødjKhla tla lsßu  

(2).  𝑁𝐻4𝑂𝐻 ødjKhla tla lsßu  
 

wÕ=re l=Üáhla u; ;nd ;oska r;alsÍu  

we;sjk >kh fldfnda,aÜ khsfÜ%Ü ødjKhlska f;ud 
kej; r;alsÍu 

𝑁𝑎𝑂𝐻 ødjKhla l%ul%ufhka tla lsßu 

 

 
𝑍𝑛2+(𝑎𝑞) 

(1).  𝑁𝐻4𝑂𝐻 tla lr NdIañl lsßu 

(2).  𝐻2𝑆  jdhqj heùu  

 

wÕ=re l=Üáhla u; ;nd ;oska r;alsÍu  

we;sjk >kh fldfnda,aÜ khsfÜ%Ü ødjKhlska f;ud 
kej; r;alsÍu 

𝑁𝐻4𝑂𝐻  ødjKhla l%u l%ufhka tla lsßu 

 

 
𝐶𝑟3+(𝑎𝑞) 

(1).  𝑁𝑎𝑂𝐻/𝐻2𝑂2 ødjKhla tla lsßu  

(2).  𝐵𝑎𝐶𝑙2  tla lsßu 

 

𝑁𝐻4𝑂𝐻  tla lsßu 

 

 
𝑀𝑛2+(𝑎𝑞) 

(1).  𝑁𝑎𝑂𝐻 ødjKhla tla lsßu  

(2).  𝐻2𝑂2  ødjKhla tla lsßu 

 

idkaø 𝐻𝑁𝑂3 yd >k 𝑃𝑏𝑂2 tla fldg kegùu   

 

(1). 𝑁𝐻4𝑂𝐻  tla lr NdIañl lsßu  

(2).  𝐻2𝑆  jdhqj heùu  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
𝐶𝑜2+(𝑎𝑞) 

𝑁𝐻4𝑂𝐻  ødjKhla l%u l%ufhka tla lsßu 
 
 

vhsfu;s,a.a,fhdlaishï (DMG) ødjKhla tla lsßu 

 

(1). 𝑁𝐻4𝑂𝐻  tla lr NdIañl lsßu 

(2).  𝐻2𝑆  jdhqj heùu  

 

 
𝑁𝑖2+(𝑎𝑞) 

𝑁𝐻4𝑂𝐻  ødjKhla l%u l%ufhka tla lsßu 
 
 

(1). 𝑁𝐻4𝑂𝐻  tla lsßu 
 
(2). vhsfu;s,a.a,fhdlaishï (DMG) ødjKhla tla lsßu 
 

(1). 𝑁𝐻4𝑂𝐻  tla lr NdIañl lsßu 

(2).  𝐻2𝑆  jdhqj heùu  

 

 
𝐶𝑢2+(𝑎𝑞) 

𝑁𝐻4𝑂𝐻  ødjKhla l%u l%ufhka tla lsßu 
 
 

(1). 𝑁𝑎𝑂𝐻  tla lsßu 
 
(2). r;alsÍu 
 

(1). 𝐻𝐶𝑙  tla lr wdï,sl lsßu 

(2).  𝐻2𝑆  jdhqj heùu  

 

 
𝐴𝑔+(𝑎𝑞) 

(1). 𝐻𝐶𝑙  tla lr wdï,sl lsßu 
 
(2).  𝐻2𝑆  jdhqj heùu  

 

(1). 𝐻𝐶𝑙  tla lsßu 

 
(2). wjlafIamhg 𝑁𝐻4𝑂𝐻  ødjKhla tla lsßu 

 

 
𝑃𝑏2+(𝑎𝑞) 

(1). 𝐻𝐶𝑙  tla lsßu 
 
(2). r;alsÍu 
 

(1). 𝐾𝐼  tla lsßu 
 
(2). r;alsÍu 
 

𝑁𝑎𝑂𝐻  ødjKhla l%u l%ufhka tla lsßu 

 
 



 

 

 

 

>k fya,hsv iu. m%;sl%shdj  

m%;sldrlh 𝐹− 𝐶𝑙− 𝐵𝑟− 𝐼− 

idkaø 𝐻2𝑆𝑂4 
 

 

   

idkaø 𝐻2𝑆𝑂4 +
𝑀𝑛𝑂2 

 

 

   

c,Sh ødjKfha mj;sk fya,hsv iu. m%;sl%shdj 

m%;sldrlh  𝐶𝑙− 𝐵𝑟− 𝐼− 

𝑃𝑏(𝑁𝑂)3(𝑎𝑞) 

   

𝐴𝑔𝑁𝑂3(𝑎𝑞) + 

𝐻𝑁𝑂3(𝑎𝑞) 

 

   

𝐶𝑙2/𝐶𝐶𝑙4 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
𝑆2− 

𝐻𝐶𝑙  tla lsßu 
 

𝐴𝑔𝑁𝑂3(𝑎𝑞)  tla lsßu 

 

 

 
𝑆𝑂3

2− 

𝐻𝐶𝑙  tla lsßu 
 
 

(1). 𝐵𝑟2  tla lsßu 

 
(2). 𝐵𝑎𝐶𝑙2  /𝐻𝑁𝑂3 tla lsßu 

 

𝐵𝑎𝐶𝑙2  tla lsßu 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ÿUqre j,fha mÍlaIdfõoS isÿjk m%;sl%shd 

…………………………..…………………………………………..………….…………………………..…………………………..…………………………..

…………………………………………..………….…………………………..…………………………..…………………………..…………………………

………………..………….…………………………..…………………………..…………………………..…………………………………………..……… 

 

  

 

 

 

 

 

 

 
𝑆𝑂4

2− 

 

𝐵𝑎𝐶𝑙2  /𝐻𝑁𝑂3 tla lsßu 

𝑃𝑏(𝑁𝑂)3(𝑎𝑞) tla lsßu 

 

 
𝑆2𝑂3

2− 

𝐻𝐶𝑙  tla lsßu 
 
 

𝐴𝑔𝑁𝑂3(𝑎𝑞)  tla lsßu 

 
 

𝑃𝑏(𝑁𝑂)3(𝑎𝑞)  tla lsßu 

 

 
𝑁𝑂2

− 

 

𝐻𝐶𝑙  tla lsßu 

 

𝐾𝐼, 𝐶𝐻3𝐶𝑂𝑂𝐻 tla lr msIaGh ìxÿ 

lsysmhla tla lsßu    

 
𝑁𝑂3

− 

 

(ÿUqre j,fha mÍlaIdj ) 

(1). w¨; iE¥  𝐹𝑒𝑆𝑂4  tla lsßu 

(2). ì;a;sh osf.a .,dhk mßos idkaø  𝐻2𝑆𝑂4  
tla lsßu 

 

(wefudakshd mÍlaIdj) 
𝐴𝑙 yd 𝑁𝑎𝑂𝐻 tl;= lr WKqiqï lsßu 

 idkaø  𝐻2𝑆𝑂4 tl;= lr WKqiqï lsßu 

ÿUqre j,fha mÍlaIdfõoS 

wefudakshd mÍlaIdfõoS 
 

idkaø  𝐻2𝑆𝑂4  iu. mÍlaIdfõoS 
 



 

 

 

 

 

 

 

 

 

 

𝑃𝑂4(𝑎𝑞)
3−  

𝐴𝑔𝑁𝑂3(𝑎𝑞)  tla lsßu 

  

𝐹𝑒𝐶𝑙3(𝑎𝑞)  tla lsßu 

 

idkaø 𝐻𝑁𝑂3 iaj,amhla yd jeämqr wefudakshï fud,sífâÜ 
ødjKh tl;= lr WKqiqï lsßu 


