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 VG[  lJEFUGF TßJM 

 

jIFbIFVM o 

 

;\@F\lT TßJ o H[ TßJMGL E}lD VFJ:YFDF\ S[ SM.56 VM˜S;0[XG˜:YlTDF\ d<S1S .,[S8=MGYL V5}6” EZFI[,L 

CMI TM T[G[ ;\@F\lT TßJ SC[ K[P 

5|YD ;\@F\lT z[6LGF TßJM o H[ TßJMGL E}lD VJ:YF S[ SM.56 VM˜S;0[XG VJ:YF NZdIFG 3d<S1S V5}6” CMI T[JF 

TßJMGL z[6LG[ 5|YD ;\@F\lT z[6LGF TßJM SC[ K[P 

l‹TLI ;\@F\lT z[6LGF TßJM o H[ TßJMGL E}lD VJ:YF S[ SM.56 VM˜S;0[XG VJ:YF NZdIFG 4d<S1S V5}6” CMI T[JF 

TßJMGL z[6LG[ l‹TLI ;\@F\lT z[6LGF TßJM SC[ K[P 

T’TLI ;\@F\lT z[6LGF TßJM o H[ TßJMGL E}lD VJ:YF S[ SM.56 VM˜S;0[XG VJ:YF NZdIFG 5d<S1S V5}6” CMI T[JF 

TßJMGL z[6LG[ T’TLI ;\@F\lT z[6LGF TßJM SC[ K[P 

d - d ;\@F\lT o ;\@F\lT TßJMDF\ 5|SFXGF XMQ6 NZdIFG VFIGM S[ 5ZDF6]VMGL d<S1SDF\ ZC[,F .,[S8=MG pHF” 

D[/JL GLRL pHF”JF/L d<S1SDF\YL p\RL pHF”JF/L d<S1SDF\ ;\@D6 SZ[ T[G[ d<d ;\@F\lT SC[ K[P 

VF\TZF,LI ;\IMHGM o ;\@F\lT WFT]VMGL 3G ˜:YlTDF\ 5ZDF6]VM RMSS; :Ol8S ZRGFDF\ UM9JFI[,F\ CMI K[4 H[DF\ T[DGL 

JrR[ 5M,F6 CMI K[ T[DF\ GFGF SNGF 5ZDF6]VM (H, C, N, B) UM9JF. HTF\ AG[,F ;\IMHGMG[ 

VF\TZF,LI ;\IMHGM SC[ K[P 

lAG5|DF6 ;\IMHGM o VF\TZF,LI ;\IMHGMDF\ ;\@F\lT WFT] VG[ T[GL :Ol8S ZRGFDF\ ZC[,F 5M,F6DF\ UM9JFI[,F\ VWFT] 

5ZDF6]VM JrR[ SM. RMSS; 5|DF6 G CMJFG[ SFZ6[ ZRFI[,F VFJF ;\IMHGMG[ lAG5|DF6 

;\IMHGM SC[JFDF\ VFJ[ K[P 

lDzWFT]VM  o ;\@F\lT WFT]GF D}/ U]6WDM”DF\ O[ZOFZ SZLG[ H~ZLIFT D]HAGF RMSS; U]6WDM” lJS;FJJF DF8[ T[DF\ 

VgI SM. WFT] pD[ZL GJF U]6WDM” WZFJTL WFT]G[ lDzWFT] SC[ K[P 
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       V[SYL JW] VM˜S;9[XG˜:YlT WZFJTF\ TßJM  o Cr, Mn, Fe, Co 

   o l‹TLI ;\@F\lT z[6L o Cd ;\@F\lT TßJ GYL U6FT]\P 

       V[SYL JW] VM˜S;9[XG˜:YlT WZFJTF\ TßJM  o Pd 

   o T’TLI ;\@F\lT z[6L o Hg ;\@F\lT TßJ GYL U6FT]\P 

       V[SYL JW] VM˜S;9[XG˜:YlT WZFJTF\ TßJM  o Au, Hg 
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o S], TßJM ê 14 o Ce (Z=58)  YL  Lu (Z=71) 

   o AWF H TßJM +3 VM˜S;0[XG VJ:YF WZFJ[ K[P 

 

V[˜S8[GF.0 TßJM o ;FDFgI .,[S8=MG ZRGF o [ Rn ] 5f 
0-14

 6d 
0-2 

7s
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o S], TßJM ê 14 o Th (Z=90)  YL  Lr (Z=103) 

   o AWF H TßJM +3 YL +6 ;]WLGL VM˜S;0[XG VJ:YFVM WZFJ[ K[P 

 

5|YD ;\@F\lT z[6LGF TßJMGF VFJT”GLI U]6WDM” o 

 

WF˜ßJS ,F1l6STFVM o * AWF H ;\5}6” WFT] TßJM K[P 

    * T[VM ;BT VG[ DHA}T CMI K[P 

    * T[DGF U,GlA\N] VG[ ptS,GlA\N]VM p\RF CMI K[P 

    * T[VM V[SALHF ;FY[ lDz Y. lDzWFT]VM AGFJ[ K[P 

    * AWF H lJlJW ;\IMHSTFVM WZFJ[ K[P 

    * DM8FEFUGF TßJM V[l;0DF\ VMU/[ K[4 5Z\T] pDNF TßJM p5Z V[l;0GL V;Z YTL GYLP 

    * T[VMDF\ T6FJ56F VG[ l85Fp56FGM U]6WD” CMI K[P 

 d 
5
 .,[S8=MG ZRGFJF/F TßJM 

5|YD ;\@F\lT z[6L o Cr, Mn 

l‹TLI ;\@F\lT z[6L o Mo, Tc 

T’TLI ;\@F\lT z[6L o Re 

 

 d 
10
 .,[S8=MG ZRGFJF/F TßJM 

5|YD ;\@F\lT z[6L o Cu, Zn 

l‹TLI ;\@F\lT z[6L o Pd,Ag,Cd 

T’TLI ;\@F\lT z[6L o Au, Hg 
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    * T[VM lJn]T VG[ pqDFGL JFCS CMI K[P 

    * T[DGF S[8,FS VFIGM VG]R]\ASLI U]6 WZFJ[ K[P 

    * T[VM ;\SL6” ;\IMHGM AGFJJFGM U]6 WZFJ[ K[P 

 

5ZDFcJLIíVFIGLS l+HIF o 5ZDF6] @DF\S JWTF\ 5ZDFcJLI l+HIFDF\ WLDM 38F0M YFI K[4 H[DF\ Cr YL Cu DF8[ ,UEU 

;DFG 5Z\T] Zn DF\ JWFZM YJFG]\ D]bI SFZ6 .,[S8=MGGL lX˜(0\U V;Z K[P 

 

VFIGLSZ6 V[gYF(5L o 5ZDF6] @DF\S JWTF S[˜g2I WGEFZ JWJFYL JW[ K[4 5Z\T] 50MXL A[ TßJMGL ;F5[1DF\ BF; 

TOFJT CMTM GYLP sV5JFN o Cr VG[ Cu l;JFIf 

 

;\@F\lT TßJMGF lJlJW Z\U o  VF TßJMDF\ d<d ;\@F\lT YTL CMJFG[ SFZ6[ DM8FEFUGF Z\ULG CMI K[P 

 

pˆL5SLI U]6WD” o 5MTFGL lJlXq8 .,[S8=MG ZRGFG[ SFZ6[ 3G ˜:YlTDF\ T[DGF :Ol8SGL ;5F8L p5ZGF 5ZDF6]VM 

R]\ASLI lXBZ lA\N]VM WZFJTF\ CMJFYL 5|l@IS V6]VMG[ 5MTFGF TZO VFSQ”JFGM U]6 WZFJTF\ 

CMJFYL T[VM ;l@I pˆL5S TZLS[ 56 JT”[ K[P 

 

Ñ]D VG[ ZMYZLGF lDz<WFT] AGJF DF8[GF lGIDM o 

 

lDz<WFT]VM o ;\@F\lT WFT]GF D}/ U]6WDM”DF\ O[ZOFZ SZLG[ H~ZLIFT D]HAGF RMSS; U]6WDM” lJS;FJJF DF8[ T[DF\ 

VgI SM. WFT] pD[ZL GJF U]6WDM” WZFJTL WFT]G[ lDzWFT] SC[ K[P VFJL lDz<WFT]VM I\+;FDU|L4 

lJlJW 5|SFZGF VMHFZM4 JFCGM p5ZF\T 3ZJ5ZFXGF JF;6M AGFJJFDF\ p5IMUL YFI K[P SFZ6 S[4 

T[DF\ H~ZL ;bTF.4 JFCSTF4 TgITF4 1FZ6<5|lTSFZSTF JU[Z[ H[JF ,F1l6S U]6WDM”GM lJSF; 

YI[,M CMI K[P VFJL WFT]VM AGFJJF DF8[ Ñ]D VG[ ZMYZLV[ GLR[ 5|DF6[ lGIDM VF%IF o 

 

1. lDz<WFT] AGFJTL A[ WFT]VMGF 5ZDFcJLI SN ;DFG CMJF HM.V[ VG[ T[DGL 

5ZDFcJLIl+HIF JrR[ 15% YL JW] TOFJT CMJM G HM.V[P 

2. lDz<WFT] AGFJJF p5IMUDF\ ,[JFTL WFT]TßJMGF ZF;FIl6S U]6WDM” ;DFG CMJF HM.V[4 

VYF”T®4 T[DGL ;\IMHSTF S1FGL .,[S8=MG ZRGF ;DFG H CMJL HM.V[P 

3. lDz<WFT] DF8[ J5ZFTF X]† WFT]TßJMGL :Ol8S ZRGF ;DFG CMJL HM.V[P 

 

 5|YD ;\@F\lT z[6LGF Cr, Mn, Fe, Co, Ni, VG[ Cu WFT]VMGF 5ZDFcJLI SN JrR[ 2% YL 56 

VMKM TOFJT K[4 T[DGL .,[S8=MG ZRGFDF\ 56 5|DF6DF\ VMKM K[ VFYL T[VM T[DGF H]NF H]NF 

5|DF6 WZFJTL ;\bIFA\W lDz<WFT]VM AGFJ[ K[P 
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o lJlJW VUtIGL lDz<WFT]VM o 

 

 

1 lGl8GM, o A\WFZ6  o Ti = 45%, Ni = 55% 

      U]6WD"  o JHGDF\ C,SL4 DHA}T4 1FZ6 5|lTSFZ4 :D'lTU]6P 

      p5IMU o lZJ[8L\U SFDDF\4 ;[8[,F.8GF V[lg8GF AGFJJFP 

    

2 SI]5|MlGS,   o A\WFZ6  o Ni = 15 - 25%, AFSLG]\ Cu 

      U]6WD"  o DHA}T VG[ D\N 1FZ6 5|lTSFZSP 

      p5IMU o R,6L l;SSF VG[ lJn]T VJZMWSMGL AGFJ8DF\P 

    

3 DMG, D[8,  o A\WFZ6  o Ni = 67 - 70%, AFSLG]\ Cu, V(5 5|DF6DF\ Fe, Mn, C, Si 

      U]6WD"  o ptTD 1FZ6 5|lTSFZSP 

      p5IMU o lJlXQ8 ;FWGMGL AGFJ8DF\P 

    

4 HD"G<l;(JZ  o A\WFZ6  o Ni = 40 - 50%, Zn = 25 - 30%, Cu = 25 - 30% 

      U]6WD"  o RF\NL H[JL ;O[N WFT]P 

      p5IMU o 3ZUyY] JF;6M VG[ S,FS'lTVM VG[ lJn]T VJZMWSMGL AGFJ8DF\P 

    

5 lGS|MD   o A\WFZ6  o Ni = 60%, Cr = 40% 

      U]6WD"  o pàD lJn]T VJZMWSTFP 

      p5IMU o lJn]TEÃL4 VJZMWSTFZ VG[ lJn]T<TF5SMGL AGFJ8DF\P 

    

6 .gJFZ   o A\WFZ6  o Ni = 35%, Fe = 64%, Mn, C = 1% 

      U]6WD"  o p\RM pqDF5|;Z6F\S WZFJ[ K[P 

      p5IMU o 3l0IF/GF ,M,SGL AGFJ8DF\P 

    

7 :8[.G,[; :8L,  o A\WFZ6  o Cr = 18%, Ni = 8%, AFSLG]\ Fe 

      U]6WD"  o RF\NL H[JL ;O[N WFT]4 1FZ6 5|lTZMWSTFP 

      p5IMU o 3ZUyY] JF;6M4 a,[04 JF-SF5GF ;FWGMGL AGFJ8DF\P 

    

8 SF\;] sA|Mghf  o A\WFZ6  o Sn = 10%, Cu = 90% 

     U]6WD"  o ZTFX 50TL WFT]4 DHA]T4 JW] 1FZ6 5|lTZMWS4 ;Z/TFYL 3F8 VF5L 

XSFI T[JLP 

      p5IMU o l;SSF4 5}T/F VG[ 0AFGL AGFJ8DF\P    

9 %I]8Z    o A\WFZ6  o Sn = 90%, AFSLG]\ Cu, Sb 

      U]6WD"  o 1FZ6 5|lTZMWSP 

      p5IMU o H~lZIFT D]HAP 

    

10 ,[0 ;M(0Z  o A\WFZ6  o Sn = 33%, Pb = 67% 

      U]6WD"  o GZD lDzWFT]P 

      p5IMU o hFZ6 DF8[P 
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11 5FIZMOMlZS lDX o A\WFZ6  o Ce = 50%, La = 40%, Fe = 7%, VgI WFT]VM = 3% 

      U]6WD"  o S96 VG[ lZ01GSTF”GM U]6P 

      p5IMU o l;UFZ[8 VG[ U[;<,F.8ZGL AGFJ8DF\P 

    

12 l5à/ sA|F;f  o A\WFZ6  o Cu = 70%, Zn = 30% 

      U]6WD"  o 8L5GLI4 DHA]T4 1FZ6 VG[ SF8 5|lTZMWS4 GZDP 

      p5IMU o JF;6M4 I\+<;FDU|L VG[ ;\ULTGF ;FWGM AGFJJFP 

 

5M8[lXID 0FI@MD[8 o 

 

AGFJ8 o FeCr2O4 s@MDF.8 BlGHfG]\ Na2CO3 VG[ S/L R}GF ;FY[ CJFGL CFHZLDF\ l5U,G SZTF\ ;Ml0ID @MD[8 VG[ 

O[lZS VMS;F.0 AG[ K[ o  

    4FeCr2O4 + 8Na2CO3 + 7O2  8Na2CrO4 + 2Fe2O3 + 8CO2 

    D/[,F ;Ml0ID @MD[8GF 5L/F Z\UGF 2FJ6G[ UF/L ,. H2SO4 J0[ V[l;l0S AGFJTF\ ;Ml0ID 0FI@MD[8 AG[ 

K[ H[GL KCl ;FY[ 5|l@IF SZTF\ T[ D/[ K[ o 

        2Na2Cr2O4 + 2H
+
  Na2Cr2O4 + 2Na

+
 + H2O 

        Na2Cr2O7 + 2KCl  K2Cr2O7 + 2NaCl 

 U]6WDM” o T[ GFZ\UL Z\UGM4 :Ol8SDI4 3G 5NFY” VG[ 5F6LDF\ ;]2FjI K[P 

    V[l;l0S DFwIDDF\ T[ 5|A/ VM˜S;0[XGSTF” TZLS[ JT”[ K[P T[ 1FZ6 lGZMWS TZLS[ JT”[ K[P 

    T[GF H,LI 2FJ6DF\ A[.h pD[ZTF\ o 2Cr2O7
2- 

+ OH
-
  CrO4

2- 
 + H2O  o 5|l@IF Y. GFZ\ULDF\YL 5L/M Z\U 

VF5[ K[4 T[JL H ZLT[ VF ZLT[ D/[,F 5L/F 2FJ6DF\ V[l;0 pD[ZTF\ o 2CrO4
2- 

+ 2H
+
 Cr2O7

2- 
+ H2O    o 

GFZ\UL Z\UGM 0FI@MD[8 VFIG D/[ K[P 

 p5IMUM o T[ RD”<pnMUDF\4 V[hM ;\IMHGMGL AGFJ8DF\4 SFA”lGS ;\IMHGMGF ;\`,[Q6DF\ 5|A/ VM˜S;0[XGSTF” TZLS[4 

5|N]lQT 5F6LDF\ ZF;FIl6S VM˜S;HG H~lZIFTGF DF5G NZdIFG 5|l@IS TZLS[4 5|IMUXF/FGF SFRGF JF;6M 

;FO SZJF T[G]\ ;F\2 H2SO4 ;FY[G]\ lDz6 o @MlDS V[l;0 o J5ZFI K[P VF p5ZF\T Z[0M1 VG]DF5GMDF\ VFIG” 

sIIf G]\ 5|DF6 HF6JF VG]DF5S TZLS[ J5ZFI K[P 

5M8[lXID 5ZD[\U[G[8 o 

AGFJ8 o MnO2 sD[U[lGh 0FIMS;F.0fG]\ l5U,G KOH;FY[ CJFGL CFHZLDF\ KNO3 H[JF VM˜S;0[XGSTF” J0[ l5U,G 

SZTF\ 3[ZF ,L,F Z\UGM 5M8[lXID D[\U[G[8 D/[ K[ o 

    2MnO2 + 4KOH + O2  2K2MnO4 + 2H2O 

  T[GF 2FJ6DF\ H2SO4 pD[ZL V[l;l0S AGFJTF\ T[ D/[ K[ o 

    3K2MnO4 + 2 H2SO4   2KMnO4 + 2K2SO4  + MnO2  + 2H2O 

mailto:s@MDF.8
mailto:s@MDF.8
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U]6WDM” o T[ 3[ZF HF\A]l0IF Z\UGM :Ol8SDI 3G 5NFY” K[4 5F6LDF\ ;]2FjI K[4 T[ V[l;l0S4 A[lhS VG[ T8:Y V[D NZ[S 

DFwIDDF\ VM˜S;0[XGSTF” TZLS[ JT”[ K[P 

p5IMUM o T[ SFA”lGS ;\IMHGMGF ;\`,[Q6DF\ 5|A/ VM˜S;0[XGSTF” TZLS[4 ;\TZFp SZ504 l;(S SF504 ,FS0]\4 JU[Z[ 

pnMUMDF\ lJZ\HS TZLS[4 _JF6]GFXL TZLS[4 T[D H Z[0M1 VG]DF5GMDF\ VFIG” sIIf VG[ VMSh[,[8 VFIGG]\ 

5|DF6 GSSL SZJFP 

 

,[gY[GF.0 ;\SMRG o 

 

;DH}lT o ,[gY[GF.0 z[6LGF TßJMDF\ l;lZIDYL (I]8[lXID TZO HTF\ 5ZDFcJLI l+HIF VG[ VFIGLI l+HIFDF\ 38F0M 

HMJF D/[ K[P VF TßJMDF\ 5ZDF6] @DF\S JWJFGL ;FY[ GJF pD[ZFTF .,[S8=MG 5ZDF6]GL K[(,L S1F sn=6fG[ 

AN,[ T[GL V\NZGL S1F 4f sn=4fDF\ NFB, YFI K[ VFYL S[g2DF\ JWTF\ WG lJn]TEFZG[ SFZ6[ VF 4f 

S1SMGF .,[S8=MG S[g2 5|tI[ JW] VFSQ”6 WZFJ[ K[4 T[YL 5ZDF6]G]\ ;\SMRG Y. 5ZDFcJLI l+HIF 38[ K[ H[G[ 

,[gY[GF.0 TßJMDF\ YT]\ ,[gY[GF.0 ;\SMRG SC[ K[P 

 

તત્વ અને સયોજનોના ઉપયોગો 

     

 @D  TßJí;\IMHG                           p5IMU  

 1 Al  JF;6M4 V[ZM%,[GGF EFUM4 JFCSM4 V[(I]lDGM YlD"S 5|lJlWDF\P  

 2 Si  .lg8U|[8[0 ;lS"84 l;Z[lDS;4 SFR4 l;D[g8 H[JF pnMUMDF\4 ;M,Z ;[,4 SFAM"Z[g0DGL AGFJ8DF\4 

V53Q"S4 prR TF5;C J:T]VMDF\P  

 3 Ge  .lg8U|[8[0 ;lS"84 .gO|FZ[0<lJg0M4 l5|hD VG[ ,[g;GL AGFJ8DF\P  

 4 Sn  :8L,GM -M/ R0FJJF4 hFZ6 DF8[GL lDzWFT] AGFJJFP  

 5 Pb  :8MZ[H A[8ZL4 lDz WFT]VM4 J6"SMGF pt5FNGDF\P  

 6 SJF8"h  NFAJ{n]T :Ol8S TZLS[4 :Ol8S VF\NM,S VG[ 8=Fg;0I];Z TZLS[4 @MD[8MU|FOLDF\4  

 7 SiO2  0F.\U V[Hg8 TZLS[4 sl;l,SF H[,GM p5IMU @MD[8MU|FOLDF\f  

 8 SnO2  5Ml,XL\U 5Fp0Z TZLS[4 5M8=L pnMUDF\ sSFR VG[ DF8LGF JF;6M AGFJJFf  

 9 l;l,SMg; (R2SiO)   l;l,SMG ;L,4 U|Ljh4 JLHZMWS TZLS[4 JM8Z5|]O ;FWGMGL AGFJ8DF\4 X(IFZM56 NZdIFGP  

 10 As  lS8GFXSMGL AGFJ8DF\4 GaAs H[JF VW"JFCSM AGFJJFP  

 11 P  BFTZM4 BFn 5NFYM"\4 l08ZHg84 VF{QFWM4 SFA"OM:O[8 ;\IMHGM VG[ lS8GFXSMDF\P  

 12 Se  ,F, SFRGL AGFJ8DF\4 OM8MSM5LIZDF\P  

 13 Te  lDz WFT]VMGL AGFJ8DF\P  

mailto:s@MDF.8
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 14 Po  VJSFXIF+LVMGF 5MQFFSDF\ pQDFGF ;FWG TZLS[4  a-S6MGF :+MT TZLS[P  

 15 H2SO4  BFTZM4 l5uD[g84 5[.g84 Z\USMGF DwIl:YVMDF\4 l08ZHg8 pnMUDF\4 WFT]lJlWDF\4  

    :8MZ[H A[8ZLDF\4 5|A/ E[HXF[QFS TZLS[P  

 16 HF  SFRGF lGB[Z6 DF8[4 8LPJLPGL 8I}AGF u,F;v;[,GL AGFJ8DF\P  

 17 KClO3  NLJF;/LDF\4 O8FS0FDF\4 :OM8SMDF\4 VMlS;0[XGSTF" TZLS[P  

 18 HClO4  VFWFT ;\J[NL 5|JFCL CMJFYL pU| VMlS;0[XGSTF" TZLS[P  

 19 NH4ClO4  A]:8Z ZMS[8MDF\ VMlS;0[XGSTF" TZLS[:5[X X8,G[ WSSM DFZJF A]:8Z ZMS[8MDF\P  

 20 CFC  slO|VMGf   XLTS TZLS[ vLhDF\P  

 21 SnF2  8}Y5[:8DF\P   

 22 NaF  5F6LGF S,MlZG[XG DF8[P s 1ppm  5|DF6DF\f  

 23 I2  VFIM0MOMD"DF\4 KI GL AGFJ8DF\P  

 24 NaI / KI  VFIM0F.h0 DL9FGL AGFJ8DF\P  

 25 Ar  JLH/LGF UM/FDF\4 J[(0L\U WFT]G[ VMlS;HGYL ARFJJFP  

 26 5|JFCL<He  VlT GLR]\ TF5DFG D[/JJF DF8[ ;\XMWGMDF\4 DZHLJFVM DF8[P  

 27 K2Cr2O7  5|A/ VMlS;0[XGSTF" TZLS[4 SNDF5S 5'YSSZ6DF\4 V[hM ;\IMHGMGL AGFJ8DF\4 RD" pnMUDF\P 

 28 KMnO4  5|A/ VMlS;0[XGSTF" TZLS[4 a,LRL\U V[Hg8 TZLS[4 ,FS0]\4 ;]TZFp SF504 l;(S<8[18F.,DF\P  

 29 AgNO3  5|lS|IS TZLS[4 OM8MU|FOLDF\4 VF{QW TZLS[4 VZL;F p5Z -M/ R0FJJFP  

 30 Ti  :8L, H[JL VgI WFT] p5Z -M/ R0FJJF4 SF\;]\ VG[ hFZ6 H[JL WFT]GL AGFJ8DF\P  

 31 H3PO4  H]NF H]NF 5L6FVMDF\ BFn 5NFY" TZLS[P  

 32 SO2  lJQF,] CMJFYL lJlJW JF.G TYF ;}SF O/M DF8[ J5ZFI K[P  

 33 CuSO4  .,[S8=M%,[l8\UDF\4 0[lGI, SMQDF\4 SF50 pnMUDF\4 Z\USFDDF\4 H\T]GFXS TZLS[P  

 34 GdSO4  R]\ASLI V;ZYL B}A GLR]\ TF5DFG pt5gG SZJFP  

 35 ,[gY[GF.0 VMS;F.0  S[D[ZFDF\ J5ZFTF p\RF J@|LEJGF\SJF/F ,[g;GL AGFJ8DF\P  

 36 5FIZMOMlZS lDX  l;UFZ[8<U[; ,F.8ZGL 5YZLVMGL AGFJ8DF\P    (50% Ce + 40%La + 6%Fe + 3% VgI WFT]VMf 
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<o 5|xGMàZ o< 

 

o lJEFU < A o 

 

!P VFW]lGS VFJT” SMq8SDF\ S[8,F lJEFUM VFJ[,F K[ m 

ZP d VG[ f lJEFUGF TtJM SIF GFDYL VM/BFI K[ m 

#P ;\@F\lT TtJM SMG[ SC[JFI m 

$P 5|YD ;\@F\lT z[6LGF TtJMDF\ SIF TtJMGM ;DFJ[X YFI K[ m 

5P l‹TLI ;\@F\lT z[6LGF TtJMDF\ SIF TtJMGM ;DFJ[X YFI K[ m 

^P T’TLI ;\@F\lT z[6LGF TtJMDF\ SIF TtJMGM ;DFJ[X YFI K[ m 

&P XF DF8[ SM5ZG[ ;\@F\lT TtJ U6JFDF\ VFJ[ K[ m 

*P XF DF8[ :S[˜g0IDG[ ;\@F\lT TtJ U6L XSFI GCL m 

(P lh\SG[ ;\@F\lT TtJ U6L XSFI m XF DF8[ m 

!)P @MlDIDGL .,[S8=MG ZRGF [Ar] 4s2 3d 4 G[ AN,[ [Ar] 4s1 3d 5 HMJF D/[ K[ < XF DF8[ m 

!!P SM5ZGL .,[S8=MG ZRGF [Ar] 3d 94s 2 G[ AN,[ [Ar] 3d 104s 1 XF DF8[ K[ m 

!ZP VFIGLSZ6 JBT[ 4s S1SGF .,[P N}Z YFI tIFZAFN H 3d S1SDF\YL .,[P N}Z YFI K[ < ;DHFJMP 

!#P VFIGMGL pt5ltT DF8[ SIF 5lZA/M HJFANFZ K[ m 

!$P 5|YD ;\@F\lT z[6LGF TtJMGF lZ01G 5M8[lgXI,GF k6 D}(IM X]\ ;}RJ[ K[ m 

!5P WFT]GL ;5F8L p5Z lGlq@I :TZ ZRJFYL ;\@F\lT TtJ pDNF WFT] TZLS[ JT”[ T[J]\ pNFCZ6 VF5MP 

!^P XF DF8[ :S[lg0IDGL +3 VMlS;0[XG l:YlT :YFIL K[ m 

!&P J[G[0[8; ;\IMHGM V[8,[ X]\ m pNFCZ6 VF5MP 

!*P D[\U[lGhGL lJlJW VMlS;0[XG l:YlTVM S. S. K[ m S. l:YlTDF\ T[ ;F{YL :yFFIL K[ m 

!(P ;\@F\lT TtJMDF\ pˆL5G SFI” DF8[ ;l@I S[g2|MGL SFI”lJlW H6FJMP 

Z)P Ñ]D<ZMYZLGF lDzWFT] D[/JJF DF8[GF lGIDM H6FJMP 

Z!P XF DF8[ Cr , Mn , Fe , Co , Ni JU[Z[ H[JL WFT]VM lDzWFT]VM AGFJL XS[ K[ m 

ZZP :8L,G]\ JUL”SZ6 VF5MP 



 

9 
 

Z#P :8[.G,[; :8L,GF 38SM H6FJMP 

Z$P :D’lTGM U]6 S. WFT] WZFJ[ K[ m 

Z5P SI]5|MlGS,DF\ Cu-Ni GF 5|DF6G[[ VFWFZ[ T[GF p5IMUM H6FJMP 

Z^P DMG, D[8,GL DFlCTL VF5MP 

Z&P XF DF8[ ;\@F\lT WFT] TtJM Z\ULG VFIGM VF5[ K[ m 

Z*P d - d  ;\@F\lT V[8,[ X]\ m 

Z(P XF DF8[ ;\@F\lT TtJMGF 5ZDF6]VM S[ VFIGM VG]R]\ASLI U]6 WZFJ[ K[ m 

#)P ;\@F\lT TtJMGF VFIGMGL R]\ASLI RFSDF+FGF 5|FIMlUS VG[ ;{†F\lTS D}(IMDF\ TOFJT HMJF D/[ K[ m 

#!P V\TZF,LI ;\IMHGM V[8,[ X]\ m 

#ZP lAG5|DF6 ;\IMHGM SMG[ SC[JFI m 

##P D[8[ SMG[ SC[JFI m 

#$P A[;[DZLSZ6GL 5|l@IF ;DHFJMP 

#5P l;(JZ WFT] D[/JJFGL VUtIGL 5†lT S. K[ m 

#^P l;(JZ WFT] D[/JJFGL ;F.GF.0 5†lTGF OST ;DLSZ6M VF5MP 

#&P SM5ZGF E\UFZDF\YL SM5Z ;(O[8 D[/JJFGL 5|l@IFGF ;DLZS6 VF5MP 

#*P 5M8[lXID 0F.@MD[8GF p5IMUM H6FJMP 

#(P l;(JZ GF.8=[8GF :Ol8S S. ZLT[ D[/JL XSFI m 

$)P l;(JZ GF.8=[8GF p5IMUM H6FJMP 

$!P XF DF8[ ,[gY[GF.0 TtJMG]\ ;FR] .,[S8=MGLS A\WFZ6 GSSL SZJ]\ D]xS[, K[ m 

$ZP ,[gY[GF.0 TtJMGL .,[S8=MG ZRGF VF5MP 

$#P ,[gY[GF.0 TtJMGL +3 VMlS;0[XG VJ:YF S. AFATMG[ VFEFZL K[ m 

$$P ,[gY[GF.0 TtJMG]\ V,ULSZ6 S. ZLT[ SZJFDF\ VFJ[ K[ m 

$5P ,[gY[GF.0 ;\SMRG V[8,[ X]\ m 

$^P ,[gY[GF.0GF VMS;F.0GL p5IMlUTF H6FJMP 

$&P 5FIZM O[lZS lDX<D[8,GF 38SM TYF T[GM p5IMU H6FJMP 
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$*P XF DF8[ ,[gY[GF.0 TtJMGF VFIGM Z\ULG CMI K[ m 

$(P V[˜S8GF.0 z[6LGF TtJM VG[ T[DGF ;\IMHGMGM p5IMU H6FJMP  

 

o lJEFU < B o 

 

!P ;\@F\lT TtJMGF ;FDFgI U]6WDM” H6FJMP 

ZP XF DF8[ lh\S TtJG[ ;@F\lT TtJ U6JFDF\ VFJT]\ GYL m 

#P XF DF8[ SM5ZG[ ;\@F\lT TtJ U6JFDF\ VFJ[ K[ m 

$P XF DF8[ 3d S1S SZTF\ 4s S1SGL XlST VMKL K[ m 

5P 5|YD ;\@F\lT z[6LGF TtJMGL VFIlGSZ6 pHF” VG[ VFIMlGS l+HIFGL RRF” SZMP 

^P 5|YD ;\@F\lT z[6LGF TtJMGF 5ZDFcJLI SN VG[ lJn]TLI 5M8[lgXI, lJX[ RRF” SZMP 

&P 5|YD ;\@F\lT z[6LGL lJlJW VMlS;0[XG l:YlTVMGL RRF” SZMP 

*P XF DF8[ CrCl
3
 VG]R]\ASLI K[ HIFZ[ CrCl

6
 5|lTR]\ASLI K[ m 

(P XF DF8[ Cu
2
Cl

3
 VG]R]\ASLI K[ HIFZ[ CuCl

2
 5|lTR]\ASLI K[ m 

!)P XF DF8[ TiCl
2
 VG]R]\ASLI K[ HIFZ[ TiCl

4
 5|lTR]\ASLI K[ m 

!!P XF DF8[ lh\S VG[ :S[˜g0IDGF DM8F EFUGF ;\IMHGM 5|lTR]\ASLI CMI K[ m 

!ZP XF DF8[ Mn +2 SZTF Mn +3 VFIGGL R]\ASLI RFSDF+F VMKL CMI K[ m 

!#P SM. 56 V[S lDzWFT] lJX[ DFlCTL VF5M o  lGl8GM,4 SI]5|MlGS,4 DMG, D[8,4 HD”G l;(JZ4 

        lG@MD4 .gJFZP 

!$P l;(JZG]\ lGqSQ”6 VF5MP 

!5P H;TG]\ lGqSQ”6 VF5MP 

!^P DSI]”ZLG]\ lGqSQ”6 VF5MP 

!&P SM5Z ;(O[8GL AGFJ8 VF5MP 

!*P ,[gY[GF.0 TtJMGL ZF;FIl6S ;l@ITF ;DHFJMP 
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o lJEFU < C o 

 

!P 5|YD ;\@F\lT z[6LGF TtJMGF VFJT”GLI U]6WDM” lJX[ lJUTJFZ RRF” SZMP 

ZP ;\@F\lT TtJMGL ;\SL6” ;\IMHGM AGFJJFGL 1DTF XF DF8[ JWFZ[ CMI K[ m 

#P 8}\SGM\W ,BM o V\TZF,LI VG[ lAG5|DF6 ;\IMHGMP 

$P ;DHFJM o ;\@F\lT TtJM VG[ T[DGF ;\IMHGM pˆL5S TZLS[ J5ZFI K[P 

5P ;DHFJM o ;\@F\lT TtJM lDzWFT]VM AGFJ[ K[P 

^P VFIG”G]\ lGqSQ”6 ;DHFJMP 

&P SM5ZG]\ lGqSQ”6 ;DHFJMP 

*P 5M8[lXID 5ZD[\U[G[8GL AGFJ8 VG[ p5IMU H6FJMP 

(P ;DHFJM o ,[gY[GF.0 ;\SMRG VG[ ,[gY[GF.0 TtJMGF p5IMUMP  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


