
teml-\njv°¿jWwteml-\njv°¿jWwteml-\njv°¿jWwteml-\njv°¿jWwteml-\njv°¿jWw

\mw apºv ]Tn-®Xv

$ ]ocn-tbm-UnIv tS_n-fn¬ ImWp∂ aqe-I-ß-fn¬ 80-̨ e-[n-Ihpw

teml-ß-fm-Wv.

$ teml-ßƒ°v {Inbm-io-eX D≈-Xn-\m¬ Ah Ffp∏w kwbp-‡-

ß-fp-≠m-°p-∂p.

$ teml-ßƒ Ah-bpsS kwbp-‡-ß-fn¬ t]mkn-‰ohv Atbm-Wp-

I-fm-bmWv AS-ßn-bn-cn-°p-∂-Xv.

$ IqSp-X¬ teml-ßfpw `qan-bn¬ kwbp-‡-ß-fmbn ImW-s∏-Sp-

∂p.

$ teml-ß-fpsS {][m\ KpW-ßfmWv Xm]-Nm-e-I-X, hnZypXv

Nme-I-X, Xnf-°w, amen-b-_n-en-‰n, UIvSn-en‰n F∂n-h.

$ teml-Øns‚ hyXykvX KpW-ßƒ temlsØ \nXy-Po-hn-X-Øn¬

D-]-tbm-K-{]-Z-am-°p-∂p.

$ ]e teml-ßfpw Pohs‚ \ne-\n¬]n\v Bh-iy-am-Wv.

$ teml-\m-i\w XS-bm≥ Ahsb teml-k-¶-c-ß-fm-°p-∂p.

8
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GI-tZiw 8000 h¿j-ß-fmbn teml-ßƒ a\p-jy-Po-hn-X-Øns‚ ̀ mK-am-Wv.  teml-

\n¿an-X-amb D]-I-c-W-ß-fn¬ \n∂mWv ]cn-jvIrX kaq-l-Øn-te°p≈ hnImkw

Bcw-`n-®-Xv.  Ccp-ºv, sNºv, Aeq-an-\nbw F∂o teml-ß-fmWv B[p-\nI kmt¶-

XnI hnZy-bp-sSbpw hyh-km-b-ß-fp-sSbpw ASn-ÿm-\w.  \nXy-Po-hn-X-Ønse F√m

taJ-e-I-fnepw Chbv°pw a‰p teml-ßƒ°pw sshhn-[y-ß-fmb D]-tbm-K-ß-fp-

≠v.  temlaqe-I-ßƒ ip≤-cq-]-Øn-tem, kwbp-‡-cq-]-Øntem a‰p ]Zm¿Y-ß-fp-

ambn tN¿∂v {]Ir-Xn-bn¬ ImW-s∏-Sp-∂p.  teml Abn-cp-Iƒ F∂mWv Ch Adn-

b-s∏-Sp-∂-Xv.  Abn-cp-I-fnse A\y ]Zm¿Y-ßƒ \o°w sNbvXv, kwbp-‡-ß-

fn¬\n∂v ip≤-temlw th¿Xn-cn®v FSp-Øm¬ am{Xta Cu teml-ßƒ D]-tbm-Kn-

°m-\m-hq.    ck-X-{¥-Øns‚ {]mtbm-KnI imJ-bnse Hcp {][m\ taJ-e-bmWv

teml-kw-kv°-cWw.  teml Abn-cp-Iƒ ip≤o-I-cn-°m\pw kwbp-‡-ß-fn¬\n∂v

temlw th¿Xn-cn-°m-\p-ambn `uXnI coXn-Ifpw cmk-{]-h¿Ø-\-ß-fp-a-S-ßnb

k¶o¿W {]{In-b-bmWv D]-tbm-Kn-°p-∂-Xv.  Hmtcm teml-Øn-s‚bpw kwkv°-c-

W-Øn\pw {]tXyI {]{In-b-I-fp-s≠-¶nepw Chbv°v Nne kam-\-X-I-fp-≠v.   Abn-

cns‚ cmk-˛-`u-XnI kz`m-h-ß-f-\p-k-cn®v hnhn[ ip≤o-I-cW {]{In-b-Iƒ ]e

L´-ß-fn-embn D]-tbm-Kn-°p-∂p.  h≥tXm-Xn-ep≈ Abn-cp-Iƒ, G‰hpw Npcp°w

cmk-h-kvXp-°-fp-]-tbm-Kn®v, G‰hpw thK-Øn¬ kwkv°-cn-s®-Sp-°m≥ Cu {]{In-

b-Iƒ klm-bn-°p-∂p.  hyh-km-bn-I-ambpw kmº-Øn-I-ambpw a\p-jy-k-aq-l-Øn\v

hfsc {]tbm-P-\-I-c-amb Cu {]{In-b-bpsS ck-X{¥ ASn-Ød Cu A[ym-b-

Øn¬ ]cn-tim-[n-°mw.

teml-ßƒ kwbp-‡m-h-ÿ-bn-emWv

`qan-bn¬ ImW-s∏-Sp-∂-Xv.  F¥p-sIm-s≠∂p

]d-bm-at√m?  {Inbm-io-eX Ipd™ tKmƒUv,

kn¬h¿, πm‰n\w XpS-ßn-bh kzX-{¥m-h-ÿ-

bn¬ ImW-s∏-Sp-∂p.  teml-ßƒ km[m-c-

W-bmbn kwbp‡w D≠m-°p-∂Xv CeIvt{Sm

s\K-‰ohv aqe-I-ß-fp-amtbm Ah-bpsS dmUn-

°-ep-I-fp-amtbm tN¿∂m-Wv.  Xmsg Ipd®p

teml kwbp-‡-ßfpw cmk-kq-{Xhpw sImSp-

Øn-cn-°p-∂Xp (]-´nI 8.1) {i≤n-°q.

`qh¬°-Øn¬ teml-ßƒ Ah-bpsS

[mXp-°-fmbn ImW-s∏-Sp∂p.  apI-fn¬ sImSp-

Øn-cn-°p∂ ]´n-I-bn¬ [mXp-°ƒ°p Nne

DZm-l-c-W-ß-fmWv \¬In-bn-cn-°p-∂-Xv.

Hmtcm aqe-I-Øn\pw H∂n-e-[nIw [mXp-

°ƒ D≠m-Im-at√m?  Cu kwbp-‡-ß-fn¬

temlw GXp HmIvko-I-cWm-hÿbnem-

sW∂p I≠p ]nSn-°q.  ip≤-amb temlw

e`n-°-W-sa-¶n¬ Cu kwbp-‡-ß-fn¬\n∂pw

teml Atbm-Wp-Isf \ntcm-Ivko-I-cn-t°-≠-

Xp-≠v.  F∂m¬ F√m [mXp-°-fn¬\n∂pw

temlsØ th¿Xn-cn-s®-Sp-°m≥ Ffp-∏-a-√.

Ffp-∏-Ønepw sNehp Ipd™ coXn-bnepw

temlsØ th¿Xn-cn-s®-Sp-°m≥ Ign-bp∂

[mXp-hmWv Abn-cv (ore).

kwbp-‡-Øns‚ e`y-X, AXn-e-S-ßn-bn-

cn-°p∂ teml-Øns‚ Af-hv, temlw DXv]m-

Zn-∏n-°p-∂-Xn\p≈ Ffp∏w F∂o LS-I-ßsf

Bkv]-Z-am-°n-bmWv Abncv sXc-s™-Sp-°p-

∂-Xv.

teml-\njv°¿jWwteml-\njv°¿jWwteml-\njv°¿jWwteml-\njv°¿jWwteml-\njv°¿jWw
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teml-\n-jv°¿jWw

Abn-cp-I-fpsS km{µWwAbn-cp-I-fpsS km{µWwAbn-cp-I-fpsS km{µWwAbn-cp-I-fpsS km{µWwAbn-cp-I-fpsS km{µWw

`qan-bn¬ \n∂pw Ipgn-s®-Sp-°p∂ Abncv

`uaamen-\y-ßƒ Ie¿∂-Xm-bn-cn-°p-at√m?

KmMv (gangue) F∂-dn-b-s∏-Sp∂ Cu amen-\y-

ßƒ \o°w sNbvXm¬ am{Xta ip≤-amb

temlw th¿Xn-cn-s®-Sp-°m≥ Ign-bq.  \o°w

sNøm≥ sXc-s™-Sp-°p∂ am¿Kw, Abn-cn-

s‚bpw Kmßn-s‚bpw kz`m-hsØ B{i-bn-

®n-cn-°p-∂p.  ̀ ua-am-en-\y-ßƒ \o°w sNøp∂

Cu {]{In-b-bmWv Abn-cp-I-fpsS km{µ-Ww

(concentration of ore).  {][m\ km{µW coXn-

Iƒ Xmsg sImSp-Øn-cn-°p-∂p.

1. Pe-{]-hm-l-Øn¬ Igp-I¬

Abn-cn-t\-°mƒ km{µX Ipd-hmb amen-

\y-ßƒ \o°w sNøm-\mWv Cu coXn D]-

tbm-Kn-°p-∂-Xv.  s]mSn® Abncv Pe-{]-hm-l-

Øn¬ Igp-Ip-tºmƒ s]mßn-°n-S-°p∂ amen-

\y-ßƒ Pe-tØm-sSm∏w Hgp-In-t]m-Ip-∂p.

Abncv ASn-bp-Ibpw sNøp-∂p.

2. πh-\-{]-{Inb

Abn-cn\v amen-\y-ß-sf-°mƒ km{µX

Ipd-hm-sW-¶n¬ πh-\-{]-{Inb (froth floatation)
D]-tbm-Kn-°p-∂p.  s]mSn® Abn-cns\ Pehpw

temlw teml-kw-bp‡w cmk-kq{Xw

tkmUnbw tdm°vkmƒ´v NaCl

Nnen kmƒ´v ]o‰¿ NaNO3

s]m´mkyw Im¿\-sse‰v KCl Mg Cl2.6H2O
kn¬hn≥ KCl

a·ojyw am·-ssk‰v MgCO3

tUmf-ssa‰v MgCO3 . CaCO3

Im¬kyw Pn]vkw CaSO4 . 2H2O

ssewtÃm¨/am¿_nƒ CaCO3

Aeqan\nbw t_mIvssk‰v Al2O3. 2H2O

{Itbm-sse‰v Na3AlF6

Asb¨ amKv\-ss‰‰v Fe3O4

tla-ss‰‰v Fe2O3

Asb¨ ss]d-‰nkv FeS2

tIm∏¿ tIm∏¿ ss]d-‰nkv CuFeS2

ame-ss°‰v Cu(OH)2 CuCO3

Ipss{]‰v Cu2O

kn¶v kn¶v sª≥Uv ZnS

Iem-an≥ ZnCO3

]´nI 8.1
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ss]≥ Hmbnepw IqSn -°-e¿∂ an{in -X-

Ønte°p tN¿°p-∂p.  i‡n-bmb hmbp-{]-

hm-l-Øm¬ Cu an{in-XsØ Cf-°p-∂p.

D≠m-Ip∂ ]X (froth)  ss]≥ Hmbn¬ BWv.

CXn\v Abn-cns\ \\bv-°m≥ Ign-bp-∂-Xp-

sIm≠p ]X-tbm-sSm∏w Abncv s]mßn-°n-S-

°p-∂p.  CXp \o°w sNbvsX-Sp-°p-∂p.

4. eo®nßv

Abn-cnse amen-\y-ßƒ ebn-°m-ØXpw

F∂m¬ teml-kw-bp-‡-ßƒ ebn-°p-∂-Xp-

amb emb-I-Øn¬ s]mSn® Abn-cns\

tN¿°p-tºmƒ, Abncv emb-I-hp-ambn cmk-

{]-h¿Ø-\-Øn-te¿s∏-Sp-∂p.  amen-\y-ßƒ

{]h¿Øn-°p-∂n-√.  Cu coXn-bmWv eo®nw-Kv

(leaching).  DZm-l-cWambn  t_mIvssk-‰ns‚

kmµWw Xmsg sImSp-Øn-cn-°p-∂p.

Al2O3. 2H2O + 2NaOH → 2NaAlO2 + 3H2O

t_mIvssk‰v tkmUnbw sslt{Um-

Ivssk-Up-ambn tN¿∂v tkmUnbw Aeq-an-

t\‰v (NaAlO2) D≠m-Ip-∂p.  Abncp-I-fpsS

km{µW-hp-ambn _‘-s∏´v Xmsg sImSp-

Øn-cn-°p∂ ]´nI ]qcn-∏n-°q.

Abncv km{µ-W hni-Zo-I-cWw

-coXn

tIm∏¿ •m≥kv

t_mIvssk‰v

tla-ss‰‰v

kn¶v sª≥Uv

]´nI 8.2

5. tdmÃnßv

s]mSn® Abn-cns\ hmbp-{]-hm-l-Øn¬

i‡n-bmbn NqSm-°p-∂XmWv tdmÃnM v

(roasting).  Abn-cp-Iƒ teml HmIvssk-Up-

I-fmbn amdp-∂p.  Abn-cns\ HmIvssk-Um°n

am‰p-∂-Xn-\p-th-≠n-bmWv Cu am¿Kw {]tbm-

P-\-s∏-Sp-Øp-∂-Xv.  hmbp-hn-ep≈ HmIvkn-P-

\mWv Abn-cns\ HmIvssk-Um°n am‰p-∂-Xv.

2PbS + 3O2  2PbO + 2SO2

2ZnS + 3O2  2ZnO + 2SO2

6. Im¬kn-t\-j≥

Im¬kyw Im¿_-tW‰v t]mse-bp≈

Nn{Xw 8.1

Abncv

Abncv

Nn{Xw 8.2

Abncv

+

ss]≥ Hmbn¬

]X
hmbp

amKv\-‰nIv

tdmf¿

Im¥nI

kz`m-h-an-√mØ

A]-{Zhyw

Im¥nI

kz`m-h-ap≈

Abncv

kƒss^Uv Abn-cp-I-fpsS km{µ-W-

Øn\v Cu coXn D]-tbm-K-s∏-Sp-Ømw.

3. Im¥nI hn -̀P\w

Im¥nI kz`m-h-ap≈ Abn-cns\ amen-\y-

ß-fn¬\n∂v Cu coXn-bn¬ \o°w sNøp-∂p.

s]mSn® Abn-cns\ Hcp Im¥nI afi-e-Øn-

eqsS IS-Øn-hn-Sp-tºmƒ Im¥nI kz`m-h-ap≈

Abncv Im¥-Øn\Sp-Ømbn th¿Xn-cn®p In´p-

∂p.
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teml-\n-jv°¿jWw

Abn-cp-Isf \nb-{¥nX hmbp-{]-hm-l-Øntem

hmbp-k-º¿°-an-√m-sXtbm NqSm-°p-tºmƒ

Xmsg ImWn-®n-cn-°p∂ cmk-{]-h¿Ø\w \S-

°p-∂p.

CaCO3 

→

 CaO + CO2

_mjv]-io-e-ap≈ amen-\y-ßƒ \o°w

sNøm≥ km[n°p∂p F∂Xv Cu coXn-bpsS

{]tXy-I-X-bm-Wv.  CXns\ Im¬kn-t\-j≥

(calcination) F∂p hnfn-°p-∂p.

teml \njvI¿jWwteml \njvI¿jWwteml \njvI¿jWwteml \njvI¿jWwteml \njvI¿jWw

hnhn[ am¿K-ß-fn -eqsS km{µWw

sNbvsX-SpØ Abn-cn¬\n∂pw temlw

th¿Xn-cn-s®-Sp-°-emWv ASpØ L´w.  Abn-

cns‚ kz`m-h-a-\p-k-cn®p teml \njvI¿j-

W-Øn\pw hnhn[ coXn-I-fp-≠v.

1. kvsa¬Snßv

tdmÃn-ßnt\m Im¬kn-t\-jt\m hnt[-

b-am-°nb Abn-cnt\msSm∏w tIm°v As√-

¶n¬ Nm¿t°mƒ tN¿Øv D∂X Dujvam-hn¬

NqSm-°p-∂XmWv kvsa¬Snßv (smelting).
kn¶v, Asb¨, \n°¬, seUv, Sn≥ apX-em-

bh Cu coXnbn¬ \n¿an-°-s∏-Sp-∂p.

eg:   SnO2 + C 

→

Sn + CO2

Cu L´-Øn¬, km{µWw sNbvX Abn-

cn¬ Ah-ti-jn-°p∂ amen-\y-ßsf \o°w

sNøm≥ ̂ vfIvkv (flux) F∂-dn-b-s∏-Sp∂ cmk-

hkvXp tN¿°m-dp-≠v.  amen-\y-Øns‚ cmk-

kz-`m-h-a-\p-k-cn-®mWv ^vfIvkv sXc-s™-Sp-

°p-∂-Xv.  amen\yw Akn-UnIv (DZm: SiO2)
kz`m -h -ap -≈XmsW-¶n¬ ssew (CaO)
t]msebp≈ t_knIv ]Zm¿Yw ^vfIvkv

Bbpw amen\yw t_knIv (FeO) kz`m-h-ap-

≈XmsW-¶n¬ SiO2 t]mse-bp≈ Akn-UnIv

]Zm¿Yw ^vfIvkv Bbpw D]-tbm-Kn-°p-∂p.

^vfIvkpw Kmßpw tN¿∂p-≠m-Ip∂ …mKv

(slag) Dcp-Inb teml-tØ-°mƒ km{µX Ipd-

™-Xn-\m¬ s]mßn-°n-S-°p-∂p.

^vfIvkv + Kmßv 

→

…mKv

CaO + SiO2 

→

CaSiO3

P4O10 + 6CaO 

→

2Ca3 (PO4)2

2. Aeq-an-\nbw D]-tbm-Kn-®p≈

\ntcm-Ivko-I-cWw

D∂-tXm-jvam-hn¬ Im¿_¨ D]-tbm-Kn-

®m¬ Im¿ss_-Up-I-fm-bn-Øo-cp∂ Nne

teml-ß-fmWv amwK-\o-kv, t{Iman-bw, ht\-

Unbw XpS-ßn-b-h.  Ch-bpsS HmIvssk-Up-

Isf Aeq-an-\nbw D]-tbm-Kn®p \ntcm-Ivko-

I-cn-°p-∂p.

Cr2O3 + 2Al 

→

 Al2O3 + 2Cr

CeIvt{Sm sIan-°¬ koco-kn¬ Aeq-an-

\n-b-Øn-t\-°mƒ {Inbm-io-eX Ipd™

teml-ßƒ°mWv Cu coXn DNn-Xw.

3. ssl{U-P≥ D]-tbm-Kn-®p≈

\ntcm-Ivko-I-cWw

a‰p \ntcm-Ivko-Im-cn-Iƒ ̂ e-{]-Z-a-√mØ

kµ¿`-ß-fn¬ ssl{U-P≥ D]-tbm-Kn-°p-∂p.

WO3 + 3H2 

→

 W + 3H2O

temlkwkv°-cWwtemlkwkv°-cWwtemlkwkv°-cWwtemlkwkv°-cWwtemlkwkv°-cWw

ta¬∏-d™ coXn-I-fn¬ \n¿an-s®-Sp-°p∂

teml-ß-fn¬ ]e-X-c-Øn-ep≈ amen-\y-ßƒ

D≠m-Imw.  teml-ß-fpsS kz`m-h-Øn-\-\p-k-

cn®p hnhn[ am¿K-ß-fn-eqsS Ahsb ip≤o-

I-cn-s®-Sp-°p-∂-XmWv teml-\n¿am-W-Ønse

aq∂mw-L-´w.

1. Dcp°n th¿Xn-cn-°¬

Ffp∏w Dcp-Ip∂ teml-ßsf (DZm:

seUv, Sn≥) Hcp Ncn™ {]X-e-Øn¬sh®v

Dcp-°p-∂p.  temlw DcpIn Xmtgm´v Hgp-Ip-

∂p. amen -\y -ßƒ Ah-ti-jn -°p -∂p.

(Nn{Xw 8.3)
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2. tkzZ\w

Ffp∏w _mjv]-am-Ip∂ teml-ßsf

i‡n-bm°n NqSm-°p-tºmƒ amen-\y-ß-

fn¬\n∂v th¿s]´v _mjv]-ambn ]pd-Øp-h-

cp-∂p.  (DZm: sa¿°p-dn, kn¶v)

3. sshZypX hnt«-j-W-coXn

Db¿∂ CeIvt{Sm t]mkn-‰ohv kz`mh-

ap≈ teml-ßƒ ip≤o-I-cn-°m≥ Cu am¿Kw

D]-tbm-Kn-°p-∂p.  ip≤o-I-cn-t°≠ temlw

Bt\m-Upw  A\p-tbm-Py-amb ImtYmUpw

teml-Øns‚ kwbp‡w Ce-Ivt{Sm-sse-‰pw

Bbn FSpØv Ce-Ivt{Sm-en-knkv \S-Øn-bm¬

ip≤-amb temlw ImtYm-Un¬ \nt£-]n-°-

s∏-Sp-∂p.

M F∂ teml-Øns‚ iq≤o-I-c-W-Øn¬

\S-°p∂ Ce-Ivt{SmUp {]h¿Ø-\-ßƒ Xmsg

sImSp-Øn-cn-°p-∂Xv {i≤n-°q.

Bt\m-Un¬ \S-°p∂

cmk-{]-h¿Ø\w M  M+ + e---

ImtYm-Un¬ \S-°p∂

cmk-{]-h¿Ø\w M+ + e--- M

Cu coXn-bn¬ tIm∏dns‚ ip≤o-I-cW

{]{In-b-sb-°p-dn®v Hcp Ipdn∏p Xbm-dm°n

kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øp-I.

Nn{Xw 8.3

^¿WkvNqSp≈ Pzme

aen\

hmXIw

s]mSn®

Aip≤ temlw

tlm∏¿

Ah-ti-jn-°p∂

A]-{Z-hy-ßƒ

Ncn™ {]Xew

Jc {Zhy-ßƒ \o°p-

∂-Xn-\p≈ Acn∏

ip≤

temlw

Nn{Xw 8.4

DC

ImtYmUv Bt\mUv

Ce-t{Œm-sse‰v
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Bt\mUv : ip≤o-I-cn-t°≠ tIm∏¿

ImtYmUv : ip≤-amb tIm∏¿

Ce-Ivt{Smsse-‰v : tIm∏¿ kƒt^‰v

emb\n

Abn-cn¬\n∂p ip≤-amb temlw th¿Xn-

cn-s®-Sp-°p-∂-Xnse hnhn[ L´-ßƒ Gh?

Hmtcm L´-Ønepw D]-tbm-Kn-°p∂ hnhn[

coXn-I-sf-°p-dn®v Hcp Ipdn∏p Xbm-dm-°p-I.

Aeq-an-\nbØns‚ kwkv°-cWwAeq-an-\nbØns‚ kwkv°-cWwAeq-an-\nbØns‚ kwkv°-cWwAeq-an-\nbØns‚ kwkv°-cWwAeq-an-\nbØns‚ kwkv°-cWw

Aeq-an -\n -b -Øns‚ {][m\ Abncv

t_mIvssk‰v (Al2O3.2H2O) BWv.  CXv Aeq-

an-\n-b-Øns‚ HmIvsskUp kwbp-‡amWv.

Cu Abn-cns‚ km{µ-Ww, eo®nwKv hgn-bmWv

F∂v a\-kn-em-°n-bt√m?   t_mIvssk‰v

eo®nw-Kn-\p-]-tbm-Kn-°p∂ embIw GXv?

AhnsS \S-°p∂ cmk-am‰w kqNn-∏n-°p∂

ka-hmIyw Fgp-Xp-I.  D≠m-Ip∂ Aeq-an-\nbw

kwbp‡w tkmUnbw Aeq-an-t\‰v (NaAlO2)
BWt√m?

tkmUnbw Aeq-ant\‰v Pe-Øn¬ ebn-

°p-∂p.  Cu emb\n Acn-s®-SpØv Aev]w

Aeq-an-\nbw sslt{Um-IvsskUv (Al (OH)3)

tN¿Øm¬ emb-\n-bnse NaAlO2¬ \n∂v

Al(OH)3 th¿Xn-cn™p XpS-ßpw.

NaAlO2 + 2H2O → Al(OH)3 + NaOH

Cßs\ e`n-°p∂ Al(OH)3s\ i‡n-

bmbn NqSm-°n-bm¬ Pemwiw C√mØ Aeq-

an-\ (Al2O3) e`n-°pw.

2Al(OH)3 

→

Al2O3 + 3H2O

Aeq-an-\n-b-Øns‚ HmIvssk-Un¬\n∂v

Aeq-an-\nbw th¿Xn-cn-s®-Sp-°p-∂-Xn\v A\p-

tbm-Py-amb {]{Inb Ce-Ivt{Sm-en-knkv BWv.

F¥p-sIm≠msW∂p Xmsg ]d-bp-∂-h-

bpsS ASn-ÿm-\-Øn¬ N¿® sNøq.

$ Aeq-an-\n-b-Øns‚ CeIvt{Sm sIan-°¬

koco-knse ÿm\w

$ Aeq-an-\n-b-Øns‚  CeIvt{Sm t]mkn-‰ohv

kz`mhw

Dcp-°nb {Itbm-sse-‰n¬ Aeq-an\ ebn-

∏n®p In´p∂ emb-\nsb sshZypX hnt«-

jWw \S-Øn-bmWv Aeq-an-\nbw temlw

th¿Xn-cn-s®-Sp-°p-∂-Xv.

Aeq-an-\-bpsS Ce-Ivt{Sm-en-kn-kns‚

Nn{Xo-I-cWw Xmsg sImSp-Øn-cn-°p-∂p.

Im¿_¨ sse\nwKv ˛

ImtYmUv

Asb¨ Sm¶v

Dcp-Inb Aeqan\nbw

HmIvsskUpw {Itbm-

sse‰pw

Im¿_¨ Zfip-Iƒ˛

Bt\mUv

Dcp-Inb

Aeqan\nbw  temlw

Nn{Xw 8.5

πKv

+ + + --
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Al2O3  2Al3+
 + 3O2---

Hmtcm Ce-Ivt{Sm-Unepw \nt£-]n-°-s∏-

Sp∂ aqeIw GsX∂v ]d-bm-at√m?

$ Bt\m-Un-se-Øp-∂ Atbm-¨ GXv?

$ ImtYm-Un -se-Øp∂ Atbm¨ GXv?

\nt£-]n-°-s∏´ aqeIw GXv?  ka-hmIyw

Fgp-Xp-I.

$ Im¿_¨ Bt\mUpw tamNn-∏n -°-s∏´

HmIvkn-P\pw XΩn-ep≈ cmk-{]-h¿Ø-\-

Øns‚ ka-hmIyw F¥v?

Aeq-an-\n-b-Øns‚ KpW-ßfpw D]-tbm-

K-ßfpw c≠v tImf-ß-fn-embn sImSp-Øn-cn-

°p-∂p.  Hmtcm D]-tbm-K-Øn\pw B[m-c-amb

KpW-ßƒ Is≠Øn kb≥kv Ub-dn-bn¬

Ipdn-°q.

Aeq-an-\n-b-Øns‚ KpW-ßƒ

$ \oe Ie¿∂ sh≈-\ndw

$ km{µX 2.6 g/cm3

$ L\Xzw Ipdhv

$ \ntcm-Ivko-I-cW KpWw

$ Xm]-Nm-eIw

$ Xm]w, {]Imiw F∂n-hsb {]Xn-^-en-∏n-°p-

∂p.

$ sshZypX NmeIw

Chsb {]Xn-^-en-°p-∂p.

Aeq-an-\n-b-Øns‚ D]-tbm-K-

ßƒ

$ ]m{X-ßƒ \n¿an-°p-∂-Xn\v

$ Bt´m samss_-ep-I-fpsS `mK-ßƒ \n¿an-

°p-∂-Xn\v

$ sFkv Iyq_v t{S \n¿an-°m≥

$ sshZypX Iºn-bpsS \n¿am-W-Øn\v

$ ta¬°q-c-Iƒ \n¿an-°m≥

$ dn^vf-IvSnwKv sSe-kvtIm-∏n¬ D]-tbm-Kn-

°m≥

$ Cr2O3, Mn2O3 Ch-bn¬\n∂v temlw

th¿Xn-cn-s®-Sp-°m≥

AsbWns‚ kwkv°-cWw

kw{I-aW aqe-I-ß-fn¬ G‰hpw {]m[m-

\y-ap-≈Xpw C∂v G‰hpw IqSp-X¬ D¬]m-Zn-

∏n -°-s∏-Sp∂Xpamb Hcp teml-amWv

Asb¨.

Asb-Wns‚ [mXp-°ƒ GsXm-s°-

bmWv?  Im¥nI KpW-ap≈ tla-ss‰-‰v, amKv\-

ss‰‰v F∂n-h-bmWv Asb-Wns‚ Abn-cp-Iƒ.

Ch-bpsS km{µ-W-Øn\v D]-tbm-Kn-°p∂

am¿Kw GXv?  F¥p-sIm≠v?

Asb-Wns‚ Dev]m-Z-\-Øn-\p-]-tbm-Kn-°p-

∂Xv ªmÃv ^¿Wkv (blast furnace) BWv.

tIm°v cq]-Øn-ep≈ Im¿_¨ D]-tbm-Kn®v

Fe2O3sb \ntcm-Ivko-I-cn-®mWv Asb¨

D¬]m-Zn-∏n-°p-∂-Xv.

Abn-cn¬ AS-ßn-bn-cn-°p∂ KmMv knen-

°(SiO2)-bmWv.  CXv \o°w sNøm≥ D]-

tbm-Kn-°m-hp∂ ^vfIvkv GXmWv?

knen-°bpw ̂ vfIvkpw XΩn¬ {]h¿Øn-

®p-≠m-Ip∂ kwbp-‡-Øn\v F¥p t]cp ]d-

bpw?  cmk-k-a-hmIyw Fgp-Xq.

ªmk‰v ̂ ¿W-kn-\p-≈n¬ \S-°p∂ cmk-

{]-h¿Ø-\-ß-fmWp  Xmsg sImSp-Øn-cn-°p-

∂-Xv.

$ ªmÃv ^¿W-kns‚ GXp `mK-ØmWv

G‰hpw IqSp-X¬ Xm]-\ne?

$ Abn-cns‚ dnU-Ivj≥ \S-°p-∂-sX-hnsS?

$ \ntcm-Ivko-Im-cn-bmb kwbp‡w GXv?

Fß-s\-bp-≠m-Ip∂p?

$ NpÆm-ºp-I√v tN¿°p-∂-sX-¥n-\mWv?
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$ KmMv, ^vfIvkv Ch GXmWv?

$ Abn-cn-e-S-ßn-bn-cn-°p∂ t^mkvt^-‰p-Ifpw

knen-t°-‰p-Ifpw \ntcm-Ivko-I-cn-°-s∏-Sp-∂-

sX-¥p-sIm≠v?

ªmÃv ^¿W-kn¬\n∂pw e`n-°p∂

temlw ]nKv Asb¨  (pig iron) F∂-dn-b-s∏-

Sp-∂p. Im¿_¨, kƒ^¿, t^mkv^-dkv

XpSßnb A]-{Z-hy-ßƒ CXn-e-S-ßn-bn-cn-°p-∂p.

3Fe2O3 + CO 

→

2Fe3O4 + CO2

CaCO3 

→

 CaO + CO2

Fe3O4 + CO 

→

 3FeO + CO2

C + CO2 

→

 2CO

FeO + CO 

→

 Fe + CO2

Asb¨ DcpIn …mKv D≠m-Ip∂p

t^mkvt -̂‰p-Ifpw knen-t°-‰p-Ifpw

t^mkv̂ -dkpw knen-°-Wp-ambn

amdn Dcp-Inb Asb-Wn¬

ebn-®p-tN-cp-∂p.

2C + O2 

→

 2CO2000 K

500 K

1000 K

1500 K

1800 K

\ntcm-Ivko-I-cWw

\S-°p∂ taJe

BKn-cWw

sNøp∂ taJe

Dcp-Ip∂

taJe

Db¿∂ Xm]-Øn-

ep≈ i‡-amb

hmbp-{]-hmlw

Db¿∂ Xm]-Øn-

ep≈ i‡-amb

hmbp-{]-hmlw
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Ão¬Ão¬Ão¬Ão¬Ão¬

Asb¨ Im¿_-Wp-ambn tN¿∂p≠m-

Ip∂ teml-k-¶-c-amWv Ão¬ F∂-dn-bm-a-

t√m.  ]nKv Asb-Wn-e-S-ßn-bn-cn-°p∂ A]-

{Z-hy-ßsf \o°w sNbvXv Bh-iyw-th≠ Af-

hn¬ a‰p aqe-I-ßƒ tN¿ØmWp hnhn-[-bn\w

Ão¬ \n¿an-°p-∂-Xv.

Xmsg sImSp-Øn-cn-°p∂ ]´nI hni-I-

e\w sNbvXp hnhn-[-Xcw Ãoep-I-fpsS LS-

\, D]-tbmKw Ch-sb-°p-dn®v Hcp Ipdn∏p Xbm-

dm°n kb≥kv Ub-dn-bn¬ Ipdn-°q.

Ãoens‚ {][m-\-s∏´ Xmt]m-Nmc coXn-

I-fmWv A\o-enw-Kv, lm¿U-\nw-Kv, sSº-dnßv

F∂n-h.  Ãoens\ Np´p-]-gp∏n-®-tijw hmbp-

hn¬ kmh-[m\w XWp-∏n-°p∂ {]{In-b-bmWv

A\o-enw-Kv (anealing).  Cu {]{Inb Ign-bp-

tºmƒ Ão¬ arZp-e-am-°-s∏-Sp-∂p.

lm¿U-\nw-Kn-(hardening)eqsS Ãoens‚

ImTn\yw h¿[n-∏n-°p-∂p.  CXn-\mbn Np´p-]-

gpØ Ãoens\ XWpØ sh≈-Øntem FÆ-

bntem ap°n s]s´∂p XWp-∏n-°p-∂p.

]´nI 8.3

Im¿_-Wn\p ]pdsa a‰p Nne teml-

ßƒIqSn tN¿Øm¬ Ãoen\p KpWw IqSp-

∂p-sh∂v \nßƒ apºv ]Tn-®n-´p-≠v.  B aqe-

I-ßƒ GsXm-s°-bmWv F∂v ]d-bm-a-t√m.

Xmt]m-]-Nmc coXn-Iƒ

Hcp \n›nX LS-\-bp≈ Ãoens\

{]tXyI coXn-bn¬ NqSm-°nbpw XWp-∏n®pw

Ãoens‚ KpW-ßƒ°p hyXymkw hcp-Øm≥

km[n-°pw.  Cu {]{In-b-bmWv Xmt]m-]-Nm-

cw (heat treatment).  Xmt]m-]-Nmcw hgn teml-

Øns‚tbm teml-k-¶-c-Øn-s‚tbm _ew,

ImTn-\yw, UIvSn-en-‰n, hen-hp-_ew, teml-

\m-i\w sNdp-°¬ F∂o KpW-ßƒ h¿[n-

∏n-°m≥ Ign-bpw.

lm¿U-\nwKv Ign™ Ãoens\ ho≠pw

NqSm°n hmbp-hn¬ kmh-[m\w XWp-∏n-°p∂

coXn-bmWv sSº-dnw-Kv (tempering).

teml kwbp-‡-ßƒteml kwbp-‡-ßƒteml kwbp-‡-ßƒteml kwbp-‡-ßƒteml kwbp-‡-ßƒ

`£W ]Zm¿Y-ßƒ°p cpNn \¬Im≥

D]-tbm-Kn -°p∂ tkmUnbw kwbp‡w

\ap°p hfsc ]cn-Nn-X-am-Wv.  CXp-t]mse

\nXy-Po-hn-X-Øn¬ At\Iw teml-kw-bp-‡-

ßƒ \mw D]-tbm-Kn-°p-∂p-≠-t√m.  teml

kwbp-‡-ß-fpsS D]-tbmKw ImWn-°p∂ Hcp

]´nI Xmsg sImSp-Øn-cn-°p-∂p.
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kwbp‡w cmk-kq{Xw D]-tbm-K-ßƒ

Idn-bp∏v NaCl `£W ]Zm¿Y-ßƒ°v cpNn \¬Im≥;  ioX-an-{inX

\n¿amWw;  tdmUnse a™v Dcp°n am‰m≥;  kmƒ´nMv

Hu´v;  HCl, NaOH, Na2CO3 Ch-bpsS \n¿am-Ww.

Ae-°p-Imcw Na2CO3.10H2O Ae-°p-Imcw;  ImÃnIv tkmU, •mkv Ch-bpsS \n¿am-

Ww.

A∏-°mcw NaHCO3 t_°nßv ]uU¿; A·n ia-\n-I-fn¬

C¥p∏v KCl c‡ kΩ¿Z-ap≈ tcmKn-Iƒ°v Idn-bp-∏n\p ]Icw;

s]m´mkyw ss\t{S-‰ns‚ \n¿am-Ww.

ss\‰¿ KNO3 shSn-a-cp∂p \n¿amWw

am¿_nƒ CaCO3 •mkv, kna‚ v, a¨]m-{Xw, \o‰p-I° Ch-bpsS \n¿am-

W-Øn-\v, Ccp-ºp-cp°v hyh-km-b-Øn¬;  SqØv t]Ãv

\n¿amWw;  Im¬kyw \n¿amWw

\o‰p-I° CaO teml-\n¿amW thf-bn¬ amen-\y-ßsf \o°w

sNøm≥;  timj-Im-c-I-ambn;  tkmUm-ssew \n¿am-

Ww.

NpÆmºv Ca(OH)2 sh≈ ]qim≥;  aÆnse Akn-Un‰n \o°w sNø¬;

ªo®nßv ]uU¿ \n¿amWw

Pn]vkw CaSO4 2H2O kna‚ns‚ sk‰nßv kabw \nb-{¥n-°m≥, t]∏¿

\n¿am-W-Øn-\v.

πmÃ¿

Hm^v ]mcokv (CaSO4)2 H2O _m≥tUPv, {]Xn-a-Ifpw ta¬°q-c-Ifpw \n¿an-°m≥

Bew K2SO4Al2(SO4)3
24H2O tam¿U‚ v, Pe-ip-≤o-I-c-Ww, t^mw˛-^-b¿ FIvkn-‰n-

ßvKyp-j¿ (foam fire extinguisher)

Xpcniv CuSO4.5H2O Ipanƒ \min\n;  t_m¿tUm an{inX \n¿am-Ww,

CeIvt{Smsse‰v

kn¶v

HmIvsskUv ZnO s]bn‚nse shfpØ h¿W-Iw, d∫-dnse ^n√¿,

]uU¿, {Iow F∂n-h-bn¬

Iem-an≥ ZnCO3 Iem-an≥ temj-\n¬

]´nI 8.4
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]´nI hni-I-e\w sNbvXp Xmsgs°mSp-

Øn-cn-°p-∂ tNmZy-ßƒ°v DØcw Is≠-Øq.

$ tdmUnse a™p-cp°n am‰m≥ tkmUnbw

t¢mssdUv D]-tbm-Kn-°p-∂-sX-¥p-sIm-

≠mWv?

$ 2KNO3 →  2KNO2 + O2

cmk-{]-h¿Ø\w {i≤n-®-t√m.  shSn-a-cp-

∂nse KNO3sS [¿aw F¥mWv?

$ πmÃ¿ Hm^v ]mcokv sh≈w tN¿Øp Ipg-

®m¬ Dd®p I´n-bm-hp-Ibpw hnI-kn-°p-Ibpw

sNøp-∂p.  Cu hkvXpX ]´n-I-bnse GXp

D]-tbm-K-hp-ambn _‘-s∏-SpØmw?

$ A∏-°m-chpw t\¿∏n® sslt{Um t¢mdnIv

BknUpw {]h¿Øn-∏n-°p-I.  D≠m-Ip∂

kw{Klw

$ teml-Øns‚ hymh-km-bnI \n¿am-W-Øn\v D]-tbm-Kn-°p∂ [mXp-°-fmWv Abn-

cp-Iƒ.

$ teml \n¿am-W-Ønse aq∂p L´-ß-fmWv Abn-cns‚ km{µ-Ww, teml-\n-jvI¿j-

Ww, teml-ip-≤o-I-c-Ww.

$ ip≤o-I-cn® t_mIvssk-‰ns\ {Itbm-sse-‰n¬ ebn-∏n®v sshZypX hnt«-jWw

sNbvXmWv Aeq-an-\n-bw \n¿an-°p-∂-Xv.

$ Xmc-X-tay\ `mcw Ipd-hp≈ Aeq-an-\n-b-Øn\v Db¿∂ Xm]-Nm-e-I-Xbpw sshZypX

Nme-I-Xbpw D≈-Xn-\m¬ Ht´sd Bh-iy-ßƒ°v D]-tbm-Kn-°p-∂p.

$ kw{IaW aqe-I-ß-fn¬ G‰hpw {]m[m-\y-ap≈ Asb¨ Ão¬ \n¿an-°m≥ D]-

tbm-Kn-°p-∂p.

$ ImÃv Asb-Wn¬ Bh-iym-\p-k-cWw a‰p teml-ßƒ tN¿Øm¬ Ão¬ e`n-°pw.

$ Ãoens‚ KpWw h¿[n-∏n-°m≥ D]-tbm-Kn-°p∂ Xmt]m-]-Nmc coXn-I-fmWv A\o-

enw-Kv, lm¿U-\nw-Kv, sSº-dnwKv F∂n-h.

hmXIw IØp∂ Xos∏-́ n-s°m-≈n°p t\sc

ImWn-°p-I.  F¥p \nco-£n-®p?

Xmsg sImSp-Øn-cn-°p-∂ ]co-£Ww

sNbvXp t\m°n ]´nIbnse GXp D]-tbm-K-

hp-ambn _‘-s∏-´n-cn-°p-∂p-sh∂v Is≠-

ØpI.

$ teml \n¿am-W-th-f-bn¬ CaO D]-tbm-Kn-

°p-∂-Xnse ck-X{¥w hni-Zo-I-cn-°p-I.

$ t^mw ^b¿ FIvkn-‰n≥Kyp-j-dn¬ Be-Øn-

s\m∏w NaHCO3 tN¿°p-∂-Xns‚ ImcWw

Xmsg-s°m-Sp-Øn-cn-°p∂ ka-hm-Iy-Øns‚

ASn-ÿm-\-Øn¬ hnh-cn-°p-I.

Al2 (SO4)3  + 3Na2CO3 + 3H2O 

2Al(OH)3 + 3Na2SO4 + 3CO2
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1. ""teml-k-¶-c-ßƒ teml-ß-tf-°mƒ

IqSp-X¬ D]-tbm-K-{]-Z-amWv''  Ãoens\

ASn-ÿm-\-s∏-SpØn N¿® sNøp-I.

2. ªmÃv ^¿W-kn¬ Asb¨ \n¿an-°p-

tºmƒ Bh-iy-amb ]Zm¿Y-ßƒ Gh?

3. Asb-Wn-t\-°mƒ Ãoen-\p≈ c≠p ta∑-

Iƒ Gh?

4. Aep-an-\n-b-Øns‚ 5 D]-tbm-K-ßfpw

Ah-bv°m-[m-c-amb KpW-ßfpw ]´n-I-

s∏-Sp-Øp-I.

5. Hcp Iºn-then Ão¬ XqWp-Iƒ D]-tbm-

Kn®v Dd-∏n®p \n¿Øn-bn-cn-°p-∂p.  F√m

h¿jhpw s]bn‚ v sNøp∂ Cu XqWp-I-

fpsS ASn-hiw Xpcp-ºn-®n-cn-°p-∂-Xmbn

I≠p.

a. XqWp-Iƒ Xpcp-ºn-°p-∂-Xn\v Imc-W-amb

c≠v ]Zm¿Y-ßƒ Fs¥√mw?

b. Xpcp-ºn-°ens\ s]bn‚ nßv  Fßs\ XS-

bp∂p?

c. `qan-tbmSv sXm´n-cn-°p∂ ̀ mKØv IqSp-X¬

Xpcpºv ImWp -∂p. F¥m-bn -cn°pw

ImcWw?

XpS¿{]-h¿Ø-\-ßƒ

d. Xpcp-ºn-°¬ XS-bp-∂-Xn\v as‰mcp am¿Kw

\n¿tZ-in-°p-I.

6. \mep sSÃv Syq_p-I-fnse emb-\nbpw

AXn¬ ap°n h®n-cn-°p∂ Zfip-Ifpw

sImSp-Øn-cn-°p-∂p.

sSÃv Syq_v 1 sSÃv Syq_v 2

kn¶v kƒt^‰v kn¬h¿ ss\t{S‰v

emb-\n-bn¬ emb-\n-bn¬

kn¬h¿ Zfiv kn¶v Zfiv

sSÃv Syq_v 3 sSÃv Syq_v 4

a·ojyw kƒt^‰v kn¬h¿ ss\t{S‰v

emb-\n-bn¬ emb-\n-bn¬

kn¶v Zfiv tIm∏¿

Xmsg sImSp-Øn-cn-°p∂ am‰w \S-°p∂

sSÃv Syq_v GXv?

a. kn¶v B‰w kn¶v Atbm¨ BIp∂p

b. kn¬h¿ Atbm¨ kn¬h¿ B‰-am-Ip∂p

c. cmk-am‰w kw -̀hn-°p-∂n√

d. teml B‰-ßƒ HmIvko-I-cn-°-s∏-Sp∂p

e. sSÃv Syq_pIfn¬ \S-°p∂ cmk-am-‰-

Øns‚ ka-hmIyßƒ Fgp-Xp-I.

$$$$$$


