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ss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpw

\mw apºv ]Tn-®Xv

$ Atam-Wnb ssl{U-P≥ t¢mssdUv hmX-I-hp-ambn tN¿∂v

Atam-Wnbw t¢mssdUv D≠m-Ip-∂p.

$ Bkn-Up-Iƒ t{]mt´m¨ ZmXm-°-fm-Wv.  t_kp-Iƒ t{]mt´m¨

kzoIm-cn-I-fm-Wv.

$ KmV-X, a¿Zw, Dujvam-hv, D¬t{]-c-I-Øns‚ km∂n[yw F∂nh

cmk-{]-h¿Ø-\-th-K-Xsb kzm[o-\n-°p∂ LS-I-ß-fm-Wv.

9
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ss\{S-P\pw t^mkv^-dkpw

A¥-co-£-Øn¬ G‰hpw IqSp-X-em-bp≈ aqe-I-amWv ss\{S-P≥.  ]ocn-tbm-UnIv

tS_n-fnse p -̨tªm-°n¬ ]Xn\©mw {Kq∏n-emWv CXv Dƒs∏-Sp-∂-Xv.  ss\{S-P≥, t^mkv̂ -

d-kv,  B¿sk-\n-Iv, B‚ n-a-Wn, _nkvaØv F∂n-h-bmWv Cu {Kq∏nse aqe-I-ßƒ.

ss\{S-P≥, t^mkv -̂dkv F∂n-h- hfsc hymh-km-bnI {]m[m-\y-ap≈ aqe-I-ß-fm-Wv.

cmk-hf \n¿am-W-Øn¬ Ch AXy-¥m-t]-£n-X-am-Wv.  hym]-I-am-bn-́ -s√-¶nepw Cu

{Kq∏nse a‰p aqe-I-ßfpw Nne Bh-iy-ßƒ°v D]-tbm-Kn-°m-dp-≠v.

ico-c-Øn\v AXy-¥m-t]-£n-X-amb Hcp aqe-I-amWv ss\{S-P≥.  t{]m´o-\p-I-fn¬ AS-

ßn-bn-cn-°p∂ LS-I-amb Hcp {][m\ aqe-I-amWv ss\{S-P≥.  t{]m´o-\p-I-fpsS \n¿amW

LS-I-amb Aant\m Bkn-Up-I-fn¬ ss\{S-P≥ AS-ßn-bn-cn-°p∂p.  {Inbm-ioew Ipd-

hm-b-Xn-\m¬ aÆn-setbm A¥-co-£-Ønsetbm a‰p ]Zm¿Y-ß-fp-ambn ss\{S-P≥

{]h¿Øn-°p-∂n-√.  kq£va-Po-hn-I-fpsS {]h¿Ø-\-Øn-eqsS A¥-co-£-Ønse ss\{S-

P≥ ss\t{S-‰p-I-fm-Ip-Ibpw Ah ho≠pw ss\{S-P≥ Bbn-Øo-cp-Ibpw sNøp-∂p.

ss\{S-P≥ ssk°nƒ F∂-dn-b-s∏-Sp∂ Cu {]h¿Ø-\-Øn-eq-sS-bmWv ssPh tImi-

ßƒ°v Bh-iy-amb ss\{S-P≥ e`n-°p-∂-Xv.

]co-£-W-im-e-bn¬ hf-sc-b-[nIw D]-tbm-Kn-°-s∏-Sp∂ Hcp ss\{S-P≥ kwbp-‡-amWv

Atam-Wn-b.  ss\{S-P≥, Atam-Wnb, t^mkv -̂dkv F∂n-h-bpsS ck-X{¥w \ap°p

]cn-tim-[n-°mw.

ss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpwss\{S-P\pw t^mkv^-dkpw

]ocn-tbm-UnIv tS_n-fn¬ ss\{S-Ps‚

ÿm\w Adn-bm-a-t√m?  Xmsg-∏-d-bp∂ Imcy-

ßƒ ]´n-I-bn¬ ]qcn-∏n-°p-I.

ss\{S-Ps‚ At‰m-an-I

kwJy

k_vsj¬ Ce-

Ivt{Sm¨ hn\ymkw

]ncn-b-Uv, {Kq∏v, tªm°v

`uXn-Im-hÿ

\ndw

X∑m-{Xm-kq{Xw

km[m-cW HmIvko-I-c-

Wm-hÿ

CeIvt{Sm s\K-‰n-hn‰n

ss\{S -P≥ X∑m- {X -bnse _‘\w

Cßs\ Nn{Xo-I-cn-°mw.

c≠v ss\{S-P≥ B‰-ßƒ°n-S-bn-ep≈

{Xn_-‘\w {i≤n-®p-h-t√m. CXv GXp  Xc-

Øn-ep≈ cmk-_-‘-\-am-Wv?  Db¿∂ Du¿Pw

\¬In-bm¬ am{Xta Cu {Xn_-‘\w hnt—-

Zn-°m≥ Ign-bq.  km[m-cW Ah-ÿ-bn¬

ss\{S-P≥ \njv{In-bambn-cn -°p-∂-Xns‚

ImcWw hni-Zo-I-cn-°m-at√m?

N N

]´nI 9.1

N     N



A[ymbw 9

114 ck-X{¥w

ss\{S-P≥ ˛ A¥-co-£-

Ønepw aÆnepw

t{]m´o≥ X∑m-{X-Iƒ Dev]m-Zn-∏n-°p-

∂-Xn\p kky-ßƒ°p ss\{S-P≥

Bh-iy-am-Wv.  F∂m¬ Ahbv°p

ss\{S-P≥ Fhn-sS-\n∂p e`n°pw?

ss\{S -Ps‚ cmk-{In -bm -io -eX

hfsc Ipd-hm-W-t√m.  km[m-cW

kml-N-cy-ß-fn¬ AXp cmk-{]-

h¿Ø\-Øn¬ ]s¶-Sp -°m -dn -√.

X∑qew sNSn-Iƒ°v A¥-co£

ss\{S-P≥ D]-tbm-Kn-°m-\m-hn-√.

AXn-\m¬ kky-ß-fpsS ss\{S-P≥

Ie-hd apgp-h≥ aÆn¬Ø-s∂-bm-

Wv. F∂m¬ ss\{S-P≥ AS-ßnb

Ipd®p kwbp-‡-ßƒ am{Xta aÆn-

ep-≈q. X∑qew aÆnse ss\{S-P≥

AXn-thKw Xo¿∂p-t]m-Ip-∂p.  IqSp-

X¬ ss\{S-P≥ hf-ßƒ \nt£-]n-

t°≠ Bh-iy-IX CXn¬\n∂pw

hy‡-am -W -t√m?  A¥-co£

ss\{S -Ps\ D]-tbm-K -s∏-SpØn

\n¿an-°p∂ Atam-Wn-b-bmWv an°

ss\{S-P≥ cmk-h-f-ß-fp-sSbpw ASn-

ÿm\ LSIw.

A¥-co-£-Øn¬ CSn-an-∂-ens‚ ̂ e-am-

bp-≠m-Ip∂  Db¿∂ Dujvam-hn¬ ss\{S-

P\pw HmI vkn -P\pw XΩn¬ tN¿∂v

ss\{SnIv HmIvsskUv D≠m-Ip-∂p≠v.

N2 + O2 →  2NO

Cu ss\{SnIv HmIvsskUv A¥-co-£-

Ønse HmIvkn-P-\p-ambn tN¿∂p ss\{S-

P≥ ssU HmIvssk-Umbn amdp-∂p.

2NO + O2  2NO2

ss\{S-Ps‚ HmIvssk-UpIƒ ag-sh-≈-

Øn¬ ebn®p `qan-bn-se-Øp-Ibpw aÆn¬

ss\{S -P≥ eh-W-ßƒ D≠m-°p -Ibpw

sNøp∂p.  Cu coXn-bn¬ CSn-an-∂¬ sNSn-

Iƒ°v A\p-{K-l-am-Im-dp-≠v.

Atam-Wnb Atam-Wnb Atam-Wnb Atam-Wnb Atam-Wnb (NH3)

ss\{S-P≥ ssl{U-P-\pambn tN¿∂p-

≠m-Ip∂ hymh-km-bnI {]m[m-\y-ap≈

kwbp-‡-amWv Atam-Wn-b.

N2 + 3H2  2NH3

Hcp hm®v •m n¬ Aev]w NpÆmºpw

(Ca(OH)2) \h-km-chpw (NH4Cl) XΩn¬

Ie¿Øn •mkv tdmUv D]-tbm-Kn®p Ipgºp

cq]-Øn-em-°p-I.  D≠m-Ip∂ hmXIw aW-

Øp-t\m-°q.  cq£-K-‘-ap≈ Cu hmXIw

Atam-Wnb BWv.  CXn\p \nd-apt≠m?

Cu¿∏-ap≈ Nph∂ en‰vakv t]∏¿ Cu

hmX-I-Øn¬ ImWn-®p-t\m-°q.  am‰w \nco-

£n-°p-I.  sslt{Um-t¢m-dnIv Bkn-Un¬

ap°nb •m v tdmUp ImWn-®m-tem?  \nco-

£-W-^-e-ßƒ kb≥kv Ub-dn-bn¬ tcJ-

s∏-Sp-Øp-I.

ssPh-h-kvXp-°-fpsS Agp-I-ens‚ ̂ e-

ambn Atam-Wn-b- D≠mIm-dp-≠v.

\n¿amWw˛]co-£-W-im-e-bn¬\n¿amWw˛]co-£-W-im-e-bn¬\n¿amWw˛]co-£-W-im-e-bn¬\n¿amWw˛]co-£-W-im-e-bn¬\n¿amWw˛]co-£-W-im-e-bn¬

Atam-Wnbw t¢mssdUpw Im¬kyw

sslt{Um-IvsskUv ]uUdpw XΩn¬

tN¿Øp  NqSm-°n-bmWv ]co-£-W-im-e-bn¬

Atam-Wnb \n¿an-°p-∂-Xv.  Nn{X-Øn¬

ImWn-®n -cn -°p∂ hn[w D]-I-c -W-ßƒ

k÷o-I-cn-°mw.
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ss\{S-P\pw t^mkv^-dkpw

{]h¿Ø-\-Øns‚ cmk-k-a-hmIyw Fgp-

Xn-t\m-°q.

2NH4Cl + Ca(OH)2 →  2NH3 + CaCl2 + .....

Nn{Xw hni-I-e\w sNbvXv Xmsg-∏-d-bp-

∂h Is≠-Øq.

$ Atam-Wnb tiJ-cn-°p-∂-Xn\v timjI

kvXw`-Øn-eqsS (drying tower) IS-Øn-hn-

Sp-∂Xv F¥n\v?

$ timjImc-I-ambn D]-tbm-Kn-°p∂ ]Zm¿Yw

GXv?

$ Kymkv Pm¿ Xe-Io-gmbn sh®n-cn-°p-∂Xv

F¥n-\m-bn-cn°pw?  Atam-Wnb hmX-I-

Øn\p hmbp-hn-t\-°mƒ km{µX IqSp-

Xtem Ipdthm?

$ lm¿Uv •m v sSÃv Syq_v Aev]w Ncn®p

sh®n-cn-°p-∂Xv F¥p-sIm≠v?

Ch kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-

ØpI.

^u≠≥ ]co-£Ww^u≠≥ ]co-£Ww^u≠≥ ]co-£Ww^u≠≥ ]co-£Ww^u≠≥ ]co-£Ww

Atam-Wnb hmXIw D]-tbm-Kn-®p-sIm-

≠p≈ ̂ u≠≥ ]co-£Ww sNbvXp t\m°q.

Nn{Xw Xmsg sImSp-°p-∂p.

Nn{Xw 9.1

Nn{Xw 9.2

Nph-Sp-cp≠

v̂fmkvIv

sP‰v Syq_v

d∫¿

^n√¿

^nt\mƒ v̂Ø-en≥

Ie¿∂ Pew

Xm]w

Atam-Wnbw t¢mssdUv

+ Im¬kyw sslt{Um-

IvsskUv

lm¿Uv •m v

sSÃv Syq_v

Kymkv

Pm¿

Atam-Wnb

Im¬kyw

HmIvsskUv
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Xmsg ]m{X-Øn-se-Sp-°p∂ Pe-Øn¬

c≠p Xp≈n ^nt\mƒ^vX-eo≥ tN¿°-Ww.

^n√¿ D]-tbm -Kn® v Hcp Xp≈n Pew

^vfmkv°n¬ hogvØn-b-t∏mƒ Pe-[mc D≠m-

Ip-∂Xv F¥p-sIm-≠m-bn-cn°pw?  Pe-[m-c-

bpsS \nd-am‰w \nco-£n-°p-I.

Atam-Wn-b-bpsS ̀ uXnI KpW-ß-fp-ambn

_‘-s∏´v \nßƒ Is≠-Ønb Imcy-ßƒ

kb≥kv Ub-dn-bn¬ Fgp-Xn-t\m-°q.

$ Ahÿ

$ \ndw

$ aWw

$ tebXzw

$ km{µX

t_knIv KpWw

Atam-Wnb Cu¿∏-ap≈ Nph∂ en‰vakv

t]∏-dns\ \oe \nd-am-°n-bXp \nco-£n-®n-´p-

≠-t√m?  ^u≠≥ ]co-£-W-Øn¬ Pe-[m-c-

bpsS \nd-Øn-ep-≠m-Ip∂ am‰hpw \nco-£n-

®p-h-t√m?  CXv Atam-Wn-b-bpsS GXv KpW-

amWv ImWn-°p-∂Xv?

OH--- Atbm-Wp-I-fpsS km∂n-[y-amWv

t_knI KpW-Øn\p Imc-W-sa∂p \nßƒ

a\- n-em-°n-bn-´p-≠v.  Cu¿∏-c-ln-X-amb

Atam-Wnb hmX-I-Øn¬ OH--- Atbm-Wp-Iƒ

Dt≠m?  CXv F¥p-sIm-≠mWv t_kn-I-

KpWw ImWn-°p-∂Xv?  \ap°p t\m°mw.

Atam-Wnbm X∑m-{X-bnse cmk_‘\w

Cßs\ Nn{Xo-I-cn-°mw.

ss\{S-P≥ AjvSIw ]q¿Øn-bm-°n-bn-

´pt≠m?  ss\{S-P-\nse F√m Ce-Ivt{Sm-Wp-

I-sfbpw D]-tbm-K-s∏-Sp-Øn-bmtWm _‘-\-

Øn-te¿s∏-´Xv?  _‘-\-Øn-te¿s∏-SmØ

F{X tPmSn Ce-Ivt{Sm-Wp-Iƒ ss\{S-P-\n-

ep≠v?

_‘-\-Øn-te¿s∏-SmØ Ce-Ivt{Sm¨

tPmSn-Isf GIm-¥-tPmSn (lone pair) F∂mWp

hnfn-°p-∂-Xv.

Bkn-Unse H+ Atbm-Wp-Ifpw Atam-

Wn-bbpw XΩn-ep≈ {]h¿Ø\w {i≤n-°q.

Atam-Wn-b GIm¥ tPmSn-Isf H+ Atbm-

Wp-am-bp≈ _‘-\-Øn-\p-]-tbm-Kn®v Atam-

Wnbw Atbm-Wp-I-fmbn (NH4
+) amdp-∂p.

NH3 + H+ →  NH4
+

ChnsS Atam-Wnb, H+ Atbm-Wns\

kzoI-cn-°p-∂-Xn-\m¬ Hcp s_bvkv Bbn

{]h¿Øn-°p∂p. Atam-Wn-b-bnse GIm¥

tPmSn-sb BWt√m H+ Atbm¨ kzoI-cn-

°p-∂-Xv. Cßs\ GIm-¥-tPmSn ]¶ph®v

cmk-_-‘-\-Øn -te¿s∏-Sptºmƒ, Ce-

Ivt{Sm¨ tPmSn-Isf hn´p-sIm-Sp-°p∂ X∑m-

{X-Isf eyqhnkv s_bvkv (Lewis base) F∂p

]d-bp-∂p.

GIm¥ tPmSn-Isf kzoI-cn-°p∂ X∑m-

{Xsb/B‰sØ eyqhnkv BknUv  (Lewis
acid) F∂p ]d-bp-∂p.

N

N H

H

H

H

H

H

H
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ss\{S-P\pw t^mkv^-dkpw

Atam-Wn-bbv°v  Xmsg-]-d-bp∂ Bkn-

Up-I-fp-ambp≈ {]h¿Ø\w Fgp-Xn-t\m-°q.

NH3 + HCl

→

.......................

2NH3 + H2SO4

→

.......................

NH3 + HNO3

→

.......................

Atam-Wnb Fßs\ Xncn-®-dnbmw?Atam-Wnb Fßs\ Xncn-®-dnbmw?Atam-Wnb Fßs\ Xncn-®-dnbmw?Atam-Wnb Fßs\ Xncn-®-dnbmw?Atam-Wnb Fßs\ Xncn-®-dnbmw?

sslt{Um t¢mdnIv Bkn-Un¬ ap°nb

•m v tdmUv Atam-Wnb hmX-I-Øn\p apI-

fn¬ ImWn-®m-ep-≠m-Ip∂ am‰w \nco-£n-

®n-́ p-≠-t√m.  s\ vte¿kv emb\n (Nessler's
reagent) D]-tbm-Kn®v  Atam-Wn-b-bp-sSbpw

Atam-Wnbw eh-W-ß-fp-sSbpw km∂n[yw

Xncn-®-dn-bm-hp-∂-Xm-Wv.  Hcp sSÃv Syq_n¬

Aev]w s\ vte¿kv emb\n FSpØv 3,4
Xp≈n Atam-Wnb emb\n tN¿Øp-t\m-°q.

F¥p \nco-£n-°p-∂p?

Atam-Wn-b-bpsS D]-tbm-K-ßƒ

AtamWnb D]-tbm-Kn®p \n¿an-°p∂

cmk-h-kvXp-°ƒ GsXm-s°-sb∂p enÃv

sNøq.

$ ss\{SnIv Bkn-Uns‚ \n¿amWw

$ ioXo-Im-cn-bmbn

$ ss\{S-Ps‚ t{kmX- mbn

$ ss\tem¨, πmÃn-Iv, dtbm¨, Nmb-ßƒ

XpS-ßn-b-h-bpsS \n¿am-W-Øn-\v.

as‰-s¥ms° D]-tbm-K-ßƒ D≠v?

$

$

$

D`b-Znim {]h¿Ø-\hpw GI-Zn-im-{]-D`b-Znim {]h¿Ø-\hpw GI-Zn-im-{]-D`b-Znim {]h¿Ø-\hpw GI-Zn-im-{]-D`b-Znim {]h¿Ø-\hpw GI-Zn-im-{]-D`b-Znim {]h¿Ø-\hpw GI-Zn-im-{]-

h¿Ø-\hpwh¿Ø-\hpwh¿Ø-\hpwh¿Ø-\hpwh¿Ø-\hpw

Hcp sSÃv Syq_n¬ 5 {Kmw Atam-Wnbw

t¢mssdUv FSpØv NqSm°n t\m°q.  Cu¿∏-

ap≈ Nph∂ en‰vakv t]∏¿ sSÃv Syq_ns‚

hmbv `mKØv ImWn-°p-I.  \ndw am‰w \nco-

£n-°p-I.  sslt{Um-t¢m-dnIv Bkn-Un¬

ap°nb •m v tdmUp apI-fn¬ sIm≠p-h-cn-I.

F¥p \nco-£n-°p-∂p?  t_bvknIkz`mhw

ImWn-°p∂ hmXIw GsX∂p a\- n-em-bn-

s√?  C\n Atam-Wnb emb-\n-bn¬ ap°nb

•m v tdmUp ImWn-®mtem?  D≠m-Ip-∂ am‰w

GXp hmX-I-Øns‚ km∂n-[y-amWp ImWn-

°p-∂Xv?  Akn-UnIv kz`m-h-ap≈ hmX-Ihpw

Is≠-Øn-b-t√m.

Atam-Wnbw t¢mssd-Uns‚ hntbm-P\w

ImWn-°p∂ cmk-k-a-hmIyw Fgp-Xn-t\m-°q.

NH4Cl 

→

............ + ............

sSÃv Syq_ns‚ hi-ß-fn¬ shfpØ Jc-

hkvXp D≠m-bXp {i≤n-°q.

Atam-Wnb ssl{U-P≥ t¢mssdUpambn

{]h¿Øn-°p-∂p-sh∂v \nßƒ°-dn -bmw.

Atam-Wnbw t¢mssd-Uns‚ hnL-S-\-^-e-am-

bp-≠m-Ip∂ Dev]-∂-ßƒ GXmWv?  sSÃv

Syq_n-\p-≈n¬sh®v Ch ho≠pw kwtbm-Pn-

°p-∂p.  hi-ß-fn¬ Atam-Wnbw t¢mssd-

Uns‚ Ah-£n]vXw D≠m-b-Xns‚ ImcWw

t_m[y-am-b-t√m?  {]h¿Ø-\-Øns‚ cmk-

k-a-hmIyw FgpXn t\m°q.

............ + ............ 

→

NH4Cl

NqSm-°p-tºmƒ Atam-Wnbw t¢mssd-Uv

hnL-Sn-°p-∂Xpw D≠m-Ip∂ Dev]-∂-ß-ƒ

ho≠pw kwtbm-Pn°p-∂Xpw H‰ ka-hm-Iy-

ambn Fgp-Xn-bm-tem.

NH4Cl         NH3 + HCl



A[ymbw 9

118 ck-X{¥w

A`n-Im-c-I-ßƒ D¬]-∂-ß-fmbn amdp∂

{]h¿Ø-\-amWv ]ptcm-{]-h¿Ø-\w (forward
reaction).  D¬]-∂-ßƒ A`n-Im-c-I-ß-fm-hp-

∂Xv ]›m-Øv{]-h¿Ø-\hpw (backward
reaction).

Akv{X Nn”-Øns‚ apI-fnse ]IpXn

]ptcm{]h¿Ø-\-sØbpw  XmgsØ ]IpXn

]›m-Xv{]-h¿Ø-\-sØbpw kqNn-∏n-°p-∂p.

Cu {]h¿Ø-\-ß-fn¬ \nßƒ°v Is≠-

Øm≥ Ign-bp∂ {]tXy-I-X F¥mWv?  A`n-

Im-c-I-ßƒ°p≠mb am‰-sa¥v?  D¬]-∂-

ßƒ°v Fs¥-¶nepw am‰-ap-≠m-hp-∂pt≠m?

Htc kabw c≠p Zni-I-fn-te°pw \S-°p∂

{]h¿Ø-\-amWv CXv.  CØcw {]h¿Ø-\-

ßsf D`-b-Znim{]h¿Ø\ßƒ (reversible
reaction) F∂mWp ]d-bp-I.

F√m cmk-{]-h¿Ø-\-ßfpw  Cß-s\-

bmtWm?

Xmsg sImSp-Øn-cn-°p∂ cmk-k-a-hmIyw

t\m°q.

NaOH + HCl NaCl + H2O

CXn¬ tkmUnbw t¢mssdUpw Pehpw

XΩn¬ {]Xn{]h¿Øn-∏n®v A`n-Im-c-I-ßƒ

D≠m-°m≥ Ign-bptam?  N¿® sNøq.

CØcw cmkam‰-ßƒ GI-Zn-im-{]-h¿Ø-

\-ß-fm-Wv (irreversible reaction).  Ah Hcp

Zni-bn-te°v am{Xsa \S-°p-∂p-≈q.

GI-Zn-im-{]-h¿Ø-\-Øn\pw D`-b-Zn-im-{]-

h¿Ø-\-Øn\pw IqSp-X¬ DZm-l-c-W-ßƒ

Is≠-Øq.

cmk-k-¥p-e-\hpw Atam-Wn-bbpwcmk-k-¥p-e-\hpw Atam-Wn-bbpwcmk-k-¥p-e-\hpw Atam-Wn-bbpwcmk-k-¥p-e-\hpw Atam-Wn-bbpwcmk-k-¥p-e-\hpw Atam-Wn-bbpw

ss\{SP\pw ssl{U-P\pw XΩn¬

{]h¿Øn®v Atam-Wnb D≠m-Ip∂ cmk-{]-

h¿Ø\w hfsc hymh-km-bnI {]m[m-\y-ap-

≈-Xm-Wv.  cmk-h-f-ßƒ \n¿an-°m≥ h≥tXm-

Xn¬ Atam -Wnb D≠m-°p∂ Cu

{]h¿Ø\w tl_¿ {]{Inb (Haber process)
F∂mWv Adn-b-s∏-Sp-∂-Xv.  {]h¿Ø-\-Øns‚

ka-hmIyw sImSp-Øn-cn-°p-∂Xp {i≤n-°q.

N2 + 3H2       2NH3 + Xm]w

tl_dpw Atam-Wn-bmbpw

{^n‰vkv tl_¿ F∂ P¿a≥ ck-X-{¥-

⁄-\m-Wv Atam-Wnb hymh-km-bn-I-

ambn \n¿an-°m-\p≈ {]{Inb Is≠-

Øn-b-Xv.  Cu I≠p-]n-SnØØnte°v

tl_sd \bn-®Xv kvt^mSI hkvXp-

°fpw cmk-h-f-ßfpw \n¿an-°m-\-\p-

tbm-Py-ambXpw h≥tXm-Xn¬ e`y-am-

bXpw Bb Hcp ss\{S-P≥ kwbp‡w

Is≠-Øm -\p≈ {ia -am -bn -c p -∂p .

tkmUnbw ss\t{S-‰p-]-tbm-Kn®v \n¿an-

°p∂ ss\t{Sm •nk-dn≥ F∂ kwbp-

‡-amWv  kvt^mSI hkvXp-°ƒ \n¿an-

°m≥ BZyw D]-tbm-Kn-®n-cp-∂-Xv.  CXv

e`y-a-√m-Xm-b-tXmsS ]pXnb ss\{S-P≥

kwbp-‡-ßƒ°p-th-≠n-bp≈ Kth-

jWw Bcw-`n-®p.  ssl{U-P≥ ss\{S-

P-\p-ambn {]Xn-{]-h¿Øn-∏n-°m-\mWv

tl_¿ {ian-®-Xv.  a¿Zw, Xm]w, D¬t{]-

cIw F∂nh A\p-tbm-Py-ambn {Iao-

I-cn-®m¬ {Inbm-ioew Ipd™ ss\{S-

P≥ ssl{U-P-\p -ambn kwtbm-Pn®v

Atam-Wnb D≠m-Ip-∂p-sh∂v tl_¿

Is≠-Øn.  1905¬ A¥-co£ ss\{S-

P≥ D]-tbm-Kn®v tl_¿ Atam-Wnb

\n¿an -®p.  CXv  Atam-Wn -b-bpsS

h≥tXm-Xn-ep≈ hymh-km-bn-tIm-ev]m-

Z-\-Øn-te°v \bn-®p.  CtXmsS cmk-

h -f -ßƒ kvt^mS -I -h -k vXp -°ƒ

F∂nh \n¿an-°p∂ hyh-km-bßƒ

temI-sa-ºmSpw Db¿∂p-h∂p.

1 tamƒ ss\{S-P≥ 3 tamƒ ssl{U-P-\p-

ambn {]h¿Øn®v 2 tamƒ Atam-Wnb D≠m-

hp-∂p.  AXm-bXv 28 g ss\{S-P≥, 6 g ssl{U-

P-\p-ambn {]h¿Øn-®m¬ 34 g Atam-Wnb
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ss\{S-P\pw t^mkv^-dkpw

F∂ tXmXn¬ D¬]∂w  e`n-t°-≠-Xm-Wv.

Hcn-°epw Cu Af-hn¬ D¬]∂w D≠m-hp-

∂n-√ F∂-XmWp {]mtbm-Kn -Im-\p-` -hw.

CXn¬ ]IpXn Atam-Wnb am{Xta hyql-

Øn¬ D≠m-hp-∂p-≈q.  D≠m-Ip∂ Atam-Wn-

b-bpsS Hcp `mKw hnL-Sn®v A`n-Im-c-I-ß-

fmbn amdpw.  AXp-sIm-≠mWv apgp-h≥ A`n-

Im-c-I-ß-tfbpw D¬]-∂-ß-fm°n am‰m≥

Ignbm-Ø-Xv.  ]c-am-h[n Atam-Wnb D¬]m-

Zn-∏n-s®-Sp-°m≥ Fs¥-¶nepw am¿K-apt≠m?

{]h¿Ø-\m-cw-`-Øn¬ A`n-Im-c-I-ßƒ

am{X-am-Wt√m D≈-Xv.  Bcw-`-Øn¬ D¬]-

∂-Øns‚ KmVX F{X-bmWv?  At∏mƒ

GXp Zni-bn-te-°p≈ {]h¿Ø-\-amWp \S-

°pI?  ]›mØv {]h¿Ø\ thKX F¥m-

bn-cn°pw?  kabw Ign-bp-t¥mdpw A`n-Im-c-

I-Øns‚ KmV-X-bn¬ D≠m-hp∂ am‰w

F¥mWv?  D¬]-∂-Øns‚ KmV-Xbv°v F¥v

am‰w D≠m-hp-∂p.  At∏mƒ ]›mXv {]h¿Ø-

\-Øns‚ thK-X-bn¬ F¥p  am‰-ap-≠m-Ipw.

kabw Ign-bp-t¥mdpw ]ptcm-{]-h¿Ø-\-

Ønepw ]m›mØv {]h¿Ø-\Ønepw {Ia-am-

bp-≠m-Ip∂ am‰w Fgp-Xq.

\nß-fpsS \nK-a-\-ßƒ Xmsg sImSp-Øn-

cn-°p∂ {Km^nse hnh-c-ß-fp-ambn Xmc-X-ay-

s∏-Sp-Øq.

{Km^n¬ A ]ptcm-{]-h¿Ø-\ \nc-°n-ep-

≠m-hp∂ am‰-sØbpw B ]›mXv {]h¿Ø\

\nc-°n-ep-≠m-Ip∂ am‰-sØbpw BWp ImWn-

°p-∂-Xv.

P F∂ _nµp-hn-se-Øp-tºmƒ ]ptcm-{]-

h¿Ø\ thKX F{X-bmWv?  ]›mXv

{]h¿Ø\ thKX F{X-bmWv?  P, Q, R, S, T
F∂o _nµp -°-fnse ]ptcm - {]-h¿Ø\

\nc°pw ]›mØv {]h¿Ø\ \nc°pw AXn-

s\-Sp-°p∂ ka-bhpw ]´n-I-s∏-Sp-Øq.

_nµp kabw ]ptcm ]›mØv

-{]-h¿Ø\ {]h¿Ø\

\nc°v \nc°v

P

Q

R

S

T

]´n-I 9.2

]ptcm-{]-h¿Ø\ \nc°pw ]›m-Xv{]-

h¿Ø\ \nc°pw Xpey -am -hp∂ _nµp

GXmWv?  ]ptcm{]h¿Ø\ \nc°pw

]›mØv {]h¿Ø\ \nc-°pw Xpey-am-bn

hcp∂ L´sØ k¥p-e-\m-hÿ (equilibrium)
F∂mWp hnfn-°p-∂-Xv.  k¥p-e-\m-hÿ

{]m]n-®m¬ A`n-Im-c-I-ßƒ D¬]-∂-ß-fm-

hp∂ {]h¿Ø-\hpw D¬]-∂-ßƒ A`n-Im-c-

I-ß-fm-hp∂ {]h¿Ø-\hpw Htc thK-X-bn-

em-hp-a-t√m.  ]n∂oSv A`n-Im-c-I-ß-fpsS KmV-

Xbv°v Fs¥-¶nepw am‰-ap-≠m-hptam?  D¬]-

∂-Øns‚ KmV-Xbvt°m?  ImcWw hni-Zo-

I-cn-°mtam?

Ct∏mgpw hyql-Øn¬ A`n-Im-c-I-ßfpw

D¬]-∂-ßfpw D≠t√m?  F∂n´pw ]ptcm-{]-

h¿Ø\w hgn F¥p-sIm-≠mWv D¬]-∂-

Øns‚ KmVX IqSm -ØXv?  ]›mXv

{]h¿Ø\w hgn KmV-Xm-am‰w D≠m-Ip∂n-

]ptcm-{]-h¿Ø
\w

]›
mX

v {]
h¿Ø

\w

c
mk

-{]
-h

¿
Ø

-\
-\

nc
°

v

kabw →

↑

Nn{Xw 9.3
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√.  F¥p-sIm≠v?  C{Xbpw Imcy-ßƒ ]cn-

tim-[n-®-Xn¬\n∂p k¥p-e-\m-h-ÿ-bpsS

khn-ti-j-X-Iƒ Fgp-Xmtam?

$

$

Atam-Wnb \n¿amWw D`-b-Zn -im-{]-

h¿Ø-\-am-b-Xn-\m¬ hyqlw k¥p-e-\m-hÿ

{]m]n-°p-a-t√m.  k¥p-e-\m-hÿ ssIh-cn®p

Ign-™m¬ A`n-Im-c-I-ß-fp-sSbpw Dev]-∂-ß-

fp-sSbpw  KmVX hyXym-k-s∏-Sp -∂n-√.

{]h¿Ø\w em`-I-c-am-°m≥ ]c-am-h[n NH3
\n¿an-s®-Sp-t°-≠-Xp-≠v.  IqSp-X¬ Atam-Wnb

\n¿an-°m≥ k¥p-e-\m-h-ÿ-bn¬ am‰w hcp-

tØ-≠n-h-cpw.

cmk-{]-h¿Ø\ \nc-°ns\ hyXym-k-s∏-

Sp-Øp∂ LS-I-ß-sf-°p-dn®v \nßƒ apºv

]Tn®n´p-≠v.  Fgp-Xn-t\m-°q.

$ a¿Zw (hmX-I-Øn¬ am{Xw)

$

$

tejm-‰ven-b¿ XXzw

Atam-Wnb \n¿am-W-Øn¬ A`n-Im-c-I-

ßfpw D¬]-∂-ßfpw hmX-I-ß-fm-Wv.  AXp-

sIm≠p a¿Z-Øn\v Cu {]h¿Ø-\-Øn¬

kzm[o-\-ap-≠v.  KmV-X-bv°p-≈-Xp-t]mse

Dujvam-hn\pw a¿Z-Øn\pw k¥p-e-\m-h-ÿ-

bn¬ am‰-ap-≠m-°m≥ Ign-bpw.

KmVX, Dujvam-hv, a¿Zw F∂n-h-bn-ep-

≠m-Ip∂ am‰w Hcp k¥p-e-\m-h-ÿ-bn¬ Df-

hm-°p∂ ^e-ßƒ {]h-Nn-°p-∂-Xn\v klm-

b-I-amb Hcp \nbaw sl≥dn tejm-‰ven-b¿

Bhn-jv°-cn-®p.

k¥p-e-\m-h-ÿ-bn-ep≈ Hcp hyql-

Øns‚ KmV-X, Dujvam-hv, a¿Zw F∂n-h-bn-

te-sX-¶nepw H∂n\p am‰w hcp-Øn-bm¬

hyqlw Cu am‰w-aq -e-ap -≠m-Ip∂ ^ew

C√mbva sNøp-∂-Xn-\p≈ {]h-WX ImWn-

°p-∂p.  CXv tejm-‰ven-b¿ XXzw (Le-
chatelier principle) F∂ t]cn¬ Adn-b-s∏-Sp-

∂p.

Atam-Wn-b-bpsS hymh-km-bnI \n¿am-W-

Øn¬ tejm-‰ven-b¿ XXzw Fßs\ {]tbm-

P-\-s∏-Sp-Ømsa∂v N¿® sNømw.

cmk-k¥p-e-\hpw KmV-Xbpw

k¥p-e-\-hyq-l-Øn¬ A`n-Im-c-I-Øn-sem-

∂ns‚ KmVX h¿[n-∏n-®m¬ ]ptcm-{]-h¿Ø-

\-Øns‚ \nc°n\v F¥p kw -̀hn°pw?  Dev]-

∂-Øns‚ KmVX h¿[n-∏n-®mtem?

Dev]∂-Øns‚ KmVX Ipd-®m¬ ]ptcm-

{]-h¿Ø-\-\n-c°p IqSp-sa∂v CXn¬\n∂p

hy‡-a-t√.

Hcp k¥p-e\ hyql-Øn¬ KmV-X-bn¬

D≠m-Ip∂ am‰-Øns‚ ^ew ]´n-I-s∏-SpØn

t\m°q.

A`n-Im-c-I-Øns‚ ]ptcm-{]-h¿Ø\

KmVX Iq´p∂p thKX IqSp-∂p.

Dev]-∂-Øns‚

KmVX Iq´p∂p ............................

A`n-Im-c-I-Øns‚

KmVX Ipd-bv°p∂p ............................

Dev]-∂-Øns‚

KmVX Ipd-bv°p∂p ............................

]´nI 9.3

Dev]-∂-Øns‚ KmVX Ipd-®m¬ AXv

h¿[n-∏n-°m≥ GXp Zni-bn-te-°p≈ {]h¿Ø-

\-amWp \S-°p-∂Xv?

Atam-Wnb hmX-IsØ {ZmhI cq]-

Øn¬ {]h¿Ø\ afi-e-Øn¬\n∂v \o°w

sNbvXm¬ ]ptcm-{]-h¿Ø-\-th-KX IqSptam

Ipd-bptam?
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ss\{S-P\pw t^mkv^-dkpw

cmk-k¥p-e-\hpw a¿Zhpwcmk-k¥p-e-\hpw a¿Zhpwcmk-k¥p-e-\hpw a¿Zhpwcmk-k¥p-e-\hpw a¿Zhpwcmk-k¥p-e-\hpw a¿Zhpw

hmX-I-ß-fn¬ am{X-amWv a¿Z-Øn\v

kzm[o-\-sa∂v Adn-bma-t√m.  Atam-Wn-b-bpsS

hymh-km-bnI \n¿amWwXs∂ DZm-l-c-W-am-

sb-Sp-°mw.

N2(g) + 3H2(g)        2NH3(g)

ChnsS ]ptcm - {] -h¿Ø-\-Ønepw

]m›mXv {]h¿Ø-\-Ønepw X∑m-{X-I-fpsS

BsI FÆ-Øn\v F¥v am‰-am-Wp-≠m-Ip-∂Xv.

]ptcm-{]-h¿Ø\w

4 X∑m{Xm A ǹ-Im-c-I-ßƒ

→

2 X∑m{X D¬]∂w

]m›mXv{]h¿Ø\w

2 X∑m{X D¬]∂w

→

4 X∑m{X A`n-Im-c-Ißƒ

Hcp \n›nX hym]vXw hmX-I-Ønse

X∑m-{X-I-fpsS FÆw a¿Z-hp-ambn Fßs\

_‘-s∏-´n-cn-°p-∂p?  X∑m-{X-I-fpsS FÆw

IqSp-tºmƒ a¿Zw IqSptam Ipd-bptam?

Atam-Wnbm D¬]m-Z-\-Øn¬ a¿Zw h¿[n-

∏n-®m¬  CXns‚ ̂ ew ]c-am-h[n Ipd-bv°p∂

hn[w hyqlw ]p\-{I-ao-I-cn-°p-at√m?  AXm-

bXv a¿Zw Ipd-bp∂ Zni-bn-te°p cmk-{]-

h¿Ø\ thKX IqSpw.

GXp {]h¿Ø\w Xzcn-X-s∏-´m-emWp

a¿Zw Ipd-bv°m≥ Ign-bp-I.  F¥mWp

ImcWw?  Cu hyql-Øn¬ a¿Zw IqSp-tºmƒ

D≠m-hp∂ am‰w ]´n-I-bn¬ Fgp-Xnbn-cn-°p-

∂Xp {i≤n-°q.

]ptcm-{]-h¿Ø\w thKX

IqSp∂p

X∑m-{X-I-fpsS BsI

FÆw Ipd-bp∂p

hym]vXw Ipd-bp∂p

Atam-Wn-b-bpsS

Afhv IqSp∂p

]´nI 9.4

a¿Zw Ipd-®m-ep≈ ^ew F¥m-sW∂p

]´n-I-bn¬ Iqdn-°q.

]ptcm-{]-h¿Ø\w .................

X∑m-{X-I-fpsS BsI

FÆw ..................

hym]vXw ..................

Atam-Wn-b-bpsS Afhv ..................

]´nI 9.5

Atam-Wnb \n¿am-W-Øn¬ D]-tbm-Kn-

°p∂ a¿Zw 1000 A¥-co£ a¿Zw-hsc

Db¿Øp-∂-Xns‚ ImcWw hy‡-am-bn-t√.

cmk-k¥p-e-\hpw Xm]\nebpw

cmk-{]-h¿Ø-\-Øn¬ Du¿P-am‰w \S-

°p-∂p-sh∂p \nßƒ ]Tn-®n-´p-≠v.  Atam-

Wn -b -bpsS \n¿amW {]h¿Ø-\-Øn¬

]ptcm - {] -h¿Ø\w Xm]-tam -N -I -amWv .

FXn¿{]-h¿Ø-\tam?  ka-hm-Iy-Øn¬

CXp kqNn-∏n-°q.

N2 + 3H2        2 NH3 + Xm]w

Dujvamhp IqSn-bm¬ AXns‚ ^ew

C√mbva sNøm≥ Dujvamhp Ipd-bv°p-I-bm-

Wt√m am¿Kw.  AXm-bXv  Xm]w BKn-

cWw sNøp∂ {]h¿Ø\w (Xm-]-tim-jI

{]h¿Ø-\w) thK-Øn-em-°p-∂p.

Atam-Wnb \n¿am-WsØ CsX-ßs\

_m[n°pw?  GXp Zni-bn-emWv Xm]-tim-

jI {]h¿Ø-\w?  Dujvamhv Ipd-®mtem?

Dujvam-hn-ep-≠m-Ip∂ Ipdhv ]ptcm-{]-

h¿Ø-\sØ klm-bn-°p-sa-¶nepw Xmgv∂

Dujvam-hn¬ ss\{S-P≥ \njv{In-b-ambXn-

\m¬ A\p-Iqe Dujvam-hmb 5000C¬

{]h¿Ø\w \SØ-Ww.
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D¬t{]-c-I-ßƒ cmk-k¥p-e-\-

Øn¬

D¬t{]-c-I-ßƒ F¥m-sW∂p \nßƒ

]Tn-®n-´p -≠v. ss\{S-P\pw ssl{U-P\pw

tN¿∂v Atam-Wnb D≠m-hp∂ {]h¿Ø-\-

Øn¬ kvt]m©v cq]-Øn-ep≈ Asb¨

t]mkn-‰ohv D¬t{]-c-I-am-Wv.  {]h¿Ø-\-

Øns‚ XpS-°-Øn¬ Asb¨ D]-tbm-Kn-

°p-tºmƒ ]ptcm-{]-h¿Ø\ thK-X-bn¬

F¥p am‰w D≠mIpw?  D¬]-∂-Øns‚ Af-

hntem?  D¬]-∂-Øns‚ Afhp IqSn-bm¬

AXv GXp  {]h¿Ø-\-sØ-bmWv Xzcn-X-

s∏-Sp-Øp-I.

D¬t{]-cIw tN¿°p-tºmƒ k¥p-e-\m-

hÿ ssIh-cn-°m-s\-Sp-°p∂ ka-b-Øn\v

F¥p am‰-ap-≠m-Ipw?

D¬t{]-cIw tN¿°p-tºmƒ hyqlw thK-

Øn¬ k¥p-e-\m-hÿ ssIh-cn-°psa∂v

hy‡-am-bt√m?

k¥p-e-\m-hÿ ssIh-cn®p Ign™

hyql-Øn¬ D¬t{]-cIw tN¿Ømtem?

IqSp-X-embn D¬]∂w D≠m-Ip-∂Xv ]›m-

Xv{]-h¿Ø-\sØ Xzcn-X-s∏-Sp-Øp-a-t√m.

]ptcm-{]-h¿Ø-\-\n-c°p IqSp-∂-Xn\v A\p-

k-cn-®p-Xs∂ ]›mXv {]h¿Ø\ \nc°pw

IqSp-I-bm-bn-cn°pw ^ew.  AXm-bXv k¥p-

e-\m-h-ÿbv°v am‰-sam∂pw D≠m-hn-√.

t^mkv^-dkvt^mkv^-dkvt^mkv^-dkvt^mkv^-dkvt^mkv^-dkv

ss\{S-P≥ IpSpw-_-Ønse AwK-amb

t^mkv^-dkv ss\{S-P-t\-°mƒ {Inbm-ioew

IqSnb Atem-l-am-Wv.  kky-ß-fp-sSbpw

P¥p-°-fp-sSbpw hf¿®bv°v A\n-hmcy LS-

I-amb t^mkv^-dkv cmk-h-f-ß-fpsS \n¿am-

W-Øn\v h≥tXm-Xn¬ {]tbm-P-\-s∏-Sp-∂p.

cq]m-¥-cXzw (allotropy) {]I-Sn-∏n-°p∂

aqe-I-amWv t^mkv^-dkv.  {][m-\-s∏´ cq]m-

¥-c -ß-fmWv shfpØ t^mkv^-dkpw

Npa∂ t^mkv^-d-kpw.

Hcp sNdnb IjWw shfpØ t^mkv^-

dkv Im¿_¨ ssU kƒss^-Un¬ ebn-

∏n-°p-I.  Hcp ^n¬´¿ t]∏¿, emb-\n-bn¬

ap°n hmbp-hn¬ Xpd∂p]nSn-°p-I. F¥p

\nco-£n-°p-∂p?  s]s´∂p _mjv]o-I-cn-

°p∂ emb -I -amWv Im¿_¨ ssU

kƒss^-Uv.  Ah-ti-jn-°p∂ t^mkv^-d-

 n\v hmbp-hp-am-bp≈ {]h¿Ø\w I≠-

t√m.

t^mkv^-d-kns‚ Hcp cq]m-¥-c-amb

shfpØ t^mkv^-d-kv Pe-Øn¬ kq£n-

°p -∂--Xns‚ ImcWw F¥m-bn -cn°pw?

shfpØ t^mkv^-dkv ebn-°p∂ embIw

GXm-Wv?  C\n CXns‚ aWw ]cn-tim-[n-

°q.  \nßƒ°v ]cn -N -b-ap≈ K‘-am -

Wt√m?  \ndtam?  t]cp-t]mse shfp-Ø-

XmtWm? Hcp sNdnb IjWw t^mkv^-

dkv Ccp´p apdn-bn¬ Xpd-∂p-h-®p-t\m-°q.

{]Imiw hln-°p-∂h F∂ A¿Y-Øn-emWv

t^mkv^-d- n\v Cu t]cp e`n-®-Xv. hnj-I-

c-amb shfpØ t^mkv^-dkv hfsc {i≤m-

]q¿∆w ssIImcyw sNtø≠ Hcp ]Zm¿Y-

am-Wv.

Xos∏-´n-bpsS hi-ß-fn¬ Dcbv-°m-\p≈

acp-∂mbn D]-tbm-Kn-®n-cn-°p∂ ]Zm¿Yw

I≠n-´p-≠-t√m.  CXp t^mkv^-d- ns‚

as‰mcp cq]m-¥-c-amb Nph∂ t^mkv^-d- m-

Wv.  CXns‚ \ndw, aWw, hmbp-hp-am-bp≈

{]h¿Ø-\w, teb-Xzw, {Inbm-ioew XpS-ßnb

KpWßƒ shfpØ t^mkv^-d- p-ambn Xmc-

Xayw sNbvXp ]´n-I-s∏-Sp-Øp-I.
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ss\{S-P\pw t^mkv^-dkpw

shfpØ t^mkv^-d- ns\ hmbp \o°w

sNbvX Ão¬ dnt´m¿´ n¬ 540 K
Dujvamhn¬ aWn-°q-dp-I-tfmfw NqSm-°n-

bmWv Nph∂ t^mkv^-d v \n¿an-°p-∂-Xv.

470 K Dujvam-hnepw Db¿∂ a¿Z-Ønepw

shfpØ t^mkv^-dkv as‰mcp cq]m-¥-c-

amb _vfm°v t^mkv^-d-kmbn amdp-∂p.

t^mkv^-dkv s]t‚m-IvsskUv

Hcp ]c∂ ]m{X-Øn¬ NqSp -sh≈w

FSpØv `mcw Ipd™ Hcp teml-aqSn Pe-

Øn\p apI-fn¬ sh°p-I.  sNdp-]-b¿ aWn-

tbmfw hcp∂ shfpØ t^mkv^-dkv Hcp

tSmMvkns‚ klm-b-tØmsS aqSn -bn -¬

h°pI.  Aev] ka-b-Øn-\p-≈n¬Xs∂

t^mkv^-dkv IØp-∂-Xmbn I≠-t√m.

DS≥Xs∂ Hcp •m v Swª¿ aqSn-bpsS apI-

fn¬ IagvØn hbv°p-I.  \nco-£W^ew

tcJ-s∏-Sp-Øp-I.  Swª-dn-\p-≈n¬ \nd-bp∂

]pI-]-Sew t^mkv^-dkv s]t‚m-IvsskUv

BWv.  cmk-ka-hmIyw {i≤n-°q.

P4 + 5O2 

→

 2P2O5

CXv Pe-Øn¬ ebn-®-Xmbn I≠-t√m.

\oe en‰vakv t]∏¿ D]-tbm-Kn®p emb\n

]cn-tim-[n-°q. \ndw-am-‰-Øn\p Imc-W-sa¥v?

t^mkv^-d v s]t‚m-IvsskUv Pe-

Øn¬ ebn-∏n-®mWv hymh-km-bnI {]m[m-

\y-ap≈ t^mkvt^m-dnIv BknUv (H3PO4)
\n¿an-°p-∂-Xv.

P2O5 + 6H2O 

→

 4H3PO4

D]-tbm-K-ßƒD]-tbm-K-ßƒD]-tbm-K-ßƒD]-tbm-K-ßƒD]-tbm-K-ßƒ

sNSn-I-fpsS hf¿®bv°v Bh-iy-amb

t^mkv^m-‰nIv cmk-h-f-ß-fpsS \n¿am-W-

Øn\v Cu BknUv D]-tbm-Kn-°p-∂p.

Xos∏´n \n¿am -W -Øn\p Nph∂

t^mkv^-d- n¬ Nn√p-s]m-Snbpw ]ibpw

Ie¿Ønb an{inXw BWv D]-tbm-Kn-°p-∂-

Xv.  sagp-In¬ ap°n-sb-SpØ sIm≈n-bpsS

A‰Øv s]m´mkyw t¢mtd-‰v,  amwK-\okv

UtbmIvsskUv, B‚n-aWn kƒss^-Uv

F∂n-h-bpsS an{inXw ]ibpw tN¿Øv ]nSn-

∏n-®n-cn-°p-∂p.

t^mkv̂ -d ns‚ a‰p-]-tbm-K-ßƒ Xmsg-

s°m-Sp-°p-∂p.

$ ]pI-ad t_mw_p-I-fpsS \n¿amWw

$ Fen-hnjw (kn¶v t^mkvss^-Uv) \n¿an-

°m≥

$ teml-k-¶-c-ß-fpsS \n¿amWw

$ IoS-\m-in-\n-I-fpsS \n¿amWw

t^mkv^-d- ns‚ {]m[m\yw kqNn-∏n-

°p∂ Ipdn∏p Xbm-dm°n ¢m n¬ Ah-X-

cn-∏n-°p-I.
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124 ck-X{¥w

kw{Klw

$ ss\{S-P≥ X∑m-{X-bn¬ {Xn_-‘-\-ap-≈-Xn-\m¬ N2 cmk-]-c-ambn \njv{In-b-

am-Wv.

$ Atam-Wnbw t¢mssdUpw Im¬kyw sslt{Um-IvsskUpw tN¿Øp NqSm-

°n-bmWv ]co-£-W-im-e-bn¬ Atam-Wnb \n¿an-°p-∂-Xv.

$ km{µX Ipd™ hmX-I-amb Atam-Wnb Pe-Øn¬ [mcm-f-ambn ebn-°p-∂-

Xv.  Cßs\ D≠m-Ip∂ emb\n t_knI kz`m-h-ap-≈-Xm-Wv.

$ Atam-Wn-b-bpsS t_knI KpW-Øn\p ImcWw AXnse ss\{S-P≥ B‰-

Ønse GIm¥ tPmSn Ce-Ivt{Sm-Wp-I-fm-Wv.

$ GIm¥ tPmSn Ce-Ivt{SmWpIsf hn´p-sIm-Sp-°p∂ X∑m-{X-Isf/B‰-ßsf

eqbnkv t_kv F∂p ]d-bp-∂p.

$ D`-b-Zn-im-{]-h¿Ø-\-ßƒ k¥p-e-\m-hÿ {]m]n-°p-∂p.

$ Hcp hyql-Ønse A`n-Im-c-I-ß-fp-sSbpw Dev]-∂-ß-fp-sSbpw KmV-X-bn¬

hyXymkw hcmØ Ah-ÿ-bmWv cmk-k¥p-e-\w.

$ kwXp-e-\m-h-ÿ-bn-ep≈ hyql-Øns‚ KmV-X, Dujvam-hv, a¿Zw F∂nh-bn¬

GsX-¶nepw H∂n\v am‰w hcp-Øn-bm¬ hyqlw Cu am‰w-aqew D≠m-Ip∂

^ew C√mbva sNøp-∂-Xn-\p≈ {]h-WX ImWn-°p-∂p.

$ ss\{S-P-s\°mƒ {Inbm-ioew IqSnb Atem-l-amWv t^mkv^-d-kv.

$ t^mkv̂ -d-kns‚ cq]m-¥-c-Xz-ß-fmWv shfpØ t^mkv̂ -d-kv, Npa∂ t^mkv̂ -

d-kv, ªm°v t^mkv^-dkv F∂n-h.

1. CSn-an-∂-en-t\m-sSm-∏-ap-≠m-Ip∂ ag-bn¬

ss\{SnIv Bkn-Uns‚ Awiw D≠m-Ip-

∂p.  hni-Z-am-°mtam?

2. ss\{S-P≥ cmkn-I-ambn \njv{In-b-amb

Hcp hmX-I-am-Wv.  F¶nepw Pohs‚ \ne-

\n-ev∏n\v CXv AXym-h-iy-am-Wv.  Cu

{]kvXm-h-\-bpambn _‘-s∏ v́ Hcp Ipdn∏p

Xbm-dm°n ¢m n¬ Ah-X-cn-∏n-°p-I.

XpS¿{]-h¿Ø-\-ßƒ

3. hm´¿ Kymkv \ocm-hn-bp-ambn Ie¿Øn

Np´p-]-gpØ Ccp-ºn-eqsS IS-Øn-hn v́ LS-

I-ßsf th¿Xn-cn-°m-hp-∂-Xm-Wv.  CXn¬

Hcp hmX-IsØ HmIvko-I-cn®v Db¿∂

a¿Zw {]tbm-Kn®v Pe-Øn¬ ebn-∏n-°m-

hp-∂-Xm-Wv.  Cu {]h¿Ø-\-Øn¬ _m°n-

bm-Ip∂ X F∂ hmXIw GXmWv?

Xs\ A¥-co-£-Ønse as‰mcp hmX-I-

hp-ambn Ie¿Øn-bmWv hymh-km-bnI

{][m-\y-ap≈ Y F∂ hmXIw \n¿an-°p-

∂-Xv.
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ss\{S-P\pw t^mkv^-dkpw

1. A¥-co-£-Ønse hmX-I-Øns‚

t]sc-gp-Xp-I.

2. X F∂ hmXIw GXmWv?

3. Y F∂ hmXIw GXmWv?

4. Y F∂ hmXIw NqSm-°nb Ip{]nIv

HmIvssk-Un-eqsS IS-Øn-hn-´m¬

F¥p kw`-hn-°p∂p?  cmk-k-a-

hmIyw Fgp-XpI.

4. ss\{S-P\pw ssl{U-P\pw XΩn¬ Hcp

\n›nX A\p-]m-X-Øn¬ {]h¿Øn-∏n-

®mWv hymh-km-bn-I-ambn Atam-Wnb

\n¿an-°p-∂Xv.

$ {]h¿Ø-\-Øns‚ kao-I-cn® cmk-k-a-

hmIyw Fgp-Xp-I.

$ Atam-Wnb \n¿an-°m≥ Bh-iy-amb 400
en‰¿ hmXI an{in-X-Øn¬ F{X en‰¿

ssl{U-P≥ D≠mIpw?

$ apgp-h≥ A`n-Im-c-I-ßfpw Dev]-∂-ambn

amdn-°-gn-™m¬ e`n-°p∂ Atam-Wn-b-

bpsS hym]vXw F{X?

$ Atam-Wn-b-bpsS \n¿amWw Xm]-tam-N-

I-am-Wv.  Xm]-tam-NIw F∂-Xp-sIm≠v

A¿Y-am-°p-∂-sX¥v?

$ hmXI hyql-Øn¬ \n∂v Atam-Wnb

\o°w sNøm≥ c≠v am¿K-ß-fn¬ H∂v

Ah-ew-_n-°p-∂p.  c≠v am¿K-ßƒ

GsXm-s°-sb∂p Is≠-Øp-I.  AtXm-

sSm∏w CXn\v Imc-W-amb Atam-Wn-b-

bpsS c≠v `uXnI KpW-ßƒ kqNn-∏n-

°p-I.

5. Pe-Øn¬ ebn-°p-tºmƒ B¬°en

kz`mhw ImWn-°p∂ Hcp hmX-Iw.

6. NqSm-°p-tºmƒ hnL-Sn-°p-Ibpw AtXm-

sSm∏w Ah-injvSw D≠m-Im-Xn-cn-°p-Ibpw

sNøp∂ kwbp‡w

7. Xmsg-]-d-bp∂ cmk-{]-h¿Ø-\-ßƒ \S-

Øp-∂p-sh-∂n-cn-°-s´.

{]h¿Ø\w A- ss\{S-P≥ + temlw 

→

...............

{]h¿Ø\w B- X + Pew 

→

 Atam-Wnb +

as‰mcp kwbp‡w

{]h¿Ø\w C- Atam-Wnb + teml HmIvk-

bnUv 

→

 temlw + Pew +

ss\{S-P≥

I. A F∂ {]h¿Ø\w \S-Øm≥ D]-tbm-

Kn-°p∂ temlw saKv\ojyw BWv.

a. cmk-{]-h¿Ø-\-Øns‚ kml-Ncyw

Fgp-Xp-I.

b. X F∂ kwbp-‡-Øns‚ cmk-

kq{Xw Fgp-Xp-I.

II. B F∂ {]h¿Ø-\-Øns‚ kao-I-cn®

cmk-k-a-hmIyw Fgp-Xp-I.

III. {]h¿Ø\w Cbn¬ Atam-Wn-b-bpsS

GXv KpW-amWv ImWn-°p-∂Xv?

8. 2 CO + O2     2CO2 Xmsg-∏-d-bp∂

]ptcm{]h¿Ø-\sØ Fßs\ _m[n-°p-

∂p-sh∂v sejm-‰ven-b¿ XXz-Øns‚ ASn-

ÿm-\-Øn¬ hni-Z-am-°p-I.

1. Dujvamhv h¿[n-∏n-°p∂p

2. a¿Zw Ipd-bv°p∂p

3. HmIvkn -Ps‚ KmVX h¿[n-∏n -

°p∂p

9. N2(g) + O2(g)        2NO(g) Cu {]h¿Ø-\-

Øn¬ a¿Z-Øn-ep-≠m-Ip∂ am‰-Øns‚

^ew tejm-‰ven-b¿ XXz-a-\p-k-cn®v hni-

Z-am-°p-I.

$$$$$$


