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Bkn-Up-IƒBkn-Up-IƒBkn-Up-IƒBkn-Up-IƒBkn-Up-Iƒ

\mw apºv ]Tn-®Xv

$ Pe-Øn¬ ebn®v sslt{Um-Wnbw Atbm¨ \¬Ip∂ cmk-]-

Zm¿∞-ß-fmWv Bkn-Up-Iƒ.

$ Bkn-Up-Iƒ B¬°-en-bp-ambn {]h¿Øn®v Pehpw eh-Whpw

D≠m-Ip∂ {]h¿Ø-\-amWv \yq{S-sse-tk-j≥

$ Ce-Ivt{Sm-Wp-Isf \jvS-s∏-Sp-Øp∂ {]h¿Ø\w HmIvko-I-c-

Whpw kzoI-cn-°p∂ {]h¿Ø\w \ntcm-Ivko-I-c-Whpw BWv.

$ Zznt_-knI Bkn-Up-Iƒ c≠p-Xcw eh-W-ßƒ \¬Ip-∂p.

$ Xm]-\n-e, a¿Zw, KmVX, D¬t{]-cIw F∂nh cmk {]h¿Ø-

\Øns‚ thKXsb kzm[o-\n-°p∂ LS-I-ß-fm-Wv.

10
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Bkn-Up-Iƒ

\nßƒ°v hfsc ]cn-N-b-ap≈ cmk-h-

kvXp-°fmWv Bkn-Up-Iƒ.  sslt{Um-t¢m-

dnIv Bkn-Uv,  ss\{SnIv Bkn-Uv, kƒ^yq-

dnIv BknUv XpS-ßnb Bkn-Up-Iƒ D]-tbm-

Kn®v ]e ]co-£-W-ß-fpw \nßƒ \S-Ønbn-

´p-≠v.  ssPh hkvXp-°-fn-e-S-ßnb Hm¿Km-

\nIv Bkn-Up-Isf°pdn®pw \nßƒ a\-kn-

em-°n-°gn-™p. Bkn-Up-I-fn¬ ]eXpw

hymh-km-bnI {]m[m-\y-ap-≈-h-bm-Wv.

Bkn-Up-Iƒ Nne s]mXp KpW-ßƒ

ImWn-°p-∂p-sh∂p \nßƒ Is≠-Øn-bn-´p-

≠v.  GsXm-s°-sb∂p enÃp sNøq.

Bkn -Up -I -fnse s]mXp LSIw

GXmWv?  Xmsg-∏-d-bp∂ Bkn-Up-I-fpsS

Atbm-Wo-I-cWw kqNn-∏n-°p∂ ka-hmIyw

Fgp-Xn-t\m-°q.

HCl →  H+ + ..........

HNO3 

→

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

H2SO4 

→

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

Bkn-Up-Iƒ Pe-Øn¬ ebn-°p-tºmƒ

AXnse ssl{U-P≥ Atbm-Wp-Iƒ Pe-X-

∑m-{X-bp-ambn tN¿∂p sslt{Um-Wnbw

Atbm¨ (H3O+) D≠m-Ip-∂p.  Bkn-Up-I-

fpsS s]mXp-Kp-W-ßƒ°p ImcWw sslt{Um-

Wnbw Atbm-Wp-I-fm-W-t√m.  Cu kn≤m¥w

GXp t]cn-emWv Adn-b-s∏-Sp-∂Xv?

Bkn-Up-Isf kw_-‘n® as‰mcp kn≤m-

¥-amWv temdn t{_m¨ÃUv kn≤m-¥w

(Lowry Bronsted Theory).  CXp-{]-Imcw  Bkn-

Up-Isf Fß-s\-bmWv \n¿h-Nn-®-sX∂v Fgp-

Xn-t\m-°q.

Bkn-Up-IƒBkn-Up-IƒBkn-Up-IƒBkn-Up-IƒBkn-Up-Iƒ

Hcp cmPyØv Dev]m-Zn-∏n-°p∂ BknUns‚ Afhv B cmPy-Øns‚ hymh-kmbnI

]ptcm-K-Xnsb kqNn-∏n-°p-∂p-sh∂v ]d-bm-dp-≠v.  ImcWw A{X-tbsd hymh-

kmbnI {]m[m-\y-ap≈ cmk-h-kvXp-°-fmWv Bkn-Up-Iƒ.  hepXpw sNdp-Xp-amb

hyh-km-b-ßƒ°v Bkn-Up-Iƒ Hgn-®p-Iq-Sm-\m-hm-Ø-h-bm-Wv.  ck-X{¥ ]co-

£W-im-e-bnepw Ch \nc-h[n Bh-iy-ßƒ°mbn D]-tbm-Kn-°p-∂p-≠v.  ImTn-

\y-ta-dnb teml-ß-sf-t∏mepw ebn-∏n-°m≥ Ign-hp-≈-h-bmWv KmV kƒ^yq-

cnIv BknUpw ss\{SnIv BknUpw.  H´pan° aqe-I-ß-fp-ambpw kwbp-‡-ß-

fp-ambpw KmV BknUpIƒ {]Xn-{]-h¿Øn-°p-∂p.  AXn-\m-emWv Ch hf-

sc-tbsd kµ¿`-ß-fn¬ D]-tbm-Kn-°-s∏-Sp-∂-Xv.  cmk-]-c-ambn F¥mWv Bkn-

Up-Iƒ?  ASn-ÿm-\-]-c-ambn Bkn-Up-I-sf√mw Ce-Ivt{Sm-sse-‰p-I-fm-Wv.  Hcp

emb-I-Øn¬ ebn-∏n-°p-tºmƒ Atbm-Wp-Iƒ \¬Ip∂ ]Zm¿Y-ß-fmWv Ce-

Ivt{Sm-sse-‰p-Iƒ F∂p \nßƒ°-dn-bmw.  Bkn-Up-Iƒ Ce-Ivt{Sm-sse-‰p-I-

fpsS s]mXp kz`m-h-ßƒ {]Z¿in-∏n-°p-∂p≠v.  F∂m¬ Bkn-Up-I-fpsS

Db¿∂ {]Xn{]h¿Ø-\-io-ehpw hym]-I-amb D]-tbm-Khpw ImcWw Ahbv°v

ck-X-{¥-Øn¬ a‰v Ce-Ivt{Sm-sse-‰p-I-sf-°mƒ {]m[m-\y-ap-≠v.  Bkn-Up-

IfpsS cmk-kz-`m-h-Øns‚ ASn-ÿm\w F¥m-sW∂pw Ah-bpsS {]h¿Ø\w

GXp coXn-bn-em-sW∂pw kƒ^yq-cnIv Bkn-Uv, ss\{SnIv BknUv F∂n-

hsb ASn-ÿm-\-am°n \ap°p ]cntim[n°mw.
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eyqhnkv Bkn-Up-Iƒeyqhnkv Bkn-Up-Iƒeyqhnkv Bkn-Up-Iƒeyqhnkv Bkn-Up-Iƒeyqhnkv Bkn-Up-Iƒ

ssl{U-P≥ Atbm-Wp-Iƒ C√mØ Nne

kwbp-‡-ßfpw Bkn-Uns‚ kz`mhw ImWn-

°m-dp-≠v.  eyqhnkv Bkn-Up-Iƒ (Lewis acids)
F∂mWv Ch Adn-b-s∏-Sp-∂-Xv.

t_mtdm¨ ss{S ̂ vfqssdUpw Atam-Wn-

bbpw XΩn-ep≈ {]h¿Ø\w Xmsg Nn{Xo-I-

cn-®n-cn-°p-∂p.

Chn -sS -bp≈ eyqhnkv BknUpw

s_bvkpw I≠p-]n-Sn-°mtam?  t_mtdm-Wn\v

AjvS-I-kw-hn-[m\w t\Sm≥ F{X Ce-Ivt{Sm-

Wp-Iƒ Bh-iy-ap≠v?

Cu Ce-Ivt{Sm-Wp-Iƒ Fhn-sS-\n∂p e`n-

°p∂p?

t_mtdm¨ ss{S ̂ vfqssd-Uns\ eyqhnkv

Bkn-Umbn ]cn -K-Wn-°p-∂-sX-¥p-sIm-

s≠∂v BF3 NH3bpsS cq]o-I-c-W-hp-ambn

_‘-s∏-SpØn N¿® sNøq.

Bkn-Uns\ kw_-‘n-°p∂ aq∂v \n¿h-

N-\-ßfpw Xmsg sImSp-Øn-cn-°p∂ ]´n-I-bn¬

tcJ-s∏-Sp-Øp-I.

Ado-\n-bkv kn≤m¥w

temdn ˛ t{_m¨ÃUv

kn≤m¥w

eyqhnkv kn≤m¥w

]´nI 10.1

pH     kvsIbn¬kvsIbn¬kvsIbn¬kvsIbn¬kvsIbn¬

Bkn-Up -Iƒ s_bvkp -I -fp -ambn

{]h¿Øn®p ]c-kv]cw \n¿ho-cy-I-cn-°-s∏-Sp-

sa∂p \nßƒ ]Tn-®n-´p-≠v.  Bkn-Unse H+

Atbm-Wp-Ifpw t_knse OH--- Atbm-Wp-

Ifpw XΩn¬ tbmPn®p Pe-ap-≠m-Ip-∂p.

H+ + OH---  H2O

\yq{S-sse-tk-j≥ {]tbm-P-\-s∏-Sp∂

\nXy-Po-hn-X-Ønse kµ¿`-ßƒ GsXm-s°-

bmWv?

No™-fn™ ssPh]Zm¿Y-ßƒ D≈-Xp-

sImt≠m a‰p Imc-W-ßƒsImt≠m aÆnse

Akn-Un‰n IqSp -I-bm-sW-¶n¬ AXns\

\n¿∆o-cy-am-°m≥ F¥mWp tN¿°p-∂Xv?

B¬°en kz`mhw IqSn-bmtem?  aÆp ]cn-

tim -[\ hgn -bmWv AXns‚ BknUp

KpWhpw B¬°en KpWhpw  \n¿W-bn-°p-

∂-Xv.  CØ-c-Øn¬ Hcp emb-\n -bnse

BknUp KpWtam B¬°en KpWtam

\n¿W-bn-°m-\p≈ am¿Kw F¥mWv F∂p

Nn¥n-®n-´pt≠m?

ip≤-Pew Hcp \n¿∆ocy emb-I-am-sW∂p

\nßƒ°-dn-bmw.  Aæ-X-bp-an-√.  t_kn-I-X-

bp-an-√.  Pe-Øns‚ Atbm-Wo-I-cWw kqNn-

∏n-°p∂ ka-hmIyw Fgp-Xn-t\m-°q.

H2O  ............. + ..............

Pew Atbm-Wo-I-cn-®m¬ H+ Atbm-Wp-

Ifpw OH--- Atbm-Wp-I-fp-am-W-t√m e`n-°p-

∂Xv.  km[m-cW Xm]-\nebn¬ hfsc

Ipd™ tXmXn¬ am{Xta Pew Cßs\

hnL-Sn-°p-I-bp-≈q.  Hcp en‰¿ Pew hnL-Sn-

®m¬ In´p-∂Xv 10---7 tamƒ H+ Atbm-Wp-Ifpw

A{X-bpw -Xs∂ OH--- Atbm-Wp-I-fp-am-sW∂p

IW-°m-°-s∏-´n-´p-≠v.  AXm-bXv Pe-Ønse

H+ Atbm-Wp-I-fpsS KmVX 10--7 tamƒ/en‰¿

F∂p ]d-bmw.  CXp Zimwi cq]-Øn¬ Fgp-

Xn-bmtem?

N
H

H

H

B

F

F

F
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Bkn-Up-Iƒ

0.0000001 tamƒ/en‰¿ F∂p In´pw.

Pe-Øn¬ Aev]w BknUp tN¿Øm¬

ssl{U-P≥ Atbm-Wns‚ KmV-Xbv°v

F¥p am‰-amWv kw`-hn-°p-∂Xv?

ssl{U-P≥ Atbm-Wns‚ KmVX ]Øn-

c-´n-bmbn h¿≤n-°p-I-bm-sW-¶ntem?  emb-

\n-bnse ssl{U-P≥ Atbm-Wns‚ KmVX

F{X-bm-bn-cn°pw?

0.0000001

×

10 = .... tamƒ/en‰¿

pH kvsIbn¬ F∂ {]tXyI kvsIbn-

en-emWp ssl{U-Ps‚ Atbm-Wns‚ KmVX

{]kvXm-hn-°p-∂-Xv.  Cu coXn \n¿tZ-in-®Xv

tkmd≥k¨ (Sorensen) F∂ imkv{X-⁄-

\m-Wv.  Hcp emb-\n-bpsS pH  F∂Xv  H+

Atbm-Wp-I-fpsS KmV-X-bpsS hyp¬{I-a-

Øns‚ temK-cnXw BWv.

pH = log 

1
[H ]+

CX-\p-k-cn®v ip≤-P-e-Øns‚ pH aqeyw

7 BWv.  \n¿ho-cy-amb at‰Xp emb-\n-bp-

sSbpw  pH aqeyw 7 Bbn-cn-°pw.

Akn-UnIv KpW-ap≈ emb-\n-bn¬ H+

Atbm-Wns‚ KmVX ip≤ Pe-tØ-°mƒ

IqSp-sa∂p I≠-t√m.  AXm-bXv  H+ Atbm-

Wns‚ KmVX 10-7tamƒ/en‰¿ IqSp-X-em-bn-

cn-°pw.   DZm-l-c-W-ambn 10-6 tamƒ/en‰¿

H+ Atbm¨ KmVX Ds≠-¶n¬ AXv

BknUv KpWw ImWn-°p-∂p. OH--- Atbm-

Wp -I -fpsS KmV-Xtbm?  CXp -t]mse

t_knIv KpW-ap≈ emb-\n-bntem?  GXv

Atbm-Wp-I-fpsS KmV-X-bmWp IqSp-X¬?

GXmWp Ipdhv?

10-8 tamƒ/en‰¿ H+ Atbm¨ KmVX-

bp≈ emb-\n-bpsS kz`mhw t_knIv Bbn-

cn-°pw.

Ak-UnIv emb-\n-I-fp-sSbpw t_knIv

emb-\n-I-fp-sSbpw pH aqeyw ImWn-°p∂

Ub{Kw Xmsg sImSp-°p-∂p.

H+ Atbm¨

KmVX

pH aqeyw

Nn{Xw 10.1

]´nI 10.2

H+ Atbm-Wns‚ pH aqeyw

KmVX

10---7 log 

710
1

−

= 7

10---6 log 610
1

−  = 6

10---8 log 810
1

−  = 8
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Ub{Kw hni-I-e\w sNbvXp Xmsg∏d-

bp∂ Imcy-ßƒ tcJ-s∏-Sp-Øp-I.

$ pH aqeyw GsXms° kwJy-I-fpsS CS-bn¬

hcp∂p?

$ \n¿hocy emb-\n-bpsS pH aqeyw F{X?

$ pH aqeyw 7¬ Ipd-hmb emb-\n-Iƒ GXp

kz`mhw ImWn-°p∂p?

$ pH aqeyw 7¬ IqSnb emb-\n-Iƒ GXp

kz`mhw ImWn-°p∂p?

kqNI t]∏¿ D]-tbm-Kn®pw pH ao‰¿

F∂ D]-I-c-W-Øns‚ klm-b-Ømepw emb-

\n-bpsS pH aqeyw \n¿W-bn-°m-hp-∂-Xm-Wv.

sslt{Um-t¢m-dnIv Bkn-Uv, \mc-ßm-

\ocv, hn-\m-Kn-cn, tkm∏p emb-\n, Atam-Wnb

emb-\n, NaOH emb\n F∂nh {]tXyIw

sSÃvSyq_pIfnse-SpØv pH t]∏¿ D]-tbm-

Kn®p  pH aqeyw Is≠-Øq.  ]cn-tim-[n-t°≠

emb-\n-bn¬ pH t]∏¿ ap°p-tºm-gp-≠m-Ip∂

]pXnb \ndw kqNI t]∏-dn-t\m-sSm∏w X∂n-

cn-°p∂ Nm¿´p-ambn Xmc-X-ay-s∏-Sp-Øp-I.

Nm¿´nse GXp \nd-tØm-SmtWm AXn\p

kmay-ap-≈Xv AXn-\p-t\sc tcJ-s∏-Sp-Ønb

kwJy-bm-bn-cn°pw pH aqeyw.

$ Irjn

$ Huj-[-\n¿amWw

$ tcmK-Nn-In’

$ hyh-kmbw

aÆns‚ Akn-Un‰n \n¿W-bn-°p-∂-Xn¬

pH aqeyw {]tbm-P-\-s∏-Sp-∂p-sh∂p I≠-t√m.

CX-\p-k-cn®v Bh-iym-\p-k-cWw cmk-h-f-

ßfpw a‰pw tN¿ØmWv Dt±-in® hnf-Iƒ

aÆn¬ Irjn-sN-øp-∂-Xv.  cmk-h-f-ßƒ

]eXpw kƒt^-‰p-I-fp-sSbpw ss\t{S-‰p-I-fp-

sSbpw kwbp‡ßfm-Wv.  Ch bYm-{Iaw

kƒ^yq-cnIv Bkn-Un-s‚bpw ss\{SnIv Bkn-

Un-s‚bpw eh-W-ß-fm-sW∂p \nßƒ°-dn-

bmw.  CXp-t]m-ep≈ cmk-h-kvXp-°ƒ \n¿an-

°p-∂-Xn¬ kƒ^yq-cnIv BknUpw ss\{SnIv

BknUpw h≥tXm-Xn¬ {]tbm-P-\-s∏-Sp-∂p-

≠v.  hymh-kmbnI {]m[m-\y-ap≈ CØcw

Bkn-Up-Isf C\n \ap°v ]cn-N-b-s∏-Smw.

kƒ^yq-cnIv BknUv (H2SO4)

]co-£-W-im-e-bnepw hyh-km-b-ß-fnepw

hfsctbsd D]-tbm-Kn-°-s∏-Sp∂ cmk-]-

Zm¿Y-amWp kƒ^yq-cnIv Bkn-Uv. hymh-km-

bn-I-ambn DXv]m-Zn-∏n-°p∂ kƒ^yq-cnIv

BknUv Fßs\ D]-tbm-Kn-°s∏Sp∂p

F∂p {i≤n-°q.

pH aqeyw \n¿W-bn-t°≠ kµ¿`-ßfpw

AXns‚ {]m[m -\yhpw N¿® sNbvXp

kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øp-I.

30% ˛ cmk-h-f-ßƒ;  16% -˛ s]bn‚ v;

16% ˛ cmk-h-kvXp-°ƒ;  12% ˛ Un‰¿P‚p-Iƒ;

10% ˛ ss^_-dp-Iƒ;  16% ˛ a‰p-≈h

30%

16%
16%

12%

10%

16%

Nn{Xw 10.2]´nI 10.3
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Bkn-Up-Iƒ

kƒ^yq-cnIv BknUv, cmk-h-kvXp-°-

fpsS cmPmhv (King of chemicals) F∂m-W-dn-

b-s∏-Sp-∂-Xv.  {]Xn-h¿jw 150 aney¨ S¨

kƒ^yq-cnIv BknUv temIØv Dev]m-Zn-∏n-

°-s∏-Sp -∂-Xn¬\n∂pw Cu Bkn-Uns‚

{]m[m\yw Duln°m-a-t√m.

hymh-km-bnI \n¿amWw

Atem-l-Hm-Ivssk-Up-Iƒ Pe-Øn¬

ebn-®m¬ Bkn-Up-Iƒ D≠m-Ip-∂p-sh-∂-dn-

bm-at√m?  kƒ^-dns‚ HmIvsskUv Pe-

Øn¬ ebn-®m¬ kƒ^yq-cnIv BknUv D≠m-

Ip-∂p.  AXn-\m¬ kƒ^yq-cnIv Bkn-Uns‚

hymh-km-bnI \n¿am-W-Øn-\p-]-tbm-Kn-°p∂

Akw-kvIrX ]Zm¿Yw kƒ^¿ BWv.

kƒ^yq-cnIv Bkn-Uns‚ hymh-km-bnI

\n¿am-W-Øn-\p-]-tbm-Kn -°p∂ kº¿°

{]{In-b-bpsS hnhn[ L´-ßƒ Xmsg Hcp

^vtfm Nm¿´n¬ sImSp -Øn -cn -°p -∂Xp

{i≤n°q.

SO2 + O2 →  SO3  + Xm]w

Cu cmk-hmIyw kao-I-cn-°q.

Cu {]h¿Ø\w Hcp D`-b-Zn-im-{]-h¿Ø-

\-am-Wv.  ]ptcm-{]-h¿Ø\w Xm]-tam-N-I-hp-

am-Wv.

$ SO3s‚ DXv]m-Z\ Afhp Iq´p-∂-Xn\v

Fs¥ms° am¿K-ßƒ kzoI-cn°mw?

$ Cu cmk-{]-h¿Ø-\-Øn¬ D¬t{]-c-I-

Øns‚ kzm[o\w F¥v?

$ a¿Zw IqSn-bm¬ SO3 D≠m-Ip∂ thKX

IqSptam Ipd-bptam?  F¥p-sIm≠v?

Db¿∂ a¿Z-Øn¬ kvt^mS\ km[y-X-

bp≈Xn\m¬ hfsc Db¿∂ a¿Zw D]-tbm-

Kn-°m-dn-√.

L´w 3

kƒ^¿ ss{SHmIvssk-Uns\ kƒ^yq-

cnIv Bkn-Un¬ ebn-∏n®v Henbw (H2S2O7)

R⎯→
SO3⎯⎯⎯→

⎯⎯→

_¿W¿
D¬t{]-cIw

4500C
H2SO4 H2S2O7

\n¿an-°p-∂p.  Hen-bsØ t\¿∏n®v \n›nX

KmV-X-bp≈ kƒ^yq-cnIv BknUp \n¿an-

°p-∂p.

SO3 + H2SO4 

→

 H2S2O7 (Hen-bw)

H2S2O7 + H2O 

→

 2H2SO4

`uXnIKpW-ßƒ

]co-£-W-im-e-bn¬ e`y-amb KmV

kƒ^yq-cnIv BknUv D]-tbm-Kn®p Xmsg ]d-

bp∂ Imcy-ßƒ Is≠-Øq.

$ kƒ^yq-cnIv Bkn-Uns‚ \ndw

$ km{µX

$ Pe-Ønse tebXzw

Hmtcm L´-Ønepw \S-°p∂ cmk-{]-

h¿Ø-\-Øns‚ ka-hmIyw Xmsg sImSp-Øn-

cn°p∂p.

L´w 1

kƒ^¿ hmbp-hn¬ IØn®v kƒ^¿

ssU HmIvsskUv D≠m-Ip-∂p.

S + O2 

→

 SO2

L´w 2

SO2 hmbp -hp -ambn Ie¿Øn πm‰n -

ss\kvUv Bkvs_-tÃmkv As√-¶n¬ ht\-

Unbw s]t‚m-IvsskUv D¬t{]-c-I-Øns‚

km∂n-≤y-Øn¬ 4500C hsc NqSm-°p-∂p.

kƒ^¿

hmbp

R⎯→

hmbp

SO2

→
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Hcp sSÃv Syq_n¬ 1 an√n en‰¿ Pe-sa-

SpØv AXn-te°v H∂p c≠p Xp≈n KmV

kƒ^yq-cnIv BknUv Hgn-°p-I.  sSÃv

Syq_ns‚ ASn-hiw kv]¿in®p t\m°q.

F¥-\p-`-h-s∏´p?

kƒ^yq-cnIv BknUv t\¿∏n-°p-tºmƒ

Bkn-Un-te°v Pew tN¿°m≥ ]mSn√ F∂p

]d-bp-∂-Xns‚ Imc-W-sa-¥m-sW∂p hni-Zo-

I-cn-°mtam?

cmk-Kp-W-ßƒ

Hcp sSÃv Syq_n¬ Aev]w ]©-kmc

FSpØv GXm\pw Xp≈n KmV kƒ^yq-cnIv

BknUv Hgn-®p-t\m-°q.  am‰w \nco-£n-°q.

CXn¬\n∂pw Icn AYhm Im¿_¨

Ah-£n-]vX-s∏-Sp-∂Xp I≠t√m?  ]©-km-

c-bpsS cmk-kq{Xw C12H22O11 F∂m-Wt√m?

$ kƒ^yq-cnIv BknUv ]©-km-c-bn¬\n∂pw

GsXms° aqe -I -ßsf BKn -cWw

sNbvXp?

$ BKn-cWw sNbvX ssl{U-P-s‚bpw

HmIvkn-P-s‚bpw A\p-]mXw F¥v?

$ F{X Pe-X-∑m-{X-Iƒ BKn-cWw sNbvXp?

C12H22O11+11H2SO4 12C+11H2SO4.H2O

•qt°mkv, t]∏¿ IjWw Ch D]-tbm-

Kn®p {]h¿Ø\w Bh¿Øn-°q.  \nco-£Ww

tcJ-s∏-Sp-Øq.

Cßs\ ]Zm¿Y-ß-fn¬ cmk-]-c-ambn

kwtbm-Pn-®n-cn-°p∂ PesØ BKn-cWw

sNøp∂ {]{In-b-bmWv  \n¿P-eo-I-cWw

(dehydration).  kƒ^yq-dnIv BknUv  i‡n-

tb-dnb Hcp \n¿P-eo-Im-cn-bm-Wv.  H2SO4 s‚

Pe-{]-Xn-]Øn hy‡-am-°p∂ as‰mcp ]co-

£Ww sNbvXp-t\m-°mw.

Hcp hm®v •m n¬ tIm∏¿ kƒt^‰v

(Xpcn-iv) {InÃ-ep-Iƒ FSpØv GXm\pw Xp≈n

KmV kƒ^yq-cnIv BknUv tN¿°p-I. am‰w

\nco-£n-®p-ht√m?

CuSO4.5H2O + 5H2SO4  CuSO4 +
5H2SO4.H2O

\n¿Pe tIm∏¿ kƒt^-‰n-te°v Hcp

Xp≈n Pew hogvØnt\m-°q.  am‰-Øn-\p≈

ImcWw N¿® sNøp-I.

SO2, HCl F∂nh ]co-£-W-im-e-bn¬

\n¿an-®-t∏mƒ Cu hmX-I-ßsf Cu¿∏-c-ln-

X-am-°m≥ KmV kƒ^yq-cnIv BknUv D]-

tbm-Kn-®Xv Hm¿°p-a-t√m.  Cßs\ ]Zm¿∞-

ß-fn¬\n∂v Cu¿∏-sØ BKn-cWw sNøp∂

hbmWv timj-Im-c-I-ßƒ (drying agent).

Atam-Wnb hmXIw Cu¿∏-c-ln-X-am-

°m≥ KmV-kƒ^yq-cnIv BknUv D]-tbm-Kn-

°p-∂n-√.  ImcWw Is≠-Ømtam?

Bkn-Up-KpWw

kƒ^yq-cnIv Bkn-Un\v F{X ssl{U-

P≥ Atbm-Wp-Isf {]Zm\w sNøm≥ Ignbpw?

CXv GI-t_-kn-I-amtWm Zznt_-kn-I-amtWm?

Cu BknUp X∑m-{X-bpsS Atbm-Wo-I-cW

{]h¿Ø\w Fgp-Xn-t\m-°q.

H2SO4  H+ + ........ (ss_ kƒt^‰v

Atbm¨)

.......  H+ + SO4
2--- (kƒt^‰v Atbm¨)

kƒ^yq -cnI v BknUv tkmUnbw

sslt{Um-Ivssk-Up-ambn {]h¿Øn-®p-≠m-

Ip∂ c≠p Xcw eh-W-ßƒ GsXm-s°-

bmWv?  cmk-k-a-hm-Iy-ßƒ Fgp-Xn-t\m-°q.

{][m-\-s∏´ kƒt^‰p eh-W-ß-fpsS t]cp

enÃp sNbvXv Ah-bpsS D]-tbm-K-ßƒ

Is≠Øn kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-

Øp-I.

HmIvko-I-c-W-KpWw

Im¿_Wpw kƒ^yq-cnIv BknUpw XΩn-

ep≈ cmk-{]-h¿Ø\w Xmsg sImSp-°p-∂p.

C + 2H2SO4  2H2O + 2SO2 + CO2
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Bkn-Up-Iƒ

aqe-I-ß-fpsS HmIvko-I-cW kwJy

FgpXn HmIvko-Im-cn, \ntcm-Ivko-Imcn Ch

GsXms°sb∂p Is≠-Øp-I.

KmV kƒ^yq-cnIv BknUpw kƒ^dpw

XΩn¬ {]h¿Øn®v Pehpw kƒ^¿ ssU

HmIvsskUpw D≠m-Ip-∂p.  cmk-k-a-hmIyw

FgpXn HmIvko-Im-cn,- \ntcm-Ivko-Im-cn Ch

Is≠-Øq.  kƒ^yq-dnIv BknUv Hcp HmIvko-

I-cn-bm-sW∂p t_m[y-s∏-´p-h-t√m.

aKv\o-jyw, Aeq-an-\n-bw, kn¶v XpS-ßnb

teml-ß-fp-ambn t\¿∏n® kƒ^yq-cnIv

BknUv {]h¿Øn°ptºmƒ D≠m-Ip∂

hmXIw GXmWv?

ehW-ß-fp-am-bp≈ {]h¿Ø\w

sSÃv Syq_n¬ Aev]w tkmUnbw

Im¿_-tW‰v ehWw FSpØp t\¿∏n®

kƒ^yq-cnIv Bkn-Up-ambn {]h¿Øn-∏n-°p-

I.  D≠m-Ip∂ hmX-IsØ NpÆmºp sh≈-

Øn-eqsS IS-Øn-hn´p t\m°q.  hmXIw GXm-

sW∂p Xncn-®-dn-™-t√m.  cmk-k-a-hmIyw

Fgp-Xn-t\m-°q.

Na2CO3 + H2SO4 

→

 ....... + ....... + H2O

]co-£-W-im-e-bn¬ sslt{Um-t¢m-dnIv

BknUv \n¿an-°m≥ kƒ^yq-cnIv BknUv

D]-tbm-Kn-°p-∂p-sh∂p \nßƒ°-dn-bmw.

2NaCl + H2SO4 

→

2HCl + Na2SO4

CXp-t]mse tkmUnbw ss\t{S‰pw

kƒ^yq-cnIv BknUpw XΩn-ep≈ {]h¿Ø-

\-Øns‚ cmk-k-a-hmIyw Fgp-Xmtam?  D≠m-

Ip∂ BknUv GXmWv?

kƒt^-‰p-I-fƒ ]cn-tim-[n®v Xncn-®-

dn-bp∂ hn[w

Hcp sSÃvSyq_n¬ Aev]w t\¿∏n®

kƒ^yq-cnIv BknUv FSp-Ø-tijw aqt∂m

\mtem Xp≈n t_cnbw t¢mssdUp (BaCl2)
emb\n tN¿°q.  \nco-£Ww tcJ-s∏-Sp-Øq.

Cu cmk-{]-h¿Ø\w Hcp Zznhn -L-S\

{]h¿Ø\ (double decomposition) amWv.

F¶n¬ cmk-hmIyw ]qcn-∏n-°q.  \nco-£-W-

^-e-Øn\p Imc-W-amb kwbp‡w GXmWv?

H2SO4 + BaCl2 
→

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

Xmsg ]´n-I-bn¬ sImSp-Øn-cn -°p∂

hnhn[ emb-\n-I-fn-te°v Hcp an√n en‰¿ hoXw

BaCl2 emb\n tN¿Øp \nco-£-W-̂ ew tcJ-

s∏-Sp-Øq.

emb\n 
BaCl2 emb\n tN¿Ø-

t∏m-gp≈ \nco-£-W-

^ew 

BaCl2 tN¿Ø-Xn-\p-tijw AXn-

te°p KmV HCl tN¿°p-tºm-

gp≈ \nco-£-W-^ew 

t\¿∏n® H2SO4   

Na2SO4   

Na2CO3 
  

K2CO3 
  

K2SO4 
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X∂n -cn -°p∂ eh-W-em -b -\n -bn¬

kƒt^‰v AS-ßn-bn-´pt≠m F∂p I≠p-]n-

Sn-°p-∂-Xn-\p≈ am¿Kw kb≥kv Ub-dn-bn¬

Ipdn-®p-h-bv°q.

ss\{SnIv BknUv (HNO3)

tkmUnbw ss\t{S‰pw kƒ^yq-cnIv

BknUpw  XΩn-ep≈ Zznhn-L-S\ {]h¿Ø\w

Fgp-Xn-t\m-°q.

NaNO3 + H2SO4  .......... + ...........

Cu cmk-k-a-hmIyw ]qcn-∏n®p kao-I-cn-

°q.  D≠mb BknUv GXmWv?

]co-£-W-im-e-bn¬ ss\{SnIv BknUv

\n¿an-°m≥ Cu cmk-{]-h¿Ø-\-amWv D]-tbm-

K-s∏-Sp-Øp-∂-Xv.  D]-I-c-W-ß-fpsS k÷o-I-

cWw Nn{X-Øn¬ sImSp -Øn-cn -°p-∂Xp

{i≤n-°q.

ss\{SnIv Bkn-Uns‚ {][m-\-s∏´ D]-

tbm-K-ßƒ {i≤n-°q.

$ tdm°‰n¬ D]-tbm-Kn-°p∂ C‘-\-ß-fn¬

HmIvko-Im-cn-bmbn

$ cmk-hfw \n¿amWw

$ kvt^mS-I-hkvXp \n¿amWw

$ Nmb-ßƒ, acp-∂p-Iƒ \n¿an-°p-∂-Xn\v

$ skt√m-t^≥, dtbm¨ XpS-ßnb t]mfn-a-

dp-I-fpsS \n¿amWw

$ AIzmdo-PnbbpsS \n¿amWw

$ kn¬h¿, tKmƒUv F∂n-h-bpsS ip≤o-I-c-

Ww.

$ temtlm-]-cn-X-e-Øn¬ sImØp-]-Wn-Iƒ

sNøp-∂-Xn\v  (etching on metals)

$ et_m-d-´dn cmk]Zm¿Y-ambn

ss\{SnIv BknUv

kƒ^yqcnIv

BknUv

tkmUnbw

ss\t{S-ddv

Nn{Xw 10.3
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Bkn-Up-Iƒ

t{]m´o≥ Is≠Øm≥

ss\{SnIv BknUp sXmen-bn¬ hoWm¬

a™ \nd-ap-≠m-Ip-∂p.  sXmen-bnse

t{]m´o-\p-I-fp-ambn CXp {]h¿Øn®p a™

\nd-ap≈ kmt¥m-t{]m-´nIv BknUv

(Xantho Proteic Acid) D≠m-°p-∂-XmWv

CXn\p Imc-Ww.  t{]m´o -\p -I-fpsS

km∂n≤yw a\- n-em-°m-\p≈ Hcp ]co-

£Ww IqSn-bmWv CXv.  ss\{SnIv Bkn-

Un\p sXmen-bn¬ s]m≈-te¬∏n-°m\pw

D≈n-te°p Xpf®p Ib-dm-\p-ap≈ {]h-W-

X-bp-≠v.  ss\{SnIv BknUv {i≤n®p

ssIImcyw sNø-W-sa∂p {]tXyIw ]d-

tb-≠-Xn-√-t√m.

cmk-hfw \n¿am-W-Øn\v D]-tbm-Kn-°p∂

ss\t{S‰ v eh-W-ßƒ enÃp sNøp -I.

kvt^mSI hkvXp-°-fmbn D]-tbm-Kn-°p∂

ss\{S-P≥ kwbp-‡-ßƒ GsXm-s°-sb∂p

Is≠-Ømtam?

hymh-km-bnI \n¿amWwhymh-km-bnI \n¿amWwhymh-km-bnI \n¿amWwhymh-km-bnI \n¿amWwhymh-km-bnI \n¿amWw

ss\{SnIv BknUv h≥tXm-Xn¬ \n¿an-

°m≥ HmÃv hmƒUv (Ostwald process)
{]{Inb D]-tbm-Kn-°p-∂p.  Atam-Wn-b-

bn¬\n∂v aq∂p L´-ß-fn-em-bmWv ss\{SnIv

BknUv \n¿an-°p-∂-Xv.

BZysØ L´-Øn¬ Atam-Wn-bbpw

HmIvkn-P\pw XΩn¬ πm‰n-\-Øns‚ km∂n-

[y-Øn¬ NqSm°n ss\{SnIv HmIvsskUv (NO)
\n¿an-°p-∂p.

NH3 + O2

Pt⎯⎯→

 NO + H2O

Cu cmk--hmIyw kao-I-cn-°q.  ChnsS

πm‰n\w D¬t{]-c-I-ambn D]-tbm-Kn-°p-∂p.

NO IqSp-X¬ HmIvkn-P-\p-ambn kwtbm-

Pn®v ss\{S-P≥ ssUHmIvsskUv D≠m-°p∂

{]h¿Ø-\-amWp c≠m-asØ L´w.

2NO + O2 

→

 2NO2

ss\{S-P≥ ssUHmIvsskUv HmIvkn-

Ps‚ km∂n-[y-Øn¬ Pe-Øn¬ ebn-∏n-®mWv

ss\{SnIv Bkn-Um°n am‰p-∂-Xv.

4NO2 + 2H2O + O2 

→

 4HNO3

ss\{SnIv Bkn-Uns‚ hymh-km-bnI

\n¿amWw ImWn-°p∂ Hcp ^vtfm Nm¿´v

kb≥kv Ub-dn-bn¬ hc-bv°p-I.

`uXn-I-Kp-W-ßƒ

KmV ss\{SnIv Bkn-Uns‚ Hcp Ip∏n

Aev]-t\cw Xpd-∂p-h-®p-t\m-°q.  F¥p

ImWp∂p?  ]pI-]-Sew D≠m-Ip-∂-Xn\p

ImcWw Bkn-Uns‚ _mjv]w hmbp-hnse

Cu¿∏-hp-ambn {]h¿Øn-°p-∂-Xm-Wv.  KmV

ss\{SnIv BknUv, ^yqanMv  ss\{SnIv

BknUv F∂-dn-b-s∏-Sp-∂-Xn-\p≈ ImcWw

hni-Zo-I-cn-°mtam?  ss\{SnIv Bkn-Uns‚

`uXnI KpW-ßƒ, \ndw, km{µ-X, Pe-Ønse

tebXzw Ch ]´n-I-s∏-Sp-Øq.

cmk-Kp-W-ßƒ

Xm]-hp-am-bp≈ {]h¿Ø\w

Hcp t_mbn-enwKv Syq_n¬ Aev]w KmV

ss\{SnIv BknUv FSpØp i‡n-bmbn NqSm-

°q. D≠m-Ip∂ hmX-I-Øns‚ \ndw {i≤n-°q.

4HNO3 

→

 4NO2 + O2 + 2H2O

$ \nd-ap≈ hmXIw GXv?

$ ss\{S-P≥ ssUHmIvssk-Un-s\m∏w D≠m-

Ip∂ hmXIw GXv?

$ HNO3¬ ss\{S-Ps‚ HmIvko-I-c-Wm-hÿ

F{X?

$ NO2¬ ss\{S-Ps‚ HmIvko-I-c-Wm-hÿ

F{X?
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$ HNO3se ss\{S-P≥ B‰w cmk-{]-h¿Ø-

\-Øn-te¿s∏-Sp-tºmƒ Ce-Ivt{Sm¨ kzoI-

cn-°ptam hn´p-sIm-Sp-°ptam?

$ HNO3 HmIvko-Im-cntbm \ntcm-Ivko-Im-

cntbm?  F¥p-sIm≠v?

Atem-l-ß-fp-am-bp≈ {]h¿Ø\wAtem-l-ß-fp-am-bp≈ {]h¿Ø\wAtem-l-ß-fp-am-bp≈ {]h¿Ø\wAtem-l-ß-fp-am-bp≈ {]h¿Ø\wAtem-l-ß-fp-am-bp≈ {]h¿Ø\w

Pzen-°p∂ Hcp IjWw Icn ss\{SnIv

Bkn-Un¬ CSp-I.  F¥p ImWp∂p?  hmX-

I-Øns‚ \ndw F¥v?

ChnsS HmIvko-Im-cn, \ntcm-Ivko-Imcn

Ch Fgp-XpI.

sSÃv Syq_n¬ KmV ss\{SnIv Bkn-sU-

SpØp kƒ^¿ tN¿Øp NqSm-°p-I.  sSÃv

Syq_nse emb-\n-bn¬ BaCl2 emb\n tN¿Øp

-t\m-°q.  Ah-£n-]vX-Øns‚ \nd-sa¥v?  CXv

GXv Bkn-Uns‚ km∂n-[y-amWp kqNn-∏n-

°p-∂-Xv.  cmk-k-a-hmIyØn¬ HmIvko-I-c-

Wm-hÿ FgpXn HmIvko-Imcn GsX∂p

Is≠-Øp-I.

S + 6 HNO3  H2SO4 + 6NO2 + 2H2O

ss\{SnIv Bkn-Un\v t^mkv^-d-kp-am-

bp≈ cmk-{]-h¿Ø-\-Øns‚ cmk-k-a-hmIyw

Fgp-Xq.

teml-ß-fp-am-bp≈ {]h¿Ø\w

teml-ßƒ Bkn-Up-ambn {]h¿Øn-

®m¬ ssl{U-P≥ hmXIw D≠m-Ip-∂-Xmbn

I≠n-´p-≠v.  F∂m¬ ss\{SnIv Bkn-Uns‚

HmIvko-I-c-W-KpWwaqew ssl{U-P≥ Pe-

ambn Xocp-Ibpw ss\{S-Ps‚ HmIvssk-Up-I-

fp-≠m-Ip-Ibpw sNøp-∂p.  hfscb[nIw

t\¿∏n® HNO3, ssl{U-P≥ hmXIw

Xcp∂p.

KmV ss\{Sn-°m-kn-Up-am-bp≈ {]h¿Ø\w

Zn+4HNO3 Zn(NO3)2 + 2NO2 + 2H2O

Cu + 4HNO3 ........ + ......... + ........

t\¿∏n® ss\{SnIv Bkn-Up-am-bp≈

{]h¿Ø-\w.-

2Cu+8HNO3 3Cu(NO3)2+2NO+ 4H2O

Nncn-∏n-°p∂ hmXIw (laughing gas)
F∂p tI´n -´n -t√.  Zn hfsc t\¿∏n®

HNO3ambn tN¿Øp NqSm-°n-bm¬ e`n-°p∂

ss\{Skv HmIvsskUv (N2O) BWv Cu hmX-

Iw.

4Zn + 10HNO3 4Zn(NO3)2 + H2O+5N2O

AIzm-do-Pnb

aq∂v `mKw KmV sslt{Um-t¢m-dnIv

Bkn-Un -s‚bpw Hcp `mKw KmV

ss\{SnIv Bkn-Un-s‚bpw Hcp an{in-Xw

"cmP{ZmhIw' F∂ t]cn¬ A-dn-b-s∏-

Sp-∂p.   Ipeo\ teml-ß-fmb kz¿Ww,

πm‰n\w F∂n-hsb ebn-∏n-°m≥ Ign-

bp∂Xn\m-emWv CXns\ cmP-{Zm-hIw

F∂p ]d-bp-∂-Xv. Cu Bkn-Up-Iƒ

{]Xn-{]-h¿Øn-®p-≠m-Ip∂ Bt‰m-an-Im-

h -ÿ-bn -ep≈ t¢mdn≥ (\-h-PmX

t¢mdn≥) HmIvko-Imcn Bb-Xn-\m¬

CXv teml-ßsf Ah-bpsS t¢mssd-

Up-Iƒ B°n am‰p-∂p.

HNO3+3HCl  2H2O + NOCl + 2(Cl)
(\-h-PmX t¢mdn≥)

Au + 3Cl  AuCl3
Pt + 4Cl  PtCl4
kz¿W-Øns‚ am‰p -c -®p -t\m-°m≥

AIzmdo-Pnb D]-tbm-Kn-°p-∂-Xp-hgn

h©n-X-cm-Im-\p≈ km[y-X-bp-≠v.

5
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Bkn-Up-Iƒ

ip≤-amb ss\{SnIv BknUv Pt, Au XpS-

ßnb DXvIrjvS teml-ß-fp-ambn {]h¿-

Øn°p∂n√.  F∂m¬ HClDw HNO3Dw 3:1
F∂ A\p-]m-X-Øn¬ Ie¿Ønb an{inXw

AYhm cmP-{Zm-hIw (aquaregia) Cu teml-

ßsf ebn-∏n-°p-∂p.

B¬°-en-bp-am-bp≈ {]h¿Ø\w

Bkn-Up-Ifpw B¬°-enbpw tNcp∂

{]h¿Ø\w \nßƒ ]Tn-®n-´p-≠-t√m.  Xmsg

]d-bp∂ ka-hm-Iyw ]qcn-∏n-°q.

HNO3 + .......... 

→

 NaNO3 + ..........

ChnsS B¬°-en°p hn´p-sIm-Sp-°m≥

Ign-bp∂ F{X ssl{U-P≥ B‰w ss\{SnIv

Bkn-Un-ep≠v?  CXns‚ s_bvkn-IX F{X?

CXv F{X-Xcw eh-W-ßƒ D≠m°pw?  Xmsg

sImSp-Øn-cn-°p∂ cmk-k-a-hm-Iyßƒ ]qcn-

∏n®v kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øq.

CaO + 2HNO3 →  Ca(NO3)2 + H2O

PbO + 2HNO3 

→

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

Fe(OH)3 + .......... 

→

 Fe(NO3)3 + ..........

ss\t{S‰p eh-W-ß-fpsS tim[\m

]co-£Ww

ss\t{S‰p eh-W-em-b-\n -bn¬ KmV

kƒ^yq-cnIv BknUpw tIm∏¿ Nofp-Ifpw

tN¿Øp NqSm°n t\m°q.  D≠m-Ip∂ hmX-

I-Øns‚ \ndw {i≤n-°q.

NaNO3 + H2SO4 + Cu 

→

Hcp sSÃv Syq_n¬ Aev]w eh-W-em-b\n

FSp-Ø-tijw Xpey Af-hn¬ ]qcnX s^dkv

kƒt^‰p emb\n tN¿°p-I.  \∂mbn Cf-

°p-I.  Cu an{in-X-Øn-te°p KmV kƒ^yq-

cnIv BknUv sSÃv Syq_ns‚ hi-ß-fn-eqsS

kmh[m\w Hgn-°p-I.  c≠p emb-\n-Ifpw

tNcp∂ `mKØv F¥p ImWp∂p?  ss\t{S-

‰p-Isf Xncn-®-dn-bm-\p-]-tbm-Kn-°p∂ Cu ]co-

£Ww {_u¨ dnwKv sSÃv (Brown ring test)
F∂m-W-dn-b-s∏-Sp-∂-Xv.

kw{Klw

$ kƒ^yq-cnIv Bkn-Uns‚ cmk-Kp-W-ß-fmb HmIvko-I-c-W-Kp-Ww, \n¿P-eo-I-c-

W-Kp-Ww, timj-Im-c-I-Kp-Ww, eh-W-ß-fp-ambn {]h¿Øn®v Bkn-Up-Isf

BtZiw sNøm-\p≈ Ign-hv XpS-ßn-bh CXns\ hymh-km-bnI {]m[m-\y-ap-≈-

Xmbn am‰p-∂p.

$ NqSm-°p-tºmƒ ss\{SnIv BknUv hnL-Sn-°p-∂p.

$ ss\{SnIv BknUv i‡n-tb-dnb HmIvko-Im-cn-bm-Wv.  KmV-X-bn¬ D≠m-Ip∂

hyXym-k-a-\p-k-cn®p teml-ß-fp-ambn hyXykvX coXn-bn¬ {]h¿Øn-°p-∂p.

ss\t{S‰v eh-W-ß-fpsS hn]p-e-amb D]-tbmKw CXns\ hymh-km-bnI {]m[m-

\y-ap-≈-Xm°n am‰p-∂p.

$ sNSn-I-fpsS hf¿®-bv°m-h-iy-amb ss\{S-P≥  ss\t{S‰p hf-ß-fmbn aÆn¬

tN¿°p-∂p.
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1. \nc-h[n cmk-h-kvXp-°-fpsS \n¿am-W-

Øn\p kƒ^yq-cnIv BknUv D]-tbm-Kn-

°p-∂p-≠v.  Ah GsXm-s°-sb∂p enÃv

sNbvXp-t\m-°q.

2. kº¿° {]{In-b-bpsS Hcp L´-Øns‚

cmk-k-a-hmIyw sImSp-°p-∂p.

2SO2 + O2         2SO3 + Xm]w

Xmsg-∏-d-bp-∂-hbv°v DØcw Is≠-Øq.

1. ]›m-Xv{]-h¿Ø\w kqNn-∏n-°p∂

ka-hmIyw

2. Dujvam-hn-ep-≠m-Ip∂ h¿[-\hv

]ptcm-{]-h¿Ø-\sØ Fßs\

_m[n-°p-∂p.

3. A\p-Iqe Dujvamhv {]tbm-P-\-s∏-

Sp-Øp-∂-Xns‚ ImcWw

4. IqSp-X¬ Dev]∂w e`n-°m≥ a¿Z-

Øn¬ hcp-tØ≠ am‰w.

3. KmV kƒ^yq-cnIv BknUv Ip∏n-Iƒ

kq£n-®n-cn-°p∂ XSn sj¬^v Idp-Øp-

t]m-Ip-∂-Xn\p ImcWw Is≠-Ømtam?

XpS¿{]-h¿Ø-\-ßƒ

4. Xmsg sImSp-Øn-cn-°p∂ cmk-am-‰-ßƒ

{i≤n-°q.

Ccpºp-s]m-Snbpw kƒ^dpw tN¿Øv NqSm-

°n-bt∏mƒ A F∂ IdpØ kwbp‡w e`n-

®p.  CXv t\¿∏n® H2SO4ambn {]h¿Øn-∏n-

®-t∏mƒ No™ ap´-bpsS K‘-ap≈ hmX-I-

amb B e`n-®p.  B HmIvkn-P-\n¬ IØn-®-t∏mƒ

\oe Pzmebpw IØp∂ a™ \nd-ap≈ C
F∂ Ah-£n-]vXhpw e`n-®p.  seUv ss\t{S‰v

emb-\n-bn-eqsS B IS-Øn-hn-´-t∏mƒ IdpØ

Ah-£n-]vX-amb Dbpw IqSmsX \nd-an-√mØ

emb-\n-bmb Ebpw e`n-®p.  A, B, C, D, E
F∂n-h-bpsS t]cp Is≠-Ømtam?

5. kz¿W-Øn-s‚bpw tIm∏-dn-s‚bpw Jc-em-

b-\n-bn¬\n∂p kz¿Ww th¿Xn-cn-°m-

\p≈ Hcp am¿Kw \n¿tZ-in-°mtam?

6. ss\{SnIv Bkn-Uns‚ hymh-km-bnI

\n¿am -W-Øn¬ F√m L´-Ønepw

HmIvkn-P≥ Hcp A`n-Im-c-I-am-Wt√m.

IqSp-X¬ Afhv HmIvkn-P≥ D]-tbm-Kn-°p-

∂Xv Cu {]h¿Ø-\-ß-fpsS GXp

khntijX-sbbmWp kqNn-∏n-°p-∂Xv?

ss\{SnIv HmIvssk-Uns‚ HmIvko-I-c-W-

Øn¬ Xmgv∂ Dujvamhv {]tbm-P-\-s∏-

Sp-Øp-∂-Xns‚ ImcWw Is≠-Ømtam?

$$$$$$


