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/

650�ç 0

�g
o�� �� gO�¡ �–3g�ª OxO�à�Ô 06�T�� ��6�� 0666�Ro xO�A �� �·�—ox�B �r

�g
���_�à�Ø0600o6�à �⁄�c �·6oXO�J�¤00�à 6�B6.�R �� D60�� b�˚

F�¢ �� g�B�à6�à �  �·6o�¨ �J�Ñ 60 FF�R6�æ608.        J6��
��0�` �B���Ì �†�— �E

�M��
’�à�E

�‡J6m eS�g�R

LS�g�Ö 6 �†om�c�T� �̂I �{�¢ ��a�ø o�E
�Tªà �T ç� �B�x6�� æmub�° J�† �É 

äå 6�Þ �¢�à�� �¡o
�⁄�B��
�u

�·�—o�¨ �J�� dbO C�à �� 3�ª r6.

�u

�E
50�E0�� 6�˚ h�¡ �ì        :

F�R�˚ �R�B�f �{ 3o�q54�A �¶�s�´ 5�� .�¡ �sa53."�– �Éo�à 0�° �� .�� �—ttdmS Li+t Be+�a

�—�†�ç�R�R�· �E05�B �–�B�à �—�B0
oSJ600o�vD.0�v �˚ �É�à

47

B R
 A

 O
 U



B R
 A

 O
 U



�Jo�– o�æ 21 6�v d�R6 ao�Ó o

���] �à ��db b�M�¡ ?              t
�à�—S�¢O�Ö �â�M�¢0935�´ 6�K

�Õ �� :1�¯ �Ø �� �†æx99�ß �MR�¶�¢0�� 6�—:�¢ �¢006’�• 0.�„
D6oF‘o�¡ 61�u DooD S06a�– �˘ o�' �¡ .o�¢ o�� 6��

äł
��  D�B �† FD�à 0�˘ 0�¢ �B6�E

�S  �¡ :Æ�lTI�F �˜ i�º
�â�R�¤D‘�J 15�X���M�Ł0�° �‹ �T 61�¡ 00�fl �¢�B

�f �Ô �C �x �ì :�Ø �ä �l :�˚ �‡�` �¶ �� F
�Ł6�–

^�M
�M�B

�⁄0-�R O D�—�¡OC�ß�Ô o36�  �° �¡ ?

t�« �´ :�Ô �fl Ø} �å
�¶ �‹ Łc �D L�Ô

�â �mf�E�u
�B��̃T

1Œ⁄
�Ó �æ�Ł L��

3o8oo�fi �q F�x
�«�Ü�`��

�Ñ�Õ Fl�� P�‹ �‘ �� l�B �ß�º 111�E�ï [�t ��
�J�F�·�†60 2DP,ob�à �–�Ú �BS�ØOa�B6oO�í �ß �ª

::t�˜ �U
j�Ô

�m�æ �ª :�˜ ]IF:F6�í 1�« �K�W:L�v l�Ü

�‡�¾
�u

�Ö�E

66�y �¢ �¡ oOD 60C���]�oo308D�—6% o�¡ 60c�� �RXo�� 5�Ô a aO�Ó 06�˜ 9 03�˜  0070b6
o�—

�g

�– �˘ o�° �¡ �B �ˆ l ooT6�� 66:�¢ �˚ o3�¡ �à 0,�d OFgO�¶�Ü 0,tO�J �˜06�d D�B
��

5

�� �c �Ò Ii�N �� �z
Ftty=�fi

�Ø

�y�£�E�d�Ø�Ø
6�h �fL�� �†�w�u�¸

)�â �� �B

0)�� bs�� 0�B 0_0�Ú o             
�]

~

|

1�Œ�¡�Ó l�Ò �  �Ø �WŁâ�J�� :�� �ï
l�Ø �d�v�¿�–�˚ �B�R �A:=�| �Ú l�µ �å�àcI�¢

�Ó3

41)

B R
 A

 O
 U



B R
 A

 O
 U



qJ"Xo - 7 l eyoIr,$.f ao$o

3�M
�¢

�B

;t�B

.:�T
�v
���¤�Ö

7.3.  00�–
�u

DS ao60
7.4. �Ò ^�›

,Ds,�Æ
�A6o

�¡.�z �”�c1�Ł ����àß
‘g�í

�b�B
7-5.r 6'6-J:FDE qso
.eoIrSS b3:grY.eo do"go:
.b<lo{o
sr.60 569 1s{or
erSrlrb 1S[o$ 5r.68 SSre.eol

�A.6.

7.7,

7.8.

7.9.

7�B 1�B 4�\ F�¢
, �B�} � �́�

�ª�Ø
L�B�ô �� ���� �dL�I �~�¡�å�— �Ł

�˜�E���—P�M 6�Œ�¤��
o.�` �Ba�Ü �ìb6�B16�� �Ł�à ‘b60�¡

�à6�· 6�v �· �A6303�u�� �ì�D QD�E

*6�¢ �¢�à�Ì 6o�Þ �o�B3o,9�¡ 0�E6 306s b�Ł ���–�Ì ?       �M

�¾ �⁄ �– �¢ �¢ o�¡ �RDoo�� 60c�ß �R�o03o60(�ß �RO�˜ �Ø�A �–
�–�† 6S b�Ô 6�– QD?

�� D�B�r 5�B�R�' o6�– �B,�§ J�u �R�K�A �–�B6866�M066�amo,6�� �B8.

* 55s-6s eriau erorn,so erorr.ss $J:grr,uod{ [o s,u5ei aer.o so sob aoJadocu:.

::�í �x�æ �v�Ì :�x �Ì ttLiS�M
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åK:�Ñ �o03�Þ 2�u 0�à db60 3b6�· ���v�· �A6 3QD3�ujD�c
QD B

�¯ ]i:�� i�í Ł„�À
n�V ��fabSprbed rdimoO�f �kOgo mbsorbance or

l::::1�� �ì �¿

�v �f �R�c�E��g�B _6Ftt F‘�s
�{

gI�¡
�X0(Path Length)�' �˘ �à �B�A

�J�ß ’�g
�S�J�· ammtty J m�˚

�q �÷ ltee�P )�� äł �›
�ØoaO�—�A �°Oa�Ł ªR�r 0(Lambe�¡ �Rlaw

�¡ �ˆ �Û �Ö 6�—�W0�u �¢b�` �¢ O�†�Ú 3S�˘ 6�˜ o�– �¡ �B

�⁄���ß �° Dr�Ö �A �¡P6mo soa�v

�g
J�g ��

‘�·

�B3803�U6�� Ds sc�� J.ªR �r �B
�˘ 66�›

�u
�o6�ß 606.
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13�B2�B  �Ø0�ˆ

�g

o

�� �TFT�� àp �Æ�E�� �Ł
�† i�P �«

�� �U �l
=�Ü

�¿ �¿�°�M�–�'
�' �—6moF 6o�æ0656c�ß�l ���†�Ø�\ �ÖO�M|

�f �M�z �R �Ø:0�†
�° S �É mzx(�¨ 6�« �f �� n�· 60�o �B��

�B),A(�f �� Fos�B)o�R �' �—b�Ö �b
�ł %æm�M�–6�E

absorp�� ftti�ø �¿F�T�„
���o��

�â
�• �¤

�g
�¢���� o�· �—o�oo�– 5�A Q max

‘�f �ì �B�aæ⁄

’t�Ô

�Œ�ø:;jttFg�B
�ß �L�f�Þ �â �˚ OX�É� Ǒf abosorpd60

�Ñ�o�B�������ì�B�dæa�� �ç:�` �Ł:�» 1�� ‘�·

���M66�u 6�¤ �¢�B�f�Þ 09�¸ 6

a�µ �å�\ng dvmO�g�¤ao�à �ßooo06�d�` �v:ŒA�~�~ �]�r
6n�s çp�B�g

6�· 6 DS:rDi�� �í

dO rsaJ'JSB X:031P Yoo\.
6,)0$5 Jd5o5.: e0&o$cb.

& 50bd:54 so&(D 
'''5ogdro6.

Se{o eeer$or vsi 6.}o$555ar5o, Segeeo, n"6ifo} erqrdon
(D : - . .r,-^---::-..:^--\-v---q-

il�Y �\jttI�ç �ç��
�ÔCme�Emd�˚�B�Ô6�—�d�–

�E6�d �¢ �· b�R�d�¢ �† �í�Ì6m�B
6�· 6 DS6m

&qseloSo $o56o e5e 53:g{5o 50514"5; 3$o>oJc'33

13�B3.�U 00-6�' �ß �R� 6̂�´ �¢ �\ �¢�� �¤h(FluoresCence),�Ý J�ç �F

(PhOSphorescence)

�Öha�B�{ �¾�Ø �dt�• �ç �� �ô
��
�ì

6�m�–^�M
�M�B
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I:|=ltt111.�E
��3:bJIL(PhOSphOl

13�B4.oO�M _�  5�� �„ o(Lamæk�¡_Bclr Lw)

::=�Z �d.�x
�R’�° lmo F‘ª¯ 66�Þ

"�x ��

13�B 4.lj O�B
�M �Ý T�B (Lanl�Ó �¿ �R Law)

�q�q�g�v
��
�v:�¾ �� �ß�G 13Œ��ç:�B w�| �§���Ł

�J�g�g
�d�‡�y�� �˚Œt�^�Ò �F���ç �`1�Ł

�¤
�u���ç �£�E

6�à �Æ
�g
�JJagoF So�ç �ío�B�� �B66o�· 6�Ô �� .

I[i�{ IIIIIIII�´
2.303 bgªJ =Kl l.�c �æ�B�c�c�c(4)

�E   bg�� �æ�]�î �˚ 1.�c �c�c�c�c�B6)

A=kll.�c �cFlll�B �c�c�c�c(6)

�d
anfe�� r op"J density)m

DS�—��0�S �J�·
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I =�ì �� �M

�g

�� (�˚ Cless�† S�� lu�§ n)�� �M �fi �¿�B�¢ att bng�R )

��S�� �ò�M0�¡
~1�E �g�f �M�� Dg�� �B�i �A�¤

‘?               :
13�B4�B2. �¤5�R�œ�r o(Bceris Law)

�g6�� �ß �n�  �d �| :nf�s Œ⁄.æa .�ô �¶
3�RIJ�– �B

�Ù �¢ IttI�í �¤ �� �¿ �x �'�ç�]�¸ F�`

It=Io c�] k2 C�E �N�N�N"�N �N�N�N�E�E�N�E�E�N(7)

In it=In lo�] K2C�E�c �E�c �c �c �c �B(8)

In�í =K2C�E�c�c�E�c�c�c�c(9) .    I

J�B ,03 bg.�' �Ł�c�c�æ�B(0
bg+=�U�� K2C�c�c(D    i
A=K2C�B�E"�c .."..:�B :�B�E"�N ..:.�c �c (12) 

��

�E�N�x�z �§ �ß�—�¿ Fä¿�E�Õ
So�ç 3�� 0�� �� db�⁄ �Ô �Ł�B

A=log�í =�¯ lk�_ Cl�E e�¨ �B1�g�E���c�c�c113)

A  = �f æmrog

l   = �¶Fæm�E�X9�l �–�B
c    8 tF�⁄ ��OF‘�†

b�fi �V �� �Þ �B&
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13�B5�B � 5N�H�M00�Ý �~J�Ö

53:g{li5o ol:r+ 1(B* f&F3J q55o1oi erdor(.-6jho (Absorption maximum, L
max) to:Sb pcJ.lor $ovO. 6p yos: ffuro $ssJ16sef6{ scrqc-1 soioc sdt6s

\Tr:.f fo:nro: ad$o. er85o6{lrd 5cl5e"ro'o6JoSSoO.t i"6f5, iA
-.rE"151s.&eg"ro1 

lesearorr -iTdr. tcpsel s51sSp d lmax Sn6d6o6. 3{.1S

lton.ryta1) 
sego$.ryerlrn5-:rfu, oo"i-u. i'e sd;rr ilo*oa. s3 (trs (potfi)

Sorgo5c l, max 1o5et b5r*S; ocj ($uSet5q polarity) 5n6dbo6.

-Esy$J 
yo& (so5aos:+1,-oU s3deeo) $d5d;o {rJ6{ AoC5-1{-5 de

er8$er6i{lre! 1}o.rod {rT*ar CR) r*q6, s +1uli, -*!n'E Rf,, d; ?e}s6
5136" (optical'cell or optical .uu"Tt ) erourt$.

a"l{$ Sfrit":"o e65o$,w$s marB6- iss5eo6. vc ergserdbct s6t^rer
ef5oJ:,es3 or:6 sssecb. s6eeo ersberdlr., ,rar (r.a- (scrdo.f -r*)
f\o.:$5.:ouro6. *?* e&Sodbcf sjpuro erdsor:,yos: s5[ *$- <tr*" cell)rcberc{r. =o5- +e6 }bde"on z,s Bodsuo aoula. ,abo#s.v r.gs*'o?;rgOO-4000A) cdJo$bod [1c'as 6er.;{,*rr$; (Discharge r.*p} yo& absor r6e6.
1"1{s 

s$*er (1,, 4000-8000A) er{5or>sod c.:ofi[2,$ erosxu s.oa asson y6.rd:.
f.|1ossp sol so'sJ "sdbej#ssdoln" (sp?.,.opt oioi;;r; ;;;;. 516j]'_€$r" sE E* {r"ov"s sgrls'r<caop r nosooi. soc, .vJorr;.r."; ;r-oyos:
:".\T- .,go, y- ,$ y%eoc upuj^.ucb- ; *#'rfffqJ:'rlffiL,,""t"'T:l do' ftrea ls*o (Absorptio'n ip:ctrim) 

"s i5#oqo. 6i; :rr.ro-ri.r or;1165iS;.

tr5ntiF fFfl - 2z Lmax.erots bArd?

�[

Suro l3.l E{fue SLSo dor ftrse 5$Soo
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13.6�B FSmo�f
�g

qgo F‘1�× � 0́�¢ 0�· �–o

13.6�B 1�B �' :mSs t�� �A
�g

�B�d�§ �B

�{ 6�d 0(�° D�¤ geA�A �¡ r�A �¡00�â �R �o :�i
�â 6=

�Õ g t6d�¢ �o0�� DD‘�† �—�B�¾ OQp 6�� or id5�� 0�ß�Ô �E �Ô �JdPXO�� DD‘J�—�B�o�j3 D�—o"�� 0
m�W6�T�F� �̊ç�s :�k P�d:�Ó �] �¸ |sgJ 3.1o. 5. tn5r: o:rdsos: s5jrgn

�f
’6�·

500�° 6�E 83o�Ó 6�BFpaxæm�¡�� �Ó .�g �â �¢�¢ ,�¡ 336�× ��
�o06�d �° 5�° �R �†

�c
6��

tr=�� �b �� �h �T

�f �� �� m)�c �g �¶ 6�]

�ì 19�R�–6.16�¤ ,X�� 0�] oS e �¡ ,osOo�R Y ogob6æm l�� �⁄ ��

�D F�c :T�� �� �Ü �fi å› r’7�í "0�R �� b6æm �¢�usgo 3.[O. 1cnSmo 66 Sr1.fo ]uJoSburou{t*n,

�‰�II�Ł �� �ï �hil�Ø �º �@�E
FP�ß

mO F‘�· �Ý �¶�à 95�J �Ø:�ç
�M�M�–�ß�E

13�B 6�B 2�B �R�r�R�° 6m�Ø�� �B

�º   àV�ò  �R

3�¡ �\� �̃–F6�B
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Al=�ˆ l�¡ 1�� 1�L c2�É 2C’�E �c�¡ .�c �c�c�c�c�c�c�E0(14)

�Œ =�ˆ
l�É 2Cl+82�É 2C2o�c�c�c.�E :�E �c�c�c�c�c .:(15)

�Rb�˜ tt�u 06C   (1.�{ F�¡ �Xo)‘�à g�RCb)

J�¡ 9��  O X33�Ì
�œ �Ì

�à �Ö a�� )�d .Ogo

02�µ e2�ß   O  �_�«r�A J6�BxE�à �Bal�Ł �d �£�B,C23�N�N

�� ,A2  8 
�Ô �ˆ

0(�É 10�Ł �d �J�Þ �¨ �¡ m�B

�g
�L �f�] ogO

Cl,C2CC ed�¢�¨ F�� .0�� F�Ł �] 0�g �· �Ł �B

13�B 7�B  �˝D�� 060

5r rrfiod bO .Sarsf,

t' 
xl*[y &15tr ru'oru r{\o':bs3 Se$o N6do l,uerrr3' .oao5o, nd

2' L'ft6 - 1e!r' f,n1rro "f\ocs ssd?ro bL6 d.)o$i rnrb.loir &&Ere,,o6r,.
3. 00�T _�RF�T
4 

� �̊v�i �Ô �� �� �� �� :�à �c�¶�· 35�� �f�M�E,�g

|
.5�B

 �' �A�¡ sF�T ä� ªd �A6�˚ nt�í F6.�B �¡ �Þ �B�� �ß
�w �˚ J00�R1�� �Ö �B

13.t. InaO $6sj tIfJ"'
J !o6 t]S lO.Eogerd Finppor robo4.

l. 6E nnlUo l(doeJg5on 6rr.16oJod.

2' *a*n:!t),1s+o.r ro8 (I1), sdrb sro& (Is), $1s"r (c) srcg 6osJo6o
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�� �µ ttm�D �` �x�Ú �fl ���¢�†�g��D�° �ßoe
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ªY �� Oo�g oa.

�‰ �] 6�d �Þ �� 6D�à �¾
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å� �fl �‹ �M
�g

00�à �æFtS(binary)�R �r�Ro�� D�� J�� ��
‘�ß

65�—�‚ �¡ �–��
3o6oa.

�¿
�c �g

�Ł�˜

tte�» :�‘
�˚ �Ì �â �]��

�� �d�E
"6�“

�Û 6m�� �d ªN ��

13�B9�B o�g ���ò�R�¡�à 0�M �Ü�¢�⁄06�a �°�†�Ö

�f �� F�Eogo A=lo�L o=�´ ‘

I�B =6�–�› DS6�¢o�  �J
�† It=�J �' âI

‘03o86 DS6�¡
o�  �J

�·

l{lsao Sodo $3rgf6o o3::Slr XO* E{lF'"SJ 1568;o3 ctdoX 6953; ?r,mx eroc5:.

lg.to. 5d${o (oodo-2)

Sosb s5ot"ro soo5 (V)

�J6�· �à t6DT�Ö

ld5oeas5otto 
soa5 (J)

5Cl5o SPeo 356ea
Glt

:�]
D:��

��� �̊{rOF�º
�Æ�R0‘g6m0 3o6 ��0�¢ 06.   333 6�u Oo3

�˚ ���E �� 6�� �ä5

�W�W�x�Ö �\ �I :D�˚

:�O �cåyŁâ :�� ��
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14.5�B �� �6́6�⁄ o9�J �à QD

14.6.o6F�—6�J �à Os�«�E86 �Ø�ˆ �—�v0

14.1�B �� å£r09 0FsO
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358o,f,, -6eo:p 

crOg-S"r 1s1i&S lt6sooJep3 5r ufio adaoSodsa.

5lU: g. o.fioFD lfgr $$S .yO--U ergo SfoS.J ltrojrar r

* adso$o, tdoro, .roooq o:leJd srrose, *re t4o3n eogser$ 1560;ilor.
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)�B �B(�“
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�N �v .�g
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0�M �R

�g

D�¶
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:�Ì �C �Xªà :�D �ı :�n �‹
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6�~ S10�B1 �]�›�M�M�à3c�÷ o�·

�g

(Raoio element) Conesponding
Element

Symbol Radiation hr�] Life

Uranium I
J

Uranium Xr

J
Uraniurn Xr'.

J
Uranium lI

J
Ionium

T
Radium

J
Ra Emanation

J

Uranlum

Thorium

238u

234Th

234Pa

234u

230Th

225Ra

222Rn

218P�B

214Pb

218At

214Bi

Protactinium

Uranium

Thorium

Radium

Radqt

Polonium

IJ

Astatine

Bismuth

�¿    4.51x109 yr

�À   24.l days

�À   l�B 18 min

�¿    2.48x105 yr

�¿   8.O x 104 yr

�¿   l.62x103 yr

�¿    3.82 days

�¿&�À  3.05 min

�À    26.8 min

�¿    2sec

�À &�¿   19.7 min
�«

Radium   C

Polonium   214Po       �¿   l‘X104SeC

Thallu�i     210Tl           �À   l�E 32 min

�« 210Pb         �À  194 yr
Radium D         �E

J

�« 210Bi      �À&�¿   50 days
�I �H 104�“

~~  Bim�R
210P�B       .  �¿   l,84 days

206Tl        �À   4.20 min

206Pb          Stable
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Ro�†

�g

�T 06D66o06�]���E�¶�A �Ô O�Ó �� ����

�u
�u

OC�ß

�g
æm0"001�“ ���E�ç03�¡ �Ñ D66ol�g 60.

'&g dt,o$$ 5d5ofu56 tur 1sorra$so Sogo 13o:r8o 1555e$o 'gS
ers6''srro)elodt aoulo6""

A, B tp qSoJr asver:nro, C' D q: lSoIr a"e5on$o ssDgDBO n6el od{ 6s; a'5 65Iel

J65$ So$ogo 5r Jd5$o qer gro5il$;'
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A + B q+g * P

cr$cb, 1555oS $oJr$oS:soo 1ps6o, gdfnf: SOSt* A, B s 3ncr6n6elo og33
erSrdr'Srfo betodil 6oc.r:o6. tlEolel \e5oSo ld erb$otc. gdn$ Je56to-(Vl) Sr

x>5:56eao (to) nrcqoa.

Vl - k, C^ Cr...........................(10)

qotSld C^, C. or scbSn A, B o 3ner5- ,r6q!eu.

C",Co'q: C, D o 3rer.5-n6clom)d, A6fn$ Je5tca: Cc,CD 3 cr$6tfn$: bclof
aou>o6. &dn$ s65o3rs6 ersuler leoso kb eo>d, &dm$ sgSS* ryblc r$sgoo
( t t) nr.cqoa.

Vb=�ä CC�E CD

�B�� �] �z0�� �Ò bOa�B�� 6�d �Ü �¢�ØOg�ß �A,

kf CA CB=kb.Cc.�æ

��
‘�·

6�—oæm �yrttr�Ì F‘�ß 6�J : l�r �] �í CbO�E�y

�w
0�¤�à .�Ø �R� 6̃"0(12)�R �¡�Ñ

�Û �] 6�� �Ł�E :

t�� �æçW =+=K J
�⁄

�ÞOoSo K�· 61�¡ r�Þ ���B� �̃B��00�V���E

�ç 0�MSO�¡ ,�� o�` �E

�å

�R�É

�i �° �‹ �˘ �E �ô
�Ø�B�J�—dbO�J,6�B �Jd�¢ aEs16�' �ß �Ø�B�A1

�J
�g

ra190(DI�M 3�à �´ �Ł,0)��
‘�·

o6�Ñ
|�B

F�× �s�ï �¶�ß�E�¾ �R�o�· 6�m�Ó 15�ç �� 6�� �J

�� �d���wL�� �O�� ��Œa�T�K�¾ �F�ü t�Õ51sXQ 6000�—�¸ �Ò �Ø�Ag‘m�B
�¡ ���C0�B�E

�z�v�y�·�E� �̃@�Ł�¡�M�–�· �R�n

(9)

(12}

aA + bB + 
= 

lL + mM + ............................(14)
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eS so5s sS:e !o'o5o Ks bbsd€eo ( to) brcaQo6.

K - Gl x (trl). x....
(Ar x (B)b x....

rbSOerc (fS) OI, Fa eroilo du56- m6"l$ 6soo !e 5d56f )qJ cr seSo

3F56$ Sncof eroBio 5ro'oSon' v&,Yd:.

�g �¾ X pMm x�U
pA�E X pBb X.‘...

�ß   CLl X CMm X.�c �c

CA�E X CB�¶  X.�c .

�¡06�� p,C6�� �Ø�� 65�v
�e

0,�i �m
�à �–J�¸ �Ø�Mr�Þ 0�v�E�Ñ JF‘�· �T �� �J �– �Ì 1

�Ø�Rg6�¡ o(16)�¶ 6�ª �J�` 6�� 6�Ł 03J�o �M�ì o�g �ˆ �‹�M3�º �ß ��6�� �æ�F��6��
"�E

�A�ª 6�à �–Jo 6�] ,�' �M�� �� ���B�˜� Ł̆„�g�†06�F �v�Ô �M�M�à�Ì �' �M)650F U6�Ł �J��
’66��

a

D50�–�¢ �B

(15)

�¡866�� 3�˚ 6)�R �à
�†6s�� DA,B.�c �c .�J �ˆ a�Ø

’C�u
,L,M.�c �c �J

�ˆ aJs�°

u66o�J �‚ 6�o �B �v �Ó �M
�d lJP U6�Ł

J�o �M
�J �‚ 6�› �J �� 6�� �¢ �˘ �Ô

�C�E 6�g �É
Æ„�E

O�˜O KD�x

�e�x�Zl�� Fttl�ˇ �M �~�~F�˚
6�¯�E�c�ß

(16)

(17)

�ä

�@
�@
�~

27�B6 KP,Kc O:S�Ó 5�Ø
0"O�Ó

�g
"

U6�Ł
�J �~ 6�J 6b�� 3�v �Ô �M�M

�ì O DA�¡ 0�� Kp,Kc O�g65 ag 66�› Oao�—�¸
61�� 8

36�B�� aF)�⁄ o�† 660�E

�� �a �Ñ
�† T6�] ’b�O �� 1"6�Ø0�«

"OVU�·
�R03U6nfl::�fl

isilit31[1ltl
,�o �R�R�R�� �ô �—�^ �x

�à �–J�� S(pl),�— 01�VJ�à ops�R S�o�� 6�� �«

p�W  �ß   niRT

J�˜    ��  ��  �F RT

V

(18)
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qo6r6{ R voYu^r $ososSu, v 0urg6r'ts go ru$50sreeo.n.,rv e3oq sssnler
5r5605necoo:tso 

=r"6o 
bo+5 ed 3ner6-lrdcr c,, srDs r5ls6e"o (tg)r q.F

gro$5,:$;.

pi

qoc5rdf q

rSrsoeao ( to)

Kp

�g   CiRT
�]    n:�m V

�Q6�Ý �É �~0�¤ �C �à�–�v0,a600æmd�u )�O 6QR�R�—�A �° �a

{20)

= 81�Ñ ��|�¡   X (R�¯
‘|+m+�E

�E�E)�B (a�¡ b�� .�N .)

�g  Kc eD�Œ

�¡o�˜ b�´ �¸   �¢n = (1+m+....)�] (a+b+.�N �N.)

g�à
�M �J�ˆ a6,�B �B�¡ 006�B� 5́�J �ˆ a�| �B

’�à
F60�B�E0060�ß �·�ç s Kp,Kc �Ö �Ø�ˆ 6�Ý .

� �̆��Ej6"�g ,H2+L E�S
=2Hl oj�† �à ��

124)

�í �[�í I (21)

0�¢ 00�Ø�B�dS6�T��6�¡ J�E �¢n

�¢n_O g6s(Kp_Kc�B
(R�¯

0

Kp=Kc.�c _�c �c �c

sS, 31cS"a.S + 1fa.So 5o6g Jd5 a0fi er3rgoolr. bd.;dsgf,":

Nr+3H, r=t ZNH3 d'.

Arr {r"555r: s"50.

eshd Kp = Kc. (RT; z-.

Kp = Kc. (RT)-z

ds Kc = Kp 1ga;z \2(r)

125)

�í �Õ �� Ix       422)
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N2Q�] 2N02 5�à �R

bSoc leoso Kp, Kc o X>oao6o ir5:56eao @) I Sr'1o')$ugo6'

Kp - Kc. (RT)2-r - Rc. RT e7l

�i
�D

27�B7 �›p�˜ ,0�À o

�Ø �fl�o0�� b�ß 3�› �Ø
�g

�˚ D"�a �� 8

�Ł �à �� ���M,0�� ���M�¡o�ß �ç10�� �ä a6�æ �‰�s�ß65�à OS�R�o�†�†650066.

D�uO�† 90656�B �†�d�· �à �o�†�†�à ���� �B��
�g

�Ö60’�Ł �• 0�� 4��

’6�E

8�£

�‰�] 665r�d O oo66�E �E

�a�Ł 6àu �˚ 6�Ø�æ�Ñ
�a

O XO�˜ 6�Ý �É
�a

0�E

�g

 6�' �] 66�Ý �°
L�Þ

�� XO�æ�˜ 6s6�e

�g
�J

6S�í �J
dP�B

�g

�� 03�` 6�E

�¡  65JÆ„�E
Ogo�p�A�L Kp�Ý 6�o �MKc�¢ �' �Ö

vD Kp�R6�o �à�M Kc o:"Os�Ø �B�Ì06��

�Ò ��oO,�´ �—
C L�u

��
�˜

��
�� �^S l�� 6�� �í 0��

1�\
�M �Ł ::ds:�E 6�—�B�Ø�B366oO�–Oa.

1.�o
�g
�v�ggoF 06S�—l�J C�� �B�˚ �Þ �–

2.�• �J065650�g �Ø�Ý r�Þ ��o,06’àu �– �Û �] ��4�E

�ka) }�¿ +12��
�[ 2HI

tb) N2+3H2�Ł
�� 2 NH3

3�B  &�˜ �R�o�†�‡6SS�MKp=Kc o�Ý 6s6�� �����—ba�Æ�l8�� 5�� a.

A

�·
‘6505D5�Ł

�v�X
gOF‘�–��5�� ��̆E

b�B
�‡�Ba.
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27�B9o�R���ò6�J �à 0ª¯ :S�⁄ �B�� 6�a �—�Ñ�Ö

1. o�� ���í 01�� 6,�` �� ���í �ç1�� �øa6�æ�‰�Ì 65650S�R�o�†3650066�E o3g‘65�Ö

�à �o�· �†6S�Ö�E

���É .o�m�É�_�ß �Ø�MŁr �B

N.+3H2~�E 2NH3

(F)(�v )(�F )=

2. �à �R �°
�}

�� �ß g�E�à �� F�A �†
�à

�S�o0,’�Q F�M �· 65�S �« �BS�Ø�¤ �´60F Oàß �Ñ 0�B �o�� �˜ �à �R �]
�Þ

0

oo66.0�'
�g

6�Ø�R�J�Þ�ßo�R �oO�˜ �Ø�M�É �Þ6�†�E

6�· �¢ �· = �Ú �a� .̃0�m �v�—�� m
o5�v 6o00b.D�E �É �� �o

’�¨ �Ì
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�° � ö-28: F�à �Ñ�˘ �s�–
�g

�ß �˝-06�» �Ö

D:�£ �e�r�M0

28�B 1 487�Ö �B�d s��

28.2 6650�¡ o

28.3�r �à �í �Jd�u D�g50�˚ �l�L o�Ý �` �v�Ö
28.3.1�¡ ra5,0�ˆ a5�B6�Bo�¡ Fa5odb:fb�Ł �–�–�B�E
28.3.2ªN Jtt�[ O�¶

�o ��
F�fi �L D�s�fi �´a60

28.3.3�j �r �¿5�[ �r �˚
�u

�Ó �M�L D�Þ 860

28.3.4o�Þ �–D�g�´ 6�M�Û �E
28.4�J �⁄ �à 6�� 0�� �Ø�“� �s�ß �Ø�R�Ñ �à�ß �Ì

0

2�À :5D�fl �Þ(�ß �ØæmrÆ„�ß �Ö

28.5�B ls�E R�˚ 5��

�w
�l
jJ�Ô �M��̊L 1�' D6�ˆ a�Ø�B

28.5.2 obD�˚ 5�¡ �s�� �ª �˚ �l�Lâ˜ DCtta6�B

28.00�« �oOCttJ�\ F5�aeO
28.70�« �o0�g J�a �‹005�~�v�Ö

28.7.1�' �' �rr�J �Ñ 60

28.83�L �Ö .

28.9�' �� o10

28.10�ˆ 866�] �J�¸ �Ö

28.H o6F�ò 6�J �¸ 0�à �Ü�¢886:�¢ �—�v�Ö

28�B 1�ï �·70, C=500

�ª �“ �o0�Ý ,s�˘ �´
0�Ø�M�–

�C
86�] DD6 6àu �˚ 65�à 0�g �¢

65�B|�J C�¢�B�˚ �¢ �R

06�~ 06�[ �˚ 60�� 6�Ý �—
�a

0�Þ �—090�M �o�ß �· 65�˜ �� �´ 6�f �b �˚
03�˚ �–�J ’�� �« �ß 0�] 5

)

�Ñ �r
�M3�î Fttg t�¢ �Û �¸

�¿�f �gD6�g�v
L��

6�] Dtt 6�� �ß �Ø6s6�e 0�� �—305�` J�¸

D66o��
‘�–

Og�–0�E

�E   �¡ �à
�í �J

�Ô ’D�ß �ß �L �¸
�Ò �Ý �� ��6�† �fi CDS 50D�‹�Øo�‡ �à

�B�Ý �Ø�° �S(�ß ,D�fl �  �s�ß

‘6500��
6�ı � �̃��–6�E

�E  oæm
�g

�Ł,0�R (�J dPa6�‚ �� ,4�Ô �ß )��
)�{ �° O�˜

 L��
�� �˘ �R

66S�í �Ø�fl �‡

�g

6s6�¡

Oo�°6.o5�g
"��

�Ö O�í �° Og L6�� �� a�R 656�e��632�u�Þ�R’O oo�° 6.

�E  ‘�ç �Ô �M�M�L �d�¢ ’810b6��
‘�·

�†�—�à�–6o�Ô �R�� 66�a Ftt�˜ �J�ÑF�¿’�¶
�À655

�¢
65�í �J

�R�E �� �o �a �¸
05�� ��63�˚ �–0�� 66�ç Oog6ªd3.
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�¡ +12�E2�V Oj at�¡ �A

�g

�� �†lsS Kp]Kc �Ö  66�ˆ �¡o�� 6�¡ ,�Ø �B�� ���B�' �¡ �B

K_�y

�E pCt= pCL+C�¿ 03�g
�¢ Kp,Kc �Ö  6��

�u

60" �ˇ �m  �¿��

(1�] �¿�Ł

�¡�L
‘�¿

=PCt�Ô �R�¡ 3d�¢a6�Z�¢ �B

�~�â �A�]  �' J02S�Ø�M�É �ào�� Ooog?Kp S06 6�R�˜6mo68 6�F�B8�E

Kp_�ß

N2+3H2�‹2 NH3 6J�g
�¢ KpS08 65�˜ 6mo�f 6�F�B�B.

�ä �| �í ��̄L�–X=b�Ła60bD�Þ 6�¡
"Q

�E   U�� �B�E U%�Ñ J60o�˚ Jb�Ô �–�–O t66�°
�d

�� �Ø�“ � 

�g

g6s�Ý 4�¿ �ç �C 00�E

�E  Ca�� 3�Œ
�o CaO.ca,NH‘Hs�« NH3+H2SO�E�·

�à �Q
D�z3�] �v650�M �˘ 9�Ü �˚ �Ö .

28�B2 �Øo�ˆ d50

�Ø�M�Jå£86�] 6�'

�g
6�† 650�à �¢�à �í �JC�¢ ,�g �ˆ �¸ o66�� 6�� �¤�B�� 06�J �˚

"�o6�Ł äå 0�� �‡
�ç Do�ß �E a�� �î �ß O�� 0�� �—

�R
�î 6oOå�

�]
66�ˆ �J 60�‡ �£�B�†�� æ¢ .

Dm�†�ç 06�æ�B006666�R_Pe�C�‘ �î Ptt�˙ �˜

28�B3 �¢�à �Ñ86�c �^
�g

�ÆO�z�� �µ 0�Ý 1�ı J0

�Ø�� �Þ
�g

�v�� �V6�˘ �� �M�¡�] 5�à 06�[ �ß �J�—61�� O S96 J60o��
�¯ o b6�� 8.

�J�B�¢a�Ø,ooæm �à06o�¿ � �̆Ô �Ô 00�¢�ào�Øo�¿ �à �ØªR6i6�· 650,�¡ 0�� �ç �]
�g

.5QD6�« ,�Ø �B��0�‡ �ç �Ì .

�g
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�¡ Fa5 0(bas tt�u �B9o500�¡ �r a500�¢rb�Ô �–�–06�“ � 
�g

�·�ào6s�� DS

3o6�ß 08.�[ O�� �� DS Dtt�¡ �Ø �˘ �—tt6m�Ö �� �˚
�Ò �[ O�b

�� f)�â �R
�s

�¡ �R ��
�–

�� 6ŒrD�s�� a�Øo3oO�–0�E
�æFa5�¡ �r a�� � �̃B�à U�m3�˚ "Sb�Ł 6�B �–0�E

0

28�B3�A l T�� 5,0ær 501S�] Ta5ØD XSP�æ�˙ �R6)�– �– �J

�¡ FaJ�� �¤’a�� � õb�¡

�u

a506�ˆ Fb�Ł�–�–05�Ø�� 5�� 6�ä �µ �B�E

H.+1. q=2 HI (1)

13o5ra$so elea:$o soa5 ( 3o6c) ee!"1;rJo eleo$o roa5 (3o6,) s, rs'ro ssos

Kp, Kc er: bd5X>Sr5on eoerq>:' fS*pa !o"os"$P13o5r8'5vo' 
6clyr;o $$5 56"eo dc

3rer5-n66o Sdon S$o 3oU:5J:3'

.". 3'5:r$a5,b,3r5 eldrdsso 5s505reeoV bu:E-o 5rrbas; Jcr5 }1d6f

&xr:s* 65uc!s 5i$3o.5 45OoC Sf; Aootoso5)o6'o. '*'3'5 {1daa5r'3:-s eroard',s-

bsoerle sf roo:rxl 3o6'2x, *{t*-aSero}p5'xu 5dJ6,ro63 erb$o6. Xrs:o"!e

s[ J65 a655roa' AodiFo::s 

"tt;tf, 

eroiras 316 6oe5 sfsn (a-x)' (b'x) o5r

b5r55ooi$o6.ero>d=r{uE-oX>oa5d5b5rc{o66o.el6(a+b)355r5$c(>o6.

Hr+tf zHt (2)

rscnlosf; er'{ boa5 (a-x) (b-x) 2x

1So5ra$sen T*-o5 ero=l.6,Ser dr56 $$5 56.eo' 6e!53o 4ffl"5

erdrdF"A"+ $$S 56'u31 3o6 36on'5$o SoSs;$;'

pr, _ 
,gB 

*, (s)

PI,'(EI) XP (4) :
(a+b)

PHI- x xP (s)

(a+b)

q566 pll,plr,fHt,P q: 56(>r H2' 12' Hlo )$s 56.vcu' 3l9o Saso'

5r J655: 1555e0 13o5n 3o6:513; er$05!o53€e 31a S5:56Eeo sUo:)'

KP- F Hl)' (6)

P}L X PI,
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�U �Ł
2

de Kp- la-xlx 
px 

Iu-i), 
xe lil

(a+b) (a+b)

: 4x2(as.,l6*i (s)

OoOæm6b�˜ 6mo�� b�O�B�à�–60gDb�B�†�ß �Bs�A �˜6�Ý �Ñ �ào�e 0�� 0’�R b�O0�à �–�ØO�M6
�Þ0�� �–�� 3�Ö �C0�B�EKp=P601��

‘�· "3�´ �J065a�I �Ñ16�ï �v �í�Ô �¢ �¡ �r
CaJ

o(3�d �� �¡ �d�¸ 3�L � �̃] �� oS�à �M�†6m646�Ô�A�A�§F�˘ �B008.

CH2         =     nH2

V

��
�]�Q

�Œ
�u

�¡
��

�Œ��
�C�C�]
�Œ

�u

�‹
�b

{9)

(10)

(11)

�Æ,nl�¸ n�V 6�g FªN�J�Þ86�] 4�R �¡ �r a50d�¢a5�¡ Fa50d�¢att b5
60�¿�M�� �M�F ’Vi 6s6�e r�M �M�L �à �b � t́tmo b�Ö �i �� 0�¡ �«, �†�o �v�� ���¡OJF‘�· 0æm

‘�B

��
D6o�� oO�] 660.

�] 3�Ö 60�ª �Ø�A9�à �� Æ„�É
9�˜ 9Kc�Ø�R� �̃˚ 9�M �\ �˙ O S063 6�– �Ì .

Kc_�“
��

Kc:

Kc.�•

�Ø�M�Vå£�� �e000g0000�Ý �Ø�Rgdm�� v s t60�˘ 53.�Ø�Rgeb�B 116�B030�C0&�Ø�M
�Ł ,0Æ„000�¤ Kp(�Ø�R g6m�B 6)O S06�” �¡ �à 6DO�B�� 0�¡ 00�Þ �¡ 3D5�g ��5360��O�EQ�� 660.

291

B R
 A

 O
 U



]�r "a5�q �˜�à�–6o     pH2=!�W XP

0�¤ a5�x �à�–60 PF�E n12XP

N

�¡

�u

a5�� dtDFæ˛ �m�à�–6��   PH�ß � �̂y XP
N

�¯tt N�] �Ł
�Ł �]

0�E
�J

�Ô ’a�Œ �B �m ªp
b�O0�Ø�B�ä �T

P�] 65�É ��
�� 1�] b�\ �¿�–6��

nl:XP
�E�]

N2
Kp��

:=��
IXP�¡

2X P
N

ni12 X n12

65�˜ 6r�Ö  ll,13,500 Kc�E Kp �Ö  6�¤�E 6S03�Ö �Þ 06.Kp=Kc.RT�g06 6bgO"O S00

08Q60�d 6"�M 3�E�l660�E D�� 6SO�¿�E63�· lsS n�] 0

28�B3.2 )6�£ 05�E���°���·àY�M�í�uD�w
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PCl5: PClr+cl. (14)

�n�x �à�–�v�� 66��
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6�t �v�d0�a �fl�Jgo D S�� a D6o�� 6s03�–�ß�E

Kp= pPCi3 X pc:2

PPC15

(15)
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1�] �¿
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�m Sb�ı 0�Ø�B
�à

�] 1�] �¿+Ol�¡ �¿ �] l t�¿ �� �� å£ �R �h
�à �–J�� 308D60F�U�Æ 0�† o�– �] �� .
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�]

1+�¿

pPCL�]   �¿
l+�¿

pC12 �]     �¿

l+�¿

�¡�‰  p=�v
"g�B

�à�–6�B

’a16b�] �e0å£ �¢0�� Kp o SOa 36�B �� 9�g 6�V
3.

Kp - pPCl. X PCl2 -

--

" 
pPCf,s

KP = c'P

0-q1z

(16)

�¿   �¿

P

(17)

�k18)

Kp s r5:soeaoof 3as s6o p 4ocr:od$ tr$sdeao 17so a$ Eer:eo6. pcl ofrrs6
So3ncc$o 3r{o lASo p $d csc,.d:Sdri{:od$ e6 Ar.$KDo6.

28�B3�B3�x �r�E85�[ �r�å )�˙
dbltt D-60

�^Fa5�[ �r �‰J(N2Q)�Sa�† �§6,P�ß
�x�r a5�¡

�n �ˆ �� Dc�¤�Ra6�B 3�B66�B 8�B �ªJ65S SO�ç �B60�� �Bo�� b6�¡
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N

=�í
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Kp�§
�ó   x P)2

.(23)

��
XP

Kp= 4�¿ 2

(1+�¿ )(1-ol)

N. + 3H. 
==== 

2 NHr

pNH3’pN2’pH2�� )S�˜ �à

‘J�B
66oF 6�Ý �U

�«
o�Þ �¡ �B�˜O Kp �_

‘�B

8 DO�B�� ���E�� .

p2NH3

pN2 X P3H2

N2 +3H2 ~~  2NH.

(1�] X)3(1�] x)    2x

XP
c24)

(25)
Kp = 

�}T�y�…F�\ :==�@
�[  �YP
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�ß �¶ �•
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Kp (26)
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14�] 2x)�g 6’�Ø �M�í �ß 0�ç �E

���E å£ �x �¤�–JOS tS08 D6o�� o�– �ß .

pN2  �]          (1�] X�l  X   P
(4�] 2x)

pH2  =         
�â   X    P

pNH3 8        �]   X   P
4�] 2x

S�E
�E �~

65�J
�y

0Æ„0�� O�˜O Kp D 3o8 36oF�� �– 6.
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Æv

2x   P2
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~�”
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16x2 x(2�] x)2

27(1�] X)4.P2

(27)

(28)
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�£6o�R x�·

�g
�m65�R6�¿ ]6b�˜ 6m 300(rtt�˜ 6o0 308 D60F OD�¡b6��

0.

Kp   �]     16x: X22   =    64x2

27P2          27 P2       (31)

dc, x2    �œ    KpX 27 X P2

64

� 0̄06�˘ Ł„�r�· 6�] b�Ô a6o�¤�]��(�O �](3x)P23�J �†,�� �� 05)�· oer aoO)�B �Øo�à �M� 6̃"0

31�Ô �´ �ß 0�ç �B�ª � 6̂oF�Ø�M�ˆ �' �Mgso p�ı o�à �–6o b6�¶ �—
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CaCO.(s)   =  CaO(S)+C02(9)                     �E

"�Ł 1lT�å �y�ø�r �[ �E1�v ���‚ i�ö �–l�h ;
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6�g D�Ñ D�–�ß �ä �ß ,�'
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3�� 8D6�� F�J �Ó
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pCaO,pCa C03 0���J ��S�E00,�� 3%�˜�—D�u�˜�o �Ø�¤ ’6�Ý D�Ñ 0�– �¡ .D06�˜ �B�à Cac03’CaO

�Ö �R66�� �d�Ö �E
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Kp_ pNH3 X pH2S

pNH4 HS
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�Ý �à �À�à �Ö �J08�˘ 0�Ü 6m�B�� |�à �Ì�d�¡ �B

F.B + : NH3 -  F3B�' NH3

�� 3S + : �� H2 ==�b   03S�¡ �� H2

�¡o��

�g
0�� 060�C�� �� 00�˘ �à å£6Ub�° 5�� �d�L6"�� �•�ÖO�fl�  la�� �E�ò

�g�à%�Ø å� J oO�¡ �i
�g

006�B�ß u�– �° 5�à 9�fl �Ì �E0060‘U�V85�J 06
�B�� �¡ 64�—�t6m�Ö .

Ag�E +2�' NH3�¾ Ag(NH.��

Cu�E
2 +4(:OH2)�~

�¡3U(;OH2)4�� �–

ll+ +

3.�a �� �—� �̃B�� �à ao�—00(C=c�A6�� )�˘ �A Om�à000�U�� .D�B �« �¡ 64�—�m�—�b

’�Ł
5�– dlb�† b�g �� �—�B�†15p ts�B 636�B

�u
�¤�Mo�† 5�¡

0.

Qc+oH2 �N=�S  02C�› �' �] OH2

�¤�ö �Æ�¶l�h �–�d�R�Ô�Ô
g�R3T�� �K�� �flr�‹ �g

TD�B �· �J�Ö ��F�B 6�Ł

�g

0‘�� æ¢ �b n�A �Ñ 66
��

P�M
8�C08�E �] Do�B�� Q�u�Ó�R�' �Ø�à �”nJttJ�O �f 6�fl �£�àg�A �M�q 66�� g�B�à�¤ �ç .

�í�⁄     �P�å �`66�Ü �ô �B���E

�u
��
�i

�g

�N�m
�h�g

�æ�Æ��
=à� =�Æ

:�e
�E

�ô
�����' 6�E �S�]6�� ���à �·�J�}�ø’3�¡ D

�E 6��
�‰�J�R11:=�~ D�· �]9�g �‘�� �� �¤�à �†6�� �M?

�Œ�Œ
�¡

�g�h
�i

�g
�N�m
�N�g

��
��
��
�k

313

B R
 A

 O
 U



s�E�� "�E �Ñ 66�g g�› o�¡ o�ß �� )�Ö :�y �� �B(1)�Ô �Ł�¯o�Ó �M�à�E 006:�p �B�b �Ú
�g

�R �Ñ �⁄ �B b6ucå� �Ú 0.ooOA�Ô s060�oD�L �� 600�� �B �Ó �M
�L �R �¢ �B �M60C�b

�g

.

006�C ag uŒt�B�p�M�M�L�E �J�R�·�˚ �b6�� �·6o�� �' �ç�ˆ �� |�h �B3Q50�E(2)�ä �° 56�] o0

�d O�¡ �� �E�çæ¢ �J�J �� )�Ö �] �� .

o6�� �ò�R���¡ -2:U�¯ ��0�B6),o�Ł �� �M�à�d0�Ñ �R� 6̆�Ô ’AO�ß 6?

29.7 �›�”,0åK 0

�Ł

�Ł

�¯

�g

���C

�ä �Ñ xO�� 308o�R�OOo6�R6o65�˚ 603768
U�E0~�· 6�B�à �à�«�Ö

U�„ ~�· 6�w0�fl
’00

%�‹���� �ÌttL9 �—�B����̃Ö
�° �n�R�RDo�Ú OJ�à �dO�· 9 �—�B�† )�Ö �E

29�B8�¢ �⁄06�· �¢�à �¢

�~o��

�u ‘�—

G�J�ß���BS106o,o(�_ �MªY 600�� 5oa.

(1)Utt�Ö D�· �J �Ö �ä 6oO JO�“ 660�� D�� )o3�ß
àu

�� �à

�w

�m60a.

(2)utt�Ö ,�· �� o�g
�Û �T

F~�Ò 6,�° �Ö �“ 660S XO)Og�B �C ,�à F�Æoæm

�à �° �m6oa�B

(3)u6àY o6�æ6oO�ØDD�Ó �à�do�] 0�� �J�E
�—3�� U�~0�Ó �M�L�E �Ł�R �⁄���E�M6o�� ?

�ì o,�� �� L�u �� �L �° � �̂Ì 30 6o�~ o�� 63�� 76o o�� 5o�– .

(1)�¶ �¢ �Ì .�· o006�æ6oO JO�Ñ,05 DS�` o�X So�� �À D30�ga.

(2)u�d �B.�·
�E

0�J �` 66�à 8g6o�†�Ú æ¢ �J
�S�ª �~

6336�] 6�B æm �� �—�ò 6mO�†

�Ø366o�� �à P�A�Øo�– �B

(3) �¶�Œ:0,�· ����0�ß 6o060�� DS tt�v 06�· A6�Ł�—�t6moer‘�– �Btba.�� q�Ô 560

�w

0�Ñ �•0�� 0�f �¸ �� )06�⁄ �] oO�o�Ro�� 0�� �� ?

29�B9o�g ���ò6�J �à 0ª¯ �Ü�¢�⁄06�¢0�† 0

�–��̊| �fi��F�x �Ý�ï�x�l
�–�ä�� 6a�⁄ ���ÚS8o"æm�R�fi6�M6

1�Ø
�à �R�˚ 6�Ý �–���E �à�˚

�g

60b�Ô �ß æm.

UŒt,�· O�� O a�—oS,�¡ 3-6�Ò 6�R�Ræm Dp)�B
�ô

60æm�E �M

‘��
�¢ D�� �ˆ a60366

o�Ô ,6�� 36�“ �⁄ ��0�¡ �Ø�ç�B

6�· �\ �· 1 9�a �M�E0�m J�—n�A�M
"

o6�v 603 u�† .D5�B DS,7�� �B

1.

314

B R
 A

 O
 U



�“ D�¨ O,"30:�Ò d�' 0�†  
�g

�@�� D�í 0
-�\ �\ �\ �\ �\

�\
                               �Ì

D�¢�¢ 0

30.16å£ F�Ö ,�d sQD
30.2 66�† d�Ro

30�B3 o�ˆ Dg 66�l �É,�¤ 0
�R  �B

30.4 oob6 uttFo �Ò�˚ bg6m
30.5 �� p�s�@010

30.6�« ,866�k
�| �J�à �Ì

30�B71o6�� �Ü�Ø�J�Ô �B�A1�¢ �B66�bJ�Ö

30�B 1 4å£ F�Ł ,0�u �Q́

�� �ß �Ø�� d�¢ ab�k �ß (�' �J J�U 63�B0)6�—
�Æ

06 FD,Od�u :X6���E
�Æ

06�� �_ �¤�¢ ��
�˜ORoO�Ø�à �î

�Û
6mO�� �˘ O�† 0�ˆ �� �Ø�A 9�e 00�M

�g

30�˚ �Û

�g

�–�B.0�Æ6�B �� 6�Ý
�Ł �}

�� 3

�¢ �à Æí

‘%D�]
�Ý 003�` J�A �· 60o�†�–0�Õ �Ñ �¤ �M

�d
�¤ �·�B�E0

�à �ß 60�Ñ �o�B�Ý �B16�� o6s�� b603�à 6�† �ß ,�† og�B 36stt D�y o�¡ 0.0�à oo�] �A
.

�E   6aO F6mO�� o�\ 6�Ø�� �S ab��  �Ò �¢ �B �� �A �B

�c

�` 6qg�B�Y 66,6m�� T�� ��
Dd�¢a�Ø�B 308 �J�Jd�T60�] 5S6m Oom.

�E 6aO�Û 6�z 0�� 0�] �à�†6m3�B�†6�—
tt�Ö ,�g �y��3�x

12�¢
30�¢

��
6�Ł �Ü���–�� �E�Jaå£ 0�ª 60‘�Ø 09�� 6D3�k�ï �i �†�� D�˙

��  �¡0065�u
‘�˚

tttJ O�� �µ�à� 6̃m�Ø�B50�S�ß�S�ß �Ø�—
9�B (�f �S6�� ��000o.�¡ .å£ �·�ß 6

e9�] 5g6m66�R0�˘
�A 6�l

1�ð 110��

D3�ˆ dttD O�B �U 6.�B OS O�¡�� �‹
lT6610x0

6�—80600�¡ �ØD3�ˆ

�E  0�� �àg�—m�� �A�¨60�ß 8,0�g ��� 6̃m3o86�Ñ��Ds(0�z 00�¡ �i )o�¡ �T6n3o63�SFæ¢ �M�à �Ø�M�É ��05�Ô �Ø�ß �B� :

A�]�RiA  �~�¡  �m��1’+

=  
�¢

�⁄
sC�� �‡

�ç �B

�g

�a
�ì

�Ø�R �Þ
�Þ

OS 03�� 06�† �à ,6�� �J
�e

0�Þ
�E

0,�¸ �B�L �d
6�¡

0.

K=|�m
1+|IA�]

|

IMAI
65�Ñ Æ„0�d C�í �J�¸ 0�] �à� 6̃m�Þ �É �Bg�B �†�Ñ Dtta6�� ��0�¤ 00�g .

Oo�¢O�˜ ªN �J
�zOs�¢

�à �B|�†
�ç �B�� �ˆ

�¸ 0�M�� �B6S�à
�A �Ł �A 03�à �à �g �† 6�B.�B �É �A�' �ˆ �à �B�� �¶�RgD�´ �Ø�B�B_�A600�fl�� .

315

B R
 A

 O
 U



30�B2 �Ø0�ˆ �] o

�] � �̂] 5,�¡ �†66�' �¢ �ØT�¶ j�ı 0�à �â� 3600�Œ�� 6�J �¸ �B�� ag‘8�g

�w
�¸ �⁄0�¶ �Ö ,

�¡�†66�—�¶o�˜ �à �⁄�â �¡ 66�R3�� u�ô �†�—�· 6�Bq�– Ob�J6�⁄ �Þ �M�M?".�˘ �—�ò lm�g �Ø�˜F‘�·

6�] �⁄�à
‘�Ì

U�¯ �Û 6mO � �̃˚ �¡ �s �M�B�ÌU�¯ �Û 6mo D"�� a�B�¡ 6U�¯ (�\ P�¸ �J6�t 0006�_

�J�¨�u
�o6�¾ �ª2o�†aa08.u:�¡ �Ì �à

‘��
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ANDHRA PRADESH OPEN UNIVERSiTY

UNDERGRADUATE COURSE�\H YEAR

SUBJECT:CHEMISTRY

COURSE�\I:THEORH�uICAL CHEMISTRYAND PHYSICAL CHEMISTRY

eFSXb~1

N,B.

1. Do not copy the answer directly from any of the books.
2. As far as possible, lry to answer the qucstions independcntty in your own words.
3. If it is necessary to quotq from any source, give the correct reference.
4. Use your own foolscape pages for writing the assignmcnt.
5. Lcave sufficient margins for the commen* of thc evaruator.

6' Completion of this assignment normally should not 13ke more lhan lwo hours time.
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ANDHRA PRADES�EH OPEN UNIVERSITY

UNDERGRADUATE COURSE�\H YEAR

SUBJECT:CHEMISTRY

COURSE�\I:THEORITICAL CHEMISTRY AND PHYSICAL CHEMISTRY
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N.B.

l. Do not copy the answer directly from any of the books.

2. As far as possible, try to answer the qucstions independently in your own words.

3. If it is necessary to quote from any source, give the correct reference.

4. Use your own foolscape pagcs for writing the assignment.

5. Leave sufficient margins for the commcnts of he evaluator.

6. Completion of this assignmcnt normally should not take more than two hours time.
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ANDHRA PRADESH oPEN UNIVERSiTY

UNDERGRADUATE COuRSE�\�U YEAR

.     SUBJECT:cHEMIsTRY
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l. Do not copy the answer directly from any of the books.
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