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After the acids,

phenols or bases

are extracted using

dilute solutions of

sodium

bicarbonate,

sodium hydroxide

and hydrochloric

acid, respectively,

we suggest that

the neutralization

of these be done

using concentrated

solutions such as

6M hydrochloric

acid or 10M

sodium hydroxide.



���������� � ����� � �����

���	�� � ��
	���

���	
����
	�����
�!���� �	
(	���

�
	��	��
��
��	
!����	
��
��	

���

������
���
����
��
��
��
������
-"-.%-"-<
��"

��	
	����	


���	��
 ��
 ��
	%�	�	���������
 ���
 �	
�������
 ��
 ��	
 ������	

���
 	
���	
��
����
����	�"

6���
�����	�
!����	��
�
	�������

��*	
 ��	
 �����������
 �������
 ���������#������
 ���
 	����������
 ��	


	�����	�
����
���	
����*��
 ���
�����
 �����	�
 �������
��

�	��	���"

��	
�	
�������
��
���
��	���
����
�
�	�����
������	
��
�������

���	
 ���
�����	�
 ����
 ����
 �
  �����
������	"
 
 >������
 ����

�����
��!��!	
 ���

�������
���
��	�����
�	
��������"

������%

 �����
��
	��	�
��
���
 ������

����
��
��	
��
��	
���
��	���
��
�

��?��
����	����
��
����
	�
	���	��"

$��	�
��*���
����
������	��%

����
��	�	

�������
�	������
��	
�	�������
�	
�������
��
�����	�

���
��	�������
��
�	���� 	�
� �!	�
����
��	
����
������������

����
��	
������	
��
���������
������!	�
��
	��	�"

6	
���	��
����

	��	�
������
 	
��	�
	!	�
��
��	
+%���
��	��
������	
�	
���%

����"

��
��
�������
�!���	�
��
���	��������	
�� �������	�
 	����	

��
���
����	�
����
���
����	�
!���������"

6���
�	�������
��
��	

����	
��
��	
	�
	���	����
��	
�����
������
����
��
	��	�
���
� �%

��
+-
����	���
�����
�
+%���
��	��
������	
�	
�������
�����
 	

�	�	��
+--
��
��
� ���
�-
��

	�
����	��

	�
���
��	��"

/��	
 �	
����	�
 ���

�����	��
 	���
 ���
��	��
 ��
 �� ?	��	�
 ��

4�������	5�
�	��
���
��	
�	�	�����
��
	�	�	���"

/�	
��
��	
�����

�����*	�
�������	�
 �
��	
����	���
��
����
	�
	���	��
��
����

��	
������
������
	������
��
���
����	�����	�
 	���	
������
��	

�	��	���"
 
���
 ����
 ��	
 �	���
��
 ��	
 	������
 ��	
 �������	�
 ��

��
������	��
��	
!����	
��
��	
	������
�����
 	
�	���	�
��
��
���

��
-",
��"

��	
�	���
���
��	

�	�	��	
��
������	��
������
��
�����	�

���
���
 	

	�����	�
��
��
������	�
��
�	���� 	�
��
&���
�
��
����

�	��	��
	��	�����
��!���
������
�����
������	
���
���	
	�
	�%

��!	
���!	�
������	"
 
(��	�
��
��	
	�	�	���
�	�	��	��
 ��	
 ����%

������
����

�	���
���
��	�
 	

	�����	�
��
��	
��������
���%


������
�����
������
��
��
������	�"

�!	�
������
��	
������

� ����	�
 �
��	
����	���
���	�
�	
�������
���
 	
�	��
����
-",
��

��	�
���

	�����
���
��	
�	���
�����
���������
��������	�
	���

���	"

The separation of

components from a

ternary mixture is

usually more

complicated than

with a binary

mixture.
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They would know

from structures

that they have

performed

aromatic

substitution,

addition and side-

chain bromination.
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All the teachers

should take up the

microscale

technique,

experiment with it,

practise it and then

adopt changes that

they think are

essential and

beneficial.
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This rem arkable statem ent was m ade by Ram anujan in one ofhis notebooks. One
com putesto ¯nd that

e¼
p
163 = 262537412640768743:9999999999992¢¢¢(!)

Very brie°y,hereistheexplanation.
Forany com plex num ber¿ on the upperhalf-plane i.e.,forIm (¿)> 0,the so-called

m odular j-function is dē ned as j(¿) =
1+ 240

P 1

n = 1
¾3(n)q

n

Q 1

n = 1
(1¡ qn )24

, where q = e2¼i¿ and

¾3(n)=
P

djn d
3.Look atthe Fourierexpansion ofthej-function

j(¿)=
1

q
+ 744+ 196884q+ ¢¢¢¢¢¢

The j-function isintim ately related to the theory ofintegralquadratic form sin two
variables. Let f(x;y) = ax2 + bxy + cy2 with a > 0;disc(f) = b2 ¡ 4ac < 0 and
such that a;b;c have no com m on factor. A linear change ofvariables by m eans of
an integralm atrix ofdeterm inant 1 changes f to a quadratic form with the sam e
properties.Itisa beautifultheorem due to Gaussthat,upto thisequivalence,there
isonly a ¯nitenum berh(d)ofquadraticform sofa given discrim inantd.

Itwasproved byW eberusingtheso-called theory ofcom plex m ultiplication ofelliptic

functions,thatfor¿ = ¡ b+
p
d

2a ,thenum berj(¿)isan algebraicintegeri.e.,isarootof
a m onic,irreducible,integralpolynom ialofdegreeequalto h(d).Thereareonly nine

valuesofnegatived forwhich h(d)= 1;thelargestsuch d is¡163.Thus,j(1+
p
¡ 163
2 )

isan integer.Feeding thisin theFourierexpansion and noting thatq= e¡ ¼
p
163,we

getthat 1
q = e¼

p
163 isvery closeto theintegerj(1+

p
¡ 163
2 )+ 744 astheotherterm s

involving positive powersofq give a contribution ofO (10¡ 12).So m uch foralm ost!
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B Sury

e¼
p
163 is alm ost an integer { thus spake R am anujan


