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APPENDIX A

Figure A.1 ' h NMR (CDQ3) spectrum of compound 1

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ท  (ppm)

F igure A .2 I3C NMR (CDCl3) spectrum  o f com pou nd  1
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5-2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2-6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0
f l  (ppm)

Figure A.3 'h NMR (C D C I3 ) spectrum of compound 2

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f l  (ppm)

F igure A .4 13c  NMR (CDCI3) spectrum  o f co m po u n d  2
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Figure A.5 Mass spectrum of compound 2
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Figure A.6 ' h  N M R  (C D C l3) s p e c t r u m  o f  c o m p o u n d  D D TD

F igu re  A .7  ° c  NMR (CDCI3 ) spectrum  o f co m po u nd  DDTD
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Figure A.8 IR s p e c t r u m  o f  c o m p o u n d  D D T D

F igu re  A .9  Mass spectrum  o f co m po und  DDTD
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F ig u re  A .1 0  ' fi N M R  (C D C l3) s p e c t r u m  o f  c o m p o u n d  3a

230 220 210 200 190 180 170 160 150 140 130 120 no 100 90fl (ppm) 70 60 50 40 30 20 10 0 -10 -20 -30

F igu re  A . l l  13c  NMR (CDCI3 ) spectrum  o f co m po u nd  3a
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F ig u re  A .12  IR spectrum  o f com pound 3a
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Figure A.13 ' h NMR (CDCI3) spectrum of compound 3b

2»  2 1* 21c  2» IK> I» Î»

F ig u re  A .1 4  13c  NMR (CDCI3 ) spectrum  o f co m po u nd  3 b
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Figure A.15 IR s p e c t r u m  o f  c o m p o u n d  3b

F igu re  A .1 6  Mass spectrum  o f co m po und  3b
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F ig u re  A .1 7  ' h  N M R  ( C D G 3) s p e c t r u m  o f  c o m p o u n d  3 c

ท )^ ^ ^ ^ ^

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0fl (ppm)

F igu re  A .18  13c NMR (CDCl3) spectrum  o f co m po u n d  3c
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W avenum bers (cm-1 )

F igu re  A .19  IB spectrum  o f com pound  3c
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F ig u re  A .2 0  *H N M R  (D M S O -d 6) s p e c t r u m  o f  c o m p o u n d  4 a

F igu re  A .21  13c NMR (DMSO -d6) s p e c tru m  o f  c o m p o u n d  4a
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F ig u re  A .2 2  IR spectrum  o f co m po u nd  4a
U1
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Figure A.23 *H N M R  (D M S O -d 6) s p e c t ru m  o f  c o m p o u n d  4b

F ig u re  A .2 4  13c  NMR (DMSO-c/6) spectrum  o f co m po und  4b
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แ ร ิ Figure A.25 IR s p e c t r u m  o f  c o m p o u n d  4b
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Figure A.26 13c N M R  (D M S O -d 6) s p e c t r u m  o f  c o m p o u n d  4d
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F igu re  A .27  IR spectrum  o f co m po und  4d
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Figure A.28 M a s s  s p e c t ru m  o f  c o m p o u n d  4d
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F ig u re  A .2 9  ' h  N M R  (C D C I3) s p e c t r u m  o f  c o m p o u n d  5a

F igu re  A .3 0  13c  NMR (CDCI3 ) spectrum  o f com pound  5a
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IR spectrum  o f co m po u nd  5a
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F ig u re  A .3 2  ’ แ  N M R  (C D C l3) s p e c t r u m  o f  c o m p o u n d  5 b

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0fl (ppm)

F ig u re  A .3 3  ° c  NMR (CDCI3 ) spectrum  o f co m po u nd  5b
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F ig u re  A .3 4  IR s p e c tru m  o f  c o m p o u n d  5 b
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Figure A.35 ' h  N M R  (C D C l3) s p e c t r u m  o f  c o m p o u n d  6

F igu re  A .36  13c  NMR (CDCI3 ) s p e c tru m  o f  c o m p o u n d  6
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W avenum bers (cm -1)

F ig u re  A .3 7  IR s p e c tru m  o f  c o m p o u n d  6
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200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10fl (ppm)

F igu re  A .39  13c  NMR (CDC l3) s p e c tru m  o f  c o m p o u n d  7a
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F ig u re  A .4 0  IR s p e c t r u m  o f  c o m p o u n d  7 a

F igu re  A .41  Mass spectrum  o f co m po und  7a
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6.5 6.0 5.5 5.0 < 5 4.0 3.5 3.0 2.5 2.0 1.5 1.0fl (ppm)

F ig u re  A .4 2  ' h  N M R  (C D C I3) s p e c t r u m  o f  c o m p o u n d  7 b

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10fl (ppm)

F igu re  A .43  13c  NMR (CDCl3) spectrum  o f co m po und  7b
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F ig u re  A .4 4  IR s p e c t r u m  o f  c o m p o u n d  7 b

F igu re  A .45  Mass spectrum  o f co m po u nd  7 b
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F ig u re  A .4 6  ' fi N M R  (C D C I3) s p e c t r u m  o f  c o m p o u n d  7 c

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10fl (ppm)

F igu re  A .47  !3C NMR (CDCI3 ) s p e c tru m  o f  c o m p o u n d  7c
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F ig u re  A .4 8  M a s s  s p e c t r u m  o f  c o m p o u n d  7 c
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13 12 11 10 9 8 7 6 5 4 3 2 1fl (ppm)

F ig u re  A .4 9  !แ NMR (CDCl3) spectrum of 2,4,6-trinitrophenol (TNP)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0fl (ppm)

F ig u re  A .50  ' h  N M R  (CDCI3 ) s p e c t r u m  o f  2 ,4 ,6 - t r in it r o to lu e n e  (TNT)



A
b

so
rb

a
n

ce
 (

a.
U

.)

94

APPENDIX B
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•  T h e  c a lc u la t io n  o f  Q MIPs, Q NiPs a n d  A Q  v a lu e s  o f  T N P -M IP s  b in d in g  e x p e r im e n t  

N o te : T h e  w e ig h t  o f  a l l  d r ie d  T N P -M IP s  a n d  NIPs u s e d  w a s  0 .1 9 7 0  §.

F ro m  F ig u re  3 .4 , a t 8 hou r;

F ro m  e q u a t io n  (2);

Q mips (p m o l/g )
C i-C e

. พ  X  M W ,
X  V

(1 0 2 2 .4 1 -6 8 0 .8 9 \  

0 .1 9 7 0 x 2 2 9 .1 0 /

189 .18  p m o l/ g

X  25

F ro m  F ig u re  3 .4 , a t 6 -15  hou r; 

F ro m  e q u a t io n  (3);

F ro m  e q u a t io n  (1);

Q nips (p m o l/g )  =
C i-C e

X  M W ,
X  V

10 22 .41 -912 .71

.0 .1 9 7 0 x 2 2 9 .1 0

60 .77  p m o l/ g

)
X  25

A Q  = Q mips“Q nips

= 189 .1 8 -6 0 .7 7  p m o l/ g

= 128.41 p m o l/ g
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•  T h e  c a lc u la t io n  o f  Q M1Ps> Q N!Ps a n d  A Q  v a lu e s  o f  T N T -M IP s  b in d in g  e x p e r im e n t

N o te : T h e  w e ig h t  o f  a l l  d r ie d  T N T -M IP s  a n d  NIPs u s e d  w a s  0 .1 9 7 0  g. 

F ro m  F ig u re  3 .5 , a t 6 hou r;

F ro m  e q u a t io n  (2);

= 141 .24  p m o l/ g

F ro m  F ig u re  3 .5 , a t 3 -15  hou r; 

F ro m  e q u a t io n  (3);

Q nips (p m o l/g )  =
C i-C e

พ  X  M W ;
X  V

97 1 .7 9 -9 0 4 .4 8

0 .1 9 7 0 x 2 2 7 .1 3
X  25

= 37 .61 p m o l/ g

A Q  = Q mips-Q nips 

= 141 .24 -37 .61  p m o l/ g  

= 103 .63  p m o l/ g

F ro m  e q u a t io n  (1);
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•  T h e  c a lc u la t io n  o f  Q M,P5, Q NiPs a n d  A Q  v a lu e s  o f  T N P -M IP s  re b in d in g

e x p e r im e n t

N o te :  T h e  w e ig h t  o f  a l l  d r ie d  T N P -M IP s  a n d  N IPs u s e d  w a s  0 .1 8 9 0  g. 

F ro m  F ig u re  3 .6 , a t 5 hou r;

F ro m  e q u a t io n  (2);

Q MIPs(p m o l/g )  =
C i-C e

, พ  X  M W )
X  V

10 25 .3 2 -8 8 0 .2 5

,0 .1 8 9 0 X 2 2 9 .1 0 )
X  25

= 8 3 .76  p m o l/ g

F ro m  F ig u re  3 .6 , a t  3 -1 0  hou r;

F ro m  e q u a t io n  (3)

Q nips (p m o l/g )
C i-C e

, พ  X  M W /
X  V

/ 1 0 2 5 .3 2 - 9 9 0 .6 ร \  

V 0 .1 8 9 0 X 2 2 9 .1 0 /
X  25

= 2 0 .0 0  p m o l/ g

F ro m  e q u a t io n  (1);

A Q  = Q mips-Q n!Ps

= 8 3 .7 6 -2 0 .0 0  u m o l/ g  

= 6 3 .7 6  p m o l/ g
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•  The calcu lation of QW|Fs, QNips and AQ values of TNT-MIPs rebinding

experiment

Note: The weight of all dried TNT-MIPs and NIPs used was 0.1890 g 
From Figure 3.7, at 4 hour;
From equation (2);

Q MiPS( p m o l/ g )
Ci-Ce

, พ X  MW,
X  V

997.45-954.98
,0.1890X227. ท )

X  25

= 24.73 pmol/g

From Figure 3.7, at 2-10 hour; 
From equation (3)

(  CKe ไQnips (pmol/g) = I I X V
\ w  X M W /

997.45-976.22
,0.1890X227.13,

X 25

= 12.36 pmol/g

From equation (1)

AQ = QM!Ps-Qnips

= 24.73-12.36 pmol/g

= 12.37 pmol/g
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•  The 

The
experiment

The 
the binding

The

•  The 
The

experiment

The 
the binding

The

calculation of binding capacities of TNP-MIPs

initial amount of TNP in ethyl acetate solution from the binding 
was 1022.41 ppm or 566.33 pmol/g.

amount of TNP in ethyl acetate solution from extraction off at the end of 
process was 395.06 ppm or 218.83 pmol/g.

(  218.83^
binding capacities of the TNP-MIPs = I 1 X 100

V566.33 /
= 38.64 %

calculation of binding capacities of TNT-MIPs

initial amount of TNT in ethyl acetate solution from the binding 
was 971.79 ppm or 542.97 pmol/g.

amount of TNT in ethyl acetate solution from extraction off at the end of 
process was 278.34 ppm or 155.52 pmol/g.

(  155.50^
binding capacities of the TNT-MIPs = I I X 100

V542.97/
= 28.63 %
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