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Figure IR-5.  Nujol; thin film (Nujol is a trade name for mineral oil, a long chain alkane)





Figure IR-6.  N-Decane, neat liquid, thin film:   CH3CH2CH2CH2CH2CH2CH2CH2CH2CH3




Figure IR-7.  Benzene, neat, thin film:








Figure IR-8. Indene; neat; 0.05 mm cell: 





 



Figure IR-9.  1-Heptene; neat sample, thin film:    H2C=CH-CH2CH2CH2CH2CH3




Figure IR-10.  trans -4-Octene, neat liquid, thin film:  








 
Figure IR-11.  ortho-Xylene, neat, thin film:








Figure IR-12.  meta-Xylene, neat, thin film:









Figure IR-13.  Phenylacetylene, neat liquid; thin film: 







Figure IR-14.  Butanal, neat liquid, thin film:    CH3CH2CH2CHO





Figure IR-15.  Benaldehyde, neat, thin film:   







Figure IR-16. Chloroform, thin film:   CHCl3




Figure IR-17.
Tri-t-butylmethanol, KBr pellet:
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Figure IR-18.  Butylamine, neat liquid; thin film:    CH3CH2CH2CH2NH2





Figure IR-19.  Benzamide, KBr pellet:           






Figure IR-20. Diethylamine, neat liquid; thin film: CH3CH2NHCH2CH3





Figure IR-21.  N-Methyl acetamide, neat liquid; thin film:    CH3CONHCH3





Figure
IR-22.  Triethylamine, neat liquid; thin film:   (CH3CH2)3N
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Figure IR-23.  N,N-Dimethylacetamide, neat liquid; thin film:  CH3CON(CH3)2





Figure IR-24.  The liquid and vapor spectra of n-hexanol.




Figure IR-25.   The liquid and vapor spectra of phenol. 








Figure IR-26.   The liquid and vapor spectra of hexanoic acid:  CH3(CH2)4 CO2H





Figure IR-27.  Decanoic acid, neat liquid, thin film:   CH3(CH2)8CO2H 





Figure IR-28.  4-Chloro-2-nitrophenol, KBr pellet:     







Figure IR-29.  Benzoic acid; KBr disk: 








Figure IR-30.  Benzoic acid, KBr; band distortions and broadening caused by poor grinding, compare 



       to Figure 29.





Figure IR-31.  trans-2-Phenyl-1-cyanoethene, in CHCl3 solution:  Ph-CH=CH-CN
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Figure IR-32.  Diethyl acetylenedicarboxylate; neat liquid:  C2H5OCO-C(C-CO2CH2CH3





Figure IR-33.  Methyl acetate in 0.1 mm NaCl cells:  CH3CO2CH3





Figure IR-34. Vapor and liquid spectra of ethyl n-hexanoate:  CH3CH2CH2CH2CH2CO2CH2CH3  





Figure IR-35. 5-Hexene-2-one, neat liquid:  CH2=CH2CH2CH2COCH3  
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Figure IR-36. Propionic anhydride, neat liquid:  CH3CH2CO2COCH2CH3





Figure IR-37.  Benzoic anhydride, KBr pellet:     






Figure IR-38.  3-Methylpimelic acid anhydride,  KBr pellet: 
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Figure IR-39.  2,5-Dihydrofuran, neat liquid:









Figure IR-40.  2,5-Dimethoxy2,5-dihydrofuran, neat liquid: 
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Figure IR-41.  2,3-Dihydrofuran, neat liquid:






Figure IR-42.  Sodium benzoate, KBr pellet: 







Figure IR-43.  5-Methyl-3-hexene-2-one, tech. grade, 80%; neat





Figure IR-44.  3-Nonen-2-one, 95%; neat liquid, thin film: 






Figure IR-45. Ethyl vinyl ketone, neat liquid:    CH3CH2COCH=CH2




Figure IR-46.  3-Penten-2-one, neat liquid:    CH3CH=CHCOCH3





Figure IR-47.  Benzyl 4-hydroxyphenyl ketone, Nujol mull: 







Figure IR-48. Perfluorohydrocarbon oil; thin film





Figure IR-49.  Quartz; KBr pellet.


Figure IR-50.  IR spectrum of background and of the ATR accessory.
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MOL 9 9

177.909 -94.411 0.000 1 1 1 C 0 0

94.410 -239.037 0.000 2 1 2 C 0 0

177.910 -383.663 0.000 3 1 3 C 0 0

344.910 -383.663 0.000 4 1 4 C 0 0

428.410 -239.036 0.000 5 1 5 C 0 0

344.909 -94.410 0.000 6 1 6 C 0 0

593.994 -239.036 0.000 7 1 7 C 0 0

805.810 -239.036 0.000 8 1 8 C 0 0

982.855 -239.037 0.000 9 1 9 H 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

7 8 4 0 0

8 9 0 0 0

#pseudo_bond 0

#atom_label 1

9

1

911.750 -170.400 1054.250 -325.240

926.000 -255.333 0.000 0.000

10.41 0

1 0

H

1

1 982.000 -239.000 0

end

@End@ Chemistry-4D-Draw

 




_927619728.txt
$c4d$

3400

Chemistry-4D-Draw 210

Region 0.000 0.000 1810.445 -1443.660

1

1 1

Times New Roman

12 0 R WIN 0 2 18

8

2

41.590 -316.990 1540.535 -1110.650

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 7 6

931.586 -737.010 0.000 1 1 1 C 0 0

588.410 -737.010 0.000 2 1 2 C 0 0

994.603 -972.190 0.000 3 1 3 C 0 0

1080.436 -479.195 0.000 4 1 4 C 0 0

1295.752 -737.010 0.000 5 1 5 O 0 0

284.719 -737.011 0.000 6 1 6 C 0 0

416.176 -438.689 0.000 7 1 7 C 0 0

2 1 0 0 0

1 3 0 0 0

1 4 0 0 0

1 5 -1 0 0

2 6 0 0 0

2 7 0 0 0

#pseudo_bond 0

#atom_label 6

2

1

517.750 -668.400 660.250 -823.240

532.000 -753.333 0.000 0.000

10.41 0

1 0

C

1

1 588.000 -737.000 0

3

1

923.750 -903.400 1066.250 -1058.240

938.000 -988.333 0.000 0.000

10.41 0

1 0

C

1

1 994.000 -972.000 0

4

1

1009.750 -410.400 1152.250 -565.240

1024.000 -495.333 0.000 0.000

10.41 0

1 0

C

1

1 1080.000 -479.000 0

5

1

1217.875 -668.400 1488.125 -823.240

1233.500 -753.333 0.000 0.000

10.41 0

1 0

OH

1

1 1295.000 -737.000 0

6

1

94.000 -668.400 330.000 -823.240

103.000 -753.333 0.000 0.000

10.41 0

1 0

Me

1

3 284.000 -737.000 0

7

1

226.000 -369.400 462.000 -524.240

235.000 -454.333 0.000 0.000

10.41 0

1 0

Me

1

3 416.000 -438.000 0

end

2

553.590 -209.990 1046.820 -498.420

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

796.113 -331.522 0.000 1 1 1 C 0 0

994.410 -446.010 0.000 2 1 2 C 0 0

2 1 0 0 0

#pseudo_bond 0

#atom_label 1

1

1

606.000 -262.400 842.000 -417.240

615.000 -347.333 0.000 0.000

10.41 0

1 0

Me

1

3 796.000 -331.000 0

end

2

1046.000 -41.990 1429.035 -414.420

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

1212.897 -163.713 0.000 1 1 1 C 0 0

1098.410 -362.010 0.000 2 1 2 C 0 0

2 1 0 0 0

#pseudo_bond 0

#atom_label 1

1

1

1122.375 -94.400 1376.625 -249.240

1140.500 -179.333 0.000 0.000

10.41 0

1 0

Me

1

1 1212.000 -163.000 0

end

2

1140.000 -261.990 1643.035 -521.650

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

1426.804 -383.204 0.000 1 1 1 C 0 0

1192.410 -446.010 0.000 2 1 2 C 0 0

2 1 0 0 0

#pseudo_bond 0

#atom_label 1

1

1

1336.375 -314.400 1590.625 -469.240

1354.500 -399.333 0.000 0.000

10.41 0

1 0

Me

1

1 1426.000 -383.000 0

end

2

568.590 -1018.600 1004.820 -1350.650

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

811.058 -1212.363 0.000 1 1 1 C 0 0

952.410 -1071.010 0.000 2 1 2 C 0 0

2 1 0 0 0

#pseudo_bond 0

#atom_label 1

1

1

621.000 -1143.400 857.000 -1298.240

630.000 -1228.333 0.000 0.000

10.41 0

1 0

Me

1

3 811.000 -1212.000 0

end

2

1004.000 -1049.600 1366.035 -1401.650

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

1149.878 -1263.901 0.000 1 1 1 C 0 0

1056.410 -1102.010 0.000 2 1 2 C 0 0

2 1 0 0 0

#pseudo_bond 0

#atom_label 1

1

1

1059.375 -1194.400 1313.625 -1349.240

1077.500 -1279.333 0.000 0.000

10.41 0

1 0

Me

1

1 1149.000 -1263.000 0

end

2

1057.000 -940.990 1567.035 -1200.650

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

1350.795 -1062.689 0.000 1 1 1 C 0 0

1109.410 -998.010 0.000 2 1 2 C 0 0

2 1 0 0 0

#pseudo_bond 0

#atom_label 1

1

1

1260.375 -993.400 1514.625 -1148.240

1278.500 -1078.333 0.000 0.000

10.41 0

1 0

Me

1

1 1350.000 -1062.000 0

end

2

262.590 -757.600 608.820 -1139.650

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

505.175 -1001.224 0.000 1 1 1 C 0 0

556.410 -810.010 0.000 2 1 2 C 0 0

2 1 0 0 0

#pseudo_bond 0

#atom_label 1

1

1

315.000 -932.400 551.000 -1087.240

324.000 -1017.333 0.000 0.000

10.41 0

1 0

Me

1

3 505.000 -1001.000 0

end

@End@ Chemistry-4D-Draw

 




_927625114

_927625862

_927624519.txt
$c4d$

818

Chemistry-4D-Draw 210

Region 0.000 0.000 1144.070 -840.920

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

42.000 -41.990 976.660 -798.920

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 8 8

94.410 -496.010 0.000 1 1 1 C 0 0

94.410 -663.010 0.000 2 1 2 C 0 0

239.037 -746.510 0.000 3 1 3 C 0 0

383.663 -663.009 0.000 4 1 4 C 0 0

383.662 -496.009 0.000 5 1 5 C 0 0

239.036 -412.510 0.000 6 1 6 C 0 0

550.718 -399.560 0.000 7 1 7 C 0 0

550.718 -163.424 0.000 8 1 8 O 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

7 8 2 0 0

#pseudo_bond 0

#atom_label 2

7

1

479.750 -334.300 924.250 -509.680

494.000 -417.500 0.000 0.000

10.41 0

1 0

CNH2

1 3 81

1 550.000 -399.000 0

8

1

472.875 -94.400 629.125 -249.240

488.500 -179.333 0.000 0.000

10.41 0

1 0

O

1

1 550.000 -163.000 0

end

@End@ Chemistry-4D-Draw

 




_927618717.txt
$c4d$

968

Chemistry-4D-Draw 210

Region 0.000 0.000 1074.070 -926.354

1

1 1

Times New Roman

12 0 R WIN 0 2 18

2

2

42.000 -274.990 907.660 -884.354

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 7 7

94.410 -518.010 0.000 1 1 1 C 0 0

94.411 -727.299 0.000 2 1 2 C 0 0

275.661 -831.944 0.000 3 1 3 C 0 0

456.910 -727.299 0.000 4 1 4 C 0 0

456.910 -518.009 0.000 5 1 5 C 0 0

275.660 -413.365 0.000 6 1 6 C 0 0

668.114 -396.071 0.000 7 1 7 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

#pseudo_bond 0

#atom_label 1

7

1

597.750 -327.400 855.250 -482.240

612.000 -412.333 0.000 0.000

10.41 0

1 0

CH

1

1 668.000 -396.000 0

end

2

516.465 -41.990 777.535 -383.420

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 2 1

646.411 -163.711 0.000 1 1 1 O 0 0

646.410 -331.010 0.000 2 1 2 C 0 0

2 1 2 0 0

#pseudo_bond 0

#atom_label 1

1

1

568.875 -94.400 725.125 -249.240

584.500 -179.333 0.000 0.000

10.41 0

1 0

O

1

1 646.000 -163.000 0

end

@End@ Chemistry-4D-Draw

 




_927619636

_927618672

_927609554.txt
$c4d$

511

Chemistry-4D-Draw 210

Region 0.000 0.000 586.419 -503.590

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

42.000 -42.000 419.419 -461.590

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 6 6

94.410 -173.103 0.000 1 1 1 C 0 0

94.410 -330.487 0.000 2 1 2 C 0 0

230.710 -409.180 0.000 3 1 3 C 0 0

367.009 -330.487 0.000 4 1 4 C 0 0

367.008 -173.102 0.000 5 1 5 C 0 0

230.709 -94.410 0.000 6 1 6 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

#pseudo_bond 0

#atom_label 0

end

@End@ Chemistry-4D-Draw

 




_927615482

_927618211

_927618497

_927617540

_927618118

_927613102

_927614081

_927610007

_927610317

_913544701.txt
$c4d$

995

Chemistry-4D-Draw 210

Region 0.000 0.000 2656.820 -704.200

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

41.840 -41.890 2489.660 -662.090

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 6 5

1423.160 -343.110 0.000 1 1 1 C 0 0

1100.160 -343.110 0.000 2 1 2 C 0 0

1521.104 -512.754 0.000 3 1 3 H 0 0

1606.317 -159.953 0.000 4 1 4 C 0 0

938.567 -181.516 0.000 5 1 5 H 0 0

943.840 -499.431 0.000 6 1 6 C 0 0

2 1 2 0 0

1 3 0 0 0

1 4 0 0 0

2 5 0 0 0

2 6 0 0 0

#pseudo_bond 0

#atom_label 4

3

1

1450.750 -443.400 1593.250 -598.240

1465.000 -528.333 0.000 0.000

10.41 0

1 0

H

1

1 1521.000 -512.000 0

4

1

1535.750 -94.300 2437.250 -269.680

1550.000 -177.500 0.000 0.000

10.41 0

1 0

CH2CH2CH3

1 2 81 3 1 5 81 6 1 8 81

1 1606.000 -159.000 0

5

1

867.750 -112.400 1010.250 -267.240

882.000 -197.333 0.000 0.000

10.41 0

1 0

H

1

3 938.000 -181.000 0

6

1

94.250 -434.300 982.750 -609.680

102.000 -517.500 0.000 0.000

10.41 0

1 0

CH3CH2CH2

1 2 81 3 1 5 81 6 1 8 81

3 943.000 -499.000 0

end

@End@ Chemistry-4D-Draw

 




_913809224

_913897643

_913897734

_913898003.txt
$c4d$

773

Chemistry-4D-Draw 210

Region 0.000 0.000 2304.820 -862.100

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

41.840 -41.990 2137.660 -820.090

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 4 3

576.299 -405.872 0.000 1 1 1 C 0 0

361.160 -621.010 0.000 2 1 2 C 0 0

827.448 -657.021 0.000 3 1 3 C 0 0

576.299 -163.798 0.000 4 1 4 O 0 0

2 1 0 0 0

1 3 0 0 0

1 4 2 0 0

#pseudo_bond 0

#atom_label 3

2

1

94.250 -556.300 400.750 -731.680

102.000 -639.500 0.000 0.000

10.41 0

1 0

CH3

1 2 81

3 361.000 -621.000 0

3

1

756.750 -592.300 2085.250 -767.680

771.000 -675.500 0.000 0.000

10.41 0

1 0

CH=CH(CH2)4CH3

1 8 81 9 1 10 81 11 1 13 81

1 827.000 -657.000 0

4

1

498.875 -94.400 655.125 -249.240

514.500 -179.333 0.000 0.000

10.41 0

1 0

O

1

1 576.000 -163.000 0

end

@End@ Chemistry-4D-Draw

 




_913809504.txt
$c4d$

1071

Chemistry-4D-Draw 210

Region 0.000 0.000 1124.070 -868.760

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

41.465 -41.890 957.535 -826.650

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 9 9

341.535 -409.110 0.000 1 1 1 C 0 0

341.536 -576.110 0.000 2 1 2 C 0 0

486.162 -659.610 0.000 3 1 3 O 0 0

630.788 -576.109 0.000 4 1 4 C 0 0

630.787 -409.109 0.000 5 1 5 C 0 0

486.161 -325.610 0.000 6 1 6 C 0 0

171.892 -674.055 0.000 7 1 7 O 0 0

826.011 -688.821 0.000 8 1 8 O 0 0

486.161 -159.176 0.000 9 1 9 C 0 0

1 2 0 0 0

2 3 0 0 0

3 4 0 0 0

4 5 0 0 0

5 6 0 0 0

6 1 0 0 0

2 7 2 0 0

4 8 2 0 0

6 9 0 0 0

#pseudo_bond 0

#atom_label 4

3

1

408.875 -590.400 565.125 -745.240

424.500 -675.333 0.000 0.000

10.41 0

1 0

O

1

1 486.000 -659.000 0

7

1

93.875 -605.400 250.125 -760.240

109.500 -690.333 0.000 0.000

10.41 0

1 0

O

1

3 171.000 -674.000 0

8

1

748.875 -619.400 905.125 -774.240

764.500 -704.333 0.000 0.000

10.41 0

1 0

O

1

1 826.000 -688.000 0

9

1

415.750 -94.300 735.250 -269.680

430.000 -177.500 0.000 0.000

10.41 0

1 0

CH3

1 2 81

1 486.000 -159.000 0

end

@End@ Chemistry-4D-Draw

 




_913545337.txt
$c4d$

826

Chemistry-4D-Draw 210

Region 0.000 0.000 1459.820 -613.443

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

41.840 -41.890 1292.660 -571.443

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 8 8

524.160 -253.110 0.000 1 1 1 C 0 0

524.161 -430.392 0.000 2 1 2 C 0 0

677.692 -519.033 0.000 3 1 3 C 0 0

831.222 -430.391 0.000 4 1 4 C 0 0

831.222 -253.109 0.000 5 1 5 C 0 0

677.691 -164.469 0.000 6 1 6 C 0 0

991.811 -160.393 0.000 7 1 7 C 0 0

361.790 -159.365 0.000 8 1 8 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

1 8 0 0 0

#pseudo_bond 0

#atom_label 2

7

1

920.750 -95.300 1240.250 -270.680

935.000 -178.500 0.000 0.000

10.41 0

1 0

CH3

1 2 81

1 991.000 -160.000 0

8

1

94.250 -94.300 400.750 -269.680

102.000 -177.500 0.000 0.000

10.41 0

1 0

CH3

1 2 81

3 361.000 -159.000 0

end

@End@ Chemistry-4D-Draw

 




_913807358

_913545288.txt
$c4d$

824

Chemistry-4D-Draw 210

Region 0.000 0.000 1030.070 -669.200

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

42.000 -41.890 863.660 -627.090

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 8 8

94.410 -252.110 0.000 1 1 1 C 0 0

94.411 -429.392 0.000 2 1 2 C 0 0

247.942 -518.033 0.000 3 1 3 C 0 0

401.472 -429.391 0.000 4 1 4 C 0 0

401.472 -252.109 0.000 5 1 5 C 0 0

247.941 -163.469 0.000 6 1 6 C 0 0

562.061 -159.393 0.000 7 1 7 C 0 0

532.219 -464.425 0.000 8 1 8 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

4 8 0 0 0

#pseudo_bond 0

#atom_label 2

7

1

491.750 -94.300 811.250 -269.680

506.000 -177.500 0.000 0.000

10.41 0

1 0

CH3

1 2 81

1 562.000 -159.000 0

8

1

461.750 -399.300 781.250 -574.680

476.000 -482.500 0.000 0.000

10.41 0

1 0

CH3

1 2 81

1 532.000 -464.000 0

end

@End@ Chemistry-4D-Draw

 




_913471038

_913544450.txt
$c4d$

657

Chemistry-4D-Draw 210

Region 0.000 0.000 929.824 -545.303

1

1 1

Times New Roman

12 0 R WIN 0 2 18

1

2

42.000 -42.000 762.824 -503.303

0.000 0.000 0.000 0.000

10.41 0

#version 210

MOL 9 10

94.410 -183.531 0.000 1 1 1 C 0 0

94.410 -361.773 0.000 2 1 2 C 0 0

248.772 -450.893 0.000 3 1 3 C 0 0

403.134 -361.772 0.000 4 1 4 C 0 0

403.133 -183.530 0.000 5 1 5 C 0 0

248.771 -94.410 0.000 6 1 6 C 0 0

572.652 -416.851 0.000 7 1 7 C 0 0

572.651 -128.450 0.000 8 1 9 C 0 0

710.414 -279.089 0.000 9 1 9 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

4 7 0 0 0

8 5 0 0 0

7 9 0 0 0

8 9 2 0 0

#pseudo_bond 0

#atom_label 0

end

@End@ Chemistry-4D-Draw
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