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Introduction

A "Master Analytical Scheme" for the analysis of organic compounds in

water is being developed by the Environmental Protection Agency. It is the

aim of this scheme to allow qualitative and quantitative analysis of organic

chemicals in water by gas chromatography/mass spectrometry . A series of

internal standards is required for the quantitative analyses associated with

the scheme. The compounds of choice are stable isotope labeled materials.

The National Bureau of Standards has analyzed a series of deuterium labeled

compounds for potential use as the internal standards. The results of isotopic

purity studies of these compounds as well as the mass spectra of these labeled

materials are contained in this report.
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Mass Spectra

Electron impact mass spectra of 70 eV were recorded on a Varian MAT 731

mass spectrometer at a source temperature, of 150 a
C; dodecyl phcsphate-d 2S

trimethyl si lyl derivative was recorded on a Varian MAT CH 7A at a source

temperature of 250 °C. The sample inlet system was a small stainless steel

resevoir at 1Q0 °C except as noted on the spectra. The reported spectra are

the average of six scans except for the trimethyl si lyl derivatives of

bisphenol A-dii» and mono-n-dodecyl phosphate-d 2 s which are single scans. Peaks

at half-integer masses have been omitted from the acridine-dg and bromoethane-d s

spectra

.

Spectra for t-butanol -d 9 , n-butyric acid-d7, ethanol -d
s ,

and phenol -ds,

were obtained from the corresponding fully deuterated compounds by simulta-

neously introducing the fully deuterated compounds and a large excess of

water from separate inlet resevoirs which share a common transfer line to

the ion source.

The spectrum of bisphenol -A-dx 4 was obtained on a material prepared by

six times dissolving a sample of bisphenol -A-di 5 in methanol and evaporating

to dryness. The trimethyl si lyl ether derivative was used for the estimation

of isotopic purity since further loss of deuterium was observed when bisphenol-

A-dii* was exposed to water vapor in the ion source of the mass spectrometer

.

Mono-n-dodecyl phosphate-d 2 3 did not give a mass spectrum representative

of intact material when heated on a direct probe.

Isotopic Purity

Isotopic purities were calculated from an average of six scans of the

molecular ion cluster of underivatized compounds obtained under the same

conditions as the complete spectra except for: 1) bisphenol -A-di * which was

measured from the molecular ion of the trimethyl si lyl derivative; 2 )
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n-butyric acid-d7 , ethanol -ds, and phenol-d 5 which were measured on the

molecular ions of the material formed by the simultaneous introduction of the

corresponding fully deuterated compound and a large excess of water into the

source of the mass spectrometer; 3} di-n-octyl ether which was measured at

m/z 130 (CaDi 7
+
); 4], t-butanol-d9 which was measured at m/z 54 (.C„D a

+
') at a

resolution of 5200. This resolution is sufficient to eliminate interference

from oxygen containing fragments. The t-butanol-d^ was formed from

t-butanol -Di „ by the simultaneous introduction of a large excess of water.

Identification of any conmercial product does not imply recommendation or

endorsement by the National Bureau of Standards, nor does it imply that the

material or equipment indentified is necessarily the best available for the

purpose.
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Isotopic

Compound

Purity of Marker Compounds

No. of Deuterium Atoms
Present In Compound

As Supplied After Exchange'
Atom 1 ,

Deuterium
0

Mole l

Complete^

Labeled"

Acetonitrile-d 3 3 3 99.3 98

Acridine-dg 9 9 96.7 71

Ani sole-2, 4, 6-d 3 3 3 96.1 38

Anthracene-dio 10 10 99.4 94

Benzoic-ds acid 5 5 99.4 97

Bi sphenol -A-di 4 . 16 14 98.6 31

8romoethane-d 5 5 5 99.3 97

t-3utanol -dg 10 9 99.5 94

n-Butylamine-dg 9 9 99.3 94

n-Butyric-d 7 acid 7 7 99.3 95

Chi orobenzene-d 5 5 5 99.4 97

n-Decane-d 22 22 22 99.4 87

Diethyl ether-dio 10 10 99.6 96

Di-n-octyl ether-d 34. 34 34 99.7 94

Mono-n-dodecyl phosphate-d 2 s 25 25 99.4 85

Ethanol -d 5 6 5 99.0 95

Hexamethyl enetetrami ne-di 2 12 12 99.8 98

Naphtha! ene-dg 8 8 98.6 39

2-Naphthal enesul fonic acid-d 7 7 7 98.6 37

Ni trobenzene-d; 5 5 99.0 95

2-Phenyl ethyl -1 ,1 ,2,2-d 4 -amine 4 4 99.2 97

Phenol -ds 6 5 98.5 92

o-Xyl ene-dio 10 10 99.4 94

a
As used for spectra.

bror labeled positions after exchange.
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Mass Spectra

Compound Page No.

Acetonitrile-d 3 6

Acridine-dg 8

Anisole-2,4,6-d 3 10

Anthracene-dio 12

Benzoic-ds acid 14

Bisphenol-A-dm. 16

Bisphenol -A-dm , bi s( trimethyl silyl ) ether 19

Bromoethane-ds 22

t-Butanol-dg 24

n-Butylamine-dg 26

n-Butyric-d? acid 28

Chlorobenzene-ds 30

n-0ecane-d 2 2 32

Diethyl ether-di 0 34

Di-n-octyl ether-d,^ 36

Mono-n-dodecyl phosphate-d 2S , bi s( trimethyl si 1 y 1 ) ether 38

Ethanol -d 5 42

Hexamethyl enet.etramine-di 2 44

Naphtha! ene-dg 46

2-Naphtha 1 enesul fonic acid-d 7 48

Ni trobenzene-d 5 50

2-Phenyl ethyl -1 ,1 ,2, 2-d* -amine 52

Phenol -ds 54

o-Xylene-dio 56

5



9 9 O 9- 9 <

Ut 3* fO (U ••

' 1 1 1 1 ' 11 " 1 ' 1 ' " m n ‘ > ' < ' 1 ' 1 1 1 1 1 " 1 1

1

" 1 1 1 " L1

1

r* o
: cu

: o
: Lft

9
; 9

TD

<U

C
o
4->

0>
o<

u
<D
Q.
oo

00
00
<T3

1 W»

1

o o o
o ^ co

o o
U1 T

o o

6



Mass Spectrum of
Acetoni trile-d 3

OK I/BflSE 11033
S 1 . 57 '/. 13. 0

6 0. 64* 21 . 0

7 0. 26* 24. 0

8 1 . 23* 26. 0

9 1 . 38* 23. 0

l 0 2. 27* 30. 0

12 4.5 7* 33. 0

13 0. 19* 39. 0

1 4 12. oo* 40. 0

IS 0. 32* 41.0
1 6 42. 96* 42. 0

17 3. 09* 43. 0

1 3 1 0 0. 0 0 * 44. 0
1 9 2. 49* 4 5 . 0

20 0. 33* 46. 0
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3
3

10
11
13
IS
16
17
21
22
23
24
25
26
27
32
33
34
35
36
37
38
40
44
45
46
47
48
49
50
51
52
53
54
56
58
59
60
61
62
S3
64
65
69
70
71

Mass Spectrum of Acridine-d 9

Inlet: Probe 32 °C, Ions at half-integer masses omitted.

MASS 3 PEAK* MASS B

13. 4 . 58 72 103 . 0 . 21
28. 1 . 15 73 104 . 0 . 80
30 . 0 . 36 74 10S . 0 . 23
32. 0 . 14 75 106 . 1 . 05
38. 0 . 23 76 107. 0 . 30
40 . 0 . 46 77 103 . 0 . 37
41 . 0 . 27 80 112 . 0 . 11
42 . 2 . 05 32 114 . 0 . 17
50. 0 . 14 34 116 . 0 . 10
51 . 0 . 27 85 117 . 0 . 27
52 . 2 . 97 86 118. 1 . 17
53. 0 . 44 37

‘

119 . 0 . 13
54. 2 . 75 38 120 . 0 . 10
55. 0 . 22 90 122 . 0 . 27
56. 0 . 49 93 126. 0 . 12
62. 0 . 80 95 128 . 0 . 26
S3. 0 . 30 96 129 . 0 . 41
64. 1 . 76 97 130 . 1 . 95
65. 1 .01 98 131 . 1 . 21
66. 7 . 64 99 132 . 3 . 82
67. 0 . 24 100 133 . 0 . 66
68 . 0 . 27 101 134 . 0 ., 91
70 . 0 . 19 102 135 . 0 . 24
74 . 0 . 14 103 136 . 0 , 46
75. 0 . 19 106 142 . 0 ,, 30
76 . 2 . 13 108 144 . 0 ,, 12
77 . 0 . 78 109 145 . 0 .. 36
78 . 6 . 35 110 146 . 1 ,, 19
79 . 5 . 25 111 147 . 0 ,, 13
80 . 7 . 67 113 153 . 0 .. 12
81 . 0 . 43 114 154 . 0 ,. 75
32 . 1 . 23 115 155.. 1 , 11
83 . 0 . 13 116 156 . 4 . 73
34 . 0 . IS 117 157 . 4 . 54
86 . 0 .13 113 153 . 13 . S3
88 . 0 . 62 119 159 . 5 . 17
89 . 0 . 17 120 160 . 9 . 64
90 . 1 . 05 121 161 .

4X . 46
91 . 0 . 40 1 22 162 . 0 . 73
92 . 2 . 97 124 169 . 0 . 11
93 . 20 .01 125 170 . 0 . 44
94 . 10 . 26 123 130 . 0 . 22
95 . 0 . IS' 129 181 . 0 . 26

100 . 0 . 67 130 182 . 1 . 14
101 . 0 . 15 131 133 . 1 . 80
102 . 0 . 90 132 184 . 6 . 33

133 185 . 9 . 46
134 186 . 29 . 04
135 187 . 45 . 35
136 138 . 100 . 00
137 189 . 13 . 94
138 190 . 0 . 32
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Mass Spectrum of Ani sole-2,

4

s 6-d 3

PEAK I/ 9 fl S E
3 0.10/2
6 0. 137.
7 0. 537
3 1.317
9 9 . 267

1 0 1 . 337
1 l 0. 237
12 0 . 13 7
13 1.977
14 0.407
IS 0. 637
16 0. 437
17 0. 997
13 2.707
19 5 . 0 37
20 14. 327
21 22. 227
22 2. 9 77
23 0 . 367
24 0. 2 37.

25 0. 577
26 2. 127
27 7.397
23 12.237.
29 13 . 647
30 5. 187
31 1 . 367
32 0. 6 27
33 0. 267
34 0. 257
35 0.417.
36 1.11 7
37 1 . 357
33 2. 347
39 5 . 357
4 0 3. 927
4 1 1 1 . 627
42 63.707
43 4 . 177
44 0. 177
45 0.217
46 0. 7 37
47 1 . 637
4 8 1.517
49 1.007
50 2. 227.
5 1 3. 3 57
52 35 . 777
53 34.697
54 16.207
55 1.737
56 0. 137
53 0. 137
59 0 . 17 7
60 0.697
6 1 2. 397
62 11. 9 S 7.

63 0.937
6 5 0. 227
66 • 1 . 12 7
67 l 3 . 4 S 7
63 100. 007
69 7.417
70 0.467

MASS
20 . 0

25. 0.

26. 0

2

7.

0

23 0

23. 0

30. 0

3 1.0
32. 0

33. 0

34. 0

36. 0

37. 0

33. 0

39. 0

40. 0

4 1.0
42. 0

43. 0

43. 0

49. 0

50. 0

SI . 0

5 2 . 0

53. 0

54. 0

55. 0

36 . 0

57 . 0

6 0.0
6 1.0

62.

0

63. 0

64. 0

65. 0

66 . 0

67. 0

63. 0

69. 0

70. 0

73. 0

74. 0

7Z. 0
76 . 0

77. 0

73. 0

73 . 0

SO. 0

3 1. 0

32. 0

33. 0

3 . . 0

3 2. 0

93. 0

94. 0

95 . 0

96. 0

97.0
103.0
109.0
110.0
111.0
112.0
113.0

11
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Mass Spectrum of Anthracene-dx 0

Inlet: Probe 40 °C

PERK I-'SflSE rtflSS
3 0. 1 02 30. 0
S 0. 712 92. 0
7 0. 122 50. 0
9 0. 1 12 51. 0
9 1 . 1 02 52. 0

1 <? 0. 1 12 S3. 0
1 1 1. 092 59. 0
13 0. 192 56. 0
It 0. 992 62. 0
IS 0. S92 63. 0
16 1 . 212 69. 0
17 0. 262 65. 0
13 7. 382 66. 0
19 0. 362 67. 0
20 0. 112 63. 0
21 0. 172 70. 0
22 0. 122 79. 0
23 1 . 272 76. 0
29 0. 292 77. 0
2S 6. S92 73. 0
26 1 . 502 79. 0
27 2S. 302 30. 0
23 3. 2S2 31.0
29 0. 592 32. 0
31 0. 192 39. 0
33 0. 172 36. 0
39 0. 962 38. 0
36 1.912 90. 0
17 1 . 132 91.0
33 9. 022 92. 0
39 1 . 652 93. 0
90 19. 102 99. 0
91 2. 792 95. 0
92 0. S32 100.0
99 0. 972 1 02. 0
9S 0. 262 1 09. 0
96 0.312 1 06. 0
97 0. 372 1 03. 0
99 0. 152 112.0
SO 0. 172 119.0
SI 0. 292 113.0
S2 0. 322 122. 0
S3 0. 122 129. 0
S9 0. 192 126. 0
S5 0.112 128. 0
56 0. 932 130. 0
S7 0. 1 02 131.0
53 1.012 132. 0
59 0. 122 123. 0
60 0. 252 139. 0
be 3. 972 1 16. 0
6.3 0. 132 192. 0
66 0.312 196. 0
67 0. 1 32 197. 0
69 0.312 1 S 9 . 0
70 0. -.92 155. 0
71 9. 332 15 6. 0
72 1 . 062 1S7. 0
73 6. 922 15 3. 0
79 1 . S22 159. 0
75 3. 172 160 . a
76 l . 052 16 1.0
79 0. 192 163. 0
90 0. 902 170. 0
93 l . 022 130. 0
99 0. 262 1 S 1 . 0
as l . 52 2 132. 0
36 1 . 9 72 183. 0
37 IS. 392 139. 0
39 2. 372 1 8 S . 0
99 6. 592 186.0
90 11 3 72 137 0
9 l 1 0 0. 0 02 13 3. 0
92 19. 732 139.0
93 1.052 19 0. 0
9 5 0. 1 92 196. 0

13
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Mass Spectrum of Benzoic-d 5 acid

Inlet: Probe 34 °C

3K ixbase MASS
1 0. 187 26. 0

2 2. 52

7

23. 0

3 0 . 35* 29. 0

4 3. 047. 30. 0

5 0. 1 OK 31. 0

6 0. 157 36. 0

7 1 . 737 33. 0

3 0. 327 39. 0

3 4. 7S7 40. 0

l 0 4. 397 41.0
1 1 4. 127 42. 0

12 0. 427 43. C

13 1 . 567 45. 0

1* 0. 137 46. 0

IS 0. 127. 48. 0

16 3. 357. 50. 0

17 0. 337. 5 1.0
13 16. 14 7 52. 0

19 2. 337. 53. 0

20 36. 497 54. 0

2 1 6. 127 55. 0

22 1.607 5 6 . 0

23 0. 127. 57. 0

24 0. 237 53. 0

26 0. 457 62. 0

27 0. 1 07 63. 0

23 l . 637 64. 0

29 0 . 347. 65. 0

30 0.6 17 6.6. C

31 0. 137 67. 0

32 0. 137 63. 0

33 1 . 227 6 9.0
34 0 . 4 7 7 70. 0

35 1.417 71.0
37 0. 6 97 74. 0

38 0 . 15 7 75. 0

39 3. 457 76. 0

'to 0. 327 77. 0

4 1 1 . 7 07 73. 0

42 0 . 4 77 79. 0

43 3. 397 30. 0

44 6. 967 31.0
45 75 . 347 32. 0

46 6 . 9 27 S3. 0

47 0 . 5 9 7 34. 0

43 0 . 257 97. 0

49 0 . 16 7, 93. 0

50 2 . 4 9 7. 99. 0

SI 0 . 1 37 10 0.0
S3 l . 467 103.0
54 34. 147 10 9. 0

S 5 9 0 . 377 110.0
56 6. 77

7

1 t 1 . 0

57 0 . 4 0 7 112.0
S3 0.43 7. 125. 0

S 9 3.217 126.0
6 0 100. 007 127. 0

61 3. 0 77 123. 0

62 0. 707 129. 0

15
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Mass Spectrum of Bisphenol-A-di^

Inlet: Probe 79 °C

PEAK I/aftSE nass
1 0. 59% 19. 0 31 9. 70% 112.
3 0. 15% 29. 0 82 9. 95%. 1 13.
9 1.19% 30. 0 a3 1. 73% 119.
S 0. 36% 3i. a 89 0. 22% 1 IS.
6 0. 13% 33. 0 35 0. 13% 116.
7 0. 16% 39. 0 86 0. 13% 117.
9 0. 1 0% 36. 3 87 0. 15% 113.
9 0. 19% 38. 0 38 0. 61% 119.

19 0. 1 1% 39. 0 39 0. 99% 120.
11 2. 91% 91. 0 90 3. 97% 121.
12 3. 78% 92. 0 91 2. 3S% 122.
13 - 0. 32% 93 . a 92 1. 36% 123.
It 1 . 92% 95. a 93 6. 1 0% 129.
IS 3. 39% 96. 0 99 29. 39% 1 25

.

16 0. 19% 97. 0 95 7. 19% 126.
17 a. 16% 98. 0 96 1. 99% 127.
ia a. 26% 99. 0 97 Q. 33% 123.
19 a. 16% so. a 98 0. 21% 128.
20 a. 21 % si. a 100 a. 13 % 131

.

21 0. 37% 52. a 1 01 0. 26% 132.
22 0. 93% 53. 0 1 02 0. 53% 133.
23 2. 26% 59. 0 1 03 0. 63% 139.
29 0. 26% 55. a 1 09 0. 75% 135.
25 0 . 37% 56. 0 i as 0. 79% 136.
26 1 . 22% 57. a 1 06 a. 77% 137.
27 3. 97% 53. a 1 07 0. 30% 133.
23 0. 93% 59. 0 1 08 a. 19 % 139.
29 a. 59% 60. a 1 09 0.16% 190.
30 1 . 19% 61.0 1 1 0 0. 90% 191 .

31 0. 59% 62 . a 111 a. 39 % 192.
32 0. 27% 63. 0 112 0. 57% 193.
33 a. 58% 69. 0 113 1.11 % 199.
3* 1. 1S% 65. a 119 3. 91% 195.
35 2. 38% 66. a 115 1 . 11% 1 96".

36 0. 98% 67. a 116 0. 96% 197.
37 1 . 79% 63. a 1 17 0. 79% 198.
38 5. 62% 69. 0 113 1.30% 199.
39 3. 56% 70. 0 1 19 0. 70% 150.
90 0. 73% 7i. a 120 0. 52% 151

.

91 1 . as% 72. 0 121 0. 69% 152.
92 1 . 98% 73 . a 122 a. 66% 153.
93 1. 65% 79. a 123 0.20% 159.
99 1.31% 75. 0 129 a. 16 % 155.
93 0. 96% 76. a 125 0. 32% 156.
96 a. 37 % 77. 0 126 a. 56% 157.
97 1 . 35% 73 . a 127 1. 03% 153.
98 2. 06% 79. a 123 1 . 53% 1 S 9

.

99 9. 97% 30. 0 129 l . 93% 160.
SO 2. 97% 31. 0 130 0. 92% 16 1.
51 3. 97% 32. a 131 0. 59% 162.
52 1 . ao% 33. 0 132 0. 29% 163.
S3 1 . 07% 39. 0 133 0. 98% 169.
59 1. 94% 35 . a 139 0. 33% 165.
55 3. 33% 36. a 135 a. 38% 166.
56 2. 71% 87. a 136 a. 31% 167.
57 2. 99% aa. a 137 a. 20 % 163.
58 1 . 67% 89. 0 138 a. 13 % 169.
59 a. 79% 90. a 139 a. 22 % 170.
60 3. 62% 91.0 190 a. 29% 171 .

61 1 . 3 7% 92. a 191 a. 35 % 172.
62 3 6% 93. a 192 t . ?%>: 173.
63 6. 6 9% 99. 0 193 1 . 97% 179 .

69 1 . 3 9% 95. 0 199 1 . 3 2% 17S.
65 3. 32% 96. a 19S 2. 90% 176 .

66 10. 72% 97 . a 196 3. 53% 177.
67 9.20% 98. 0 197 1.59% 178.
68 1. !3% 99. 0 193 0. 99% 179.
69 0. 73% 100.0 199 0.51% 130.
7 0 1 . 57% 101.0 ISO 0. 32% 131.
71 3. 53% i aa. a 151 a. 28 % 132.
72 13. 69% 1 03. a 152 0.60% 133.
73 9. 68% 1 09 . 0 1 S3 1.10% 139.
79 l . 35% 1 05. 0 159 1. 19% 135.
75 1 0 9% 106.0 155 a . 7 i % 136.
76 a. 32% t 07. 0 1S6 a. 39 % 1 37.
77 a. 93 % 108. 0 1S7 0. 57% 1 38.
73 1 . 09% 109.0 153 l . 02% 139.
79 1.90% u o. a 1 S 9 0. 97% 19 0.
90 l . 27% 111.0 160 0.30% 19 1.

161 0. 55% 192.
162 1.29% 193
163 0. 63% 199.
169 0 .

'=>6% 195.
1 65 a. 6 6% 19b
166 0. 33% 197.
1 (fS a . i 9% 2 0 0.
1 69 0.29% 2 0 1.
170 0. 37% 2 0 2.
171 1.03% 2 03.

a

a

, o

, o
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o
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a

9

0

a

o

0

0

a

a

o

3

0

a

a

o
a

a

a

a

a

o

0

a

a

a

a

a

a

a

a

a

a
o

a

a

a

a

a

a

a

a
a
a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

o

a

a

a

a

a
a
a

a

a

a

a

a

a

a
a

a

a
3

a

a

a

a



Mass Spectrum of Bisphenol-A-d ! w

Inlet: Probe 79 °C

172 3. 44* 294. 9

l 73 3. 79* 295. 9

174 3. 28* 296. 9

i7S 1 . 482 207. 9
1 76 a. 49* 293. 9

177 0. 22* 209. 9

179 0. 22* 212. 9

130 9 . 69 * 213. 9

131 9. 17* 214. 9

133 9. 167. 219. 0

134 9. 74* 220. 9

135 2. 17* 221 . a
136 6. 6 9* 222. 9

137 29. 43* 223. 0

138 1 90. 9 9* 224. 9

139 39. 36* 225. 9

190 5. 12* 226 . 0

191 9. 54* 227. 9

192 9. 13* 233. 0

193 9. 59* 239. 9

194 2. 32* 249. a

195 1 9. 94* 241 . 0

196 3 9.4 9* 242. 0

197 9. 25* 243. 9

198 1 . 55* 244. 0

199 9.16* 245. 9
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Mass Spectrum of
Bisphenol-A-dit , bfsCtrimethy-lsfly-l J ether

Inlet: Probe 46 °C

PERK X'SflSE mass
* 0. 33% 13. 0 96 0. 30% 131. 0

6 0.11% 20. 0 97 0. 2t% 132. 0

3 0. 17% 26. 0 98 0. 35% 133. 0

3 0. 20% 27. 0 99 0. 22% I3t. 0

12 0. 1 0% 31. 0 100 Q. 11% 135. 0

13 0. 96% 38. 0 101 0. 15% 136. 0

it 2. 13% 39. 0 1 02 0. 2t-% 137. 0

IS 6. 98% to. 0 1 03 o. to% 133. 0

16 It. 55% tl . 0 i at 0. 95% 139. 0

17 0. 1 8% t2. 0 1 05 0. t8% ito. 0

13 0. 76% t3. 0 1 06 0. lt% ltl . 0

13 0.90% tt. 0 1 07 0. lt% 1 12 . 0

20 S. 73% ts. 0 1 08 0. tt% lt3. Q

21 0. 63% t6 . 0 1 09 0. 1 1% ltt. 0

22 0. t3% t7 . 0 1 1 a 0. 23% its. 0

23 0. 26% t8 . 0 l i l 0. 37% 1 16 . 0

2t 0. 17% t9 . 0 112 1 . to% lt7. 0

25 0. 30% 50. 0 113 1. 10% lt8. 0

26 0. 16% 51. 0 lit 0. 21% 1 1 9 . 0

27 0.10% 52. 0 115 0. 17% ISO. 0

23 0. 1 0% St. 0 116 0. 12% 151.0
31 0. 3t% S3. 0 117 0. 32% 152. 0

32 0. 35% 59. 0 113 1. 26% 153. 0

33 0. t6% 60. 0 1 19 0. 77% ISt. 0

3t 0. lt% 61.0 120 0. 77% 155. 0

35 0. 13% 62. 0 121 1. 36% 156. 0

36 0. 25% 63. 0 122 0. 31% 157. 0

37 0. 19% 66. 0 123 0. to% 153. 0

38 0. 36% 69. 0 1 2t 0. tt% 1S9. 0

33 0. 19% 70. 0 125 1 . 0 1 % 160. 0

to 0. 31% 71. 0 126 0. 52% 161.0
tl 0. 20% 72. 0 127 1. 0t% 162. 0

t2 5t . tt% 73. 0 123 0. 73% 163. 0
t3 t. 38% 7 1 . 0 129 0. 2t% 1 6 1 . 0

tt 3. lt% 7S . 0 130 0 . 1 1 % 165. 0

ts 2. 21% 76. 0 131 0. 27% 166. 0

t6 3. 16% 77. 0 132 0. 63% 167. 0

1

7

0. t2% 73. 0 133 1 . 77% 1 63. 0

t3 0. 21% 79. 0 13t 0.71% 169.0
t3 a. is% 30. 0 1 35 1.51% 1Z0. G

50 0. 16% 31.0 136 0.50% 171.0
SI 0. 33% 32. 0 137 0. 31% 172. 0

52 0 . 10% 33. 0 133 0. 3t% 173. a

53 0. t3% 3 1 . 0 139 0. 32% 1 7t . 0

St 3.20% 35. 0 ito 0. 23% 1 7S . 0

S5 0. 22% 36. 0 ltl t. 7S% 176. 0

56 0. IS% 37. 0 1 12 3. 5t

%

177. 0

57 0. 23% 9 1.0 1 13 9. 2t% 173. 0

53 0.10% 92. 0 ltt 0. 98% 179. 0

60 0.20% 9t . 0 its o: t2% 180. 0

61 0. t9% 95. 0 lt6 0. 22% 131.0
62 0. 3t% 96. 0 1 17 0. 20% 132. a

63 0. 33% 97. 0 its 0. 3S% 133. 0

6t 0. 3 1 % 98. 0 1 19 1 . 09% 1 3 1 . 0

65 0. 13% 99. 0 ISO 2. 65% 135. 0

66 0.21% 1 00. 0 151 a. 93% 136. 0

67 0. t3% 101.0 152 o. to% 137. 0

63 0. 15% 1 Ot. 0 153 o. to% 133. 0

71 0. 22% 106.0 15t 0. 15% 139. 0

72 0. 33% 107.0 1SS 0. 16% 190. 0

73 0. 39% 103.0 156 0. 10% 191. 0

7H 0. 29% 109.0 157 0. 22% 192. 0

7S 0. 3S% 110.0 153 0. 66% 193. 0

76 0. 33% 111.0 159 0. 16% 1 9t . 0

77 0.2 2% 112.0 160 0. 13% 195. 0

73 0. 96% 113.0 161 0. 66% 196. 0

73 0. 22% l It. 0 1 62 t. ts% 197. 0

31 0. 22% 116.0 163 1. 03% 198. 0

9t 0. 15% 119. 0 1 6

1

0. t8% 199. 0

35 1 . 05% 120. 0 165 0. 38% 200. 0
36 0. t2% 121. 0 166 0. 27% 201.0
37 0. 6t% 122. 0 167 0. 25% 202. 0

33 0. 56% 123. 0 1 63 0. 13% • 203. 0
33 0. 33% 12t. 0 169 0 . 1 1 % 2 Ot . 0

90 0. 96% 125. 0 170 0.10% 205. 0

91 0. 38% 126. 0 171 0. lt% 206. 0
92 0.10% 127. 0 172 0. 12% 207. 0

93 0. 15% 123. 0 177 0. 13% 213. 0
9 t 0.13% 129.0 173 0. 15% 2 1 1 . 0

95 0. 19% 13 0.0 179 0. 26% 2 IS. 0
1 3 0 l . s a % 216. 0
l 3 1 9. 35% 217. 0

1 32 l . 72% 219. 0
133 0 . 6 t % 819. 0
i at 0. IS% 22 0. 0
t 37 0. 13% 227. 0

1 S3 0. 12% 229. 0
139 0.11% 229. Q
190 0. lt% 230. 0



Mass Spectrum of
Bisphenol-A-d llt , bis (trimethyl si lyl

) ether

Inlet: Probe 46

191 0. 20* 231.

0

192 0. 112 232. 0
19? 0. 122 292. 0

198 0. 232 293. 0

199 0. 192 299. 0

200 0. 112 295. 0

201 0. 132 296. 0

202 0. 132 297. 0

209 0. 112 299. 0

206 0. 1 02 252. 0

207 0. 112 257. a

2 08 0. 192 253. 0

209 0. 172 259. 0

21 0 0. 292 260. 0

211 0. 312 261. 0

212 0. 202 262. 0

213 0. 362 263. a

219 0. 122 269. 0

215 0. 1 02 265. 0

217 0. 1 12 279. 0

213 0. 162 27S. 0
219 a. 222 276. 0

220 0. 322 277. 0

221 0. 162 273. 0

222 0. 992 279. 0

223 0. 6 02 230. 0

229 3. 152 231. 0

228 0. 132 293. 0

23 0 0. 202 .
295. 0

231 0. 352 296. 0

232 0. 152 297. 0

233 0. 1 02 298. 0

235 0. 222 313. 0

233 0. 1 02 320. 0

290 0. 192 335. 0

291 0. 122 337. 0

292 0. S12 333. 0

293 0. 192 339. 0
295 0.112 397. 0
296 0. 362 393. 0

297 0. 372 399. 0

298 0. 562 35 0. 0

299 0. 9 02 351 . 0

250 0. 162 352. 0

251 0.112 3S9. 0

2S3 0. 322 365. a
2S9 2. 1S2 366. 0

255 21. 132 367. 0

256 100. 002 363. 0

2S7 32. 272 369. 0

253 12. 222 370. 0

259 6. 362 371 . 0
260 1 . 692 372. 0

261 0. 512 373. 0

262 0. 102 379. 0

263 0. 1 12 333. 0
269 0. 902 389. 0

265 6. 992 385 . 0

266 26. 972 38 6. 0
2 67 8. 332 337. 0
r.'68 3.112 233. 0

2 A 9 0. 692 389. 0
c 7 0 0. 112 39 0. 0

21
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Mass Spectrum of Bromoethane-d 5

Ions at half-integer mass omitted.

K* HASS B

4 13 . 20 . 43
5 19 . 0 . 82
6 20 . 0 . 46
7 24 . 0 . 55
9 26 . 3 . 04

10 27 . 0 . 46
11 28 . 55 . 39
12 29 . 2 . 44
13 30 . 77 . 75
14 31 . 2 . 14
15 32 . 20.41
IS 33 . 3 . 56
17 34 . 93 . 42
13 35 . 2 . 15
19 36 . 0.11
21 40 . 0 . 62
22 41 , 0 . 25
23 42 , 0 , 28
25 44 . 0 . 64
26 46 , 0.61
22 50 . 0 . 34
33 66 . 0 . 67
34 69 . 0.11
35 79 . 4 . 29
36 80 . 0 . 92
37 31 . 6 . 25
32 32 . 0 . 33
39 83 , 2 . 26
40 85 , 0 . 17
41 91 . 1 . 08
42 93 . 1 . 35
43 95 . 4 . S3
44 95 . 0.16
45 5? . 4.01
43 105 . 0 . 63
49 107 . 0 . 30
51 109 . 0 . 55
52 111. 1.14
53 112. 3 . 60
54 113 . 100 . 00
5b 114. 5 . 46
56 115 . 95 . 98
57 116 . 2 . 22

23
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M
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Mass Spectrum of t-Sutanol-d*

Observed M
+

’, m/z 83 (0.09%)

PEAK I/SASE HASS
3 0. 322 22. 0

3 0.112 2S. 0

i a 0. 542 26. 0

1

1

0. 532 27. 0

12 13. 352 28. 0

13 0. 572 23. 0

14 3. 082 30. 0

15 0. 132 31.0
16 1. 0 72 32. 0

1? 26.382 33. 0

13 7. 862 34. 0

13 0.212 35. 0

20 0.232 38. 0

21 0. 122 33. 0

22 0.632 40. 0

23 0. 232 4 1.0
24 4. 372 42. 0

25 0. 272 43. 0

26 2. 222 44. a

2 7 2. 162 45. 0

28 18. 002 46. 0

23 0. 622 47. 0

30 0. 262 43. 0

31 0. 382 43. 0

32 0. 122 SO. 0

33 0. 252 52. 0

34 0. 202 54. 0

36 0 . 10 2 56. 0

37 0 . 242 58. 0

38 0. 332 6 1.0
33 1 . 232 62. 0
4 0 0. 332 63. 0

41 4 . 782 64. 0

42 100. 002 6 5 . 0

43 l 0. 372 66. 0

44 0. 652 67. 0

25
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Mass

Spectrum

of

n-Butylamine-



Mass Spectrum of
n-Butylamine-dg

f»K I/8flSE nfiss
2 l . 55

*

20. 0

3 0.30* 21. 0

5 0. 13* 27. 0

6 3. 23* 29. 0

7 3. 54* 30. 0

3 2. 09* 31.0
9 100. 00* 32. 0

i a 9. 34* 33. 0

i i H. 32* 34. 0

12 0.10* 35. 0

16 t . 29* 42. 0

17 0. 13* 43. 0

13 0. 62* 45. 0

19 2. 23* 46. 0

2 0 0.30* 47. 0

21 1 . 33* 43. 0

22 0. 34* 49. 0

23 0. 37* 5 0 . 0

24 0. 13* 51.0
29 0.21* 60. 0

30 0 . 10* 6 1.0
31 0. 36* 62. 0

32 0. 33* 64. 0

33 0. 33* 30. 0

34 0. 55* 3 1.0
35 7. 96* 32. 0

36 0. 62* 83. 0

27
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Mass' Spectrum of n-Butyric-d 7 acid

PEAK I/BASE flflSS
i 0 0. 147 26. 0

1 1 0. 1 87 27. 0

12 6. 4 27. 23. 0

13 1 . 737 29. 0

14 15. 487 30. 0

IS 0. 777 31.0
16 2.3 17 32. 0

17 2. 337 33. 0

18 5. 127 34. 0

19 0. 127 35. 0

20 0. 1 07 36. 0

21 0.317 38. 0

22 0. 687 40. 0

23 0. 377 41. 0

24 4. 327 42. 0

25 0. 397 43. 0

26 9 . 647 44. 0

27 S. 417 45. 0

23 12. 747 46. 0

21 0. 387 47. 0

30 3. 197 43. 0

31 2. 077 49. 0

32 10. 737 50. 0

33 0. 367 SI . 0

35 0. 197 57. 0

36 3. 947 53. 0

37 0.147 59. 0

33 0. 167 61.0
31 3. 6 97 62. 0

10 100. 007 63. 0

HI 6. 1 07 64. 0

H2 0. 737 65. 0

HH 0. 497 74. 0

46 1 . 27 7 76. 0

47 23. 767 77. 0

43 2. 367 73. 0

48 0. 237 79. 0

50 0. 927 93. 0

51 0. 357 94. 0

52 4 . 747 95. 0

S3 0.4 07 96. 0

29
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Spectrum

of

Chlorobenzene-d



Mass Spectrum of Chlorobenzene-d 5

PEAK I^BASE mas:
2 0 . 1 37. 19 . 0

4 0. 267 24. 0

5 0. 12 7. 25. 0

6 1

.

0 8 7. 26. 0

7 0. 62 7. 27 . 0

3 6. 98 7. 23. 0

1 0 3. 367 30. a

12 1 . 54 7. 32. 0

13 0. 297 35. 0

14 1

.

03 7. 36. 0

15 0. 2 07. 37. 0

16 5 . 1 27. 33. 0

1? 1

.

317 39. 0

13 1 1 . 95 7. 4 0 . 0

19 1

.

3 4 7. 4 1 . 0

20 3. 447 42. 0

2 1 0 . 137 43. 0

22 0 . 2 07 44 . 0

23 0. 3 07 47. 0

24 0 . 9 97 43. 0

£5 Q . 157 49 . 0

2 6 5 . 7S7 SO. 0

27 0 . 537 5 1 . 0

29 23. 6 97 52. 0

29 1 . 737 53. 0

3 0 33. S 27 54. 0

31 1 . 477 55 . 0

32 0 . 397 56. 0

33 0 . 227 S 7 . 0

3 4 0 . 137 53. 0

35 3. 417 59 . 0
36 1 . 367 60. 0

37 0. 667 6 1 . 0

33 0 . 3 07 62. 0

39 ‘0. 6 07 63. 0

4 0 0 . 657 64 . 0
4 1 0 . 377 65. c

42 0 . 747 66. 0
43 0. 1 07 67. 0
44 0

.

1 57 72 . 0

45 3. 267 73. 0

46 1 . 7 4 7 74. 0
47 1 547 75. 0

4 S 6 . 1 57 76 . 0

49 0 . 5 6 7 77 . 0

50 4 . 147 73 . 0

5 1 0 . 37 7 79 . 0

52 3 . 2 07 SO. 0

53 2. 6 97 3 1 . 0

54 91 447 32. 3

55 6 . 057 S3. 0

5 6 0 . 177 34 . 0

57 0 . 6 37 3 5 . 3

S3 0., 96 7 37. 0

6 0 0 .. 3 07 *3 9 . c
6 1 a

.

. 2 07 9 1 ., 0

62 o

.

177 99 0

64 3 . 337 1 1 S. a

65 3 . 0 77 116. 0
66 1 0 0 .0 07 117. 0

67 7 6 2 7 113. 0

6 S 32 32 7 119. 0

6 9 2 . 097 12 0. 0

31
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n-Decane-



Mass Spectrum of n-Oecane-d 22

flK I/SRSE nfiss
5 4. 16 7. 23. 0

6 0. 247. 29. 0

7 1 1 . 677. 30. 0

9 0. 347 31.0
9 2. 637 32. 0

1 0 0.6 17 33. 0

1 1 17. 147 34. 0

12 0. 377 35. 0

13 0. 2S7 33. 0

14 0. 557. 4 0.0
15 0 . 14 7. 4 1.0
16 6.397 42. 0

1 7 0 . 227. 43. 0

13 0 . 397 44. 0

19 1 . 027 45. 0

20 32. 007. 46 . 0

21 1 . 387 47. 0

22 9. 307 49. 0

23 4. 547 49. 0

24 39 . 637 50. 0

25 2.31 7 51.0
26 0. 137 52. 0

27 0. 197 54. 0

29 0. 797 53. 0

31 0 . 54 7 60. 0

32 0.437 6 1.0
33 8.947 62. 0

34 1.137 63. 0

35 14. 347 64. 0

36 6.617 65. 0

37 100. 007 66. 0

38 4 . 22 7 67. 0

4 1 0.267 74. 0

42 0. 277 76. 0

43 0.267 77. 0

44 3. 3 37 73. 0

45 0.907 7 9. 3

46 10.487 3 0.0
47 3. 057 3 1.0
48 34. 437 82. 0

49 l . 777 S3. 0

50 0. 327 92. 0

51 0 . 117 93. 0

52 1 . 0 S 7 94. 0

53 0 . 6 07 95. 0

54 7 . 2 4 7 96. 0

SS 2. 197 97. 0

56 19. 697 93. a

57 1.317 99.0
S3 0 . 367 110. 0

59 0.417 111.0
6 Q 4.337 112.0
6 1 0.377 113. a

62 5 . 5 9 7 114.0
63 0 . 4 27 115. 0

6 5 0. 19 7 127. 0

66 1 . 767 12 3. 0

67 0 . 5 17 12 9. 0

63 3.317 L 3 0 . 0

69 0 . 277 13 1.0
71 0.537 163. C

72 4.047 164.0
73 0.427 165.0

33
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Mass

Spectrum

of

Diethyl

ether-d



Mass Spectrum of Diethyl ether-dj
9

:rk I/BflSE MASS
3 0. 957 19.0
4 0. 337. 20. 0

3 1 . 697 22. 0

6 0. 1 27 24. 0

7 0. 627 26. 0

3 0. 127 27. 0

9 33. 177 23. 0

1 0 0 . 757 £9. 0

1 1 11. 947 30. 0

12 0.317 3 1.0
l 3 13. 337 32. 0

1 *4 1 . 547 33. 0

IS 100. 007 34. 0

16 1 . 0 77 35. 0

1 7 0.237 36. 0

13 0 . 277 33. 0

20 1 . 237 40. 0

21 0 . 107 4 1.0
22 0 . 7 9 7 42. 0

2 3 0.107 43. 0

24 0 . 4 3 7 44. 0

2 S 0 . 19 7 <+5. 0

26 9 . 7 0 7 46.0
27 0.367 4 7. 0

23 0.467 43. 0

29 0 . 327 4 9. 0

30 16. 147 50. 0

3 1 0 . 4 5 7 51.0
32 0. 177 54. 0

33 0 . 167 62. 0

34 0.797 6 5. 0

35 23 . 377 66. 0

36 0 . 9 07 67. 0

33 0. 177 69.0
39 1.007 - 82. 0

40 0. 7C7 S3. 0

4 1 IS. 727 34.0
42 0 . 737 35. 0

43 0. 267 96. 0

35
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of
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ether-d

34

Observed

M
,

m/z

278

(0.08%)



2
3
3
5
7
3
3

I 0

1 1

12
13
13
IS
16
17
13
13
20
21
22
23
24
25
26
27
23
23
3 0

31
32
33
3H
35
36
37
38
33
3 0

3 1

32
33
33
35
36
37
33
SO
51
52
53
53
S 5
56
57
53
53
60
61
62
63
63
65
66
67
63
63
7 0

7 1

72
73
73

Mass Spectrum of Di-n-octylether-d 3l4,

Observed M
+

, m/z 278 (0.08%)

I/BflSE nnss PEAK I/89SE
0. 607 19. 0 7S 3. 687
o. 19 y. 21.0 76 23.917
a. uy. 22. 0 77 3. 3 37
0. IS 7. 23. 0 73 3. 53 7
0. 35 7. 26. 0 79 0. 567
0. 36 7. 27. 0 83 0. 177
2. 237 23. 0 35 0. 637
0. 65 7. 29. 0 36 0. 18 7

13. 3351 30. 0 37 0. 377
0. 7251 31.0 33 0. 5 57
2. 177. 33. 0 89 2. 637

20. 237 33. 0 90 0. 7 57
0. 367 35. 0 91 1.717
0. 267 36. 0 92 0. 657
0. 1 07 37. 0 93 1 . 277
1 . 067 33. 0 93 0 . 117
0. 257 39. 0 96 0. 237
1 . 037 3 0.0 98 0 . 167
1 . 2S7 31.0 99 0 . 19 7

12. 337 32. 0 100 0 . 7 7 7
l . 357 33. 0 1 Q1 0. 337
1 . 327 39. 0 1 02 3 . 6 1 .7

5. 0 17 35. 0 1 03 1 . 637
33. 757 36. 0 1 03 6.337
3 . 0 0 7 37. 0 1 05 1 . 677

13. 567 33. 0 1 06 7. 337
1 0. 237 39. 0 1 07 0. 367
63. 357 SO. 0 1 09 0. 167
2. 087 51.0 1 1 0 0. 237
0 . 6 3 7 52 . 0 1 1 1 0.397
0. 127 53. 0 112 0. 327
0. 737 53. 0 113 0. 637
0. 227 55. 0 1 IS 0 . 1 07
0 . 377 56. 0 1 1 6 0. 667
1 . 027 57. 0 1 19 0 . 117
2. 3 97 53. 0 120 0.217
0.9 17 59. 0 121 0. 137
3. 277 60. 0 122 0.337
3. 557 6 1.0 1 23 0. 167

23. 727 62. 0 123 0 . 16 7
7. 177 63. 0 127 0 . 19 7

39. 627 63 . 0 123 0 . 377
16. 687 65 . 0 129 0 . S 3 7

100. 007 66. 0 131 0. 127
3 . 277 67. 0

1. 33 7 69. 0

0. 4S7 70.0
0. 3 77 71.0
0. 677 72. 3

0.637 71 . 0

3.327 79
,
0

1 . 337 7 S . 0

9.507 76. 0

9 . 327 77. 0

3 1 . 357 7 3. 0

5.7 67 79. 0

29 . 707 30. 0

12. 577 3 1.0
30. 357 32. 0

3. 167 83. 0

0. 137 33. 0

0. 277 35. 0

0. 3 77 36. 0

0. 157 37. 0

0. 237 33. 0

0. 937 39. 0

2. 127 90. 0

1 . 177 9 1.0
3.717 92. 0

3. 127 93 . 0

19. 777 94.0

ttflSS
35 . 0

36. 0

37. 0

33. 0

33 . 0

1 05 . 0

106.0
107.0
1 03. 0

103.0
110.0
111.0
112.0
113.0
113.0
1 IS. 0

113.0
122 . 0

123. 0

123. 0

125. 0

126. 0

127.

0

1 23. 0
123. 0

130. 0

131.0
132 . 0

133. 0

133.0
135. 0

136. 0

133.0
150.0
153. 0

160.0
16 1.0
162. 0

169. 0

13 1.0
193.0
13 5. 0

196. 0

210.0

37
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1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
2 5
36
37
38
39
40
41
42
43
44

of Mono-n-dodecylphosphate-d 2S , bis( trimethyl silyl ) ether
Inlet: Gas chromatograph

MASS 3 PEAK* MASS B

28 . 3 . 70 47 120 . 0 . 10
30 . 0 . 30 43 121 . 0 . 30
32 . 1 . 00 49 124 . 0.10
34 . 1.10 50 131 . .

0 . 20
40 , 0.10 51 133 . 5 . 70
42 . 0 . 20 52 134 . 1 . 60
43 . 0.10 53 135 . 1 . 70
44 . 0 . 20 54 136 . 0 . 70
45 . 0 . 80 55 137 . 0 . 70
46 . 2 . 70 56 133 , 0 , 40
47 . 0 . 20 57 139 . 0.10
48 . 0 . 60 53 147 . 1 . 40
49 . 0 . 20 59 143 . 0 . 30
50 . 3 . 60 60 149 . 0 . 20
51 . 0 . 10 61 150 . 0.70
53 . 0.10 62 151 . 0 . 30
59 . 0 . 20 63 152 . 0.10
60 . 0 . 50 64 153 , 0 . 20
61 . 0.20 65 154 . 0 , 30
62 . 2 . 40 66 156 . 0.10
63 . 0 . 10 67 157 . 0 . 30
64 . 0 . 60 68 165 . 0 . 20
65 . 0 . 10 69 167 . 0 . 30
66 . 1 . 60 70 163 . 0.10
72 . O . 30 71 179 . 0 . 50
73 . 6 . 10 72 180 . 0.30
74 . 0 . 90 73 181 . 2 . 20
75 . 0 . 60 74 132 , 0.60
76 . 0 . 90 75 183 . 1*. 10
-5 *?
( < . 0 . 20 76 134 . 0 . 20
73 . 0 . 10 77 135 . 0 . 10
79 . 0.10 78 193 . 0 . 30
30 . 0 . 40 79 ' 19 5 , 0,60
82 . 0,50 30 196 , 0.30
90 . 0.10 81 197 . 1 . 50
92 . 0.10 32 < G S’x — O . 2 . 20
93 . 0 . 10 33 199 . 0 . 50
94 . 0 . 50 3 4 2 0 0 . 0 . 20
96 , 0 . 20 35 207 , 0.10
93 . 0 . 20 3 S 209 . 0.10

103 . 0.20 87 210 . 0 , 20
105 . 0.10 S 3 211 . 53 . 5 0
110 . 0 . 20 89 212 . 17 . 50
115 , 0 . 20 90 213 , 6.30
117 . 0 . 10 , 9 1 214 . 1 . 70
119 . 0 . 40 92 21 b, 0 . 30

93 2 1

6

. 0.10
94 223 . 0,10
95 225 . 3 . 30
96 226 , 1.10
97 227 . 1 . 50
98 223 . 60 . 20
99 229 . 12.50
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Mass Spectrum of Mono-n-dodecyl phosphate-d 25 , bi s( trimethyl si lyl ) ether

Inlet: Gas chromatograph

AKS MASS B

100 230 . 6 . 40
101 231 . 1 . 20
102 232 . 0 . 30
103 239 . 0.10
104 240 . 0,10
105 242 . 0 . 60
106 243 . 0 . 50
107 244 . 3 . 40
10S 245 . 100 . 00
109 246 . 26 . 40
110 247 , 13.10
111 243 . 2 . 60
112 249 . 0.60
113 256 . 0 . 20
114 257 . 0 . 50
115 258 . 0 . 40
116 255 . 0 . 60
117 260 . 0 . 30
118 272 . 0.10
119 273 . 2 . 30
120 274 . 1 . 00
121 275 . 4 , 10
122 276 , 0 . 90
123 277 . 0 , 40
124 273 . 0 . 10
125 239 . 0 . 20
126 291 . 0 . 20
127 299 . 0.10
128 304 . 0.10
129 305 . 1.40
130 306 . 0 , 30
131 307 . 0 . 30
132 320 . 0 . 20
133 321 . 2.10
134 322 . 0 . 50
135 323 . 0 . 40
136 337 , 0 . 50
137 *5 n oJ.jo , 0 . 10
138 353 . 0 . 50
139 354 . 0.10
1 40 355 . 0.10
141 363 . 0.10
142 369 . 0.70
143 370 , 0 . 20
144 371 . 0.10
145 384 . 0.10
146 335 . 0 . 30
147 336 , 0 , 20
1 4 3 387 . 0.10
149 0 0 . 0 . 1 0
150 4 01 , 0,60
151 402 . 0 . 20
152 417 . 0 . 20

PEAKS MASS B

153 413 . 0 . 30
154 419 . 1 . 60
155 420 . 11.10
156 421 .. 3 . 00
157 422 . 1.20
153 423 . 0 . 20
159 433 . 0.10
160 434 . 0 . 20
161 435 . 1 . 00
162 436 . 0 . 30
163 437 . 0.10
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Mass Spectrum of Ethanol -d 5

PERK I/8RSE MASS
13 0. 777. 26. 0

It 1 . 077. 29. 0

15 IS. 437 30. 0
1 6 2. 187 31.0
17 1 0 0. 0 07 33. 0

13 6. 447 34. 0
1 3 0. 227 35. 0

20 0. 367 42. 0

21 0.247 43. 0

22 0. 747 44. 0

23 2. 197 45. 0

24 3. 227 46. 0

25 0. 377 47. 0

26 1.127 43. 0

27 26. 957 49. 0

23 1.637 5 0'. 0

29 20. 757 5 1.0
30 0. 747 52. 0
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Mass Spectrum of
Hexamethy 1 enetetrami ne-d x

2

Inlet: Probe 26 °C

flK I/BflSE MASS
2 0 . 117. 26. 0

S 1 . 39 7. 30. 0

7 1 . 037 39. 0

9 0. 697 92. 0

1 1 3. 067 99. 0

12 0. 767 95. 0

13 100. 007 96. 0

19 2. 567 97. 0

IS 1 . 027 93. 0

16 1 . 257 SO. 0

17 0. 227 53. 0

1 3 0. 2 77 6 0.0
19 0. 187 6 1.0
20 1 . 237 62. 0

21 0. 177 69. 0

22 0. 297 66. 0

23 2.297 79. 0

29 0 . 107 7 S . 0

25 0 . 257 76. 0

26 3. 597 73. 0

27 0. 137 79. 0

29 0. 177 33. 0

30 9. 037 90. 0

31 0.217 9 1.0
32 1 . 557 92. 0

33 0 . 257 93. 0

39 10.867 99. 0

35 0. S77 95. 0

36 0 . 9 9 7 102.0
37 0 . 367 109.0
33 0.617 106.0
90 0.207 113.0
91 l . 5 9 7 120.0
92 0. 39 7 121.0
93 19. 197 122. 0

99 0. 907 123. 0

95 0 . 117 150. 0

96 1 . 227 151.0
9 7‘ 59. 697 152. 0

9 8 9 . 667 153. 0

99 0. 137 159. 0

45



46



Mass Spectrum of Naphtha! ene-d g

flK I/BflSE HflSS
i 0. 3 1 X 30. 0

3 1 . 44/1 42. 0

4 0. ISM 50. 0

5 3. 46M 52. 0

6 0. 35M 53. 0

7 15. 1 OM S4. 0

3 0. 3 6M S 5 . 0

9 0. 5 9

M

So. 0

1 1 0. 40M 52. 0

13 1 . 22M 54. 0

14 0. 2SM 5 5. 0

IS 5. SOM 55.0
16 0 . 79M 57. 0

17 12. 73M 63. 0

13 1 . 13M 69. 0

19 0. 15M 7 0.0
20 0 . 2 1 M 74. 0

22 2. 32M 75. 3

23 0. 30M 77. 0

24 3 . 1 1

M

73. a

25 0. 27M 79. 0

25 3. 02M 30. 0

27 0. 47M 31.0
23 4 . ISM 32. 0

29 0. S6M 33. 0

30 2. 52M 34. 0

31 0. 17M 35. 0

32 0. 12M 36. 3

33 0. 4 OM 33. 3

34 0. 69M 9 0. 0

35 0. 24

M

94. 0

37 0 . 4 S M 13 0.0
33 0. 22M 102.0
39 0. 37M 104.0
40 0 . 2 3 M l 05. 0

4 1 2. 36M 106.0
42 0. 9 7

M

1 07. 0

43 7. 23M 1 0 % . 0

44 0. 63M 1 0
r
> . 0

45 0 . 2 0 M 113.3
49 0. 33" 130. 3

SO 0. 54 M 131. 0

51 5. 0 4M 12c . 0

52 1 .
73” 133. 0

53 10. 54

M

134. 0

54 1 5 . 3 4 Ji 135. 3

55 1 0 0. 0 0M 136. 0

S6 10. 5 4 M t3?. 0

57 0. 3 4

M

139. 3

60 0. 18M 150. 0

17
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Mass Spectrum of
2-Naphthalenesulfonic acid-d 7

Inlet: Probe 73 °C

me Z/'SflSE rmss
1 0. 332 19. 0

2 0.712 30. 0

3 0. 1 02 34. 0

S 3. 0S2 42. 0

b 0. S32 4b. 0

7 2. 232 48. 0

3 5. 142 52. 0

3 0. 342 S3. 0

to 10. bl2 54. 0

1

1

0. 342 5b. 0

12 0.212 59. 0

13 0. S42 bO. 0

If 0. 3S2 b 1 . 0

IS 1 . bS2 b 4 . 0

17 11. 1S2 bb. 0

13 2. 222 b7 . 0

20 1 . 132 70. Q

21 2. 292 7b. 0

22 l 1 . 202 73. 0

23 0. 372 79. 0

24 10. 372 30. 0

25 2. 122 3 1.0
26 23. 352 32. 0

27 l . 2S2 83. 0

23 0.412 83. 0

30 1 . 372 90. 0

31 0. 1S2 91. 0

32 0.912 92. 0

33 0. 3b2 93. 0

34 3. 522 94. 0

37 l . b02 104.0
33 l . 2S2 1 OS. 0

33 1 1 . 432 l Ob. 0

40 1 . 1 02 107.0
41 0. 3b2 103.0
42 0. 192 110.0
44 0. 432 113.0
45 0. 342 119.0
4b 3. 032 120. 0

47 2 0. b22 121.0
48 4b. 752 122. 0

43 14. 702 123. 0

SO l . b22 124. a

SI 1 . 422 130. 0
S2 2. 33 2 131.0
S3 20. b32 132. 0

S4 13. 9b2 133. 0

55 Sb. 922 134. 0

Sb 7. 932 135. 0

57 0. 732 13b. 0

S3 0. 132 137. 3

S3 0. 122 133. 0

bl 0.112 143. 0

b2 0. 902 149. 0

a 3 7. 0 52 ISO. 0

b 4 32. 422 l 5 1 . Q

bS 5.41

2

152. 0

bb 0. 4 52 154. 0

b3 0. 222 1 b 4 . 0

70 0. 302 lbb. 0

71 0. 3 02 tb7. a

72 0. 192 lb3. 0

73 0. 312 132. a

74 0.112 193. 0

75 0. Ib2 197. 0

7b 0. 5 92 193. 0

73 1. 0b2 213. 0

73 14. 232 214.0
30 100. 002 215. 0

91 19. 132 21b. 0

92 b . b 22 217. 0

93 1 . 0 02 213. 0

94 0. 142 219. 0
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Mass Spectrum of Nitrobenzene-d 5

flK i^ensE MOSS
3 o . s i y. 26. 0
4 0 . 6 92 27. 0

S 2. 987 23 0

7 14 . 477. 30. 0

3 0. 1 07 31.0
9 0. 1 07 32. 0

1 0 0. 1 07 33. 0

12 0. 3 07 35. 0

13 0. 257 36. 0

1 4 2. 067 33. 0

IS 0. 357 39. 0

16 3. 467 40. 0

1 7 0 . 997 4 1.0
13 S. 937 42. 0

19 0. 2 27 43. 0

20 0. 147 4 4.. 0

21 0. 177 46. 0

22 0. 3 07 48. 0

23 2. 2 07 SO. 0

29 0. 337 SI . 0

2S 16. 277 52. 0

26 2.447 S3. 0

2 7 SS. 197 54 0

28 2. 297 SS. 0

29 0. 137 S 6 . 0

31 0. 487 62. 0

32 0 . 3 07 64 . 0

34 1 . 457 66. 0

3S 0 . 117 67. 0

36 0 . 777 63. 0

37 0.317 69. 0

33 14.697 70. 0

39 0. 997 7 1.0
4 0 0. 107' 72. 0

4 1 0. S27 74. 0

43 2. 3S7 76. 0

44 0. 2 27 77. 0

45 1.427 73. 0

,46 0.167 79. 3

47 1 . S37 30. 0
48 S. 027 3 1.0
49 100. 007 32. 0

SO 6. 4 57 33. 0

Si 0. 227 34. 0

S2 0. 197 46. 0

S3 0. 667 97.0
S 4 12. 177 9 3. 0

SS 0.917 99. 0

5 6 0. 107 10 0. 0

57 l . 127 112.0
S 9 2 . 6 0 7 127. 0

60 SI. 447 123. 0

6 l 3 . S 9 7 129.0
62 0 . 4 17 130. 0
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Mass Spectrum of
2-Phenyl ethyl -1 ,-,2,2-d 4 -amine

flK I/'BflSE HASS
1 0. 1 IX 19. 0

2 0. 132 27. 0

3 1 . SHX 29. 0

H 3. 7351 30. 0

S 1 . H8X 31.0
& 1 00. 0 0 V. 32. 0

7 29 . 0 9X 33. 0

3 2. 2 IX 3H . 0

9 0. 1 H X 37. 0
1 0 0. 3HX 33. 0

1 1 1 . 09X 39. 0

12 1 . 3 4 X HO. 0

13 0. 7HX H t . 0

1 4- 0. 34X H2 . 0

15 0. H5X H 3 . 0

14 0. 32X H5 . 0

17 0. 28X H4 . 0

13 0. 74

X

SO. 0

19 1 . SHX SI . 0

23 1 . 0 9 X 52. 0

21 0. 78X S3. 0

22 3. 32X SH. 0

23 0. 14X 40. 0

24 0. 17X 41. 0

25 3. 33X 42. 0

24 0. 73X 43. 0

27 0 . 9HX 4 H . 0

23 1.1 HX 45. 0

29 2. 79

X

44. 0
30 2. 77V. 47. 0

31 0 . 3 0 X 43. 0

32 0 , 2 2 X 7H. 0

33 0. 2 OX 75. 0

3H 0. 1 7X 74. 0

35 0. H OX 77. 0

34 0 . 44X 78. 0

37 0 . 8 8 X 79. 0

33 0. 4 3X 3 0.0
39 0. 3 IX 3 1.0
HI 0. 51X 90. 0

H2 0. 77V. 9 1.0
H 3 1 . SHX 92. 0

H 4 8 . 9 1 X 93. 0

HS H . 3 OX 9 H . 0

H 4 0 . 7 OX 95. 0

H7 0. 13X 94. 0

H S 0. ISX 1 OH . a

«9 0. 39X . OS. 0

5 3 0. SIX 104.0
S 1 0. 7 3

X

107.0
52 0 . 11 X 103.0
s:i 0 . 1 OX 109.0
S5 0. 20X 119.0
54 0. 19X 120. 0

57 0. 3 OX 121.0
£6 0. 1 7 X 122. 0

29 0 . H OX 123. 0

40 0. 2SX 12H. 0

4 1 H . 34X 12S. a

42 1 . 44

X

124. 0

43 0. 2SX 127. 0
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Mass Spectrum of Phenol -d s

PEAK I/'BASE MASS
24 3.10 7 41.0
2S 7. 467 42. 0

26 4. 137. 43. 0

27 5. 037 44. 0

23 0. 137 45. 0

23 0. 177 46. 0

31 0. 427 48. 0

32 0. 44 7 43. 0

33 5. 447 50. 0

34 0. 167 51. 0

35 2.217 52. Q

36 0. 547 53. 0

37 2. 287 54. 0

38 0. 24-7 S5 . 0

38 0. 357 56. 0

to 0. 757 57. 0

4 1 3. 7 07 S3. 0

42 0. 147 59. 0

43 0. 147 60. 0

44 0. 387 62. 0

46 0 . 757 64. 0

47 0. 327 65. 0

48 l . 627 66. 0

48 0.307 67. 0

50 0. 877 63. 0

SI 4. 877 69. 0

52 6. 627 70. 0

53 11.417 71.0
54 0. 727 72. 0

55 0. 137 74. 0

56 0. 537 76. 0

SS 0 . 24 7 73. 0

S3, 0.307 30. 0

6 0 0. 237 31.0
61 0. 627 32. 0

62 0.217 96. 0

63 0 . 637 97. 3

6 4 7. 6 27 98. 0

65 91.1 07 99 . 0

66 6. 337 l 0 0 . 0

67 0 . 377 101.0
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Mass Spectrum of o-Xy1ene-d 10

flK Z/SfiSZ rtflSS
i 3. 152 30. 0

3 a. iS2 39. 0

9 0. 177. 33. 0

5 3. 232 92. 0

7 1 . 232 96. 0

a 0. 952 99. 0

9 0. 212 SO. 0

10 2. S32 52. 0

i 1 a. 222 S3, a

12 7. 222 39 . 0

13 0. 3 02 55. a

if 2. 392 56. 0

IS 1. S32 S3. 0

17 0. 332 62. 0

13 1.112 69. 0

19 0 . 1S2 65. 0

20 3. 232 66. 0

21 0 . 9 9 2 63. 0

22 0. 152 69. 0

23 7 . S3

2

70. 0

29 0. 1 52 71.0
as 0. 322 72. 0

27 0. 59

2

76. 0

23 0 . 36 2 73. 0

29 0.902 30. 0

30 a. 132 3 1.0
31 3. 992 32. 0

32 0. 972 33. 0

33 3. 3 02 39. 0

39 0.3 02 3 5. 0

35 5.212 36. 0

76 0. 3 62 37. 0

37 0. 132 33. 0

33 0. 122 90. 0

39 1 . 392 99 . 0

9 0 0 . 372 96. 3

9 1 6 . 19 2 97. 0

9 2 100. 002 93. 0

93 7 . 372 99 . 0

9 9 0.292 10 0. 0

93 0 . 9 9 2 103.0
9 6 0. 152 109.0
97 3. 272 110.0
93 0.212 1 l 1 . 0

99 0 . 7S2 112.0
SO 0 . 9S2 113.0
3 1 1 1 . S22 119. 0

S2 S. 122 1 1 S. 0

S3 96. 302 116.0
39 3. 9*2 117.0
55 0. 152 113.0
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