1) 3
No.51 58) No.59 61
No.62 65
71 No.72 92

No0.93 103
2 1

1) Csl
2 KBr

2 300 400mg
(3) Nujoll mull

AszSes
20mg
@
2 2
DS 701G

Y. Sekikawa and M. Shimada This Reports, No.16, 97 (1976).

No.17 111 1977
No.18 131 1978).
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19 1978

BC 21 18 1978
131 21

The Cumulative Index to IR Spectra of I rganic Compounds*

This time, the author compiled the Index of general i rganic compounds and minerals,respectively.
) General i rganic compounds
) Minerals

Examples

A spectrum's location is represented as A BC, for example, 3 21 is 21st spectrum in the
Collection No.3 (this Reports, vol 18, 131 (1978)).

* IR spectra collectio f No.1~No.3 (this Reports No0.16~18 (1976 1978)) and No.4.
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1 44
3 31
3 72 3 37
1 24 4 12
2 96 4 13
3 70 3 36
1 45
1 40 2 94
1 42 4 45
1 41 2 93
2 30 33 41 4 3 67
4 4 46
4 2 109
2 103 2 101
1 14 3 23
3 62 2 64
1 10
1 12 15 2 8
105 2 30 33 415
108 2 36
4 50 3 25
11 3 24
1 13 3 13
3 63 3
3 61 2
1 15 3 10
3
2 105 2 45
4 50 2 25
1 51 2 26
1 17 2 21
3 34 2 19. 20
1 16 3 32 4 102
3 33 2 16
1 65 2 29
1 18 3 19 .20
3 35 3 5
1 19 2 14
1 43 2 10
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19 1978
3 18 1 66 3 39
2 11 3 3
2 17 1 22
3 3 43
4 8 1 23
2 23 1 35
2 42 2 53
1 54 2 13 2 56
3 22 4 14
2 28 2 63 4 18
2 44 4 16
4 2 54
2 2 52 3 44
3 73 2 60
2 12 2 61
2 45 2 57
2 41 2 62
2 2 51
4 3 47
3 15 16 2 55
3 23 2 58
3 11 3 45
3 37 3 46
2 35 4 15
3 17 2 59
2 1 2 68
1 50 2 34 2 20
3 12 4 102
152223 2 33
2 27
2 15 2 104
2 43 3 27
1 53 2 22 3 28
378 3 26
3 14 3 64
3 66 3 1
2 87
2 88 1 5
4 48
121 3 74 2 106
3 38 2 100
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2 19
1 54 2

B W W R A

99
11

46

48
40

10
49
47
41

42

90
89
54
55
107

83

52
47
20
13
15
44
67
69
71
53
46

61
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PN AR

70
90
52
47
53
46

92
91
60

82

63
46
68
65
57
75

95
94
93
67
66
56
57
75

62
49
98
33

20

38

71
30
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12

10

35,
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81
36
72
67
68
32
80
73
74
65
39
69
50
49
42
76
77
33
48
79
41
78
43
31
39
48
66
75
40
34
51
38
19
37
21
24
26
34
26
29
84

19

1978

12

23
20
36
35
84
32
27
28
86
85
58
59
31
33
25
30
22
27
28
29
30
2 102

W A DDA DA DA DA DO ODNNMNPEPEPERERMAEDNDDdDDdDDdDDS

1 49



4 110
1 56
4 74 75

4 109

4 118

4 83 84 1 58

56

4 106

4 101

4 89

4 64 65

4 111

4 102 103
4 73

4 60

4 108

4 53
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95

51

2 31 32 4 119

4

56

2 32 4 119

4 100 2

67
96
73
58

18

94

4 115

4
4

96
98

4 105

59

69

77
62

71

50

57

91
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4 112
4 78.79

4 104

4 110

4 116

4 114

97

4 113
4 63
4 59

19

1978

4 117

4 107



()

o alumina
B alumina
y alumina
aluminium chloride
aluminium hydroxide
aluminium nitrate
o aluminium oxide 4 1
y aluminium oxide
aluminium phosphate
aluminium sulfate
ammonium carbonate
ammonium chloride
ammonium fluoride
ammonium hydrogenphosphate
ammonium iron () sulfate
ammonium iron () sulfate
ammonium metavanadate
ammonium molybdate
ammonium nitrate
ammonium persulfate
ammonium phosphate
ammonium phosphomolybdate
ammonium secondary phosphate
ammonium sulfate
ammonium tertiaryphosphate
antimony () oxide
arsenic () oxide
arsenic () selenide
artificial corundum
artificial cristbalite

()
barium carbonate
barium chloride
barium chromate
barium droxide
barium perchlorate
barium sulfate
beryllium oxide
bismuth () nitrate

Index (1)

4
4
3

2

30,

N W NNRP P RPPPRPPRPPRPPRP®RPPRPPEPPEPRNMNSSLN

N N P W W WL, DN

4 1-4, 2 30, 33

6

5
62
104
43
33

19
71

10
60
27
33
48
61
62
23
43
26
49
27
30
26
36
35

33
102

49
11
36
26
32
31

58

bismuth () oxide

bismuth () sulfate

boric acid

boron carbide

boron nitride

xide 2

boro 34,

()

cadmium oxide

cadmium sulfate

calcium carbonate (anhydrate)
calcined gypsum

calcium chloride

calcium dihydrogenphosphate
calcium hydrogenphosphate
calcium hydroxide

calcium nitrate

calcium oxide 2

calcium phosphate

calcium silicate

calcium secondaryphosphate
calcium sulfate (dihydrate)

calcium sulfate (anhydrate)

calcium sulfate hemihydrate
calcium tertiaryphosphate

cerium ammonium nitrate

cerium oxide

cerium phosphate

cerium () sulfate

cesium bromide 1 21,
cesium carbonate

cesium nitrate 2 52,
cesium sulfate

chromic oxide 1 51,
chromium hydroxide

chromium () oxide

chromium () oxide

chromium () sulfate (green color)
cobalt () carbonate (basic)

cobalt () chromate

cobalt () cyanide hydrate

1 51,

141

2
4
1

37
39
63

2 106
2 107

PN OWERNPRPNRNN

N W N W W W WwWwdAEADNMNDNDMNEDNMNDNDERPDNPRP

N

50

81

68
12
85
28
27
53

29
94
28
32
67
68
29
61
60
20
49
74
40

50
26
28

21
73

12
48
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cobalt () nitrate

cobalt () oxide

cobaltous carbonate (basic)
copper () oxide

copper () oxide

copper () sulfate pentahydrate

crystal soda
()
disodium hydrogenarsenite
dysprosium oxide
dysprosium phosphate
()
erbium oxide
erbium phosphate
europium oxide
europium nitrate
europium phosphate
europium sulfate
()
ferrous ammonium sulfate
ferric ammonium sulfate
()
gadolinium oxide
gadolinium phosphate
gallium oxide
germanium oxide
()
hafnium oxide
heavy water
hemihydrated gypsum
holmium oxide
holmium phosphate
hydrazine sulfate
()
indium oxide
iron () oxide
iron ( ) oxide
iron () sulfate
iron () sulfate
()
lanthanum carbonate
lanthanum nitrate

P NN DN R DN D

[

NN W P, A W N w N W AW w A A NN N IN

w

14
29

24

79

70

24

21

15
22
40

33
18

10
24

16

11

68
12
25
48

13
28
44
76
7

41
59

19 1978

lanthanum oxide
lanthanum phosphate
lead () chromate
lead ( ) nitrate
lead ( ) oxide
lead ( , )oxide
lead ( ) phosphate
lead ( ) sulfate
lithium borate
lithium carbonate
lithium chloride
lithium phosphate
lithium sulfate
lutetium oxide
lutetium phosphate
()
magnesium carbonate
magnesium chloride
magnesium nitrate
magnesium oxide
magnesium perchlorate
magnesium phosphate
magnesium silicate
magnesium sulfate
manganese () chloride
manganese () nitrate
manganese () oxide
manganese ( , ) oxide
manganese () oxide
manganese () sulfate
mercury () chloride
mercury () oxide
metaphosphoric acid
metasilicic acid
Mohr's salt
molybdenum () oxide
molybdenum () sulfide
()
neodymium oxide
neodymium phosphate
nickel () carbonate (bacic)
nickel () nitrate

2 38, 39
27
13
47
12
45
32
41
65

4
58
28
34
14
29

A W ERL DA WPE OWOSEDMDNDDNDWRMPH

47
13
45
52
33
30
46
66
63
16
27
43
15
75
2 108
10
56
95
33
2 22,1 53

3 71

[Eny
w
o

N D NN W OWNDNB™DDOWPRE OEEDN

P N W N

3 15,16
4 31
4 10
2 55



nickel () oxide
nickel () oxide
nickel () sulfate
niobium oxide

()
periodic acid
phosphomolybdic acid
phosphotungstic acid
potassium aluminium sulfate
potassium antimonate
potassium bromate
potassium carbonate
potassium chlorate
potassium chromate
potassium chromium sulfate
potassium cyanide
potassium dichromate
potassium dihydrogenphosphate
potassium disulfate
potassium disulfite
potassium ferricyanide
potassium ferrocyanide
potassium hydrogencarbonate
potassium hydrogensulfate
potassium iodate
potassium metabisulfate
potassium metabisulfite
potassium molybdate
potassium nitrate
potassium perchlorate
potassium periodate
potassium permanganate
potassium persulfate
potassium phosphate
potassium polymetaphosphate
potassium pyrosulfate
potassium pyrosulfite
potassium sulfate
potassium sulfite
potassium thiocyanate
praceodymium oxide
praceodymium phosphate

NN AN

N W W

N

A WO N EFP P OWOWWWPAMPEPOWEPPEPDAWWEDNMNDNDDNDNDNDWWDNWDNDNWLRPRPPRP

78
41

18
29
30
72
103
22

15
37
74
88
38
86
53
52
92
01
46
65
20
53
52
49
35
17
35
65
44
26
57
53
52
36
40
90
17
33
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precipitated silicon dioxide 2 19
()
rubidium carbonate 42
rubidium sulfate 51
()

samarium oxide 3 19, 20
samarium phosphate 4 34
scandium oxide 3 18
scandium nitrate 4 16
selenious acid 2 9%
selenium dioxide 4 8
silica gel 2 20
silicon dioxide 2 19,20
silicotungstic acid 2 101
silver nitrate 2 56
silver oxide 2 25
silver sulfate 2 80
soda ash 1 5
sodium azide 3 72
sodium bicarhonate 1 7
sodium bismuthate 2 97
sodium borohydride 3 64
sodium carbonate anhydrate 1 15
sodium carbonate decahydrate 1

sodium carbonate mo hydrate 1 6
sodium chlorite 3 31
sodium cobaltinitrite 2 64
sodium cyanide 2 87
sodium dichromate 1 66, 3 39
sodium dihydrogenphosphate 3 58
sodium dihydrogenphosphate dodecahydrate 3 59
sodium disulfate 1 16
sodium disulflte 1 17
sodium dithionate 4 44
sodium dithionite 1 45
sodium hexametaphosphate 2 82
sodium hypophosphite 3 60
sodium hydrogensulfate mo hydrate 1 39
sodium hydrogensulfite 1 42
sodium hydrosulfite 1 45
sodium metabisulfate 1 46
sodium metabisulfite 1 47
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19 1978
sodium metaborate 3 66 tin () oxide 2 17
sodium molybdate 2 98 titanium dioxlde 1 54, 2 13
sodium nitrate 2 51 titanium () oxide 1 54, 2 13
sodium nitrite 1 24 triiron tetroxid 2 44
sodium nitroferricyanide 1 67 trilead tetroxid 2 45
sodium perchlorate 3 34 trimanganese tetroxid 2 43
sodium periodate 1 19 tungsten () oxide 2 23
sodium phosphate 2 84 tungstic acid 2 100
sodium phosphowolframate (sodium ()
phosphotungstate) 2 102 urea 1 69
sodium polymetaphosphate 3 75 ()
sodium pyrosulfate 1 46 vanadium () oxide 3 23
sodium pyrosulfite 1 47 vanadium oxychloride 4 50
sodium silicate anhydrate 2 93 vanady! chloride 4 50
sodium silicate pentahydrate 3 55 vanady! sulfate 4 43
sodium sulfate 1 37 ()
sodium sulfite 1 41 water 3 2
sodium tellurite 3 70 ()
sodium tertiaryphosphate 2 84 ytterbium oxide 3 25
sodium tetraborate 1 68 ytterbium phosphate 4 31
sodium thiocyanate 2 89 yttrium oxide 3 24
sodium thiosulfate anhydrate 3 54 ()
sodium thiosulfate pentahydrate 3 55 zinc borate 4 47
sodium tripolyphosphate 2 83 zinc carbonate 4 11
sodium tungstate (sodium wolframate) 2 99 zinc chloride 1 14
strontium carbonate 2 48 zinc oxide 1 55 2 8
strontium nitrate 2 54 zinc phosphate 4 38
strontium sulfate 2 69 zinc sulfate 1 38
() zirconium oxide 2 14
tantalum () oxide 2 42 zirconium oxychloride 2 105
tellurium dioxide 4 9 zirconium silicate 4 45
terbium oxide 3 21 zirconyl chloride 2 105
terbium phosphate 4 35 zirconyl nitrate 2 63, 4 18
thallium nitrate 2 57
thorium nitrate 2 62
thorium oxide 3 73
thulium oxide 3 22
thulium nitrate 4 17
thulium phosphate 4 36
thulium sulfate 4 42
tin () oxide 2 1



()
albite

alunite
andalusite
a rthite
anthophyllite
antigorite
apatite
aragonite
asbestos
attapulgite
augite
()

baryte
bentonite
beryl
boehmite
()

calcite
cerussite
chalcedny
chromite
chrysotile
cli zoisite
cordierite
corundum
cristbalite
()
diaspore
dickite
()
epidote
()
forsterite
()
gadolintie
garnet
gibbsite
gypsum

Index (2) Minerals

4 112
51
93
69
72
4 117
4 109
1 56

L

4 66

70
57

4 104

110
112
101
108

4 73

4 60
4 64, 65

A D N BN

4 119, 2 31, 32

4 102, 103

4 105
4 76, 77

4 57

4 54,55

3 68

4 56

4 106
4 115

()
halloysite
hectrite
hornblend
hokutlite
hyperthene
()

Iceland spar
illite

()

jadeite
()
kaolinite
kyanite
()
malachite
metabentnite
monazite

montmorillonite

moon stone
mordenite
muscovite
()
natrolite
nephelin
()

olivine
orthoclase
()
petatlite
phlogopite
ptilolite
pyrophyllite
()

quartz
()

ruby

rutile
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4 78, 79
4 80, 81
4 70

4 116

4 110
4 82

4 68

4 83, 84, 1 58
4 52

4 111

4 85

3 69

4 86,~88
4 95

4 97

4 90

4 98
4 99

4 54,55
4 94

92
89
97
91

B S

4 100, 2 18

2 31
4 107



146

()
sapphire

scheelite
serpentin
siderite
sillimanite
staurolite
()

talc

topaz
tourmaline
tremolite

()

vesuvianite

()

witherite

2 32 4 119
4 118

4 72

73

4 113

IN

N

53
58

59

57

62

71

61

50

19

1978
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Ni203

nickel oxide
Nickel oxid
oxyde de nickel
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10

11

12

NiCOs 2Ni(OH

)2 4H20

basic nickel cabonate

basisches Nicelkarbonat

carbonate basique denickel
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PbCrO4
lead( )chromate
Blei chromat
chromate de plomb
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19 1978
16 Sc( 3)s XH20
scandium nitrate KBr disk
Skandiumnitrat
nitrate de scandium
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19 AIPO4

aluminium phosphate
Aluminiumphosphat
phosphate d'aluminium

T I T 184 T 1o !
[ T T ‘ -
| It f 1
% o I | | o
z , ‘ : s
7]
& ——— = e Y
2 N / e
zL ! i ]
<f \i 7]
& 3
[}
| ad >
z 2
w [e]
8 m
E o
i IS
s T + ;
: e ] il .
4000

3600 3200 1800 1500 1400 1300 1200 100 1000 800 800 700 600 500 400 300 200

=1

WAVENUMBER

Ce3(POg)4 XH20

cerium( )phosphate

Cer phosphat

phosphate de cerium

— eyt T S - , 1 - o . Lo - 1 166 ,{,_:n
=1 e ot S P — i - /\;*' i i \*
or ] sal N \ f ] \
| ; % ! o
= - / 1 R
g: N\ / M o >
zl . . [ [
<! o / o s
£ i 13
E . \ .2
z / 2
W i Q
g‘ m
W
o

; i ,
1300 1200 1100 1000 800 860 700 8O0 500 400 300 200

. it H
4000 36!10> J!Oi] 2000 2400 2000 lﬂliD 1800 1700 1600 1500 1400
WAVENUMBER

i

ErPOs XH20
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19 1978
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europium phosphate
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phosphate d'europium
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dysprosium phosphate
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600
after heat treatment at 600  attapulgite
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hectrite after remove a carbonate salt
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kaolinite after heat treatment at 600
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IR Spectra of | rganic Compounds No.4
IR Spectra of | rganic Compounds and Minerals

Kazuo WADA*
*Central Customs Laboratry, Ministry of Finance, 531, Iwase. Matsudo shi, Chiba ken, 271 Japan

This is the collectio f infrared spectra of i rganic compounds and minerals for qualitative analysis.

This is the 4th collectio f this infrared spectra series. Most of reagents for infrared measurements were
products of Wako pure Chemicals Industries Ltd. and Spex Industries Inc. (nitrates except cobalt nitrate).
However some compounds, lead chromate, phosphates and sulfates of lead and rare earth elements, were
synthesized in this Laboratry for these infrared measurements. Most of minerals were purchased from Nihon
Chikagakusha co..

Preparation methods of samples were (1) Csl disk, (2) KBr disk (20@ mm disk, matrix: sample 300 400
mg: 3 5mg) methods and (3) Nujoll mull methods (arsenic selenide (As2Ses) glass plate was used).

All spectra were obtained by a grating Infrared Spectro photometer Model DS 701G, Japan Spectroscopic co..

— Received Sep. 2, 1978 —



