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IR Spectra of Inorganic Compdunds

Kazuo WADA
Central Customs Laboratry, Ministry of Finance

531, lwase, Matsudo shi, chiba ken,
271 Japan
This IR spectra collection succeeds to Y. Sekikawa and M. Shimada, this reports, No.16, 97 (1976).
Almost of chemicals for IR measurements were reagents except natural products and several compounds.
Some spectra(4000 400 cm 1) were obtainede by Hitachi Grating Infrared Spectrophotometer Model EPI G2
and others(4000 200cm 1) were obtained by Japan spectroscopic Co., Ltd.. Grating Infrared Spectrophtometer
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Almost preparation were KBr pellet method. But preparation of some compounds were AgCl, pellet, TICI pellet

polyethylene film method or Nujol mull.
Received Sep. 30, 1976



113
Materials Infrared Spectra of Inorganic Compounds

1 BeO
beryllium oxide
Berylliumoxid
oxyde de beryllium
i 90 \ \ 9‘0 ; i ; M -
z P S Lo | ) - PN S R .
7 L ! sl Y.
ol : el e 1 e
= 80 Y S ,,__’ - 89 [
) ; : =B
Z: S S — ,X . . C et g
< A . - : i NI
v ‘ = ,,,,7,,,\_, f IO -
\ e g
: S - - A R — A
. LLoLoL20 . j E— - {]
= . : . : ST ; R
ST B i ‘ L N\ : L0
I : ! I [T e
i | i i 1 | o
T " Jaaca

: g "Tazs | i ] Y £ P9 /Ty PR
4000 3600 3200 2800 2400 2000 1900 1800 1700 1600 1500~ 1400 1300
WAVENUMBER (em™)

2 MgO(1)
magnesium oxide
Magnesiumoxid

oxyde de magnesium
—— 1 —_— -

'_l- O N EE == S5 e |
i 1 | | _'__;=ll—_'-{- -—_:_—,.-"' . . _L.I == " - |
e e e e S
Jam —— e ! | | n
-—. f : . 1 - . -+
- : i e s et T = . e
. T ] 12 T . _:nl—l = ;
el } ‘+ ' 1 . - - - o |-|
1 T m ' : ] T
._JI_I_:_I _E - = i 1 11 4 s - —""—i"‘""—_'
LT T T T R T TR TR i 1 IME WA B M @M W W 0w
WANEHUMBER (e
3 MgO(2) after heated MgO(1) at 873K
magnesium oxide
Magnesiumoxid
oxyde de magnesium
4l LT I N O ™ ! fle |
[ _,_,..-J;-|—! Tl oo o= i —‘\." L 1
] = i
11 -1 5 0 i o N AR AT A,
- T = 1 1] LT I [ "Iﬁ' o
I T TR [T | T T T H T TR Iy il I
I 1l B i i
]
1 o E
T T ; !
ol il IIII
L 3 T
L | B
g i - b
- — bk
TEE I ITH T 13 HNE N TN M e eI B P B S WD M W




114

17 1977
4 CaO(1)
calcium oxide
Kalziumoxid
oxyde de calcium
9 Q. i,
| . 1 I:
‘ ] L
5 . i ) d i
ar P T~ A P
i oA .
z _ - m
< [/
E N $
i r]
[ p-]
z =
g * &
@ ot -
]
. 10 i : ‘
: T i sz e s s ot e Gy e e ot | e
4000 3800 3200 2800 2400 2000 1900. 1800 1700 1600 1500 1400 13 1100 1000 900 800 700 600 500 400 300 200
WAVENUMBER (em™)
5 CaO(2) after heated CaO(1) at 1273K
calcium oxide
Kalziumoxid
oxyde de calcium
g =
7] o] = :
Q : 1 .
5 ua;
< @
E=7HS g
[ ) “E;
i &
30 i
2 ]
ln‘_" Q. 2 08
10 =
— 1 il 10
4000 3600 3200 2800 2400 2000 1900 1800 1700 1800 1500 7400 ' 1300 1200 1700 1000 %00 800 700- 609" 500 400 300 200
WAVENUMBER (cm™)"
6 NiO ()
nickel( ) oxide
Nickel( ) oxid
oxyde de nickel
L | | I} 1 H 1 | i | | | Il Il 1 il | | i | | | | | ! | | | ! | H | ] | H
p 1 I O S P S O B f ]
__________ b P gox‘[‘!vl‘Mllivl’lT/m‘
z il s Pl T 1 7T
<] N L I 1 S I
&. 20 H 2o / 1 10
e e N [
%‘ o L~ / L 2 >:
z ; j Vo L - [m
é i S \ I g
=i == \\ 2
- -
& \ z
g ™~ T m
¥ Z e X
Q 1. 3
== oot A JT
Tas = PSPy VS Y Y ) R Y /YT T Taxcz i m==mmf e
4000 3600 3200 2800 2400 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 GO0. 500- 400 3000 200

WAVENUMBER (cm™")



115
Materials Infrared Spectra of Inorganic Compounds

7 CuO ()
copper( ) oxide
Kupfer( )oxid
oxyde de cuivre

=t Id I I | I C ’H‘l 1| T = ]
H | Licliy I ik 1 ]
L R T 1 = I .. T : IJ I F
| ] ] i T : e : lf'f - H-l —
. 1 | | 1 -
Il T "Gl by 1 1 .ﬁ‘q S P I
i 1 ' | HEER A1 I |
I | i 1hila) FTH FTN
= 1 | } o ]
= L || 1 T 3 1 -
1k it 1 al=ta T i 1 11 i
| [N EME H TEH=T BTt
1 - {
. L= 1 L
| [ TISETT i 1
[ e e o oy T L
B BN DN N MO BN SN TN 1TH N B MM N e 1 1M B M e e N e dN M
WAVENLIMBER [am®'}

8 ZnO
zInc oxide
Zinkoxid
O;Q/de de zinc

1 T ] Loy L1 i Lo o
o e e e e o s i o S
i ] T _ L_ _T - : = e e .'.-' "-.t -
=t - | P - S ﬂr...
| - i | 1 | ! | |
: : 1 1 :
e — T - 1 i 'l 'I EII
= T i ¥ i ik -
M D v e e i —————
+ . T T ik it i
B 1 o ST : < I
: | . - e =T i |
] 1 il 1] | 11
= } - == '!,
JB_T. .|_ _.-.-I_.! ; o m C .
L] I PGE RN NN EE I (08 oA (30 i iR g N (M B B TR e B

W om
WANTHLSIER (cme :
9 CdO

cadmium oxide

Cadmiumoxid

oxyde de cadmium

e ! -+ T X T T L e
FHEH HHE

!
I [ L B B o B =i |
’ P L]
!\.'b". fl'"'. - =1 [

il |

ir

| — i " B
0 S T D e Da (6N IHE 1MW R 15M o I



116

1977

17

()

Quecksilber( ) oxid
oxyde de mercure

10 HgO

]
o

|
B I S P FTH

Mercury( ) oxide

= =T |

=kl

ATl ]
yREEANREE NN
“ Hie
A= n_n
SESSESSRSi
_M HHHH
B
= - -
AR EE 438
13l=
] J iz u
: =T |
L _F..H =
HEEC

L - b
+HE
ik 2

()

11 SnO

tin( ) oxide
Zinn( )'oxid

30100 0 (ME BN M T N S M M e

WAVEMUMBER (e}

I _ T
HHE
R
EEL S
FilE:
EREE
EERe
q |d ﬁr.l
i =
SEEBNARNLALE
||“_ : T
] LIEEE 3
___ I..IJ = ”
1171 =5
MR 2
"
c IRRERLREER
£ |
& T N
LR - .--+-.
g T g
_ m .hm.l -
- -

i mE T N i e 1N M

)

(

12 PbO

=

i

T T £ 3
..u..“.-ﬂ
i,
=

i@
RRERES:
i

8

1
i
Biis ﬂ

080 amA 1% 1EM

. -J_.] A

-
1]

lead( ) oxide
Platin( ) oxid
oxyde de platine

=

WAVEMUMBER [2m)



Materials Infrared Spectra of Inorganic Compounds

117

13 TiO:
titanium oxide
Titanoxid
oxyde de titane
I - | 1 T I T T
e = ! e
!_L T.f""’ | 1 i ot d: et i e
ESEfaEsacosaccinomcERRRiOs Sesrars
o i T s . v i
§| i TN I !‘: T al - i [! : I:'l 'I
= S A
E i TIERE T T
i i |
i 4] [ by L1
| . Dmiat i gt u .
N LR E B N ECECE B N B
WAV UM (oo
14 ZrO: atrange400 200cm !
zirconium oxide polyethylenfilm method
Zirkoniumoxid
oxyde de zirconium
— i 5 s e i -"—"%*L
! - 1 | | 1 "-:._I--— [ e |
iﬂ,f“ ! i H e - .
Frr et e |
3 e H = '
E ! - I
e -
N BN IR NN
15 MnO:

manganese( ) oxide
Mangan( ) oxid
oxyde de manganese

-

L1 | | | 1 1 HA LB
1 | | | | Jo
| | I | 1
I 4 EIE i S S B T = B =
; I : R
f s
|__ - - | Jj o
|| 1 i
] 1 — - i
- I' ! T T
f Lo o 5 - -
] | ! 12 HL T [ T
I T D f - "
1 -1 1 | i TR
| | &
| | 1L
| | & | ] |
S S I
Wi BN b R

] P 108 a |
TE TR (A i TR TR U TR S W D M W W B e B
WAVEMUMBER (om' )



17 1977

17 SnO-

tin( ) oxide
Zinn( ) oxid

GeO2 atrange 400 200cm !
germanium oxide polyetnylene film method
Germaniumoxid
oxyde de germanium
i - ] leulLy Ll ] .
T 1 1 i STt T T
— T L S ——
e it -F3 I e
| ] —F ey i Y .
W' 1 - ] i 1
"t 1 B FER iR TR L] I 1
] L | | 1 T - - i
-_l bl Bl T T T :
- - - |';" 1 i T B Vi L B TH :_
T b 0 - -
| Tt 1
1 2
| G =14 T i Tl 1 | 1
L - I I
WM NN ON M el BN dE e |

18 SiOz(natural)

silicon dioxide (quartz)
Siliciumdioxid (Quarz)

dioxyde de silicium (quartz)

oxyde d'etain
= ! L TETTIRE: alaTTol, e ik v 1N I 8 P ] ]
it e T
F -t | i 1
[ 1 f
— 1 L 1 A T
|- =
. f-" ir
. =1 =
Pl
s
A -~ -
o |
s | B
' T
I —— T

f 1 I - =
T N R R EENEE NN N EE T EE
WAVEMUMBER (e g

| e i i 1 e tem B
| b oe ] ] | ‘|'—'-'—— E ; i { 4 i
,I._..!..} o { | - 1 1A W I;| - I I H
T4 = ] N 1.1 Y ) '_? :
~ ! :"1 .-'J f I I ﬂi - E
- i s ,
| F! =] SN ! I i
T T 2 TR 1 v
i 1l ]
T I_"— ] T =
| : e L
I 1ok 1 s L
1 1 i o o | T 1
L | [ T 4 1 | | ol
1 1| 1 Leesaal T J0C3
U RN NW 6 1 (8 TR TN M T e EEW 3B TI0R M M PW N B MW W A M
WAVENUMBER [cm) o



19 SiO:

(

)

silicon dioxide (precitated) crystal
Siliciumdioxid (gefaillt) Kristallin

119

Materials Infrared Spectra of Inorganic Compounds

dioxyde de silicium(precipite) cristallin
! | i 1 1 . ]I :. 1 LT 3| |: I.r. I:'::.. i - H ]
| 1~ 1 T T M b i T i |
{ 1] { 1 [ -
T | ] ¥ | A FA i)
sl & ] 1 L8 [1=1 1 T T 'I:_. CH i . [
I 1 = y il I
[ { B, | i ! | .
Emgrs : : A
o | T T & P
i 1 I 1 Fi 1.7 .-In_f _
E Seeaa=s : S SfemmssmSsmElIiSIs
T y - 1
- 1 - L
[ 1 4.4
e e e A i o e e e e e e e e e
i XN T I D NN Bl (BN DB S (5M N 1B THM UM D0 3 BN M B W dW 38 D
WANERLIMBER (e |
20 SiOz
silicon dioxide(silica gel)
Siliciumdioxid(Silikagel)
dioxyde de silicium(silicagel)
| e — e
[ S i ] m ] ] I - 7 Y Sl e
B ] 3 = T O .V i
17 i v ——= e — "
i 1 "‘\ 1 21l
Il 1 | | il N T
I_.' | T I 1 j, 1 I ill_ 1
i 1 ! 1 | |
L I T | L i B 5
I ¥ ] i 1 I Y 5, O
E! o ' e — ' r
T Y ! I | [ 1 }-
E . . el 4 - - e ]
I' f 1 1 T i —L—t1
1 i I | — 1 'll
1 J.I-.I.n . 1 : i .ﬁl ! 1 1 _|_=|-_ 2 .
I T T TR T TR IO R T TR

21 CrGs

(

chromium () oxide
Chrom () oxid
oxyde de chrome ()

WAVENUSBIER (e

)

gt
WAVENUMBER (o)




120
17 1977

22 MoOs ()
molybdenum () oxide
Molybdan () oxid

Oxyde de molybdene
1 m o ——— i ' i 8 O i_ :
| |} i ] 1 [ T ¥ L T
E : . = e i —-—;':-"I""""F-. ; E i sl B ]
i S 1 T = i g P O P, BT P T B
él-! ' oo = 01 O 0 U AT 1 20
B EE e e e e e R i
E e L o = o 1 Zili 2 e’ ; LT G
) .: _— — -r‘!' i | : o ! .
f i ? Bt e o
Lo= . ) __;'_FF-I—'L. : e i Al L
R Bl g,
IS0 NN I T U M) TEM (NN ITH IHE ISED MM MG 13 N0 WD MM BE T BN WM 4N M He
WAVENUIMBER [am~]
23 WOs3 ()
tungsten () oxide
Wolfram () oxid
oxyde de tungsténe
= —— ' { I ' ' e
| ENEEEEE P o 0 T
EI z - ._.‘Jl 1
T Proeer e e N
N Vo i |- - — 1 mr. 1 .-l:‘il_1
i _ B — i i 1 I H _]I
[ - '\.IIII- | . =T i A i H-
_|____*_ o i R - 'y —r I-:—r - L
i ] ! it 1Ll
E_ —T | e ma | i I | '|i
| i | | | L -+: i 1 i | 1_= | | ;
! Laas 1 ! | [ - - 1 1 = I A R P ) S ————
WE W BN EOD N 1N (6 BN 1M (B0 S0 jwe (380 1IW IWE W BN W AW @M BN UM IH NI
WAVENUMBER [cm': &
24 Cu20 ()
copper () oxide
Kupfer () oxid
oxyde de cuivre |
. i k“" =] Fa ! - . !
T 1 I =1
o 1} + . . - -
. — I I - i W F
[1 T ré'l o " Jd

H i 0 =

L |
L L - j
| } | s il ] HE H ] H {
i | — ? I iH His 1 e
L] H H | -, i a4 g = E TR U 1
- T I 1 i t T

N WM DN NW jmn T oM (B O RN I W UMM F DM R PM Bl W B M W 1N M
WANEHLEER o .

[T

=



25

Ag20

silver oxide
Silberoxid
oxyde d'argent

AgCl pellet

26

at range 700 400cm 1!

Materials Infrared Spectra of Inorganic Compounds

polyethylene film method
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43 MnsO4

trimanganese tetroxid

Trimanganeetroxid

Materials Infrared Spectra of Inorganic Compounds
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46 KHCOs3
potassium hydrogéncarbonate
Kaliumhydrogencarbonat
hydrogéncarbonate de potassium
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magnesium carbonate
Magnesiumcarbonat
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Materials Infrared Spectra of Inorganic Compounds
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sodium nitrate
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caesium nitrate
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calcium nitrate
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strontium nitrate
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Materials Infrared Spectra of Inorganic Compounds

55 Ni(NOs)> 4H:0
nickel nitrate
Nickelnitrat

nitrate de nickel
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56 Ag NOs AgCl pellet
silver nitrate

Silbernitrat
nitrate d'argent

57 TINOs3 TICI pellet
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58 Bi(NOs): 5H:0 ( ) TICI pellet
bismuth () nitrate
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nitrate de bismuth
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60 Ce(NOs)s 6H20 ()
cerium () nitrate
Cer () nitrate
Nitrate de cérium
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Materials Infrared Spectra of Inorganic Compounds

67 CaSOs

calcium sulfate
Calciumsulfat
sulfate de calcium
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calcined gypsum
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69 SrSO4 "
strontium sulfate :
Strontiumsulfat i

sulfate de strontium
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70 BaSOas(natural)
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73 Crz(SOs)3 xH20 ()
chromium () sulfate
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potassium chromium () sulfate
Kaliumchrom () sulfat
sulfate de chrome et de potassium
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75 MnSOs 7H20

manganese () sulfate
Mangan ( )sulfat
suifate de manganése
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76 FeSOs 7H20
iron () sulfate
Eisen () sulfat
sulfate de fer
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78 NiSOs 7H20

nickel () sulfate
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79 CuSOs 5H20 Nujoll mull AgClplate
copper () sulfate
Kupfer () sulfat
sulfate de cuivre
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81 CdSOs xH20
cadmium sulfate
Cadmiumsulfat
sulfate de cadmium
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(NaPOs3)s
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sodium hexametaphosphate
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Ca(Hz2P0O4)2 H20

calcium dihydrogenephosphate
Calciumdihydrogenphosphat
phosphate de calcium dihydrogéné

KH2PO4

potassium dihydrogenephosphate
Kaliumdihydrogenphosphat
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sodium cyanide
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88 KCN
potassium cyanide
Kaliumcyanid
cyanure de potassium
I - - - |—r T—— i SIILT 3 P TaII T T - - = — .
e ! Ll 11 3 : . |
: . I i ! i |;_'u_—n i
H | - Foad =i i w0
|- 1 mr- 1 1% T
L | o L
| ] } - — - 1o 1 - -
] | T — TET -t
LT
I i : i e . _- BB - . ny;
1 1 el -
A .
- e T I
--_hf = Kl [
= I . m

WE NN N TR e D) vl (K e oE (5 N 18 TP T W B MM W O BE S W BE TN

WAVCHRUSECR (om)
89 NaSCN
sodium thiocyanate
Natriumthiocyanat
thiocyanate de sodium
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91 KaFe(CN)s
potassium ferrocyanide
Kaliumferrocyanid

ferrocyanure de potassium
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potassium ferricyanide
Kaliumferricyanid
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94 CaSiOs
calcium silicate
Calciumsilicat
silicate de calcium
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metasilisic acid
Metakiselsaure
acide metasilicique
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96 H:SeOs

selenious acid
selenige Saure
acide sélenieux
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97 NaBiOs3

sodium bismuthate
Natriumbismutat
bismuthate de sodium

98 Na:MoOas+ 2 H20

sodium molybdate
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natriummolybdat
molybdate de sodium
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sodium tungstate (sodium wolframate)

Natriumwolframat
wolframate de sodium
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100 H2WOq4
tungstic acid (wolframic acid)
Wolframsaure
acide tungstique (acide wolframique) - e
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101 SiO2 12WO0s: 26 H20
silicotungstic acid
Silicowolframsaure
acide silicotungstique
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sodium phosphowolframate

Natriumphosphowolframat
phosphowolframate de sodium

T umlllsurulm 1
it il ikl

WAVENUMBER |o=™")



138
17 1977

L] L— — ' [ - I ] W

103 KoH2Sb207 4H20
potassium antimonate T T R
Kaliumantimonat ! L -!i: =
antimoniate de potassium
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aluminium hydroxide

Aluminiumhydroxid
hydroxide d'aluminium
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zirconyl chloride
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106 B4C

107

108

boron carbide
Borcarbid
carbure de bore
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boron nitride it i
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nitrure de bore
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109 SiOz2 AlOs Fe203(87:7:2)
diatomaceous earth
Kiselgur
terre a diatomées
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