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APPENDIX A

Gur work on the lower-valent manganese oxides is summarized in this
appendix. Table 1A contains information on sample locality and purity.
Figures 1A-8A are representative of the various manganese oxides listed
in Table 1A. They were all obtained on T1Br pellets under the same
conditions as the figures presented in the text. Where the corresponding
spectrum in KBr differs significantly it is included in Appendix B. Spectra

of samples in Table 1A not included in this appendix are contained in

Appendix B as indicated in Table 1A.
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Figure 1A. Infrared spectrum of braunite. Presentation
intensity: 3442%.
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Figure 2A. Infrared spectrum of groutite. Presentation
intensity: 2682. Figure continued on following page.
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Figure 2A. Continued from preceding page.
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Figure 3A. Infrared spectrum of hausmannite. Presentation
intensity: 182%.
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Figure 4A. Infrared spectrum of manganite. Presentation
intensity: 812. Figure continued on following page.
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Figure 4A. Continued from preceding page.
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Figure 5A. Infrared spectrum of manganosite. Presentation
intensity: 244X,
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Figure 6A. Infrared spectrum of marokite. Presentation
intensity: 4142%.
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Figure 7A. Infrared spectrum of partridgeite. Presentation

intensity: 2482%.
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Figure 8A. Infrared spectrum of quenselite. Presentation

intensity: 404%.

Figure continued on following page.
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Figure 8A. Continued from preceding page.




APPENDIX B

The appendix contains infrared spectra of samples listed in Table 1
and Table 1A, which are not contained elsewhere in the paper. Some are
included here because they are helpful but not necessary to the dis-
cussions in the text: others, because they show significant differences
due to the use of KBr rather than T1Br. At least one spectrum of each
of the nearly pure samples in Table 1 and Table 1A are also included here

to give a fuller picture of the variation present in infrared spectra

of the manganese oxides.
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Figure 1B. Infrared spectra of pyrolusites. Presentation intensities
and pellet types: #1, 230%, T1Br; #2, 223%, T1Br; #3, 142X,

" T1Br; #4, 148%, KBr.
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Figure 2B. Infrared spectra of pyrolusites, continued. Presentation
intensities and pellet types: #5, 264%, T1Br; #7, 101%, T1Br:
#8, 177%, T1Br.
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Figure 3B. Infrared spectra of nsutites. Presentation intensities
and pellet types: #12, 280%, KBr; #16, 147X, KBr; #18, 79%, KBr.
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Figure 4B. Infrared spectra of ramsdellites. Presentation intensities
and pellet types: #21, 161%, KBr; #22, 161%, KBr.
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Figure 5B. Infrared spectra of coronadites. Presentation intensities
and pellet types: #23, 404%, KBr; #24, 256%, T1Br; #24, 2942, KBr.
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Figure 6B. Infrared spectra of cryptomelanes. Presentation
 intensities and pellet types: #26, 87%, KBr; #29, 243%, KBr;
#30, 124%, T1Br; #30, 1832, KBr.
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Figure 7B. Infrared spectra of hollandites and manjiroite.

Presentation intensities and pellet types: #31, 252%, Tl
186%, KBr; #33, 118%, KBr, P » 2528, TiBr; #32,
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Figure 8B. Infrared spectra of romanechites. Presentation intensities
and pellet types: #34, 102X, KBr; #35, 207X, KBr; #36, 280X,
KBr; #37, 138%, T1Br; #37, 180%, KBr.
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Figure 9B. Infrared spectra of aurorite and chalcophanites.
" Presentation intensities and pellet types: #39, 256%, KBr; #40,
1642, KBr; #41, uncertain, KBr.
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Figure 10B. Infrared spectra of lithiophorites. Presentation
intensities and pellet types: #43, 1512, KBr; #44, 167%, KBr.
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Figur; ll?l!i Inftared#zpectra of bimessites. Presentation intensities
" and pellet types: #45, uncertain, KBr; #48, 350%, KBr:
KBr; #50, 163%, KBr, | s 5, 308, Khrs 9, 101%,
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Figure 12B. Infrared spectra of birnessites, continued. Presentation
intensities and pellet types: #52, 1147, T1Br; #52, 114%, KBr;
#53, 140%, KBr.
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Figure 13B. Infrared spectra of todorokites and woodruffite. Presentation
iniensities and pellet types: #55, 155%, I'hr; #56, 1987%, KRr;
159, 172%, KBr; #6”, 175%, KBr.
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Figure 14B. Infrared spectra of rancieites. Presentation intensities
and pellet types: #65, 412%, KBr; #66, 112%, T1Br. Absorption
of braunite impurity removed from the spectrum of #65 (see text

footnote 3).




WAVELENGTH ¢MICRONS)
8 10 15 25

T 1§ T ! ¥ ] 1 i ] | |

BUSERITES

. N
. N

2 1 2 [ Iy i 2 | 2

0.3 4

ABSORBANCE

1200 1000 80 600 400
WAVENUMBER c¢cu-1)

Figure 15B. Infrared spectra of buserites. Presentation
intensities and pellet types: #68, 120%, KBr; #69, 97%, KBr.
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Figure 16B. Infrared spectra of groutites. Presentation intensities
and pellet types: #71, 244X, KBr; #72, 256%, KBr; #73, 296%,

KBr.
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Figure 17B. Infrared spectra of hausmannites. Presentation intensities
and pellet types: #74, 316%, KBr; #75, 188X, KBr; #76, 276%, KBr.
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Figure 18B. Infrared spectrum of manganite. Presentation intensity
and pellet type: 149%, KBr.
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Figure 19B. Infrared spectra of manganosites. Presentation
intensities and pellet types: #79, 260%, KBr; #80, 242%, KBr.
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Figure 20B. Infrared spectrum of partridgeite. Presentation
intensity and pellet type: 294%, KBr.



