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Petrological and mineralogical characteristics of mutton-fat obsidian
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Abstract: Modern petrological and mineralogical analytical and testing methods, such as Microzone X-ray diffraction
(LXRD), X-ray fluorescence spectroscopy (XRF), inductively coupled plasma mass spectrometry (ICP-MS), scanning
electron microscopy (SEM), micro-infrared spectroscopy (MIRO-FTIR), have been applied to systematically study the
phase composition, microstructure and chemical composition of the mutton-fat obsidian from an area. The results show
that basic characteristics of the mutton-fat obsidian are similar to those of obsidians from other two sources. They are
mainly composed of SiO2, Al.03, K20, Na20, belonging to the chemical composition range of rhyolite. These obsidians
consist of amorphous glass on a macroscopic basis, with lots of micro-nano sized minerals in the glass. Especially, the
mutton-fat obsidian has most abundantly distributed micro-nano sized minerals including potassium nepheline, magnetic
hematite and pyrite which are minerals having special chemical properties. This may be the reason why physicochemical
properties of the mutton-fat obsidian are obviously superior to those of other two types of obsidian.
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M HYS-1 K AR FE L ) 39 Bl E TC 3 ICP-MS pifr4i R (R 2) ml%1, & &EKZMKT 100 polg, A
EYIFA . BAEE S B PN 15.4. 11.0 A1 0.08 pglg, ik T GB 28480-2012 ififh A E W H BR & 1)
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Table 1. Bulk chemical compositions of obsidian samples

T SiO, Al,O3 Fe,03 Ca0 MgO K,0 Na,O TiO, P,0s 5%
HYS-1 7454 14.3 1.17 0.95 0.27 4,01 3.92 0.22 0.01 0.46
HYS-2 76.15 12.31 1.04 0.84 0.02 45 4.26 0.01 0.01 0.10
HYS-3 76.05 135 3.22 0.72 0.05 439 48 0.1 0.01 0.12

R2 HYS-IHAKHMEBTRIMMNER (wel(ng/g)

Table 2. Contents of trace elements of Sample HY'S-1

As Be Bi Cd Ce P Mn Sc \Y Cr Co Ni Cu
3.80 1.79 0.12 0.08 40.60 150.00 549.00 2.00 7.00 11.00 1.30 2.90 4.20
Ga Ge Cs Rb Sr Y Zr Nb Ba La Ce Pr Nd
14.36 0.42 2.68 99.30 161.50 15.40 153.00 9.00 1040.00 21.80 40.60 4.78 9.00
Eu Gd Th Dy Ho Er Tm Yb Lu Hf Ta Pb Th
0.52 2.34 0.39 2.34 0.49 1.62 0.27 1.85 0.32 4.00 0.80 15.40 7.29
2.2 ¥RBRETREH LR

¥ HYS-1 BREA AR 28T 200 B R A, B 10g K A FE AU ZER 100 °CHH 100 mL 4K
FIREI A, KB B T IHiB B N AR 100 °C, R4k 24 h, HRA AR =E, MG EORSW, WG
WAiCH 15 WE 109 MkE, ONE IR 100 mL 4k, 12 14d, B EIBETRICH 2 SHE.

F ICP-OES Al ICP-MS B4l g _Fid Fidl £, MEcRE&E, 4589 1% 3. RPar e
KHIN#ZE 100 °CH 1 SHESICRIBFHEN Z THIEFER 2 5. FRFFTHEELER Al TR
SMEHEHRLT 10 pg/L, METEREHERIKT 3 ng/L. KA FETERM (As). H (Cr. ##

(Cd) FI4% (Pb) #B/NT 1 pg/L, mAKT 2017 4F 4 A 19 Htd 41 St GB4806.4-2016 £ /i [F 5% &
G- TR 2 LT BT A2 (A Eoo RE & 4 (Pb) <05 mg/L. # (Cd) <0.07 mg/L, W%
A NME LS KR e, WA AT ENAEAFEYR, SaRgeemel, FHILER=
AR TAH A IR 2 ArE, 1% BB A E A SR AR AR 2 T

#3 WEMN100 CHAT HYS- 1A TEBRDE (pg/L)

Table 3. Contents of dissolved elements from Sample HY'S-1 at room temperature and 100 ‘C

Eike Ca K Mg Na  Be Al \4 Mn Co Ni Cu Zn As Cd Sh Ti Pb
1 025 033 005 381 - 1070.22 106 324 018 18 519 798 041 005 206 - 049
2 010 0.09 002 107 - 86.44 009 081 004 029 029 654 006 001 244

E: 15810 g ¥, 100 mLiB4E/KE T 100 *CHBH P INAGERE 24 h, BUEEWFTS: 258 10 g MA I 100 mLiBZEK, #iEEE
24 /N, B _EVEWTS.
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Fig. 2. Tg-DTG thermal analytical results of samples.

4 FHRBMES WAt PIARAL R S S H A - b SRR A LR

AR

4.1 FHRREARER FMNEHRME OtEBME-1T BT BRMED

AR B R OB S S, 7 R BB BN AT, (BAE E AT BOR S R T g #
HYS-1 i A KEA/NBRAAE (B 3), BHEARAN 47 5 “Bi 7. X8RS RN LT 4
W ERRL ARREZEYOR. BT TWEFE S EAR, SERAENZE, THEA—F, RIMHET
ABIEI AR I, Horh DU RRR I A S 2 . HYS-2 #ER T RIRE A KE NN R, TERA
U HYS-3 H I & R U2 AR 25 IR AN S A1 b oy BROEE BB AR v o 340, 7R U e s T~ WEEIT,
HYS-1 F1ik v] & BN G40/ NS B ), TfE HYS-2 1 HY S-3 # i A W 52 31

AN I3 VAN TR 0 T 5 AN = R o AN R T L9 U=l 2 S 1SRy T i L N ¢ RS E AP NS RN E PN
fERL2, GoRy PRz N BRI, Rififem. RIE TG EIER, HREA S5 KRS0
WORLAS IR R THIVE T, TR AR AL S TONL T s B Hh 2 I HH R AR P S 3ty M R LA 1230, HLHL
ARG . BOERe . WA s R A nEWE S, HYS-1 Ff P as
BHZN THCKHEZE TN NERT Y (- 4.



%13 2B, S R RS 1R AL

69

a HYS-1FEdh: b HYS-1#Ed: ¢ HYS-2 Ffdh; d. HYS-3 FE i
K 3 FEMTERMmE (2) FMIER Yt (by cv d) THEMEAH

Fig. 3. Micrographs for samples under transmitted plane polarized light (a) and
cross polarized light (b, ¢, d).
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Fig. 4. SEM images for Sample HYS-1.
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Fig. 5. The XRD spectra for samples.
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Fig. 6. The pXRD spectra and mineral species of Sample HYS-1.
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Fig. 7. The uXRD spactra and mineral species of Sample HYS-2.
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Fig. 8. The pXRD spectra and mineral species of Sample HY'S-3.
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