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Table 1. The mineral composition of lignites from the Shenli Coalfield as deduced from XRD analysis

it w(Ge) 710°¢ FYas

WL-1 133 SRR+ AL+ ERA +PRE + BEA + KA +&5 Y

WL3 53.4 R+ AL+ ERG + KA+ ERTBG+ A

WL-S 179 FRR+ AL+ ERA + RRA +PBKA +BEAE?

WL-13 1424 AR+ AE + EIG + ARG + EMER + Gi4kE"

WL-17 23.3 ERE+ AL+ BZBA + BHE +RRG + =KBE+ KR

WL-25 325 R+ AE+ERG+ PG+ BR+ANG+aR +KG+85Y

WL-27 133 ERF+ AL+ EPA+ ARG+ BRA+ BB A + K G +BFY

WL-30 517 ERE+BE+HEA + =KBE +BA+HEAT?

WL-31 432 EER+AE+EHA + BHE + REE + 845

W33 254 R + AR+ EPA + BRE +ANG + AR + B G + ZKEA + GHT + B
WL-36 97.3 EAR+ AL+ ZRAG+ KR

WL43 923 FEBRE + AL+ FWRA + PFE + G + HEMER + B8 + B KA +BKA +BEAT
HQ-6 0.85 T+ BX + RBA + B A + ST + K E + BE&D + REG

HQ-7 1.03 ERE+ AL+ FP A+ FRA + AIRA +FGT + SKEE +BHRT + ERBR

I HQ-6 #1 HQ-7 N MUET B, HAKNSZHEIHHE; ¥ RBIE5I A 0R(7].

®2 BAEABRNEERERN X HERTHEERIFER
Table 2. Semi-quantitative mineral composition (% ) of low temperature ashes of lignites from the Shenli
Coalfield as deduced from XRD analysis

BE _ GR S0 BEK WG WRA GHE BKG G99 Ai6 AB9 GRL ARG ARG GK
WL 28.6 53.1 3.7 4.5 7.5 - 2.7
WL-3 4.4 86.3 6.3 2.5 0.6
WL-5 54.5 28 6.1 4.6 6.9
WL-13 7.5 85 7.5
WL-17 8.4 78.3 9.4 3.8 -
WL-25 25.1 16.9 10 8.4 27.8 5 6.9
WL-27 45.4 41.3 2.6 2.6 4.3 3.9
WL-30 53.3 6.7 18 2.4 10.8 - 6.3 2.4
WL-31 39.1 6.9 43.4 4.7 6
WL-33 26.3 2.9 15.8 4.9 4.6 - 40.1 5.7
WL-36 40.3 41 2.2 5.6 9.7 1.2
WL43 30.4 25.1 10.5 6.3 6.6 4.3 5.3 11.5
HQ-6b 21.2 21.2 6.4 9.6 8 17.5 4.2
HQ-7b 40 11.6 6.6 3.8 19.4 9.1 7.6
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Fig. 3. XRD spectra of lignite samples and their low temperature ashes

from the Wulantuga germanium deposit. P
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MINERALOGY OF Ge-BEARING COAL FROM WULANTUGA SUPERLARGE
GERMANIUM DEPOSIT, INNER MONGOLIA, CHINA

ZHANG Qi'?, QI Hua-wen', HU Rui-zhong' , WANG Xiao-fei'"?
(1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550002, China; 2. Graduate School of, Chinese Academy of
Sciences, Beijing 100039, China)

Abstract: The Wulantuga germanium deposit (WGD) , with germanium ( Ge) resources up to 1600 tons, is a super-
large Ge deposit hosted in coal seams, which has been found in recent years. The mineralogical characteristics of Ge-
bearing lignite from WGD, as well as the contemporary Ge-barren lignite from the Hongqi Coal Mine, were systemati-
cally studied by X-ray diffraction, scanning electron microscope with energy-dispersive X-ray spectrometer ( SEM-
EDX) and electron probe microanalyser (EPMA). Results showed that the primary minerals in the Ge-bearing lignite
of WGD include quartz and montmorillonite, the secondary minerals include feldspar, kaolinite and illite, and minor
gibbsite, homnblende, pyrophyllite, gypsum, chlorite, anatase, pyrite, calcite, dolomite and weddellite. SEM-EDX
and EPMA analyses showed trace zircon, sphalerite, scheelite, chalcopyrite, halogenide, phosphate and Pb, Bi,
Cr, As and Sb-bearing minerals exist in the Ge-bearing lignite of WGD. No Ge-bearing mineral has been detected.

These results showed that Ge in Ge-bearing coal may be mainly associated with organic matter, while Ba, Zn, Ti,'
W, Pb, Bi, Cr, Fe, As, Zr, Sb, Cu, and REE may be mainly associated with mineral phases. Furthermore, silver-
bearing particles or native Ag have been detected for the first time in Ge-bearing lignite from WGD, as well as in Ge-
barren lignite from the Hongqi Coal Mine, indicating lignites from the Shengli Coalfield may contain considerable Ag
mineralization.

Key words; Wulantuga germanium deposit; Ge-bearing lignite; mineralogy; weddellite, native Ag



2 KT TR A AT 2 [ RRER v

(=" gKEG,  EAEST, WA, TN K, ZHANG Qi, QI Hua-wen, HU Rui-zhong, WANG
Xiao—fei
1 A gkFr, T/ &, ZHANG Qi, WANG Xiao—fei (v [EIRMF B, HUERGFWFTUIT, 1 R HbER (027 8 5 T

ROLEGE, SO, S PH, 550002; RSB, WF5TAERE, dbat, 1000039),  JRAESE, B, QT
Hua-wen, HU Rui-zhong ("P [EIRL £, BRI Z0F 00T, i PRIBER AL 22 [ 5K 6 S s =, s
, $tBH, 550002)

. e (e G
HELT) 4 ACTA MINERALOGICA SINTICA
i, &0 - 2008, 28(4)

51 B 0

LA IS BRI I L IS TR S 25 T A 1999 (3)

2. &M Py 52 IR I B PRIB A K K5 ) D3] - BT 2001 (3)

3. KL VA ESC. AR 2ok, ZOHOZE. DU P25t RIOEFE e B 0 R R A T 50 - B
M 2003 (4)

4. FLRL R L MR 1 ER. B0, KR, Jn P MR S R G U A B )
FRIC)-PEHMR S MR 2004 (D)

5.Brown R D Germanium—2000 2001

6. Zhuang X G.Querol X.Alastuey A. Juan R Plana F Soler A L Du G Martynov V V Geochemistry and

mineralogy of the Cretaceous Wulantuga high—germanium coal deposit in Shengli Coal Field Inner

Mongolia, Northeastern China 2006

7.Qi H W.Hu R Z.Zhang Q Concentration and distribution of trace elements in lignite from the Shengli

Coalfield, Inner Mongolia, China:Implications on origin of the associated Wulantuga Germanium Deposit

2007

8.Qi H W.Hu R Z.Zhang Q REE Geochemistry of the Cretaceous lignite from Wulantuga Germanium

Deposit, Inner Mongolia, Northeastern China 2007

9. HF AL VARG, 25 SO, G R A U S DR S0 -0 2E R 1997 (4)

10. F . VEikat, MOS0 . BT IRV R AR DI SO - R 1996 (2)

L1 . RS, JRAP S0 YR 4 R R 2 L IRAE IR 1 F D8 S0 -1 s A M Bk 2 i i

2000 (4)

12, A SC. SR A VOB PR B 70 3 MR A 2% DRI ST = B 5T S5 B4 2002 (2)

13, JAESC. WIS, IR0, e ImI RN T TR R A G5 B e 1) 26 2 DHIFRE ST - kb 2% 2002 (2)
14, AR, WG R0, e IR R R B R e ZIR A2 DR S0 ] - MR fE 2% 2002 (3)

15.Qi HW.Hu R Z.Su W C.Qi L Feng J Y Continental hydrothermal sedimentary siliceous rock and

genesis of superlarge germanium (Ge) deposit hosted in coal:A study from the Lineang Ge

deposit, Yunnan, China 2004

16. FEPCF. KGR 50, 7500 G B ARG LIS B 1 B bR A 22 R AR D8 S ] - HhskAb 27
1997 (4)

17, FEBCP 5 500 508 XU AP, ARZENI Il KRB R RS 9T 1998 (22)



http://d.wanfangdata.com.cn/Periodical_kwxb200804015.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%90%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%9a%e5%8d%8e%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%91%9e%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b0%8f%e9%a3%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Qi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QI+Hua-wen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Rui-zhong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Xiao-fei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Xiao-fei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c1000039%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c1000039%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%9f%bf%e5%ba%8a%e5%9c%b0%e7%90%83%e5%8c%96%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e8%b4%b5%e5%b7%9e%2c%e8%b4%b5%e9%98%b3%2c550002%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-kwxb.aspx
http://c.wanfangdata.com.cn/periodical-kwxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%85%b0%e6%98%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a7%a6%e8%83%9c%e5%88%a9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgmtdz200103008.aspx
http://c.wanfangdata.com.cn/periodical-zgmtdz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e8%be%be%e7%a5%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ad%a6%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e5%9f%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e4%ba%91%e6%9d%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%84%e8%89%b3%e7%90%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%bf%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xddz200304014.aspx
http://c.wanfangdata.com.cn/periodical-xddz.aspx
http://c.wanfangdata.com.cn/periodical-xddz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e8%be%be%e7%a5%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ad%a6%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e5%9f%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e4%ba%91%e6%9d%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e5%bd%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%84%e8%89%b3%e7%90%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%ab%8b%e6%88%90%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_mtdzykt200401001.aspx
http://c.wanfangdata.com.cn/periodical-mtdzykt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Brown+R+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhuang+X+G%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Querol+X%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Alastuey+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Juan+R+Plana+F+Soler+A+L+Du+G+Martynov+V+V%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qi+H+W%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hu+R+Z%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Q%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qi+H+W%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hu+R+Z%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Q%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e8.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%91%9e%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%95%e7%8c%ae%e6%ad%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e6%96%87%e8%b6%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e9%80%a0%e5%86%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_kwxb199704002.aspx
http://c.wanfangdata.com.cn/periodical-kwxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%91%9e%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%95%e7%8c%ae%e6%ad%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e9%80%a0%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e6%96%87%e8%b6%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bc%86%e4%ba%ae%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_kwxb199602001.aspx
http://c.wanfangdata.com.cn/periodical-kwxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%91%9e%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e6%96%87%e8%b6%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%9a%e5%8d%8e%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%95%e7%8c%ae%e6%ad%a6%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_kwysdqhxtb200004002.aspx
http://c.wanfangdata.com.cn/periodical-kwysdqhxtb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%9a%e5%8d%8e%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%91%9e%e5%bf%a0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_mtdzykt200202001.aspx
http://c.wanfangdata.com.cn/periodical-mtdzykt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%9a%e5%8d%8e%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%91%9e%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e6%96%87%e8%b6%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bc%86%e4%ba%ae%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dqhx200202007.aspx
http://c.wanfangdata.com.cn/periodical-dqhx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%9a%e5%8d%8e%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%91%9e%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e6%96%87%e8%b6%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bc%86%e4%ba%ae%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dqhx200203012.aspx
http://c.wanfangdata.com.cn/periodical-dqhx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qi+H+W%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hu+R+Z%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Su+W+C%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qi+L+Feng+J+Y%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e15.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e15.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e15.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%84%e6%b1%89%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%87%91%e9%92%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%82%85%e5%ae%b6%e8%b0%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%ae%b6%e7%83%82%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dqhx199704005.aspx
http://c.wanfangdata.com.cn/periodical-dqhx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%84%e6%b1%89%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%ae%b6%e7%83%82%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%82%85%e5%ae%b6%e8%b0%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%87%91%e9%92%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e7%82%bd%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b9%e5%be%b7%e5%88%9a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e17.aspx

18. Seredin V V Rare earth element-bearing coals from the Russian Far East Deposits 1996

19. Seredin V V.Danilcheva J Coal-hosted Ge deposits of the Russinn Far East 2001

20. (LA, Bid e, AQIg. SR8 ik A PER RO o S ER 2% 2006

21.Monte M D.Sabblonl C Weddellite on Imestone in the vnice evironment 1983

22.Beazley M J.Rickman R D. Ingrain D K.Boutton T W Russ J Natural abundances of carbon isotopes

(14C, 13C) in lichens and calcium oxalate pruina:implications for archaeological and

Palecenvironmental studies 2002

23.Mandarino J A.Witt N V Weddellite from Biggs, Oregon, USA 1983

24.Mandarino J A Weddellite from Lutterworth Township, Haliburton County, Ontario 1983

25.Malainine M E.Dufresne A.Dupeyre D.Vignon M R Mahrouz M First evidence for the presence of

weddellite crystallites in Opuntia ficus indica Parenchyma 2003

26.Griffin G M. Sawyer R K.Melkote S R Weddellite occurrence in peats and other organic-rich

sediments of Florida 1984 (3)

27.Kalaitzidis S.Christanis K. Georgakopoulos A.Femandez-Turiel J L Papazisimou S Influence of

geological conditions during peat accumulation on trace element affinities and their behavior during

peat combustion 2002

28. Graustein W C. Cromack K.Cromack K.Sollins P Calcium oxalate:occurrence in soils and effect on

nutrient and geochemical cycles 1977

29.Mcalister J J.Smith B J.Neto J A B The presance of calcium oxalate dihydrate (weddellite) in

strcet sediments from Niteroi,Brazil and its health implications 2000

30. Lowenstsm H A Weddellite in a marine gastropod and in antarctic sediments 1968

31.Monte M D.Sabbioni C.Zappia G The origin of calcium oxalates on historical buildings, monuments

and natural outcrops 1987

AR http://d. wanfangdata. com. cn/Periodical kwxb200804015. aspx

TN 20094E12 13 H


http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Seredin+V+V%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e18.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Seredin+V+V%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Danilcheva+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e19.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e5%be%b7%e8%b4%bb%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%b3%b0%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%a3%e4%b8%96%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%86%9b%e8%90%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%92%e6%98%86%e5%88%a9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e20.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Monte+M+D%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sabblonl+C%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e21.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Beazley+M+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rickman+R+D%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ingrain+D+K%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Boutton+T+W+Russ+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e22.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e22.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e22.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mandarino+J+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Witt+N+V%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e23.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mandarino+J+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e24.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Malainine+M+E%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dufresne+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dupeyre+D%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vignon+M+R+Mahrouz+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e25.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e25.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Griffin+G+M%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sawyer+R+K%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Melkote+S+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e26.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e26.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kalaitzidis+S%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Christanis+K%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Georgakopoulos+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Femandez-Turiel+J+L+Papazisimou+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e27.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e27.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e27.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Graustein+W+C%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cromack+K%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cromack+K%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sollins+P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e28.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e28.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mcalister+J+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Smith+B+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Neto+J+A+B%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e29.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e29.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lowenstsm+H+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e30.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Monte+M+D%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sabbioni+C%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zappia+G%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e31.aspx
http://d.wanfangdata.com.cn/ExternalResource-kwxb200804015%5e31.aspx
http://d.wanfangdata.com.cn/Periodical_kwxb200804015.aspx

