2015 4F 11 A
November 2015

A 5 W
ROCK AND MINERAL ANALYSIS

Vol. 34, No.6
643 ~ 651

XEHS: 0254 —5357(2015)06 — 0643 — 09 DOI: 10.15898/j. cnki. 11 —2131/td. 2015. 06. 007

e FEE A L BN X S B 1% Mapping £ AR WFSEREY P 1
J 53 ME 5 AIE

AFF, THE, FMp, Al
(L. WYL PSR, WL BUM 3100055 2. (IR HUTRREBITEBE, 1LI7% W 250013
3. WL T KRS TR, WL B 310014)

W X HEAREL TR A (EDS - Mapping) T AHMEE BHLA F ARAETH > AAFIE, ALK
A& o Hai e A mE e X H&REENEESITHA, D R )2k E2 5 F# L& Ao LT 0 o0 A i
AEFo MEHERATRNR , RS T ) T EFEALS LerhRwEmx 4z, SREAN, AL &

B AE B A M AR AR AR RS DR R TR A T 2T e B e B R EEZ ), B
R DR IUH R B LB AR AR 4 o T AVEF 5 ) 69 1% K x4 2 — M o ) 2, 43 B) 3 &4 7 Fo i AL
BT XA Agy gsAu, ssTegFm Phy 5, Tey 4, 3o T A 245 R4 257 F o A AT A F o il om ™ 4 84
B TGESHRBAEB EREZELT — BB ERG AT 3k, TASFHEH 09567 ARBERR LH,
KW FH Y AR, AR EEL; X & A8 Mapping K

FESES: P578.15; P575.2; P575.5

8™ AE H IR Sr s AR A R o U Ak
Yy s g 7 LB B AR SF R AP TR
BT R LA ) o0 HORAT, S B 1Y
FERIZ — B A SR AT 5T AR A 1
AN FERE T A B G R AL TR KT, B S
A7 R Il Wt it , R AR R AR HE . ol T A4 R
TCR BAT BRI AP, 75 IR 5 b R A 2
o ) G R AR B AR 2 L R B A ), B A
G R TR AR B AL 2% IR AR RS T RIS
ERE TR P ALY BRI A AL
PP RFE B SO IR i S R
24U TR A A B SR 4
O HR ALY R Z AR S R Ak PR T 3% A AR5 A R
Cfhe

N TR AR R 5 BT ) I S R X
O, R AT A R T ROIE LRS54, 18 2R 5
X A S A o Z 18] ) SEHREAT BIE ST, ARAT A1 R
XA 5 R o i 2 A B2 T

SCERARIRAD: A

R LY X 4R RE TS { (EDS — Mapping ) )t
BB RGO EEMFIE k2~ W
L S U 2 ) A0 W 6 RN X S 4R RE 1S BB 1 0
A N A5 S SRR IR, R 40 K G B AT T K A T 4
T 4307 210 bERMITFE 4075 B T 4 B8 £ 1 1
U028 e HAE v 4 35 S L4 (HRTEM) Af R A
(K755 A R IE I % 1 3k (HADDAF ) ¥ 17 1 1 3% 5t
(STEM) 4347 , 45 45 mi P BE Y X 5T 28 RE 1% 13 7T 16 J5
FHRHATICEG . X HELREISHE TR A
(EDS - Mapping ) 70 #1 B F EA B P R IG5
SRR S TR A TSy T A R
M AR TR S8 A 45/ 1 5 T 4
W TRATIR S 2 /1%t R B B i 50, 2 7 [ 4
BT M2AR T e E S 37 45U i 1
JHA AW o A SO T e 23 #4141 L 4% ( HRSEM)
I X R RETE 1) 7C 2 1T /3 45 (EDS - Mapping) £5 4
IR R AR VAR FE 40 SR 14
o3 JEB A RGBS R RIATOIE  E T —ES

Wfs HHA: 2015 -08 - 19; {E[E HHA: 2015 —10 -22; #EZHHEF: 2015 - 11 -09
E£TH: ERANREAILE R ITH (41372086 ) ; 1 [E 1 f R JHE W H (12120113015100) 5 [E - # IR 0" W E S

SR TR (2014 — K4)

PEZ B I W51, R B R TR, NS 07 2 S AN FABIESE o E-mail : dzkeyjs@ aliyun. com,,
BIER : 5L, 8%, W) SRR AE AN FHIF 5T . E-mail: zhengyifan@ zjut. edu. en,

— 643 —



%6 1 o

a0 Wt

2015 4

http; // www. ykes. ac. cn

0 P A R AT RS A BIE S T i, ] o Ji 9 e A
SRR S F

1 My 5t

LLAR JH 2R FE 48 B A, 37 3 7 R T A S v
i, A A Al e AR R 5, R DS W 2T LAV, 6 P
BRETH, JE L S TR A A Y R
JEG A" BT RS % 7, NNW 5] ) 3T IR S )
NW [a] By 2242 6 1 )2 Moo J a1 A, 3t )2 LAy
Jetr A RIINECE St oo R KA a5
b iRz A L R AN LT e P A Y A e
I LR — AR TG SR 2L B N T E 2 KN
KB a A AR B A i i A A okl 2 s
Ao [RIBTE BT UK LS SR S R A Bk
BB BT B TR Fh A AR IR Y B SE 2 M R R &
B NNW i e H R XN B S5 T
W R, T EW e A NW [ W7 28 h e H W 2409 IR
AR A 20 N ) A M 1, LA
RIE F1 W RN AER, 1 #R 1K 2200 m, i B AR fL 45
K, — NS5 ~15 m, BN 0.5 m, F 54k 30 m
Ity ABURHE TR i 650 mo, I [a] B A [ 24 2
PR, BAAGE 1) 85°, fii ) S, i ffy 45° ~68°, Ky —
SRAHPEEIRTZ o IR WAL 52 DI ) B ik Ll s
W )2 IR P, 2B H 0 T 5 5K 3 s A, 725 1
SR Sl R BR A Bk DA, IR R A
(PRI AR Ko G4k, T B 14

2 FEECREER BT i
2.1 FENCRAE SRS

AR AT 2 B UE ofe P 4 [ P 20 2 DL ) 5 il
WIS 0. 0 H NS RIS S iR K
LA 2730 5 e PR B e B A 0 — A7 — UK
A - B RERET . ASCED X HORSE TR
P AR S A, 45 GL - 11 .GL -31 .GL =33,
GL - 52 1 GL - 62, #17 R Ge W Ak 2% 1L 53 A S A
FEE . TERTI A AW AR S e E, X
EE T ARRMEMBRIRAR AN 2 D, W5 Hh
ZH - b1FI 7] =3 e Aot i, R i e b FEI
SRAERLE, BN R AT R B R R R X 5
L RETE A5 T o
2.2 FESVIOMIE BRI S FAIE

FEIE A0 0 A« 0 AN Sk 37 & S 491 4 L
(Hitachi S —4700 &Y, HA H 3228 \]) 5 2510
IS R 15 KV, TAEREES 12 mm,
— 644 —

TR X SR RETE R 1 /i S TG 2 T 43 A (EDS —
Mapping) 4387« I 3 A% 2§y X 5 28 8 115 1% ( Thermo
NORAN Vantage — ESI !, 2£[E Thermo /) , JlH# 4%
Pk TAEHLE 15 KV, TAEREES 12 mm,

A ERIT TCE ST - AR A I (R
X 548 5% 9t 96 1% A% ( Axios X U fif 2% PNAlytical
R AHD .

E AR H AR TTE R 53 BT 00 S o BGE
JE TN HERE T (AFS = 3000 U AU 5T G 284 R
VNG

T E AT YA S B SR XS 4R A S Y
(X’ PertPRO %Y, fif 2= PNAlytical Y #8/w]) , & 5%
F8 Cu Ka 48 (A =0. 154056 nm), T {F H J&
40 kV, TAEHLIE 40 mA, 54535 HE 26 =10° ~80°,
ik 0.0167°/s, S3Hr AR H Jade 6.0, 4 ¢
% F PDF2 - 2004 ,

3 g5
3.1 A ARSER s FI P 5

UK 4 1 DX AR 5 1 45 5 &5 SR 3 D Bk f
HAEP T AR S E X R EA R EIEREN S
A, For =R I TC R B 1 R G T A R L
1o WOPras Rel & b ke S E IR 02 Siy
Al K .Ca Fe, HFRIoo &M & Sk GL -31 #1 GL -
62 SMAAR T, fe i is H 66. 1 pg/g(Fffh GL -52)

WEREIH T GL — 11 B b AT X 2Rt S 40,
WS EE TR B2 R UL E 1, WK1 R E
WG VR A B ) R B YA I S A B RNE K
AR BERT N B SRR BR T X 4 RS
W WHNE S D E AR A, R 5 R TERAR
B, FEEAEESE R

100 |
75
501

g 25T
=
= | 850780571 4k
& | [ 35-0816>% 41
Ll i \ 75 1190>IERA
! [ §5-098 7 e
070035 = HF

. i " 83057 Jifith
10 20 30 40 50 60 70
200%)
Pl 1 GL - 11 Fithiy X St Bt o Bl il

Fig. 1 ~ Phase identification of GL-11 sample using X-ray

diffraction technique



55 6 1] B A5 R FEE R HL B X S RE TS Mapping HORBFFEREST 1) 54 FIE SR E %34 &
1 VDRES DT A 3R 5 FIR e &
Table 1 The main composition and the content of Te in the Guilaizhuang gold deposit
RS TERTH(%) Te &t pade i
Y ALO, a0 Fe, 0, K,0 MgO Na, 0 Si0, S0, Ti0, ) (%)
GL-11 14.96 6.64 2.34 9.84 0.20 0.26 58.53 0.086 0.24 26.6 4.41
GL-31 14.32 9.50 3.27 11.20 2.04 0.29 46. 84 1.42 0.26 0.62 10. 69
GL -33 13.78 11.23 2.34 10. 84 2.46 0.26 45.84 0.054 0.25 26.1 12.32
GL -52 21.62 0.16 5.70 4.20 0.27 0.035 60. 54 0.09%4 0.40 66. 1 5.37
GL -62 16.73 2.94 1.12 12.58 0.14 0.36 61.22 0.24 0.21 1.61 2.26

3.2 BEICHER BT B D IE SURFAIE

VEToH FE 4 1 BT SE H o6 T 25 6 4 () Rk A
ARSI AT ey B L TR R
B T2 XA B 5 4%, 28 i Rl AG a 4 35 3k, 17
WIRPARZ | I 1 P B A 5 22 1 B e N A
A SRR AW, e R e 8A A
T S8 TR K S R R A R MR
g s [FIBT BT 62 U8 19 43 o R R
P8 X FRORG A /M e (& B2 R A TR
KIGBRIER o SCHR A 8 A B o7 R B SR BE 5T
T B W ) 80 IR AR 2 1HL I 0 ¥R 1 o BE R
AR, EAELEE A Oy Mt 22, H A R R
Pho PRI LB B O B R A M DT 0 R AR S
it T b A7 AE G R R LG ) 2 1) FLBR B g
TRAHAR S| H AR BR RIS S o

AR A R R e T A A i
X X BHRRER AL 13 D AE , 4% AR 0 &
AT R S A T 2 22 18] Y 28 ) 56 & il i
TCERMAA /AT ELEAS B A R0 R T SR
i RS A 2 MM e R B2 2] -3
RE LR KT SRR G KA [ 18] 22 9
A (SEM) JE A, 58 6030 3 S 5 2835 w5 it

1.00 mm

25.0 kVx50 SE(M)

Pl2 7 -3 R b S SR DR S D™ P 1 B Bl JC 3% 53 APl

KONBEET Y. B FORE, X6 JE K0
TEARTE AR, K/NZE AR K N 1 30 0 b 3%
WLEE S W W) 0 AT RRAE , A SO T R HEAT TR
T3 A A3, WAL 2b o P AR A2 R 0 L
LRTTR A IR S AR TR A, i
SeAFR SRR . N TSR B2 HIR T, T 28
WA 2Rl B, R mT A Al (AR £ 2 A
BT R R AR e A T 2 2 1A
TEAN TR BT 0 5 Tl B 0 1) RO R AT QB0 B 52
T, B I UROK 2L A ROK RS BEE S A,
Hr L= LR R NI RO e 2
3.3 SR ALy APIRA B TR W

N T ARG TR B 0 X5 T A I A ES
TSRS AE RO A P i 25 (] 6 3R, S — B
ALY AT BB SR L 23T 5 AR SO
IIFR R S X PR RE I DO SR B ke ZH
- bl S ERE Y R E R YT R AT E VR E R
I3, AR TR AL A FRAE R 4% 0 3R A B JR HAS 3 e
e B A Py A2 T S R 4 1
B IRAPIRE RIS R T W Z RS

ST A R R A AR T X
F X IFFECRETE 20 M (EDS) 460 H A X 38 1y AL 5

55 W 1255

Fig.2 Morphology image and distribution of Te in a typical region of Z] =3 sample (a—SEM image; b—Distribution of Te)
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Fig.3 The SEM morphology image, element distributions and analytical results of EDS for area (a) and (b) in one region of ZH — bl

sample
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Fig.4 The SEM morphology image, element distributions and analytical results of EDS for area (a) and (b) in the other region of

ZH - bl sample
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Application of High-resolution Scanning Electron Microscope and X-ray
Energy Dispersive Spectroscope Mapping Technique to Study the
Composition and Morphology of Tellurium Minerals

HU Yong-ping' , YU Xue-feng”, ZHENG Lin-wei' , ZHENG Yi-fan’*
(1. Institute of Geology and Mineral Resources of Zhejiang Province, Hangzhou 310005, China;
2. Institute of Geological Scientific Research of Shandong Province, Jinan 250013, China;
3. School of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract; The X-ray Energy Dispersive Spectrometry EDS-Mapping technique can be used to directly observe
distribution characteristic of elements in rock sections. The distribution characteristics and elemental assemblage of
tellurium (Te) and some other elements (Au and Ag) from the Guilaizhuang gold field in Shandong Province of
China were investigated by high resolution Scanning Electron Microscope ( SEM) and X-ray Energy Dispersive
Spectroscope ( EDS) Mapping techniques and are presented in this paper. The morphological characteristics of
possible Te minerals, as well as the spatial relationship between Te minerals and other minerals, were also
qualitatively determined. The results show that the Te-bearing minerals in the Zhuojiazhuang gold deposit include
angular sylvanite and altait, which were disseminated in the space between anhedral quartz and sheet muscovite.
The Te-bearing minerals have particle sizes ranging from a few to hundreds of micrometers. Microanalysis of the
Te-bearing minerals indicates that the chemical formulae of sylvanite and altaite are Ag, . Au, ss Te, and
Pb, 5, Te, 45 , respectively. Sylvanite has an abnormal chemical composition. Through the study, an advanced and
practical technique for analyzing the composition and the morphological characteristics of Te minerals and their
relationship with wallrock was developed. This study also provides technique support for comprehensive utilization
of Te-bearing gold minerals.

Key words: telluride; morphological characteristics; Scanning Electron Microscope; X-ray Energy Dispersive

Spectroscope Mapping technique
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