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ZINBFERE T EFE X AR ESEREREMRES. ENRABETENLE, BABRTRNZINEFER
B, STFMNRANENRE. AT THFMEFNEIERHMUGITER A TR TINURATE RIS
BRI, B#iT T HNH T EZERSERN R IANAR AR BRI,
3.2 IR ER SR A R E & Ka EFZHEIA

WF FetEk, B, K. B, FHNIED N ANWHANAYR Fe. Fe,0;0 Fe;0, F FeS, BIFRFF LA i
B Ka 27125 BEER. 4. BNRBEAT D5 NN SiO Fe;040 Fe,0; BIFRFFMEFNIRNFER O Ka £,
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1 Fe# O JoHEAY Ka FEIEHHE

MRS BIVIERZ AT LI L, 7T& Fe BRETAER, FERLE X F4& Ka WREEFAZRIFSHMITER
WEERIER A IE T, FL4 Fe,Fe,0;5,Fe;0, HE FeS, Y Ka IERAFEE M TN A RIS AL A IER E
AR, MYTEBEITER O, RFZINABMIEFE, HFE Ka FELARINEH L EBREN K BT
FE. INMERER, FRAF—ROMEEF, MEBRETEN Be. BEEF_APRNTERIUGREHNEMSH
BB IE (I RIEABAR, #RiFYIE SiO, Fe,0; 1 Fes0, BY Ka ¥ 5 RAHAIF AR LIERZ T & BIREF -

3.2 iRt RIME B ENIE

EE2MIX—AREER ZAF 81E, NEHWARN + YIEERERE L EINE, REBFEHEENYEERSR
bR EBIEERE, REFRENBIESZE. ZAFEBEFR, WTRTEEMEANE A (R WEIE, K2
U EER 1/ p T X LR E D TR ¢ (pz) RETENMEEREMNER, F45% ZAFBER, FEZTENET
EM Ko FERERBRABEUET AR, FEARARRINBIBEEEDLRER, MESMHIZERNBIER
R Philibert-Tixier-Reed. Duncumb-Philibert-Reed. Love-Scott( Il ) %, #HIXERIBERTFETE
NEGRTENA—RBERE, BERTEREENNAENE —ENHL TE. I, MREN—KEEURNZE
RejgeEREMSRENREERRSBIENYBRENTESE R, EREEFENCEYHAYIR, XHE
Bt R o] g R ME IE H R R2 I,
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BE 1) BE (2) BE (3)
Sample
¢} Fe Total ¢} Fe Total 0 Fe Total
32.31 69.15 101.46 30.11 69.04 99.15 29.77 68.78 98.55
IRERH 32.54 68.79 101.33 29.93 69.25 99.18 29.78 69.15 98.93
32.41 68.87 101.28 30.15 69.41 99.56 29.85 69.06 98.92
30.18 72.19 102.37 27.67 71.33 99.00 27.62 72.15 99.76
WESkAT 30.07 72.28 102.34 27.97 71.31 99.28 27.73 72.28 100.02
30.23 71.95 102.19 27.87 71.36 99.23 27.63 72.33
ZEx
BFE (1) BE (2) FRHRE
Sample
0 Fe Total 0 Fe Total 0 Fe Total
29.85 68.97 98.81 29.94 69.42 99.36
IRERE 29.99 69.26 99.25 29.97 69.64 99.61 30.06 69.72 99.78
30.00 69.01 99.01 30.08 69.63 99.71
27.82 72.31 100.13 27.84 72.23 100.07
WESRA 27.81 72.54 100.36 27.84 72.45 100.29 27.66 72.15 99.81
27.82 72.10 99.91 28.00 72.36 100.36

MEERNHERFIUEL, UaRFAENAE BIHE (1) ) ATAFUNRENEEFERRK, BIELE

i ZAFE1IE, XN FHMITLLAHZE,

SR W 1S BIRVAE RECAERT ELARIE AR,
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2 R eEEEDTIEE

RIBEMDITNERERFMENTEHITERDN (2RI, BEEATR) . BXTREE
ERDHMRERFEDEEDRINE 2 FE 3.

x2 BRSENHREADL (Wt%)

M 25 RBY B

Data Na Ka O Ka Fe Ka Mg Ka Ti Ka Al Ka CrKa Mn Ka Total
1 0.011 27.754 70.246 0.521 0.09 0.156 0.121 0.279 99.178
2 0.019 28.075 70.642 0.519 0.079 0.165 0.111 0.235 99.844
3 0.004 27.939 70.42 0.521 0.083 0.128 0.099 0.23 99.423
4 0.013 28.216 70.072 0.49 0.053 0.125 0.092 0.26 99.322
5 0.008 27.82 70.478 0.511 0.067 0.108 0.128 0.251 99.371
6 0.022 27.958 70.357 0.398 0.052 0.129 0.073 0.184 99.172
7 0.031 27.889 70.257 0.481 0.082 0.149 0.109 0.229 99.227
8 0.003 27.877 70.413 0.468 0.1 0.156 0.138 0.27 99.425
9 0 27.916 70.468 0.482 0.072 0.1 0.09 0.199 99.327

Average 0.012 27.938 70.373 0.488 0.075 0.135 0.107 0.238 99.365
SD 0.01 0.137 0.165 0.039 0.016 0.023 0.02 0.031 0.192
RSD 81.615 0.492 0.234 8.045 21.308 16.85 19.151 13.254 0.193
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x®3 BRRAEBNEFADIL (At%)

100 Na Ka O Ka Fe Ka Mg Ka Ti Ka Al Ka CrKa Mn Ka Total
1 0.016 57.26 41.519 0.708 0.062 0.191 0.077 0.168 100
2 0.027 57.421 41.39 0.698 0.054 0.2 0.07 0.14 100
3 0.005 57.417 41.459 0.705 0.057 0.156 0.062 0.137 100
4 0.019 57.798 41.12 0.66 0.036 0.152 0.058 0.155 100
5 0.011 57.301 41.586 0.693 0.046 0.131 0.081 0.151 100
6 0.031 57.573 41.506 0.539 0.036 0.157 0.046 0.111 100
7 0.044 57.42 41.439 0.652 0.056 0.182 0.069 0.137 100
8 0.005 57.353 41.501 0.633 0.068 0.191 0.087 0.162 100
9 0 57.452 41.547 0.653 0.049 0.122 0.057 0.119 100

Average 0.017 57.444 41.452 0.66 0.052 0.165 0.067 0.142

SD 0.014 0.161 0.137 0.053 0.011 0.028 0.013 0.019

RSD 81.661 0.28 0.331 7.996 21.372 16.795 19.215 13.271

RIBUIANER, REBNFEENURINGEMERFNEB T LLEHTITE, 85 Fe” M Fe” WR
FEILED A7 11.836% 1 29.616%, BN Fey 45056260, MMM EIE FeO M Fe,0, NERB D EE D57
42.731% # 53.460%, MHNHIREBDEED 77 25.804% M 71.741%, EfttRESEUW TR 4.

x4 BSNRAUYNEEHELER (REB DL Mass% ME/RE D EE Mol%)

Data Na,O FeO Fe,0, MgO TiO, Al,O, Cr,0, Cr,0, Total
Mass% 0.160 25.804 71.741 0.799 0.140 0.263 0.154 0.305 99.365
Mol% 0.307 42.731 53.460 2.383 0.188 0.298 0.121 0.513 100

3.4 A RITE Fe BFPREEIE

M EER Fe Ka BZAFER UAE, NEBFEESARESEMITREAMERNEIEIEFISEZ K. B
SIF Fe L RFIER, ARELRPA Y, YFe 50 FTAMNLESRSH, Lp5 LaMLERBERENT KL, #
BEXMEAEERFRIT A LUNRAERE R EHEBNEFZ G TR RSEMBNRESFHINEFN L LR1E
AFIE, MAUEENARFNHFENTREERS. BEAZRERAXMILENTR, BIEFARERN
Fe. FeO. Fe,0, # Fe;0, FAXI ML ES S EMXRML, BXRRERATEEERZIRE,

TEERAS. RN MR ATFQNENR L RIERFE, HAOEUHAERITIR, Bty tm
HEZHN Fe NEKYESEERE. NXELERNE 3, HPE3IFOR, RE. BENEREELDH2FNIERE.
IRERE . BB MABRBNIER, BREEMERRKE, IR Fe,0, MEMNESGHRI, RE LB/La
EEERRE—E, HILELERMIE 5
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b. FEMAFER Fe,0, BB ES IR

E 3 FEAFRITE Fe LB/La FIERAFE

&5 AERESTHWFelB 5 LaAILEE

TENAHE Fe FeO Fe;0, Fe,0, BMAE
LB/La {E 0.083 0.476 0.406 0.367
LB/La SEM{E 0.08 0.41 0.35 0.39

Fe;0, RILL{ETE

XIWE 28], KrNFNERIEERERER—L, WAL NIRER Fe,0; Ik FeO WEREERE —L,
J:Eﬁﬂ\]e-ﬁ_gﬂj Fe *D 0 E":,E?tb’ ED Fe41,452056_2605 L/{ Fe=3 TI_’ )I-Ujg Fe304<072, ‘@'—5L’I\#U|—ﬁtlﬁ$€”@€f



ok N\
SHIMADZU \j\;:

Excellence in Science
SSL-CA14-975

H4ie

AMRFEZERSHNTRER, DE5EM48.6%; HREHE, §26.3%; HtKXZER. %F, FIUT Y
PEEEREAMERRE DERZH, UEEABFRHENXETYNEE, BEAUEHE, BIEkEanf {4
By, XMLEAZXZETURNIRANEN TERETRN XN BENBEERNBRARFERRBFTHEE.

52 H A0 B F IR 88 EPMA-1720 R 5 LI 1% % 8 EPMA-8050G FEE =X 52.5°Mieth . AR
EMOMEN2REREURBTENBRE TR T AN AR EEE LSA RIISEE, EFBR TR
BERSHNRBE,

MIAER TR ERN T UEARBZBRANHABERSRERNNHAER, tRPSEFEUHK
TR, BEURERNEIRSELE, ZFRETHREBERILIHERT, REZHELENNNEN TENEEE.
XM BT AN, BLMRFETREENENSE R,

S 3k
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Determination of Variable Valence Element in Minerals by
using Shimadzu EPMA——A Case Study on Magnetite Sample

ABSTRCT: The contents of variable valence elements in minerals can often reflect the geological
conditions of the formation process, which is of symbolic significance and geologists have always
been concerned about it. However, in the past, there were many problems in the quantitative by
EPMA. Taking good use of advantages of Shimadzu EPMA, a magnetite sample was tested by all-
elements test method, including ultra-light element oxygen. The contents of variable-valence
elements were calculated according to the principle of electric neutrality, and the excellent test
result was obtained.

Keywords: All elements test method, ultra-light element, oxygen, variable valence element,
magnetite, EPMA
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