2019 43 H
March 2019

A o o
ROCK AND MINERAL ANALYSIS

Vol.38, No.2
222 -227

B, ERL, sk, A SRR RS UL AR SRR S AR S M i OB LT ] e ik, 2019,38(2) :222 - 227.
GE Jiang — hong, WANG Ying — kai, ZHANG Xu, et al. Phase State Analysis Method and Application of Molybdenum in Soil Samples
of Special Landscape Exploration in Heilongjiang Province[ J]. Rock and Mineral Analysis,2019,38(2) ;222 -227.

[ DOI; 10.15898/j. cnki. 11 —=2131/td. 201611100206 ]

I LA R RSO X AR TR Iy s AR A 5 i B v

Figk, LEN, K, Bl
CRIBTTA WU IS RS T, FJBVT /K3 150036)

WE: $FRBINKIANLEEFFTONERLINNT RAR S AL EFH T, ARG TEME X RT
MEAFGRE, LB ABRAEARATRIEHRERESER R RS BAFTHLEZERFR
R ERBR R T, B ARk EEN X G ERENTHBMAEART T FEXEL, AXE
Z T BRI TS SR LIRS AR AR S ATy ik AR g AR A 0 A A AR K FRIRAE L B3R LS
S R A AR AR B AR, R ICP — MS | 2 48 0 E & 48 A 6K R TR 4 5 A KR IRERAR
0.0011ng/g, 35 A ML A480.020ng/ g, BAH 4640 0. 100pg/ g, 4545648 0. 100pg/g, 5%i&48 0. 100pg/ g
FMBZEFEINTT ERLERAAHA T TR, EREAMEZASELIGL, BIRE ZIK, 4648
R ERZ — FRERREG T A AR R 6 EHR M,

KR IREIE; 4 WAL WRABEF B TR AR, R FF

T

(1) BRIAESHAE L EFF RS GILER G, AR E QAT 58 8 T H B R T 7% 69 Tk,
(2) #37 BRI BRI T LEMAFEM 7%, A ICP - MS FKAF 8 M o4 69 B A8 SRR

(3) AR Z AT E LR GRS EAT RIS, ARSI E RS AT RO RT R AL,

RESZES. SI151.93; 0614.612

AT AR A C R Bk i B T Bz
— 0 A XA i 2 AU R g A AR
AT SRR R I (HR, fad e
AP IS T 1 e, — e ik — 28 TAR BRI
Ja ARG B AR R BN i v 3t P B
S A B SR OGRS 2T, R AR
F 5 A MR A 2 ], el o S Pt S i o
A SRR FAN AR, AT A AR 22 1 s BR A~ 5 kA T
i 3 , SO0 R e S X, A A0 S AN ) A
BN AN 1o bR b AR 48 TR
(1 A AT A5 SR I AN RE 58 4 A 3t S e JS R 155 O
TUER RIS SR ARSI 2 73 2 B 5
BEREE, WI7E Cu P Zn ML HIEH T, 24
ENTHIBR A AN T AL YA 205 H, 78 Cu,

X EkFRiIRAS: B

Pb Zn [ 5% XRS5 4R 21k . Ni Al Co f) 5
WA RO, A7 1E Ni Co [ BRI 574,
RERI R HrlEEE A 5 1, A Ni Co KIALZS
FAAES A A AT RESRBIA fb . PRI, XoF DX SR 4 5
JUERBEATRIZS T, X TR P I ERf B A VESR
B st Y

D HRALZE AT AT ARSI 45
1,20 {2 80 ARAUTR I i AL 2 W AR 20 A R SR AR PR
90 AFAQLLIR , EAL A A A 75 I5 F 5 MU 7 T
A PGB o ARAEARZS 73 A (Y SR B S 52 7 ThI 47
ARKIIA L, SRR R ILT 5 it K
AR . AHAS ST AR 73 250 AH TR H
AR . A% T AR
FIEST7 H DT TS ISR , 45 & B T8 A 3 o 5 0

WHEEHE: 2016 - 11 - 11; {EE HHA: 2018 07 -27; #EZ HHA: 2018 - 12 - 10
EEWHE: By E R ETRIE " BIE A IR 1 P S R TT R ARSI AR (SDK2008 - 026)
PEE A UL, Bt SCR AR R TR, 2N F AL TN TR . E - mail: gih777@163. com,

— 222 —



2 4

FULHE A BRI TUA RRIR SO DAL I 1 S P AR B AR ZS 20 758 v

038 %

ARG FIZS BT AR ST 5 b O 0, R
HAEHER AR > T 5 A OKSEEOH L 55 A Bl
SEEAR RALIEE B R A G AR BRI AR , T RN
AR L 45 R AT X AL, e
B TIRIBOR BIRR S R BE IR IBUN [A] S 50 46 25 F
AP R SR 15 25 S TR 4 (1CP - MS) 1918 R A
JE AR A At FREEA T 25 AHAS A , A AHAS 9 20 B
S5 LR AN J5 35 HOMASRE HER , S B 5 TS IX
JRA A5 AR A TR

1 ey
L1 SEUGREN

SLH AR SR 5 1, R R e TLA TIE TR
HERERL (GRD 231, #5 FF 5 b B $H & i A4 52
a3 20ung/g 2247, 43 i s HT — 1 (4H20.75
pe/g) HT —2(4H3.41pg/g) HT —4(4H 5. 46pg/g) .
HT -6(4H3.68ug/g) HT -7(4H9.67ug/g) -

[ £ 5 7 - 3B K — Fbn MY
GBW07401 , GBW07405, GBW07406, GBW07407 .
GBWO07429 1 Jyfe i it i o
1.2 P 2R 205

X — Series [ HLJEHE & 45 & F IR i A (36
ThermoFisher /A 7] ) , {X g% TAESMFHI T3 1,

1 HUEREA TR TSI AR
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Table 2 Precision tests of the method for Mo phase analysis

RSD(% )
AR
i f
WS ko fizf;‘ i:z BRES A Rt

GBW07401 8.19 4.76 7.92 3.03 8.12
GBW07405 17.27 5.76 9.91 1.96 4.18
GBW07406 13.28 5.39 7.91 6.13 3.90
GBW07407 17.02 9.96 8.03 5.64 9.85
GBWO07429 40.07 8.22 8.01 3.67 4.30
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Table 3  Detection limits of the method for Mo phase analysis

. R E= T K R
(neg/g) (pg/e)
IKEEIUAH 0. 0004 0.0011
A LA A 0.007 0.020
AALL G AR 0.033 0.100
PR G AR 0.033 0.100
B s AH 0.033 0.100
Ereiy 0.033 0.098
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Table 4  Analytical results of Mo phase in soil samples of Helongjiang Province
ARSI E R (pg/e) AR S (ny/e)
i Kig  SAHL A i kit AP A
Kie 5 # . - Kye % £ . -
i N o KRR A A AR S v gy REE BB R A
B #GH A BA #i6M 458
1 0.010 0.41 0.83 4.02 0.51 5.78 5.95 20 0.007 2.32 3.74 8.05 0.47 14.6 13.7
2 0.020 1.70 2.15 13.9 0.97 18.8 17.4 21 0.005 1.48 2.68 4.90 0.38 9.44 8.70
3 0.019 1.75 2.98 27.0 0.91 32.7 29.0 22 0.007 2.06 3.61 5.29 0.29 11.3 10.1
4 0.025 1.02 1.92 34.3 0.97 38.3 33.9 23 0.003 0.84 1.44 15.8 0.52 18.6 21.0
5 0.018 0.92 4.18 46.8 1.04 52.9 46.1 24 0.009 1.93 4.30 118 1.70 125 134
6 0.023 1.25 2.32 86.2 1.93  91.7 79.3 25 0.014 0.88 2.12 32.8 0.83 36.6 43.5
7 0.032 1.09 2.12 102 1.95 107 92.6 26 0.007 0.77 1.16 5.32 0.59 7.84 6.79
8 0.065 1.76 3.34 94.7 1.42 101  86.0 27 0.011 7.59 11.1 33.8 1.10 53.6 61.9
9 0.023 0.76 1.49 46.2 0.66 49.1 42.5 28 0.010 2.53 3.55 30.2 1.19  37.5 41.7
10 0.62 14.1 27.8 209 2.60 254 220 29 0.012 4.55 6.86 32.5 1.66 45.6 53.4
11 2.14 31.1 51.6 196 2.42 283 242 30 0.004 4.29 7.24 39.5 1.09 52.1 57.0
12 1.96 28.6 40.8 123 1.57 196 167 31 0.013 14.9 32.7 25.3 2.17 75.1 87.9
13 0.008 0.26 0.84 17.0 0.43 18.5 16.8 32 0.008 1.39 1.71 3.91 0.84 7.86 9.32
14 0.036 0.98 3.02 86.0 0.96 91.0 77.5 33 0.014 0.86 2.17 2.99 0.28 6.32 6.02
15 0.059 0.90 3.16 155 1.50 160 148 34 0.015 0.88 2.40 2.82 0.45 6.57 5.97
16 0.016 0.46 1.02 20.7 0.31 22.5 19.3 35 0.014 1.13 2.38 9.86 1.29  14.7 16.3
17 0.008 0.21 0.43 8.00 0.32 8.97 8.72 36 0.011 0.26 0.61 3.31 0.99 5.18 5.90
18 0.011 0.19 0.28 5.22 0.23 5.93 5.55 37 0.005 3.11 3.80 9.75 2.22 18.9 22.9
19 0. 006 1.72 3.27 9.43 0.39 14.8 16.0 38 0.013 1.66 2.15 6.75 2.38 13.0 14.4
(a) RFEHH (b) SHHLEH
40.29 41.97
32.29 33.97
24.29 25.97
16.29 17.97
8.29 9.97
0.29 1.97
(O HEHE
46
36
26
0 !ub
1.6

BT BRSO
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Fig. 1  Diagrams of the ratio of the Mo phase to total Mo: (a) water extraction phase, (b) weak organic binding phase,

(¢)oxide bonding phase, (d)Fe — bonding phase, (e)residue phase, (f)total Mo
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Phase State Analysis Method and Application of Molybdenum in Soil
Samples of Special Landscape Exploration in Heilongjiang Province

GE Jiang — hong, WANG Ying — kai, ZHANG Xu, GE Yan — met
(Institute of Geological and Mineral Testing in Heilongjiang Province, Haerbin 150036, China)

HIGHLIGHTS

(1) The probability of finding total element anomaly is not very high. It is helpful to study the physical phase and
morphology of element to determine the possibility of total element anomaly.

(2) The phase analysis method of the molybdenum element of geochemical anomaly in Heilongjiang Province was
established, and the analytical results of each phase were obtained by ICP — MS.

(3) The test was carried out using a chemical sample from a certain area of Heilongjiang Province. The results of

phase state analysis of molybdenum agree with the metallogenic types of molybdenum deposits.

ABSTRACT

BACKGROUND: Over the years, the total anomaly analysis results of geochemical exploration have found that
there are not many deposits. Under the conditions of epigenetic conditions, different elements have different
migration and deposition laws and primitive occurrence states. The geochemical analysis gives the full analysis of
the elements cannot accurately reflect the mineralization anomalies situation. Therefore, the existence form and
existence state of the elements are crucial for judging whether it is a metallogenic anomaly.

OBJECTIVES: This paper establishes the phase analysis method of molybdenum in geochemical soil samples from
the characteristics of Heilongjiang geological landscape.

METHODS ; The phase states of molybdenum are divided into five phases: water extraction phase, weak organic
binding phase, oxide binding phase, Fe — binding phase, and residue phase. The detection limits of molybdenum
phases determined by ICP — MS are: water extraction phase 0. 0011 wg/g, weak organic binding phase 0.020ug/g,
oxide binding phase 0. 100pwg/g, Fe —binding phase 0. 100wg/g, the residue phase is 0. 100 g/ g.

RESULTS: The method was used to analyze the samples with molybdenum anomaly in a certain part of
Heilongjiang Province. The results showed that molybdenum was mainly composed of Fe — binding phase, which
belonged to the vein type and conformed to one of the types of molybdenum deposits.

CONCLUSIONS: The method improves the accuracy of prospecting using geochemical anomalies.

KEY WORDS : chemical exploration of the soil ; molybdenum; phase analysis; Inductively Coupled Plasma — Mass

Spectrometry ; mineralization anomalies
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