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Table 1 Repeated measurement results of samples
. \ FERL 10 EEE  FAXRZE | FEah 25 WARIE  HXWZE | FEfR 40 TERIE  ARX 2
JLER | 10 . Ffdh 25 . G .
%5 288001 (%) %5 288002 (%) 25 288003 (%)
Au 1.35 1.55 12.90 5.62 5.73 1.94 0.40 0.93 79.70
Ag 3.58 4.73 27.68 63.69 63.42 0.42 3.49 4.10 16.07
Al 38 40 5.13 85 88 3.47 188 215 13.40
As 64 59 8.13 80 77 3.82 134 134 0.00
Bi 5.88 5.53 6.13 7.04 6.68 5.25 18.81 19.63 4.27
Cd 12.72 13.77 7.93 4.42 4.38 0.91 23.01 26.61 14.51
Co 85 85 0.00 226 234 3.48 155 171 9.82
Cr 913 902 1.21 7496 7687 2.52 2083 2337 11.49
Cu 3358 3421 1.86 123925 126908 2.38 1688 2053 19.51
Fe 79 81 2.50 213 216 1.40 162 185 13.26
K 25.9 26.4 1.91 36.5 37.0 1.36 57.4 63.7 10.40
La 68 53 24.79 165 143 14.29 265 285 7.27
Mo 17.3 19.8 13.48 28.9 29.2 1.03 50.5 51.0 0.99
Ni 196 180 8.51 2196 2253 2.56 738 821 10. 65
Pb 200 185 7.79 416 399 4.17 1612 1670 3.53
Sh 45 39 14.29 32 30 6.45 1065 1145 7.24
Se 23 25 8.33 23 24 4.26 50 43 15.05
Ti 5918 6234 5.20 7241 7532 3.94 9813 11069 12.03
U 26 25 3.92 45 43 4.55 79 82 3.73
Zn 3039 2991 1.59 6595 6680 1.28 5794 6446 10. 65
E: K Fe Al S (LA g, HARTTR I HALH ng.

R IRAIEAS AR b 43 BT IS SR R ), B =
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FRIBAICEK e o B 4l SR 5 (AR R a8 2 25 (1 45
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M3, AR S M BT R 1) 55 Bk, H
XFF Co.La Ti =ANJ0E, 25 HEH ML 7 71
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Table 2 Measurement data statistics of elements in samples from electric extraction profile of the Luokedun deposit in Inner Mongolia,

pretreated with polyacid digestion

LD Au Ag Al As Bi Cd Co Cr Cu

Fe K La Mo Ni Pb Sh Se Ti U Zn

FEAEL 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Mok 72.08 816.5 3.10 1.52 0.14 172.9 3.11 96.09 1588 3.24 0.87 4.64 0.73 69.9 12.12 8.01 0.38 222 1.72 84.54
W/ME  1.44 6.39 0.28 0.27 0.04 25.25 0.60 5.17 2.67 0.42 0.19 0.52 0.14 1.44 1.59 0.20 0.18 38.1 0.11 14.63
SEHE 7.51 42.17 0.85 0.65 0.06 55.92 0.99 15.06 52.6 0.90 0.34 1.57 0.26 6.22 2.98 1.15 0.25 70.3 0.44 31.87
Rl (e 3.96 13.69 0.77 0.56 0.05 50.08 0.8 8.72 7.28 0.76 0.31 1.36 0.24 2.92 2.37 0.63 0.24 62.8 0.42 25.52
frfEZ 12,01 128.5 0.52 0.26 0.02 25.64 0.52 17.73 249.8 0.55 0.13 1.03 0.11 11.4 1.97 1.47 0.05 32.7 0.30 18.09
MRZEE 1.60 3.05 0.61 0.40 0.34 0.46 0.52 1.18 4.75 0.61 0.38 0.66 0.42 1.83 0.66 1.28 0.19 0.47 0.68 0.57
¥ H 2.80 6.91 0.27 0.26 0.06 26.72 2.37 5.8 1.75 0.68 0.19 1.82 0.08 1.24 1.8 0.21 0.14 168 0.15 16.34
K Fe AL ERAHAN mg, Au Ag Cd F AN ng, HRTCR G EHILLN pego
ler 4r = ) 7 100_~2.0 _
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Fig. 1  Geo-electrochemical extraction results of some elements in samples on prospecting line 5 in Luokedun mining area, pretreated

with polyacid digestion
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Fig.2 A comparison of geo-electrochemical extraction results of As, Au, Ag and Se for samples in prospecting line 5 in Luokedun

mining area, pretreated with different digestion procedures

At IXLETCR AR A L J7 HBE T FB A 2 1 5
Au Ag 1) 57 84T BERR 7, As Se RBUH K 15 HY
ZVESEH o As VEOR—FI il o) ¥5 AU R, AL
RN PG AR ] BB 2 A AR, T BB T Ak il BEAT
TERERD AR A IRIRE, g Y32 HEAR WA iy o
SE As ITUARFE T 114, o PR R + 1o SR T e T
FEAREN T AR AT R . BT As R LZ KA
LR, AHEBR AN R U R SR 22 1 IR 20, B
ST R A O R S R R, AT Au, Z AT
SR FH AR 12 ANV T Ak 0k Ak PR i IR A 1 31 BEAR
AOZERL , I B 20 A o Au FEAR X IR I PR AR
TUER ML EA IR B Au 5 AR, B0 RE L Au B
AR TR R, IS R A2 M s R B MR
Y LAAE RS g DXCHO (9 90 S it ok IR Ak A
— 514 —

ARAF B BT B ROR, ABETEN R Hri B i Au
I S K AR AL A A o GO R I
I gk R Ak B SBAE iy, Au TERT 115 A ]2 A S
UL Z AT Au Y5 W R ROR 22 ER AR SR
RARE B, 175 Au 7530 58 b i AR S 5%
TE A B M L Al 2 B A v b e A~ M R A A
LB T Al LR 1 R AT 5 DAL , X S 4 ) AL
A REAR AR IR A 125 11 7K Ak B 52 305 42 1) T i
11T 05 T i BE K B AR S8 TH AR AORSCR . I WP
W AEA YT A 7 BRI B DX, (0 F L Au
S5k (KR ) K R DU B0
Y Au SR I DU PRI 45 TH A 14 05
HOE TR Au HUERIESE 0 MK Se 93
Bl ) v ] Al LA B oIk T A A Y



55 4

U S5 N T AR TTAL S A Y R R S A R Y

5536 &

Se Ty (B LU K Ak 12 RN AU T Al ok 2 v ol — Bk
G, P RE A IR ATE: RN T e V5 AFTE T AN 58 2 1Y
[, 5 b X T2 Se & REARMR AL A, 1 AN
DA (IR + 3h1R + = IR + SRR ) Ak H A 52
A AR R ROR

(5) X TICZ Cd F1 Mo, {87 FH 15 vE 1 fife Ak FH 360
IARE A 15 BN B A S O . AU IR T
it , SR DR AR RSB T M 105 Ak 340 9l 30 A it B 3 7
NICE MR WAL, KT Cd, 7T g5 R U Y
AR Cd & R BIA . 7R ICP - MS
EIGE Cd Sy, TGO S 4%, JUHX T Cd
PRI i, 23 SR B 3l AT RE 23 R BRI
WL X Mo, i F K AL 45 2 B S5 i IE
A 5B TH i LA AL T 5 10 T M 1Y) 22 S 3
K, B, G R Y B A R ) Mo B iR,
JRA I B I e ik A TR AL B

25 L TIR SR P T e Ak 3 b, F A 2= Y S A
#in,Pb.Zn Cu Cr La Fe Ni S8 KZHOTRABPIG T
ANEEIRCR  FE bR AL 2 3 1 1R b s S R X
I I I S o R R AR O I vk TC R
B RECE SR BN As (Au Ag, Se 5
TG, IEUCR IR 5 TH 1 S 7 H0 B 1 b v A2y
SR R UL A TE A EA LU ER O —
Pl AT It R R I 1 A T 1, 2 7 TR e
fRTE , TAERCRER & Qf AR G RIS HE , TH AR 5E 425
QPR Ay 2 eI L Bl HEA TR, mT LA 450kt o
Ik Hg HMH A T 2R 1408 2% 5 @5 3008 3 i 0 A8
FHO.1 g RE S EAT 43 AT A BL , 08 9% 0 A 0k R R b AR
FENETAR ; b A A 27 Y A it 43 B 03— L D
30T WA ARG B AR RS WO A S
U S B AN AR S R D R BT A K AR
PR SRR S A T TS BN X Ah 71 Ul T Au
JCE, 1M Cu.Pb . Zn Ni %50 RTE 550°C KA T
B N P N R - OE i B B [ DS E T AP
AT TR B, 3 W 45 5 AT RE AN AEFE T R R
I, PRI A S A e o3 B YR A M Bl 2 g ] R

4 4k

PV 1 R AL A BT it T R0 S A e SR T o
SIRAESRIE T UL — BB L T SR A 4 AR
Hlo AWSEH R 20 mL f§ER +5 mL 5 R A
5 mL KO i A 2 0 B i AT TAL B LR

AT A BRI LR o0 T AR AR A . DIPTSR,
RERIIICR A I =S H & AR LA IR, OF HAE LR
Mo BRI 1 P B R S R, DR A T
figp b B IBAE AR DI SE AT AT o 159 AT AR PRI
P TCEAG I RN A 12 A5 i AR 55 ()AL,
SR LUBEECURTE) N (S & = e g P LR
FULIBAE A AT I, 32 B AL R AL BT i

HT TR S 5GBS R — 87 PR — 2 B 4K
2, ] REAFAE— 8 BB AR, 724 5 i AR, R AE
PEANIR KA 25 B FEA |, 258 oAb w5 5 IX AY
ANTRA ol ANV PR 2 R 384 79005 T fife A 6 9
A ST, USRS HET %05 HA e i A~ I
BRI R

5 ZEHk

(1] fefin, Bk R B R b [T ], Huoy:
A% ,2003,10(1) ;225 -238.

Xie X J, Wang X Q. Recent developments on deep-
penetrating geochemistry [ J ]. Earth Science Frontiers,
2003,10(1) ;225 -238.

[2] Wang M Q,Wu H, Liao Y, et al. Pilot study of partial
extraction geochemistry for base metal exploration in a
thick loess-covered region [ J]. Journal of Geochemical
Exploration,2015,148 :231 - 240.

[3] Wang X Q,Zhang B M, Xin L,et al. Geochemical challenges
of diverse regolith-covered terrains for mineral
exploration in China [ J]. Ore Geology Reviews, 2016,
73.417 -431.

[4]  Alekseev S G,Dukhanin A S, Veshev S A, et al. Some
aspects of practical use of geo-electrochemical methods of
exploration for deep-seated mineralization[ J ]. Journal of
Geochemical Exploration,1996,56(1) .79 - 86.

(ST XUdoc, Bdirh, IMEM. HERICEOAR b 2 A 5t i
HOREE R R AR [T ] B4R 15 18, 2005,29 (5)
401 —403.

LiuZ Y, Cheng Z Z,Sun B B. The processing of the
carrier material in the cathode receiver[ J]. Geophysical
& Geochemical Exploration,2005,29(5) :401 -403.

[6] Luo X R, Hou B H, Wen M L, et al. CHIM—geo-
electrochemical method in search of concealed
mineralisation in China and Australia [ J |. Chinese
Journal of Geochemistry,2008,27(2) ;198 - 202.

[7] Hoover D B,Smith D B, Leinz R W. CHIM; an electro-

geochemical partial extraction method; an historical

overview[ R]. U.S. Geological Survey,1997.1 —27.
— 515 —



HoO

et

B5H http; // www. ykes. ac. cn 2017 4
[8]  #MEM, X TT, B EAE. H Ak Jr B3 R TF 5T BUIR Mineral Analysis,2013,32(5) :681 —693.

(9]

[10]

[11]

(12]

[13]

[14]

LRSS L] S ,2015,39(1) 116 - 21.
Sun B B, Liu Z Y, Zhou G H. Research status and
development trends for geo-electrochemical methods[ J].
Geophysical & Geochemical Exploration,2015,39 (1) :
16 -21.

Wik, 2 ek, byl A2 e SRR 20 A AR
JHE 3 DX SRR B v B LT . B0 A Bk Ak
275H 4% ,2015,34(5) 1007 - 1013.

Man R H, Luo X R, Yi C. Application of the geo-
electrochemical method on prospecting for concealed
uranium deposits in the Dongsheng area of the Ordos
Basin [ J ]. Bulletin of Mineralogy, Petrology and
Geochemistry,2015,34(5) :1007 — 1013.

X SCSE 28 KRR M L AR S
PEEAEE XA T [T ] 4R S LR, 2016,40
(4) :655 -660.

Liu P F,Wen M L, Zhang J L. The application of geo-
electrochemical integrated technology to the prospecting
in the Xiyi Pb-Zn deposit, Yunnan Province [ J ].
Geophysical and Geochemical Exploration,2016,40(4) .
655 - 660.

SRRGE , SR o A MR A (YR AR
AL ]. B RE R ,2007,15(6) :52 - 55.
Nie F L, Ai X J, Dai Y J. Pretreatment of Au
geoelectrical chemical samples (foam)[J]. Gold Science
and Technology ,2007,15(6) ;52 - 55.

AR, A P, 35 0 B, 4. ICP — MS 0 532 FL I B 4%
O IAE G P RO T R [T ] o632 5Ot 2 #r,
2009,29(6) :1687 - 1690.

Shi Y H, Yang Z P, Huang J H, et al. Determination of
trace elements in electrical absorption prospecting
polyform sample by inductively coupled plasma mass
spectrometry [ J ]. Spectroscopy and Spectral Analysis,
2009,29(6) :1687 - 1690.

SR, g, EHE HhFe 2 TR ICE T T R K
Prsvit 4 R GE[ ] #h2i%% ,2012,19(3) :33 - 42.
Zhang Q,Bai ] F,Wang Y. Analytical scheme and quality
monitoring system for China geochemical baselines[ J].
Earth Science Frontiers,2012,19(3) .33 —42.

XEHF, 2, 10, 55 AP AE b LT R o
B BOAE i 17 AL B 7 32 A E B AR [T ] A s,
2013,32(5) :681 - 693.

Liu Y X, Li X J,Bai J I, et al. Review on sample
pretreatment methods and determination techniques for

Rock and

inorganic elements in plant samples [ J].

— 516 —

[15]

[16]

(17]

[18]

[19]

[20]

[21]

FEBEEE IV AR EE DT, S5 AT AT RO T ik Ak
Bl LA 22 A il 0 0 AT SR FE IR SE [T ] A
ik ,2016,35(3) .59 - 66.

Yan H Z,Sun B B,Xu J L, et al. Comparison of ashing
and microwave digestion in analyzing geo-electrochemical
polyurethane foam samples [ J ]. Rock and Mineral
Analysis,2016,35(3) :59 - 66.

Bednar A J,Jones W T,Chappell M A et al. A modified
acid digestion procedure for extraction of tungsten from
soil[ J]. Talanta,2010,80(3) :1257 - 1263.

BAHE TS R SCRR, SCm IL BR ORI — WS 5
B RRSHOERRE I E ks b Z Mot R [T ]. b
= ,2016,35(11) ;1312 - 1316.

Hu Y Q, Cheng W C, Zhi Y C, et al. Simultaneous
determination of 11 elements in chromites by inductively
coupled plasma-atomic emission spectrometry with HCI -
HNO, — HF - HCIO, digestion method [ J]. Chinese
Journal of Analysis Laboratory,2016,35 (11) ;1312 -
1316.

ARG IR, BT, 45 PUBRIAE — RO 5 5
BRI TR SHERE I E B B S AL
A 22 ATER ] 5 e A kA2 s 4, 2011, 30
(1):65-72.

Ma S F,Wen H L,Ma X R, et al. Determination of 22
elements in iron, copper, zinc, and lead sulphide ores by
ICP-AES with four acids digestion[J ]. Bulletin of Minera-
logy ,Petrology and Geochemistry,2011,30(1) :65 —72.
ZEGEHE, T30 NS BA DR 5 BRAS U0 L% 4% 0
LG Ry A AR [ R]. R A5 R
WA i J A 7 B A O 2 Bt ,2013.

Li X H, Wang L. Detailed Survey Annual Summary
Report of Luokedun Pb-Zn Polymetallic Deposit in Dong
Ujimqgin Banner, Inner Mongolia [ R ]. Chifeng: Chifeng
Mineral Resources Exploration and Development Institute
of Inner Mongolia,2013.

TRALAL, BRAS T3, RO , 2. P9 5ty AR 2 L) A5 ik
WX HHUBLAE B SHRIMP 5 4 KRS ] 7R
)i ,2010,29(2) :317 - 322.

Xu L Q,Chen Z Y,Chen Z H, et al. SHRIMP dating of
medium-coarse-grained granite in Chaobuleng iron
deposit, Dong Ujimqin Banner, Inner Mongolia [ J ].
Mineral Deposits,2010,29(2) ;317 —322.

P , 00 ot e, Jol [l e [ AR 28 e 3R B e 4
HILI]. 5468 ,2011,35(3) ;375 - 378.

Sun B B, Liu Z Y, Zhou G H. The development of the



U S5 N T AR TTAL S A Y R R S A R Y

5536 &

[22]

[23]

[24]

[25]

solid carrier elements extractor [ J ].
Geochemical Exploration,2011,35(3) :375 —378.
R, PERH R, S5 VYRS ] B0 SR 2 A
BT DA R R A AL 3 R AL~ R B L]
KI5 T2 ,2013,37 (1) :29 —41.

Qian J P,Huang D Y, Xie B W, et al. Study on geology

Geophysical &

and tectono-geochemistry of the Silongduo lead-zinc
deposit in Xietongmen country, Tibet[ J ]. Geotectonica et
Metallogenia,2013,37(1) ;29 —41.
WSR3 A, W AR, S BT S T A T R R
g R PE M OE [T 5 B A, 2014, 5 (2)
281 —292.

Hu J H, Ji Y S, Zeng Z G, et al. Evaluation of
geochemical anomalies of the Sareke copper deposit in
Xinjiang [ J ]. Mineral Exploration, 2014, 5 (2):
281 -292.

B, BRI, #. S ALY R AR - IR TP ik
I E R IR i R ok AR [ ] 5701, 2010,29(3)
319 -321.

Zhao B,Chen Z B, Dong L. Determination of Hg,Se and
As in plant samples by hydride generation-atomic
fluorescence spectrometry [ J ]. Rock and Mineral
Analysis,2010,29(3) :319 - 321.

FEEH, F2roR BB T, 45 ARARIH I X & A HLR
R AT RO e A i i [T ] R S5 4k
#€,2004,28(3) ;206 - 208.

Cheng Z 7, Wang X Q, Hu Z X, et al. Modes of

[26]

(27]

(28]

occurrence of gold in samples rich in organic matter from
forest-swamp areas and their influence upon analysis
[J]. Geophysical & Geochemical Exploration, 2004, 28
(3):206 -208.

L M R, 55 S R A - B S SF
TR S S 1 1 I Al b R R R AR ().
AL ,2016,35(2) 1139 —144.

He P H, Yang Z, Rong Y, et al. Determination of trace
selenium in uranium-bearing geological samples by
hydride generation-inductively coupled plasma-optimal
emission spectrometry [ J ]. Rock and Mineral Analysis,
2016,35(2) ;139 - 144.

2B, AN B, S RUBE S S TR TR A
I SR 4 TR 3 A A i 8% R ) S B B Y T
FE[T]. &0t ,2016,35(1) :37 - 41.

Li Z Q,Li X Y,Zhong Q,et al. Determination of Cr,Cu,
Cd and Pb in soil samples by inductively coupled
plasma-mass spectrometry for an investigation of heavy
metal pollution[ J]. Rock and Mineral Analysis,2016,35
(1):37-41.

MR S R4 . i LI B A b
Bt 5 Wt se (1] PR 5 1L 4R, 2016, 40 (3)
557 -560.

Sun B B, Zhang X J,Zhou G H, et al. Pre-research on
analytical quality monitoring for geo-electrochemical foam
carrier [ J ]. Geophysical & Geochemical Exploration,
2016,40(3) :557 —560.

— 517 —



55 1] E= R T i

2017
http; // www. ykes. ac. cn F

Study on the Availability of Wet Chemical Digestion of Geo-
electrochemical Polyurethane Foam Samples
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Highlights

The system of nitric acid-perchloric acid-aqua regia is attempted to decompose the geo-electrochemical

polyurethane foam samples.
The adverse factors such as explosion is avoided when using perchloric acid to dissolve foam samples.

The pretreatment method of geo-electrochemical polyurethane foam samples is evaluated based on the

exploration effect.

Abstract; As the pretreatment methods in analyzing geo-electrochemical polyurethane foam samples, ashing and
microwave digestion methods are suitable for determination of most elements. Both methods have their
disadvantages. The ashing method may cause volatilization loss of some elements (e. g. Hg, As) under high
temperature , whereas issues about sample representation and detection limit exist in the microwave digestion method
because of the small amount of sample (0.1 g). Wet chemical digestion is a traditional pretreatment method,
which is widely used in the pretreatment of various geochemical samples and has the advantages of complete
digestion, low element loss and good sample representation. However, because of the problems of explosion and
acid blank during digestion of polyurethane foam (organic) samples, this method has not been used in pretreatment
of geo-electrochemical foam samples. For this study a geo-electrochemical exploration line in Luokedun
hydrothermal lead-zinc polymetallic deposit in Inner Mongolia was selected as the research subject. 20 mL of Nitric
acid, 5 mL of perchloric acid, and 5 mL of aqua regia were used to digest 0.5 g foam samples. The contents of
some related elements were determined by High-resolution Inductively Coupled Plasma-Mass Spectrometry
(HR-ICP-MS) and Atomic Fluorescence Spectrometry ( AFS). Results show that contents of the foam blank are
relatively low for most elements, and the geochemical profiles show good anomalies. It is suggested that wet
digestion is feasible in the analysis of geo-electrochemical polyurethane foam samples, and could be used widely in
the future.

Key words: geo-electrochemistry; polyurethane foam samples; wet digestion; Hydride Generation-Atomic

Fluorescence Spectrometry; High-resolution Inductively Coupled Plasma-Mass Spectrometry
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