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Table 1 Working parameters for ICP-MS

TAESE il
SRR W 1350
SUR TR W 2.0

A i/ (L/min) 15.4
BN F Y/ (L/min) 0.8
ZAL i/ (L/min) 0.86
KREHEFLAE/mm 1.0
HHCHEFLAS/mm 0.8
FREGRE /mm 120
ESEC DR Bl
Bl R 0)/s 36

1.2 fRE AR R EERF

s LT R IR AR IR 76 H O RIR S hnifE
itV (B FARER BT s, 1.00 /L) B9 H
BE AN 2% KRR 5

BEPNFRFRIEIR : 10 ng/mL, 4[5 K 2% 4R ;

PEUWL : 10 ng/mL, 475K 2%AHI2 , £ 7 Li.Co.
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Table 2 Comparison of different reagents for
removing antimony

Jrik FRUER T ShERUE(E/% Sl E (/% 2215:2%/%
AInER IR AR R 15.74 17.05
1R+ SRR GBW 07175 18.97 1.78 90.63
2 3k ER R+ SR 0.003 6 99.98
SRR AR R 33.71 15.10
LR+ AR GBW 07176 39.70 423 89.35
2 3k ER R+ S LR 0.015 99.96
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Table 3 Removal rate of antimony for GBW 07175 and

GBW 07176
I AREMIE ShARME(/%  ShIEM/% X%
Jrik— 0.0036 99.98
5 .
Tk CBW 0717 18.97 0.025 99.87
mﬁi GBW 07176  39.70 0.015 99.96
Pag 0.061 99.85
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Table 4 Determination of rare earth elements

{8, T LA 7 R By T A A A e ) A T
PSR, B APRHEY) BRI WK 5, A by
EYREE R IR 6, W6 mTLIEH ,GBW07103,
GBW07104 .GBWO7113 [1)H + 70 2 I 22 5 br o
B , 1725 (RE)EBAE A VFRR N, U BT ) 4
T ICE I AT AR R S I g5 SR T LA
B AAREY R R TR S B f R
FRHE 2 B0 IR it B2 A AR5 A48 s, s 0T
A SR E T DA R B R Rk

25 B EREERR

CEW 07175 CEW 07176 HbE GBWOT174 65— SbRfE ) AT 7 15
JLE P e/ P N _ _ _
B (BRI T SRR, TR — IS , h ) — B3 (0 A )
Ea 2; ? g; ; ;g} gg SR FEA T N2 T I 2 GBWOT174, 18 AT
e 4 . . 2.
Pr 8.84 8.89 432 428 PGS ERUEKEFE RN B R e R
Nd 35.8 35.7 17.4 17.3
Sm 6.70 6.65 3.35 3.38 5 U AMEYRPH LI TESEMNNE (ug/g)
Eu 1.66 1.68 0.81 0.82 Table 5 Determination of rare earth element content
Gd 5.67 571 2.95 2.89 . . :
Th 0.85 0.88 Pyt 041 in antimony ore reference materials
Dy 3.58 3.61 1.79 1.76 brifE) o
Ho 0.54 0.56 0.27 0.26 )TEE GBWO07174 GBW07175 GBW07176 GBW07279 GBW07280 GBW07374
Er 1.30 1.26 0.61 0.59 W2 W RE T 7E W W RE T 7E{E
Tm 0.14 0.15 0.06 0.06 La 4793 3185 1613 2943 1729 1470
Yb 0.82 0.85 0.39 0.38 Ce 10278  67.05 32.11 58.55 34.33 2721
Lu 0.09 0.10 0.05 0.05 Pr o 1338 8.84 4.32 6.65 4.62 341
Y 12.9 13.1 6.49 6.52 Nd 5290 3575 1743 2378 2004 1297
. " Sm 979 6.70 335 4.29 5.11 2.49
24T EWH R EFRE Fu 244 1.66 0.81 0.85 0.88 0.73
FRIBAS IV I 12 (3R R 28 VAR AR TR SE Gd  8.06 5.67 2.95 4.49 3.79 231
X o S Lo ™ 122 0.85 0.43 0.67 0.61 0.40
IR TAESECR ER Lot R A&, LIIEE R 3 Dy 519 3.8 179 357 390 237
(R TRt B TR OB T 070 034021070 071047
Er 176 1.30 0.61 1.91 221 127
470.006 ~ 0.037 pg/g. Tm  0.19 0.14 0.06 0.29 0.34 0.19
- b N S i ST Yb 113 0.82 0.39 1.79 227 1.29
R — Celeh ) AT B0 1 i Lot 1 Lu 013 0.09 0.05 0.27 0.34 0.20
M2, FE A b EY i A 76 o0 R bR Y 1859 1293 649 1787 2121 1218
*x6 sAREYRPHLITESENNE
Table 6 Determination of rare earth elements in rock reference materials
GBWO07103(1=4) GBWO07104(1=4) GBWO7113(1=4)
TTE MEME fEME,  RE RE  WEMME/ bR/ RE RE  E¥E/ #aifi/  RE RE
ug/g ug/g % L% ng/g ug/g /%  RRFE%  pglg ug/g 1% FAVF2E/%
La 5590 54 352 1423 22.83 22 375 1659 83.75 82.7 127 13.20
Ce 11025 108 208 1259 41.15 40 288  14.99 172.75 163 5.98 11.67
Pr 1325 127 433 18.17 4.87 4.9 061 2119 18.23 18.4 -0.95 17.10
Nd 4825 47 266 14.58 19.60 19 316 17.00 66.31 64.5 2.81 13.80
Sm  10.20 9.7 515 1899 3.51 34 324 2245 11.45 11.7 2.14 18.42
Eu 083 085 -2.65 2778 0.98 .02 392 27.02 1.24 1.18 5.30 26.43
Gd 925 930 -0.51 19.12 2.86 270 574 2327 9.78 9.47 3.22 19.07
Tb 1.73 1.65 455 2511 0.44 0.41 671 3098 1.47 1.51 2.98 25.45
Dy  10.80 102 588  18.84 1.93 1.85 405  24.67 8.37 8.19 2.20 19.52
Ho  2.09 205 207 2429 0.36 034 515 3185 1.74 1.64 579 25.13
Er 675 65 385 2026 0.90 0.85 529 2778 4.50 431 429 21.62
Tm 110 1.06 354 2687 0.16 0.15 833 3591 0.78 0.73 6.16 28.42
Yb 726 74 189  19.84 0.86 089  -3.65 2759 4.66 451 3.27 21.47
Lu 1.18 115 283 2653 0.11 012  -833  37.09 0.63 0.67 672 28.79
Y  63.50 62 242  13.89 9.55 9.3 269 19.12 43.70 195 2.82 14.84
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Table 7 Results of comparison test

P AT A/ i S 2 P R T o {1/
- pefg pelg
La 47.93 48.25
Ce 102.78 104.12
Pr 13.38 13.27
Nd 52.90 51.89
Sm 9.79 9.67
Eu 2.44 2.34
Gd 8.06 8.14
Tb 1.22 1.17
Dy 5.19 533
Ho 0.76 0.78
Er 1.76 1.82
Tm 0.19 0.20
Yb 113 1.15
Lu 0.13 0.13
Y 18.59 18.75
»
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Determination of rare earth elements in antimony ore by open acid
dissolution—inductively coupled plasma mass spectrometry

ZENG Jiang-ping"*’, WANG Jia-song"?, WANG Na'?, ZHENG Zhi-kang'?,
WANG Li-giang"?, ZHANG Nan'?

(1. Tianjin Institute of Geology and Mineral Resources,China Geological Survey, Tianjin 300170, China;
2.North China Geological Science and Technology Innovation Center, Tianjin 300170, China;
3.Key Laboratory of Coast Geo-Environment,China Geological Survey, Tianjin 300170,China)

Abstracts: At present, the determination of rare earth elements mainly adopts inductively coupled plasma mass
spectrometry, and the sample pretreatment mainly adopts alkaline fusion and closed acid dissolution, but both of
these pretreatment methods take a long time and are not suitable for batch sample processing. Open acid dissolu-
tion is a simple method to dissolve samples in a polytetrafluoroethylene beaker. It takes a short time and is the
most sample processing method. It is widely used in the pretreatment of rocks, soils and various minerals. Anti-
mony ore usually contains high antimony content, which will cause pollution to the instrument after direct mea-
surement. In this paper, after adding hydrochloric acid and hydrobromic acid to remove antimony, samples were
digested by nitric acid-hydrofluoric acid-sulfuric acid mixed acid to prepare aqua regia medium solution,finally
measured by inductively coupled plasma mass spectrometry.The internal standard rhodium was used for mass in-
terference correction to compensate for the matrix suppression effect and the correction sensitivity drift. The de-
tection limit was 0.006~0.037 pg/g, and the RSD (n=12) was between 0.57% and 7.89%. The results show that
this method is suitable for the determination of rare earth elements in antimony ore.

Key words: antimony ore; rare earth elements; antimony removal; inductively coupled plasma mass spectrometry

Applied Research of 2D Seismic Exploration in Geological
Survey of the southern Tianjin

FU Xiao-jin', WANG Zhi-gang', JIANG Sheng-guo', XU Tian-tian', CAO Jian'

(1.North China Geological Exploration Bureau of Tianjin, Tianjin 300170, China)

Abstract: Two- dimensional seismic surveys are one of the important means of regional geological surveys.
Through the application of 2D seismic exploration in the geological survey of the southern plain of Tianjin, it
revealed successfully the depth and spatial distribution characteristics of the paleo-channels, the Quaternary and
the Cenozoic bottom boundary, ascertained the tectonic framework of the research area, realized the strata,
researched the ups and downs of the thick large coal seams of 5 coal and 10 coal, determined the preferred target
layer of shale gas, and verified the 2D seismic exploration results by drilling, testing etc. The prediction error of
the bottom depth of the paleo-channel is 3.6%; the bottom boundary of Quaternary is 8.4%; the bottom boundary
of Cenozoic is 0.7%:; the 5 coal is 0.4%; the 10 coal is 1.3%; the preferred target layer of shale gas is 0.7%. The
results show that the prediction errors of this 2D seismic are all within 10%, which complied with the relevant
requirements of the specification. For the deep coverage area of Quaternary, it is feasible to use the 2D seismic
exploration technology to solve problems in the geological survey.

Key words: 2D seismic; geological survey; deep coverage; the southern of Tianjin; applied research



