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TLEAHTI Ky Zr: 343.823 nm; Hf: 277.336 nm; K :
766.490 nm; Na: 589.592 nm; Ca: 317.933 nm; Mg:
285.213 nm; Al: 396.153; Fe: 238.204 nm; Ti:
334.940 nm; Mn:257.610 nm.
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Table 1 Effect of lithium metaborate dosage
on analysis results of 10 elements in GBW07157

. L e E

R W e R an RIS RRIL6
7r 0.925 0.749 0.924 0.944 0.927
Hf 0.0212 0.016 7 0.0213 0.0213 0.021 4
K 2.75 2.50 2.71 2.82 2.74
Na 2.77 2.47 2.76 2.71 2.71
Ca 1.89 1.71 1.84 1.87 1.83
Mg 1.21 1.10 1.25 1.25 1.25
Al 778 6.62 7.83 7.83 774
Fe 3.28 2.80 3.34 3.34 3.30
Ti 0.246 0.207 0.240 0.240 0.234
Mn 00643 00546 00637 00646  0.0645
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Fig.1 Decomposition effect of GBW07157 at
different melt temperatures
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Table 2 Effect of melting temperature
on analysis results of 10 elements in GBW07157

. - 5

TR 2 950 C 1000 C
r 0.925 0.833 0.925 0918
Hi 00212 00187 00213 0.021 4
K 275 2.69 2.70 2.68
Na 277 272 2.80 2.80
Ca 1.89 1.83 1.87 1.87
Mg 121 1.17 1.25 123
Al 7.78 7.49 7.63 7.64
Fe 3.8 3.12 3.30 326
Ti 0.246 0219 0.245 0.246
Mn 00643 00610 00640 0.063 7

10 min, 15 min, 20 min) 54 F A8 A 7R scR . 45
JAR IR « 20 Al (] <10 min B, i A5 504380 AR Bt
G MU AR ] >15 min B R AT B 5 40
By ig 2@ e . R 3 AT LA Y, S FE ) ]
15 min PA_E R BT ES R SARRERIARHEE ) 5 o °
PRAERE 52 403k, IR FEAREAHT I FE , R
FliEst ] 47 15 min,,
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Table 3 Effect of melting time on analysis results
of 10 elements in GBW07157

_ . W7 {EL

TH bRHE(H 5 min 10 min 15 min 20 min
Zr 0.925 0.602 0.805 0.925 0.918
Hf 0.021 2 0.013 1 0.0180 0.021 2 0.021 4
K 2.75 2.29 2.61 2.76 2.70
Na 2.77 2.28 2.66 2.85 2.75
Ca 1.89 1.50 1.80 1.90 1.82
Mg 1.21 0.945 1.16 1.22 1.25
Al 7.78 5.61 7.16 7.77 7.74
Fe 3.28 2.14 3.05 3.22 3.22
Ti 0.246 0.173 0.224 0.228 0.216
Mn 0.064 3 0.044 4 0.059 1 0.064 6 0.064 5
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Table 4 Comparision of different frit extraction methods

R BT R SR —Metne
BB LR AR L KA, BB B LR (540 min) A o o
A5 HONAEAT 25 mL SR I B R B 5 B {512 Y27/ A
eV VAL BEPEIRH AT SAD A R S SUR BB AT BT LRI 00 mim) T
(kA2 LRSS A 25 mL RGBTk A 5t LA {0 e AT B PR e o
L R H DR I LT 8, FL KT VTR B R SUHOVKE fy RN (<30 min) R o
25 mUL HEEHR I BEHR 1 T 7 25 o 4R i

DRV VR RN 75 R 35 S < R AEHE I AU o B S B LR AR A K P B4
P 28, B JEON AT 25 mL SRIBGRIK R AE b, SR B 507 X3 A IR

PRI (] 45 (<15 min) , IS 0.927 0.0217
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Fig.2 Comparison of GBW07157 frits
by two different treatments
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Table 5 Precision and accuracy tests of the method(n=12)

. GBWO7156 (5437 :%)

GBWOTIST(¥A37 %)

GBWO7186(B437 : %)

TR EROWER RE Y, RSOV,

PR WE( RE Y, RSD Y,

bRifEff WAEM RE Y, RSD Y,

Zr 0.138 0.140 145 7.14 342 10.1 [ 0925 0.925
Hf 0.03570.0345 3.31 14.86 5.17 21.02 [0.0212 0.0205
K 280 281 036 33 124 467 | 275 2.79
Ca 193 192 052 355 125 502 | 1.89 1.88
Na 284 281 1.06 3.16 1.14 447 | 278 273
Mg 1.27 126 079 384 1.8 543 | 1.21 1.23
Al 780 7.81 0.13 182 1.62 257 | 7.78 7.82
Fe 336 334 060 292 206 4.13 | 3.28 3.29
Ti 0.252 0.251 040 592 276 837 | 0.25 0.24

0.00 446 198 631 | 3.46 348 058 295
3.23 10.78 5.07 15.24(0.0712 0.0705 0.97 8.48 3.07 11.99
145 332 125 4.69 | 3.24 321 093 3.14 197 4.44
0.53 3.57 196 5.05
1.80 3.19 145 451 | 3.12 3.13 032 3.06 1.57 433
1.65 389 13 55 |0.048 0.048 0.00 859 459 12.14
051 1.82 142 257 | 771 762 1.17 183 1.85 2.59
030 294 252 4.16 | 0.27 0.27  0.00 6.07 3.74 858
400 596 222 842 | 038 0.37 263 533 333 754

154 417

0.450 0455 1.11 536 3.34 757

Mn 0.0658 0.0635 3.54 846 146 11.96 [0.0643 0.0627 241 850 1.99 12.02|0.0163 0.0161 0.86 11.14 4.46 15.75
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Optimization of experimental conditions for melting decomposition
of zircon sands by lithium metaborate

WANG lJia-song***, WANG Li-giang"**, WANG Na'**, FANG Peng-da**,
ZENG Jiang-ping“*°, ZHANG Li-juan***

(1. Tianjin Center of Geological Survey, China Geological Survey, Tianjin 300170, China;2. North China Center for Geoscience In-
novation, Tianjin 300170,China; 3. Key Laboratory of Muddy Coast Geo-Environment, China Geological Survey, Tianjin, China)

Abstract: Lithium metborate is widely used in alkaline fusion decomposition of geological samples. At present,
the experimental conditions of fusion decomposition of geological samples by lithium metaborate are quite differ-
ent. Moreover, the optimization of experimental conditions is not comprehensive enough in the study of zircon
sands. The fusion temperature and time and the extraction method of frit, the amount of complexing agent and the
acidity of extraction were not involved. In this paper, the best experimental conditions for the decomposition of
zircon sands by lithium metaborate were obtained through a series of experiments. The platinum crucible was
used as fusing vessel, the dosage of lithium metapborate was 0.5 g (the dosage of sample was 0.1 g), the fusing
temperature was 950 °C, the fusing time was 15 min, the extraction method was quenching + ultrasonic oscilla-
tion, and the extraction solution was (2+8) hydrochloric acid solution containing 10g/L tartaric acid. Combined
with ICP-OES to determine zirconium, hafnium, potassium, calcium, sodium, magnesium, aluminum, iron, titani-
um and manganese in zircon sands, The relative error (RE) and relative standard deviation (RSD) of elements of
this method were <4.00% and <5.17%, respectively. The results show that this method is suitable for quantitative
analysis of petrogenetic elements and ore-forming elements in zircon sands.

Key words: zircon sands; lithium metaborate fusion; tartaric acid complexation; ultrasonic treatment; inductively
coupled plasma optical emission spectrometry



