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Determination of trace elements in Sal Ammoniac and Halite Violaceous as well as
their different processed products
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Abstract: Objective To simultaneously determine the contents of twenty-six trace elements of Al, As, B, Ba, Be, Bi, Ca, Cd, Co, Cr,
Cu, Fe, Ga, Hg, K, Li, Mg, Mn, Ni, Pb, Sb, Sn, Ti, Tl, V, and Zn in Sal Ammoniac and Halite Violaceous as well as their different
processed samples. Methods Samples were digested and prepared with HNOs;-HCI-HF (5 © 2 © 2) by microwave digestion and
determined by ICP-AES. Results The average recovery is 94.4%—106.8% and RSD is 1.06%—3.50%. Twenty elements were
determined in Sal/ Ammoniac and 19 elements in Halite Violaceous. The kinds of elements in different processed products were about
the same as their raw materials. Conclusion After being processed with vinegar, the harmful elements of As, Cd, Cr, and Pb decrease.
This research could provide us with scientific foundation for further study on different processing methods and attenuate mechanism
after being processed.
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Table 1 Sources and batch No. of samples
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Table 2 Analytical wavelength, linear equation, correlation coefficient, detection limit, and result

of methodological evaluation of various elements

39 o B/ RSD/ % pilivzarLye
TLE 2 U yag r T —— ——

nm (mgmL™) Kyl BoEtt mBUE SFBREWR /% RSD/%
Al 167.0 Y=5.83 X+43.54 0.9961  0.023 1.46 1.92 1.56 102.5 3.30
As  289.0 Y=558.83 X+535.16 0.9661  0.005 126 235 131 94.8 3.26
B 2497 Y=312.64 X+138.05 0.9943  0.002 1.59 146 0.81 104.5 1.80
Ba 4554 Y=14390.2 X+3 827.76 0.9918  0.005 0.83  2.87 1.60 105.0 1.99
Be 313.0 Y=13918.78 X+3 333.47 0.9979  0.004 1.47 — — 104.8 2.74
Bi  223.0 Y=359.18 X+428.47 0.9595  0.004 1.65 — — 106.8 1.34
Ca 3933 Y=164X+2369 0.9840  0.001 147 052 0.69 102.4 2.66
Cd 2288 Y=292300X+444 0.9999  0.003 0.56  2.69 1.87 95.0 2.37
Co 228.6 Y=454131X+3913.63 0.9723  0.006 136 3.03 1.90 102.5 2.10
Cr 2835 Y=363.65X+103.43 0.9933  0.003 1.59 1.80 1.91 98.3 126
Cu 3247 Y=44757X+127.21 0.9934  0.009 1.40  2.40 1.84 97.0 2.10
Fe 2599 Y=228.8X+75.23 0.9934  0.034 167 280  0.82 101.7 1.06
Ga 2943 Y=60.11X+17.58 0.9949  0.001 146 2.94 1.45 105.1 1.94
Hg 1849 Y=661.69 X+1370.87 0.9893  0.005 1.58 — — 98.8 231
K 7665 Y=25130X+3921.5 0.9999  0.011 033 034  0.78 94.4 3.33
Li 6707 Y=823.9X+102.99 0.9942  0.003 159 3.04 1.85 104.5 1.86
Mg 2795 Y=16437.96 X+5 762.45 0.9968  0.005 054 024 039 102.5 2.36
Mn 257.6 Y=1595.22 X+453.53 0.9945  0.004 1.47 1.88 1.04 97.6 2.96
Ni  221.6 Y=3864.9 X+2258.12 0.9707  0.004 0.93 — — 95.9 2.07
Pb 2203 Y=4852X+1.65 0.9402  0.047 1.63  2.89 1.77 102.9 227
Sb 206.8 Y=704.8 X+676.85 0.9657  0.003 167 3.1 1.82 95.8 1.87
Sn 189.9 Y=1011.08 X+937.6 0.9675  0.003 0.68 — — 98.1 1.57
Ti 3349 Y=589.32X+161.65 0.9937  0.002 1.01 2.37 1.49 99.7 1.19
TI  190.8 Y=679.94 X+603.8 0.9601  0.001 0.97 — — 98.5 2.69
V3093 Y=346.9 X+63.49 0.9934  0.001 1.16 — — 101.2 3.50
Zn 2138 Y=12453578 X—174381.03 09426  0.006 0.62 1.63 1.47 97.2 2.45
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Table 3 Determination of samples
_— FRH  (ngg )

Al As B Ba Be Bi Ca Cd Co Cr Cu Fe Ga
AR - hh 79.15 116.400 253.500 0.5003 —  — 850.20 8.5870 0.0007 0.1582 0.2446 8.592 0.062 1
080608 it 88.24 69.140 158.900 0.0890 —  — 990.60 53640 0.0027 0.1501 0.2409 12.240 0.1305
Bt 82.47 13.290 326.200 0.000 5 — — 590.80 09759 — 0.116 0 0.208 4 18.850 0.1654
090328 A4 157.70 143.300 165.300 0.5926 ~—  — 758.20 10.4100 0.0175 0.1228 0.1462 5367 0.1553
liE5 M 15820 17.340 160.300 0.3311 —  — 910.30 1.3040 0.0125 0.0847 0.1615 5.023 0.143 1
B 166.00 11.290 478.400 0.7765 —  — 925.10 0.8872 0.0121 0.0764 0.1525 5.117 0.128 7
Y o 83.85 97.010 5332 0.7111 — — 75090 8.9410 0.0016 0.1252 0.3363 13.570 0.136 7
080729 MM 121.70  3.204 62.580 03861 — — 760.10 03017 — 0.1192 0.1659 5.594 0.1695
BEFi i 141.40 87.390 89.660 0.9090 —  — 815.10 6.2490 0.0004 0.0727 02230 5.469 0.1212
090328 A=/ 74.40 57.400 220.300 0.5518 — — 789.20 4.2070 0.0153 0.1543 0.1772 12.160 0.1100
Bf& M 9425  9.897 207.700 0.147 5 — — 510.80 — —  0.0687 0.146 0 11.340 0.141 1
BEF5 4 98.93 55250 217.400 04647 —  — 580.40 4.0880 0.0101 0.1257 0.168 1 7.206 0.1292

B R/ (ngg )

Hg K Li Mg Mn Ni Pb Sb Sn Ti Tl v Zn
HES AR — 14520 0.6611 4933 05086 — 0.9804 03055 0.0269 34810 — —  215.900
080608 MM — 113.70 0.6759 4.183 0.8412 — 0.7150 0.4835 0.0451 33290 — — 80.970
&P — 14010 03298 4.879 09185 — 0.6263 0.1535 — 2.8800 — — 22.720
090328 A=/ — 16220 0.3031 13.810 04189 — 1.2910 0.1171 0.0021 0.6822 — — 239.700
[N 97.42 02336 3.196 0.4339 — 1.0390 0.3919 0.0646 03310 — — 83.250
Bgdi e — 4531 0.0048 2.339 04066 — 0.9942 0.1745 — 03302 — — 51.500
Y S — 59.06 03634 9982 04701 — 1.5580 0.1602 — 18540 — —  291.500
080729 Wiz  — 22.12 0.0241 5.822 0.4884 — 0.8161 0.0294 — 17780 — — 1.277
[ 7332 0.0761 4982 03109 — 1.2310 0.1932 — 1.8400 — —  234.600
090328 A=y — 66.34 03839 7426 1.5520 — 1.3380 0.3382 — 14010 — — 191.400
BEEM  — 18540 02676 6.002 1.4440 — 1.0550 0.1170 — 1776 0 — — 1.278
FEBiah — 86.25 0.2820 7.254 14010 — 1.0040 0.3258 — 10420 — —  192.800
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