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Preliminary researches on nitrate formation by metal-catalyst
photochemical reaction in arid region of Xinjiang
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Abstract

There are several nitrates-enriched areas in the arid region of Xinjiang. These nitrates are formed from brine
by evaporation. The nitrate-bearing beds were mainly discovered in Hollocene strata. Studies show that nitrate
minerals occur in nitrate-bearing sediments, that brine strata are enriched with nitrate radical, and that Fe, T,
Cr, Mn, Cu and some other elements are also relatively abundant in the sediments. To probe into the relationship
between metals and nitrate radical formation, the authors designed four experiments in which, TiO,, Cr,O;,
CuO and Fe,0; act as catalysts. Field and indoor photochemical reaction experiments show that the TiO, and
Cr,O5-catalyst reactions produce relatively high content of nitrate radical, and the TiO,-catalyst reaction has the
best effect in all reactions. Other mechanisms, such as biogenic and atmospheric mechanisms, are unsuitable for
nitrate formation in the arid region. It is thus held that the TiO;-catalyst reaction may be the main mechanism
for the formation of nitrates in Xinjiang.
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Locations of sampling points in nitrate distribution areas within Lop Nur and its adjacent areas

1—Sampling point in Tiekuangwan within Lop Nur 2—Sampling point in Kulugetakeshan 3—Sampling point in Wuzhongbulake

4—Field test sites in Milan 5—Sampling point between Minfeng and Qiemo

1

Table 1 Distribution of major metallic ion contents in nitrate-bearing sediments

w B pgg
Fe % fIi Cr Mn Cu Zn Pb
WZG-1 0.28 330 9.32 52.9 3.26 9.47 2.41
2001-G1 1.37 0.22 % 24.3 299 16 38.4 9.45
YKD0007 % ® 0.49 730 10.5 106 5.11 12.3 3.31
2002TX13 % ® 1.72 0.25 % 33.1 370 13.4 41.7 11.4
30 ml
5
2004 6 10
2.2
5 5 5
5 ml 5 ml
(1] . 2005.
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Table 2 Distribution of nitrate radical contents
in Tiekuangwan brine Table 3  Analytic results of extracts from field simulated
g am’ gL NO; mgL metal-catalyst photochemical reaction
1 ZKD0001W1 1.2546 392.25 6 850.0 — -
2 ZKD0002W1 1.2536 380.73 6 000.0 [0, GO Fe0;  MnyO
3 ZKD0002W2 1.2561 385.16 5450.0 NO; mg L 65.37 33.83 8.95 6.97 1.76
4 ZKD0014W1 1.1911 284.55 4775.0 B
5 ZKDOOISWI 1.1972 280.40 4110.0 4 SB-081 NOs
6 ZKD0312W1 1.2369 370.46 11.04 0.132mg L
7 ZKD0312W2 1.2508 346.02 12.22
8 YKDO0005W1 1.2683 388.67 209.5 4 20 °C )
9 YKD0O006W 1 1.2454 383.74 8450.0
10 YKDO312W1 1.2560 377.95 28 64 Table 4 Analytic results of extracts from indoor metal-
11 YKDO0320W1 1.2335 359.95 634.1 catalyst photochemical reaction at 20 C
12 1.2403 359.08 3321.0 TiO, Cr0s CuO
NO; mg L 24.15 3.31 2.52 3.04 0.64
3 3 SB-081 NO;
0.13mg L
4 N1 Oy =411 5 30 C -
Table 5 Analytic results of extracts from indoor metal-
5 catalyst photochemical reaction at 30 C
20C 30 50C TiO,  CnO; CuO
3 NO; mg L 6.13 2.57 1.36 0.64
20C 30T 10 50T ; 081 .
6 10 ml 0.13mg L
6 50 C -
3 Table 6 Analytic results of extracts from indoor metal-
catalyst photochemical reaction at 50 C
3.1 TiO,  Cr0; Fe,03
4 NO; mg L 109.81 22.17 1.23 0.95 0.64
3456 10 SB-081 NOj3
3.2 0.132mg L
TiO, -
CI'203 SOOC
CuO 50~70C -
Fe Mn
5 30C
T102 Cr203

TiO,
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