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Abstract: To elucidate how the water-sediment controlling process affects element cycling in the
Yellow River Basin water samples were collected during water-sediment controlling in 2012 and
then sulfur and oxygen isotopes were analyzed. The results showed that sulfur and oxygen isotope
values of river water samples in Sanmenxia station varied from 7.9%o to 12.5%o ( with an average
of 10.1%0) and from 4.8%o to 8.4%o ( with an average of 7.1%c) respectively. Sulfur and oxygen
isotope values of river water samples in Xiaolangdi station ranged from 8.5%0 to 9.1%¢ ( with an
average of 8.6%0) and from 5.6%o to 7.4%o ( with an average of 6.6%0) respectively. Sulfur and
oxygen isotope values of river water samples in Huayuankou station varied from 8.7%o to 12.0%o
( with an average of 10.0%0¢) and from 6.5%o to 8.5%o ( with an average of 7.7%¢) respectively.
Sulfur and oxygen isotope values of sulfate in river water decreased with the increases of silt
contents in the river water samples indicating that the “newly produced sulfate” was mainly
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derived from oxidation of sulfide and organic sulfur during watersediment controlling especially
in Sanmenxia station and Xiaolangdi station. However such differences of sulfate isotopes were
not significant in Huayuankou station due to the mixing processes impacted by the tributaries of
Yiluo River and Qinhe River. The range of sulfate isotopes suggested that dissolved sulfate in river
water was mainly controlled by dissolution of gypsum oxidation of sulfide and organic sulfur and
sewage water. Water-sediment controlling process affected sulfur cycling in Yellow River in that
it can release sulfate by oxidation of sulfide and organic sulfur in sediment and thus increases
sulfate flux to the downstream. The proportion of sulfate released into river by water-sediment
controlling was about 24.2% in Sanmenxia Reservoir and 8.8% in Xiaolangdi Reservoir respec—
tively. The results improved our understanding of water-sediment controlling on the riverine
element cycling in the Yellow River Basin.

Key words: water-sediment controlling; oxidation of sulfide; sediment.
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Table 1 Sulfur and oxygen isotope values of dissolved sulfate during controlling of water-sediment in Yellow River in 2012
$3550,% 5'%0-50,%
(m?+s7") (kg*m™?) (%0) (VCDT)  ( %o) ( VSMOW)
6 21 8 318 / 10.7 7.5
6 21 20 800 / 10.7 7.8
6 22 8 580 / 10.6 7.7
6 22 20 655 / 10.8 7.9
7 03 8 42 / 10.6 8.1
7 03 20 388 / 7.9 5.3
7 04 8 3990 / 12.5 8.4
7 04 20 4840 / 11.1 8.2
7 05 8 4910 7.62 8.2 4.8
7 06 8 1780 112.00 8.4 5.2
10.1 7.1
7 03 16 983 / 9.1 6.6
7 04 8 1000 16.20 8.8 7.1
7 04 20 1950 237.00 8.5 6.5
7 05 8 2060 80.50 8.5 6.7
7 05 20 2530 48.50 8.5 7.4
7 06 8 2460 45.50 8.6 6.7
7 06 20 3060 42.90 8.5 5.6
7 07 8 3030 20.90 8.6 6.3
7 08 8 2830 12.70 8.5 7.0
8.6 6.6
7 01 8 4150 / 8.7 7.4
7 02 8 3900 2.31 10.1 7.8
7 03 8 3200 2.29 10.4 8.1
7 04 8 2120 3.11 10.1 7.5
7 05 8 2350 5.53 9.7 7.7
7 06 8 3040 58.10 9.5 6.5
7 07 8 3100 40.10 12.0 8.3
7 08 8 3240 28.70 10.6 8.5
7 09 8 2400 15.40 9.2 7.6
10.0 7.7
o 7.9%0 5.3%0
( 1
( 3
3),
( 3, ( Holmer et al. 2001; 2009) .
3
( 4a) 7 4 8
3.1
( 2015a) .
3.1.1 (7 5 8 )
3
6 21 7 3 8 (
2a) ( 4a). ( 4a)

7 3 20 8.3% 5.0%( 1)
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Fig.4 Characteristics of sulfur and oxygen isotope values of dissolved sulfate in river water during water-sediment control—
ling in Yellow River in 2012
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Table 2 Sulfur isotope values of sulfate in precipitation in
China

33Srain( %)

1 +1.9~+10.3  +5.5 2002
2 -2.1~46.1 +2.1 2012
3 -12.0~+9.4 +2.8 2011
4 +3.0~+14.9  +6.1 2003
5 -3.5~45.5 +0.9 2007
6 +2.1~47.3 +4.5  Lietal 2013
7 -1.5~46.6 +2.6 2012
8 +2.3~+12.8 +4.7  Zhu et al. 2016
9 +3.5~+9.2 +5.9  Zhang et al. 2015
10 +8.7~+19.1 +13.4  Baiet al. 2014
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Fig.5 Relationships among sulfur and oxygen isotope values of dissolved sulfate in river water and water flow rate and silt
contents during water-sediment controlling in Yellow River in 2012
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N River in 2012
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