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LIU Song—tao ; ZH;ANC Dongl* , LI Yu- hong ; YANG Jin-mei' ZOU"Shuang WANG Yong-tao', HUA,NG
Xitig-yu'y ZHANG.Zhong-yi* , YANG Wei', JIA/Bao-jun" i “

(L. S;hool' of Besourchs ‘ang EnVlronment Henan Polytechnlc Unlversny, Jiaozuo 454000, Chinaj 2. Jiangxi Province Key Laboratory
of the Causes addl Corftrol of Atmospheric Pollution, East Chma"Umversﬂy of Technology, Nangchang 330013, China)

Abstracts’ An important tributary in the middle stream of the Yellow River, the Yiluo River consists of the Luohe River and Yihe
River, 4thich converge at Yanshi City. Mining activities were widely distributed in the upstream of the Yiluo River Basin ( YRB)
while residential areas concentrated in the downstream were coupled with extensively industrial and agricultural activities. To illustrate
the influences of variable anthropogenic activities on the hydro-chemical composition of river water of the YRB, water samples from the
main stream and tributaries were collected in the flood season ( August) and normal season (December) , respectively. The hydrogen
and oxygen isotope values coupled with cation and anion content were analyzed. Temporal and spatial variations of hydrogen and oxygen
isotopes and ion content were utilized to elucidate the sources and factors controlling the hydro-chemical composition of the river water,
and to illustrate the pathways of human effects. The results demonstrated that: (D Average hydrogen and oxygen isotope values (8D and
8"0) of Luo River water were —56%o and —7.9%oc, and —55%0 and —8.1%o in the flood season and normal season, respectively.
Mean 8D and 8"0 values of Yi River water were —49%o and —6. 9%o, and —53%o and —7. 8%o in the flood season and normal season,
respectively. These temporal variations indicated that river water was mainly recharged by local atmospheric precipitation. (2 The
dominant water hydro-chemical type was HCO,-SO,-Ca-Mg in the main stream of the YRB, and the ratios of Ca** and HCO, molar
equivalent concentrations in the flood season were lower than those in the normal season, while the ratios of SO;” molar equivalent
concentrations were higher than those in the normal season, indicating more sulfate dissolved in the river water in the flood season. &
Carbonic acid and sulfuric acid simultaneously reacted with carbonate and silicate rocks, and in the Luo River more carbonate rocks were
weathered, while in the Yi River more silicate rocks were weathered. (4) Human effects on river water were mainly concentrated in the
upstream where wastewater input was derived from mining activities, while in the downstream pollution of the river was due to industrial
wastewater and sewage input. (3 Spatial variations of sulfate sulfur isotope values were mostly due to differences between anthropogenic
activities in the upstream and downstream of the Yiluo River. Negative sulfur isotope values in the upstream river water confirmed
dissolved sulfate from sulfide mineral oxidation, which also indirectly verified the rock chemical weathering by sulfuric acid in this area.
Positive sulfur isotope values in downstream river water were connected with industrial wastewater and sewage.

Key words: Yiluo River Basin; hydro-chemical compositions; temporal and spatial variations; controlling factors; anthropogenic input
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Table 1  Hydro-chemical compositions of water in the Yiluo River Basin

. TDS W /mmol - 17! TZ* TZ- NICB 6D 8

M GEHE pH /mg-L7' Ca2* Mg@® Na® K G- SO2- NO; HCO; /meq-L~' /meq-L™' /% /%o /%(Z
B/AME 7.28 127 0.69 0.29 0.09 0.03 0.05 0.16 0.01 0.93 2.10 2.29 -23 -62 -9.0

Wi BOK{E 9.30 539 2.83 1.70 2.83 0.19 2.10 3.27 0.31 3.71  9.55 9.73 4 -50 -6.7
SEXE 8.67 320 1.28 0.91 0.77 0.09 0.47 1.20 0.11 2.55 5.23 5.53 -57 -8.1

_— B/MHE 7,40 64 0.30 0.07 0.07 0.03 0.02 0.17 0.00 0.32 0.83 0.68 -35 -64 -9.1
m HRMH 8.63 576 2.79 1.15 4.35 0.16 2.33 2.80 0.36 4.90 10.17 10.17 17 -42 -4.9
S 816 361 1.56 0.69 1.33 0.10 0.75 1.35 0.14 2.80  5.93 5.97 -52 -7.3

s Cl 802 665 1.27 1.28 549 0.14 3.74 1.94 0.07 3.37 10.73 11. 07 -4 -58 -7.8

€2 847 681 1.23 1.26 5.52 0.13 3.69 1.96 0.16 3.93 10.65 11.70 -10 -59 -7.9

B/AME 7.90 179 0.76 0.37 0.07 0.01 0.05 0.14 0.09 1.77  2.38 2.34 -3 -61 -9.2

W RO 8.91 728 3.22 1.63 2.25 0.16 2.04 2.75 0.43 4.07 10.55 10. 14 18 -51 -7.2
X 8.49 429 1.72 0.97 0.76 0.08 0.49 0.95 0.24 3.15 6.24 5.82 -57 -8.4

kit /ME 7,69 68 0.31 0.08 0.10 0.03 0.03 0.06 0.05 0.58 0.92 0.86 -4 -63 -9.4
Pl BORME 8.90 703 2.97 1.19 2.73 0.23 2.17 2.38 0.65 581 9.74 9.37 24 47 -6.7
SEXH 8.34 472 1.90 0.80 1.29 0.10 0.62 1.12 0.27 3.22  6.78 6. 40 -54 -8.0

s Cl 855 669 2.44 1.19 2.20 0.15 2.03 1.39 0.41 4.17 9.62 9.44 2 -51 -7.2

2 815 579 1.58 1.07 3.21 0.11 1.8 1.35 0.19 3.39 8.18 8.18 0 -64 -9.1
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