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Hydrochemical Characteristics and Influencing Factors in Different Geological

Background: A Case Study in Darongjiang and Lingqu Basin, Guangxi, China
SUN Ping-an', YU Shi', MO Fu-zhen®, HE Shi-yi', LU Ju-fang’, YUAN Ya-qgiong’

(1. Key Laboratory of Karst Dynamics, Ministry of Land and Resources & Guangxi, Institute of Karst Geology, Chinese Academy of
Geological Sciences,Guilin 541004, China; 2. Guilin Branch of Guangxi Hydrologic and Water Resources Bureau, Guilin 541001,
China; 3. School of Geography Science, Southwest University, Chongqing 400715, China)

Abstract: The observation and sampling were carried out in May 2013 to April 2014 in a hydrological year for two river basins with
different geological background in upstream of Li river basin. The seasonal variations of river water chemistry and its main influencing
factors were discussed in this paper. The results showed that the hydrochemistry types of both Darongjiang basin with 9% of carbonates
and Lingqu basin with nearly 50% of carbonates in area belonged to Ca-HCO, type. Ca’* and HCO,; were the main cations and
anions. The main ion concentrations were higher in winter and lower in summer, affected by the change of the flow. Ca®*, Mg’*,
HCO; were mainly sourced from the weathering of carbonates by carbonic acid. The weathering of carbonates by sulfuric acid and the
weathering of silicate rocks also had contribution to the river water chemistry. In addition, comparing to the Lingqu basin, the
contribution of the weathering of carbonates was much more than the percent of carbonates area, because the carbonate rocks were
eroded by the allogenic water. On the other hand, K*, Na*, C17, NO; , SO} were mainly affected by the atmospheric precipitation
and human activities. Comparing to the Darongjiang Basin, the effects of human activities on the changes of K*, Na*, C1~, NO; ,
SO;~ were more significant in Lingqu Basin.

Key words : hydrochemical characteristics; rock weathering; influencing factors ; Darongjiang Basin; Lingqu Basin
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Fig. 1 Sketch map of hydrogeology in Darongjiang and Lingqu Basin

R1 KFIRRA G KL FFHE
Table 1 ~ Water chemistry in Darongjiang and Lingqu Basin

s N EER S 53/ wmol + L =1

A= 28 Kil/C pHA /uSeemt K+ Na* a2 Mg F- e NO; SOZ-  HCO; Si
BRME 29.0 7.7 155.9 32 87 508 94 8 80 215 119 1018 114

- B/AME 8.4 6.9 52.8 15 37 175 39 3 22 80 51 302 82
T 18.0 7.2 92.9 21 65 333 67 5 49 118 80 682 99
CV/%  31.7 3.3 31.7 15.9  24.4 33.6  25.2  22.0 28.6 25.7 22.6 34.6 9.9
R 28.7 8.2 313.0 82 387 1338 114 9 425 810 222 2555 120

R B/ME 8.6 6.7 149.6 25 55 638 53 3 68 0 95 1111 13
FHE 18.3 7.5 227.1 38 110 993 88 5 137 162 138 1902 68
CV/%  29.1 4.1 17.1 34.0  62.5 7.2 17.2 32.6 51.1 95.9  19.6 19.6 40.6

EFNHL 238, RS VLTI G PH S M vk B (TZ (TZ= =F~ +Cl~ +NO; +S02”~ + HCO; ) 4 0.58 ~
=K* + Na® +2Ca®" + Mg>* ) N 0.50 ~ 1.31  1.44 meq-L™",F-# 1.0l meq-L™". 5 FHHMH—
meq-L™", 734 0.89 meq-L~"; RAE T Y EWE 80, RITWITE A & HD0 S A0 B 1Y vk HUE
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Fig. 2 Piper chart of river water in Darongjiang and Lingqu Basin
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Fig. 3 Gibbs chart of river water in Darongjiang and Lingqu Basin

Gaillardet 25" AR 38 B — 25 /DN 380 ) 7K Ak 27
FHE, 25 1 T =R E 0 oT, IE AT 23K 60 4% K i
137 530, ARBETEH PR & 25 D8l 4% T
Gaillardet ZERE AT (K 4) , 0T LLE H, W 4R
IR B AR o FRE R R AR TR & BRI JF LA
IR ER A XA S . BRIV VL 1tk 1R 6 5 A
TR RRZE /N T 72 SR it (E 79 A Sl e 2 k5 XA 11
DURR HL AT 035 25 0, 33X 55 AN IR K R Bl PR 3k 5 1)
LSS r 1 SN N A - e W % N s 3

F(E ) HbF K Sle AN (Can7STa s 550k
18 wS-cm ™', Sle Ny —3.677) | HAga 2 itk 4
ZANEIKHE AR NS R ACEVE R g | 2
T EERI R & A, sl 1w R i KAk, 4
T DX B RS VB T 3 R A A E 52,8 ~
155.9 pS-em ™' Z [, F1992.9 pS-em ™' Sle 4347
fE-0.98 ~ —2.35 Z[a], ¥ - 1.62, 5 H Fif i
N, R T AME KRR R AR A 1R AR .

ZF LI, BRI I S ik R k2 43



13 VA

AN TR MBS 5T T AR A SR R S i PR IE S« LA™ P ORI SRR 0 1] 127

100 ﬁ

e
RERR Eh /
'

ST | wAm

0.1 il el s
10 100

HCO; /Na"
T T T 1T

= KL
® Rif

T TTITTg
rin
=z
A

e

Ca*/Na*

E N
C R
i 8
T o r
I .
& = .
= L
0.1 |
E [l b b, 1Y
RPiEY A
0.01 R | T |
0.1 1 10 100
Ca**/Na*

B4 KBIIREREAA Ca?*/Na* 5 Mg?*/Na* | Ca’*/Na* 5 HCO; /Na* X &
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