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Soil salinization characteristics in Huanghebei mining area

HAO Qiyong
(Exploration Research Institute of Shandong Coal Field Geology Bureau, Jinan, Shandong 250100, China)

Abstract: In order to study the current soil salinization characteristics in the Huanghebei mining area, field survey in situ
sampling and indoor testing were adopted to study the soil salinity content, spatial distribution, vertical variation and the
correlation between shallow groundwater and soil salinization. The results show that the soil is mainly composed of potential
saline soil and slightly saline soil, the anions in the soil are mainly bicarbonate and sulfate ions, and the cations are mainly
sodium and calcium ions. Soil shows surface aggregation vertically, surface salinization is serious, salinization degree is
reduced in the deep. There is an inherent natural direct relationship between the saline soil and the shallow groundwater. The
total salt content in the soil is obviously positively correlated with the total dissolved solid content in the groundwater, while it
is negatively correlated with the depth of the shallow groundwater level. The development and utilization of coal mining in the
study area will aggravate the degree of soil salinization and the coal mining needs to be reasonably determined according to the
degree of surface collapse, so as to reducing the degree of soil salinization.

Keywords: Huanghebei; coal fields; soil; salinization; depth of water level
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Fig. 1 Spatial distribution of soil salinization in

Huanghebei mining area
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Table 1 Statistical table of salt ion content in soil

pH  SOX/gkg') Cl/Agkg) HCOj/(gkg") K'/mgkg') Nal(mgkg') Ca*/(mgkg') Mg'/(mgke") Eibigke’)

RRME 812 1.57 0.56 1.89 281 629 545 209 4.47
wME 636 0.09 0.03 0.17 8.85 299 31.7 38.6 0.99
ThRfE 722 0.31 0.15 0.50 31.9 216 171 57.6 1.47
W2 049 0.35 0.15 0.47 60.1 165 122.6 36.5 0.81
TRFEE 007 0.87 0.72 0.76 1.18 0.63 0.76 0.56 0.47

X e ER oy R A B T REAT A SCE AT, AR I Bl R 2 W EoR, AR SE T SRR A
* 2, BEARB SRR T 0. A TEIIEM 2o WHMEE TSRS, MIRIRE TS5, 8. W
KM, MR S BRI E T B T2, I AT RIEMR, SRE T 5B TR IEME, Y] 1
WP IR R 1, MRS T R S Y R PR S LIRS . BRIREE . BRIREN . MALBEFIE R
fe FRERRZAR, MERRRE T, BT ER Y

®2 ITEHESRETHEXRYER

Table 2 The correlation coefficient matrix of soil salt ion

A Nejn HCO; cr Ca* Mg> K’ Na®
arhit 1
Nern 0.66 1
HCOj3 -0.32 -0.57 1
cr 0.46 0.89 -0.54 1
Ca™ 0.87 0.58 -0.19 0.39 1
Mg* 0.75 0.64 -0.15 0.54 0.78 1
K’ -0.22 -0.44 0.68 -0.39 ~0.05 -0.18 1
Na® 0.17 0.51 -0.01 049 0.19 047 -0.31 1
3.3 IRy ] o AR RJZ LR LSRR Y GR, nl e R SR AL, 1

TR ) e A R UL 3, TS, T21 RAEAs  SHUSRAMA G, Ak, BT X TR Rk
e AR IR FEROR, RIZ HHE(0~ 20 cm) Frdbit i, W AMRECHE 24, RIZHBULECN ™ E, R R E
40 ~ 60 cm, 80 ~ 100 cm WR)Z HIEF I ERM B TR BEA L,
E, TIEFAERZH D EENS . REB(TI3 5) RAE

®3 PREIEEEEHENVXERR

Table 3 Test results of total salt content in vertical direction (g'kgfl)
RS /em Tl T5 T9 T13 T17 T21 T25 T29 T33 T57 SEHME
0~20 1.25 4.47 0.99 2.83 1.57 3.61 1.32 1.51 1.04 1.11 1.97
40 ~ 60 1.43 1.11 1.32 2.69 1.69 1.01 1.57 1.58 1.93 1.59 1.59
80 ~ 100 1.57 1.29 1.09 257 1.35 1.42 236 1.24 2.01 1.14 1.60
3.4 TIEERBUL SR OKOC R RRE RIK T, IR /NT 2.5 gk i, #1 T /KK &R

WF 5% X 3% 2 Hi B 7K b % F¢ AE LI HCO;-Na-Ca,  Z MERIRA!, Y HIE 45 S m i, #h R /KoK Ji 2 Al
HCO,-Ca-Na & £, J& i & SO,-HCO,-Na fl HCO,-Cl-  H FE AR R 75028 1 1) AR R AR AL etk . ST IX IR 2 L T K
CaNa %, M F7K TDS %4 716 ~2 830 mg/L. T3 f13EVR 2.7~ 5.7 m, 1348k 5 MR /K A7 HEIRAHOC &R
R 5K TDS S EAHERECH 0.80, AT WL+ $Ch-0.60, AT UL, +HEERBHALAR BE 5 058 X b T K o7 34
HeAth i 5Tk TDS & BB UM IC. MKBE A C KA, HHELIhE SRk 4),
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Table 4 Relationship between soil salinization and groundwater in the study area
RAERAL Ti T5 T9 T13 T17 T21 T25 T29 T33 T57
0~ 100 cm 34 h7/(gkg™) 1.42 2.29 1.13 2.70 1.54 2.01 1.75 1.44 1.66 1.28
g B EATDS/(mg- L) 952 1324 716 2830 924 1742 1454 904 1284 818
KK B8 HCO,-Ca-NaHCO;-CaHCO,-Na SO, HCO,-NaHCO;-Ca-NaHCO;-Na-CaHCO;-Na-Ca HCO,-Na-Ca HCO,-Na HCO,Cl-Ca'Na
WK /m 55 2.7 5.7 3.1 3.8 2.9 3.5 2.8 5.7 4.1
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