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Experimental Study on Dispersion of Saline Water Flowing through (Qay- bearing Soil
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Abstract: Regional w ater quality structure is constituted by deep freshw ater and shallow salt water in the east of North China

Plain (NCP). Evidences showed that salinity of deep freshw ater did not increase significantly when it was supplied by shallow

saline water. T o examine whether the clay- bearing soil can intercept the salt from water, this study conducted the permeability

tests to analyze the dispersion effects of saline water flowing through the clay bearing soil. The results showed that (1) clay

bearing soil can intercept most of salt in the saline water, w hich confirms the existence of salt filtering phenomenon in the east

ern deep aquitard of NCP;(2) the intercept capacity of clay bearing soil increases with the decreasing of permeability and dis

persivity;and ( 3) the possible reason of salt filtering is that Na* in saline wat er is adsorbed by solid colloid particles or has cat

ion exchange interaction with some com ponents absorbed by soil colloids.
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Fig. 1 Variable head permeability test apparatus! '
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Fig.2 Standard curve of conductivity and concentration
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Fig.3 Breakthrough curve of disturbed soil column
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Fig.4 Breakthrough curve of undisturbed soil column
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Table 1 Parameters of different soil columns used in this study

ZH TRk RS o BIERFK/ (em e &) PR v= KJ/(em* dt)  WKHUE a;/m HEE (%)
TR VS | 1) 5 4 0.05 1.99 15.43 9. 55
JEOR A4 7 4 ) 4 0.27 10.73 17.37 72.24

RIS T 215 RECH 0. 05 an/ d, T H TR
U 4 15,43 m, W15 5870 4 B 22 90. 55% , T Y i fa)
ORI RN 0. 27 em/d, W FTFFIRELE N 17. 37 m,

CER PR RO 72, 24 % , W ANERTE £ AR ER 0 10 BE BB
B F BRI RO (R /NI 3K o T R R Yo HiBiE
FE A F R, AR IR 4 7 4 B8 e
AR 4 (32 < 0.075 mm) , 17 JFUIR - A 6 5 £, Jokife
< 0.075 mm PR LA 52.6% . XA LL L HERT, Rk
A B8 RGN T IR B B/ IR AR AR )R

4

(1) IRFESRB F A 122 2R BN IR 153 45 8 40 iy J5UIR
A T A AT AR A, 10 JEAR R ) 1 LUAELBOK, B WiBE

O SR TR B0 1R - REXT £ 70 10 B e 0 R

(2 B ER B T8 8 138 47, nA A ik
A A BRI R R AR HEWT IR NaCl
R N " A SO B B 38 W IR ) — e ] e ZEBH
TAHAE

(3) ABRE T LR 7K R IR 3R 23 TR 480 P A R ARRE T i
NP H LS, BIAE SR A0 Jt DX b AR A7 A 2 K Tf)
2GR BB, A5 i1 155 3% 7K 20 3R 23 1) BELAR A L IR )2
BRI AL IR $2 i X X 2K BHEIT R 5 R

(References) :
[1] RGBSR, 2T 2L, 55, TFR 40 I L1 st o 35 Bl ik 7K

KRS TR « 103



F12% S5 70 - @A G KA FL - 20145 2 A

[2]

S R RS [T]. 7K SCHb B TR b i, 2007, (1): 4446. (SONG
Hatbo,ZHANG Zhac ji, FEI Yu hong, et al. Dowr movement
of Freslrsaline Groundwater Interface in the Middle of the He
bei Plain under the Condition of Ex ploitation[ J]. Hydrogeology
& Engineering Geology, 2007, (1) : 4446. (in Chinese))
TR, VOB, B A, 48, R IEP U R KRB fR[ M. b
5 HUSH R AL, 2000. (ZH ANG Zong hu, SHEN Zhaoli, XUE
Y qiong, et al. Evolution of the Groundwater Environment in
North China Plaine[ M]. Beijing: Geological Publishing H ouse,
2000. (in Chinese))

TR, HEAES, AT A 9h, S5 R AT EER U R N KRG
WAL, TP E RN, 1997, 27(2): 168 173. ( ZHANG Zong hu,
SHI De hong, REN Fu hong, et al. The Evolution of the T heo
ry of the North China Plain Quaternary Groundwater System
[J]. Science in China, 1997, 27(2): 168 173. (in Chinese))
SR, XAE 22l S5 IR M XSS DY T K3eC ] R iR
[J]. 5 0 A0 HhBk 4k 2208 9], 2001, 20(4): 418-420. (ZHOU
Lian, LIU Currfu, JJANG Shan, et al. The Tracing of 3°Cl in
Quaternary Groundwater of the Cangzhou Area, Hebei Plain
[J]. Bulletin of Mineralogy, Petrology and Geochemistry,2001,
20(4): 418 420. (in Chinese))

F S, AL JEIRZ RAKAETF R A T 32 28 WK i 4b
g DLRHEF IS B[ ] . /K SCHs 5t TR J5T, 2002, (6) : 35 37.
( WANG Jia bing. Leakage Recharge from Pores Saline
Groundwater to Deep Fresh Groundwater on the Condition of
Pum ping in Huabei Plair A Case of Tianjing Plain[ J]. Hydro-
geology & Engineering Geology, 2002(6) : 35-37. (in Chinese))
Yousif K Kharaka, Frederick A F, Berry. Simultaneous Flow of
Water and Solutes through Geological Mem branes 1] J] . Ex per

imental Investigation. Geochimica et Cosmochimica Acta, 1973

[7]

[ 8

(91

[ 10]

[11]

[12]

[13]

[14]

[15]

(37):2577-2603.
J D Bredehoeft, C R Blyth, W A White, et al. Possible M echa&
nism For Concentration of Brines In Subsurface Formations
[J]. Bulletin of The American Association of Petroleum Geolo~
gists, 1963, 47(2) : 257-269.
Takeo Ebina, Rwaichi]J A, M inja. Correlation of Hydraulic Comr
ductivity of Clay - Sand Com pacted Specimens with Clay Prop
erties[ J]. Applied Clay Science, 2004, (26) : 3-12.
Michael A Malusis, Charles D Shackelford, Harold W Olsen.
Flow and T ransport through Clay Membrane Barriers[ J]. Engr
neering Geology, 2003, ( 70) : 235 248.
LiLiangxiong, T M W hitworth, R Lee. Construction of an Ut
trathin, Compacted Clay M embrane for U se in Reverse Osmo-
sis[ J]. Applied Clay Science, 2003, (24): 59 68.
Michael A Malusis, Charles D Shackelford. T heory for Reac
tive Solute Transport through Clay Membrane Barriers[ J].
Journal of Contaminant Hydrology,2002, (59):291-316.

Nikolai M Kocherginsky, Joseph W Stucki. Supported Clay
M embrane: a New Way to Characterize Water and Ton Trans
port in Clays[J]. Advances in Environmental Research, 2001,
(5):197-201.

J D Sherwood, B Craster. Transport of Water and Ions
Through a Clay M embrane[ J]. Journal of Colloid and Inter
face Science, 2000, (230) : 349 358.

N Foged,]J Baumann. Clay M embrane Made of Natural High
Plasticity Clay: Leachate Migration due to Advection and Dif
fusion[ J|. Engineering Geology, 1999, (54): 129 137.

GB/T 50123 1999, Fi N BCHAN [ B 5 Al - Task 3675 1%
FRUE[S]. (GB/T 501231999, Standard for Soil T est Method
[S]. (in Chinese))

(L#% 53 W)

[9]

[10]

[11]

[12]

[13]

XIWGERA, FREA G, MR AR, S S5 T L B EL A SCS LAY J A
e JEU AN B R ARV DGR P R O] ARk K 1 TR, 2005,
21(5: 93 97. (LIU Xiarr zhao, KANG Shao zhong, LIU Delin, et
al. SCS Model Based on Geographic Information and Its A pplication
to Simulate Rainfalt runoff Relationship at Typical Small W atershed
Level in Loess Plateau[ J] . Transactions of the Chinese Society of
Agricultual Engineering, 2005,21(5): 9397. (in Chmese)
TP BB TTIRIX R AR I VG AR AL 2 B K B 1 T A
[D]. ® &: # & K%, 2008. (WANG Yelei Study on the
Rainfall Runoff PoU ution Process and Prevention Measure in
Nanchang Urban[ D]. Nanchang: Nanchang University, 2008.
(in Chinese))
Tsuyoshi Ishida. Acoustic Emission Monitoring of Hydraulic
Fracturing in Laboratory and Field[ J]. Constrauction and
Building M aterials, 2001, 15(5) : 283-295.
Dean Sinder Hydrlic Engineer. Section 4 Hydrology Chapter
16 Hydrographs [ M ]. United States Department of Agricut
ture Soil Conservation Service, Washington DC: Washin gton:
Govt. Print. Off, 1972: 16. 1- 16. 24.
E4F, EHU, 4, . R SCS CN AKICBRL A CIS #i5E
WKSEE TRMME)]. Rk TR, 2012, (22): 108 114
( WANG Honglei, WANG Xiuru, Wang Xi, et al. Identifica

tion of Potential Rainwater H arvestingsites U sing SCS CN and

104 » K3CHRE T2 MR

[14]

[16]

[17]

GIS[J]. T ransactions of the Chinese Society of Agricultual Exr
gineering,2012, (22): 108 114. (in Chinese))

b, R, . SCS BIA rhif T X 13 AMC 1 € 7
5 10 Sk B B FIIE 9% 0] AKX, 2011, 31( 4): 2327. (WANG
Yeyao, WANG Tatming, XIANG Bao. High Water Line Ex-
tension of Stage discharge Relationship Based on Multrlevel
Recursive and Regression Analysis| J]. Journal of China Hy-
drology, 2011, 31(4):2327. (in Chinese))

Kk B, 77, TR ORRE, A5, LR HYRE B4 38 U7t Ul
[J]. BRI 5K R RHE, 2006, 4(2) :39-42. (ZHANG Rue
lin, WAN Li, ZHANG Fawang, et al. Development of Re
search on Remote Sensing Classification T echnology for Land
Use and Cover[ J]. Soutlrto North Water Transfers and Water
Science & Technology, 2006, 4(2) : 39-42. (in Chinese))

SRBK, WG R, RIS AR, I A TR M REE S AL 0T b B R
BT, 2003, 19(6): 46 42. ( GUO Lin, ZENG Guang ming,
CHENG Yurrlin. Identity Anlysis of the Surface Sediment on
U rban Streets| J]. Environment Monitoring in China, 2003, 19
(6):46 42. (in Chinese)

Ze B TIK S5 )R, 28 5 By T K SO TN K L A SR bR 2E 4
A H R £, 2012. ( Qinhuangdao Water Supplies Bureau.
Hydrologic Manual of Qinhuangdao[ K]. Shijiazhuang: S cien ce
and Technology Press of Hebei, 2012.(in Chinese))



