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Effects of electroosmosis on variation of elemental and
mineral composition of kaolin
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(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering,
Hohai University , Nanjing 210098 , China
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Abstract: In order to investigate the effects of electroosmosis on chemical and mineral compositions of soil, a
laboratory electroosmotic consolidation test was carried out using kaolin as an example. The soil samples and
drainage water samples before and after the one-dimensional electroosmotic consolidation experiment were collected.
The mineral and chemical composition of soil samples were measured using the X-ray diffraction and X-ray
fluorescence spectrometry techniques, and the chemical composition of the water samples were measured with
inductively coupled plasma mass spectrometry (1CP-MS). The variations of chemical composition in the soil and
water samples and the migration phenomenon of different elements during the electroosmosis process were analyzed.
The results show that, of the main mineral constituents of kaolin, the dickite content changed significantly, while
the quartz, kaolinite, and nacrite contents changed little. The main chemical constituents in the soil samples, SiO,
and Al,O;, did not show obvious change after electroosmosis. There were large changes in CaO, MgO, Na,O, and
K,O, of which the variation of CaO was the most significant. The analysis of water samples shows that Na and K
tended to flow into water in the form of ions, and Ca and Mg tended to generate hydroxide precipitation, which

meant that the Ca and Mg ions could not be detected easily.

Key words: kaolin; pH; mineral composition; chemical composition; electroosmotic consolidation experiment; X-

ray diffraction; X-ray fluorescence spectrum
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Table 1 Mass contents of

main mineral constituents of soil %

w(EWEA) w(BERM L) w(HFFH)

BAEFH LB YRR . S e
IS E R R 2 IR iR s s HART 8.5 44.6 32.3 13.8
NG SO AR AT 50 0. 8% , i=ld41 8 0.3% 8% __1-C 8.5 43.9 32.1 13.5

TR 4 0.9% I8 5. 2%, PTG, HAREZEE P h , Hor A AR (IR AR, A 0 mid A B
PRFE AR BEAR N AR BEHERR 2 /TS B AN A [
2.4 =R SH
I X LI TR A E LR B S = (TR, 3R 2) IR AR S 36 ARL-9800XP +
X BFERDSEIHN, ERIE Al R kIR R A SIERITE A G AR A, T 1200 C MERLS R HIAT 15
BEERRIAAE
®2 THUERSRENH

Table 2 Mass contents of main chemical constituents of soil

TR w(Si0,)/ w(ALO3)/w(Fe,05)/ w(K,0)/ w(MgO)/ w(Ca0)/ w(Nay0)/ w(TiO,)/ w(MnO)/ w(S03)/ w(P,05)/

G % % % % % % % % % % g  EAE
YZ  46.70  29.80 444 2. 43 0.58 0.47 0.20 0.4 0.01 3.23 0.79  10.95
1A 47.34  30.58 4.31 2.3 0.48 0.27 0.17 0.4 0.01 2.79 0.80  10.55
1M 46.60  30.80 4.32 2.32 0.51 0.28 0.18 0.4 0.01 2.90 0.79  10.91
1-C 45.87  31.00 4.35 2,31 0. 59 0.42 0.20 0.41 0.01 3.12 0.79  10.95
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