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Effect of pH value on boundary water content of red clay in Guilin and
its mechanism
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Abstract: The liquid and plastic limits are the important factors to reflect the penetration resistance, anti-erosion and anti-shear
of soils. The liquid ad plastic limits of the red clay in Guilin soaked in the acid and alkali solutions are tested to study its
influencing factors and mechanism of boundary water content. The test results show that the plastic limit decreases and the
liquid limit or plastic index decreases and then increases with the decrease of pH value in the acid solution. The liquid limit or
plastic limit decreases and then increases, and the plasticity index exhibits change of fold line with the increase of pH value
when soaked in the alkaline solution. It is shown that the influencing factors of the traditional diffusion layer thickness and the
electric double layer theory are not applicable to the analysis of the consistency limits of Guilin red clay with different pH
values. It is assumed that the liquid or plastic limit of the same soil has the determined potential. The qualitative analysis
method on the consistency of red clay is proposed based on the double layer model. The formula for calculating the diffusion
layer thickness of the red clay in Guilin soaked in the acid and alkali solutions is derived by considering the effects of various
components of solution based on the traditional double layer theory. The new formula can make up for the deficiency that the
conventional one is only applicable to the problem of the constant charge clay in the action of the symmetric electrolyte
solution.

Key words: liquid and plastic limit; electric double layer; thickness of diffusion layer; red clay; Guilin

IIf

5] = R ILT B B IR = AR KA . e BRIt H

AFHAEDE oA, BARRSES. B ————

FEEETH (2015-A-0D
is HHEA: 2016-07 - 07
*lifEE (E-mail:liuzhikui@126.com)

EETH: EFRARBHIELETH (51169004); |76 HREl I 44



10

ASEME, 25 pH (A AR LD RS AR S /K SR I S K L HLE S B 1815

ZESEA M EENRA . BIRIE, ARSI
R N B N O FRAR 2 ik . /g
HRWAF L S5=FE. AR I, . DI Es
THBIRAE . EREBEREN, BRI,
SARRSEI KRN, PRI ARk, B 4 Phm
BN R IR RO R 205 LB, BB R
B, IR, YIRS, BT 710 ORI
ST E SR B A X2 2505 5 R BLBE K
RAESHP IR, KR LRIRISE A, B
FREFEHE &, BHfRER N, a8t “FRe” 5, W
PR YBFR A B A, Abdallah 2506 57 2 B 86 L (10
RS H MR & BAAEIEA M. Mg LRSS
By R R o S SR - e Y A =g b B2
BIREAK, EPERRIREE IR, TIEIRIR N 5 Y a)
SRS AR B S e BERRIROR B R K, 4%k
TR . BEVEFR BN, BETT Qe K,
SARRPRAR, BEMERE AR BRI TS W
IV HOBIE TR A B EAS IR MR B3 4 F T vt
AR I gy, R DR 2 DA RN LB A R
TERRER A% 81%, H “F¥5) pH {7 Bl M 3.84~
538170, 1983 4, MM 3EA RAEEERE, 1
MRBGZT HeG5 K pH E/NT 2P LA T K G
ROUHGME, P22 RS Y. [N, FE%E
W R RE AR, SR O R . RERR R
MR R R, HAhESE S B, RN
SRR R B R A — RSN, T EAR 4T 3
IR B B e TR, xS At TR
RAFIFZM . N FCREMRL 2 7R B S i A%
TRIBVE A R LR, 2l B R EA R pH B
(TR T8 43RG 2 AT OB BRI . LT b
AR . BRMERREE N TR SEIR , IR WS YL B
TR, #ERf e AR R T3S, et
FEAHR T RAUBTSREE A AR, XA LB R
KM L TR NS SE — S %5 0.

1 pH {EXZIFhT KL RAVE NI IE

215 HARFE R B TR AR X, AR
KA MR, BURERE AR LT 2~4 m,

(D BCEAE pH EE R

FIFH 7&K B8 A AL B 2 G B pH BN 0,
05, 1, 3, 5, 7, 9, 10, 11, 12, 13, 14 BB %
1L LA R0 0.5 mm i, FREX 12 433 5 H4F 250
g ZINTENANF] pH B IV, B 78 7 B bt
BB E, B, R R pH R4
W pH H. pH EBER RIAR LSS R, WA 1.

10

16 - —e—pH=0

14 Z\A\A\ —=—pH=05

12 \S\s\ﬂ ——ph=l
x&a —»— pH=3

8
6

™
X

0" g e g 8868 <=<=
— N ™

pHIE
I.I‘L
- i
i
i
i
i
= -]
T =
£
19,1

~~~~~~~~~~~~

1 RBAFH LT EARN pH ESHERXR
Fig. 1 Relationship between pH values and time of solutions after

being soaked by red clay
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Fig. 2 Comparison of pH values of acid and alkali solutions before

and after being soaked by red clay

(2) WAL

K bh b 12 4 BTN, 2 105°CRe RN
T, WHES, it 0.5 mm . B LAEFREL 200 g, %1
TARE 7 AR (GB/TS50123—1999) [HEER, KA
WEATEBR S I EVE, MAAR pH (B2 1F T HEEARZLES
TSR EKE . ANFE pH EZMH T, 8 LHFRIR
EKE LI fE RN B 3.

3R O, BEBO BRI . AR
JERIIR . BB LR IR AR . & PR I I 0K
FERIHE R, FEARZLRG AR AR, 24 pH BN 0 1,
IRIRPEAC IR 2, PRMEIL 31.68%; BEERIME I IIRIE M
WK, R BIRR PR R OR, (RIS KB,
R EFEIAE N e @BR BRIE ORI 520 . AN[R]
RS B PR BB AR 203G LR BR PR B TR . Bl vE
TR BRSO, VBRI B e PR 1 K e ss . 72



1816 H O+ T OB % M

2017 4¢

pH {EN 1| MIERTEATS pH {EM 12 MBI R,
PR PR %, 20 HIBEAK 32.39%, 26.92%. O Bl
O B AR R R . B pH AN 10 SN
WAL R LB BT w4, AN RV FE I R BB 35
IR BEEVEORERIE R, BRIE Bl VARt
IEPEFREN R — B BEIRFERSOR, MEPEIRE IR
NEHER. 7E pH EN 1 MRS TS pH (N 12 1)
BTV, VR BRI 2, 0l BRI 40.57%,
42.87%.

70 -

ki ir
3 3

B K %,
8 8 &
T T T

S
+
s
-

pHfE
3 AR pH EFH TAF LT FRESKRGBMHIEH IR
Fig. 3 Moisture contents and plasticity indices of red clay soaked

in solutions with different pH values
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Table 1 Oxide contents of red clay in Guilin

A1203 CaO F6203 Kzo MgO MnO NaZO PzOS SIOZ TIOZ
mass% mass% mass% mass% mass% mass% mass% mass% mass% mass%
32.343 1.644 22.001 1.063 0.281 0.039 0.108 0.128 35.237 2.281
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