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Experimental research on desorption curves of soil samples under
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Abstract: The accurate determination of water content for soils is particularly important for studying the soil-water

characteristics of unsaturated soils with high suction range. At present, the oven temperature is set at 110°C in the standards of

soil testing method at home and abroad. Few literatures have studied the rationality of the temperature setting. Here, seven
different types of clays, Na and Ca- Gaomiaozi bentonites, Shanghai soft clay, kaolin and Taizhou coastal soft clay, are

analyzed by derivative thermogravimetry (DTG) and thermogravimetric analysis (T-G) with synchronous thermal analyzer. At

the same time, their mineral compositions are tested by the X-ray diffraction (XRD). The test results show that the higher the

it

mass percentage of montmorillonite minerals in soil samples, the higher the temperature of losing adsorbed water. When there
montmorillonite content.

is no montmorillonite mineral composition in soil samples, the temperature of losing adsorbed water is lower. It is considered
Key words: soil-water retention behaviour; water content; hydration

that the oven temperature should be raised from 110 to 150 ‘C for measuring the water content of soil samples with high

FITHE i 4 45 7K

LY SRR L IR EEX 2 R HTE A
A EERIZR K. SRR ARAER MR T 5] JI52m
=N

IR G R IR R, EEBAIRA. Kk,
&R SRR B EERE L.
S0 TN A/ B L e o SIS
Ve, UK. T4a. Bk, R4, sRERHESEAS
FoRAKMEA % FRlREARANIRE TS, SRR
AR M 2o e RO W 0 A i P 7 AR R RS
AR B AR R R A KR, TR

I A Ak bR, R R R 0 Bk
EFRAGKET, GREERD 1%, &PF L1k

T R L HORR BRI, s A BCE TR A, 72

105°C~115°CHMER Nt EEE, B bh il EAE =
YE RS TR LR R, TFE RS KR,

=
FEHEE 2 R T 3 AR ORAR AR,
EEWE: BEXFARMEEETHE (11672172);
(1702gy09): WL HARIFHEETH (LY19E080007)
Y FS HHA: 2019 - 03 - 20

B M H RS



176 H O+ T OB % M

2020 4F

REPESKEITFE N D LR, AN E I HE
X E K Z TR o T A 20 A S J A IR P R R oW 73
T LR I BRAR S R i R K B R

ASCRIA A - KA EAEFA LR, YONTEN E B
TR KRS, RO IR B EE B 110°C £5CH
R 150°C, HHAEMRE A & w58 M &
KERES, LFEE B S RAE 30 s WlllE. JeH X
SHRATH (XRD) W€ T 7 FhREH My, A
FH RS MO 7 FhEREHEAT 7 S VR T
(DTG) FHEDH (T-G) 7. HLFEh A .
PRV Y B, B2 R B 7K iR R ey o
AN L IR g 2 A I KRR AR i 2 Ak
WA .

1 L - KEEERNE

FEMEERS S LY, BNELEES
—FhE Y, e tywsERD, wigiE Lt
Se SR A EZ R I 1, HEL 2
B FEBAKBEMSE. AH4YZHELNEL
P TR E . B RE T LA, B f
KA. AdE, A SRR L A

SEWUA — B B S R R SR K IR AE R A B
NEXMWAER . MRS AR . EARAER £
Al-OH J\H R F i =4 Al JTCEME 1 4 Na o R e 2
Ca LR B, HHRZEIAWHAZRFER ., KT
AR50 AT T ER A R A 1 LR B T B R M
SR BT it 2 T W B BH 28 SRk 2P, B
W EA B TAs A, fERRMERREE K XA 21
T, ZWASBEARSGEE +, TEE S IR A
B, SEMA A AR A

+ - KM EAEF N EBEA LT 4 #PL O%
TIPS B K X RLERS i T R i 2 1 Nt mT
AR . @WK AT & 2 IR T A HE
B PRI AB AR 7K R A 0 1 O 25— WO B PR B 25 - AR A
KRR — MRS PR 8~20 A MyaREN, 3
FREL B R LA KEER, Rl R g & /KA REi
B, BERT 1 gem’, WAET 1000C. @4 K.
FE IR EhIR45 /K, U1 Nay(CO;)- 10H,0; Bz h
KK, W Ca(SO4)2H,0. B THEANF A P11 b
M, K FEAEERREARR, KgAK e
e i BT 5 R AN ], (2 — AT 600°C, @
2 100°C~200°C. @g5tK. B ERAERR R
VIR FE AR i 54T Al—(0, OH) /&) OH, H
ot 7K UL FEE DRIRATEE AN ] it E— M 500°C LA i i %2,
1E 800°C /2 A7 FE A i 15t

2 REHFZE
2.1 XRDiki&

N T MR R R Gy, B RS S i 0.25
mm i, JAN 105 CHAENHE 6 h, WIS, TANEN
FE 10 d, kbR 5P RAKIRCEE, B
XRD M, FARME 0 v 3° ~60° , HfiliHk
£ 2° /min.

G E SN TTREXIRE 0.5 m Ak,
R EMARE 4 F, S ORI
g

B 1N 7 R ERERE 105°C R4t 6 h J5 /I XRD K,
MET (a) FrfBLEH, SHVERBR - FERS K
FH (20=13.92° , XN d 1EHN 636 A) ArF 5
(20=26.62° , XMl d{EN335A); K1 (b)
LA, R R A A B (o)
AW, THA L EEEEEMA. FRA RN
+ (20=124° , XN dERNTI5A); 1) F
AEH, EETFaEEELE (GMZ07-Na) 3B s
NEWA (20=591° , SR dMERN 15.0A); K1
(g) HArEH, SEFaEEE L (GMZ-Ca) F%
WA RERA (20=5.7", XN dAEN 15.5 A).
X7 PRSI S R 1 Fon. R
1 AT, AR B R L R BT YN AT K
FFIZEBE, XL VARG K SAS S SE T
B LA T R L E A RENEN AT
Y, NEEKTEL.

1600 Q

M—EEA
1400 - —HHE
Ch—&RA
1200 - Q—Fidk
& 1000 - F—KA
= Ca— A
b= 800 D—HAZ=A
600 -
400 | Q
L F D
2L —_— e b Fch)D : o D
0 10 20 30 40 50 60 70
20/(°)
(a) GMHEEHRL
8000
0 Ch—8RA
7000 0—AK
L F—KA
6000 Mu—z 8
£.5000 - Ca—H1RA
B 4000 |
il
3000
L Q
2000 Mu
1000+ cu| F wile lce Q00 Q 0 0

0 10 20 30 40 50 60 70
20/(°)
(b) k¥t



R, SF. AR08 T ERERB BN i 2SR it vt 177

1M
8000 X
X K—w#ig +
Q—AK
6000 - 4
&
i 4000
S
2000 -
0 10 20 30 40 50 60 70
20/(°)
(c) MR L
1000
800 - —HHa
K—i +
" Q—AK
& 6oor F—KA
=
400
K
I o1
200 |
Q Q 0
vy e Al Q Q
0 10 20 30 40 50 60 70
20/(°)
(d) Iragit
3000 -
L I
2500 K— gt 1
L Q—FAk
a2000 F—KAH
o
i 1500
bl
1000 |
Q
500 |
Q
M1 rusl Fid FQQQQQ o ¢

0 10 20 30 40 50 60 70
20/(°)
(e) MMHEKL

(f) GMZ07-Na

1 J
0 5 10 15 20 25 30
20/(°)
(g) GMZ-Ca

17 Mt AR RRE R XRD

Fig. 1 X-ray diffraction profiles of background subtracted for 7

samples drying at 105°C
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Table 1 Physical properties and mineral compositions of seven samples

WAL st BlEnt masnt Jmazit EBEEKE GMZo7-Na'®  GMZz-Ca
PR /% 61.0 445113 48.1 77.8114 38.8M1% 276 99l18]
AR /% 36.3 2241131 30.7 42104 17.20 37 41018
SR H 24.7 22113 17.4 35,704 21.61 239 58M18
ST &Y% 1.0 — — 4.1 6.7 62 73~82017)
RS E % 8.9 — — 3.2 3.6 — 1.0017
A AT B /Y% — — 92.2 56.8 4.4 — —
NS 2/ % 1.1 0.9 — — 1.6 — —
SR T2/ Y% 13.0 17.6 — — — — —
AT E/ Y% 46.7 47.8 3.0 23.8 66.9 25 14~2017
KA & 5% 23.4 19.8 2.8 4.7 16.8 6 1~6!1"
&% — 1.2 2.0 — — — —
IR /% — — 7.4 — — _
TR 2% 2.6 1.3 — — — — —
A=fA &% 33 — — — — — —
SN IR B KR E545 5 7K. 134°C~500C, & 100 q0.12
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20N A O % 2 o i H0.08 &
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Fig. 2 Results of thermogravimetry and derivative thermo-

gravimetry tests on seven clays

2 BRI AT A T30 RV A0 A SCH2 L st e 2 0
TR, 1HE105°C, 150°C A 200°Clll i) 4 LA s
MR, it 3 MR T RS KR, K
SRR 2 s, HEEAAL N T AEFER AT
G/ I G O 1= 811 e e =/ & 7 L o T
AHEMBK, BTEL105°C, 150°C 1 200°C X 75 7K 26
ZEMA K.

R2 7S KEILE

Table 2 Comparison of water content for seven samples (%)

+FE w, w, w, w,— W, Wy —w,
it 206 232 252 0.26 0.46
i g 129 143 157 0.14 0.28
SMEEH L 216 235 252 0.19 0.36
I EAR 272 342 3.93 0.70 1.21
T BH K 435 489 514 0.55 0.79
GMZ07-Na 381 442 459 061 0.78
GMZ-Ca 385 496 5.42 1.10 1.39

TE: ows owy, owy, 22BN 105°C, 150°C, 200°CHAEEE R
BIKE,
HEMEBREZ A SERE 1%, EHdEE
IKALREAR /D, Rt 105°CH 150°C, 150°CH 200°C X%}
)& KR 22005 A 0.19%F1 0.36%, 13 Bt 105
C F 3 0 FE X S K 2 s . TS WA & 2R
=11 GMZ07-Na 7E 105°C 5 150°C, 150°C5 200°C %}
N KR ZEE A HIEE] T 0.61%A1 0.78%, GMZ-Ca
5358 1.10%F 1.39%, i8R s Ba &

R, TR XS AR K . RIS g,
AR, X 7 FhEREE 150°C 5 200°C R R R & KR
ZEAE LB/, THAE 105°C 5 150°C RIS KR Z G i
KANFENZIE 1 105°C 5 150°C X B & 7K R 2 A S
B R, T ERE R AR A AT
(R4 LT S AR IRR, AR AN I L R S
SUBFG AR, R — 2K,
TS A FIR P T B, A BRRNIER, it
WY B K SR GBRESA/KD BT 38 3 FH 2
THIRy: AP'>Mg*>Ca>>Ba*>Li>Na">K", #
RH ST o A I B K e e, i L e L g
BHPRES, EHEKEHFIR M B — 075t
W B 7K FEE A28 ) 45 B A2 6 (Martin'™®,  Mitchell**)
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ASCERE XS 7 FpAFEEAT XRD 437, 531X 7
Rl RERI PRy, I8 I NG AR AT, X
105°C, 150°CH1 200°C (AR50 B AT & KR
ST, AR NS

(D) GHNERRLE. Bt mid gk
kg /b, HAE 100°CH ;s TSI A & & s sl
TENVEEIZE L2 3 MR HE CGE—DMIRAIEZL 52
C, /o AHIELZ) 120°C, 5 =AM IEN 200°C ),
5 PR T R A 2 IO B (B — AR G2 70
T, 5 RAUE 130°C).

() REZBAT VAR, 75 105°C, 150
CHI 200°CF, WAFHIEKEBENAKR. THEBAH
Moy B Em LA, 75 105°CHI 150°C T, i
8 K R 2RI ELRER, 150°C 5 200°C N HI& KR 25
A Ko

(3) it 7 BRI EIE AT, KA K
PE A DR /K i MEAR IR B B 110°C £5°C, 1
P R IR O 150°C A
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