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Investigation on Test and Mechanism of Specific Surface Area of Soft Clay
LIANG Jianwei, ZENG Ruibi
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract; Soft clay is mainly composed of tiny-particle. Its physical and mechanical properties are closely related to specific surface
area ( SSA for short). Therefore, SSA test of soft clay is helpful for analyzing its physical and mechanical properties. EGME method
and BET method are adopted to carry tests on bentonite, kaolinite, quartz, feldspar and their mixtures, Shenzhen soil and Kuwait
soil. The results show that the mineral type has great influence on SSA; the SSA of Shenzhen soil is smaller than Kuwait soil ; total
and external SSA of samples can be measured respectively by EGME and BET method. The SSA tests in this paper possess great ref-

erence significance for understanding of physical mechanism that influences the physical and mechanical properties in soft clay.
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Tab. 1 Ingredient and average particle size of artificial samples

XFE S YA K el SFEPRAR/ wm
S i + 2.5
S, =] 2.5
S5 FaE 1.6
Sy KA 2.5
Ss 66. 7% I8+ +33. 3% i 1 2.5
S 50% W £ +50% JgiE + 2.5
S, 33.3% &I+ +66.7% fEid 1 2.5
Sy 20% &5 4 +80% i + 2.5
S, 20% W1 +53. 3% A4 +26. 7% KA 1.6~2.5
Sio 40% 8+ +40% YL +20% K A7 1.6 ~2.5
Si 60% i+ +26. 7% 3% +13.3% KA 1.6~2.5
e S, ~ S, MR A EGME 1 BET JAEATAS LIl AR

JH EGME 7514703 o
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Tab. 2 Ingredient and proportion of natural samples
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S P 5060202203 46 3.4 20 — — —

+
Sis Ii)j:k 18.411.8 5.2 8.9 6.1 9.0 4.7 21.2 8.8 6.0
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Tab. 3 Reagents and instruments of the test

W ZFR |
LR Tk ATEi
WA oK ATEi
A ATEi
AR MAJEMAEE 0.25 mm RH:, #HEER
Ui 500 ml
TR 28500 ml
BB s BeAR P24 20 ~25 em
}Sﬁfﬁ e HAER/NTF5.0 cm, HEAKTF 2 cm
G3 BT R K90 0.1 mg
INEL TR BHIEAE A 13 ~15 cm
fH IR TR EERHIAE (25 £2) TRIK

1 BEETFRUERE

Fig. 1 Vacuum drying instruments

EGME VA BRI ELIRANT « Sexhilke AT e 2
B TR AR, SRS TNZY 3 mL WM EGME,
AR AR B2 s h 28 A i ) EGME Tt {4 B
Hp1 /2 EGME, Il RIARE Jm B RERYRRE, f

Jradad (1) R LR AL S, (m* - g 71),
5 = W, = W, (1)
T2.86 x107 X (W, - W,)
X W, OB &R, g5 W, hERE + TR,
g; W, WE& + M + A EGME i &, g;
2.86 X10 A %L,
1.2.2  EGME 45 R
XfFE1, F2 S, ~S, . S, iR EGME
AT RTINS, 2509 TR 4 2,

*4 EGME &KL R
Tab. 4 Test results by EGME method

G §/(m?* - g™h) S/(m? - g™")
S, 453. 4 457.0 457.1 455.8
S, 18.8 15.7 18.0 17.5
S 6.6 6.4 6.8 6.6
S, 3.5 4.0 4.2 3.9
Ss 187.2 185.9 182.2 185.1
S 291.2 289.5 283.6 288. 1
S, 367.9 365.2 363.6 365. 6
Sq 440. 6 424.6 421. 4 428.9
Sy 114.5 110.1 108.7 111.1
S0 197.7 196. 8 196.5 197.0
Si 297.1 298.5 297.5 297.7
Sis 87.8 88.5 90. 3 88.9
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Fig. 2 Specific surface area determinator of type ST-08 A
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Tab. 5 Test results by BET method

KB v, /m’ m/g S,/(m* - g™")
S, 0.601 8 0.065 8 39.8
S, 0.181 1 0.045 2 17. 4
S5 0. 056 0 0.269 5 0.9
S, 0.044 5 0.124 1 1.6
S, — - 25.3
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Fig. 3 Relationships of specific surface area and relative
content of bentonite
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Tab. 6 Comparison of measured and estimated value of natural
soil specific surface area

ke o WA (m® - g )
i Wik

5 jal S I
S, BET 25.3 28.0
S13 EGME 88.9 93.3

W BET 2@ T8 Lo i sh R m A
W5E . FERSFEM IR BB, RR B2 A A 51E
B WRERIIOK, EEdE, M RE kR A S
AW EJZERE, 5 R A AR B e 2R iH . Jir LA
JFH BET 30 75 1) 2 11 L REAR SR A0 R im AL, I ik
PERE 0 NS G et PN 2 R LRk
AR TR, HLN )2 5 A1 2 H RE % I B
O Fo MMES T MAES A ERT, h X G2k
RS A AT A (% P2 RIS A T 24 52 B A e itk 25
RIS TR, R R RERS 7R S B [ P AR 4R
B AR A S0 o A R AR 43 1 B
I BA RIBE AT, RO 45 RE 5 Y B He 2 1hl
. Hitt, EGME 3l FHF— B2 -9 4 0 b 2 i
ME . XTFILT-AEA N s+, w
D7 IR S A S B, AT

PG KA, ArE N EZENS
SiO,, fIARJE T = W RS, WA R ML
FRER SR, 5 &R BB A S0, ALO, 5
K,0 %, ®ERBNVAT afill, b sk c kR
JEHCR AN . T ARA RGN, A5k
A R T A — /N, R R A BET il e
R A LB AT 5 ;. EGME 32 (1 I 45 SR AR 1 52 FH
BRI X T HCREARE/ MG KA
5, HiRZEmRRR A,

AT RS AN [V E ) i B i A R AR R AT

R ARIRIAR . 89 70, A3t LUE E2 A58

D) ity THA ARG, e fH
RFAERE LY, b Ly LR AR T s i
d, AV RATHY R BT

2) B B R B HE R T B R
A . ORI AR S AR, AR L
e AR =

3) AN FER IR A P & T 2 8] AR AR T,
KAR LY CFh) He i A AT IR 322800 B4 8
(F1) HeRmARAY SRR

4)EGME 3£ 1& ] T %6 4 ) & e 3 1w AL A i
i, 1M BET 314 ] T %6 -4 Wy oh b 2 i AR A R AR
LY R R, X TILEARA WL
T g U L 5, P TS

(1] BSIER, T8, THER. JICE LR E R E T ETR
(V] B S5, 1999, 16(1): 9-11.

QIU Z S, DINGR, YUL X. The determining method researc-
hing of specific surface area for mud shale [ J]. Drilling Fluid
and Completion Fluid, 1999, 16(1): 9-11.

(2] tpWde, sk—, ak2%HE . e 3 e (A2 T B4 H o R AE

(], PHAERMBHEI A2 AARBEARR, 2002, 30(1) .
47-51.
YANG Y T, ZHANG Y P, ZHANG X F. Charge characteris-
tics of constant charge soil colloids [ J]. Jour. of Northwest Sci-
Tech Univ. of Agri. and For. (Nat. Sci. Ed. ), 2002, 30
(1): 47-51.

(31 BB RGN A b 3R AL Aty g giid [T].
WS 5eIF I, 1995, 12(5) ¢ 11-15.

LIANG D C. Review on the determination and calculation meth-
ods of specific surface area of clay and shale [J]. Drilling Fluid
and Completion Fluid, 1995, 12(5): 11-15.

[4] MITCHELL J K. Fundamentals of soil behavior [ M]. New
York: John Wiley & Sons, Inc, 1976.

(5]  AEE . B wAS RS 5 FNE R B OB B Y [D.
JUN AR TR A 2 BE, 2006.

(6]  W/NIF, WAKN, RUE . HHGESE SR 500k LG 3R E

R L WORORL BE A IR AEBOC AR [T]. R AR, 2007,
38(2): 215-219.
HU X F, HUD W, WU C B. Correlation of soil air permeabil-
ity and specific area with clay particle size distribution fractal val-
ue [ J]. Chinese Journal of Soil Science, 2007, 38 (2):
215-219.

(7] wmMifs, sk—F, S SC. AP 1 R R BT SE .
L CECFuLbm [J]. +HE%, 2008, 45(2): 370-374.
MENG Z F, ZHANG Y P, GUO Z Y [J]. Surface character-
istics of organic modified soil I. CEC and specific surface area.
acta pedologica sinica, 2008, 45(2): 370-374.

(F#:% 112 W Continued on Page 112)



112 R 7RI A EHRES
52 LEEEEH T 1T 6 T CAD 4 08 Mo o 53
Tab. 2 Geometric quality evaluation Pel o PRI ARSI TR AR R AL T B B A I 2 F
o o o T i o o BB, R LS B .
1 4778 4.780 —0.011]| 10  0.954 0.961 —0.007 b S, NP —AHEEMRMREE. T
2 2641 2,632 0.009| 11 1.093 1.084  0.009 i VA o O NS Y el = ) B = R S & VA B
32347 233 0.011) 12 1.105  1.095  0.010 T B = YRR R AR W A 5T BRI DL R W i S
4 2,312 2,317 —0.005|| 13 1.357 1.351  0.006 RETURS BE PR 2
5 1.625  1.634 —0.009|| 14 1.642 1.647 —0.005
6 1.579 1.572  0.007|| 15 1.724 1.731 —0.007 SE#:
7 1.283  1.293 —0.010|| 16  0.389 0.384  0.005 (1] A/NFE, EER, SHE, . Faliis =4EdE
8 0.701 0.693  0.008|| 17  0.489  0.479  0.010 [3]. B2, 2011(9): 11-14.
(2] ki, k%, 20k, 5. JRMIR I =4Edcr b 3Raamr
9 1.271  1.289 —0.018|| 18  0.386 0.403 —0.017 GE SR 1], WA, 2012(12) . 5153,
[3]  skoe, Zoild, HiblE . ZEAFELEE S 12 JUITKRE
4 =B )ﬁ?@iﬁl‘ﬁ{\&j%—}ﬁi%:é&iﬁi)‘fiﬁT:’ﬁ\ ﬁ\ﬁ?ﬁ%?ﬂ&?ﬁﬁi%
By [J]. SCoBY 5 % ARk, 2010, 22(2):
MR ESOCTE SR ARER IS U s v, % s s e 4
ST SRR P — P AR R i I B B, A axt P IASTE AHT ARF [0]. e R TR B
SR SRS ABRAIE TR OB s B
AR, WL TRER, WRRITEA T LG KA LR
BT AR R G R LSO, ARGEMR T o] T 3T A TARE 0 HOLH 8O 1 3 D3R B

IpIE], T ELR KRR ORIE 1l B SO B, T
WA b, ol SRR AR BN DAT LIRS i X 7
FrCR AR R BEAT IR, 5 B CAD 2 BB AR fE

SAREHETT ARG [T]. TREER, 2011, 39(8): 76-79.

TAESRE LK)

(E#% 106 B Continued from Page 106)
[8] EIE, Wiy, EWH, % . ROHFR@RGWE (7] &
DURFIHLIT R4, 1996, 29(5) : 69.
ZHAN Y Z, CHEN L, WANG M F, et al. Determination of
specific surface area of sediment [ J]. Wuhan Univ of Hydr. &
Elec. Eng. , 1996, 29(5): 6-9.
(9]  BRESF, FaREs, skE, 5. WHREIE U,08 iR R
WAL [T]. JRFRERAEEAR, 2004, 38(4): 366-369.
SHAO X P, TAOJY, ZHANG H Z, et al. Specific surface
area measurement of U;Og powder by absorptiont [J]. Atomic
Energy Science and Technology, 2004, 38(4): 366-369.
M3, PRIEE . FHORIE R R MR e fLAR 4 M bR
AR [J]. 4L, 2004, 23(4) . 21-23.
TIAN Y Z, CHEN K F. Determination of pore size distribution
and surface area of several materials using mercury porosimetry
China Pulp & Paper, 2004, 23(4):

[10]

and gas adsorption [ J].
21-23.

B, TeEE, RS, 5. BROUKRBY L AL
5% [J]. Hlt ok R2e2i4i, 2003, 29(3) : 146-148.
WEIZ Q, QIAO H X, WEN X L, et al. Investigation of

measurement of specific surface area of ni nanopowder [ J].

[11]

Journal of Gansu University of Technology, 2003, 29 (3):

[12]

[13]

[14]

[15]

[16]

146-148.

E, KN RS R Wy L 3R AR R AL R I T R T A
[T]. o™= SR, 2001(4): 18-23.

WANG H, ZHANG P. Study of measuration methods for spe-
cific surface area and pore volume of non-metallic minerals [ J].
Conservation and Utilization of Mineral Resources, 2001 (4) :
18-23.

SRR, TRAE . AR I E ek A L R AR [T,
YEVEH R, 2000, 14(1): 62-65.

ZHANG M L, XU W C. Determination of specific surface area
of palygorskite by gas adsorptive method [J]. Jiangxi Geology,
2000, 14(1): 62-65.

E0l . wEER T A RRRAR K R AR [T]. AR
TR, 1997(5): 34-36.

WANG X Y. Measurement on the diameter and the specific sur-
face area of silica particles in a silica gel [ J]. Journal of Materi-
als Engineering, 1997(5): 34-36.

BAEE, KEHR . KLY SR [M]. dea: i
PR ML, 1990.

WIRAE, JiAh. BB (M) R TR AR
¥, 1993.

(FTiEmE  FRLE)



	A0 封面-封底20161225
	A1-中文版权页
	A2-英文版权页
	A3-A4彩页目次 P001-P144黑白正文
	封二-CCUS广告页
	封三-电网广告-港城-东海岛线路



