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1.1 HEREXE

AWFREE T X 8 MEAREFYEN LB X LS, 25 A R 58E F 4
K (JS01)  Hiligr (JS02) . Hili (JS03) . Hl (JS04) . VLFVEALE (CHOL) . ¥
{4t (CHO02) . L7 FI& (SF) AEMHFH (LY01l) Z5H7[X .
1.2 HEmPHEE

AT TR ST A RS & BB FAC B (CEC) AIPH & F2H e >R SCHiR[5]
IV E « pH AL BSOS FH 228 SCHR 6] 7V . X SHERATH 04 (X-ray diffraction,
XRD) i XRD X (D/max-rB &, ¥i*%, 4, Cu #. 40 kv. 80 mA, F#F Jy 4(9 min™,
B S B R A WIRIEB ANPREY AT @ mRAE . WO A1 KOGk £ 4% (Beckman
L.S230, ZEED M%E.
1.3 BUEAE

TRIGHAR I 5 5 F Excel 2013 #4#E AT 8BS 1, SR R AL 34T AH e PR [3] 9454t

2 4 R

2.1 FEabXEEELA B

X G R AT S B 5 SR AN P 1 o, 95 B H DX B 3 B 7R (00D A AT 4, JZ A1 FE A4 0.49 nm.,
AT RHEE LA S, RIIRARIZIE L USEB G N E . SERA M SEEE N 0.96 nmbl, fit
HRARIAE L1 (001) @TAIFE (door) 7E 1.54 nm 47, B @R L8, &4 M0
EHHE T (Ca®*. Mg?") (52 HFFIE )y 1.40~1.55 nm, FAEEIHFAEIE )y 1.25 nm, 8 A4
i A AR VR Y B oM R+, B AR LE 1. BHRiE b SF 1 CHO2 FE
S EREZ A, AR EAMKSA; LYOL B RER T S HEBREZEhAas, &
EH—E BN A JS01. JS02. JSO03 F1JS04 it 52 i 4 & iy b Mlin, HHWEH —
SE B IR T8 B IS02 fEAE — 2 (7K = BEAL, Hodth = 1L il LA A4E 7 — e B F A s CHOL
FER PSR NA &R BRI A, (HgH CHO2 fHELE:, BT A bETHEAN, BEA—EEN

./
KA.
0.322nm
o v~ SF
0.426 nm
oy A A AN Lyo1

1.54nm
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UL-‘\“—AJJ""V E i VA A 4 1504
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LA o S P A A i , JS03
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¥: CHOL: ¥Akf; CHO2: ¥EALZT; JSOL1: HLIZTZK; JS02: HHILiZr; JS03: Hilifd; JS04: Hiili; LYO1: EFH-FHF;
SF: 7IL5* L&, [ Note: CHO1: Chunhua white; CHO2: Chunhua red; JSO1: Jiashan red gray; JS02: Jiashan red; JS03: Jiashan
white; JS04: Jiashan; LY01: Liyang pinggiao; SF: Jiangning shangfeng. The same below

1 b X L X SR AT S R
Fig.1 X-ray diffraction (XRD) patterns of natural bentonites in South Jiangsu
1 7t X B T YR 4R AR

Table 1 Mineral composition of the natural bentonites in South Jiangsu (%)

Ff b ESvEl Kzbp aRVXEl e e Vg S KA JifkA
Sample Montmorillonite Hydromica Zeolites Christobalite Quartz Feldspar Calcite
CHO1 88 — — 1 — 10 1
CHO02 97 — — 2 — 1 _
Js01 80 — 8 — 10 2 —
JS02 85 7 — — 7 1 _
JS03 79 — 9 — 11 1 —
JS04 77 — 14 — 9 — _
LYO1 78 — — — — 1 21
SF 96 — — 2 — 1 1

W R “—7 XA H Note: Symbol — indicates that it was not detected
2.2 Rt X At L 2B K

JE2 0 ) B Y R e B A, HAR S IR T S A B R R L
BT A EESE . [RGB S i Ak s H B A AR A . JRE RIS i A geit o fr s 2R
R, SRS RARLL, SRR (SI0) FIEME (ALOy) HUFIEMIL, 1M
ST (Fe09) RIEALEE (MgO) IS EmE . HHZ 2 i HAf WAk 2 20 1 o A7 45
AL, SiO, B ALE N 439~702 g kg™ FFA S E AR ALOs IR, N 121~175g
kg™, FHIMEA 139 gkg™e 44 Lk XRD SR LAE H, FTif 7T bk - 25 H S A
Gb, MR HARD Y CRYE TR AMEKASE) , BESEOERE (TH .« M (M)
R (P) 5. %45 L5 Mg 55 SOV ot 4 [ 3 b X M) A 2 FF oL i - 0 4 SR — 3

*x2 FEMXEELTLFLER

Table 2 Chemical composition of the bentonites in South Jiangsu (g kg™)

e SiO, Al,O; Fe,03 CaO MgO K0 Na,O MnO, P20s TiO,
Sample
CHo1 576 158 155 33.0 24.6 7.20 14.7 0.00 0.60 2.50
CH02 552 162 21.6 229 313 194 13.0 0.30 0.60 2.70
JsSo1 651 128 19.7 214 20.3 12.7 12.3 1.60 0.60 2.60
JS02 602 151 49.0 13.0 205 31.0 11.7 0.60 1.20 5.60
JS03 660 122 14.6 14.2 213 124 10.3 0.40 0.50 2.30
JS04 647 124 174 21.9 17.6 16.2 9.60 0.80 0.70 2.80
LYO01 439 121 16.4 131 22.2 11.0 7.60 0.60 0.10 0.90
SF 558 147 24.0 213 213 11.6 7.20 0.30 0.70 2.40

3 A 2 S T R RS IAH G . AR A SCHL S A A TERE, 75 re M X e A
A 5 KA R R E & KRB R A A E VIR R, & RIR A AT A T ik
M. FERRZRT B, EERH P YL T A BN HGR AR, AR 50 L A Gk
AR KA, 2 2 gL, AJREREE L 4 MR R, SIO, HE AR IE Y 602~660 g
kg, M N 640 g kg™ T LA 4 AN SURE AR Jy 439~576 g kg™, T A 531 g kg,
BB TR, RO AR AR — XA IR () R 25 50 B2 = SiO, 117 & i T At A T A8 (g
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fb, BT AT RS B R 5 i - S B A A AR SiO, 1 & . ALLOg [RIFE A2 i i 3 Bk
YRSy, 7 2 T ALOs “FXME &8 139 g kg™, PR A — Rk 287 fty 4] 25 51 e i -+ AL O
M6 9 131.2 g kgt HABBGR AR ORE SN 147 g kgt EE S TRIH . Uk W, E
TAEH S AR, AR BR T R AE I RUE A R R 2R AR T I B A AR R S T THIAFAE
ZESE, IR 0 ST L BB Th R B IBWTHT L, % T 2R IOR FE 4 Ao et
2.3 AT R A S EMBR 9 REHEX M

W bprs, R R LS A N E B R R s . E AR AR R R
Yy, BAENPHE TS HMGE . BE T BT /K, BA R B e ), R
B P B AR I B, A b SR A B e b 2 U, AR e [ K bR GBIT
20973-2007M i 5 100 g i - 78 7K AR B JIG K IF R 0 T RO i B, P SRt
EE TP ZERANEE, AR T HESZINAH. BE TR R A S =2 EE
JoR B (B AR bR . XK ARSI g T IR E 3 A 20 AN LR R b SR A S R, BT
TERTI LS = AR R A S BN iR B3R 3 15 AT FU R AR 1 75 B Hb X JZ1]
TR SENA B EIAE 50%A b, ST G AFs AR T B AR AR . B (R
FEENEE TAERNTEY M5 S22 100 i 5 S =40%, Tl i =50%4 B4 T e . Fit,
75 P H X2 B S I R AR

%3 WELRERSSHASE

Table 3 Adsorption capacity of the bentonites in South Jiangsu for methylene blue and content of montmorillonite
BES W ERA A

Adsorption capacity for ~ Montmorillonite

Sample methylene blue (g kg™?) content (%)
CHO1 294 613
CHO2 455 94.9
1501 286 59.6
1502 297 62.0
JS03 316 65.9
1504 277 57.8
LYO1 279 58.2

SE 339 706

Rz - ROk 2H R B L B P o A, R R/ Nsg e LR K 1t AT X T B R
A B ARSI SO I R 0 BORL o AT B o 45 AR, TR S A <2 um Bk
SR 107~178 g kg™, Hr, YL RUg SF (178 g kg™) FIHIILILL JS02 (175 g kg™ AHN e,
K2 AL CHO2 (163 gkg™) ; 2~50 um 4y 563~836 g kg™, ik 500 g kg™ PA_E, o,
FEALLT CHO2 Bf i HIX i (836 g kg™, 4k A CHO1 (769 g kg™ RN L% SF (722 g kg™
W2 Bk, <50 pum k4 R 7E 678~999 g kg™t 2 1] .

% 4 FEMXEIETRRARS T

Table 4 Particle size composition and distribution of the bentonites in South Jiangsu (g kg™)

FE FiZl K/ Particle size

Sample <2pm  2-50 ym  50~100 ym 100~250 ym  250~500 ym  500~1000 pm  1000~2 000 pm

CHO1 142 769 26 28 24 11 0

CH02 163 836 1 0 0 0 0

http://pedologica.issas.ac.cn



B
Acta Pedologica Sinica

so1 107 597 110 98 41 43 4
s02 175 563 68 98 59 37 0
Js03 107 575 98 84 61 74 1
S04 122 556 108 109 43 62 1
LYol 118 627 126 101 25 4 0

SF 178 722 52 44 4 0 0
T
Average 139 656 74 70 32 29 1

S i 5 U 4 AR S e T LR 5. A& S 2~50 um ki B B3 IEAH S
K Z (p<0.05) , ZMi A& &7 75 50~100 pm. 100~250 um Hi g 32 2 fkH 5 (p<0.05) ,
15 FARRLZ (A DRI AR B 2 3 7K, 1 WA B b 52 B A DR 3 A7 AE T 2~50 pum FRPHL
Gk, S AN 5
#=5 WL BRARSEHA S BIEXN

Table 5 Correlation between particle size composition of the bentonite and montmorillonite content

b L LR R HHR R
Particle size (pm) Linear relationship Correlation coefficient P

<2 M=1.978N+387.9 0.0982 0.233
2~50 M=0.859N+99.92 0.4719 0.036
50~100 M=-2.079N+816.1 0.4880 0.032
100~250 M=-2.414N+832.4 0.5742 0.018
250~500 M=-3.278N+767.7 0.2700 0.107
500~1 000 M=-1.822N+715.6 0.0509 0.285
1 000~2 000 M=-28.30N+681.9 -0.0637 0.475

e N FRAFRET WEiE, gkgs M ERFRAK SR, g kg™ Note: N stands for particle size composition (g kg™) and M for

montmorillonite content (g kg™)
2.4 fgiEt pH. CEC FIPHE FEMRMEM

I R (pHD 2 HY AL E R 2R & Ok, X T i i B A IR 5,
FVEI BT E ) AR bR — K 6 sl it pH 783 X 7] 8.03~9.58, “F-{E Jy 8.83,
R AR A, R T A AR R R o T R I K R e T O T X
PR TR, HAb ERRILIX, BRIEFEURUES, iz By —aEa KLiisE R 72kl
B R E A NUEER BCE R EN (R RBEE D BAE LR ERDS B S AR
BA KRB S BRSO R, R ER S A A 5 41 R oA i e,

FHES T2 #ie (CEC) &P i L & 10— DU B bR, & 1S KB os H 3 758 4 it
PERE. R LWV RIREAE, HETFEWARKEN. ZBAT SNz R AR
[FAH B, PGPS 7 E RO, PHE At R i L B 2 T2, R IX —4%¢
P, ATREAT R R8s, e AR R OO O N IR I L, BGOSR L B
AHUZE L HEZEB A . £ 6 Bix, & AUiELr) CEC &5 X 3] 219~749 mmol
kg, “FH% 483 mmol kgt. Hirbr, AL CHO2 A% AHX B (749 mmol kg™) , VL7 b
SF (595 mmol kg™ ¥kz, AHXT A% AP RH T HF LYO01 (219 mmol kg™ #1H 111 JS04 (289 mmol
kg™ o A RICEREORITMRE, ST H R S TR ey 700~1300 mmol kgte HRFE K,
I FE HL X A T A B B AR AN S . RSO I R BR B T RS s 5 S A & AT
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3T, RN 2 . BB 2 TR, 8 M E IR LA EUA S B S E AR EA
B WM (R=0.1864, p=0.1577) . L TmlAE 1 Hs F e mE &KL, ma
A DA G A B 25, BRI Z AT AR KB, ANFEREE LR, S0
AR R K ERZBEMAREST, AT HH B TR, Ca® = &5 £ S
A A e BH B 07,

36 Bt H RS FEAR R B

Table 6 Composition and properties of exchangeable cations in the bentonites in South Jiangsu

152

Ca2++Mgz++Na+

(Na*+K")/(C

> 2= A~EL 2+ 2+ + + ¥
FE y ZhiAEE #u 5L CEC Ca Mg Na K +K a2++Mgz+) JE
p Moni -
Montmorillonite (mmol kg™)
Sample content (g kg™) Property
CHO1 8.03 613 533 175 41.4 31 5.6 225 0.04
CHO02 8.28 949 749 214 46.4 33 3.0 267 0.02
1501 9.28 596 468 142 68.5 35 8.2 222 0.06
1502 9.06 620 497 110 66.7 2.6 5.6 185 0.05 55k
Calcium-Ba
1503 8.88 659 511 118 68.2 34 5.3 194 0.05 sed
1504 9.58 578 289 102 65.0 34 13 181 0.09
LYO1 8.88 674 219 126 65.1 2.8 6.8 201 0.05
SE 8.66 582 595 152 73.7 1.2 33 230 0.02
1000 ¢
900 -
800 -
2 700 + .
b : 600 | . T
=|E S0
L R’=0.186 4
g 400 | p=0.158
;Ei 300
200

! L 1 1 L 1 s
200 300 400 500 600 700 800

[ 48 404 i Cation exchange capacity (mmol kg)

2 S P AR (] (A R

Fig. 2 Correlation between montmorillonite content and cation exchange capacity

3 L AE MV ANV S5 T T 32 N R T B CEC M BHE FA k. itk &
W FAE A A & R 4 () e e R 1077 4F, WYL LR BAR N 5 TR AR A L i e A2
PR B TR FEAY, IR AR IO 22 B P (A o i i R 4R AR,
F6FH, HEE R FAHREERE (Ca) « 8 (Mg) « 1 (Na) FIFf (KD
BT, o, SHEE TREAN R R, S X A 101.6~214.0 mmol kgt EALLRE
AR LR R (214.0 mmol kg™, AL EFIVE G EWEIRZ, 435108 174.9 AT 152.1 mmol kg
AZHME Mg B A8 X 18] 41.4~73.7 mmol kg™, ARXHL 7 LI = (73.7 mmol kg™)
Cat+Mg+Na+K B 45 B ER, HARS) XA )y 81.3~266.8 mmol kg™ o, EALLLRE A
& (266.8 mmol kg , Yk WILT EiE (230.3 mmol kg®) . EALE (225.1 mmol kg?) | HF
(2K (221.9 mmol kg™ « YLIRERHEHE (200.8 mmol kg™ & FFF Ll oAt = /M St AR x B2
6o FRAE A 4 [ S bR GBIT 20973-2007M v Jg 32, A A0 48 FH 5 152 B B M Az ek
FHE & &, B IO s S+, s :
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*Na" +ZK”
XHH+ZM¢+>uﬁ,ﬁ%%@Mime>

YNa" +ZK”

HT R Es, g 6 A, (Na'+K)/(Ca™'+Mg™)¥I/hTF 1, Bl WL, J5rgih
DX - B O B R £, 5 Rk XRD 45 R AH— 80 e R WP ST o5 rg X 8 iz
SRR 1, 3K R E A A AR R 08 AR R S Ak, A AR B
TR G S S BB UM, W R R ELMEAHX (R*=0.4998, p=0.030) ([
3) , HATHMER S 7E R, HHE T Rs .

R'=0.499 8
p=0.030

' 1 L L ! )
180 200 220 240 260 280

4 ffi B 51 & it Exchangeable cations content (mmol kg')

K3 BB T CHE 5B e 12 R AR

Fig. 3 Correlation between cation exchange capacity and exchangeable cation content
3 i

TR L R R = 5, FEA PRI MR AR R X IR T JE . AR S
Fe A I SRR, 7 R b DX A 4 PR DA K L BRI R AR P A e PRI 28, 3 7 5 il AR
I AEBRE A BRI A, PRI, 75 R B e AR B P o ELEBCASTRI AR fh pH CEC
HMERE S RMOZER AW, pH 5 Ca®' S MAF/E—E I octE, pH milll Ca® 4 &g
&, XAV REARE 1T AT 6 A AT RSO ' FH S8 R AN ) 32 18 5 Bt A T i EL e Rt M AT e BE R 22 57
i R A T A . B AN R Y A SV B R B RER, TS AR AN E]
SN - I L 2R RE, e A Fe T N T RO EL . B2 A vh BRRERE ™ ) s 2 o Y
HORE R X TR) 0 AR RSB S5 R AT WL, 100 wm DL ERUBORL & 88D, BRI, AR AR SEpkrp i o DL
200 H (£ 75 pm) AE NI £ T ZHEORYEE LA A (8 A S B B hn T s KLz
LA RM S A S BT REE TP L BIEI 2 55, KIS E A2 BOK . 456
JE T RRCASE A 9 LR L0 IR . AFREEE FIBZE 7R, i TS T BT Ak #K 9
SIS, 2 WY BRI - AR IR IR S o TR R X R AR S5 S R AR
. DASEERUN T, MAEADENTTICA, —EEIKERE Fia . Kamrgnss, i
WA AR AR N U o bk, R RO (B, Wb B
bR, ZBRMERERCRMIAB SR oA, B, 877 3 M Xk DUORTE B 7 i
PAFEAUSE ARG, SN I8 0 T 4% ks 2 T

AN [ i R RO B ™ PR 23 S VDAL 93 IO 22 57 DT 2 S IR A AN [ UK PR S
ANFEY ) ARG R E 22 e X SR AN R R B AR e, DGR BRLE T IX e e
CL A T P AT S i . R L i T R, R o A SR
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JR LR A, BRPa R oAk, Rl AT R HABER IS AT, R e v R A e
BeAt,  F I T BRI R AR L, FAOVINEIE L, IR S0 BERESET
PR, TR, AR SR RN IR SR 43 BIF R, 1T ELR R A SR At
BT HFIE, ETEMRRA . RSl SR A NEE T, ERRE
R, ARG, JEEr 8L, REET HME/SWANS &R . L7 2 HaroreE
M X SR I K 07 X, T A Ry AR A e, IR R A Y
WIS A& BT REA T RIS &, 2R AT kL, A AU MR S A
(I JIpp kL

4 7t %

SR RN LA T, EOASMA, SERA SRR, SRR A,
PEAER —E R Y, AN AR SRS S KR AT o % 3 DR AR I 1 i b 2
HRMAT X R AEEEAF A€M ZE S, Ok Yk w3225 i fEA AR
BAE A o 2 A T AR T R 5o 5 e 1 DR SR MBI 4 FH B T A i A A KA S &
5<50 pm K& BAAERF MR KR, HEB A S BEERR KNG 2 m K, RhiaEE
FAAE T <50 pm K. AT FUREE A T3 i 1L XA A i S22 LA 50% LA b, 5T v
Uf s VEACAITT T LUERE S AR R . 8 MR R b DX A Rl 2 B — S 1 Tk A
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Abstract [ Objective] Bentonite, as is widely used in industry and agriculture, has become
an research hotspot in material science agricultural science and environmental science.
Montmorillonite is the main mineral component of bentonite, and its content and unique
mineralogical properties determine the economic and application values of bentonite. Bentonite ore
is found widely distributed in Jiangsu Province. From the perspective of the current development
and utilization of bentonite in China, the mineral is mined at a local small-scale to make low-level
processing products. It is necessary to study how to further exploit the mineral resource. In this paper,
based on the researches reported, the bentonites in South Jiangsu were chosen for analysis of their
mineralogical properties, in an attempt to provide certain scientific basis for further development and
reasonable utilization of the mineral. [ Method] To comprehensively explore mineralogical
properties of the mineral, bentonite samples were collected from eight major bentonite mines in
South Jiangsu and analyzed for pH, mineral composition, chemical composition, particle size
distribution, cation exchange capacity and cation composition. [ Result JResults show that the natural
bentonites in South Jiangsu tend to be high in pH, with an average being about 8.83 and are mainly
composed of montmorillonite and a certain amount of associated minerals, which vary in type and
content with origin of the samples. X-ray deflection analysis shows that the 8 samples are all
calcium-based bentonites Their chemical composition and cation composition varies somewhat in
line with their metallogenic environments. Generally their CECs tend to be low. In the samples, CEC
is found to be closely and positively related to the content of montmorillonite. All the findings in this
study on physicochemical and mineralogical properties of the bentonite in South Jiangsu
demonstrate that it has a good prospect in exploiting the resource. [ Conclusion] The natural
bentonites in South Jiangsu are all of the calcium-based type, and composed mainly of
montmorillonite and certain associated minerals, which vary slightly with the origin of the samples.
The samples also vary slightly in chemical composition due to their difference in metallogenic
environment. The samples are generally basic in pH, which is mainly attributed to derivation of the
mineral from its parent rock under an alkaline environment. The natural bentonite in South Jiangsu is
generally low in cation exchange capacity, which is related to the content of montmorillonite in
bentonite. The relationship is positive and significant. The content of montmorillonite decreases with
increasing particle size, and montmorillonite exists mainly in particles <50 um in size.

Key words Chemical composition; Mineralogical properties; Particle size distribution;
Bentonite; South Jiangsu
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