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1.1 HEEERXE

AT RERE T I X 8 LA AR R iy T2
DX L REAL, A AR SR I ZK (JS01)
Fihizr (J802) . HiliF (JS03) . il (JS04) |
LT (CHOL) | ¥fker (CHO2) | VL7 I
(SF) FHEEFH P (LYO1 ) %587 IX
1.2 HEamA*E

AHIE I A B W L PHE T aC R
it (CEC) MIFHE AR RHCHk [ 5] gy
BAE . pHAML A N S % 3Cik [ 6 ] himy
o XBHEATH 8 ( X-ray diffraction, XRD ) Jif
JFXRDAY ( D/max-rBHI, Bz, HA) , Cufl,
40 kv, 80 mA, FAFEHEE K4 ) min', BT YF
TR N BRI AR HEY) T 64T 0 i R AE . ORL
Ay HT R O RL Y ( Beckman 1L.S230, ZEE ) M
JE o
1.3 HuEE

R BRIC BUS HExcel 20134k 24 E4T B P 45
I, SRR AL T A SRR [l )3 53 #r o

! L322 nim [

2 45 R

2.1 FEgH XEE T H A K

X AT G P 2 AN BT R, 95 e b X
HA¥ER (001) TS, JZREN0.49 nm,
S RIS B, R KR+ DL
ARFE FHAKSZEEE 5096 nm 7, fiEHL
KR 109 (001) dHTHEEIE (dy, ) 7£1.54 nm
FEd. A RMIEHR R, S 2
B (Ca¥. Mg®) WS ARl 1.40~1.55
nm, fIEAEFAEIEN1.25 nm, S8/ IEIHE AL 5
FRAE I 35 R RS LI+, s ) 4L R WL R
1. BEXE0E + P SERMICHO2EE b & A 8 £ 52 1
A, fEAEABEDW TS A KA LYOLRE iR
TEHEERZENAN, B&A - RN T WA
JSO1., JS02., JSO3FIISO4H S & &1 i
T, JFHM & —E R/ AYE; BRISO2EA —
FEMK = BEAN, Hofh =Fp B g R —
WA A, CHOLKE G S A & i AR i
L, S5 CHO2M AL, B T D8I defish,
WEA—ERENKA,

.34 nm

01447 nm
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i ' LYol

1 'Y # %04
P .. i E— g 1503

I} i} I Al

1 = )] T

fin it fy Diffrecon angle 2 047}

. CHOL: VEfbE; CHO2: ¥AbZl; JSO1: HILZIJK; JS02: HliZr; JS03: HiliE; JS04: Wili; LYOL: MMV, SF: IL
7 L, FIH Note: CHOL: Chunhua white; CHO2: Chunhua red; JSO1: Jiashan red gray; JS02: Jiashan red; JS03: Jiashan white; JS04:

Jiashan; LYO1: Liyang pingqiao; SF: Jiangning shangfeng. The same below
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Fig. 1 X-ray diffraction (XRD) patterns of natural bentonites in South Jiangsu
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Table 1 Mineral composition of the natural bentonites in South Jiangsu (%)

B e el Kbk Sk A EE AE KA JifiA
Sample  Montmorillonite Hydromica Zeolites Christobalite Quartz Feldspar Calcite
CHO1 88 — — 1 — 10 1
CHO2 97 — — 2 — 1 —
JSO01 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 B “—" FIRAKIH Note: Symbol — indicates that it was not detected

2.2 XA FEEK

R A 0 F A W e S A, HAR A A AR
BT S WA R R A | =il R R S [
I, RS S A A B S AR . R
E S A ST A RN, 5 F & -3
gAML, & AEE (Si0,) MIE s (A1,05)
HEBEmRAL, 1 =81k %k (Fe,0;) FIAILEE
(MgO) W&t fie . 2R ke i 12

B a5 B W, Si0, & A8 iE h439~702 ¢
kg™, FFESEMAFEBSFES; ALOKZ, N
121~175 g kg™, FHMEH139 g kg™'. 45H ik
XRDZERATLAF H, s g i 25 A 58
AN, WA A A (A, s Al
Ka%) , Sliga i (Ti) © 4 (Mn)
gk (P) %, AR SEMFE S o sEER
b X - AT 25 LB A % 5 SR A —

®2 AEHXEELMEFER

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

Szi'zlle Si0, ALO, Fe,0, Ca0 MgO K,O Na,O MnO, P,0, Tio,
CHO1 576 158 15.5 33.0 24.6 7.20 14.7 0.00 0.60 2.50
CHO2 552 162 21.6 229 31.3 19.4 13.0 0.30 0.60 2.70
JS01 651 128 19.7 21.4 20.3 12.7 12.3 1.60 0.60 2.60
7802 602 151 49.0 13.0 20.5 31.0 11.7 0.60 1.20 5.60
1803 660 122 14.6 14.2 21.3 12.4 10.3 0.40 0.50 2.30
JS04 647 124 17.4 21.9 17.6 16.2 9.60 0.80 0.70 2.80
LYO! 439 121 16.4 131 222 11.0 7.60 0.60 0.10 0.90
SF 558 147 24.0 21.3 21.3 11.6 7.20 0.30 0.70 2.40

Ji i A A2 RS A R T DA G . R
PEAT CHB B A2 BERE, I3t X e A B
KUE R B S KRB BERCA A BT LR
e B AR B AE T AR T A IR 2
RE, BRBHCEARY L LT R R PO i AR 2k
Y5 AR L A R A — R T R

245 REW, MR 4R, Si0, B
AE R 602~660 g kg™, FIIE M640 g kg™ i H:
fhdAN T FERE i I A8 I A 439~576 ¢ kg™, FHIME N
531 g kg ', BIRART AT, BPAGR 0 AE— XAk
R ) 25 58 FE R 1 S10, 1Y ity T At FR ik
ARARE S, R UL PR R BH 5% i f e + 42 B Ak

http: //pedologica. issas. ac. cn



948 + e

Eie 55 3%

PO
¥

ALALSI0 M & . ALOSRIFE I + 1) = Z Ak~
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TR b AR — AU 2 78 9 ) 5 58 T R 1= A1L,OL ¥
F131.2 g kg™, HABPGR M ASKE S K147 g ke,
JaEE TR E . RuLnl W, B e 2 i AR
e, ST 288 (A R AE ) SR DR R I R AEF R
0 BB I v A S A 25 5, B K SV FH A 52
I L B 3 R ik B AT Y, AR OT R BRI
Hpgid e,
23 BHEIHMERASEMETNSHEEMBEXME
mEprik, it RSN A R
VI 5 . AR —FReERE Y, B
)2 E BB T A B B e T o BRI A0 T KR
v, ELA W I R A RE T, LR Y R B RR R

R3 iR
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WE e, i S A S R, R Y R
Z 7 R 4 E R AR MEGB/T 20973-2007 '
HfE 100 g R - 78 7K v 4R R B I8 7K 7 B 5
B S WS i, Y R i b S A 1Y
T, DM T I 2N . IS
A R TR I 4 T i R bR . XK
a DO gY T R P 21 i R s
Vall s 8 A I X 1 A I R N S R L
Wi B AT R R o R348 AR O R A 1Y D5 R
Hh DX BZ 3 R S A B B AES0% L b, S
WA ARV T VAR AR e . B (T
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55KRAAE

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

P bt W S AT
Sample Adsorption capacity for methylene blue (g kg™) Montmorillonite content (%)
CHO1 294 61.3
CHO02 455 94.9
JSO01 286 59.6
JS02 297 62.0
JS03 316 65.9
JS04 277 57.8
LYO1 279 58.2
SF 339 70.6

k3 1 SYAEA S )5, W 3 e S 7 DT X 1 1 1A
KNG LW KM T e T A W R RE .
F A WA SCRT B 5T R AR S UKL 43 A 4R
o ZER KW, Profss e A o b <2pm B
FT107~178 ¢ kg™, Hp, 77 LESF (178
g kg™ ) FIH 127802 (175 g kg™ ) MX e,

W2 WEALLICHO2 (163 g kg™') ;3 2~50 uml
563~836 g kg, HEik500 g kg 'LL F, Hrp,
AL CHO2RE Sh AR e (836 g kg ') , VEfLH
CHO1 (769 g kg™ ) FIVL7F I4SF (722 g kg™')
W2 o kL, <50 pmBk: 4] B Fl7E678~999
g kg ' Z ],

F4 FEAMXEELONRENRS

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

Ff i gl K /NParticle size pm
Sample <2 2~50 50~100 100~250 250~500 500~1 000 1 000~2 000
CHO1 142 769 26 28 24 11 0
CHO02 163 836 1 0 0 0 0
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Y
FE i BLL K /NParticle size um
Sample <2 2~50 50~100 100~250 250~500 500~1 000 1 000~2 000
JSO1 107 597 110 98 41 43 4
JS02 175 563 68 98 59 37 0
JS03 107 575 98 84 61 74 1
JS04 122 556 108 109 43 62 1
LYO1 118 627 126 101 25 4 0
SF 178 722 52 44 4 0 0
R {H
Average 139 656 74 70 32 29 1

56 WA & S 0RO A AR G TR A B L
xS, EWMATREE2~50 pmBi K B AH B F
EMEXRR (p<0.05) , FEWRAFTESNG
50~100 pm. 100~250 pmks g% 5 91 5 2 7 4H

P (p<0.05) , 1755 H AL % ) R 5GP 2 R 38 3
B FEKCE, U I 5 KB o A AE T
2~50 pmfRIGoR, HXIEM A DS 4
SIS

RS WHIBRARSTRASEMNHEXE

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

RiAt EALT N MR Z
Particle size (um) Linear relationship Correlation coefficient P

<2 M=1.978N+387.9 0.098 2 0.233
2~50 M=0.859N+99.92 0.4719 0.036
50~100 M=-2.079N+816.1 0.488 0 0.032
100~250 M=-2.414N+832.4 0.574 2 0.018
250~500 M=-3.278N+767.7 0.270 0 0.107
500~1 000 M=-1.822N+715.6 0.050 9 0.285
1 000~2 000 M=-28.30N+681.9 -0.063 7 0.475

W NERARFRELIOT Yo, ¢ kg

M for montmorillonite content (g kg™)

2.4 [EiHtpH. CECHIHE FHEBEEM

i+ B R AR (pH ) 2 H A B Ak M B
CEA WL, XTI v R B A R,
M H T Y E bR 2 — o RN LA S pHAY
A X [A] 48.03~9.58, F-H{EH #78.83, AL f
Bl A, SR TR b E T R b T D e
PEAKFRBE A ) L SRR LI R ST AR, M
b FEBRIIX, BRIEW UIRUASN, Tz MRS —H
W KLU R o FE KA Tl A /N IR
BUA RN (AFERBES ) , B 7E A R
5 IR A AR E B O IR I EE K 5 5 D) o

MFERZA S, g kg Note: N stands for particle size composition (g kg') and

GRF, WE R LRE AN BTSRRI
e

PHE Fcfm (CEC) 1M I + i & 1
— I BEAR bR, T R AR s B T A 48 T B
fg. B0 PRGN, HEFRBAMRE
220 AT YL NIz KA 0 R A
PR L B 2 T e S i e K o P 1 38 e 1k B S i £
S T 250, FIUHX —FRetE, T Tz 0
SO, e S SR R B SR O
PR BRI L AV L RS A %
PPl R6WN, AFEREIE LA CECAE B IX [ h
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219~749 mmol kg, F-7483 mmol ke ', Hr,
EALLLCHO2FE S A% e (749 mmol kg™') , 7T
T LFIESF (595 mmol kg™ ) Rz, HIXN AR A
FHEFFLYO1 (219 mmol kg™ ) FIH 1117S04 (289
mmol kg™') o A KEICHREER AR, — S
A1 B BHE 722 B i 8 700~1300 mmol kg™'o LA
K, IR M X B e AN . A
XT3 A B B - 22 4 5 O 52 B A B A A DG M

35007, R ME 20 R . 2T A, 8Fh I R i
i ot = S R R DRl =R a5 7 N = P ST
FREE (R=0.186 4, p=0.1577) ., YTl
I LB st R R L, AT YA
WA, HAA R PR ER RN EA T,
ANTE R - R, S BB AR K . TR
KEFSGEWAFE ST, W] 283 BH B A 0 AN ],
Ca™ & i F M Bl e g 7 17

®6 BHETHRRUEMABTFERKEMS

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

BH s 122 Na'+K")/
el R R Ca® Mg’ Na' K Ca”+Mg"+Na+K’ ( f )2
}ﬁECEC (Ca +Mg ) E,ﬁ.
pH
Montmorillonite 1 Property
Sample . (mmol kg™)
content (g kg™)
CHO1 8.03 613 533 175 414 3.1 56 225 0.04
CHO02 8.28 949 749 214 464 33 3.0 267 0.02
1S01 9.28 596 468 142 685 35 82 222 0.06
501
1S02 9.06 620 497 110 667 26 5.6 185 0.05
Calcium-
1S03 8.88 659 511 118 682 34 53 194 0.05 Based
1S04 9.58 578 289 102 650 34 1.3 181 0.09
LYO1 8.88 674 219 126 651 28 638 201 0.05
SF 8.66 582 595 152 737 12 33 230 0.02
1 000F N A b S e s RN o
. LI DR R A TR = TR 2t e s K L B S A
— SO0t N — —t s 3 s
o TR SRR L hEReE I, KIS A ek
= 300 "y N
= - PHE PN EZHES (Ca) . 85 (Mg) | £ (Na)
T TO0f . S o S
ﬁ% - J— R (K) B2, Hr, seHfthss i B AR
600 o R N e nts RN, N
3 —— B, AEREHIXEI101.6~214.0 mmol kg™'; VEILLTERE
B E S00F . _ s o
W-‘% it Re=1.186 4 FBCR L (214.0 mmol kg™ ), FEALE AT E
g p=0.158 R, 43N 174.981152.1 mmol kg ™' A8HitEMg
Z 300} N, - S,
z BT EFNIX 41 4~73.7 mmol kg, HIRFT S 1%
2{"} 1 2 i L I M I L 1 L Il L ] e 4 v
200 300 400 500 600 700 800 Feimr (73.7 mmol kg™') . Ca+Mg+Na+K s 45

FH B - E e 4 Canion exchange capacity (mmol kg™')
El2  ZENiA 5 T A d 2 [R) 9 A e

Fig. 2 Correlation between montmorillonite content and cation

exchange capacity

830 A Tl R ol 25 75 T )32 1 R
T FIRCEC K BB T4, B, %80 HAE R
B PERI S E RS Y o 19774, WU
AR BT MR B0 - 4 7] 3 4 P BE B 7 43 2%

R, HARSHIXH N81.3~266.8 mmol kg™'; Hir,
TEALLLRE A e (266.8 mmol kg™ ) , IRZH
YL B (2303 mmol kg™ ) . 4L (225.1 mmol
kg') . HILZIJK (221.9 mmol kg™ ) . VLINEEFHF
# (200.8 mmol kg ') 5 H Ll HAth = ANHE AT L
Bl MRAEIAE £ [ ZARMEGB/T 20973-2007 12
JEPEAR IS, R A PH B A8 a0 5 4 B
T, R PE SRR I RS SR £
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HARHER -
Na® + K*
Zz(’:a“ N % Mg =1}, SHEREERZIE 1 (NaB )
Na* + K*
22(;&2? N % Mg <Iif, SHF5ELEZIE 1 (CaB)

BT rAREEEEE, hRH M,
(Na™+K") / (Ca*™+Mg™") ¥/NF1, Hgnl i,
I FE DX R B oS R -, 5 A XRDE,
T —2, e s 32 B T 5 0 95 R b X8 i i
I £, XS E R £ DS £
NEMFESAYIG . BLAh, B B T S
T E T R G, PiE R R EIEMX
(R*=0.499 8, p=0.030) ([&3) , HazH:HE
TomE, HHE AR,

B

T00 |
- {fﬂ,
S0 W "

400 e Ri=(1 499 §
000
M ow
20 - "
1 L i " i i 'l i 1 1
180 200 220 244) 260 280
Agfindtt i AR
Exchangeable cation content (mmaol kg™
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Fig. 3 Correlation between cation exchange capacity and

PH 3 T 2 #e A it
Catien exchange capacity (mmol kg™
hY
.

exchangeable cation content

3 0F ®

F [ B 1 i DR A A S, AR AR S A
WP B AR W XL R . RGBS A Y
TR, 5 R DX A R A K R R A A
TS R K, T R LK BB D e AR
BT AR TR, PRI, 75 R B S A i i
PEo HEBCARFE fipH . CECHIZ ] B F & &t 1 22
Sl UL, pH Ca® & i 2 [ A7 AE — & 1 HURH DG HE
pH i W Ca® & i 44K, 3 AT REJE: 1 T U™ A5 14
IR A P 45 B4 AN TR) i 1858 Fd A1 [ i B 40 R A A
JER) 225 o I LR A T RORR S L RO R R

S B2 B R, TR AN
[Fi) 451 355 17 FH 11 4530 T 25 PERE , B de s H Tl o
A . B2 v ARRDRL B 9 8 2% R s, Pl ok
DX 8] 23 A B A (A5 AT UL, 100 o m DL R0k &
s, H, AT SCER T L2000 H (4475
pwm) FER I+ T2 R M e Al F A0 (i Y 2
YR T AR bR . KL BRI 0 IR A 52 A i
I FREA LB 258, KBRS A
WP KfE  FEEE S P B LA S A R S R R +
WK ARTESARIEE 5K, T 520 A T
AR (R 7K A R BE AR TR] 23 B 5 B 4 v f R
T YR IRAFIRES o IR HB X KSR + 52 i 5 o
m, VVSEACHY F, R DR A, —
BEK=BE . Rba . KAy A%, mEk
A AR B TE RN Bis FUTRRR R S bk,
B CnahE . W) WEHERR &, ZSBRAE
JE R R S JE b, Wik, & & sa g
T e DA 5 0 B AR AT R A S AR
S L 2 T 0 T A B R e

AN TR) BRI B2 10 0 DR 25 3 B 0 2 Ay 1 2
S, DA S35 i B - AEAS [ 40U i o FH o AN [R1 A
Yy b UREE R I 0 25 5 X4 lom AN R A 4 Bk 2
e, NG Bz Ak ey fb tEgE,  C B FF 40
i b S AT A e L L L A R A
K, FETYRS HENA, P tbicsl, FRIgE
Tk, Hi . AT R FHAER T I, Al A
B ARSI = oeAh, L £
WORES A -, TR L, w5k
. BERAEST YR Y, HIE, USRS
J A VRN B S A A3 0 T &, T ELXE R R L 5
WA AT R, TR iR Al Sy
U BRI AN T, PR
AR, AR, Bl EE L, ERE T L E
RS AR L. MTREEEENHELXE
BRI L0 X, 717 A T
SYVAGEMAT Ry, b R e A TR 1) 5 A e
TR TR A AR, %R R, A
A U + 98K S B A BT TR R

4 %5 B

T EE L XK AR N L LIS EE R F,
NEWAT, SO SRR, BRI, HEE
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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 ] Results 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
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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 w m in size.

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

South Jiangsu
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