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Determination method of adsorption capacity for
montmorillonite and its preparations
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Abstract Objective: To study the theory and method of adsorption capacity examination of the quality standard
for montmorillonite and its preparation. The montmorillonite adsorption measurement of nontoxic reagent
hexaamminecobalt ( Il ) cholride instead of expensive and toxic strychninesulfate were investigated. Methods: Based
on the demonstration principle of bymontmorillonite adsorption, the method of adsorption determination of
montorillonite was optimized. The parameters including the temperature, the vibration wave velocity and time and
the reaction conditions were used for the orthogonal experimental design. Water bath was 37 °C for 1 h and the UV-
visible spectrophotometry wavelength was 474 nm. The method of linearity, precision and stability were validated.

Results: The 39 batches of raw materials and preparations from 21 companies were determined. The content range of
the raw material was 1. 024—1. 174 mmol + g”' and the content range of the powder was 1. 018~1. 238 mmol * g™

The content range of the dispersible tablets was 0. 894—1. 130 mmol * g”'. The conversion average coefficient
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of all the results determined by hexaamminecobalt ( Il ) cholride was 0. 43 compared with strychninesulfate

adsorption method, which is consistent with the theory, the method is feasible. Conclusion: Hexaamminecobalt

( Il ) cholride can be used for measuring the adsorption of montmorillonite and this method is test —safe, pollution—

free, economic and convenient.

Keywords: mineral medicine; montmorillonite; adsorption check; hexaamminecobalt ( Il ) cholride;

strychninesulfate; determination method improvement; reaction principle; method validation

SR I 1 F By, )2 SUIR S5 R
B35 PR g oA, X A TE N 0% 96 B e i S
A R A B AR Y [ BRI e
I TR S5 8 S BORAE 5 BL A 22 i i i B 55 AL iE
RN A B AR Bh B , B A P87 1 R A R Lk
YEHT @ TR AR ILEZ evemEst . sia k&
S BA T BT AR T E 25 2015 4FERR
T2 LA R A A S — S S A R RE 1
RS0 I 5 o W 7 48 5 B R 24 S TR, 24
Az Ik A T B RR 11 TR s S (H B R 1
1T 8T A A HLER M T, 2648 9 [R] B 2 % 2R
BERE s e B EAN A T e R B I N R RS
DL o &Y (NN U7 1.0 - W 1 2 B 2 1 o e L 1)
TR A A, A A 7 Al 7 T iR
Wk B Bt TSI T A siAS . AR 5T 25
ORI =N EAES CI) VR AW I 2 pr &,
IRNTCTE, 215, e , 207 e il ) 21
ARl 3 39 b R B 58 A0 e S A%, A T
AR - () 77 T 2 S A W B 7, 4 s % 52
Wiy B R R I i A T T
1 IEiRRiE
L1 WP e B

S WA Sy ek AV TR A TR A TR 2 B BN
A2 AR G5 1, 45438 =0l (K, Na, Ca, Mg), (Al,
Mg ),(Si, Al),0,,( OH),-xH,0, H #H (K, Na, Ca,
Mg ), )2 (B T 848 B 25 5, (AL, Mg ), Rp/\ A
MIBHES T, (Si, Al), H YA T B e, 2544 h
[ AL FT Mg X5 Si F1 AL A9 Bl AL 3 B HE A 19 A
S A G LA R R B T A e B R 58
Ut W 6 g TG ks A I, AT 3 e 3 R R
B | 2 4o 28 BH B - (Rl . DABR IR -+ 19 T AR
Ry 75 0 e R B ) D B A R - T o B
AR, 2 52 A W I 5 A I i kL TR
IE AT 52 A 55 0ok £ A B R - 19 77 3R 40 e g, AL

T AR - 4 37 e A LR 2 AT B B g Y,
RS A SRR T R R ANE 1-A B,

E1 ZRASMBEIHTHRMERE(A)RER(B)
Fig. 1 The reaction procedure( A )and the reaction result of

montmorillonite and strychninesulfate
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Tab.1 The production and purity of Hexaamminecobalt( [l ) chloride
fA]#K ( abbreviation ) AT ( manufacturer ) 1t (lot No. ) 4li i (purity ) /%
TIC Fat A p Dol vkttt MEE6F-CT 99.0
(TOKYO CHEMICAL INDUSTRY/JAPAN )
ACROS ACROS ORGANICS (import packing ) 192870050 99.999
K BERMEAEHAR (138 ) A7 BR2 A) (PR ) CJ310081 99
( Energy ) ( Energy—Chemical )
( Chinese production reagent )
Alfa Alfa Aesar ( China ) Chemicals Co., Ltd. 10S34-89-1 97
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Tab. 2 Results of compatibility testing
{58451 ( experiment condition )
Laipa)
L T IRAEEIL (‘abortion )/
(temperature )/ (‘time )/ ('shake speed )/ (mmol - ™)

C h (remin™")
25 1 0 1.041
25 2 75 1.044
25 4 125 1.048
25 6 200 1.056
30 1 0 1.044
30 2 75 1.045
30 4 125 1.046
30 6 200 1.040
37 1 0 1.046
37 2 75 1.045
37 4 125 1.048
37 6 200 1.048
40 1 0 1.044
40 2 75 1.017
40 4 125 1.046
40 6 200 1.047

£ 3 ANE XN ER M E LS R
Tab.3 Results of abortion in different reaction time

Aif1a] ( time ) /h 2 [ff 77 ( abortion )/ ( mmol = g™ )

0.5 1.045
1 1.051
2 1.051
3 1.052
4 1.053
6 1.055
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e 8 W3f )i B8 B 1] LA B AE R 1R TS 25 75 S PR 3
SR B E RV TRL 1 h
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Tab. 4 Result of precision testing

H PRS2 BE ((intra—day precision )

JEURE A IR A
(raw material A)  (powder A )
1 f 73 (abortion )/ ( mmol + g™ ) 1.043 1.232
1.041 1.235
1.043 1.224
1.043 1.228
1.041 1.211
1.044 1.230
RSD/% 0.10 0.69

H )45 % B (inter—day precision )

JERE A Tl A
(raw material A)  (powder A )
M2 [t 77 (:abortion )/ ( mmol + ¢ ) 1.042 1.230
1.039 1.226
1.042 1.230
1.042 1.225
1.042 1.228
1.043 1.230
RSD/% 0.12 0.16
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Tab.5 Adsorption coefficient
AL/ ol s TR 11 T W Bt 7 SEOREAH CI) R B REL
( preparation/manufacturer ) (lot No.) (‘adsorption of stryihninesu]ate ) (adsorption 0{ hexaamminec:(l)ball( 1) ( conversion

/(gegh) chloride/ ( mmol - g™ ) factor )

J5R}E (raw material ) /A E16061-BBNol 0.446 1.043 0.428
E16063-BBNol 0.449 1.024 0.439

E16062-BBNo3 0.452 1.035 0.436

JR} (raw material ) /B 140502 0.486 1.132 0.430
140614 0.491 1.145 0.429

140615 0.489 1.141 0.429

J5RE (raw material ) /C A01-120101 0.508 1.174 0.433
G (powder ) /A 140404 0.524 1.227 0.427
140405 0.519 1.214 0.427

140407 0.500 1.188 0.421

) ( powder ) /B HO07710 0.438 1.041 0.421
H11934 0.432 1.018 0.424

H11940 0.431 1.048 0.412

G ( powder ) /C 07-141216 0.499 1.167 0.427
) ( powder ) /D 20150703 0.527 1.238 0.425
B (powder ) /E 2140901 0.470 1.102 0.426
G ( powder ) /F 2150701 0.485 1.144 0.424
155 ( powder ) /G 140501 0.435 1.036 0.419
B (powder ) /H 141102 0.504 1.152 0.437
G (powder ) /1 150206 0.506 1.168 0.433
1551 ( powder ) /] 150306 0.515 1.189 0.433
B (powder ) /K 141102 0.474 1.130 0.420
G ( powder ) /L 1503112 0.480 1.150 0.418
) ( powder ) /M 20150303 0.501 1.143 0.439
B ( powder ) /N 1504924 0.492 1.153 0.426
1407235 0.505 1.161 0.435

) ( powder ) /0 20141005 0.502 1.151 0.436
B (powder ) /P 141001 0.477 1.117 0.427
G (powder ) /Q 02150707 0.488 1.140 0.428
) ( powder ) /R 150602 0.489 1.157 0.423
B (powder ) /S 150701 0.472 1.112 0.425
150702 0.485 1.103 0.440

) ( powder ) /T 15062742 0.477 1.138 0.419
J3ER (dispersible tablets ) /A 20130605 0.381 0.902 0.422
JYHLF (dispersible tablets ) /B 20140717 0.378 0.894 0.423
20150210 0.460 1.075 0.428

44-150505 0.478 1.130 0.423

44-150701 0.477 1.127 0.424

44-150706 0.480 1.105 0.435

AR S



-332- 5 W) 4 BF 22 E ChinJ Pharm Anal 2017,37(2) ‘jPA

F 6 XTI SiX 56 45 R AT

Tab. 6 Effect of experimental reagents

W 7 Cadsorption )/ ( mmol + g™ )

T it alifg
( manufacturer ) (‘purity ) /% J5RE A JiUkE B IR A R B
( raw material A ) ( raw material B ) ( powder A ) ('powder B)

TIC 99.0 1.043 1.132 1.227 1.041
Lt (Energe ) 99 1.035 1.128 1.233 1.051
ACROS 99.999 1.030 1.131 1.227 1.056
Alfa 97 1.051 1.141 1.241 1.064
RSD/% 0.9 0.5 0.5 0.9

3.4 WM R

S A AT R TE W B 1 BREE Sy B 1 g 52
EHE@'&W%E&T 1 ﬁz[( C21H22N202)2' H,S0, -
5H,0 ] 0.35~0.55 g, 24t 5B IR - 19 7 1Y JBE JR Joit o
432.419 g - mol™ J5 Wt J12°A4 1 ¢ 0.0008~0.0013
mol , PRI MR W2 B T BBy - 8 1 g S2 A 1 I B —
FNE A4S () Co(NH;) ¢ 1C150.80~1.30 mmol.,
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