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Studies on the adsorption of cetyltrmethylamm ouium
bromide (CTMAB) in old manured loessal soil

YANG Ya-ti,M EN G Zhao-fu, ZHAO M in
(College d Science,N orthw est A & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: The adorption of cetyltrimethylanmouium bromide in old manured loessal il w as studied
by equiliibrium method Results show ed that the adsorption isothemm s belonged to S type, the adsorbed
anount and adorbed affinity w ere very high The adsorbed amount increased slightly w ith the increase of
pH. CTMAB adormption in il was multi-layer, CTMAB with single molecule or double molecule
com bination w as adsorbed by il Surface micelle concentration (snc) of CTMAB in soil-slution system
w as obviously less than critical micelle concentration (anc) of CTMAB in solution
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Table 1 Physical chemical properties Q 01mold 25 24h , HY-4
of old manured loessal il 4 30min 4 000
. o SO (ol kg 1)/ (@ kg'/l) nin womin. P P
Soil layer (9 kg Y CEC oM CTMAB
CTMAB CTMAB
Cultivated layer 8\E 55 206 12 (2) Q Olmol/f_ caClz
Clay layer 8 24 32 28 09 88 100g 50 mL
, 20 mL (1%
111 102 1x 10 *moll )CTMAB  Q 01 molA
200 g, Q 5molA CaCl 200 mL caClz 298 K 2h,
4 Cl, 60 : 24 h, ,
Q 25mm CTMAB , CTMAB
112
, Q 5molA HCI, : 123 CTMAB
, , 20 g/ CTMAB
Q 2molA HCI, 5mL 5 20mL :
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CTMAB DS (1), CTMAB pH
) ,CTMAB ,pH>6 0
CTMAB ) pH
2 ncmas  Nos !
Table 2 Relation betw een ncmas and nos ( 1), pH ) ,
ncmas/Mmol CTMAB
nos/Mmol 1 2 3 23 CTMAB
Group 1 Group 2 Group 3 2 31 2 '
6 61 6 6 6 6 CTMAB S
3 315 3 05 315 CTMAB
15 15 15 143 ’
03 032 031 0 305 ' .
) B _ ;CTMAB 2 2x 10 *molA
NCTMAB= NCTMAB= NncCTMAB=
L inearity 1 022 3nos 1 079 3nos 1 083nos CTMAB
equation R?= 09995 R%= 09995 R%= 09995
CTMAB
22 pH CTMAB > )
1 ,pH CTMAB CEC
i 2.00 ¢
Ve £ 25
= o0
EERTY! =820 | o
T E ’ g g /Df
= v ® 15
X £ 273
= 1.96 X 'g 10 F
i = = 2
& < 82 s
B 1.94 — = o . . A . ,
4 5 6 7 8 9 0 2 4 6 8 10
pH - i ifCTAMBI ¥ BE/(X 10 "mol * L")
CTMAB concentration of equilibrium solution
1 pH CTMAB 2 CTMAB
;- O- . ;- O- .
Fig 1 Effect of pH on old manuer Fig 2 Isothemal curvesof CTMAB
loessal ©il adsorbed CTM AB absorption by old manured loessal il
- . Clay layer, - ©O- . Cultivated layer - . Clay layer, - ©O- . Cultivated layer
232 |g_LF_ = 19K+ nigcC (4)
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L angmuir K Al
: (2)
"1+ KC’ (4) , :
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- 5 2 -
c _ 1 +_C__ 2 (C> 225x 10 °),R“= Q 9959
I ™ TwK T C/I= Q 040 4C + Q 075( )
S Langmuir (C> 225x 10 °),R?’= Q 939 2
_ _Kkc" | _r
I= Fm1+ o (3 IgI,m_ T = 1 37lgC+ 6 06( ),

R?= Q 986 4
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Table3 [mn,K and sncof CTMAB in old manured loessal il and lution

Soil layer Mm/(mol- g %) K snc/(mol- L™ 1Y)
Cultivated layer 2 439x 10 4 1 15x 108 1 52x 107 ©
Clay layer 2 475x 10 4 7. 08x 106 2 24x 107 ©
24 CTMAB , CTMAB
232 ,CTMAB
3
, 1) CTMAB
(0 05 molA)
CTMAB ( 20g/L) 2) CTMAB pH
( 4 : CTMAB
4 3)CTMAB
Table 4 Coagulation value of electrolyte on sugpention CTMAB
lution of modified old manured loessal il : , CTMAB
Electrolyte NaCl NaS4 NasPOs CaClz2  AICls CTMAB ,CTMAB
Coaqule{tg]r?jv?lhel-- R 85 233 Q 45 97 100
4 :
Cl !> 90:% POi’, 4)CTMAB -
, Schulze-H ardy e CTMAB
Na < ca’ <Al", e
( 159 )

) CTMAB



2 159
[6] . [R] : ,
1996 200Q
[71 . [R] : ,
1996 200Q
[ ] [8] KottegodaN T. Stochastic water resources technology[M ]
(1] ' ' ' L ondon: TheM aamillan PressL TD, 1980: 31-32
M1/ , (9] ’ , .
» 200 [ , 2002, 17(2): 37-41
34-42 [10] , .
(2] ' - %0 [ , 2000, 11(3): 1-5
[J3] , 2003, 14(6): 690-695 [11] \ Ll . 2005,
[3] Frederick KD,M ajorD C. Climate change andw ater resources 27(3): 93-95
[J]. Climatic Change, 1997, 37: 7-23 [12] , ' 20 %
(4] ' : 93 [0l 2003 23(3): 43-45
, 2002, 24(3): 1-7. [13]
[5] R].
[RE ' , 2003: 57-50
2003: 32-35
( 152 )
[6] , , .
/ / [31 , 2005,
[ ] 63(3): 239-242
[1] - [7] Tahani A, Van Danme H, Noik C, et al A dormp tionof
[J] , 2000, 15(2): 26-31 nonionic surfactantson kaolin[J]. J Coll Inter Sci, 1996, 184:
[2] . . Sh03 469-476
[J]. , 2000, 25(3): 202-205 [8] , , .
[3] ; [31 , 2000, 21(4): 42-46
[J1 , 1997, 14(2): 40- [9] , , , . TMA
44 [J]. , 1999, 18(5): 404-407.
[4] ) ) . [10] . [J] )
[J]. ,2002, 32(5): 1-3 1990, 4(5): 95-99

[5]

i ’ ’

131 , 2005, 34(4): 500-503

[11] .

. vl
,1990(9): 1-18



