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Enhanced Sorption of Naphthalene into Bentonites in Water Containing
Myristylpyridinium Bromide and Its Mechanism
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Abstract : The influence of myristylpyridinium bromide ( MPB) on sorption behavior of naphthalene into two bentonites
in aqueous solution and its mechanism were investigated. The apparent sorption coefficients ( Kq) of naphthalene on
two bentonites with surfactant was dependent on MPB equilibrium concentration ( X) . When X was less than 1/
10CMC, the K value increased rapidly with increasing MPB primary concentration ( X,) that was mainly contributed
to increasing the organic carbon contents ( f,.) of bentonites for partitioning naphthalene . The K value decreased
slowly with increasing X, when X was intermediate 1/10CMC and 1 CMC, because the adding MPB increased f,. for
sorption naphthalene was less than MPB monomer for enhance ment solubility of naphthalene . Then The Ky value de-
creased sharply with increasing X, when X was larger than 1 CMC, which resulted from that the addition of MPB only
increased micelle concentration for enhance ment solubility of naphthalene. The mechanism was explained by apparent
partition coefficient normalized by f.(i. €. Ky ) for the first time . The relationship of 1/ Ky and X was linear. The
value of K, + K,,and K, can be calculated from the intercept and slope of the linear, which will provide theoretical gist
for organobentonite applied on organic contaminant re mediation .
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Table 1  Properties of two bentonites
MPB
CEC SA Vi o _1
/ meq*100g "' /m*g !/ mLe100g"! fol % 500 pgemL™", MPB
1 60.0 22.50 6.608 0.057 ; ,
2 104.5 60.87 0.118 0.040
1.2 2
(1) MPB 50 mL 2.1
, 20 mL MPB
CaCl, 1. 530.6 pg*mL™" |
0.005mol/ L, ;. 25F1°C 150 ;
r/ min , 48 h, 25 mL  530.6 pgemL™'
, , 25C 4000 r/ min , 2.
20 min; 10 mL 7, 400
g
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Table 2 Equation of naphthalene solubility enhance ment by MPB, and calculation value of K, K, . .CMC.S
MPB Eq. of Solub. Enhan. Relat .
Kp/ mLeg™' K,/ mLeg"' CMC/pg* mL™! S/ug* mL™!
conce . (y,x/pg* mL'l) Coeffi., r
< CMC  y=0.00418 x +31.27 0.958
>CMC  y=0.0825x-10.27 0.999 133.7 2638 330-6 31-27
2 Q
- (K ()
( 2) v
Lang muir . MPB 1cMC . Q ug/ g3y
(Q):Q° 500 940 mg/ g, sug/ mL;c
MPB ,ug/ mL;(c, +
, MPB c ) MPB ,
( foo) ( 3). Ky MPB
1200 3 K4 MPB
1000 . B -2 3.
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650 800 3 3 ,
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E 400
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Table 3 Apparent partition coefficients ( Ky + Kg.) of naphthalene in bentonite- water MPB system, organic carbon contenets
( fo) of bentonite and the corresponding equilibrium concentration of MPB
MPB 1 2
parimary conc . MPB equil . Kg K MPB equil . Kg K/
o fo! % fool %
/pg* mL conc./pg* mL™! /mLeg"! /mLeg™' | conc./pgemL™"  /pLeg! mLeg™!
0 0 ~0 0 0 ~0 0
194.7 ~0 323.3 3.09 10455.9 0.73 740.2 5.91 12520.9
389.4 =0 387.9 5.95 6519. 4 1.07 1525.8 11.35 13441.0
778.8 2.02 983.4 11.25 8737.9 2.62 3021.5 20.25 14920.7
973.4 12. 46 1146.6 13.67 8389.9 3.01 3367.3 24.13 13952.2
1168.1 47.67 1405.2 15.49 9071.8 31.35 3435.2 26.99 12726.6
1557.5 110.4 1316.6 19.23 6845.2 90.60 3236.0 32.52 9952.1
1752.2 146. 4 1241.2 20.97 5919.6 140. 4 3121.8 34.44 9065. 4
1946.9 161.0 1164.2 22.71 5125.7 255.5 2875.7 35.49 8103.3
2336.3 294.2 1095.8 25.21 4346.9 294.2 2314.0 39.68 5832.4
2531.0 311.3 1071.7 26.70 4014.5 350.0 2304.2 41.83 5507.9
2725.7 362.8 1068. 4 27.98 3818.9 435.8 2109.7 43.02 4903.5
2920. 4 526.0 991.2 28.14 3521.8 496.0 1977.1 43.99 4494. 4
3115.0 654.8 670.5 28.74 2333.4 693.5 1537.0 44.35 3465.5
3504.4 1011.2 523.4 29.17 1794.1 1092.8 992.0 43.96 2256.6
3893.8 1290.3 385.8 29.89 1290.8 1414.8 667.6 44. 44 1502.3
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The relationship between (1/ K, )and equilibrium concentration of MPB
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