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Adsorption of Aqueous Humic Acid on QACC

WU Wei SHI Wen-Jian® WANG Jing-Zhi GU Hai-Xin YANG Qin-Lin
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Quarternary ammonium cation cellulose (QACC) was synthesized by using 3-chloro-2-hydroxypropy-
ltrimethylammonium chloride as etherifying agent with isopropyl alcohol as dispersing media. The synthesized
QACC was characterized by IR, XRD and SEM and was used for adsorption of humic acid, a precursor of
disinfection by-products, from aqueous solution. The IR results show that the bending vibration peak of R,N* at
1 637 ¢m™ is obviously present, confirming that QACC is the target product. XRD and SEM results indicate a
decreased crystallinity and an increased surface area of QACC caused by the etherification. The adsorption
results reveal that the saturation humic acid adsorption capacity is 622 mg-g™ at 318 K under pH value of 8.
Furthermore, the adsorption process is fitted with pseudo-second-order kinetics model and the adsorption rate
increases with increase of temperature. The apparent activation energy of the adsorption is 6.45 kJ -mol™. The
adsorption pattern fitted Langmuir isotherms (monomolecular layer adsorption). AH, AS and AG of the adsorption
were 31.7 kJ-mol™, 119 J-mol™-K™ and -5.34 kJ -mol™, respectively. The results also show that the adsorption

is mainly chemical adsorption.
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Table 1 Pseudo Kkinetics equations

T/K Pseudo-first-order model ky / min™! Calculated ¢, / (mg-g™) R, Test ¢,/ (mg-g™)
288 y=-0.026 1x+2.43 0.0261 114 0.765 9 226
298 y=-0.030 5x+2.67 0.030 5 144 0.584 2 34.7
308 y=-0.021 6x+2.66 0.021 6 143 0.721 7 444
318 y=-0.020 4x+2.69 0.020 4 147 0.726 8 50.3
T/K Pseudo-second-order model £, / (g mg™ - min™) Calculated ¢, / (mg-g) R, Test ¢./ (mg-g”)
288 y=0.040 6x+0.537 3.07x10° 24.6 0.988 2 226
298 y=0.027 4x+0.222 3.38x10° 36.5 0.996 6 347
308 y=0.021 7x+0.133 3.54x10° 46.1 0.998 1 44.4
318 y=0.019 3x+0.093 4.01x10° 51.8 0.998 9 50.3

318 K 7Kt fE YRR 35 28 0 B~ i, 00 s 5 b
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Table 2 Isothermal adsorption equations

Freundlich isothermal adsorption equations R? Langmuir isothermal adsorption equations R?

y=0.836 9x+2.525 3 0.983 y=0.083 5x+0.003 0.991
x3 HRAEBSHY
Table 3 Thermodynamic parameters of the adsorption
AG / (kJ-mol™)
AH / (kJ-mol™) AS / (J-mol™-K™)

288 K 298 K 308 K 318 K

31.7 119 -2.57 -3.76 -4.95 -6.14
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Table 4 Comparison of absorption amount of four kinds of sorbents

Adsorbents QACC

No.717 anion exchange resin

CTS-CD GAC

Adsorption amount / (mg-g™) 529

101 115 93

28 QACCWHEBESMEHFH

XF QACC W& SRR A I RE#EAT T 0F9E, =R
T KW BRI QACC BT 250 mL #EIEH T in
Addi#E 0.1 mol- L™ i NaOH ¥ , 48 %7 B B 30 min
o, oK whgEE S FOIAGE f 0.1 mol - L7 (1
H,SO, ¥ R L #E 47 PR | 15 min J5 PR bk 2
sk XFEEAE ) QACC TEER AT 8 W, LAHEAE )

QACC -1 iz b 25 5 5 00 ek ~F- A5 0 O 25 6 1 LU (L
RVRE G W B 3R 3F 0 QACC MG FR A BE ), 5250
GRS,

PEIAFI BT, QACC B W B 25 1t A3 2 B0 B O
B TR RIS RIH 8 Wk, FL W A A g
TREAE 95% L4 b BB QACC mT LAEFR R

#5 QACCHIEIRFIA
Table 5 Recycle of QACC

Number of recycles 1 2 4 5 6 7 8
Adsorption amount / (mg-g™) 50.1 49.8 49.1 48.3 48.1 48.1 48.1
Relative adsorption rate /% 99.6 99.0 97.8 96. 1 95.7 95.7 95.7
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