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Table 1 Surface performance parameters of ACs
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Fig.2 Results of adsorption isotherms
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Table 2 The adsorption isotherm model parameters of

tryptophan on ACF and PAC
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9/ K./
(mg/g)/ 1n 7 r
(mg-g") (L-mg")
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37.31 0.62  0.99
178. 57 1.33 1.00
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ACF 16 128.72 0.36 0.82
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Fig.3 SEM photos of ACF (left) and PAC( right)
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Fig. 4 Experimental results of adsorption kinetics
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Table 4 Adsorption kinetic model parameters of tryptophan on ACF and PAC

IR H—H- =K Weber—Morris
ACGs 9./ ky/ q./ ky/ k!
D ax r r c r
(mg-g') (sec') (mg/g) (sec) (mg-g' - min"?)
PAC 37.31 17.08 2.67x10°  0.69 32.68 5.95x102  0.99 1.02 15. 46 0.60
ACF 178.57 137.37 1.67x10°  0.88 163.93 1.70x10°  0.98 4.53 24. 40 0.84
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(AH) VASIRAR (AS) S 24 N R TS50

]S S T e 3% e i R B B 1 1) 5
W B i AE 35 °C Z HiT e KRG8/, ACF i W Bt it
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PRI IR T = By BRI R, ACF o €2 S0 1 A R o B
2EIR R o AS SR EAE R R B 2 ik 384 i) i A



% 6 /E%QI %’é R R A

= B 77 4 T4 A B 1 R LB 19

DL PR P ¢ €8 B R 114 T A 24— Mt Bl Y
A e A, R e o ]/ R T A BERILAE S 0, 1%
WY A R R

300
—m— PAC

T —*%— ACF
5 200
2
<
= 100 |

() 1 L 1

10 20 30 40 50

T/(°C)
5 REXNBEERE ACs ERM AR
Fig.5 The effect of temperature on the adsorption of

tryptophan on ACs
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Table 5 Thermodynamic parameters of tryptophan

adsorption on ACF and PAC

AG/ AH/ AS/
T/C
(kJ »mol-1)  (kJ *mol™) (J-mol™ -K™")
15 -0.63
25 -1.17
PAC 4.48 11
35 -1.06
45 -0.32
15 -3.63
25 -6.26
ACF 24.15 60
35 -5.66
45 -3.02
3 i
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Performances of Activated Carbons for Removal of Tryptophan as a
Model Precursor of Nitrogenous DBPs

FAN Zi-hong"*, ZHOU Yu-ting', YANG Hai-lin">, ZHANG Hui-jun"’

(1. School of Environment and Resources, Chongqing Technology and Business University, Chongqing 400067, China;

2. Chongging Key Laboratory of Catalysis and New Environmental Materials, Chongqing Technology and Business
University, Chongging 400067, China)

Abstract: Emerging nitrogen-containing disinfection by-products have lower concentrations than conventional
disinfection by-products, but are more toxic and more difficult to remove. This study proposes to use activated
carbon to remove the precursors that form nitrogen-containing disinfection by-products ( take tryptophan as an
example), compare the removal performance of conventional and new activated carbons for precursors, and explain
the mechanism. The study found that the maximum isotherm adsorption capacity of powdered activated carbon
(PAC) and activated carbon fiber (ACF) for tryptophan were 37. 31 and 178. 57 mg g~', respectively, and the
adsorption rates of tryptophan were 5. 95x 107 sec™ and 1. 7x 107 sec™', respectively. The adsorption of
tryptophan on both types of activated carbon belonged to the Langmuir model (1> =0. 99), and the adsorption
kinetics were both pseudo-second-order kinetic models. ACF had a larger specific surface area, a larger total pore
volume, a smaller average pore size, and more surface functional groups than PAC. In the range of 15 C ~45 C,
ACF and PAC were both entropy-driven spontaneous adsorption of tryptophan, and the adsorption driving force first
increased and then decreased, but the adsorption of tryptophan by PAC and ACF is physical adsorption and
chemical adsorption, respectively. The research results show that because the molecular weight of the precursors of
the nitrogen-containing disinfection by-products is generally small, ACF is more suitable for the removal of its
precursors. Because the ACF has a smaller pore size and a slower adsorption rate, it is necessary to ensure
sufficient adsorption contact time.

Key words: nitrogen-containing disinfection by-products; tryptophan; activated carbon fiber; powdered

activated carbon
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