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MK, B 2, 4, 6-TCP HJiaHe B s R /b, TR WA 214 pH {EXF TB-Fe/SC NPs % 2, 4, 6-TCP K50
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Removal efficiency of 2, 4, 6-trichlorophenol in water
by yeast supported iron nanoparticles
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Abstract: Yeast supported iron nanoparticles(TB-Fe/SC NPs) was prepared by using yeast as carrier and waste tobacco
leaf extract as reducing agent. The removal of 2, 4, 6-trichlorophenol(2, 4, 6-TCP) by the as-prepared TB-Fe/SC NPs in
aqueous solutions was investigated. The results indicated that the iron nanoparticles loaded on the yeast was spherical
with a particle size of (77.6£16.1) nm. The removal of 2, 4, 6-TCP by TB-Fe/SC NPs mainly consisted of two pathways
of adsorption and oxidative degradation, and the 2, 4, 6-TCP removal well follows the pseudo-second order kinetics.
Dissolved oxygen and hydroxyl radicals played important roles in the oxidative degradation of 2, 4, 6-TCP. The removal
efficiency of 2, 4, 6-TCP increased with the increase of temperature, and decreased with the increase of the initial
concentration of 2, 4, 6-TCP, while the solution pH influences the 2, 4, 6-TCP removal slightly. The removal efficiency
of 2, 4, 6-TCP increased with the increase of TB-Fe/SC NPs at the dosage of 1.0 g/L to 3.0 g/L. Fe**, Mg®*, Ca*" and
SO4* exhibits an obvious promoting effects on the removal of 2, 4, 6-TCP by TB-Fe/SC NPs, HPO,>", HCO5™ and humic
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acid inhibits the removal of 2, 4, 6-TCP significantly, while K*, NO;™ and CI™ have no obvious influence on the removal

of 2, 4, 6-TCP. This TB-Fe/SC NPs could be stored stably at room temperature for more than 6 months. The removal

efficiency of 2, 4, 6-TCP decreased from 80.54% to 28.75% after six repeated applications. The removal efficiency and
removal amount of 20 mg/L 2, 4, 6-TCP by 3 g/L TB-Fe/SC NPs were (80.54+0.39)%, (5.23+0.03) mg/g, respectively, at

25 “C and pH=5.0.

Keywords: iron nanoparticles; yeast; tobacco leaf extract; 2, 4, 6-trichlorophenol; removal efficiency; removal amount
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Fig.1 SEM micrographs of TB-Fe /SC NPs particles before and

after reaction with 2, 4, 6-TCP



322 B4 K2 (F AR RR)

http://xb.hunau.edu.cn 202246 A
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WK, 2, 4, 6-TCP [ EBRFBER W pH BT+
WA R, MW pH b 2.0, 3.0, 4.0, 5.0, 6.0
7.0 W, 2, 4, 6-TCP 1y EERZFS W] K (83.10+
0.91)% . (82.76+0.79)% . (81.62+0.80)% . (80.91+
0.80)%. (79.38+0.10)%7F11(79.20+£0.79)%.,
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Table 1 Removal efficiency of 2, 4, 6-TCP with different initial mass concentrations by TB-Fe/SC NPs

2, 4, 6-TCP WA B W /(mg- L™ TR &/ (mg-g™) [ A /(mg-g ") EBrE/(mg-g™) BN
10 (0.48+0.02)A (1.38+0.02)A (1.860.01)A (80.99+0.49)B
20 (0.99:0.03)B (2.33+0.06)B (3.32+0.05)B (74.85:0.97)A
30 (1.41£0.06)C (3.59+0.14)C (5.00£0.09)C (73.69+1.93)A

(RIS RS J5 AN [ Bk 7= Ak B ] 9 22 S 40 . 25 (P<0.01).
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Fig.2 Removal efficiency of 2, 4, 6-TCP by TB-Fe/SC NPs

under different temperatures

%2 TARELRET TB-Fe/SC NPs %t 2, 4, 6-TCP B AT N FERISH
Table 2 Removal kinetic model parameters of 2, 4, 6-TCP by TB-Fe/SC NPs under different temperatures

BB R B K

L C B o/ W—FBh S F RIS
)32 -
(mg-g) q/(mg-g™)  ki/(min™) 0/(mg-g")  ky/(g'mg'-min™") R?
30 3.09 1.07 8.70x107* 0.941 3.11 3.20x107 0.999
40 3.41 121 4.90x10™ 0.920 3.45 1.70x107° 0.998
50 3.62 1.16 3.90x10™ 0.822 3.67 1.80x107° 0.998

0. AP 2, 4, 6-TCP Bt ; ki AU — PR ERG ko AU PSR
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3 (P>0.05)28 1k . )5 2k 55 ¥E % TB-Fe/SC
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Table 3 Removal efficiency of 2, 4, 6-TCP by TB-Fe/SC NPs under nitrogen gas or 0.5 mmol/L isopropanol

b3 B /(mg-g ™) [ /(mg-g ™) EBrE/(mg-g™) EBRE/%

RS 1.44+0.00 (4.60£0.11)A (6.04+0.10)A (37.36£0.20)A
0.5 mmol/L FAEE 1.51+0.07 (5.86£0.02)B (7.37£0.09)B (46.97+0.25)B
it & 1.41£0.04 (7.17£0.02)C (8.58+0.07)C (53.130.55)C

() 51 B J A ) = B s ALk B ) ) 2 540 2 35 (P <0.01).
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Fig.3 Removal efficiencies of 2, 4, 6-TCP by TB-Fe/SC NPs with coexisting ions
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2.8 [ZFEREXT TB-Fe/SC NPs k£B& 2, 4, 6-TCP
oAl

JEFERR 22, 4, 6-TCPRYZERR ., 18R R

RIS INL.0. 2.5, 5.0 mg/LIYJEFERR W24 h

(77.78+0.56)% . (77.15+0.05)% i1 (76.68+0.49)% ,
A3 AT N FE BRI Y 2B %((80.54+0.39)%) T
W 13.43%. 4.20%H14.79%, IR FH G685 5 1% I
R (A 18 T I 35 (P<0.05) 3 .
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2.9 TB-Fe/SC NPs fWEEFR MR EM
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