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Abstract

Crushed garlic residue particles were used as the matrix material to load iron ions onto it and
further subjective to the in-situ reduction by sodium borohydride in the aqueous media to pro-
duce the composite material of nanosized zero-valent iron and garlic biomass. To evaluate the
adsorption behavior, methylene blue solution was used as the target solution to investigate the
effect of CMGP-nZVI. Adsorbent dosage, pH value, concentration of methylene blue, adsorption
temperature, and adsorption time were studied in a batch style. It was found that the adsorption
efficiency of CMGP-nZVI is better than that of CMGP gel, and temperature has little effect on the
adsorption rate which indicates that the activation energy of the adsorption would be quite small
and so the diffusion process is probably the key step to limit the whole adsorption process.
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Table 1. Experimental instruments
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XS FK UHRRE AR
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Table 2. Test reagents
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Figure 1. Methylene blue standard solution concentration and absorbance working curve
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Figure 2. Adsorption effect of CMGP-nZVI on methylene blue under different pH conditions
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Figure 3. Effect of different adsorbent additions on the adsorption of methylene blue
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Figure 4. Effect of initial concentration of methylene blue on adsorption

B 4. IR EIEN AR BE X IR FHRUR B9S2 0

3.4. BB IE A B HE IR BHUR B2

N T BT FUIR R TRD6 CMGP-nZ VT WP IE AR B (R 520, 4 e 3k IR BT A 8], CMGP-nZ VI
FE5 A B S R P IR G, ATy 50 ppm, CMGP-nZVI NN 25 mg, WHHIEN
15 mLo N[5 PR B e ] () B P B EH SR R, B0 2 S, D T R 5 R B 5 98 VAR v I P PR U
TS A (R PR e o) (R PR B, A5 RN 5 o

W B AR TR CMGP-nZ VI W BRI FRRE B RS2 b 141 5 FTRAFE HH, BEE I T AR SE A, R R )00 3 Y 3
AR B B RO R N, AEZ) 60 min 2S5, BRI AN — 2D GG, W R R AR — AN B2, &

N e
P S 1 2k 381~ 48
100 — 35.0
K N 1 300
5 = —
- 80 = g
£ 1250 g
z £
S 60 | E
= 200 oS
5 £
= <
2 | =
€ 45 | 15.0 é
§ —©— Adsorption effiency =
E 1 10.0 é
20 | —&A— Adsorption amount <
150
0 L L N N L 9o
0 40 80 120 160 200 240
Time/min

Figure 5. Effect of time on the adsorption efficiency of methylene blue
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Figure 6. Comparison of removal efficiency of methylene blue between
CMGP and CMGP-nZVTI adsorbent materials
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Figure 7. Adsorption efficiency of CMGP-nZVI at different temperatures
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Figure 8. Relationship between adsorption capacity and equilibrium concentration

& 8. WM EREFERERXR

3.5

3.0

0.0

Ce/mM

Figure 9. Fitting the isotherm adsorption curve based on the Langmuir model
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Figure 10. Quasi-second-order dynamic equation fitting curve
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Figure 11. Schematic diagram of CMGP adsorption of supported iron and in
situ reduction and adsorption of MB molecules
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Figure 12. Schematic diagram of the redox morphology of methylene blue
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