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Abstract: In order to realize the comprehensive utilization of bamboo shoots processing waste bamboo shoot shell (BSS) ,
the bamboo shoot shell residue (BSSE ) produced by extracting sterol and xylose step by step was used as the adsorption
material. A typical cationic dye methylene blue(MB) and a typical anionic dyes acid scarlet(AS) were selected as
adsorbents to study the adsorption characteristics and mechanism of BSSE for cationic and anionic dyes. The results
showed that with the increase of the initial pH of the solution, the removal rate of MB generally showed a rising trend,
while the removal rate of AS generally showed a downward trend. When the initial mass concentration of MB solution
and AS solution was 100 mg/L, the optimal dosage of BSSE was 1.5 g/L, and the removal rate of MB and AS could reach
99.5% and 95.7% ,respectively. The process of BSSE adsorption for MB better conformed to Freundlich and Elovich
models, which was a spontaneous and mainly chemical adsorption process with complementary physical adsorption. The
adsorption process of BSSE adsorption for AS better conformed to the Langmuir and Elovich models, which was a
spontaneous and mainly physical adsorption process with complementary chemical adsorption.
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Fig. 2 FT-IR spectra before and after the preparation
and adsorption of adsorption materials
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Fig. 5 Isotherm adsorption fitting curve of MB and AS
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Table 1  Fitting parameters of adsorption isotherm

T TIK Langmuir Freundlich
K /(L-mg™") R /(g-L") Q,/(mg-g™") R’ K/(mg'"™"-g"-L™") n R’
288.15 0.130 0.015 199.442 0.820 55.144 4.124 0.971
MB 298.15 0.183 0.011 200.321 0.838 63.650 4.301 0.992
308.15 0.259 0.008 222.222 0.790 81.339 4.978 0.993
288.15 0.053 0.036 201.735 0.959 21.617 2.324 0.846
AS 298.15 0.065 0.030 198.886 0.958 24.575 2.455 0.869
308.15 0.061 0.032 200.602 0.960 24.289 2.449 0.868
2.5 WMEAZFE H I — 3005 TR A Pl RE A o 2 AT Sy et 5 2
204 BSSE WL B 2 FhGekt i) I T3 2 28 T K 53O T BRI 43F A R EE R

— MK AR AH /N 25 kI mol B, A4 BRI B L D
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PR K AGY(kIemol™) AHY(KJ-mol™) AS/(Jemol”-K™) 7E£ 40~200 kJ/mol i, LA~ W B g =, o 3 s I B I

x2 WHHBRNFESH

288.15 -11.710 55 bR 3R 22 1) 7 A A Ak 2 T R AT R R R T4k
MB  298.15 ~14.152 73.626 0.296

308.15 ~17.645 S R FEAS ST B, BSSE XF MB 8 W [ AH® N

288.15 -7.614 73.626 kJ/mol , 13t B BSSE %t MB (1) W2 [t & DL Ak 2% 1 B
AS  298.19 -8.697 12.200 0.069
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Fig. 6 Adsorption kinetics and fitting curves of MB and AS

MIE 6 0] LLF 1, BSSE Xt F MB F1 AS [ W% [, W Bt [ T 22 18, IF Y 7E 560 min 1k 2 A
A3 BITETT 50 min 1 80 min W% [ & B 2 80, {0 bt /5 M 3FTLLE Y, Elovich £ 5 Fl i — 2% 5l )y 2446

—114—



Tl K AL FE 2022-07,42(7)

ARG, % 5 50 6 3 1A P8 B T 5 oR 89 R A AE RO BT R

AUXE MB F1AS B0 B2 v T UE— G0 sh Ji 2 .
TYEh AT MB I AS YIS EE R K 0.875
F0.812, FhfF iR 1 S R, Ui 2 Fh YRl AE BSSE
FLBR AP BR S T W R Elovich BEALG MB
HAS B LA BE R 4393 0.957 F10.988, i — e 5l 1
AR AL R, iy B T AT, Elovich £ 71 ] G & Hil i

BSSE W B 2 F 6} 0 ) 2 e B i BOBERY . Elovich £
TR B R o 750 2 T 14 355 P i A o RN I AT B O
I A [F] 64 8 B AL RE L i S HE T, BSSE X LY
W B 52 Z PP AL ) o 3l J1 5 20 M 4 2R S Yiming
LIS BSR4 AR W 5 52 45 R R OK oA B
BH S5 A0 — 2.

®3 WM NFESH

Table 3 Adsorption kinetic parameters

o THE— R 3 Jy iR T R 5 Jy i Elovich #{ #l
kl/(minil) Qe/(mg'gil) R? kz/(g'mgﬂ'min’]) Qe/(mg'gil) R? al(g-mg'-min”")  B/(g-mg") R?
MB 0.259 62.665 0.550 0.008 64.557 0.875 1.287x10° 0.284 0.957
AS 0.259 57.996 0.492 0.008 59.860 0.812 3.369x10° 0.283 0.988

IS Elovich 15 B AU E Hi 1) 2 b Bkl iy e Ji 4 %
a 328 KT AR W R B, AR T W MR o S i
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Fig. 7  Fitting of the intraparticle diffusion model of MB and AS
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Table 4  Fitting parameters of the intraparticle diffusion model

e % 1 52

e kpl/( mg-g ' *min"?) C, R? kpzf(mg-g’l-min’o's) C, R?
MB 1.448 48.103 0.931 0.114 63.253 0.943
AS 1.250 44.607 0.929 0.223 56.890 0.957
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Fig. 8 Effects of recycling on adsorption of MB and AS
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XA] e SR H T 20 W BT i WS, BSSE LB DL M 3R
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