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Fig. 1 Effect of pH on U(VI) adsorption by

VAMS and BFP

2.2 W B B IE) X R PR I 3 R B P B A 2 T

TERE 25 C.C, =100 mg/L.pH=5. 0, [#
WL R 4 g/L Z%AF T % ZEW B R %F VAMS Fi
BFP W[ UCVD PERE 52 25 R WL 1A 2, B
I [ £1%) B A<, 8% R £ 0 B A L B i, VAMS
T 2 h RIVA] 3k 0 0% BP0 B 32 5k 97 %6 ; BEP
£ 4 h B TP A, W B R G 9400, X EENR
R AE W) I B B VR e Al I R T 5 R R R 2R IO
PR 5L A P 4 A 5 E B S IS D) ) 2 4K, 5 [ 7 BHL
AL BFEASE A5 /0N o W B e AL S T g
M7 i VAMS F1 BFP W BE U CVED W Fff 2l 7 %%,
K WE— G o f1 # AL (X 3) il — g sh 1 2%
B (0 ) X 50 B A7 40 A, 25 SR L RT3
1,

q: :qe(l_eik“)? (3)
o kzqc2t
q — 1+/€zqef’ (€))

A g —t B2 B B &, mg/ g5 e B Y TE]
hsk, —WE—S B J F MR B H 5, 1/ hs b, — 1
P 2R B g/ (mg + b)),



18 R K 2 AR e TR T 3K b b e & IR B AR AT 125
30 4100 41 112
- S— - z w AR
P o o o LLAETIRE
o — i : %u;;;)gl'}':ffa'vuum1||z& 3
Y N - S — w30 oL o A /é'
\!“‘./:' B ° ¢ O LTS = Joo
J T R A s
® \#)/. _ i 22 RS |H/|/L/// _
g 18-%/ 160 < 7 o, Y @
= i = S " )
HW | ¥ g — ° 106 =
S H‘\/ & - n <
= 12 -\.\ 140 ot T
’ Yy [ ]
| R g R P -4 03
6 —o— élﬁi’r’r?/ﬁﬁ%”&mi 120 4L //// 1
o- REH B I B S
o LIFENTINE T KRR //*
0 L 1 1 L 0 —6 il 1 L 1 1 0
5 10 15 20 25 0 5 10 15 20 25

W B i /h
B 2 WA EXT VAMS #1 BFP BB U( VI ) 14 8% i 2% i

Fig. 2 Influence of adsorption time on the adsorption

performance of U(VI) by VAMS and BFP
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Table 1 Kinetic model parameters for U(VI) adsorption by VAMS and BFP
30 1 E— g I3 W RBh 1%
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VAMS 24.50 0.55 0.066 95 0.024 3 24.34 1. 456 0 1.000 0
BFP 23.56 8.98 0.239 0 0.802 3 23. 88 0.161 8 0.999 8
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Fig. 4 Influence of initial U(VI) concentration on

adsorption behavior of U(VI) by VAMS and BFP
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Table 2 Isotherm model fitting parameters for U(VI) adsorption by VAMS and BFP

Langmiur Freundlich
1
qm/(mg/g) k1./(L/mg) n kr/[(mg/g) » (L/mg)V/ "] R?
VAMS 434,78 5.70X10 ! 0.768 4 1.013 4 0.254 4 0.999 5
BFP 588. 24 3.99x10 ! 0.495 2 1.001 6 0.2351 0.999 9
W% 56 52 Wi A4 Ak A0 T B P BE . FE R 25 CLC, =
b p—— g 2 7' 100 mg/L ., pH = 5. 0 W Bif if ] 4 b, [ % L 2k
c £ S al e e
B Eﬁﬁ}ﬂzﬂuﬁ[zﬁﬁ 1s0 4 g/Lmﬁ:T 9%%TTE#&E(5\1O mmol/L)ij\:
asp PR TEES T3 VAMS I BEP WEHE UV AT 11 5% 1
—~ 0O feH SRR
E] o MAEMHFHBERE |0 = (Do AL, SO MAFAERE VAMS il BFP
2 30 %* St UCVD B 2 I 2R A 3 7T R TR B S 7 15
= . 140 UVDIER T A ;1 Ca®™ XF UV 0 B iy
15k . TIE R IS, XA T Ca¥' 5 U0 1
] 420
& FL i A [ 77 A8 5 FU 58 4, S B0 U CVD 1 I B 3
]
0 1 1 1 1 0 1&0
0 ’ 0 > 0 2.6 EEER R B B T Y R B A B B M
EifkL(2/L) . im =z R 5= T+ Ae HY =z Hie

B 6 Bttt VAMS F1 BFP W% pit U( VI ) B9 8 i
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models for different adsorbents
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Table 3 Thermodynamic model fitting parameters for adsorption studies

AG/(k]/moD)

w1k R? AH/(k]/mol) AS/(J/(mol « K))
288 K 293 K 298 K
VAMS 0.986 5 6.41 23.89 —50. 82 —51.82 —52.81
BFP 0.853 7 3.58 13.07 —27.79 —28.33 —28. 88
2.7 WMRIMREMDH JE S, M OBEER T 23 A 45 K i L (&l 10a, 10b)
2.7.1 SEM-EDS A EDS T RZ M 2 (R O LT R o

K 10 J& VAMS F1 BFP W U VD) #iJ5 19 FE(E 100 1T LA W, 8T R 3 2 VAMS
SEM MY FRAFLE R . VAMS BE 5 2 P19 28 47 4 0k AoBLERm b, W BFP FE & 2 HORIE S (K 10d.
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Fig. 10 SEM images before and after adsorption of VAMS and BFP
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Table 4 EDS analysis results of VAMS and BFP

> B %

TEUTUAMS VAMSWEE  BEP BEP WK
C 66. 96 59. 20 57.26 55. 04
0 26.01 39.12 34,42 36. 24
N 2.26 0. 20 4.48 6. 84
Na 0.09 0.02 0. 04 0.01
Mg 0.32 0.03 0.27 0.05
Al 0.10 0.07 0. 00 0.10
Si 0.38 0.22 0.03 0.10
P 0.63 0.29 1.53 0. 84
0. 35 0.29 0.59 0.33
K 0.98 0. 09 1.23 0.11
Ca 1.92 0.15 0.07 0.02
1 0. 00 0.01 0.01 0.01
U 0. 00 0.31 0.08 0.31
B 100. 00 100. 00 100. 00 100. 00
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Fig. 11 XPS spectra before and after adsorption U(VI) of VAMS and BFP
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Study on the Removal Performance of Uranium from Water by Two Types of
Edible Mushroom Processing Waste
ZHANG Wenwu', XU Yunan', DU Yiyang', WANG Chenyu', WANG Zhifen®
(1.School of Teacher Education, East China University of Technology, Fuzhou 344199, China;
2. School of Nuclear Science and Engineering, East China University of Technology, Nanchang 330013, China)

Abstract: In response to the large amount of uranium containing wastewater generated during the min-
ing and processing of uranium resources, two types of edible mushroom processing waste, Velvet
Antler Mushroom Feet (VAMS) and Red Bamboo Fungus Cap (BFP), were used as biological adsor-
bents to investigate their removal performance of U(VI) in aqueous solutions. The effects of acidity,
adsorption time, initial uranium concentration, solid-liquid mass-volume ratio, coexisting ions and
temperature on the U(VI) adsorption performance of edible fungus processing waste were systemati-
cally investigated by the static batch method. The results show that under the conditions of pH=5.0
and temperature of 25 °C, the maximum adsorption capacities of VAMS and BFP for U (VI) are
24.34 mg/g and 23.88 mg/g, respectively, with removal rates reaching 97.7% and 91.8% according-
ly. Moreover, Ca®" has the strongest interference effect on the adsorption of U(VI). VAMS and BFP
reach equilibrium at 2 hours and 4 hours, respectively, and conform to the pseudo-second-order kinetic
model and Freundlich isotherm model. This indicates that the adsorption process is mainly dominated
by multi-molecular layer chemical adsorption. The thermodynamic parameters (AG<<0, AH>0) con-
firm that the adsorption is a spontaneous endothermic reaction. Combined with the characterizations
of SEM-EDS, FT-IR and XPS, the adsorption of U(VI) by VAMS mainly relies on the coordination
of hydroxyl groups on the material surface, while the adsorption of U(VI) by BFP mainly depends on
the coordination of nitrogen-containing functional groups on the material surface. The research results
not only indicate that edible mushroom processing waste has good adsorption performance for uranyl i-
ons, but also realize the resource utilization of agricultural waste, providing a low-cost and environ-
mentally friendly adsorption material for the treatment of uranium containing wastewater, which has
important application value.

Key words: uranium containing wastewater; edible mushroom processing waste; biological adsor-

bents; Freundlich model; U(VI) removal; uranium adsorption



