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Adsorption performence of Tobacco Scrap to U (VI)

Luo Weizhu' . Dai Yanghong®, Yang Jinhui' , Kang Sijun' , Zhou Shukui' , Wang Beibei' , Yu yi'
(1. College of Civil Engineering University of South China, Hengyang 421000, Hunan,P. R. China;
2. CGNPC Nuclear Power Operation Co. LTD,Shenzhen 581000, Guangdong, P. R. China)

Abstract: A series of factors, such as dosage of tobacco scrap, the solution pH of solution, the time of
adsorption, the original concentration and temperature, influencing adsorption of tobacco scrap to U are
investigated by means of static experiment. It takes the tobacco scrap produced during the production of
cigarette as ingredient. Besides, this thesis has also adopted the FTIR, SEM and EDS to represent the
tobacco scrap and has discussed the mechanism of adsorbing U (VI). The result has shown that the tobacco
scrap has the best adsorption of U (VI) on condition that the temperature is 30 C, the dosage is 4g/L,
the? pH of the solution is 5, the concentration of U (VI) is 25 mg/L. and the adsorption time is 100
minutes. The process of adsorption fits the Level 2 Dynamic Model (R*2<1) and Langmuir Isotherm Model
(R*2a1) better. The results of X-ray diffraction, FTIR, and SEM have shown that the tobacco scrap has a
great capability of adsorption to U (VI), whose adsorption makes the form of its surface change. The
groups that interact with U (VD) are mainly hydroxyl and carboxyl groups.

Keywords: tobacco scrap; uranium(V][); removal rate; absorb

W &5 B HA :2017-05-26
EETH - HEHAREIE GIT411T)
TEFE B PR (1990, B, FE NI RS £ AR TS , E-mail :530043915@qq. com,
WaHEGEEEE) . #4# . E-mail : 842893915@qq. com,
Received:2017-05-26
Foundation item: National Natural Science Foundation of China (No. 51174117)
Author brief:LLuo Weizu(1990-) ,main research interests:construction and civil engineering, E-mail:530043915(@qq. com.

Yan Jinhui(correspondence author) , professor, E-mail :842893915@ qq. com.



% 24

FOREAR, S R R 3T Ak (VDD 69 2 RE Ak 71

BB AR S A oK B AL 25 R 28 5 2 4 19 1)
o 7 AR T PR RS R TR AL, il i 2R 7 R
F4 I 9k JBE 5 PR UK L 0 A K TR R AR A B
A SRS BT A T o A g A Ak Bl R K
JSA FATT AR i A DR ) TR AR R Ak B A K
(75 1 B EA AL R UTTE N LB T A ik LB B A A
M PR S5 o A UL TE TR AR R L (H 5 7
A R G R R R S 2P AR B B T A
5 AR PR BAS B2 e 5 M50 5 0k RE AR ARG - (B UK
KR 5 2 73 AN RS54 5 i R Rk
DR Ak PR A% R g+ L 2 B 114 [l WSO 2 52 S T .
F14 B R 5 5 AT B2 L IR O ML R B R A L (R AR
PRASCR — M o AR BRIR T KR ph 2R 1 B 2T 4
S5 AR X 4 T I IR R ASOCR By . B
[l AR X U . BB SIS AR AR S a8 B &
R K AL R R T SORE )R

TEG A R 20" A KR 60 H LT 194
AR HRITR A0 A = R e AR 60 H LUT B4R OR
— AR R AL I Ak B SR A B L T BB PR B
[l 3 B — s BRI TS Y ORI T U
CVID £ 1 B Ak 2 i o e 25 3k 38 % 5 0 R
pHL W8 BRI [R] 490 e ok J3E I ik T2 25 DR 3% 68 A % f
UCVD B S0, o i BB PR B K 3 1308 79 8 i
L7 o PR 2R ARl ey 0 5 L Ak B B A L 5 BR

1 505§

1.1 {Xg§

1 B AR e 21 AP 6 3% AL (NICOLET6700 A, 5
Thermo Fisher A 7)) . X H £k fE %L (X-Max &,
Y[ OXFORD 728 w)) (494 L 8 i 5E (JSM-7500F
B, HA JEOL 24 ®D) X S &4 (ULTIMAIV A,
H A Rigku 22 )\ T6 200661 (b 5t 3 A i 1]
XA R TR FD
1.2 iKF

IR KR U, Oy (FE1fE 4l GBWO04201) i
MR A AL 8 (NaOHD L 3R iR (HCD #4 4 4 #r 4l
IS 7K R W 2R K
1.3 AR T IE

X MR AR AT B TIAL B SR T2 BRAE A a0 S
KT 43 o 9 /0N W B 000 5 4 o R ) TR 25 . AR
20 g MR, il PRI T LS F K, — @i

Jei i 2 A i g L A 2 B T OK Uk 2k, R
TR » 25 UV ) B € 8 Y O k. AR BE AR P e R
50 CHE 4 h ARG ZMAET IR .
1.4 AR HXE

B 20 mL — & Ve B2 1 bR MEWR B T 100 mL
T 10% HCL Al NaOH 845 pH., # i —
FE TR AR A 25 AUE TR IR 3 #% L 200 r/min
P 5 W BE — BB IA) s A U8 B R WO S5Br-
PADAP 2 6B UCVD & & R Z BAEW IR,
BOFBER R4 UCVDIRE #2200 X (O H

U VD B W B e 22 B
o (C=COXYV 0
m
R=%x1oo% (2)
0

A Q AMAX U (VD) M & . mg/g; R i U
(VD EBRZE, 20 Co AW ATE W UCVD R E .,
mg/L;C. WG UGV E . mg/L;V iy
S WAART L Lym HIHA BT . g,

2 HR5UE

2.1 BRBH UV ZEERHAR
DpH  UCD oI IE N 20 mg/ L. MR A

i 4 g/LL o 30 C L il T UCVD FE B R 2 1F
T o A A UURE B L E pH=2. 0~8. 0.4k %
Wz BF 100 min J& . i 3 » P B8P AR AR ) U VD)
JE L BRIT pH X UCVD LBRFM1E A nlEl 1 Frs .

100 450

90k 145

14.0

©
S
T

43.5

Sorption/%
3
Q/(mg-g™)

43.0

-
S
T

42.5

[
S
T

42.0

N
S
T

1.5

1 1 1 1 1 1 1

2 3 4 5 6 7 8
Initial pH

H: = R-Q

Bl 1 pHEXEARBH UV )8R m
Fig. 1 Effect of pH on U( V[ ) adsorption by tobacco scrap
H 1 Al L, pH XM R KB U CVDD #8945 4
K.pH H1 2.0 3 5.0 B[R IF. UCVD 9 2 BR A A
Wiz B ekt 35 i pH =5, 0 B U CVD Al 25 [ 25 0 0% B



72 + REHR Y5 ;B T AE

# 40 £

R kA E BEE pH HARZE K, UCVD Y 2
I 58 I B 4 R B A . 24 pH=2. 0 B}, UCVD
FeBRA R 43. 5% X A eSS B T H A HT 8ok (il
R B 6 8 Pk A i —NH, .—OH %8 i 71k . fd
JH AR 10 G IE F R KA UOST 1 A B dE B 1 K
T, pH il 2.0 KRE 5. 0 b FEP BB H H W
D SR R Bk R 2 1 D Re A A W ER LA B T
U, O g BB MH K R . pH=5. 0, 8l &
[UO, (OH) J" & X, st mf 2 B i &R B 4f . pH>
5.0 I, UVD R EBRFRBEA pH 1 KM/ . X 2
B TR B B L AR TS UCVD #5472
Mo PR B pH 3 g st IRE A AT UCVD Y
Wt

)W BRI B AR B R S
UCVD R E5A A0S 80H  iE i B2 UCVD &
B, £ U VD #36 k BE 2 20 mg/L, il FE A
30 C.pH=5. 0. W BB ] 24 100 min B 554 F . %
SRR AR B (1,2.3.4.5.6.7 g/ L) %4 AR 1%
B UCVD Ry R2m 25 e 2 fror .

100 - 9
90
80 -

70 -

Sorption/%

60

50

40}

Cyl(g-L™)
H: = R-e0Q

B2 HEKRAEX UV)EBRBZNE

Fig.2 Effect of Tobacco scrap amount on U( V[ ) adsorption
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