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Abstract  Supported polysaccharides were prepared from different activated carbons, and the loading rate of
polysaccharides was determined by phenol sulfate method. The regression equation of the standard curve was y=
0. 005 906x+0. 123 4(+ =0. 999 8),the relative standard deviation was(RSD) was 0. 70% , the linear range was
5.0—50. 0 mg/L,and the highest loading rate of polysaccharide of coconut shell activated carbon was 65.71%.
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Then the self-made supported polysaccharide was used to remove lead in sewage. Using methyl thymol blue as
chromogenic agent, the adsorption rate of lead was determined by spectrophotometry under the conditions of room
temperature , wavelength of 610 nm,methanol as sensitizer, pH value of 6,chromogenic agent dosage 1. 5 mg/L.,and
reaction time of 50 min. The standard curve regression equation of the method was y=0. 068 2x + 0. 182 5(r =
0. 999 9) ,and the linear range 0—38. 0 mg/L. The average detection limit was 0. 2 mg/L.(2=6) ,the recoveries were
95.8% — 103%, the relative standard deviations were 0.78% — 4.2%, and the interference experiments with
coexisting ions were also carried out. The results showed that adsorption rate of lead ion were different with
different supported polysaccharides,and the maximum adsorption rate of coconut shell activated carbon supported
polysaccharides to lead was 28. 61 % , which was 16. 08% higher than that of the corresponding activated carbon. The

adsorption rate of lead ions can be improved obviously when polysaccharides is loaded on activated carbon, which

provides a basis for the removal of lead in actual wastewater by polysaccharide loaded activated carbon.

Keywords

e

[l

i

B ANEA FEWESEICRZ — HH LT
P 8 K R o AT A 3% 1) 5 SR Bk 1 i L Y 45
PRI R 135 g B O™ L BV TS QIR 2 e
ik Elmima BRI T ERRAE. XL
S KA RS A B T O A 2 Rl i AR A
L AN IR NS BEA B Y TR A
AN W SRR AT A L TR T P R L R B T IDE
(1IN 13 EZ IR I Eo5 S T ) S U R E A D ]
HARAGENPE U EEHE NN, BT LLEHG 3
OO 2 BROCTE Y BRI f 22— ) £ 2
— M A R T R A AR R SRR B A
VRGP T U 5 55 2~ U AT 2 T & i JLAR 7R
il R AL A B 32 1 AHs 22 B T Ak B K
(1 T 4 S A A R R SR R
JERE R RO A AT AR S R TR AL IS AR
YIRS AT 255 2R 7= BOR O BORE . HA R BLEZ A
FE T B B LAAT LG 1 I8 A 1 i R AR S 1 fb 2 1
JOUAE R B R B AR TN A5 U G T L FE R
B P17 10 A RE N AT A A UR e T
LNV B R A5 DT S B9 B < R AR . A S
FRRFTE) A 2 ST A B0 T b A
o8 BB 7K R S P A A R O A S R A
B B R T e B R AR R M L3 BRI £ 47 2
BB, ZW e Z R R A e 2
B L P S L At 2 22 e ) A JE

1 SCIGERS

L1 |/ 5EH
UV-240 7366 B 71 Cly i ol A% 31 (o =D A4

Guangzao polysaccharide;lead;polysaccharide application;activated carbon

B ED o HL RO R fE B2 A R A |
SHB-IV W A AKX Z A=A R,

58 15 4 ¢ G PR TT R 0 0 P e ) L R B 1
AR CR AR =) VAR BTG PR e CREEAE %) L oK S
PR | PN T 9 20 0 L R B L R B IR X A A3 b 2 A
SEHG FHK A IR R K .

1.2 KA ECH

BT B3 UE 8 (0. 001 mg/mlL) « 7 B AR B 5
44 100 mg, JHASIR (1+ DR, £ 24 T 1 000 mL
Aath. U 1.0 mL F 100 mL &R, 2
TR B E 20T 45

L 7 LA ) 05 7 T (MTBL 0. 40 mg/mL) : FK
B 100 mg MTB TR b hin /K % % 5% 7% %2 250 mL
AR MK E IS .

ZS UK 5 G file % ol s W PRI 10 g 7S Uk R I
JHie Fe At b I 25 B 1 KW A% BRI 2.0 mL ok £
iR EARZE 250 mL AP IreEs.

Tk vHE 8 25 VA V(0. 1 mg/mLL) - Y B B BUAR v
7 % 50. 0 mg, INI& Kl 7% 2 50 mL i
R K E 2 i — 2B R WA 0.1 mg/mL
R 2] W T
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FEO I ME R 1 COREAR R I MR 2 CRHEE 2% %
15 g U8 T 3 4> 250 mL AEJE AR A 100 mL
Z WA EWRBEFE 2 hoCE 24 ho ok, BRI
55 “CH i B 25 TR A b T4 48 h, 45 B35 o e 7 3%
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1.3.3 SR A0 2 itk i ol &
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TG PR (BB 7c) 0 28080 22 W R 5[] AR 77 30k W 48 » 3o
U8 [R5 B
14,3 3880 22 W R4 it 3k

B 1L 4L 27 I DR AE A B 28K Y 22 I B 4 Y it

i
2 #ZRE5iTR

2.1 HBSENREE

FH B 2 25 3 12 000 2 22 08 % &, DA 26 0 O s 1
Sl g B 0.0,0.2.0.4,0.6,0.8.1.0 mL 24
FEARMEVS W (0. 1 mg/mL) A 6 4~ 10 mL &K &Il
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Table 1 Absorbance and concentration(n=23)
%Efﬁ/;;g 0 20 40 60 80 100
g S 0.125 0.239  0.362  0.472  0.602 0.712

2.2 ZHBOEE

PR W Z AR 1.0 mL #6352 10 mL
R R R b v gl 2 T 3 T E RO B L AR
W Z B S A R B IR 2. ik 2 LA
[ ) 5 AR 7 R 9 P 5 0 48 22 B 1) B 8RN T 9

e CRB5E) G PRI 1 TG PR e 2 % 2248 114 £ 483 433l
N 65.71% .37. 34 % F1 36. 66 %0 , Horh 1G5 ()
Xt 2 Wl 04 R e e
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Table 2 Polysaccharide loading rate of

activated carbon(n==6)

- W BT 22 W 2/ W B 22 WAV 32/ 3% M e X 2 )
K ox

(mge+mL 1) (mg * mL™ 1) W B3/ %
6 Pk R CRB 32D 86.5 29. 66 65.71
ST ]
{”‘@?f‘ 86.5 54.2 37. 34
(R
TS 2
{ﬁ\ﬁ% 86.5 54.78 36. 66
CREHE 2%

2.3 HEEMNE
2.3.1 PRmES

7 A~ 10 mL AR R KA 0. 6 mL #idR
WEVAW (0.1 mg/mL). 2.0 mL Z s . 1.5 mL
MTB #8755 (0. 4 mg/mL), 2.0 mL Jo/K B, B
IR ) 220 JEE VR 44 5 3 W 50 min s, £E AN ] K
Ak I W ' B A A G HUH DL 3R 3. SR 3 4 R4
HIAE 610 nm 4B WO JE i K

£3 EKSBER
Table 3 Wavelength and absorbance(n=3)

W /nm 580 590 600 605 610 615 620

WSERE  0.462  0.460 0.468 0.471 0.472 0.470 0.465

2.3.2  MRUE R
FHAK (L0260 FIAH FR 5 W (2. 0 mol /L) ¥ ik
WA pHAETA Y 3. 8~8. 47 KBHE W& 4. N5k 4 15
0 pH (=6 I Y4 G W) B AR E S IR Sk
VU i 11 S 22 b 5 90K
x4 BENIREXENRM
Table 4 Effect of acidity on absorbance(n=3)

pH & 3.8 5.0 5.5 6.0 6.5 7.0 8.0
W GRE 0.460  0.466 0.470 0.472  0.470 0.462 0.455

2.3.3 DAk

RRET S MTB 5% 4 06 4> 10 mL 784t
s 23 I AR TR R MTB #5875 71 (0. 4 mg/mL),
0.6 mL &% bR ¥ W (0.1 mg/mL), F4& K A
2.0 mL ZZ P M. 2. 0 mL JC /K F I, JH K 5 R 5
ZIBE 2k RN 50 min, 7R K Ry 610 nm 4b il
LW S BE R AT S DL 5. 3K 5 BOROEE A Bl
MTB % FH & 3 g K, 24 MTB j & 7E 1.2~
2.5 mL B OB A Sk, HIEAR AR, 5050 8
MTB %W H &N 1.5 mL,
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Table 5 Selection of indicator dosage(n=3)

57 /mL 0.5 1.0 1.2 1.5 2.0 2.5
% S 0.460  0.468 0.472  0.472  0.472 0.472

2.3. 4 B K B AR B ik B
76 10 mL 4 m A 0.8 mL % Fp 1 14 )
(100 mg/mL) , FAK ¥ A 1.5 mL MTB #§ 7=

(0.4 mg/mL),2 mL Jo/K £ 1, 7K i B 21 2 B IR
¥, 58 50 min, ZERK S 610 nm 4k, I E H WO
JEAH . ¥ T0K Sl )8 B S R K S B T
AR AE A OCEE IR 6,

B S SN HY I A BR A A 2 L 4 3] B P e Y A
F11.0,2.0,3.0,4.0.5.0.6.0 mL, 45 FE A A&
2.0 mL IO K .
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Table 6 Selected tests of sensitizers(n=3)

75 AR R /mL MTB 48R /mL HEHOR /mL ZE WA W/ mL 7K /mL SEB/ mL WO BE

1 0.8 1.5 Tk 21 2 2 3.7 10 0.58

2 0.8 1.5 TJoK BB 2 2 3.7 10 0. 644

3 0.8 1.5 PN R 2 2 3.7 10 0. 628

A 0.8 1.5 K 2 2 3.7 10 0.571
2.3.5 REMILEE Hg" Al Cu®" ¥R B = T 1% 07 ik e 1 i vk B2 B, w]

BU5 A~ 10 mL 20, 40 5m A 0. 8 mL #ids
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/R7C0. 4 mg/mL) 2.0 mL JG/K {5, JFH 7K i B 5
ZIREEIRAT Ay WA 15.25,35,45.55 “C /K B
50 min, FEYE K 610 nm &b, I LW B . 7
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B 6 4~ 10 mL A= . 435 A 0.0,0.1,0. 3,
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{H A R W3 7,
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Table 7 Absorbance and concentration(n=23)
B/ g 1 3 5 6 8
e ' B 0. 248 0. 392 0.522 0.591  0.728

Fe 22 7 s L LA B D PR A DL B A A A
FrfErh e A5 2 [B1H 77 #2  y=0. 068 2x+0. 018 25,
r=0.999 9,

2.4 HEBFHTFHIR

S ZE B R R Y AR 22 < 5 YO mE, R A
e L AE B Na® (Mg® \Ca®' \NH, " B F 1
S <<2.0 mg B X Pb*Y R F b, AP Fe't
Zn*" (Hg"" F1 Cu*" B F R & 543908 150.120.80,
30 fl 20 pg WX PH*" AR T4, Fe't AP Zn®t |
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5 o o Y 204 7 9 X U R AT Y
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12 8 Kl nl Jn 1 A i 4 9 28080 2 0 I 2
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v LA D 85RO D' B R T E R Bl I
BRSPS R A T .
WP CHF 72 ) B 28 7 22 0 XoF 5 00 W B R e Rl
28. 619 BCAH L I% k3 32 75 16. 08 %0, Lk K HEAw
SRR BTG M kB AR B 2 B XA R R
15. 16 20 » R iR ARy R 1 % 7 A B 1 o B 8L &
BT HY A W B 10. 0104
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Table 8 Adsorption of lead by loaded

polysaccharides(n=3)

ORI O L ORI O R R/

T IR R 2 me mg )y
BB T 1 e £ 2R T8 22 0 100 71.39 28. 61
W 1 A 2 100 84. 84 15.16
T 2 R 2N 100 89. 99 10. 01
R 72 1 1 o 100 87. 47 12.53
TG e 1 100 90. 22 9.78
T e 2 100 92.79 7.21

2.6 HNERE YL
Fie T P B - 10 TR 5 ] & ALK RE L B 88T s
MR, 25 R 45 R L ER 9.,
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Table 9 Recovery test of this method(n=26)
s MAFE/(mg « L7 MEEE/(mg « L™ HUEME/(mg« LY JAGHEE/(mg LD [al i 22/ % RSD/%

1 1. 404 6 6. 404 6. 346 99.1 0.78
2 2.106 > 7.106 7.205 101 1.3
3 2. 808 4 6. 808 6. 642 97.6 2.4
4 3.51 3 6.51 6.236 95. 8 4.2
5 4.212 2 6.212 6.417 103 3.3
JH H %ﬁ%ﬁ%ﬁ (MTB) j\j A @%’IJ mj ﬁg/{{:"‘/ﬂ\ Analytical Chemistry,2020,10(2) :15-19.
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B-cyclodextrin and its derivatives [ ] ]. Technology of

3 z:l!l:i/k\' Water Treatment,2016,42(9) :1-9.

(6] 8z W, SRASE (o 50 B0 . 45 . 38 & =2 20 W i ) A 11 A
JHI 22 B e 5% P A T T A e B g 0 A A o A 0 5 DA o (6 ST £ B S5 9F . 2019,

X 48 0 W B T 5 5 75K L B 25 o 10(23) 13842,

TP R — S I BR ST S0, 5 ik — B ST . 5 1 T 3 HU Yunfeng., ZHANG Liping, WEI Jinjin, et al.

TR KR A 2l B SR R DR S A X Production of Pululan polysaccharide coating method

BRI DL T 3006 A R - S A A R 1Y and its application in the preservation of the egg[]J].

S g7 A 34 SR T Food Bes‘earch ééd De\Telopmeri, 2019, 4?(23) ;38*42‘.

(7] ZRELmise, FER IR, 55, 10300 0 4 TR 1 0 PR e ot fL TR
P BEFRBERRELT . I 45k HEAK ,2020,36(19) :67-71,76.
LI Simin, WAN Ying, TANG Fengbing, et al. Algae

(1] AR e A ey wF s e (T 1. e 28 — removal efficiency of coagulation enhanced by activated
il Y5 27 Be2f 4% . 2020,37(8) : 20-24., carbon loaded with potassium permanganate[ J ]. China
HU Qinglan. Progress in determination of lead by Water & Wastewater,2020,36(19) :67-71,76.
spectrophotometry[ J]. Journal of Hubei University of [8] ZEsm. yhtEmxTEAEIB Y H R HEIKB T, Wk
Education,2020,37(8) : 20-24. TR BE 2 i . 2020, 38(3) :96-99,109.

(2] XU, EUF, 280 %, %, REATS e WIE S M A Y 52 LI Qiang. Experimetal study on enhanced treatment of
IR Rt B B AR gk [T, #ARAE 12,2020,40(12) : 8-18. domestic sewage with activated diatomite[ J]. Journal of
ZHAO Shuai, WANG Ji, CAI Xiongfei, et al. Speciation Hebei Institute of Architecture and Civil Engineering,
of lead pollutants in soil,impact on biology and relating 2020,38(3):96-99,109.
remediation techniques[ ] ]. Modern Chemical Industry, (97 HHAH R ARFA, 2505 56, A5, HH 40 3 98 1k o 140 o1 4% S W
2020,40(12) ;8-18. B 1Sz FH AT 5 o JRe LD 1. Ak T3k Ji€ 2019, 38(8) : 3763-3773.

[3] #M, k. %kARE.F A NBEHEEASTE L SHEN Pengfei, ZHU Yingying, LI Xinbao, et al.
B[] 4k T3 4% ,2020,40(3) : 284-289. Review on preparation of plant-based activated carbon
ZHANG Mei, ZHOU Lai, ZHANG Guchun, et al. and its adsorption application[]]. Chemical Industry
Electrokinetic remediation of lead-cadmium contaminated and Engineering Progress,2019,38(8) :3763-3773.
soil[ J]. Environmental Protection of Chemical Industry, [10] BR300 G A4 . 2y T " Z A4 50 o i
2020,40(3) ;284-289. FBES B (1], 25953 44 75 . 2001, 21(6) :440-443.

(4] ZR5ERJ7 X0 BRERHY T #- EDTA Jif A2 00 A 4 D3 1063 ZHAO Yuying, HAI Ping, SUN Zhancai, et al.

SR B LT B TEHL AT A2 .2020,10(2) £ 15-19.
LI Xianhe, WAN Shuang. Determinationof lead in
copper flash smelting dustby lead sulfate separation

EDTA titration [ J |. Chinese Journal of Inorganic

Composition analysis and content determination of
polysaccharide in Guangzao, Mongolian medicine[ ] ].
Chinese Journal of Pharmaceutical Analysis, 2001,

21(6) :440-443.



