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Abstract

Adsorption characteristics and Kinetic of Pb2*+removal by fly ash from biomass power plant were
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studied in the paper. The results indicated a good capacity of the fly ash to Pb2+ removal. As the
Pb2+ concentration increased from 0.100 ppm to 20.000 ppm, the removal rate of Pb2* decreased
from 97% to 49.6% at 15°C; and it decreased from 100% to 50% at 25°C; at 35°C, the removal rate
of Pb?* was reduced from 100% to 55.6%. When the Pb2+had a higher concentration, enhancing
temperature had limited impact on the removal capacity of fly ash. The Pb%* removal process by
the fly ash accorded with the pseudo-second-order Kkinetic model.
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1. 518

HERMEGIARKE, RIEMFAT SRR, 78U 844 t [1]. #AbEA B2 H TSR E R
B ) £ 2T 2 —, JETE] 2019 SRR AEVFUR AN BRI 900 5T T0. KA
AR AR B EER P, P REERHZBEE . EFKGE R BRI/ 5 AR
G R RISHAS M 23 OB IS G, TR, AU A Ab 5 M T ORI Q) REAT ELR A L B R —

AT LT IR AR A AR R R R . AR R, A5 BERNSE SR T R[] B
FORBERA G2 AL HREAURE AL 0 E e & T A PSRN I RGR2]. BT EoRE
W5 HL) RS AR K PR S T P MR R I Bk 19.45mg-g T [3] i MR SR I AE T L) AR K Cd TR
BYRE ST 2 SR i [4] . REAT AN A i S5 A ML) th oA B R PR RE[S] . KA AR —Fh, &
BRI, W E e mBA R RIBERECR[6]. (HA2 WKL SRR 52 SR S R 77 A i
AR, BEL AN TR & AORT 2 < Je AR PR BE I A AE BRI ZE 5 (7] O 1 SEAF ORI T8O 8 < s P MR B 1
AE, ASCULE G A A BT IR A A A AN IERE, PR Ph (MR N BE ST, AT B3 1157, e
Jo R T AR FY v (AL A P 4 (3t PR 4l

2. MRER=E
2.1, SCIG#H)

AT Ik B E el A R A BRA ], #R¥E GB/T2-2008 11 DL/T 568-2013 43 UL %} Hit 47
TN AC R8T, HE R ILE 1.

Table 1. Chemical components of fly ash
1 KIRWFER D (glg, FIRE)

TCHR oE LR T
Y Zix 888.46 + 19.21 S 15.13+0.21
FER Sy 39.33+1.05 P 10.09 £ 0.15
I E ¢ 82.37£4.76 Fe 16.11 £ 0.44
Si 292.04 +7.77 Na 5.32+0.23
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Ca 19.37 £1.23 F 3.22+0.18
cl 53.47 +2.03 Ti 2.68 £0.17
K 49.45 £+ 2.65 Cr 0.0534 £+ 0.0036
Al 4252+ 141 Cd 0.0111 +0.0001
Mg 592+0.19 Pb 0.0087 £ 0.0002

2.2. PO* FREE X ¢ IR IR B E D RSN

BY 1.00 g KK E T 60 mL ¥RHE B VS 2 L 50 mL AN [F WA FE () Ph? VA WL(PD(NOs),, T I),
Iy HMEIR(5C. 25°C. 35°C)IRY 24 ho FHL 10 mL G —PESERE, (RAERE S TR T Bt
. WIRELE =K.

2.3. RN OEHR

1) ANFEREE T AR Ph IR B g

HY 1.00 g KAKE T 60 mL HREH A, B F UK BN 20 ppm 1) Pb ¥ 50 mL, 43 7 1E#E(15°C -
25°C. 35°C)#&#% 0 min. 15 min. 30 min. 45min. 1h, 1.5h. 2h. 25h. 3h, 4h. 5h. 6h. 7h. 9h.
11h, 13h, 15h, 18 h. 21 h, 24 h J5HUH, FEHL 10 mL FWBGE — R MEIERE,  CRAFFE BRI T IR, SEI6
HE =W

2) W3] ) AR A

53 SR P AE— G S B ) A BRI O — 2 S S5y ) 2R R W Bt 3 73 2 i AT L, PR A G
RS LA AL AL F5[8]

K
lo -0 )=logq ——2—t 1
9(d —9a,) 90 5oz 1)

t t 1

G G ky*gl @
FLr g, o I B R BRI Pb R, uglgs g, o T TE B A R B I Pb B, uglg:
Ko R Ko 49 It — Ry — SR B 268 %, min L

3. BR5WTiE
3.1. Po* iR BE X C IR R M £E TR0 RE I

PO?* e X AR B g 71 SR 2% 2. FR7% 2 ATLLE Y, AR F) T KOO B T LA B O
BE 7. PO IR X KR (I B B 0 R IBE I . B PO® IR BT, KIRKT P AV B 32 T B AR -
B Pb” ¥ i1 0.100 ppm $41 20.000 ppm, 7E 15°C4&1FF, Pb (IR 2R 1 97%F& 1K 5] 49.6%; fF 25°C
ZPEF, P IBEERZE B 100%F4KE] 50%; 7 35°C24FF, Pb MR H 100%4 K E] 55.6%. k&
Wi el B RS 1Y K KON Ph (B AR 7T, (RN T = iR BE I Po VAR, T EEXT 4 s K bR A
JIHIFE A P

FEJE R A2 S IR A 2 A 5. T2 S 1 IR IR B A A A2 [ 2 1), 4 Pb R
JE BRI, TR T (R A2 78 2, RERSAE KB Pl MW P [ 5 o (HRE 24 PO®* AN Bk ik FL 0 B A i)
TRIR VR B RE FTIR BIMAN, SR SRR P JCik Wb o TR IR B A A AR B R v 1, DR
Th v AN B S5 B L B
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Table 2. Adsorption capacity of the fly ash to Pb solutions with different concentrations (24 h)
= 2. PRI EIRER Pb & RN M EE 11(24 /)\BT)

15°C 25°C 35°C
Co/ppm Clppm Adsorption Co/ppm Clppm Adsorption Co/ppm Clppm Adsorption
0.100 0.003 J 0.100 * y 0.100 * J
0.500 0.004 J 0.500 * y 0.500 * J
1.000 0.004 J 1.000 * y 1.000 * J
2.500 0.009 J 2.500 0.002 y 2.500 N J
5.000 0.012 J 5.000 0.003 \ 5.000 0.003 y
10.000 0.056 V 10.000 0.024 y 10.000 0.007 J
20.000 10.086 J 20.000 9.991 y 20.000 8.888 J

R TR B R ARG I L S TR
“AT RN ENBMAES, N R SR A

3.2. BB HFES R

1) KHXS Pb BT HIMRFHAT

RIKHED 20 ppm 1) Ph &7 (R BTRE S an B 1o BT BAA Y, Ph 255 OB R = 5 it B e 1 A1
IR PEINIEARC . BEAE B BRI (R FRI 0, B ER RS m, 2t 15 /D, WP E FkEE TRE, &
WRE LR 7 RKAIMEAIE PR &, T i B RS BT B AR R BB, RS AR SN T3, i B o N 1)
Isg N, IXAIE ROZHT RS . 3 R AR AR R M S ST AR R B, MR S B A AR AE RO AR T, I
TRBER M L0 P 5, W S A A Behh, BT R I TR A v TR I TR T, AT
BT IOYHG NP TR BEE I A EEAT, KRN LS Ph B S, A AR R L mOZ AT
by R CLIE AR RS BON T, (BRI TSR, SO R R, R AR AR IR AT
BRI, R 5 W S (7 md S A G AR o 4l T L RO R T AT VL 2 8] 18I 58 22 B T Uk
Ny IR R A TR, TA BN T

25.00 - B Residual concentration of Pb(15°C) @ Residual concentration of Pb(25°C) r 0.70
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Figure 1. Adsorption capacity of the fly ash to Pb solutions
1. k7%t Pb BOARFTRE
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2) WKXT Pb B Bl Jy 2 o

AR 1 S8 et o AN [ EE R TRORWELB P &7 3h 3 228547 20 M7, 973 30l FH 1 — ANy — 25l
TIEETTREHHATIE (I 2 A1 3), [JRESH(InE 3 FioR). MAMIE TR R R AT 0.97,
L B RERT AR IR A KBRS 4k, Bk 3 MTLAE N, iy S i RS B
[FIAR R 2R 4 R* BT 0.99, KT HE— A 7R, it — SRR Hd 2 7 FE AL 5 45 B (M S8 B Bl 9256

Hdls, MERERTEL
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Figure 2. The result of adsorption kinetics of removing Pb solutions

2. RIRIRM Pb BFHVE—RENNF TR
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Figure 3. The result of adsorption kinetics of removing Pb solutions
3. KRNI P BFERIA RN FEFE

Table 3. Fitting parameters of dynamic model (Lagergren)
= 3. Lagergren JE—RMAZRHMNOFRBYU S S HER

HE— RN 2R HE 8z )y AT
Kl qel(cal) KZ qez(cal) h qe(exp)
R? R?
ht mg/g g/(mg-h) mg/g mg/(g-h)
Pb 15°C 0.9825 0.22 0.35 0.9979 1.19 0.50 0.30 0.47
e TR HEA

DOI: 10.12677/hjcet.2021.111003 23


https://doi.org/10.12677/hjcet.2021.111003

FARM 4

Continued

25°C 0.9882 0.28 0.38 0.9984 1.49 0.47 0.33 0.51
Pb
35°C 0.9746 0.33 0.43 0.9995 1.44 0.60 0.52 0.57

Ki: WE—ZORPE R Qoyeay: HE— FAR TS PHTHS I Bf 25
Ko: DA GBI E: Qepgcan: D - SR BT IR W B
h: B AR IR TR P 2R

4, g5ig

M) AR ) P B A B OB ERRCR (HR B R P B IR AE N,
R AR AR TH i i LA it B I R A RE A5 32 i KON P 2 7 IR BR 28, bRk 2 AR R AN BBt Bk
5, (E A T A B PR s r (K PR 1, ASEE T eyt FEE RS K P B e T8 1 AN RE 0% 1) 1) 18 KR e ok e
RO BRE R BN F1 A I R AT & O —Eh J i AR T R

B W

A FE 52 [ S H WA BIR 24 F BRI H B B (B T AR B AR S AR 2R 5 REVRAIR A M T 4%
ARHBIFFE TN )R 52 [ AR 0 H (31971793) BE B, 7E L &Iz it .

SE 0w
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