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Abstract

The rectorite was applied to remove lead-containing ion of wastewater in laboratory experiment. The
influencing factors such as the initial lead ion concentration, rectorite dosage, reaction time and the
temperature were investigated. The experiment results and optimal conditions for rectorite adsorption
treatment of Pb(II) are that the initial concentration, rectorite dosage, adsorption temperature and time
are 100 mg-L-1, 25°C, 5 g-L-* and 40 min, respectively. The removal rate of lead ion can reach 62.12%. The
adsorption isotherm was well described by Langmuir model and the process of adsorption kinetic data
fitted a pseudo-second-order model. The removal process of rectorite for Pb(II) was dominated by
chemical adsorption and related to the ion exchange and surface precipitation between the active sites
on rectorite surface and adsorbate.
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1. 5|8

B DA Tk S R i, B4 S B KA R ek ok T B, b R T Y KA AR AE R A S
HEEETGRIT BN, E&EASENETRER, HSEEOFAARET, * AL EAK Y A
RO E R 1] [2]0 Bk, SFREFA R EBREKPESRES TR AT SEE. Hil, M TKPESREST
MR LU 5% AGZAUTIEIE(2] (3], BT ACHIA[4], WBHE[S] [6], ML IEIE[7], HAGZEAEEEEOR(S], TREE
FVEBEE9] [1015F . Forh W P /E T st LR B mk, A2 — Pl N 53 ) kb 4 R

SHUA R R R 2R RS R 5[ 1], B ARKNRIAM SIS TR A, £ERESEE 7 m
HABAER N AT [12] [13]. BN AME Z BEA R O T REF AR TAE. ZERE41R T 24EA5 T
N FIR R, 385 SRR T AR R R W ORI, HEREE T pH A B, R R4 a] DR N AT
MR B AR, Wang Z5[15]17E RACAREH SHZE, H5 =R =9 pE, HHFRSHEE R RITA X Pb(D).
Cu(IDZE4 8 7 1B, RIFEARIRE Po(IDWE T RBREREIEE] 90%, HXF Pb(ID) W B CRAR T HoAth H 4
JE BT

AR BFEA R B 7, LA PO(ID) AL BT 5, 8 B DR 3R 2% IR B0 70 B AT AT 7K Ph(ID) AR B8R
DU B0 ok b 4 8 5 IR KR .

2. MRRTE
2.1, WFIRALER

AARIG TR FH G BT A T I 4 0 240 A BH A A IR 2 &, 4 S 4 S 1 57 2 WL SCHR[ 13 ] Ho Ak 4 sk dn
# 1 PR

Table 1. The chemical compositions of rectorite

= 1. REANNFEN

==t SiO, TiO, ALO; Fe,03 Ca0 MgO K,0 Na,O LOL

JR S HU(%) 44.31 2.46 35.60 1.50 4.05 0.35 1.12 1.24 8.23

B AR 7K i TR T A1) T o
B0Es: LA WL A TR (UV290 B, Bl sd - E- PR 2R A IR A F]); HEYR 45(SHZ-C, gkt
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BEy7 88 R) ) mid B O HW(TDL-5-A, b2 SR A as ) s A BAFEENL(SB-3200DT, T B0H 2 A WRH K
WHRAR); BT RT(FA2004N, iR A R A ).

2.2. R MiscLd

#0.5 g B BHEA NS 100 mL BLHLUK K (100 mg- LY EBE(250 mL)H. 7F 25 C &M MMEIRIE
PR A 180 rrmin ', EWFEURE, H 0.45 pm MIUERE IS, MEHE TIRE.
2.3. toERRZREYLET]

L H RSy 6 R I A

1) —HEEVER0.2 g L7): FREL0.1 g — FRPR RS DU EE N 100 mL & (1 g L ™), B 10 mL #8250 mL.

2) HYARUERE A1 g L7 AR 1.599 g EERETIATIA T(1 + O)RBRIAWE . FMFEE 1000 mL.

3) HAc-NaAc VAW (pH = 6):  54.6 g BEERANAN 1 mol- L' BEMRVAWE 20 mL A&, HN/KZ 500 mL.

WsE: AN 0. 057 1. 1.5. 2. 3 mL EREVAW T 10 mL b8, BN 1 mL HAc-NaAc 22104
W, 0.5mL WA, MRREZIE, 76575 nm PKAANE. FrEbsdEmZan i 1.
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Figure 1. The standard curve line of Pb(II)
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Figure 2. Effect of adsorption time on rectorite adsorption Pb(II)
2. WRPER )RS RAEA AT Po(IDAIFZAR

DOI: 10.12677/jwrr.2020.93036 346 TK YR 5T


https://doi.org/10.12677/jwrr.2020.93036

BT AR M AT A B K B 4

3. ZRE S
3.1. BRBARFIEISS Ph(IDEFRERAIFNA

LRFCA R, X RSB AT B S TR S0 . SIRAE R, AR 50 mg LTI, R RIEA
&3 gL, BREBIRMEERE. REEARM PoAD AR T 6 R WA 2 fis.

ME 2 ATEAE I T RITA PoAD A B M RE S . 2R BATET 10 min Pb(ID#E R IEA IR T,
ZREEIE I NI A], 5 BRFIGIRA K . NI 1A 40 min, E£ERFN 29.4%.

3.2. SEETFREN PADEFRRHIFIM

B AR X W PR KR o Y B TR IR FE 4 8 25 504 1004 150 200 mg-L™', RICHH=E 3
g L7, WRHA ] 40 min, AT, HEHE TR RILA R AR IR . 45 1A 3 piR.

i 3 LT LLE H, BT Po(ID) W Bl Ph(ID)I AR B s AT n, {5 2R 2 bl 5 I 3 6 n 5
I, BEREZ EETRE . X EER VIR IR, B TR R R, W EHRTER K. (H2
FACAW AL R — ), N e RE S T, BRIk E R R, PbD) LR IIEA B & . I
T 100 mg- L™ {ENEAEIRIE, BR LBRFIAT] 42.6%.

55

50 -

30
N 10
sl ——
>>, —— W {5
20 "
1 1 1 1 10
50 100 150 200
c/mg-L"
Figure 3. Effect of lead ion concentration on rectorite adsorption
Pb(II)
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Figure 4. Effect of the rectorite amount on the adsorption of Pb(II)
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3.3. BREAIEMES PoADEBRERAZN

M B 7] ) P T B i e PR R E R R . AV T IR E N 100 mg L7 Iy, 43 79 B s 751 P &
2~7 gL', WP 40 min, IR, SRR R R T R R . 5 R 4 FR.

P 4 /LR, BEE BT A BRI, $RAEA0H SO S EA S S B AR K, NS H EL 1
ALAS e R WAL S PN RS A HI[16], AINIBIRE TR PbADMEBR . ERRMEINEST,
MBI TR ERE, R RIIEBIMAERER, WHEER. W& 4 BT LU, &SNS 8 mn,
RFTATRT PO(IT) AW B 25 BB i B A o X2 B T IR PR 7o i oK, £ ek 2 [A) AH EL R J O AL 3R 3K, A
R A R, GALEERERRMNE, EREAHENS50gL", W EREE 62.12%.

3.4. B X IR MR AR

R B TE T LA T E A 100 mg- L™ I, W B 0 FH &2 5 @ L', RIS 18] 9 40 min IS0 511542 1 15°CL25°C.
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Figure 5. Effect of temperature on rectorite adsorption of Pb(II)
& 5. mEXREAUHM Po(DEIFZ T

Pl 5 R BIBEAE IS ZR IR (B 0, VG PR 751 A e B 2 2 B0/ S O B A o 3 BH B AT T PO (I R B A& —
ARG R, BURIREE A R T RICA T Po(ID) IR o 55 5 w2 A B 751 1 I8 B 6 T B . RAT A &8
BT ZREATERMEAL G AT E, BEFRSERAYF RN, SERMERFK17]. hERE BT
15°C~30°Cyu [ Py SRFEA % Po(ID) 1) 25 B 2 AR AN K, DRk s 3t P 7 TR 5 il
3.5. IMZFRL

BE i) 100 mL FJUEH 4> 519 100, 150, 200, 300, 400 A1 500 mg- L™ (RSERAVERL 22BN 0.5 g 23E
H, TEABRE BRI pH 20F FIE 298 K B RICA KT PoADMIZEE R M2k, Arfsscst i A Langmuir,
Freundlich 1 Temkin #8347 #1& , 5 3] Langmuir, Freundlich 1 Temkin 4535 W B 75 FE IAH R S E0I0 3% 2 Fiows,
WAL R WE 6 Frs.

Table 2. Adsorption isotherm parameters of Langmuir, Freundlich and Temkin models
%% 2. Langmuir, Freundlich 1 Temkin {28 fYIRHIZFFR&ESH

‘ Langmuir Freundlich Temkin
REXK)
m Ky R? Kr I/n R’ b Kr R?
298 62.03 0.0247 0.9963 6.53 0.391 0.8728 31.12 0.2298 0.9288
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Figure 6. Adsorption isotherm model fitting of Pb(II) by rectorite
6. RIEAXT PoIDMIRMHFRLARRM S

s 2 I 6 Fior, BEAE VAW Po(IIRERI3E N, RFCA 6 PoADFIR A EIIN . fEVIGRI B, RITAXT
PO(IT) 78 B 5 389 I Asc ke, A Abb A R B 7) 3 TR B s i e 22, A RIF REC W Bt Po(IL). 17 B 5 A< B P 348 o
SZ BN PR AT BRI, R PR R LR IR G K

ZHLAWHE PoD)fY Langmuir #7[%) R* (0.9963)7 T Freundlich #%! R* (0.8728), LA Temkin Fi%! R?
(0.9288), F B Langmuir W 455 £ 15 8 B 5 4 (1) R B A0 Po(ID AW BRALER, 150 B RFT A 0T Po(ID) ) fft
FENRS TR

P Langmuir W [ 2575 26 A AU & B4 I MB 7 298 K T 2614 T i fe KB & g 9 62.03 mgrg e

3.6. WMizhH=E

N T RIF SO SRR 27 i S S T R R LR, SR T 3 Ahsh Jy R (RO HE — s Sy A e —13)
TIEERRL AT BEh 1 SRR AN AR EE R B S 38 SE i A T LA

BC AT LA TR 73 59 50 mg-L™', 100 mg L™ A1 200 mg-L ™" (RS BRAWAR, MLt aainA 5 gL' 466,
TEIRRY , FERR— @ AL S mL 350 8 5 M e RO RE o AR TR ' B AR ¢ R 22000 - R P 4 2] i
BATEN 12 TR . AR BN — Bl 1% WS 1 RRL T NS S T R A S UL 3,
A& 7 frs.
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Table 3. Adsorption kinetic model fitting parameters

= 3. IRz hFREANESH

W /(mg L) T — Y Bh F1# A HE BN A A HLF I AR A
Qe K, R’ Qe K (107) R C K, R?
50 7.93 0.124 0.958 8.65 6.313 0.995 4330 0.473 0.833
100 24.34 0.130 0.998 25.06 0.163 0.995 14.274 1.261 0.506
200 30.91 0213 0.991 32.15 0.045 0.999 23.213 1.043 0.623
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Figure 7. Adsorption kinetic model fitting
7. WRHIEN I FAER &

W B ERE ) %o R B Il A — 52 BRI . AEFFLG 30 min N, RFTAT Po(IT) IR B 75 B 1 Kok, e i 3k 2
5 B B T () B4 0 B R AR 4%, % RSIAE 30 min S5 WA TARE . R AT B BRI R RT 43 D9 YDA T4 2 AN
gy, WG R AW BB, B HEA AR T A E R B AW B i, VAR & S8 (IR BE R =, W B AR EL K
W I BT IN TR) AR S, R BT R a2 k2> 3 B B T ARG, B S IR BB B . B TP IOB B, R
(90 T BN P I FE AT GRS, IR P RE 7B ik 21 T A

HRAE LA 50 L ) BT I B B e Y — 2R BN 7R R X Ph(ID) 23 B 7.93. 24.34. 3091 mg-g™'s #E 2%
B SRR R X Po(ID) 2 M 8.65+ 25.06+ 32.15 mgrg '3 XTEERTE, XK e HIME(8.57, 24.33, 31.56 mg-g ")
5ok BHE 8 SRR TR Qeca (A — 50 #E S0 3)) ) 24452 REAE B 47 A 3R REC X Pb(IT) W Bt
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4. i

1) BICATE LB Po(IL), X TREEREAR, SRR &R PbDIKEE A 100 mg L™, R4L
AN S gL RNEEE 25°C, W R E] 40 min AR, ZBRFEAN 62.12%.

2) WP SR £ B A A 2 B B A I Pb(ID 454 Langmuir W S5IR £ R, B HEA % P(I) AR By 3= 2
oL AL

3) WP h ) AR A S A 3 B RFC AP PO(IT) B 75 & v 4 3h ) S5, R BT 0 Po(ID Y 25 il fE 2
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