5549455 4 0] ¥ B # 2 & £ %X & 3 & Vol. 49, No. 4

2019 fﬁ 4 A JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Apr, 2019

B 0253-2778(2019)04-0282-08

AESRBERESIERKPRIRES ST
RIS, A A ok 2R E 0 A 4

(1. P ERRE R R AR 2, B RAIE 230027 5 2. o [EIRN B R A [ 57 15 B S0 3, 2 BUATIE 2300295
3. WA RS FR B VB A IE 23007154, T ERRE B R e S B RTFS BT . A TIE 230031)
T, @ K AE A R T KA 4K EE 41 (Na-CST) Ao 25 4R IRAR KA 4 a%ziéi:ﬁééﬁl(Na—Nb/
CST) . A1 X HEATHAXRD) 124 & F 2448 (SEM) \BET fUAR MW kst Lt 47 7 &4, 5
X AR AR AT A T T R 8, R R, 8 pHAE A 4. 00 ~6. 50 Bt 5 AP A A B4 09 9B
R AW FEAE 60 min RA S| FH 40 BRMEESMN A 70.1mgeg ' #2#70.7mg* g '. HA
R A 34 F IR RIAF A RARIRAS AL E R BRE A 10 kg » L1 BRI R P 24500 KRR
TKE] MUY L R E K PAE G ERZE 3X10 kg L ' AT AFA5HRITAHEBHIL K
A KA AT AR,
KA. 45 R I;10 kg LY R AE4KER 3
FESERS . X524 Scrﬁk#“ﬂﬂ: A doi: 10.3969/j. issn. 0253-2778. 2019. 04. 004
SN AR ST VUK BN I, 45, FHAEBA IR EE P & R0 Bk P ARV AR B 710 ). P EB R R R
#%,2019,49(4) ; 282-289.
HAO Xudong, WENG Hanqgin, SHENG Liusi, et al. Fast and efficient removal of lead from low

concentration solutions using silicotitanate[ J]. Journal of University of Science and Technology of
China, 2019,49(4) .:282-289.

Fast and efficient removal of lead from low
concentration solutions using silicotitanate

ZHAO Xudong!?, WENG Hangin!, SHENG Liusi’s YU Guobing®, LIN Mingzhang!*
(1. School of Nuclear Science and Technology , University of Science and Technology of China, Hefei 230026, China ;
2. National Synchrotron Radiation Laboratory , University of Science and Technology of China, Hefei 230029, China ;

3. Environmental Radiation Surveillance Center , Environmental Protection Department of Anhui, Hefei 230071, China ;

4. Institute of Nuclear Energy Safety Technology . Chinese Academy of Sciences, Hefei 230031, China)
Abstract: Sodium crystalline silicotitanate (Na-CST) and niobium substituted crystalline silicotitanate (Na-
Nb/CST), which were synthesized using the hydrothermal method and characterized by X-ray diffraction
(XRD), BET and scanning electron microscopy (SEM), were used to separate Pb®" from aqueous
solutions. The adsorption experiments show that their maximum adsorption ability is within pH 4. 00~
6. 50. The adsorption process reaches equilibrium within 60 min. and the maximum adsorption quantity of
Na-CST and Na-Nb/CST is 70. 1 and 70. 7 mg * g~ ', respectively. Both materials are able to remove more
than 94% of Pb*" from water when Pb*" concentration is at 10 °kg * L ! level. Most interestingly, the
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concentration of Pb*" could be lower than 3X10 kg « L™ ! after adsorption, much lower than the standard

set by of the World Health Organization for the quality of drinking water, 1 X10 %kg « L1,

Key words: lead; adsorption; 1077 concentration level; crystalline silicotitanate
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TEAE YR N & SR BRE L TR R TP s AR S B LT
JIE M A 48 2R 8 RN A PR 2R G i ™ EE B L
Ab S P 23 PRUZ S5 50T E R85 4F R —
b A% ZE B AT A X 2 2 A BR AR A 5 1T
AR HOPh B Hoge AR F- K21 Po 38 43 B 451K H Al
Bt PR 7 2 AR A A 3G i AR AR
S A S i A A5 R 1 L ik 80 %6 L b TR I K A&
R L 20 J oy A4 4 e

WZ o6 2 — ol B A B A AL B AR L ELA 15 A%
B BRVEAEEEAG 5. UL B A BFE A R A
RAUKE /7 A AR SE ) (HX SRR A A
1R RCRAR Y TR R R G SR R A L 2% B e
A B 5 BT BEAR T W2 B B4 Bl AR (R
R 2R L BRI A T 4 v W R A R A A
T LA/ A B I8 20 F A, I B BB AR o i vk B
F10 kg « L7 BT AT AKARBRET , AL B 5 19 E

KA A i ik 2] tH 5L 10 A 4 2900 R 14 TR 7K s v
RSB /N 1X10 kg » LD,

IR A 23 K R R 4l (Na-CSTO A 1y W i 50 LA
VEREVELT W BRE B PR AR m B H A B
HA R AR e v A Ra e PE R R S Re e 1 L i
15 JICS R R T B G i fe i B HL X b A 48
U1y Wz BiE 1 BE. AHXET Na-CST, din# b % K i 14k
T B 5 T2 B 48 AR K & 45 & Bk R TR
(Na-Nb/CST) X £ F1 45 i) 0 ¥ 8 >R #8 A fr 41
O I A DA B S5 T 3R AT & B, Na-CST Al
Na-Nb/CST 7 H 10 kg « L' B AR TR
HATTRE PR R 1 W B RASR  RE A K 7 R AR T
WEERREARE] 1X10 3kg « L' LA, WP 94 ES
TR Tl H AR N 2 M. B AR,
TEKES W A 2217 A — AL 2 ik, PR it
Na-CST F1 Na-Nb/CST 43 2 H F i &t 1k B h
10 kg « L1 BRI KIRGET

FEASCH, AT L K GE A T Na-CST Al

Na-Nb/CST, FHH I & T 7K 7 W B 110 1 B 552 565,
FRIE T pH AR W B 2% 5 i 52 Wi, B 521 9 A A o
FIRTE R W B 50 5 IR B AR 2 A L BR R, 555
W& {57048 L, Na-CST 1 Na-Nb/CST ¥JRELE i & 1k
BER 10 kg o L1 SRR W DE SRl &
BRE B 1 W H e BE BRAR 2 A5 5 UK VK AR U A7 S8 A
TR B A5 s A5 21 1 .
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EN G TR INE= K= R (G TES DI R R (G
Mral) &AL ER (OrralD JoK EAES (Grbrat) L 7< K
G A et oK G E AR sl A
ety , [ 25 4 A Ak 23R 50 28 A5 DU S T B Ak
(97%) . Bk R ¥5 (=D 2= FR 2 7] A AL 4R
(99. 9%0) » L iEEBTHL T A AR e dn A R /) 5 IE A
R DU 0T (99 %0) , = AL 2FH AR C ) A FRA ] 5 5
AT (99 %) o IR PR 21k T A5 FR A .
1.2 SEI8{YEE

ZYJREFE A X ST 4 (Smartlab) ; X §F£&
YL FHEIEA (ESCALAB 250) ; 3347 & B4 i
T (JSM-6700F) 5 4 [ SRt fL 4 BR Ak 27 1% Fff
{LCASAP2020M+C) 5 Ha #3511 48 (DHG-
9036A) , ELZS T AR (DZF-6020) , | ik 722 5286 i%
FAT PR T 5 KBS 48 (YZHR-50) , b A AEAY
YA BT EEHL (HD2010W) o b 15 7] SRAY 25 A
BRZN 7 5 8 75 P YEPL (SB-3200DTDN) , 7 I 31 2
AR Iy A BN 5 5256 = 8 4K ML (Kertone
Lab).
1.3 ELgAH*
1.3.1 NaCST 5 Na-Nb/CST B4 i

Na-CST: ¥ 4. 56 g PUSFNEEERFN 3. 33 g IEAE
R BRI 26 mL S 48 AL G B2 M 6. 32 mol «
LD iR 1 h BRI 2 R IR O
IRV 22 PIIE L A 15 mL B4k, 78 170°C 8%
IR H K B R 8 W [ SRS H & 2= 55 7 B FHR
4li7k .1 mol » L1 EhFRVEY 3 hofx /5 H 1 mol »
LV A AENTE 40°C T YRS 3 h dh gt 72 v H R
gk Pk 2= 98 pH A K 238 . 60°C # R LT
8 h,40°C EHAMET 2 h, =B ES BE 2.
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Na-Nb/CST: # 3. 42 g VIR NEEEK . 3. 33 g IE
FERR CBEF 0. 54 ¢ IR INA 50 mL & &AL
BIORIE S 3.3 mol « LD W, B I HHE 1 h,
200°C F KR 3 d, Je Z2 b B )7 % 5 Na-CST
AR
1.3.2 Na-CST 4 Na-Nb/CST FJFAE

fi I X SR AT o BT b L ) AR S5 ) L S5
KL 45 KV, B 200 mA, 2K 0. 02°, H 8 (K,
PR 0. 15418 nm) s {1 X GG H T BT (hv=
1486. 6 eV,200 WG M B TR M A he s i H
FAH L I A Rk () R TR 40 s o FH BET 03U Fff
TR R L R TH L
1.3.3 Na-CST 5 Na-Nb/CST %} Pb f1 5256

pH {ERYSEM . 7E T s B 510 %kg « L7
1) Ph* ¥ B AR B 71 20 pg ¥ 45FE S 19 pH
BT 1. 00~6. 50 i Bl N A [A{E, 76 25°C fH
IRE 12 hy FIFLE N 220 nm B 274 2 18 5 g
FHERBRKE e pH E A E] 1, A ICP-MS CHt 3
A5 B TR DU 8 Y PhE T R

W R 50 32 BT FE BT RE MR R 5 <10 %kg -
L' Po* W m AT 7] 20 pg, 4 pH {E I
F7E] 4. 00, 7F 25°CHEIEE P 5~120 min, i 38, FH
PRFR AT 20 U ER K DB W pH (E IR 2] 1 LAIHERRES
() Atk 2= P s ), 0 8V P VR

W B S5V L FE R MR E N 4 X108 ~4 X
107 "kg « L7" (9 Pb*" W i AR 30 g B
pH {EMATH] 4. 00,7 25°CHHILZ Y 12 h. i 3E . 75
FHAARTR ] Z W (e Eh ks g v pH (E R3] 1 DAHERR
BT A Ak 2= b ) s ), D R R D PhE VR

BRI RWE N 6X10 kg « L' 1
Pb? " P I AW B 57 3. 8~180 pg, K pH {E 1
TE] 4. 00 H £ H P2 /mg B IR A R AL
8 mL,7E 25°C fHildE % 12 h, 1L U8, #E AR AT 2
WS U ER R B pH(ETR 3 1 DAHERR A iy HoAt Ak
SRR IS D PhT VR

THEE T o AR B BN B Y AR TR
BT (e 4 0.3 nmol « L' A1 30 nmol -
LU, MY B T3 BE N 0.3 nmol « L1 B il B i ik
BEN 7 X 10 kg « L' B9 Pb*T I W 0O W B
730 pg s pH AT H] 4. 00 HA=HIE A WA
98 mL, 7 25°C fHRAE T 12 h, iU, FRB] Z
W ) e K eV pHL (BRI B 1 DAHERR AT A Ho A Ak
SEWIFR S I 0 VR R PR

SR K BRES Al K A 8055 BN B

THEFO MK RN 7X10 *kg « L' 1Y
Pb*" W INA I 3. 8~180 png HAEHIIR S W
RRBUAH 8 mL,7E 25°C fHIEZ T 12 h, i i, I
K e pH BV E] 1 AHEBR T Al fh 24 Fh ()
S B VR R P R

2 EBWERSITR

2.1 Na-CST 5 Na-Nb/CST & B 5 R AN IEFR 3R

SR R R R B R AR 25 A | L R R R A
FEAT A B 5% W BFF ML B, FRATT R X 5 2R AT S Y
(XRD) . X HOEH FREIE T (XPS) L M Bt Al
A48 7 S U (SEND X R AT RLEAT T R A0F.

B 1 Ca) i 5 Fh A BB XRD 3% B, 5 3
BRCLL, 12 Rt [0t He o AT 5 H 79 5 i 2R 5 i 7
HB5 SCHRM A Ui B AT A ) b i K Gk A R T
Na-CST Fll Na-Nb/CST. 4r#7 XRD #(4inl LI15 .
Na-CST §) KRG F5 A Pa2/mbe J5H7E. iS5
Ha=b=11.0696 A.c=11. 8842 A. Na-Nb/CST
74 PA2/mem 5B, S HON a =b=17. 8331
Asc=12.0074 A WiWzFf 7 Pb** () Na-CST ¥ 5
IREEFYAE 5 PA2/mem JHEE, LSS R a=b=
7.9203 A,c =12. 0059 A; W T Pb*' ) Na-Nb/
CST W S ARZE AT 454 PA2/mem s RE, (B F iR 2
AN a=b=7.9465 A,c=12. 0018 A(J& 1(a) I
B 1(b)). 38 33 b A 2 B i 788 Ak T DL 00 79 e i o
FIXE Ph? " AW R AR S X Sett Al Cs ' AY I B
AL, 42 )@ B T PR3 AT A FL 38 T R B
Celestian™ B 2RI 1, Na-CST 7 W B 46 st 46 =5
RN LA I (= B o (1 B R N ek 7 = WANT TR N A
B M SR B P42/ mbe 23 8] S BEHEAS /T
P42/mem 23 [a] j5 D, i Nb-Nb/CST HY fi 4 45
FIAR B 7545 PA2/mem f5BE, W B Ik R P A IS T
REE s i A2 . R B 4 BT A S it A
Na-Nb/CST B S iAfLiE .

B 1 XPS 4508 7R, 88 Na-CST W fff 114
BT Afs, R AL, Z5-B B8N 143. 49 eV FI
138.62 eV, # Na-Nb/CST W Fff i) 4% 55 7 4f;,
A, G5EBET HK 143, 44 eV Fl 138. 57 eV, Y5
THYBATRAY 4f;,, 454 FE (141, 80 eV ZE47) 1l 41,
2EEHE(136. 00 eV A2 A7) . 31X Fi 1 4 158 BH 9k 0% b I
B TR RE S M ILENME R FLEAET
[T DA

Na-CST H1 Na-Nb/CST %0 W B B il £&
mE 2 s AHRSEE TR 1 ARG A 1V
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Fig. 1

(a)XRD patterns of Na-CST and Na-Nb/CST ., (b) XRD patterns of Na-CST and Na-Nb/CST after adsorbing Pb** .

and survey Pb 4f XPS spectra of (¢) Na-CST and (d) Na-Nb/CST after adsorbing Pb**
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Fig. 2 Nitrogen adsorption isotherm and pore size distribution of (a) Na-CST
and (b)Na-Nb/CST at 77 K calculated by BJH method( the insert)

FUSEVRER 1 B PR A A sk o A A7 A fL L R B A 7>
P Z S6F750) TR 55 (o] A A FH o, L PR A A A
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FLIE. PIFRAF RS e i AR rT DI = (DR H
V.,
A= oo

AHL,A, N BET Z 5 LR EAL; V,, N BAAL T &

(D

N.c

I FIZRFLCEEE Sl 0. 05~0. 35 /R HL 6~8 4~
SUBCESAED 5 22414 SRR BE JRARF; N, S BT AR
IMPEL 88 0 R J5T 53— T 2 i 1 T AR (L
S0 F— B 0. 162 nm?). fx 4k 18 Na-CST 1y
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CST 1Yy BET Z S LR 6. 731 m® « g ' Hid
1 LR ALK T 5.
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% 1 Na-CST #l Na-Nb/CST MLt RER R AL SH
Tab.1 Surface, pore volume and pore
size of Na-CST and Na-Nb/CST

BET £ BJH M2 BIH B

FeREAR AR EiLe
/(m?eg ) /(m®eg) /nm
Na-CST 47. 371 0. 087 3. 825
Na-Nb/CST 6.731 0.021 4, 845

o & -
3 Na-CST #a Na-Nb/CST #J SEM E &
Fig. 3 SEM images of Na-CST and Na-Nb/CST

TEFAH T 0 A B A (I 3) b, AT LB
FHFHRHYIE 5 HORLEE . Na-CST ki JLE 49K
KA 5800 )7, Na-Nb/CST A ki 42 JLi%
KR S 5 R BN R AR R 3% T AR SR A
T2 T AR B 3 K, X R R BE T AT Na-CST 1Y
BET bR %E KT Na-Nb/CST.
2.2 Na-CST 5 Na-Nb/CST 3t Pb** 0% Bt 4
2.2.1 pH % Na-CST 5 Na-Nb/CST 1% ft

Ph*" PERE A5

pH EER I &8 B TS B EZE N R,
VWY pH E 2l AR 25 52 M Bk R R 14 o T A AR
F KA DTG 206 St A% W BRI B g AR RO-14,
Pb*" 47 A5 Sr*" Mlil, H Pb(OH), % BERE/)N
(1X107%) , L UisE , R LB ATI7E pH{E N 1~6.5
FITEREINBFSE T pH {E X Na-CST il Na-Nb/CST
W Bt P B2 M. N SZER 45 3 (I O AT LA
FhALREXT Ph* " AU B fE T Rl pH {H A8 b A= A]
76 pH {E/NT 4 BF Rl pH (BT ss , 76 pH E K
T 4 BB pH {E T+ = B OB 55 . pH = 4. 00~
6. 50 B X Ph*" A7 FL g 10 iz B 2% L. by 4 = 22
P LTS A T 18 I R 3. (O IR BFF 500 10 8 7 A R
Bt pH A AT =5 i D55 o R a5 2 3 o
FCXTE 0% W2 B 68 7 5 @ 7K A Y 45 A A 2 4 Can
Pb*" .Pb(OHD " 45) Gt k% pH EA AR LI &
AR R IALET B T R A 5 B A, i T L
F 3 Na-Nb/CST X} Pb? " 10 B3k S Zmg 5% T Na-
CST. fEJR 22 sz, o T A I B AT W B AR
TR pH (EARGERFAE 4. 0040. 10.

qJ/(mg * g-1)
=

—=— Na-CST
——e— Na-Nb/CST

o 2 3 4 5 6 7
pH
E 4 pH{EX} Na-CST F1 Na-Nb/CST W Bt Pb>* 14 8E i 54 11
Fig. 4 Effect of pH on Pb*" adsorption ability
onto Na-CST and Na-Nb/CST

Na-CST 5 Na-Nb/CST W [} Pb** 3 112

2.2.2
[0/

W2 86 7510 5 A2 0 JBT ) 2 A s (1) A2 52 i W2 o6 0 2R 7
T3 NE LR 38 2 o b B e ] 5 o A R 1
KR T LIWFFE R R 2 012, IR AR 9T T 42 fak ek
1) 4 5~ 120min B P B 500 X6F P> i 8 B 250
(1 5Ca)) » S5 /= PRI R 0 P> (R e B i 2
A[7E 60 min PN A FF-A.

AR SR AT T E—H B J12E GR2) |
W2 sh 1124 (20 (3)) Fll Webber-Morris # A&
().

In (q. —q,) =Ing. — k¢ (2)
t 1 t
S (3)
qf kzqg qc
q. =K;t"°+C 4

K, g, g, 530002 ¢ B 20 07 i s B 590 X6
Pb*T W 255 s by FT By SRR BEEE R HG K, A
N BGE 25 K C i Webber-Morris B 5 £ (5=
TN G E X B RS AR B . LA AE SR ILE 5(b)
Bl 5o FIE 5(d) , FH XS E09) T3 2. 3@ % Lk R*
ATLAE W RNALBEGT Ph2 W B 3ot B R o0 45 4
WE R Bl Sy, T LR AR g AT Ry TTLIAS
HE598, Na-CST *F Pb*™ A9 W B 3K 2 0% 7 T Na-
Nb/CST,ifii Na-Nb/CST %t Pb?* {4 0z [ 25 1 W& 25
T Na-CST. i 3 B2 iy PIRP AR Y He 26 T BURD &y
PRZE e 25 S B, H R TR R T 4 8 W
1M Na-Nb/CST 9 iR 45 ¥ 55 45 K T Pb** iE A
PRFLIE , B 7 AN A PR Y b &
TR T B RO &5 T Na-Nb/CST. 76 Wi fh k4 R
Webber-Morris #EAI-G 25 R 9, C AR 0, LB
PAFPRA L XS P i W F ik A2 1 ph 22 18 W of A L i



%4

T AR R 3 Bk B BUE TR AP AR EAS B T

287

WY B A2 AR T Na-Nb/CST B Ky, KT REBUNIFLIE Y B 3L R4 8501w B 550 9

Na-CST W] Ph* " 7E HALIE NP HLHCR P, B WA
28 3
(@) (b
244 s B L] & i 24 & _)
]
209 - 14
- "
Ped " T 0
&o S
E; 124 E -4
™
8 2
4l « Na-CST 3] = NacsT
» Na-Nb/CST ¢ Na-Nb/CST
0 T T T T T T -4 T T T T
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t/min
6 26
(c) (d
~ 31 244
E
i Y 224
o0 .
5 27 2
g £ 204
g ,. 2
< . "
14 = Na-CST 184 » Na-CST
* Na-Nb/CST L e« Na-Nb/CST
0 T - - - T T 16 v T v v T
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t/min £5/min®3
B 5 (a)fEfmtEXT Na-CST 0 Na-Nb/CST MR Bt P>+ 14 RE B9 2200 , LA R TR B2 F2 89 (b) E— R Bh H 2,

(o) EZZ3h 15 F1(d) Webber-Morris B Z I & & R

Fig. 5

(a) Effect of contact time on Pb** adsorption ability onto Na-CST and Na-Nb/CST. and linear fitting plots of (b)

pseudo first-order adsorption kinetics, (¢) pseudo second-order adsorption kinetics
and (d) Webber-Morris models of Pb** on adsorbents
3R 2 Na-CST 71 Na-Nb/CST 3§ Pb** W pf i 2 i)/ — SR 3h 1 F F0 M Z B30 S 2 LIS B Webber-Morris U & S5
Tab. 2 Kinetic parameters of Pb** adsorption onto Na-CST and Na-Nb/CST obtained from linear fitting

by pseudo first-order, pseudo second-order and Webber-Morris models

We—2 sl J124 W2 J124 Webber-Morris f781
, o/ ky/(gemg - ; C kia/(mg ,
g./(mgeg ') ki /(min 1) R? ¢ g. ing R? /7 ] n.lg B R?
(mge+g " min ') (mge+g ') g ' *min *°)

Na-CST 7. 60 0. 0066 0. 962 24. 8 0.0181 0. 9994 18. 47 0. 687 0. 865
Na-Nb/CST 7. 64 0. 0061 0. 959 25.3 0. 0179 0. 9999 17. 54 0.752 0. 818
2.2.3 Na-CST 5 Na-Nb/CST W[} Pb*" 1455 1

o f Na-Nb/CST B it Pb™ ) 31 Ing, —InK ¢ 4+ —Inc. (5)
W2 s FR A 5 n
U 45 A I 2 W e 35 - 2 1 ©
qe. kL 4 max

R T A VA TRORITIRE o 59 =2 ) g 3 bR - PR e 3R
IWF9E 1 25°C fH IR 551, Pb*" 4] i Jot & vk i
FAXKI0 E~4 X107 kg « L1 B, 75 B g 5 500
Pb*" (IR B BE , T 25 T W B AR IR 2 (] 6 (a))
B J5 53 W A Freundlich (2 (5)) 1 Langmuir (=
(6 M ¥ 25 3l 7 R SC B R 047 T 06 (&1 6 (b)
HIE 6(e)).

A G e I g AR B 5 I B 25 1 PR A
W25 oo APPERIR ST TP R AR TR o n
Al Ky A Freundlich Wg Fff °F fiif % %, K. &
Langmuir W1 5 5, 15 2] S 5050 T3 3. 18
JEXF L R® AT LA H PR P i I B 5 hn 4%
4 Langmuir B4, UiB8 Ph>T #E A SR fLIE )G . 5H
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TR S 6 25 A 3T R R TR E W Na-CST  CST X Ph*" it F g [ 25 54 70. 7 mg » g '
St Ph>" B I B 2554 70. 1 mg + ¢ ' Na-Nb/ Na-Nb/CST AWt P REME 5% T Na-CST.

80 = 45 2500 -
a . . : - o c
~ 60{ & " 4.0 1 7, 2000
) : 3.5 * 1500
< 404 S -y
I £ 30 £ 1000
< 20 * Na-CST 25 * Na-CST = 500 Na-CST
& " - Na-Nb/CST %5 © *.Na-Nb/CST | © 5 . Na-Nb/CST
0 40 80 120 160 1012 3 4 5 0 40 80 120 160
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Fig. 6 Adsorption isotherms of (a)Pb* onto Na-CST and Na-Nb/CST, linear fitting
by (b) Freundlich equation and (¢) Langmuir equation
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Tab.3 Adsorption parameters of Pb*™ obtained from linear fitting by Langmuir equation and Freundlich equation
Langmuir 5 %Y

Freundlich &7

Ki/(mg'™ «L" e g™!) 1/n R? Qmax/(mg * g™ ) K. /(Leg™" R?
Na-CST 3. 44 0.33 0. 745 70. 1 14. 98 0. 9991
Na-Nb/CST 3.97 0. 26 0.718 70.7 32. 45 0. 9995
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Fig. 7 Influence of (a) 0.3 nmol + L™" and (b) 30 nmol + L™' of interfering ions on adsorption capacity of P!
onto Na-CST and Na-Nb/CST. and removal efficiencies of Na-CST and Na-Nb/CST to Pb** (¢)

with different solid-liquid ratios from ultrapure water and (d) from tap water
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