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Synthesis of 13X Zeolite by Fly Ash Acid Residue and Its Adsorption Performance on Lead Ions

LI Chao, WANG Liping™ , GUO Zhaohua, WANG Yongwang, CHEN Dong
( Shenhua Zhunneng Resources Comprehensive Development Company Limited, Erdos 010300, China)

Abstract; The tail residue obtained by one — step acid leaching of circulating fluidized bed fly ash

extracting alumina, was used to synthesize 13X zeolite by alkali dissolution — hydrothermal method.

The results showed that the factors such as inducer amount, aging temperature and aluminum sources

had significantly effects on the synthesis of zeolite. In addition, the samples were characterized by
XRD, Laster — particle size analyser and TG — DSC test, and the adsorption effect on Ph”* was inves-

tigated in detail. The synthesized 13X zeolite has uniform particle size about 2.8 wm and possesses a
high thermal stability. The adsorption experiments also showed that the saturated adsorption capacity

of Pb’" was 35.82 mg/g, inferring that the new method has a preferable market prospects.
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Tab 1  Composition analysis of fly ash leached by
hydrochloride acid
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Fig. 1  Effect of inducer dosage (a, 1% ; b, 3% ; ¢, 5% ;
d, 7% and e, 9% ) on the synthesis of 13X zeolite
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Fig.2 Effect of aging temperature (a, 30°C; b, 40°C; ¢, 50°C;
d, 60°C and e, 70°C') on the synthesis of 13X zeolite
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Fig.3 Effect of aluminum sources (a,, AI(NO,),; b,, NaAlO,
and ¢;, AICly) on the synthesis of 13X zeolite
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Fig.4 Particle size distribution of 13X zeolite



%5 6 ]

R, ORYORER RIS R A 13X 43108 S X P IR RE AR5 - 101 -

K5 g TR T A 13X 73 1 fifi i) FA
HZERGE . RE T a R 2 0 AE 260 C
FOREE 17.27% , % i T4 B B K A LY, J8 T
W AR 5 SR T 850 CJ , #k AR ANHA i
Vi 210 ZRAS A BN AR E , BA AR RE TE

2
04 [
102
100 L
-
X B ol
< i
& &
g af z
ol DSC line 2
0 A&
%
ssl
TG line
86
al ‘ : . .
0 200 400 600 800 1000

Temperature/°C

B 5 13X FiHAE - ERSTE
Fig.5 TG - DSC analysis of 13X zeolite

2.2 Pb*" BT RHMHXIE
2.2.1 ik pH A&t 13X 4 F §f & W Pb**
BT AR
VR pH E X 13X 43T O W B Pb? ™ B8 TR 1Y
S DLIE 6

100.0

—

98}

96k

N4

Pb”" ion remov ing efficency / %

P21

L L !
6 7 8 9

3 4 5 6
pH {

6 AW PHENHEEFERENZIN
Fig.6 Effect of pH value on the removing rate of Ph>*

M6 W LA M MRS 1] 2 30 min W5 A
pH {H7E 3.27 ~8.50 [ 25K, Pb” " 85 71 2
PRt it B = A A # 55 — B B 3. 27 < pH < 4. 56,
Pb? " ) B3R B pH (A TH i IR K, 2 R AR
FARHE T 4 F0xE Ph* BT LR AT RESR BTk
IR PP A8 SR T NI o 4 T A 01 R Y
SRE TR R RIE M - OH {fiff P’ " 5
FMFAFE P HY AT 8 758 4, 3K BB Ph” ™ (1
B ZHLIR T2 45 A BB i s T A e
i 2 RV W 0 SR T 2 aS g 13X )
- N BB W R 4 R BH B -, KT Na”
Ca® \Mg**" S5, 4 B 12 52 i 31 43 - 07 R o 925 9
Hr b B RORCAE, I T S T s e S

DRy Ph?* B 1 -5 A A T 3 A, S TR
RSN PO s 4, T T P s e,
{115 Pb* " B T LBR ARG I

55 BT pH (EAE 4. 56 ~ 6. 52 i, pEA
Wb H B PR, Reefs e e b0 T &
TR 45 PH S 25 o, (A5 3R 1 45 A VR T 2R 5 R,
Ph>* 8 7~ B AL 32 B B s A

55 = B pH (B AE 6. 52 ~8.50 it i
Wb OH™ B 78 1 hn, 38 Wb Pb™ REAS TR G
Pb(OH) * B Pb(OH), JLIE, i H.LA Pb(OH) *
B EEAERNY . Bih & Ph(OH), UL
FEM IR Pt OB T B R A PR T R T
Pb(OH) " B T N FEILAAFAE T PO B TR ERR
RO G F oS R P B Ry BRI
AR, AT RERE i T Pb(OH) " 54> T &
) MO ™ PHES 725 /OB B RIVE 5 IR 1Y, A2t 1 3
T Ph* B A% 3 5 HL A 3T i 4 i BH B 48 /1
A R o
2.2.2 PR Ria e B 4 R 5T

P 7 45 T i3 pH {0 4. 56 JiE 4 30 min (#%
B 30 min BF,0. 1 g 43 i J5RS X 4b A ] 4 AR
Pb> " IR 25 B R

40 100

2 e

Pb sorption amount (mg. g™
B

Removing efficency / %

) 2 40 60 80 100 120 140 160

Solution volume /mL
B7 13X HFimxtiais Po® Kyt EMNE
Fig.7 Saturated adsorption capacity of Pb** on 13X zeolite

W7 iR, B AL EE P EBA AR 130 mL
O % 150 mL, Pb>* W% [} 4 1 35.46 mg/g 3 &
35.82 mg/g; LI, W2 I O AR B 1 AR St B P
o, W B T -, SR B B K 35. 82 mg/gs AH L
1M 5 L VR Ph” " 2 B 0 5 R R ol
83.12% W 5 72.16% , W BLHIS3 T %5 Pb* " B -1
MR e SR AR A

3 4

PARMRER * — 2 B 1R IR AL R —
EUE 0 SRR, 8 a0 R B K AR R A



<102 - R S5 R H

2018 4

13X 731 o BEFE T S50 A BRI 0 Pk
13X 30 9 RS 52, 25 3 1) 59 FH 4 O Do A
TR 3% EARIREE D 60 °C GBI A RS BR AN, &
JRR 13X -0 B B I A E N, 00T Bii R
Ph** ({0 AR Ff i 75 21 35. 82 mg/g. PRI, R
Je R JEORH S S i #6001 B, Sk 5 AR 17 2010 vy 2
FERAS HEBD T 13X 210 9 A2 S AL AR
TE5 K AL By A G A P 5%

S E Lk

(1] S8 3P, F AL, A5 BRI R 1 41 O A 615 19 32 0 )
#AA DT &R S A L2017 (1) 277 - 83.

(2] 2, 0, E . MK B0 R i il 4 13X Wb 10 20 10
MIBITFE[T]. AL LA B, 2017 (22) 84,

(3] XUsi, 2=dmatte, #2200, 55 G RO M RE TR 4 4A 2> THH Y
WEFELT]. & = R4 S5 A, 2017(3) 90 - 93.

(4] SRS, RS, Er s, % W a7 o hl s S T
B S, 1998(5) :10 — 13.

[5] tRady, sab R, BRI A 2070 8ok Tio, HIBFS
BRI &7 74P 541 11,2004 (5) <21 - 26.

(6] BIEAS, M. W iastaAOTERE KV R [T ]. o 7= 4
5HF,1996(6) :25 -29.

(7] PLL, AR R, Ehish3C. 13X 7370 Ak B8 o < MK i S 3R T
FELI]. hEZ7KHEK ,2000,16(5) :53 - 56.

[8] RIE, M T , REH, 5. 70 T 9 Xt 843 Ja Bk % B4 BE A
WFFELT]. LR Tl ,2012,44 (1) .49 -51.

[9] =, G578 BMOK B A fLo31 i SBA — 15 X Ph(1I)
BT B [T ). g R 4l (A AR BH A2 R L 2014, 45
(11) :4093 —4099.

[10] BT, T sC, By, 6. 13X W47 % Ni** g B4 BE A 52 56

WHFE[T]. HuRA#,2003 (1) 221 - 25.

[LL] ESMG, 2R, Bk, 45, 13X 53 T-0Ri0g /KA AL 8 T 10 R B
[J]. PREE TR ,2016 (11) 16249 - 6254,

[12] Lee H], Kim Y M, Kweon O S, et al. Structural and morpho-
logical transformation of NaX zeolite crystals at high tempera-
ture[ J]. Journal of the European ceramic society, 2007 ,27
(2-3) :561 -564.

[13] Ejhieh A N, Mobarakeh Z G. Heterogeneous photodegradation
of 2, 4 - dichlorophenol using FeO doped onto nano — particles
of zeolite P [ J]. Journal of industrial and engineering chemis-
try, 2015, 21 (25) .668 —676.

(14] D 3c, BT, BRLL. R 13X 40 Fofd b & Ph* " Bk i 5
BFFE )], BACHR ,2003,17 (2) :157 - 161.

[I5] BEZqE, 240 B R AR A A TR K AR BR B AL BR 260
(1], JEHLER T, 1998(2) : 14 - 15.

[16] A7 &, XULE, X, 45 43T 0 % K i P W BT S K2 [l
WORIRILT]. PR TR %440 , 2014 ,8 (1) :4806 - 4812.

S| ARG 5, R, SRR, S IR RS R A A 13X 430 B HUd PO? * WRBHAERBABSE LT ). 757 51, 2018(6) :98 — 102,
LI Chao, WANG Liping, GUO Zhaohua, et al. Synthesis of 13X zeolite by fly ash acid residue and its adsorption performance on lead

ions[ J]. Conservation and utilization of mineral resources, 2018 (6) ;98 —102.

HAREME : http ://kebh. cbpt. enki. net

E — mail : kebh@ chinajournal. net. cn

1011111111111 1111111111111 1111111111111 111111111111 1@ 1@ 111111

(_E4%25 97 50)

(4] AR ARSC, H 5B, 55 040 S A 5 R AT R B JRURHS 1
TEREES A1 OB [T ] B B e A K, 2006 (6) :56 - 58.

[5] sk EG RSB/ RUs AR AR ST [T ].
R ST, 2017 (4) :94 -97.

[6] F Liu, S Chen, Q Lin, et al. Comparative dynamics analysis on
xonotlite spherical particles synthesized via hydrothermal synthe-
sis[ C]. Trish: Published under licence by IOP publishing Litd,
2017.

[7] Wei Guan, Fangying Ji, Dexin Fang, et al. Porosity formation
and enhanced solubility of calcium silicate hydrate in hydrother-
mal synthesis[ J]. Ceramics international, 2014, 40 (1) :1667
-1674.

[8] FRlEuR, 53, B, . WL E5 1 - Si0, BRI & 9K AL
A PBORTEIZEH By P BB RERIS [T ). 88 KR4
A ,2007(2) .70 - 74.

(9] FEfiRHE, Tisdl, £, 5. BEREES O ST KBS R[]
o R TR ,2013,13(6) 11047 - 1051.
[10] Tfe, RAF X, & oTIR , 55 Tl MR A0 A R bR 1 TR o 420 K i
[J]. BEAF ST S A ST RE, 1999 (4) :37 - 38.
[11] Fei Liu, Xiaodan Wang, Jianxin Cao. Effect of ultrasonic
process on carbide slag activity and synthesized xonotlite[ J].
Phys procedia, 2012, 25:56 - 62.
[12] IRELa, £, £HE, 5. hAR Pk & iU R RE L5 41 Y
WHELT]. BURBORFI % ,2015,36(2) :5 - 9.
(13 ] BRIURE (5030, V00, 5. A ek 5 7 2 e PR A5 240 b -
AR ENSMITFE AR T ] B B S 4, 2004 (1) 253 -
55.
[14] DHWAF EF R, 5K 504, 4. 30 BBRIRES ™ L IR & &
SR ]. o R 5 FI ,2015(3) <71 - 75.

SIS M T, P, BB M. SRR ORI KA AR R RE 55 A1 2T 4R B2 [ 1] 077 (R4 S5 FI AT, 2018 (6) :94 -97,102.
XIAO Yu, PENG Zhongze, FENG Jinpeng. Effects of calcium and silicon on the hydrothermal synthesis of xonotlite fibers[ J]. Conser-

vation and utilization of mineral resources, 2018(6) :94 —97,102.

HARRME : hitp ://kebh. cbpt. enki. net

E — mail ; kebh@ chinajournal. net. cn



