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Table 1 Chemical analysis of the synthesized 13X zoelite molecular sieve ws/ %
/Hfﬁ_;l:: @ Sl()z Tl()g Alz()g Fez()g Fe() Mn() Mg() Ca() Naz() Kz() Pz()s I’Ig()+
LX—01 40. 18 0. 34 24. 46 2.53 0. 27 0.03 1. 15 0.62 11. 39 5.47 0.03 11. 53
LX—02  40.87 0.29 2642 2.82 008 0.04 0.93 217 1268 146 0.0l 12.56
e b 5K S CIE 5O A5 43 T S5 Bk 00 7 4304
%2 pH N 13X Wb AT N+ 2 1 RCR K5 3 WA A T 13X AT B N 2R 1 5 R

Table 2 Effects of pH value on adsorption efficiency of the
13X zeolite

Table 3 Effects of initial Ni*" concentration on adsorption

efficiency of the 13X zeolite

PEW p(NiZt) /

PEI p(NiZT) /

s aweng NPT E/% s p/amge Lo RO E/%
LX1—1 2. 60 40. 200 0 19. 60 LX2—1 20 0.024 7 99. 87
LX1—2 2.78 0.9580 98. 08 LX2—2 50 0.0611 99. 88
LX1—3 3.83 0.274 0 99. 40 LX2—3 100 0.116 9 99. 88
LX1—4 6. 05 0.3490 99. 30 LX2—4 200 0.272 6 99. 86
LX1—5 8. 39 0.2740 99. 40 LX2—5 300 0. 536 2 99. 82
LX1—6 8. 70 0. 068 5 99. 86 LX2—6 400 2.2880 99. 44
LX1—7 10. 34 0.068 5 99. 86
Fd VAR 13X PRI NPT TR

PLE. 7 pH=2. 60 B4 F R, b A0 Nit ™ B =
NIRRT B T R R A RS e T kA SR T
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e R o 3 s RS A0, 39 13X b A g H &=L )
fEPEH ) N IR R A 0. 1 mg/L LAR.

2,14 WREMITR ERHIAG Ni*° BT EEN 50 mg/
L %7K 50 mL, 8 pH EZ S I 13X #4110

Table 4 Effects of zeolite dosage on adsorption efficiency of
the 13X zeolite

B p(Ni2H) /

g wrmRe N0 E/%
LX3—1 0.1 3.0521 93. 89
LX3—2 0.2 0. 464 4 99. 07
LX3—3 0.3 0.2191 99. 56
LX3—4 0.4 0.064 7 99. 87
LX3—5 0.5 0. 065 5 99. 87

BEF 0. 2 g, MR E R 25 C, SR W B IR ] 5~
30 min, LK &5 WK 5 Fron. BER 5 A, TR R
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AT FLIE P L AT 70 53 W B FH B A 48, B2 WA 26,
2.1.5 WRBRLRE  HXRIAS Ni*T TR IRE A 50 mg/
L HBE7K 100 mL, i pH E 2 ¥, A 13X #A
MR 0. 2 g WLIE A 15~ 60 C, WL B B ]
15 min, SEK &5 AN 3R 6 Fros. sEEe g5 R0, Uik
JEAR T 25 C I, 13X b A 6 Nt 1R W B %2 A1K T
99 %4, JEIR I Ni> ™ vk B vy 1 18 5 7K 2845 HE
PRt GB 8978 —1996 5 Uik J& =1 T+ 25 ‘C B, %) Ni*™ (1)
W Pt ik 3099 00 LA b 5 RS #e S N 3k B vl R AR
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Table 5 Effects of time on adsorption efficiency of the 13X Table 7 Relation of remaining Ni*" concentration in the so-

zeolite lution and adsorptive quantities

gty e O E/% I L T e R AN U

LX4—1 5 1.3396 97.32 LX6—1 20 0.0247 2. 469

LX4—2 10 0.7555 98. 49 LX6—2 50 0.0611 6.242

1.X4—3 15 0.4275 99. 14 LX6—3 100 0.1169 12. 485

LX4—4 20 0.4380 99.12 LX6—4 200 0.2726 24. 966

LX4—5 30 0.200 3 99. 60 LX6—5 300 0.536 2 37.433
LX6—6 400 2.2880 49,721

6 SN 13X AT NPT BT R K5

Table 6 Effects of temperature on adsorption efficiency of

the 13X zeolite

ey S/ C ”ﬁ‘jﬁg”fl}]ﬁ;/ E/%
LX5—1 15 1.108 7 97.78
LX5—2 25 0. 464 4 99. 07
L.X5—3 35 0.162 4 99. 67
LX5—4 45 0.166 6 99. 67
LX5—5 60 0.216 3 99. 56
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Table 8 Results of static adsorption of Ni*" in electropla-

ting wastewater

wrsE M, o E/%
Niz 128.70 24.13 7. 40 94. 24
Cu?t 53.79 0. 04 0.01 99. 97
Znt 7.96 0.08 0. 06 99. 25
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Adsorption of 13X Zeolite on Ni’" in Wastewater: An Experimental Study

XIAO Wan, MA Hong-wen., YANG Jing, WANG Ying-bin
(National Laboratory of Mineral Materials, China University of Geosciences, Beijing 100083, China)

Abstract: The absorbability of 13X zeolite on Ni*" in wastewater was experimentally studied. The

absorption rate, isotherms, capacity and effects of such factors on the absorbability as pH value, Ni*"

concentration in the wastewater, temperature, time and dosage of wastewater were characterized sepa-

rately. The mechanism for adsorption of 13X zeolite on Ni*" was also studied. The results show that at

ambient temperature, the adsorption capacity of 13X zeolite on Ni** in wastewater was 49. 7 mg/g zeolite

in 15 minutes. The adsorption isotherm for the process exhibits LLangmiur behavior, and the ion ex-

change and surface complex were suggested to be the major adsorption mechanisms in the experiments.

Key words: 13X zeolite; wastewater bearing Ni*" ; mechanism of adsorption.



