Advances in Environmental Protection FFiE{R47Ri¥E, 2016, 6(4), 47-53 Hans X
Published Online August 2016 in Hans. http://www.hanspub.org/journal/aep
http://dx.doi.org/10.12677/aep.2016.64007

Experimental Study on Lead-Containing
Waste Water Treatment by Modified Fly Ash

Fanxin Qinl, Yu Yang?

'Guizhou Provincial Key Laboratory for Information System of Mountainous Areas and Protection of Ecological
Environment, Guizhou Normal University, Guiyang Guizhou
*School of Public Health, Zunyi Medical University, Zunyi Guizhou

Email: ginfanxin@126.com
Received: Jun. 30", 2016; accepted: Jul. 16", 2016; published: Jul. 19", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

According to the phenomenon of lead exceeds the standard in the environmental water body, acid
modified fly ash was used as adsorbent material for purifying waste water containing lead. Effect
factors such as particle size, adsorption time, adsorption temperature and pH value on the remov-
al rate of lead were investigated by using a single factor method and orthogonal test method. The
magnitude order of the effect of various factors on the removal of lead by fly ash was particle size
of fly ash > adsorption temperature = pH value > adsorption time. Under the condition that the fly
ash particle size is 200 meshes, the adsorption temperature is 30°C, the adsorption time is 2 hours,
and the pH value is 6, the removal rate of lead in waste water was 98.40%. The concentration of
Pb2+ after treatment was lower than that of 0.80 mg/L, and reached the requirement of GB
8978-2002 “waste water comprehensive discharge standard”. The adsorption model of Pb2+ with
modified fly ash was in accordance with the Langmuir adsorption model.
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Table 1. Contents of major metal oxides and trace metals oxides in fly ash

T L MRRFEEERENYIRESRENISE

Si0, Al,0; Fe,05 K0 Tio, MgO cao Na,0
49.90% 29.81% 7.19% 4.47% 3.39% 1.46% 0.83% 0.50%

Zno" Cr,05 NiO" As;05 PbO” cuo’ cdo” HgO"
187.50 111.79 56.89 205.23 7.70 17.16 1.02 0.40

T TFR S R EI B mg/kg.
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Figure 1. Curve of removal ratio of lead with particle size of fly ash
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Figure 2. Curve of removal ratio of lead with adsorption temperature
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Figure 3. Curve of removal ratio of lead with adsorption time
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Figure 4. Curve of removal ratio of lead with system pH
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Table 2. Orthogonal experiment design and experimental results
7 2. BRI RIS R

ek e TR .
(H) () C R (%)
180 15 35 7 97.2
180 2.0 25 8 96.3
180 2.5 30 6 98.2
200 15 25 6 97.9
200 2.0 30 7 98.4
200 2.5 35 8 98.0
220 15 30 8 95.8
220 2.0 25 7 96.7
220 25 35 6 96.3

291.7 290.9 290.9 292.4
294.3 291.4 292.4 292.3
T=874.8
288.8 292.5 290.1 290.1
55 1.6 2.3 2.3
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BERRIAR N F R R Kk, TRGRE SRR, NERBRRAAN RN 28 E, S K bR
B IE N W RI4E o 200 H, BREIE 2 h, pH =6, WHHEE N 30°C. W41 EER R m ik
98.4%, H[Ab¥E 5 VAR T AL T B IR FEAIRE 0.80 mo/L, i3 (E KI5k LG HERbRIEY 1 Vi
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XARPGRIRZE S Langmuir 7 F2F0 Freundlich TR, KIRESEIE S5 Langmuir TFERF &
PEBLIF , B SO PR B AR K A IR B 55 6 Langmuir A5 78, 58 B 50 K R et 05 110 PR B 7 A DA 2 B S 2

Langmuir WM 7 27T 26509 %=i+§xce, Ho ge: TAEINE, molgs ce: TR BRI,
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0.999.
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2) SMEHTEBRRR R ERKRN: BKRARE > SLIEE =pH > FERE,
3) MR IRAESAE N BYEARIAE 200 H < WRBHITE] 2 he pH = 6. W IR EE N 30°C .
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