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1 o (30°C 200r/m)
1 105°C o
Table 1 Quality of wastewater 2
coD,, 500°C 3h
pH (melly  (NTU) DO(mg/L) 30min
3.32~4.43  6~9 30~72 10 ~25 5.5~7.8 (200r/m) 105°C
3.82 7.3 45 15 7.1 °
(3) (NaCl)
1.2 0.8mol/L.  NaCl
THZ-C DHG -9246A 70 ~75°C 2h
HH - S LA -204
SX2-2.5-1.0 TDT -1 60min(30°C 200r/m)
KQS -500TDB o 105C
1.3 1.5.2
6g 250mL
2 150mL 15min
2 (180r/m) o
Table 2 Chemical compositions of zeolite o
( (%))
2
Si0, AL O Fe, 0, Ca0 MgO K,0 Na, O
68 ~70 13 ~14 1~1.8 1.8~2.20.9~1.41.6~3.90.6~1.6 2.1
1.7 ~2. 4mm < NaCl
1.4 : 4
( )
pH coD 3
NH, - N . o NaCl NH,
L5 0.84mg/g
1.5.1 30%
€)) NaCl
0. Imol/L ° .
50°C %h Z-Na" +NH, —»Z - NH, + Na’
60min e °
3
Table 3 Comparison of the effects of removing ammonia-nitrogen between modified zeolite and natural zeolite
p( ) p( ) p(NaCl ) p(HCI ) p( ) q( ) q(NaCl ) gq(HCl ) q( )
(mg/L) (mg/g)
4.43 2.22 1.07 1.92 2. 14 0.55 0.84 0.63 0.57
P q
2.2 3.79mg/L
1.7 ~2.4mnm. 0.8 ~ 1. 7mm. 0.4 ~ 1 o

0.8mm 3 NaCl 6g 1.7 ~2.4mm.0. 8 ~ 1. 7Tmm
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Fig.1 Relationship between zeolite particle size

and ammonia-nitrogen removal efficiency
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Fig.2 Relationship between contact time and
ammonia-nitrogen removal efficiency
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Fig.3 Relationship between temperature and

ammonia-nitrogen removal efficiency
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Fig.4 Relationship between reused times and

ammonia-nitrogen removal efficiency
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Research on zeolite modification and its removal of
ammonia-nitrogen in source water

LIU Tong' YAN Gang’ YAO Liwong® LU Li-giao> ZHAO Tinging" ZHANG Wen-yi’
(1. Huatian Engineering & Technology Corporation MCC Ma’ anshan 243005 China;
2. School of Environmental & Safety Engineering Changzhou University Changzhou 213164 China)

Abstract: High concentration of ammonia-nitrogen in source water is extremely harmful to human health. How
to remove ammonia-nitrogen efficiently and at low—cost in tap water has been a tough problem for numerous
water plants. In this study experiments were conducted using source water to investigate the effect of zeolite
size contact time and temperature upon the ammonia-nitrogen removal by zeolite modification with acid salt
and high temperature and the ammonia-nitrogen removal test. The results show that NaCl-modified zeolite has
better removal efficiency. Under the condition of particle size being 0.8 ~ 1.7 mm temperature of 25<C
contact time for 15 min the ammonia-nitrogen concentration in source water is decreased from 4. 43 mg/L to
0.3mg/L while the removal rate comes up to 93.2% . The mechanism of removing ammonia-nitrogen by
modified zeolite is zeolite surface (and internal pore) adsorption and ion exchange. Using modified zeolite
partially to replace the common quartz sand in fast filer is only needed for ordinary water plants to remove
ammonia-nitrogen effectively in drinking water. Financial estimation show that the investment increases only by
33 ~39 yuan/m’ while the running costs basically un-increases.

Key words: modified zeolite; source water; ammonia-nitrogen; COD,
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A prediction model of unsaturated residual slope soil with water content

changes based on improved BP Neural Network

XIAO Zhiyu' CHEN Chang+4u' PENG Zhao
(1. Institute of Geotechnical Engineering Hunan University Changsha 410082 China;
2. Shenzhen Expressway Engineering Consultants Co. Ltd Shenzhen 518034 China)

Abstract: A study of the mechanical properties of an unsaturated residual slope soil is of the engineering
significance. General laboratory triaxial tests are carried out to obtain the stress — strain relationship between
the unsaturated residual slope soil and the changes in water content. Improved BP neural network prediction
model is established based on test data. The results from comparing predicted values and measured values
show that this network prediction model has good fitting precision and good generalization ability. The method
can better predict the unsaturated residual slope soil strength under any corresponding water content. The
results can also provide a reference for engineering applications.

Key words: unsaturated residual slope soil; suction pressure; water content; triaxial test; BP neural network



