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Soil Sand Gravel

Expected substrate:
1). Carrier for biofilm development
2). Medium for wetland plant
growth...
3). Low-cost adsorbent
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Novel constructed wetland

system (CWs) for high strength
wastewater treatment
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€ Alum sludge is an

inevitable by-product
from water treatment
process.
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Alum sludge

4 Alum sludge in Ireland:

> 15,000 — 18,000 t (dried solids)/pa
> As a waste
> Landfilled

Alum sludg

Moisture content
2-75%
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Chemical composition Amount

Aluminum ( as Al,0,) 260-463

Iron (as Fe,0;) 11.9-12.3

Calcium (as CaO) 11.6-11.7
Magnesium ( as MgO) 7.4-7.6

Humic acid ( as TOC) 96.4-98.5

Cr 16.0-16.2
8.2-8.4

10.6-11.8

H,O at 105°C (moisture content ) 10.2

H,0 at 1000°C 260-270

Alum sludge & Phosphorus
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Model wetland

Electrical
mixer

E/’I

Influent tank

Landscape design of novel CW for
domestic wastewater treatment in new
emigrant area in Fengxia county

b

21-Nov-18



Effluent

S5

S4

S2

S1

70 cm
Vi=4.75L
Vi=2L

A

_vinfluent

P

21-Nov-18



21-Nov-18

ce
5 () B
=] 3

o
c
(]
[=

—
gscrn\ — =
g
Medium: 65 cm Al-sludge -~ 2

Support: 10 cm gravel -~ ~4_/c:

310




2 months later

4 months later
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This is a win-win technique &

contributed to sustainable
development...

CW service-Leitrum project
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CW service-Leitrum project

CW service-Leitrum project
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Full scale alum sludge-based
CW systems in China
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E;odular CW promotion

E Eodular CW

21-Nov-18

13



E ;odular CW

E ;odular CW

21-Nov-18

14



E Eodular CW

E ;odular CW

21-Nov-18

15



E Eodular CW

E ;odular CW

21-Nov-18

16



E Eodular CW

E ;odular CW

21-Nov-18

17



E Eodular CW

E ;odular CW

21-Nov-18

18



E Eodular CW

E ;odular CW

21-Nov-18

19



E Eodular CW

E ;odular CW

21-Nov-18

20



21-Nov-18

_Alum sludge
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Stage I: 0-61 days
Stage Il: 61-126 days
Stage Ill: 126-189 days
Stage 1V: 189-220 days

Aeration only in stage IV

Diffusor
With phenol concentration
(mg/1) of 3,5,10 and 10,
Alum Air respectively in stage |, II, Ill and
sludge Pump \%
Effluent Pump
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We propose the following flow
chat for the Phenol WW
treatment in practice:

1) Current process
Influent
mmmmm) | Per-treatment | =m)  Biological treatment | m=) Effluent

2) With high Phenol concentration

Influent
4 Per-treatment =)  Biological treatment =) CWs

3) With low Phenol concentration
Influent Effluent
mmmmmm)  Per-treatment =) Alumsludge-based CWs  mm)

Effluent

=)

you !
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