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Oxygen Transfer Efficiency of Four Kinds Substrates Applied in Artificial Aeration

Vertical-flow Wetland
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Abstract: In subsurface flow constructed wetlands; artificial aeration plays an important role in enhancing the ability of pollutant removal.
Oxygenation capacity of four substrates, limestone, vesuvianite, 500 grade ceramisite and high-strength ceramisite; are tested under three
kinds of gas volume [0.19, 0.38, 0.76 m’+(m’*h)™' ] in artificial aeration vertical-flow wetland. When the gas volume is 0.19
m’ *(m’*h) ™", the results demonstrate that the oxygen utilization of 500 grade ceramisite and high-strength ceramisite are highest as 14.39%
and 14.21% > and the oxygen utilization of limestone and vesuvianite are 11.68% and 13.11% respectively. With the increase of aeration
intensity, oxygen transfer efficiency parameter K, rises accordingly. However, the oxygen utilization of vesuvianite and two other kinds of
ceramisite decreases with the increase of aeration intensity. The oxygen utilization of vesuvianite; 500 grad ceramisite and high-strength
ceramisite are lower as 7.67%10.46% and 10.77% respectively when the aeration intensity is 0.76 m’*(m**h)~'. On the contrary, the
oxygen utilization of limestone get its maximum value of 14.04% as the aeration intensity is 0.38 m’ *(m’*h) ™" .
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Table 1  Characteristics of four kinds of substrates

WH TR T % KLA% /mm AT /goml ! TLBRE %
1 Vel Si0,:0.5~1.5, Fe;03:0.1~2,A1,05:0.2~2.5, Ca0:45~55 13~16 2.68 32.2
2 Klif Si0,:45 ~ 60, Fe,05:5~15, AL, 05: 15 ~ 20, Ca0:5 ~ 10 13~15 1.79 2.2
3 500 2% P i Si0,:62.12, Fe,05:7.84 16 ~20 0.99 35.0
4 1531 5 2% B A Al,05:16.32, Ca0:3.26 14~16 1.58 36.9
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Fig.1 Experiment devices figure of oxygen transfer efficiency test
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of 0.19 m**(m?*h) !

9
8 [
7 f—
— 6 [
|
[
20T
S 4r
Sl . GRE
—o— KA
2 —a— 5004 Fh:
1 —x— T R B R
0 | 1 | \éEl
0 2 000 4 000 6 000 8 000 10 000

tls

3 BRS52E 0.38 m’ s (m’*h) ' BTRY DO-£ H 4%
Fig.3  Changing with time of DO in aeration intensity
of 0.38 m’ * (m? *h) ™!

R
g4
8 3 —a— GRA
—o— kIlF
2 —a— 50048 gL
—x— F TR M
1 —— %
0 L I ! !
0 2000 4 000 6 000 8 000 10 000

tls

El4 BESIBEN 0.76 - (m?-h) ~ BT H) DO-¢ %%
Fig.4 Changing with time of DO in aeration intensity
of 0.76 m**(m*<h) !



2 3 WKL S O S T ELR IR M 4 FRIE R SR A M REF Y 405
£3 TRBSEETHEEBRESHY
Table 3 Oxygen transfer efficiency parameters of various aeration intensity
, AR M R , R R St S PR AR R
R i LRH R oy
ARA /mL*min ! /m’ e (meh) ! AR/ RS c, K, /Leh™! HRRY R WL Ky go/Loh !
100 0.19 25.4 6.80 0.2575 0.989 1 0.2265
S 200 0.38 21.2 7.36 0.4739 0.9962 0.460 6
400 0.76 25.4 6.80 0.768 4 0.9992 0.676 0
100 0.19 22.8 7.15 1.3789 0.972 1.2903
el 200 0.38 13.8 8.59 2.6784 0.9659 3.1027
400 0.76 14.8 8.40 4.689 3 0.9725 5.304 8
100 0.19 25.2 6.82 1.6377 0.9939 1.4477
i1 200 0.38 21.0 7.39 2.7492 0.997 2.684 8
400 0.76 20.9 7.40 3.462 8 0.991 6 3.3897
100 0.19 24.5 6.91 1.768 3 0.9916 1.5893
500 £ Bk 200 0.38 21.2 7.36 2.3565 0.9973 2.290 4
400 0.76 19.8 7.57 4.6015 0.984 6 4.6234
100 0.19 26.5 6.67 1.8314 0.9913 1.569 8
T o 20 o 200 0.38 25.8 6.75 2.7399 0.990 8 2.3878
400 0.76 25.1 6.84 5.373 0.9973 4.7609
1) Koo NI 20°C K 0.84 x 10° Pa R HIbRHE(E
FH I 5 RIS 4 AT 50, AT 7 38 0 (P A5 10 bl R 16.00
703 T AR Y AR 22 A B SR 3R T, 500 2% B ks A 14.00 |-
e R 2 W ) AR 2R O A & R R AR 12.00 -
. o e L
PEIT, 4E 0.38 m » (P oh) ~ BRA R T 28 40 5 5 %
" - O o " - E 800 |-
AR IR A R P 26 v 1 S 78 A T R B AR, L% £ o0 .— ERE
RO 2 AR S R 2 s e 3 A ' —— kuif
N o L . 4.00 |- T —a— S00HIR
B AAAAER TR R de/di MR 200 L o aal
. - N N —w— 5
FIHZ E, RIEANXC), AHEBEE do/d FEM 0 ! J L n n
0 0.2 0.4 0.6 0.8 1.0 12

SRS RN K S WAIE AR E o HH
Koo £ MR SERAT T e, R AEE ME de/ di
H K M RGE S K 8 3 BB SBTR A (K8 R AT O,

B 3 B /m>-(m2-h) !

5 FRBSEBETHEIAE

Fig.5 Oxygen availability ratio of various aeration intensity
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Table 4  Oxygen transfer performance of different substrates at different aeration intensities

, N Ki.o0 del dt R,

A pen /e (m? b)) ! /Leh™! /kg* (m® *h) ! /kgeh™! El%
0.19 1.2903 0.009 7 0.000 208 11.68

el 0.38 3.1027 0.023 4 0.000 500 14.04
0.76 5.304 8 0.0400 0.000 855 12.01

0.19 1.4477 0.0109 0.000233 13.11

KA 0.38 2.6848 0.0202 0.000 433 12.15
0.76 3.3807 0.0255 0.000 546 7.67

0.19 1.5893 0.0120 0.000 256 14.39

500 2% B ki 0.38 2.290 4 0.0173 0.000 369 10.37
0.76 4.6234 0.034 8 0.000 745 10.46

0.19 1.569 8 0.0118 0.000 253 14.21

e R G B L 0.38 2.3878 0.0180 0.000 385 10.81
0.76 4.7609 0.0359 0.000 767 10.77

0.19 0.2265 0.0017 0.000 080 4.52

S| 0.38 0.460 6 0.0035 0.000 163 4.59
0.76 0.6760 0.005 1 0.000 240 3.37
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