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Tab. 1 The physical and chemical parameters of the influent in the IVCWs(mean)
pH CODer BODs KN TP
C Hs/ e (me/ 1) (mg/ 1) (mg/ 1) (mg/ 1) (mg/L)
17.7 7.9 424 86.7 18.5 5.5 Q2
2.2 (cfu/g) 2
. , 3.6—10.0
J# 24 3 .
[12] 1# 2#
200 2 , 3# 4.6-5.5
, 202 4—S5 , ,
2 [ cfu/ g duy soil |
Tab.2  Amounts of microorganism of the IVCWs in the greenhouse [ cfu/g( dry soil) |
(%109 (% 10%) (%109
1 36(7 2) N(7.9) 80( 5)
2 6(0.36) 21(5 10(2)
3 14 4) %(8.2) 20(4 6)
4 3(0.4) 14(3) 5(0.31)
5(CK) 44 8) 18(4. 1) 20(31.3)
6( CK) 12(25) 3(1) 20(4 3)
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1.3—12.0 1# 2#
2.3
3# ,
, 1.3—1.7,1.00—5.97,2.2—2.9 .
, ( 3
3 (37°C)
Tab.3 Enzymatic Adivity of the IVCWs in the Greenhouse
(Mg(NH3 N) / g,48h) (Wg( )/g,5h) (UL H*/ g, 12h)
1 75.69(12 5) 134. 75(20. 5) 3800 05( 36 6)
2 33 97(6.1) 63.29( 10. 2) 122 09(12 1)
3 54.83(8) 93 92(15) 380 05( 36 6)
4 39.00( 6) 53 08(11) 31 52(3.1)
5(CK) 56 9(7.2) 22.46(5. 2) 128 65(10 1)
6( CK) 21 74(4.2) 53.08(10.2) 55 24(4.1)
2.4 1 —6mg/g
, 70% ,
s 10
1
1 ,  3# g"ls N
, S i
=12
’ cg
1# 2# 3*2 6
, 5.3 8 |
2.5 i ! ﬂéf;é Samiles
( 4 , !
1# o 34 Fig. 1 Respration of the substrate of the IVCWs in the Greenhouse
4 ( )
Tab. 4 Biofilm and eneyme activity of the IVCWs in the greerhouse
(mg/20g) % ( I % ( I
1 61. 464 75. 89 11155
2 28.25 34. 68 1186 %
3 76.116 571.73 438 40
4 20. 686 74. 04 1038 38
5(CK) 100. 246 . 95 290 2
6( CK) 62.516 70. 33 100
3 )
)
[13—14]
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MICROBIAL ACTIVITIES OF THE SUBSTRATE IN THE INTEGRATED
VERTICAL- FLOW CONSTRUCTED WETLANDS TREATED WITH
PHTHALATE ACID ESTERS

7HOU Qia-Hong, WU Zherr Bin, HE Feng, FU GurPing and CHENG Shur Ping
(Institute o hydrobiology. The Chinese Acadamy ¢ Sciences; S ate Key Laboraiory  Freshwate Ecology and Biotechnolagy. Wihan 430072)

Abstract: In this paper, a new-typed constructed wetland( IVCWs) consisting of downflow- upflow is described. Sub-
strates were sampled using a wlumn sampler in subsurface (7 —8cm). The amounts of bacteria, actinomyces and fungi
were determined using serial dilution plate method; substrate enzymatic activities, such as dehydrogenase, urease, phos
phatase were measured by colorimetry; soil respirations were determined using alkali absorption method.

This research was done afier the source water of IVCWs had been treated continuously with Phthalate Acid Esters for
more than one year. The results showed that the microbial adivities in the dowrr flow of both the control systems and to
treated systems were obviously stronger than those in the up-flow. As the effects of phthalate acid eaters on microorganism
activities were concerned, the enzymatic activities and respirations in the treated systems were stronger than the control
systems, and which in the former system were 2. 0—6. 9 times of that in the latter. The total microbial amounts showed
no obvious difference between two systems, but the community structure existed variation, especially, the fungal amounts
in the treated systems were 4. 6—5.5 times of which in the control systems, amount to 10°cfu/ g; Adding different phther
late acid eaters to two treated systems, the results showed that there was no obvious difference between treated systems
added to different long chain ( DOP) and short- chain ( DBP) Phthalate A cid Esters after the systems had been running for
one year, which were different from the results of incipience, and incipient results showed that the microorganism activr
ties of treated system added with DBP were higher than that added with DOP. The research results of wetland biofilm
showed that the mass of biofilm were 1 —6mg/ g, the enzymatic activities of biofilm amounted to 70% of the total medium
enzymatic activities, the activities of dehydrogenase were even 10 times of that of the medium, which showed that biofilm
was the main component of the wetland microorganisms and contributed more to the microorganism activities.

All of the parameters such as microorganism quantities, enzymatic activities and soil respirations in downflow chanr
ber are stronger than that in upflow. The substrate in downflow is 10cm higher than that in upflow, then the substrate
surface in upflow is prone to being submerged, and oxygen content there is lower; dissolved wastewater first passes
through downflow, then through upflow and nuirient contents in upflow chamber is also lower than that in downflow chanr
ber. The difference of oxygen and nutrient contents can directly influence microorganism population size. Enzymatic ac

tivities, respiration, and microorganism quantities show consistency to some degree, which shows relativity exists among
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them.

As microorganism quantity is concerned, there is little difference between treated systems (added PAEs for more
than one year) and control systems. Results show that Fungi amount in treated system is higher than that in control sys
tem. We also compare long chain PAEs( DOP) with short chain PAEs( DBP) , despite of the difference of water solubility
and degradation, results show that there are little difference, which is different from fomer research results ( added PAEs
for only one month) . The reason is that in early days, short chain PAEs is “ popular” with indigenous microorganism and
it can be taken as one carbon source, so former research results showed that microorganism quantities in system treated
with DBP is higher than that treated with DOP, but when systems work well for more than one year, microorganisms in
substrate adapt to environment, so the quantities difference is unconspicuous.

Urease and phatase have important effects during substance tranformation and they are important indexes of soil fer
tility. Dehydrogenase can be taken as one index of microorganism toxicity. We can do some research work on environmerr
tal compound toxicity from cell molecular level through determination of dehydrogenase activities. Urease, phosphatase
and dehydrogenase activities in treated systems is higher than that in control system, highly adaptation of microorganism is
the main reason, for VCWs is a stable and nuirition enrichment mair made ecological system, microorganism can quickly
rehabilitate their activities. As respiration is concerned, carbon dioxide produced by respiration in treated system is higlr
er than that in control system, all these factors such as high enzymatic adivities and added carbon source can lead to
higher respiration.

In this system, biofilm weight is 1 —6mg/ g, compared with biofilm weight of 50 —65mg/ g in hybrid biological reac
tor (working for 60 days), which shows that the biofilm in whole CW system is not mature. Because biofilm weight is re
lated with reactor type, substrate, water quality, microorganism, et al. In this research, the CODer of influent is about
80mg/ L., while in hybrid biological reactor, the COD,, is about 1000mg/ L. and pollutant load is higher than that in CW,
so the biofilm is relative mature. We can increase pollutant load to open out CW potential to treat wastewater.

From all above, we can conclude that after treated with PAEs for a long time, PAEs shows no inhibiting effect on
microorganism; Some indexes such as emzymatic activities, respiration in treated systems is higher than that in control

system. All these can supply biodegradation of PAEs with advantaged condition.
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