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ABSTRACT

Because much more and more surface water and groundwater have
been polluted in China, it is necessary to develop new technology to
remedy polluted water body in order to overcome the shortage of water
resource. Organoclay is good material for environmental remediation
and wastewater treatment due to its abundance and cheapness. Thus, the
mechanism and application of combined treatment organic
contaminants using organoclays and microorganism are researched. The
results are as follows:

1. Natural montmorillonite is modified with a quaternary
ammonium compound, hexadecyltrimethylammonium (HDTMA). This
modified clay is also called organic montmorillonite. The stability of
this organoclay becomes low if the amounts of HDTMA are high, and a
few of HDTMA can be desorbed from 1.0CEC organic montmorillonite.
The stability of organic montmorillonite decreases under strong stir and
high CaCl, concentration. But, its stability increases in high NaCl
concentration, acid and alkalic solution. There is no effect of
temperature on stability of organic montmorillonite from room
temperature to 70°C. The stability of organic matters adsorbed to
organic montmorillonite become frail under high temperature, pH and
intensity of ultrasonic. But, inorganic salts almost have no effect on
their stability.

The sedimentation velocity of organic montmorillonites increases
if the amounts of adsorbed HDTMA are from 0.3 to 1.0 times of cation
exchange capacity (CEC). It also emerges that the sedimentation
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capability of organic montmorillonites is improved and that the various
HDTMA-modified montmorillonites have similar sedimentation
capabilities after they have sorbed organic matter from oily wastewater.
Organic montmorillonites (especially 0.5 CEC) had good sedimentation
capabilities after microorganism adheres on the surface of organic
montmorillonite.

2. Effect of organoclay on activity of microorganism is determined
not only by kinds of soils or clay but also the amounts of cationic
surfactants modified to clay. Modified soils such as modified black soil
can strongly restrain the activity of microorganism if high amounts of
surfactants are exchanged to soils. But, HDTMA-modified
montmorillonite has little effect on capability of phenolic microbial
degradation even if amount of HDTMA is same as its cationic exchange
capacity of organic montmorillonite.

3. Organic montmorillonite can effectively sorb organic matter in
oilic wastewater. The sorption capability of organic montmorillonite
increases if its amount of HDTMA exchanged to organic
montmorillonite is high. Only 40%~60% of sorption capability of
organic montmorillonite is regenerated by electrolysis. Though
microorganism can degrade organic matter adsorbed to organic
montmorillonite, the biological regeneration capability is lower for
organic montmorillonite sorbing oil matters.

4. Compared with natural montmorillonite, the adsorption ability
of HDTMA-modified montmorillonites is higher. The higher are the
concentration of phenol or the modification amount of HDTMA, the
adsorption ability of organic montmorillonite is bigger. The sorption
isotherm of phenol accords with partition. The modified clay has a
strong buffering ability to acid or alkali. With the different initial pH
(5~10) in phenolic solution, the final pH of solution is all near to 7.2.
The adsorbed phenol can be desorbed quickly from modified or natural
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montmorillonite in alkaline condition. When pH is higher than 13, the
desorption rates are higher than 90%. Afier alkaline regeneration of
phenol-adsorbed organic montmorillonite is done for several times, the
adsorption abilities of modified montmorillonites change worse. But the
decline rate of sorption capability is slower if organic montmorillonite
loads more HDTMA.

5. The phenol-degraded yeast (Pityrosporum sp.) has been isolated
from activated sludge. The effects of environmental factors on biological
regeneration of organic montmorillonite sorbing phenol are evaluated.
The results indicate that completely biological regeneration of modified
montmorillonites sorbing phenol can be finished finally if there is
enough contact time, though the regeneration time of organic
montmorillonite which has high modified amount is longer than that of
low modified amount. The pH change has little influence on the
biological regeneration of organic montmorillonite sorbing phenol in
aqueous solution. The optimal pH for biological regeneration is around 7.
Phenol sorbed in organic montmorillonite is biodegraded effectively in
temperature from 20°C to 35°C. The optimum temperature for
biological regeneration is 30°C. With the increasing of shaking speed,
the regeneration efficiency increases correspondingly. But above the
speed of 150 t/min (revolutions per minute), there is no notable rise in
the phenol removal rate. The more is yeast’s biomass, the regeneration
efficiency of organic montmorillonite is higher. The nutrient salts play
an important role in the biological regeneration. Only sufficient nitrogen
and phosphorus supplied, there have been satisfactory regeneration
results of organic montmorillonite sorbing phenol in short time. Besides
1.0 CEC organic montmorillonite, the adsorption ability of organic
montmorillonite remain high after 6 recycles of biological regeneration.

6. On the base of the biological degradation of phenol of 700mg/L
by yeast in presence of organic montmorillonite, we develop a model
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which can be described the process of combined treatment phenolic
wastewater using organic montmorillonite and microorganism and
obtain coefficient of slow release of phenol. With checkout using the
phenol of 400mg/l, this model is very useful to predict the biological
degradation of phenol in presence of organic montmorillonite.

7. The phenol sorption characteristic of HDTMA-modified
montmorillonite which is immobilized with polyvinyl alcohol (PVA) is
researched. The results show that immobilized organic montmorillonite
has a strong sorption capability for phenol and buffering ability for acid
and alkali. Under the different initial pH of phenolic solution (4~9), the
final pH is all near to 7 in phenolic solution after the immobilized
organic montmorillonite is added. Temperature has little influence on the
adsorption of phenol. The adsorption of phenol is greatly affected by the
initial phenol concentration, the flow speed of phenol solution and
regeneration reagent (NaOH).

Phenol can be desorbed from immobilized organic montmorillonite
in alkaline condition. When pH is higher than 10, the desorption rate of
phenol is very high. The adsorption abilities of immobilized modified
montmorillonite become a little worse after it is regenerated with
alkaline. Pityrosporum, a phenol-degrading yeast, can degrade sorbed
phenol in immobilized organic montmorillonite and makes it regenerated.
The microbial regeneration of immobilized organic montmorillonite is
batter than alkaline regeneration

8. The oilic wastewater is treated in organoclay-biological
fluidized bed when organic montmorillonite is acted as carrier. The
results show the effluent oil and COD concentration can reach national
exchangeable water standard if the influent oil concentration is less than
150mg/L. Its optimal conditions for oil degradation are 30°C and
amounts of organoclay of 12 ~ 18g/L. The effectivity of
organoclay-biological fluidized bed is better than that of activated sludge
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if it is used to treat high concentration oil wastewater.

9. Terephthalic acid (TA)-degraded microorganism (Psedomonas
sp.) is isolated. This microorganism can degrade TA under a pH range
from 5.5~9 and the optimal range of pH is 5.5~8 for TA degradation.
The optimal temperature for TA biodegradation is 35°C. TA degradation
efficiency is higher in unit time if more biomass of TA degraded
microorganism is added. During the process of degradation, TA
degrading microorganism can enhance the pH value if the initial pH
value is low.

TA wastewater is treated using organoclay-biological fluidized bed
in which Pseudomonas and organoclay acting as carrier are added. The
results show that the TA removal rate is more than 90% when influent
TA concentration is 1200mg/L. Compared with TA removal rate, the
result of TOC removal rate shows TA can be completely degraded in
organoclay-biological fluidized bed. The organoclay-biological fluidized
bed is operating stably when removal TA load of 2.83kg/(m>-d) is higher
than activated sludge progress. If alternation oxidation is done, Nirogen
can be removed while TA is degraded. Besides lh (oxidation):3h
(anoxidation) progress, the removal rates of COD, TA, NH3-N, NO; -N
and TN were more than 90% respectively. The treatment capability and
effluent quality for 1h:3h progress are better in organoclay-biological
fluidized bed than that in control fluidized bed .
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