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Research on Transport and Transformation

of Contaminants in the Unsaturated Vadose

Water Zone

Nie Yongfeng. Liu Zhaochang and Li Yadong (Dept.
of Environmental Engineering, Tsinghua University, Bei-
1ng)

The potential impact of contaminants on groundwater
through transporting in unsaturated vadose zone was stu-
died in this paper. By means of theoretical analysis, the
methematical functions of convection, dispersion and ad-
sorption-desorption processes of pollutants were touched.
The main attention was paid to the permeability of tilling
layer, plough pan and lower aeration zone. The plough
pan was refered to the controlling layer of water per-
meation in terms of the measurement Tesults of samples.
The soil-water characteristic curves of three typical soils
(fine silt, silt and very fine sand) were made out. The
parameters for unsaturated hydraulic conductivity of loam
was obtained through curve fitting. Compared with that
of foreign scholars. The results were considered prac-
ticable.  Furthermore, the transport and transformation
ot pollutants presented by tritium (tritiated water) were

researched in an unsaturated column. (See pp. 2—6).

Cytogenetic Toxicity of Mercuric Chtoride on
Human . wmmphocytes and Preventive Effect of

felealite

Meng Zigiang aend Zhang Lianzhen (Dept. of Envi-
ronmental Sciences, Shanxi University, Taiyuan)

The protective effects of sodium selenite (Na,Se0;)
apainst the cytogenetic toxicity of mercuric chloride (Hg-
Cl)) were investigated on human whole-blood cultures in
relation to induction of sister-chromatid exchanges (SCE)
and delay of cell cycle. Mercuric chloride caused a do-
se-dcpendent increase in SCE and delay of cell cycle. Tt
strongly affected the ability of human lymphocytes to di-
vide in vitro, the number of cells dividing 3 times within
7. hours in culture was strongly decreased. Sodium se-
lenite also induced SCE, but had only a smaller effects
at the low concentration (3X 10 ™ mol/L) than mercuric
chloride. SCE (requency increased significantly in culture
enly containing mercuric chloride of 1X107°mol/L and
ccl} toxicity appeared in culture only at the concentration
of sodium sclenite of 1X 10 "mol/L. Beyond the limirs,
cell growth stopped. However, when selenite (3% 107 "—
1% 107" mol/L) was added simultaneously to cell cultures
containing mercuric chloride (1X 1073 mol/L), induction
of SCE was prevented and the cell cyele was delayed. The-
- existed a clear doserelated manner. Wl n selenite 3nd

mercuric chloride were simultaneously ad icd at a molar

ratio of NaSeQz: HgClo=1:1, cells in treated cultures
showed no increase in the SCE frequency and no delay in
cell cycle time. These results indicate that sclenite and
mercury mutually antagonize the ability to cause DNA
damage leading to the formation of SCE and the declay of

cell ¢ycle. (See pp. 7—9)

A Preliminary Study on the Characteristics of
Bioparticles in Anaerobic Attached Film Ex-
panded Bed (AAFEB) Reactor

Xu Xianyang, Zheng Ping, Feng Xiaoshan (Environ-
mental Science Department, Zhejing Agricultural Univer-
sity, Hangshou)

The characteristics of bioparticles in AAFEB reac-
tor with continuous steady statc operation has been studied
in this paper. The biolegical mechanism for high cffi-
ciency operating performances of AAFEB rcactor with
steady state from these respects as {ollow: sludge retention
time (SRT), microbial compasitions (methanogens) in bio-
film, change and distribution features of acid producing
activity, methane producing activity and coenzyme Fioo
contents of bioparticle, which obtained from various sam-
pling spots of AAFEB reactor during operation. Mean-
while, it is also showed that substrate transfer resistance
exists in bioparticles or biofilm, and becomes of signifi-
cance at low substrate concentration and in thick biefilm.
(See pp. 10—15)

A Study on Photosynthetic Bacteria (PSB)

Contact-Oxydation Process

Shi Jialiang and Xu Yatong (Department of Environ-
mental Science, East China Normal University, Shanghai);
Sun Zhendi (Tong Xing Hoslery Manufactory, Shanghai)

Treating bean-fond wastewater by using PSB contact-
oxydation process has been made in order to purify high
cencentration organic wastewater under the conditions of
bimited space. Upflow contact oxidation reactor with two
stages has been adopted.  Under the following conditions:
intluence CODg, reaches 10500mg/L{BOD,6009mg/
L}, vontainer A volume load 10. 48kg COD¢,/M’-
dav (6ky BOD/M®.day), container A etrluent-
COD¢, reaches 83'mg/L(BOD, 1!Smg/L), percent-
age ot COD¢, removal 9294(BOD,; removal percent-
age 97.59). Under the conditions: coutainer A +
B volume load reaches 5.24kg COD¢,/M* - day (3kg
BOD,/M? . day), effluent container A + B reaches
395mg /L(BOD,, 38.7mg/L), percentage of CODc,
removal 96.295(BOD, removal percentage 99.4S%).

The quantity of PSB measured and the ratio of PSB/
heterotrophic bactcria in container A, which hears high

load, is larger than that in container B. This illustrates



