27 2 — Vol. 27 No. 2

2002 3 Earth Science— Journal of China University of Geosciences Mar. 200 2
1 2 2 2 2
’ ’ ’ ’
(1. , 100083;2. s 100083)
Ky .
K’l' ’ )
: X703 A
: 1000—2383(2002)02—0203—06
(1974—>, ,2001 ( ) s

. E—mail:jthe@cugb. edu. cn

, :C, .mg/L;C,
(constructed wetlands) . ,mg/L; Kr ,
(sand filter trench) d';z ,d.
[i~14]
, 1
20 90 , X
) COD, , BOD; , NH/ . .
, (1 .
Ll.Zi.
’ : 7 (Monod) 51,
Ky S
: #TKs+S 2
. :# (d71 ) ’
. , X
1 dX
%:e*Krf, (D » MEXCC E;S (mg/L);
lumﬂx
: 2001—10—28 - B
: Grogsouzrosy;s (43K ’ P e/ 2

(No. 49832005).



204

27

(7/> (5] ’
r»=Yv.

’ /’(max - vaax ’

(3 2,
L VS
UTKstS
: U (dil ) )
s V— T
(d");Ks
V= Uy / 2
dVg (
- + .
Ms :Ms+dMs+dVRU9
*C]Mg:dVR‘U.

MS:_MSO (1_Xs) Iy
dMs: 7MS() dXSZ*dVR”U.

Xs dXs
Vi = MSO Jo v 5'
VM
Ms
dl______l_____dVR
MstdMs

v M

1

)
(3)
(4)
1 dS
X Z,"Z)H]ﬂx
dly
D,
(5)
(6)
7
[4]

Fig. 1 Plug flow model for materiel equilibrium calculations

:]\45o :VOCSO Ja=Vr/V, 9XS:1*(C5/CSO )

D

==
M, .V, Cy,
S N ’CS7XS
Vi
s U
@ ®

Cs,
Vgl = (Cs, —Cs) +Ks ln e
S

€)) Cs>>Ks
€D :
Cq
= LJ % dC59
ijax CS
:(Umaxt:(jsO —CS-
(10 ,
Cs<<KS ’ "U%‘UnLSCS )

(= [ Ks G
L= Cs"

Cg Umax

SO
:vmaxt:KS h’l C_S ’

:(gjss :eivr}?iix
12 ,

9

8

€D

~
s U2 Unax »

(9

(10)

1D

(12)



205

2
~—~ 200
o vme=20d" k=500 mg/L
b0
2 150 Van=40 d
B
i}g 100 V=60 d !
T V=80 "
= 50 V=100 d”

; i 0 L n N |
0 > K {"lﬁgﬁjl"l/d 15 20 0 20 40 60 80 100
25 B s i
o KA/
2 4 KS » Umax
Fig. 2 Stages of substrate concentration changing Fig. 4 Curves of substrate concentration changing when

Umax Changing

Ks=500 mg/L, vu=300d"

-
on
g 2200
600 Ci=1 000 " o K=1 000 mg/L  vee=100 d”
A on
;1? 400 g 150 Ks=800 mg/L
= = Ks=600 mg/L
_Z S R § 100 Ks=400 mg/L
- 0 = = o K=200 mg/L
0 3 6 9 12 = sof
KI5 l/d ] 0
0 5 10 15 20
3 K B I/d
Fig. 3 Curves of substrate concentration changing
a @ 5 b an s e D T Ks
ao d a Fig. 5 Curves of substrate concentration changing when
Ks changing
2
’ ’ CS — 71’?“[
C (S S
S,
3 1, 0
b
b b
[[ ’ KS Umax
’ b
Ks,v
s CS >>KS ’ s C ’ 57 T
S _ “max
(9) H ]]] ’ CT =e Kg' ’ Umax
=0
b CS<<KS b . KS . KT . .
’ Unmax
3 ’ ’ KS
a b C a b.c R
b b
c b . d a (D
b
b a. , N
4 KS » Umax
vmax b b
, : 9 . )
0.9954,0.9957,0.996 9,0. 997 6,0. 998 2. 5) . .
Umax ’ KS . s . 0
KS ’ ) K']‘ )
s :0. 999 0,0. 998 3, .

0. 996 6,0. 992 9,0. 981 0. ; . ,



206 — 27

b b l
KS » Umax ’
,(9) Table 1  Comparison of the first order rate constants of some
, , foreign constructed wetlands and this experiment
. Kr/dil
KT , . (SF) BOD;s 1. 104 Reed 9]
(FWS) BOD;s 0.678
SF BOD; 2.9
3 SF BOD; 2.8 Burgoon 1]
SF BOD:s 5.0
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Discussion on Hydraulic Loading and Effluent Effect
in Wastewater Infiltration land Treating Systems

HE Jiang-tao', DUAN Guang-jie’, ZHANG Jin-bing®, TANG Ming-gao’, ZHONG Zuo-shen’
(1. China Uniwversity of Mining and Technology, Beijing 100083, China; 2. Department of Water

Resources and Environmental Engineering » China University of Geosciences, Beijing 100083, China)

Abstract: In the wastewater infiltration land treating systems, the relation between hydraulic resi-
dence time and effects of effluent is directly associated with the relation between system scale and effects
of effluent. The relation between pollutants removals and hydraulic residence time following first order
dynamic equation is commonly accepted. This paper further discusses this question from the point of mi-
croorganism increasing dynamics. Results show that, strictly speaking, the relation between concentra-
tions of different pollutants in effluent and hydraulic residence time is an analogous exponential relation,
but actually, its curve shows a superposition of a straight line and a negative exponential curve, but not
a pure negative exponential curve, Application results verify that, treating efficiency of different systems
can be compared and evaluated by the first order rate constants, Ky. To improve the treating efficiency
and reduce the land using and investment, we can adopt measures to improve the activities of microor-
ganisms around the first order rate constants, Kr, integrated indexes reflecting the purifying capability
of different systems.

Key words: wastewater land treatment; hydraulic residence time; effect of effluent; first order dynamics.
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