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Influent Quality of Rapid Infiltration System Using Artificial Soil for Treating Municipal Wastewater
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Abstract: An influent quality experiment of artificial soil rapid infiltration system has been conducted by using both soil column and
pilot — scale plant filled with artificial soil. The result showed that the requirement of artificial soil filter for influent SS concentration
was stringent, and its permissive range was in 60—80 mg * L~'. As the removal efficiency of preliminary treatment constructs of
pilot — scale plant for SS was about 75% , the range of influent SS concentration for treatment system was in a range of 220—390
mg * L™". The range of influent BODs concentration for treatment system was 250—500 mg + L', but it must be low than 180 mg *
L~" for artificial soil filter in winter. The range of influent COD concentration for treatment system was 400—700 mg * L.=', and the
optimum influent COD concentration for artificial soil filter was 200—300 mg * L~

Keywords: municipal wastewater; artificial soil; biofilter; influent quality; kinetics

AT PRIEA IR Gt e —Fh AL BET5 35, i
TR SRR —— AT S H A D 5 L Y
Fitk, BIFY) (SS) BEiH/KIEAUEIR, I RE2 i 1
FLIHE 98, VTR RE I W RE R ) B B 2 R URL AL 40
A ST A B S 2, HRRRLRE , 2255
B REE R, AN ORI A 5 o i 13k,
i R ASEIE IR PRRIS FE IR B L A ) b PR
e, DIEEARE B AR R G R Ky G 2, 1
W, BT AT IR ARAR YU, HAE A AL FRE
T332 B ARE ST IR, X £ 7K COD I BODs #¢
JERAT —RE MY 2R . ARTIHEST Y H AR 15 K

Y 7E B HA: 2001 - 03 - 16
{EZ R A HAE(1963—) , 5, VT09II A, AR R AR K 2 W IR 3A
Ber B ml oz e e

SS 5 AN T RIEBIRAK TG FRETI M FR,  $ih g R
KA SS ¥R B Fe AR, it N T+ 3 ARG K P RE A A
ML) L BRAE ISR, BT AN T R PR R G A
BTG et far e 7, £ 3 RGedE /K Hh g COD i BODs ¥
VG

1 #REFE

1.1 ZBUR R AR

FHd=8cm, h=120cm AT 4 kAL BEA [F] v
JE T B RE SR HLTS Y R E TR 5 7K, COD 2 5
AR, HYGHN 100—1 000 mg « L', SS N 7 M
Ji, HYGHE N 30—190 mg + L' &b B 3 AN A, 4%
1: 8 1 kb, B /K JEWIh 3 d 5 2as 17 o [l i e i 7k
ik COD ., SS ¥k 5B U8 % Kt Koo B EZR D



5521 BE 3 S A

HoOOR 229

KN TAJZXF COD . SS 1 LBRBCR, i IR IR 7K
WK .
1.2 kiRt oe

A 5 7K 28 8 5 10 5 Tt AN 3 2 e K A
AT H S PR 3 e R AU 112 m? 9N T 38
PRUEAT b B, 4% 10 8 J T LE, B /KB IR 3 d J5 sk
BATT 24F, EMWEIEEK S K COD . BODs I
SS M JE .
1.3 i A T T3 451E

A NECR BRI 20D = FRLAD £, HiluE AR
FAOR A 1
1.4 #iXizKAKR

BRI R FH B 5 7K 2 A i PE AR 7 5 1] 3 3 5] B [l
R HER I T BT K, K BRI ILER 1,

F1 ARATBIEKRE (mg - L)

The concentrations of pollutants in the municipal

Table 1

wastewater discharged into the Wan — Quan — He River (mg + L.™")

TiH s K7 e A% R
CoD 435 381 345 459 405
BODs 121 100 91 119 108
ss 201 245 203 253 226
TKN 29.5 28.5 315 32.6 30.5
POI" -P  1.40 1.16 1.22 1.27 1.26
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() Ko fB (W6 3) o AREXTIE IR CRAIBRBORLED 1) Ki
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mg + L7 VI, BB Ke fE 0] 464575 0. 3 em * min ™!
VAL, BB R K IRARRAE 95% LA L

3 EWIRRBEK SSHKE (mg - L") REHKIEIRE

Table 3 SS contents of the influent in the biofilter and its

effluent quality compared with the control standard

SS W e bt SRR+ KA bR R %
90—99 80 0. 143 0. 266 91.2
80—89 78 0. 159 0. 290 91. 1
70—79 72 0.175 0.317 95.3
60—69 66 0.194 0. 345 97.0
50—59 52 0.214 0.376 96.2
<50 29 0.237 0.410 96. 6
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Table 4 The requirement on influent SS concentration for the

artificial soil rapid infiltration treatment system

AT KGR K FHATIK RS REEREKEOR

, NI s 3 / /mg + L°" /mg L' BRFEK/9 /mg -+ L~!
(58) 5 AT AU RIBURHCR (KOMMDOER, oty el fmet BB me L
REH, “EERIEEOCHR, BB EMK, H%  69.9 245 50.0 79.6 249—332
Ki=a-e’™ (1) ®E 471 183 41.0 77.6 226—302
M+ a=0.3859, b= —0.0097, r= —0.982 2 fF if 38.9 253 60.9 759 294392
- 1% 208 226 54.3 75.7 259—346
AP+ a=0.6290, b= -0.0086, r= —0.9708,
F2 HAKSSEKEMAILEMRKSRERNZM (cm » min~')
Table 2 Effects of SS contents in the influent on the rate of infiltration of the artificial soil biofilter (¢m * min~")
PEK SSWKEE /mg - L' 33.7 45.6 51.3 67.7 102 105 118 129 186
R+ 0.287 0. 260 0.212 0.192 0. 130 0. 140 0. 130 0.131 0.058
R £ 0.539 0.488 0.398 0.361 0.244 0.263 0. 244 0. 246 0.109
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Table 5 Constant factor of BODs reaction rate in the artificial

soil column at temperature of (20 £0.5)°C
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Table 6 Constant factor of BODs reaction rate in the artificial soil

biofilter at different temperature

W MKW KRR SRR S ] S AR

T/°C Co/mg+ L' C/mg+L™"/cm * min~" ¢/min k/min !
6 81.67 4.99 0.338 51.62 0.054 2
10 74.48 3.53 0. 428 40.77 0.074 8
14 107.3 4.63 0.375 43.19 0.072 8
20 65.09 1.58 0.537 32.49 0.1145
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k=0.0289+4.0061x10°x T r=0.943 (4)

t=57.1-1.21xT r=-0.915 (5)
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Table 7 The requirement of influent BODs concentration for the

artificial soil biofilter

Vi &i's /mg - L' /mg+ L' /em * min™'  /min /min "
1 75.2 1.54 0. 461 38 0.102 3 LY S i TA] SN R 3R HEACHE RE IR
2 76.2 0. 380 0.337 52 0.101 9 T/%C t/min k/min " BODs (mg - L")
3 75.7 1.68 0.473 37 0.102 9 5 51 0.048 9 182
4 115 0.760 0.357 49 0.102 5 10 45 0.069 0 335
5 88. 6 3.99 0. 583 30 0.103 3 15 39 0.089 0 482
6 98.2 1.66 0.438 40 0.102 0 20 33 0.109 0 548
7 107 6.71 0. 648 27 0.102 5 25 27 0.129 1 489
30 21 0.149 1 344

15 KAEN T AP PR v iy B INER] 2, ATARHE A
TAHWEKRIERE (L) 5FHaRE (V) ZitE S
>k, = (3) .

t=L/V V=Kt/p (3)
K L— AN T LB (em), A FR SR 100 cm;

Ke——FE R I 2 8 2 (em » min ') 5
LRI (cm + min ')

p—iﬁ%%@fg,ﬂi%éw@ 17.5% .
i%ﬁTUﬁ%AIiﬁf¢ﬁ Yo
W%M%XEEJH TR FEE T A A S 07 38 1 5 T AR
:M@%Aiimﬁiﬂﬁﬁ*ﬂi$imﬁﬁﬁA
2 (2) H, ATRATFE S TRDR B2 45 N L R BRgB R

2.2. 2 AFER G HEK BODs MR B 1) ZE5K
R AN ) B N T 38 R 9 i 7K BODs & & I
@u&%ﬁé%%ﬁﬂ%ﬁﬁBmx%£%$,ﬁﬁ
%ﬁ&ﬁ%%ﬁmBMLWFLW( o A
%ﬁﬂm$3mxﬂfﬁ?%ﬁ,ﬁkiiﬁf
&ﬂﬁﬁBMk%@?ﬂ@Eﬁﬁ3xm% Lo,
2.3 Ftigksk COD iREMZER
2.3. 1 N T HPuBIRXT#EK COD MR B Bk
FRAG— R FIASE] COD e BE A 175 7K 1B g5
MR 7K COD RS IEHZE Ke 8, I8 Ke {H
N 10 CFMF T B IR E—— Ko, FFT4TT



5521 BE 3 S A

HoOOR 231

£8 AILLIRIERERSRIFRIFEK BODs iRE
Table 8 Permissive influent BODs concentration of the ar-

tificial soil rapid infiltration treatment system

®9 AILHRIBAERGERIBK COD IREER
Table 9 The requirement of influent COD concentration for

the artificial soil rapid infiltration treatment system

T IR ATARI K BTAREE AR BEREEK B REHEK B B KR K TR K RidE Y REEKER
/mg+ L7 /mg -+ L' /% B /mg « L~ FE/mg']f‘ /m /mg+ L7 /mg - L™ R/ % /mg -+ L7
#0121 89. 8 25.8 335 451 # 51.8 435 188 56. 8 463—694
2 85.0 53.6 36.9 344 545 " 69.9 381 133 65.1 573—860
% 94.8 78.9 16.8 482 578 % 47.1 345 182 47.2 379—568
%119 84.9 28.6 182 255 £3 38.9 459 209 54.5 440—659
FEH 208 405 178 56.0 455—682
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Hr: a=1.320, b= -0.005, r= -0.9932
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