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Matching Study on Treatment of Sewage from Highway Service Area by

Ecological Soil System in Chongqing
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Laboratory of Agricultural Resources & Environment Chongqing 400716 China)

Abstract: The osmotic coefficient by clear water and sewage static adsorption dynamic and water penetration tests were conducted to
determine the parameters which including materials matching hydraulic loading and wet to dry ratio in the treatment of sewage from
highway service area (SHSA) in Chongqing by ecological soil system. The results showed that according to principles of easier
getting high and stable hydraulic load large decontamination capability the materials matching of working layer SHSA was made of
30.67% soil 61.33% sand and 8.00% cinder in Chongqing and the supporting layer was consisted of 0. 20 m cabble and 0. 10 m
broken stone (height). The total height of the ecological soil system was 1.6 m at which 1.00 1.20 1.40 1.60 m department of
hydraulic loading were 0. 344 0.322 0.307 0.298 m*d ™' respectively. The flooding period of working layer was 1 d and the drying
period 1.5 d 1. e the ratio of wet to dry was 1:1.5.

Key words:highway; service area; sewage; soil; infiltration
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1 /mg+L ™!

Table 1  Sewage quality in experiment/mgeT ™"

pH SS COoD TN NH," N TP
6.76 ~6.82 110 ~250 172.42 ~522.05 37.30 ~83.16 20.08 ~62.41 4.14 ~6.88 3.89 ~7.55
. t 0
........................................ » ks AH. 7 d
WIHE < — Il k
— A k = QL/AHSt (1)
. 8 20. 00% +80.00%
TN, : (A,) 25.00% +75.00% (A)-
-y 33.33% +66.67% (A,).50.00%
£ < L - +50. 00% (A,)66.67% +33.33%
: (A;).75.00% +25.00% (A
100% (A,).100% (A,).
B3 — — i i 1.3.2
S o E .................. » T
3.9
. 33.33% +66.67% (B,).25.00%
Fig.1 Device of ordinary water experiment +75.00% (B,)~100% (B;)~92.00%
B, + 8.00% (B,).92.00% B, + 8.00%
(B,)92.00% B, +8.00% (B,).92.00% B, +
8.00% (B,).92.00% B, +8.00% (B)-
/~ 92.00% B, +8.00% (B,).
- - - KA 1.3.3
A VAL CA,
TN.TP
TN.TP
50. 00.20. 00 mg/L. 2.5 ¢g 50
mL 25 mL 259 .200
. remin "' 0.5.1.5.3.0.5.0.10.0.
20.0.32.0.48.0 h TN.TP. 5
33.33% + 66.67% (C)-
TR = s - - Wi 25.00% +75.00% (C,).100%
(C,).100% (C,).100% (C,)).
______ > IRR 1.3.4
VKRR Vo AR
2
Fig.2 Device of feed water experiment 2.2 kg 1d
1 h (TN.TP
1d 350. 00.100. 00 mg/L) 600 mL 1 h
S TN.TP 23 . 6
L 33.33% + 66.67% (D).

25.00% +75.00% (D,).92.00% % D,
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£8.00%  (D,).92.00%D, +8.00%  (D,)- 8
92.00% D, +8.00%  (D.)+92.00% D, +8.00% ( 2) A VALSA,
(Do)- 3 40%
1.3.5 . (
1d ) 2
5 A A,
V,. : AVAA, 3
( 25.00% +75.00% <33.33%
V,. V +66.67% 100 % )
WFD :
Vs
WFD = -2 x 100% )
4 2.1.2
2 33.33% +66. 67%
(E,)25.00% +75.00%  (E,). AALA, 3
9
2
SS 200. 00 mg/L
2.1 ( 3).
2.1.1 (
) ( ) B, B;
C 4.
17
2.2
2
Table 2 Coefficient of variation and fitting equation on osmotic coefficient by clean water
y=a+bx
1% 2
a b R”
Ay 20. 00% +80.00% 46.27 11.5753 -1.2584 0. 807
A, 25.00% +75.00% 16. 81 3.6274 -0.2043 0.873
A, 33.33% +66.67% 16. 67 4.5996 -0.2651 0.943
A, 50. 00% +50.00% 43.37 4.1651 -0.4115 0. 662
Ag 66. 67% +33.33% 7.62 0. 8093 0.0173 0.708
Ag 75.00% +25.00% 12.56 0. 6431 0.0321 0.511
A, 100% 42.13 0. 8336 -0.0835 0.735
Aq 100% 27.76 4.8583 -0.4084 0.971
3 x10 7% /mes ™!
Table 3 Osmotic coefficient of materials by sewage x 10 ~° /mes ™'
/h B, B, B, B, Bs Bg B, By By
4 3.909 5.348 2.172 3.711 3.960 1.172 3.583 3.598 3.460
8 3.478 4.186 2.105 3. 644 3.818 1.119 3.137 3.127 3.256
12 3.101 3.876 1.913 3.633 3. 683 1.089 2.903 3.127 2.768
16 2.826 3.276 1.851 3.579 3.590 1. 054 2.812 3.084 2.611
20 2.784 1.956 1. 804 3.542 3.485 1.053 2.632 3.088 2.495
24 2.679 2.839 1.797 3.541 3.463 1. 040 2.541 3. 065 2.397
28 2.594 2. 688 1.736 3.527 3.415 1.029 2.467 3.058 2.330
32 2.522 2.564 1.709 3.514 3.390 1. 000 2.405 3.055 2.268
36 2.360 2.460 1. 686 3.499 3.340 1.012 2.351 3. 046 2.214
48 2.315 2.111 1. 680 3.477 3.256 0.993 2.335 3.033 2.188
60 2.209 2.053 1.590 3.457 3. 159 0.978 2.132 3.029 1.996
72 2.125 1.925 1.557 3.450 3. 140 0. 966 2.059 3.014 1.923
84 2.105 1.823 1.529 3.426 3.098 0.956 1.999 3.007 1. 864
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4

Table 4  Coefficient of variation and fitting equation on osmotic coefficient by sewage

Yy =ax
1% >
a b R”
B, 33.33% +66.67% 20.01 5.281 -0.2141 0.991
B, 25.00% +75.00% 37.03 8.903 -0.3689 0.907
B, 100% 10.97 2.598 -0.1189 0.976
B, 92.00% B, +8.00% 2.37 3.853 -0.0264 0.986
Bs 92.00% B, +8.00% 7.63 4.504 -0.0838 0.991
Bg 92.00% B; +8.00% 6.07 1.284 -0.0671 0.988
B, 92.00% B, +8.00% 17.59 4.659 -0.1890 0.994
By 92.00% B, +8.00% 4.95 3.585 -0.0451 0.614
B, 92.00% B; +8.00% 19.77 4.729 -0.2097 0.977
A, VAL WA,
g
s
TN.TP ) ( 3. m%
4) TN.TP Michaelis— =
Menten : ﬁ
y = ax/(b + x) (3)
240 4 TP
'Ig]o 200 Fig.4  Accumulative adsorption amount of TP
g
= 160
=
= 120
;f( 5. a
s %0 ( ) TN.TP
40 C, (33.33% "
66.67%  )-C,(100% )
3 TN 231.577 mg/kg 135. 154 mg/kg. b

Fig.3 Accumulative adsorption amount of TN

5

Table 5 Fitting equation of adsorption amount

y=ax/(b +x)

TN TP
a b s a b I
C, 33.33% +66.67% 231.577 1.114 0.981 77. 882 0. 445 0.998
C, 25.00% +75.00% 181.437 0.993 0.998 84.171 0. 861 0.998
Cs 100% 182. 705 1.037 0.999 77.551 0.219 0.928
Cy 100% 145.954 0. 699 0.998 135. 154 0. 654 0.991
Cs 100% 105. 995 0. 627 0.967 80. 044 0.323 0.958
TN.TP
C, (100% ) €, (100% )
37.62 min  13. 14 ( )
min.
2.3
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N TN. TP 350.00 mg/L
N 100. 00 mg/L 1h TN.TP
N . Logistic . Logistic :
Logistic . y =a/(l +be™) 4
Logistic a xX—> 0
0.5a
0.1a 0.9a
=
& 0.9a ~0.1a . TN.
.ﬁ,
= TP N N
6 (
0)
i AR . 6 TN
. D,.D, ;TP D, D,
‘ ‘ . D,
Fig.5 Penetrating curve of working layer :
(30.67% +61.33% +8.00% )
TN.TP
6 TN.TP
Table 6  Parameter of penetrating curve of TN and TP
y=al(l +be ™)
a b k R? Vo sa Vo 04 Vo 1a Vo.ou ~ Vo 1a
D, 270. 591 576. 486 0.967 0.997 6.572 8. 844 4.301 4.543
D, 297.043 115. 843 0. 869 0.999 5.468 7.997 2.940 5.057
™ D, 278. 201 387. 818 1. 004 0.999 5.939 8.128 3.749 4.378
D, 311.196 149. 232 0. 909 0.998 5.507 7.924 3.089 4.834
Dy 308. 060 119. 463 0. 807 0.998 5.926 8. 648 3.204 5.445
Dy 357.985 62. 062 0.725 0.998 5.691 8.720 2.662 6.058
D, 77.380 313. 164 2.082 0.995 2.760 3.816 1. 705 2.111
D, 70. 873 1647. 481 3.305 0.984 2.241 2.906 1.576 1.330
D, 77. 609 308. 007 2.167 0.990 2. 645 3.659 1.631 2.028
TP
D, 83.386 257.101 1.813 0.993 3.061 4.273 1. 849 2.424
Ds 74.569 273.953 2. 006 0.999 2.799 3.894 1.703 2. 191
Dy 84.970 48.925 1.323 0.995 2.942 4.603 1. 280 3.323
2.4
—~ 4.50
2.4.1 '
E 400! By meBs
x 350 - M‘“‘W * .
b TE e [ TR . -
17 W 3.00 -
4
% 250 I I I I I I I I
o) (B,-B;) 0 10 20 30 40 50 60 70 8 90
I [ /h
6
y =3.853x """y = 4. 5045 2 6 2
24 h Fig.6  Ostomic coefficent of two base materials
2.4.2
2 Michaelis—
Menten :

y = ax/(b + x) (5)
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4
a 9.33 h  5.95 h.
E,E, 49. 63% 80%
47.92%. b E,E,
EE, 37.3h  23.8 h.
7 2
Table 7 Fitting equation of water feed degree of different materials
y=ax/(b +x) Tor =4b/h
a b R?
E, 33.33% +66.67% 49. 63 9.33 0.989 37.3
E, 25.00% +75.00% 47.92 5.95 0.987 23.8
2.5 1.60 m
. 1 ~2 (6)-(7)
1 ~2 J
h
k=2 b/ (6)
1.00 m 0 = 86400 x k x (7
2.00 m e .25.00% k (m*s™") h, i
+75.00% 0.10 (m) ki (ms);0
med”™ 0.7~1.2m " . (m+d™") 7
0.04 ~0.10 (
0.20 m+d ™" 0.07).
0.20 m +0.10 m 1.30 m (6) . (7)
(30.67% +61.33% +8.00% 8. 1.00.1.20.1.40.
). 1.60 m 0.344.0.322.0.307.
0.70.0.90.1.10.1. 30, 0.298 med ",
8
Table 8 Hydraulic load of the materials selected
/m
/m 5 -1 -1
x10 77 /mes /med
1. 00 0.70 0.10 0.20 4.92 0.344
1.20 0.90 0.10 0.20 4.60 0.322
1.40 1. 10 0.10 0.20 4.39 0.307
1. 60 1.30 0.10 0.20 4.25 0.298
2007 4(1):88-91.
3 2 J .
2008 (2):133-136.
(1) 3 . J .
30.67% +61.33% ( ) 2008 22(2) :68-70.
+8.00% 0.2 m 0.1 m 4
1.6 m 1.0.1.2.1.4.1.6 m J-. 2010 32(5): 6-10.
0.344.0.322.0.307.0.298 m=d """ : o
2008 25(4) :50-52.
(2) 6 .
L d. 1.5d I 2008 (3):94-95.
1:1.5. 7 . 1. 1996
(3):16-18.
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