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This study g ilter media on phesphorus removal from domestic

wastewater using vertical floW construcied d. Thus, a marble-filled wetland, a red brick-filled wetland, a
shell-filled wetland and 2 bia -filled wetand were c \“‘ first experiment was also

naterials were sclected to use for

ascertained the phe

the performance of the sg xperiment. Both of the expe " - with Heliconia psittacorum cv
‘Lady Di" and opegated identically w clic wastewater, containing COD 185.2-192.2 mg/l, TKN 46.6-

51.5 mg/l and TP 7.6-8.2'm /e 1.. ittently. In the first experiment
results, the block-filled wi _ Ticiency. In the second experiment,
the block-filled wetland was sl d the | Jospharus remo i efficiency rate at 93.09 % compared 1o the

brick-filled wetland a1 89.53 % al : he phosphorus removal mechanism

5 adsorption by block was 4,812 mg, plamt

16375 mg. Total phosphorus removal was 5,461

mg and effluent_phosphorus rem lled wetland, phosphorus removal

mechianism was asfallows: influent phospt 2, phosphorus adsofption by red brick was 4,575
2 by

mg, plant uptake | | mg o mal phosphorus removal
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265 047 0024582 | 6.5141 3224 1039.418 | 25.55054
270 0.41 0021440 | 5789749 - H""g';.u 7420176 | 1591147
275 041 | 0.021444 5.896967 2224 | 4946176 [ 10.60634
280 5857741 |<1724 | 297.2176 | 6217941
285 14918933 | -12.24 149.8176 | 2.585764
290 “’5.#951_3 -7.24 | 524176 | 0.904697
295 4.628661 | -2.24 5.0176 0.078728
300 fsamsag |26 76176 | 0131475
305 | s.i%a 7.76 60.2176 1.070815
310 ﬂm | 1276 162.8176 | 2.724981
315 5.!'5&;;@}_‘ 17.76 3154176 | 5.60889
320 552&0@}@.?& 5180176 | 8.94068
325 0.29 0015167 4.929@} 27.76 7706176 | 11.68824
330 025 0013075 | 4314854 | 32.76 073218 | 14.03266
335 mé—m 455543043776 '1155.313- 19.38873
340 026 0013598 |4.623431 |[42.76 j"fgzs.qls 24.86342
345 028 |oo01644 |5052301 |4776 | |2281.018 | 33.40402
350 0.3 001569 | 5491632 . | 52.76 2783.618 | 43.67601
355 [g) |22 0.118201  |'41.9613, " | 5796 3336218 | 394.3437
360 235 0117678 | 4236402 | 62.76 3938.818 | 463.5115
365 0.28 0.014644 ¢ | 5345188 | 6296 4591.418 0]67.23833
370, 0,28 0014684 | |sarsdy| | 7276 5204.018 | 77.52745
375 0.28 0014644 | 5491632 | 77.76 6046.618 | 88.54879
380 0.22 0.011506 | 4372385 | 82.76 6849218 | 78.80899
385 0.24 0012552 | 4.832636 | 87.76 7701.818 | 96.67553
390 0.27 0.014121 5.507322 092.76 8604.418 121.5059
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T(min) Conduct E(1) tE(t) t-tm (t-tm)' | (t-tm)™*E(0)
395 02 001046 | 4.131799 | 97.76 9557.018 | 99.9688
400 0.1 0.00523 2.09205 102.76 10559.62 | 55.22813
405 0.09 0004707 | 1906381 | 107.76 11612.22 | 54.66002
410 0.05 0.0026 112.76 1271482 | 33.25005
415 0.04 .76 13867.42 | 29.01133
420 0 0 ' 1507002 |0
425 0 ' . 1632262 |0
430 0 0 1762522 |0
570 » 3932.23
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(t-tm)™E(t)
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T(min) | Conduct E(t) tE(t) t-tm (ttm)’ | (t-tm) *E(D)

85 2718871 |0

90 25564.81 |0

95 2399091 |0

100 2246701 |0

105 2099311 |0

110 1956921 |0

115 1819531 |0

120 1687141 | 44.54498
125 | 1559751 | 1029539
130 | 14373.61 | 94.87533
135 13199.71 | 182.9663
140 1207581 | 2789792
145 o1 1100191 | 305.0035
150 i 34155345? | -99.89 9978.012 | 230.5151
155 | 350858 [-0a89  [o004112 |208.0158
160 un_l-ﬁi"_ﬁ]* 89.89 8080212 | 192.005
165 023762 | 3920792 | -84.89 7206312 | 171.2391
170 037 0024422 | 4151815 | -79.89 6382412 | 155.8741
175 o;si_m_m_mxsﬁ:1§¢351z 136.9736
180 03¢ |0025083 [4514851 |-69.89 |[48sa612 | 1225183
185 n.asJ 0.023102 | 4.273927 41!-154.343 4210712 [ 97.27718
190 0.36 0023762 | 4.514851 , | -59.89 3586.812 | 85.23118
195 0.35 0.023102°  ['4.50495 ~54.89 3012912 [ 69.60523
200 0.36 0.023762 | 4752475 | “49.89 2489.012 | 59.14484
205 0.25 0016502 ¢ [ 3.382838 | -44.89 2015.112 | .33.25267
210 029 |0ooraz | [4.019802 l~‘39.}9 1591212 | 30.45885
215 029 0019142 | 4115512 | -3489 | 1217312 | 2330168
220 0.3 0019802 | 4.356436 | -29.89 893.4121 | 17.69133
225 0.31 0020462 | 4.60396 | -24.89 6195121 | 12.67649
230 0.31 0020462 | 4706271 | -19.89 3956121 | 8.095033
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T(min) Conduct E(1) tE() t-tm (ttm)’ | (t-tm)™*E(1)
235 0.32 0021122 | 4.963696 | -14.89 221.7121 | 4.683028
240 0.32 0021122 | 5069307 |-9.89 97.8121 2.065998
245 0.29 0019142 | 4.689769 | -4.89 239121 0.457723
250 0.29 0.019142 | 4785479 . | 0.11 0.0121 0.000232
255 0.3 0019802 | s.mggdfff;;; 26.1121 0.517071
260 0.29 0019142 | 4976898 10.11. 102.2121 | 1.956535
265 [ 0.019142 S}'_EI‘J'EISG? 15.11 2283121 | 4370331
270 ] [ 5346535 [2011 404.4121 | 8.00816
275 3.@339’9 25.11 630.5121 | 9.155951
280 ’d.%sns,_zs 30.11 | 906.6121 | 13.76375
285 “lase207 |35 1232712 | 2034178
290 y d.‘f@?g_ 40,11 1608.812 | 26.54805
295 - 4.36%3? 4s5.11 2034912 | 33.57941
300 016502 | 4.950495 - | 50.11 2511.012 | 41.43584
305 0.27 J;:g(ﬂ”ﬂa%'! 5.43:%1%‘ 55.11 3037.112 | 54.12675
310 0.27 0.017822 s.ﬂuﬁ}ﬁmu.lf 3613212 | 64.39388
315 0.27 u.m'_.rs'izj 5.513‘8?: |65.11 4239312 | 75.5521
320 027 0017822 |s70207 | 70.11 4915412 | 87.6014
325 Mf, 0017822 {.5.792079 4 75.01 | 5641512 | 100.5418
330 026 0017162 | 5.663366 | 80.11 _j_"'ﬁ’{llﬁll 110.1372
335 026 . 0017162 |5.749175 |s8s.a1 . | 7243712 | 1243145
340 0.26 0017162 | 5.834983 . | 90.11 8119.812 | 139.3499
345 0.26 0017162 ||'5920792 © [ 9511 9045912 | 155.2434
350 0.25 0.016502 | 5.775578 | 100.11 10022.01 | 165.3797
355 0.17 0.011221 © | 3.983498 | 105,11 11048.11 o|123.9722
360 0.17 0.011221 4030604 | 11001 12124217 | 1360473
365 0.16 0010561 | 3.854785 | 115.11 13250.31 139.9373
370 0.16 0.010561 | 3907591 | 120.11 14426.41 | 152.3581
375 0.16 0.010561 | 3.960396 | 125.11 15652.51 | 165.3071
380 0.16 0010561 [ 4.0132001 | 130.11 16928.61 | 178.784
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T(min) Conduct E(1) E(t) t-tm (ttm)’ | (t-tm)™*E(t)
385 0.16 0.010561 | 4.066007 | 135.11 1825471 | 192.789
390 0.16 0010561 | 4.118812 | 140.11 1963081 | 207.3221
395 0.15 0.009901 | 3.910891 | 145.11 2105691 | 208.4843
400 0.14 0.009241 ' 369637 . | 15011 2253301 | 208.2259
405 0.1 C N!M% 11 24059.11 | 158.806
410 0.04 00264 508160, 2563521 | 67.68373
a1s 0 2726131 |0
420 0 2893741 |0
425 0 | 3066351 |o
430 0 3243961 |0
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(ttm)>E(t)
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