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Purification of Animal Wastewater Using a Reed-Sand-Filter System

I. Retention Period and Seasonal Variation

Deog-Bae Lee, Jong-Gu Kim, Jong-Goog Kang, Sun-Kwan Kim, Jae-Don So, Kyeong-Soo Rhee

Abstract

A reed-sand-filter system was used to purify swine wastewater economically.

Reeds (Phragmites communis Trin) were planted on the sand / gravel bed of a 20/30cm layer
depth.

After the input of waste-water up to a depth of 10cm, the effluent was monitored for pollutants
on the 1st, 3rd, 5th and 7th day thereafter.

As swine wastewater stayed longer, the pollutants in the effluent such as T-N, PO~, COD
and BOD were removed more effectively.

The sand-filter system with reeds showed a superior removal efficiency to that without reeds.
Especially in summer, the former showed greater purification rates than the latter, being 30%
greater in T-N, 37% in PO;j~, 42% in COD and 30% in suspended solids.

The seasonal purification efficiency was in the decreasing order of July, October and April.

Reeds took up 40.1g N, 10.8g P.0s, 389g K,O, 2.8g Ca0O, 2.1g MgO per square meter of the

above surface area.

Key words: Reed(Phragmites communis Trin), Sand filter-system, Swine wastewater,

Purification, Retention day
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Table 1. Size distribution of sand used for
experiment
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Retention
Day
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Semsm  Spring(ipril) Sumer(July) Fall(0ct.)
Oonc. Inflwest 160 (ng/2) 113 22

Fig. 1. Removal efficiency of T-N according
to the retention time.
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Table 2. Removal efficiency of NHN and
NO:-N in the reed sand filter sys-

tem

Retention NH,-N NOs-N
Day Apr. July Oct. Apr. July Oct.
.................. (To) -eveeermomsnerees
1 166 350 203 215 551 242
3 264 474 268 357 638 343
5 311 512 351 430 657 411
7 340 556 423 450 686 508

Conc. of Influent 2345 3044 4038 158 237 181
(mg/?)

2 AVEEY? ARYFIL Loldss ojge 4
del Seren gust 4E U Fre
ZnHoz, AxAAE] FYHAUAY Aoz 47
ot}

2. ol ®HE

g9 RIFAE opIATlE Q9 FEE 0025
mg/fo]th,

HalreAedd AL st AAA WHe o,
dnlg, A5 F59E FY3n AAHE 84
FREE Addle 333 Wi vAE, AESE
ol &3te METH Aol gtk A& FA o
Aol 29 AFNIEE Levin®o] AQreigedl
7182 Aol ki) Q9] W&ol Yot
3 Z71FEAA A FAH ZeQite] 3ol
dojdthe Aolth ZulaRe AsFdr HEd
A% A9 FF7F g W FYFME Q9
W&ol AP, AFAF7E 2RSS Lo 9
Qe FFFo] BolA A9 AAL) FFAAW
Aoz Azt

Claude®= KAfM e AFQ HEL IR A
2F FTHY QA EFEFFE Fdz A9H
o|Zo] FAE e EHHLR AAANTL 3
ot :

MES FHARL @&, Fa, 44, ik Fo24
A9 v]Fo] ol =7 e}t F& o] A
B33 99 AAFL 05— 1mg/l o B3 1
e, EAPAAE B2 A 47 o, o
E3-ll= 7% o, 7HEANe 61% olde Rlo
AAHQH2E 2).

olg] €ld HsiNE Zdse 453 ASARY
3 #d=] Ade R 2oh

3. BOD A&

FAPARAYl e LHFFTE J|Fez B
g FAHSFE AL F2E A Ao
YA 5% ol3E Rt Yoy, 1996d 14
ol¥E HRAE BA Hrh

PrEG A JEAEL AR YrRES £
A3 AFE oA 2hor Ak HEE P
3 s, Zde A% old By s Fad
A FFEVeiEn dYed, olge HxFFY
A3 23W Frl-571%9 FEo| WE,y 43
247 gdZAEE A7, dH Fo1FdA
TF RIIES olidsgi vdoz EHAA 2
A7 BOD7} woldd %02 AzhEch Zd) Ay
BEFE GFEF FAA Bl 4-9%A AF
15-19%0°1n BFFA HAFNM BAHE Bkt A4

or

Retentios

(hebTR  Jermy

Dey
—3
5
3
1

Seasm  Springlipril) Summer{July) Fall{(et.)
(oo [nflvent 164 (ag/ 1) % 151

Fig. 2. Removal efficiency of PO;? accor-
ding to the retention time.
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Fig. 3. Removal efficiency of BOD according
to the retention time.
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Table 3. Removal efficiency of residue after
evaporation and chemical oxygen
demand (COD) in the reed sand fil-
ter system.

Residue after
evaporation

Day Apr. July Oct. Apr. July Oct.

Retention COD

.................. (Th) werreereminnenes
127 534 379 275 499 267
186 591 425 327 594 387

499 368 661 47.0

230 700 577 464 698 609
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3110 2639 2507 480
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Table 4. Change in dry weight and amount
of nutrient absorbed by reed at har-

vest time.
Retention day Dry Wt. T-N P,0; KO CaO MgO
.................. QM2 eeeeesernnenees
1 1179 373 99 360 22 21
2 1271 398 109 389 29 19
5 1209 409 110 399 30 21
7 1316 426 113 408 30 21

% Harvested on Oct. 29. 1992
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Table 5. Comparison of nitrogen removal efficiency among Sand Filter Systems (SFS) with reed,

waterhyacinth and without plant.

Purification NH,-N T-N Evapotrans piration
System July Oct. July Oct. July Oct. July Oct.
.................................................................................... 8/m2-d e
SFS with reed 55.6 42.3 64.6 50.8 72.8 64.7 10.3 7.3
SFS with water- 53.1 - 70.1 - 737 - 55 —
hyacinth*
SFS without plant 19.7 119 25.2 17.8 45.7 36.3 25 24

— Retention day : 7 (Water depth : 10cm)
* Died gradually after input of swine wastewater

Table 6. Difference of removal efficiency of PO;3, residue after evaporation (RE), COD and
BOD among Sand Filter Systems (SFS) with reed, waterhyacinth and without plant.

Purification PO;? COD BOD
System July Oct. July Oct. July Oct. July Oct.
SFS with reed 86.7 78.0 70.0 57.8 69.8 60.9 — 89.8
SFS with water- 86.5 — 66.6 — 65.9 -~ — -
hyacinth*
SFS without plant 475 39.0 48.5 25.0 274 26.8 - 54.0

— Retention day : 7 (Water depth : 10cm)
* Died gradually after input of swine wastewater
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