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Studies on Simple Method of Wastewater Treatment

Isao Yosuma*, Hiroshi Kouno®

Our daily life seems getting better with the developement of the civilization. But,
when we look around nature nearby us, we can easily find that natural environment is
getting worse.

First we must take water environment into serious consideration. The quality in
lakes and rivers is polluted by domestic wastewater, consisting of the water discharged
from kitchen, bath, and washing, which are said to be the main causes of the
contamination. .

We can easily realize that the more incomposable chemical compounds are used, the
worse the water environment is getting. The countermeasure should be taken sooner to
refrain the nature from contamination. In this paper, two simple methods are examined
to purify the domestic water. The one is what is called trench method, the other is a
method reusing secondary treated wastewater for agriculture. As the result of some
experiments, we found that these methods are economical and very easy of handling
manipulation.
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BAEAHE Aug. 16 1986 | Nov. 6 1986 | Mar. 13 1987 | Sep. 25 1987 | Jan. 12 1988 | Mar. 9 1988
BBz (SR | 9 (27.8C) | 9 (17.0°C) | 9 (9.7°C). 9 (20.6°C) | 8 (3.5°C) | 8 (3.6°C)
FAKNE BUK, B | AR, B | R, B | R, Bk | Bk, Rk | B, Rk
& (C) - — — — | 16.0 9.0 — — 10.9 9.0 7.7 4.5
DO (ppm) 3.9 8.6 3.2 8.6 2.8 7.5 3.0 7.7 2.5 5.2 2.8 5.0
PH 6.6 6.7 6.8 6.6 6:5 6.8 6.5 6.8 6.6 6.6 6.6 6.7
EC (us/cm) 240 200 300 265 610 410 350 300 280 500 240 180
ERE 5 >30 5 >30 5 >30 6 >30 5 >30 5 >30
BOD (ppm) 42.5 5.0 38.0 4.2 48.0 5.0 66.2 4.7 35.6 15.7 76.1 6.5
COD (ppm) 93.4 20.0 69.3 11.5 | 155.0 36.0 | 120.9 17.2 55.6 2.3 81.0 8.0
T-N (ppm) 8.00 5.20 8.00 4.25 | 15.00 8.50 | 5.02 '1.28 | 18.40 7.70 | 27.04 22.09
T-P (ppm) — — 11.0 4.0 — — 1.02 0.28 0.93 0.23 7.67 0.18
cl (ppm) 303 250 — — 206 69 — — — — 40 18
KIBEFE 3%10* 2X10 [ 5%x10° 3X10% | 5X10* 7X10% | 6X10° 5X10% | 4X10* 3X10 | 3X10° At
(f&%1/cc) Iy
SS (ppm) - - - — — — — — 43 5 150 7
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WAERH May 12 1988 | July 5 1988 | Aug. 18 1988 | Oct. 3 1988 | Dec. 8 1988 | Feb. 3 1989
BRI (SUR) 8 (14.2°C) | 8 (26.3°C) | 8 (25.3°C) | 8 (17.9°C) | 8 (13.4°C) 8 (0°C)
AR Ak, Mk | Bk, mEik | EAK, Bk | R, Bk | Ak, SRk | A, Bk
g (C) 15.4 14.4 | 20.6 21.2 | 25.0 24.3 18.0 18.0 1 10 8§ 5
DO (ppm) 2.0 4.0 1.7 4.3 3.5 2.2 3.8 1.6 2.5 5.0 8.0 10.0
PH 6.8 6.6 5.3 6.2 6.6 6.2 6.3 6.2 6.8 6.6 6.6 6.8
EC (us/cm) 250 270 230 185 180 110 960 300 420 250 170 110
BRE 5 >30 4 >30 8 >30 8.5 >30 6 >30 5 >30
BOD (ppm) 34.4 8.9 136.6 12.1 28.2 3.2 156.3 6.5 80.3 5.0 54.6 5.5
COD (ppm) 29.6 9.8 | 150.0 18.8 | 67.1 1.5 110.5 10.5 | 100.4 11.0 | 72.0 5.0
T-N (ppm) 3.19 0.43 | 17.28 8.05 {19.01 14.91| 10.63 7.27 | 14.50 8.23 | 8.76 2.95
T-P (ppm) 2.81 1.08 | 3.12 1.10 | 0.63 0.43 | 0.94 0.19 1.23 0.74 1.14 0.05
c! (ppm) 12 18 17 36 31 27 194 15 85 80 58 30
KIBEREB 5X10* 2X10 | 4X10* 2X 107 | 3X10* B S | 6X 10 & | 7X10°BHS | 2X10° 4X10
(fEi%g/ cc) hy hs| . h3
SS (ppm) 171 7 232 26 150 25 85 10 92 12 7% 8
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H HOW Home HoM HOMF HOM HoM HOB N9 HOM OO HOM HIK NI AR HIR A9 A9
X & Bh Bh Bh & ®Bh W Bh Bh Bh Bh F Bh Bh K ®&h &Y &Y
£ B O 21.0 19.9 21.3 18.0 12.0 11.5 155 16.5 18.4 14.9 85 11.2 10.0 9.0 10.8 9.8 10.8
& # (C) 211 21.0 21.6 19.0 17.8 17.5 17.6 18.2 18.0 16.5 14.2 15.7 15.0 14.5 13.3 13.7 12.6
S S (ppm) 6 2 18 13 8 6 2 4 1 3 4 2 18 15 4 6 10
ERE () 5084k 5084 E 5050 E 5081k 5084k 504 5084k 5051E 501 E 5080k 5054 E 50BLE 504 L 5051 E 5084 E 5014 E 5014 E
P H 9.08 850 8.07 7.97 7.87 7.85 7.8 7.29 7.22 7.30 7.40 7.70 7.67 7.75 7.79 7.78 7.83
E C (uS/em) 250 330 380 310 400 360 340 340 320
C 1 (ppm) %5 39 3 3 3% 4 3 6 70 6 59 74 8 76 71 713 T
D O (ppm) 20 07 05 05 03 02 01 01 1.0 09 1.3 1.1 10 13 17 1.2 13
BOD (ppm) 11.00 8.00 4.3 570 8.69 6.20 6.52 5.50 7.82 8.60 10.78 12.40 16.16 17.20 18.32 11.40 10.68
COD (ppm) 11.04 6.33 8.37 7.62 5.12 4.63 5.63 5.83
NH4-N (ppm) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NO2-N (ppm) 0.13 0.00 0.18 0.62 2.22 1.21 1.79 0.02 0.65 0.53 0.73 0.33 0.13 0.11 0.01 0.06 0.03
NO3-N (ppm) 7.05 6.13 4.03 5.29 9.01 7.21 8.39 7.0l 7.83 6.65 5.8 3.16 5.00 4.12 3.70 3.86 4.88
Org-N (ppm) 1.35 0.16 2.31 1.32 1.8 1.90 1.94 251 6.43 204 0.17 2.83 0.28 0.8 0.76 0.79 0.87
Kj-N (ppm) 1.35 0.16 2.31 1.32 1.82 1.90 1.94 2.51 6.43 2.04 0.17 2.8 0.28 0.8 0.76 0.79 0.87
T-N (ppm) 8.53 6.29 6.52 7.23 13.05 10.32 12.12 9.54 14.91 9.22 6.71 6.32 5.41 5.11 4.47 471 5.78
T-P (ppm) 0.25 0.52 0.19 0.60 0.60 0.8 0.29 0.8 1.62 0.77 0.29 0.32 0.70 0.43 0.73 0.39 1.51
2wy [15B . [C15B
90 1.2}

gso— ;%;
R}

MEA EA Ak A MEA EA Ak At

5m,/H pF=2.0 pF=2.0 5mm/H  pF=2.0 pF=2.0

%2 Aty 7 DEERER WIHER) %3 ANy 7 DEBERRE ER)
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BH5R KEOLEBRR

SRl RATEE R K EEIA LR R ALK

AWK | H B 123456 7 8910 %Y

X R(mg) | 37 41 29 35 43 41 42 39 39 45 39.1

3 . 7 Pty
/J\ i s )
G e T A MO k| A |2 5153342 35] 3.3
SIRCC)| 21.3 8.5 239.1 14.06 19.32 4.40 3 M) | 48 72 25 47 51 75 44 39 52 69 | 52.2
AHCC)| 21.6 12.6 287.3 16.90  7.84 2.80 E () | 46 47 45 46 48 47 44 46 37 41| 44.7
A ¥ OK|SHEEE) |4 15 3 425355/ 3.7
SS (ppm) 18 1 132 7.76 31.19 5.58 IE BUE) | 38 64 50 86 69 47 44 10 76 62 | 54.6
PH 9,08 7.22 132.89 7.82  0.20 0.45 % E(ng) |47 46 43 47 44 45 35 27 35 35| 40.4
DAL | HHEE) |6 2 4 4 5 2 3 3 4 6 3.9
ECUSm | 400 250 3030 336.67 1875.00 43.30 B

Cl(ppm) 80 25 954 56.12 364.49 19.09

DO (ppm)

2.0 0.1 15.2 0.89 0.31 0.5

BOD(ppm) |18.32 4.34 169.31 9.96

17.41 4.17

3 OHKUHE) |85 71 62 3353 79 79 49 10 72| 59.3

BoR RLOINEHAERR

By
SEELE KM kH MEMT 1a% e

WADK]|LE g _—
COD(ppm) |11.04 4.63 54.57 6.82  4.45 2:11 (s) % HR % WE ¥ BE ¥ B
NHé-N{ppm) | 0.00 0.00 0.00 0.00  0.00 0.00 M OE k| 1650 979 391 40.0 487 49.7 101 10.3 326 87.4
NO-N(ppm) | 2.22 0.00 8.75 0.51 0.43 0.66 A& & 7k| 1660 1040 276 26.6 664 63.8 100 9.6 346 92.9
NOa,N(ppm) 9.01 3.16 99.13 5.83 3.11 1.76 EHAHI] 1840 1119 343 30.7 620 55.3 156 14.0 373 100.0
OgNpn) | 6.43 0.16 28.36 1.67  2.18 1.48 ) AR Imtx 3R Y
Ki-N(ppm) | 6.43 0.16 28.36 1.67 2.18 1.48
T-N(ppm) [14.91 4.47 136.24 8.01  9.58 3.09 AR L TREE LGS L AEN BTz, TOT
L AR ADMEYIRIE T 5 2 A HER, IZIZAKEKER
T-P(ppm) 1.62 0.19 10.87 0.64 0.17 0.41

B4R KEFERR EBE)

®E B %
#okH

(ppm)

S EESR AFI9A K

0

63/8 | —— —— 0.0006 —

4K | 63/9 [0.012 0.10 0.0006 0.08

<0.05

63/1210.018 0.13 0.0009 0.12

<0.05

63/8 | —— —— 0.0006 —

KK | 63/9 10.008 0.14 0.0006 0.06

<0.05

63/1210.015 0.20 0.0006 0.07

<0.05
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