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Abstract

An experimental study was carried out to develop a rural type toilet of which the effluent
could not transmit parasitic diseases at a village in Kangwon Province, Korea, during the
period of January through December 1978, A drum tank (dia. 57cmx90cm) and a cement tank
(100cm x 100cm x 100cm) were filled with human excreta collected {from toilets of the villages
(the ratio of feces to urine was estimated approximately 1:5) at once and three three-
compartment toilets were constructed and used by people. pH, temperatures and viability of
parasitic eggs were examined with the content of toilets. Rusults are summarized as follows:

1. pH increased from 7.0 at the beginning of experiment to 7.5 or 8.0 after 4 months of
storage in drum tank as well as in cement tank and so did from 7.0~7.5 in the first tank to
€. 0~2.35 in the third tank of all three-compartment toilets,

2. Temperatures of content at middle part of toilets in January through March ranged from
2 to 5°C which were 2—4°C higher than those of air, and those of lower part were again
1~2°C higher than of middle part. but temperatures of air, at middle part and at lower part in
April were 14°C, 9~10°C and 8~9°C respectively, in July 29°C, 20~21°C and 19~20°C respe
ctively and in October 17°C, 14°C and 14~13°C respectively.

3. All the parasitic eggs were degenerated about 4 months after filling drum tank with
human excreta on 10th April while 10% of eggs were degenerated on 15th May, and all the
egys were degenerated about 4 months after filling cement tank on 24th August while about
10% were degenerated on 11th September and 20% on 4th October.

4. Degeneration rates of eggs were only 5~15% at 5cm below surface in the first tanks of
three-compartment toilets while 45~659% at 50cm below, and concentration rates of eggs in
second tanks were 8~12% of those in first tanks and only a few eggs were found in third tank
but all of them were degenerated. Specific gravity of liquid of 1.022~1.024 in second tanks
was not enough for overflowing eggs into third tanks.
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Table 1. pH change of excreta of drum tank.

1078 | ] ] ‘
Date | 10. Apr.. 15. May | 30. May/ 14. Jun ! 28. Jun' 18. Jul BTN Aug 2. Sep\’ 12. Sep
0

{
| Bl v | oz | o7s | o7s | o7s |o7s | ons w0 | s

D AIES D178 71 2484 LT AWES ERE AR 97 1151} 10/] 4Hel= 7.00) & 7] 10H
25 3ol 1FAR AYFel HEHE Aol e [/ 31EY-E] 117 27H IRl = 7.5& LHale we fi
# 37 24Hd] o] R BRI A MKET KAES T A 7b HiTEel wbek pHrF 70614 752 RATE 2o
fAFAvkst @iE 98 11p+5 115 2872 pHE W Faich

Table 2. pH change of excreta of cement tank

\ 1978 1 | f l W
Date 24, Aug. 11. Sep. | 4. Qct. i 31. Oct. | 9. Nov. . 21. Nov.
excreta ‘ ‘ i i |
o _J_,,uz'iyﬂ_u__\__r_.oﬁ [N R S X S S /S-S B -
D MGIUAA D LOT7IE 128 wel A R A pHE iﬂfJ?EELﬂ ehokeh, Hi 1w =

ST 0 3 el HA) Fagege] lgc%% RIS f BIERlel 7.0 & 7.selglont Ll 8.0 B
SU A 1978 85 T Tome) Pl Mol 8.59 %o gkelAch

Table 3. pH change of excreta in 1st. and 3rd. tanks of three-compartment toilets.

Toilet ‘ Tank FQ?S | l 1 ‘
No. : Ser. No. 14, Aug, | 11. Sep. ‘ 4, Oct. ! 31. Oct. 21. Nov
1 ) Ist. X | 75 | 70 | ns |15
| 3rd. ‘ 8.0 | 8.0 1 g0 | s5 | 3.0
. 1st. ] 7.0 ! 7.0 1 7.5 | n5 | 7.5
i sd. | 8.0 | 50 | so | s [ w0
Ist. s | 7.5 | 7.0 75 | 70

3

3rd. T | g0 | 8.0 5.0 | 8.0

% Toilet No, 1; three-compartment toilet for 6 member family used by 6 members.
No. 2; three-compartment toilet for 6 member family used by 9 members.

No. 3; three-compartment toilet for 8 member family used by 9 members.
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Table 4. Air and excreta temperatures of drum

Table 5. Air and excreta temperaturesof cement

tank. tank.
unit : °C unit : °C
. Excreta temp. Excreta temperature
Date Air temp. Date Air temp. : ‘
Uppel I Mlddle] Lower Upper l Middle | Lower
10. Apr ' 78 J excreta ' fllled ‘ i 24 Aug. ’78 ‘ excreta filled } J

5 5 — | 12| 13 2% 20 | — ] 27 2
1 i S ] [ N S R
20. l 2 | — | 1 | 1 28ep. 78 | 2 |~ ‘ 25 | 2t
13 May ’78 [ 28 | — { 19 ! a1 9 |2 — ] 26 | 2
27w J 28 - e | oA 6 [ 28 - [ 24 ( 23
10 Jun. °78 ( 300 |~ ‘ o1 Lol 23 A T
4w los3 - 22 30 23 - 21 | 20
15 Ju | o — | e 26 7 Oct. '8 | L — e
. o L . » i . 7‘_’ - . - -
20 B R < 4w T - oo
12 Aug. 778 o7 - | 2 | 3 20 N |13
D Sep. vTs |2 — 27 o 28 ICI | 413
6 v 28 — 25 21 Jigel
HSUV 7; ! 95 - ‘ %7 boon - 21 i D
T *’é—‘f ———— 2 I~ 1A7C, 8118 5~67C, 4
4 0ct. '78 19 -, 5 L ,
e R L B 1TC, 81O 20~21°C, THE
a0 | 18 - ERN ! 500 247G, 9l 23~247C, 1009 14°C
*Upper:10cm below surface B ovkildiel Ao SpESel A Mt 4Tl L
AMiddle : 40cm ” R
Lrwer :70cm ” W R ] A RS T 20°Cot o]
Table 6. Air and excreta temperaturesof three-compartment toijets
Unit : °C
toilet tor o members used T toilet for 6 meniders used toilet for 8 members used
by 6. | by 9. by
data e\cteta temp \ | fxcreta temp. ‘ | excreta temp.
airtemp| ———————— — —_ |airtemp | e - airtemp ! ——
upper ’ mlddle\ lower iupper} 1dd1 : hm er E ‘upper vmdd‘e lower
14 Jan. *78 0 | 1 2 l 1 L2 4 v R
11 Feb. *78 . 1 2 o2 | - T 2 4 4
11 Mar. *78 2 5 15 o3 | I 3 506 | 6
15 Apr. 78 14| 9 8 14 10 9 40|10
3 May. 78 | 28 L7 15 28 7 6 28 | 10 ‘ 17015
10 jan. °78 | 29 20 19 30 21 20 | oz a2 1
15 Jiul. 78 31 26 24 32 i 26 | = 31 27 . 25 | 24
12 Aug. ’78 | 28 o 23 \ 28 | . 23 | 28 | 25 | 24 | 23
i i i | i :
16 Sep. ’78 28 | o 24 | 28 ‘ 1 2 24 28 | 24 23 | 23
11 Oct. *78 17 13 \ 17 ! 14 17 U 1 14 | 13
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Table 7. Viability of parasitic egg of human excreta in drum tank
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(2) Al gkl Al ES dl SR 27PCold wlo] Gllel]l 20~26°C, 10J]4 13~17°C
skol o, 197811 8)] ”4%1 i ‘ai% A 4 b %8k ek,
40 971 IR AiEsh s Ak 4”“ = g 410?@
Table 8. Viability of parasitic egg of human excreta in cement tank.
e . e Unit : %
7 date |l9Zi Aug ! 11 Sepw 1‘ 4. Oct | 3; 107cﬂt777 ’ 9” '\T)v 'IID . 7’ L Dec
24, . 1L -1 4. Qct. . Oct. 9. Nov. . Dec 21. Dec
normal l excreta '\ a0 1 80 70 | 65 ' 5 f O‘
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e Heob 149w e st o ohfo] IR
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“‘able ¥ Degenerated parasitic egg of human
excreta in first tanks of three-compart

ment toilets.

Unit : %
s&@&@}&ﬁZITZQEQQQ;Tf”ﬁkégw
1L Aug. 1978 ( 5 ? 55
11. Sep. 1978 | 10 i 65
S0 e |1 L se
31. Oct. 1978 ? 0 5

%1, upper, 5cm below surface,
lower; 50cm below surface.

2. figures are averages of percentages of dege
nerated parasitic eggs in three toilets.

o} A ErEE oAl Wgor g
M2 w3 el 4 WASE Iushel LU
R 104 Aok 1 el A= KA Sem
eshol ok 5 2 fish 08 3 el A e 7]
Tre A SeAl ]l ebg E Rl e Tk
IR % sk e

Table 10. Rate of parasitic egg of 2nd and 3rd

tanks to that of Ist tank.

nit : %
Tunk No. ( st | 2nd | 3rd
CAwg s | w0 [ o1z | 00
11 Sep. 78 | 100 w0 | 01
4 0ct. *78 | 100 | 8 l 0.0
31 Oct. ’78 | 100 ‘ 9 1 0.0

1#?1} B9 R el RokE=] mOpel oy 414
] bbeste] i 2 4ol A= 10 o2 WA 2 4B 3
Mol A= AR PfRke] #iHE o] 1% LIFsl . UNEP
oA T HEe hEel A el ke T L,
ota] hpfe] F= glom o3 fEel: il 2% 2
~36w}o] B ek, 19774 4 E®9) e (ke
2 1e) MRS TS 1.022~1.0240] 31 45 3 fiel]
TL: 1.014~1.0152 [ 1. 1014 [-e] =olol R EsHE
P 115 pllo] Hejop 3 EEME LW
Ml 102400l well A @_L%M Ziute] E 1o ’}:
ol ol & ¢& ZAolvh. LEHH HUpe IHL 2
o] upetol] Zrolokol YA oz molvh EE .f:moﬂ
ffeshel wEEel HoRel fEAUIR-S L 10LL L, ARSEEHIEH
gpe L1200 E, A#pHPFe 1050IE, LIRS 112
L i-slo}o @ Ee 4 qlrhe EiE B N 24Ee] K

R el A figskel el 555 e
g evlen Hok fEd AL el Ak st i3
ol = iffie] WRIHT AL T2l A HEE el
1% gabl AelFe] dele Roz FZal

S RS ALY wel E11Esr

Table 11. Degenerated parasitic egg of human

Aol 2

171+

e,

excreta in each tank of three-compart
ment toilets

Unit: %
——?;15{ o ist 2nd 3rd
o am e 5 | ® ]
UL sep 07s 100 100 | 100
*Z”&Ifﬁlyflﬂﬁrﬁfﬁ&ﬁﬁ()!*4
"mli*lix wrs {"’ﬂ5”4*57/’§§ w0

il h‘ﬂzo‘] AE 5%} el A
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