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EPIDEMICS DUE TO INFLUENZA VIRUS TYFE B IN
FUKUOKA IN THE SPRINGS OF 1966 AND 1967

Takashi HASEGAWA and Yuhei TAKEHARA

The Fukuoka Prefectural Institute of Public Health
(Director : Dr. Kenzi MANAKO)

It has been demonstrated by Banatvala
et al. , Mascoli et al. ? and Podoski et al. ¥
that the majority of common colds are caused
by influenza viruses. From the viewpoint of
preventive measures against the epidemics, a
rapid diagnosis of influenza-like colds should
be made. By using the fluorescent antibody
(FA) technique, Tateno et al.¥~® accom-
plished the rapid diagnosis of influenza.

When the epidemics of acute respiratory
influenza-like colds. occurred in Fukuoka in
the springs of 1966 and 1967, the authors in-
troduced the FA technique as well as the
virus isolation and the serological determina-
tion into the laboratory diagnosis of the dis-
eases.

The present report describes the detec-
tion effectiveness of viral antigens in nasal
swabs by the FA test in comparison with the
results of the virus isolation from patient
materials and of the serological determina-
tion of paired sera from patients.

MATERIALS AND METHODS

Virus isolation from patient materials.
The isolation procedure is summarized in
Fig. 1. Throat washings in 5 ml of broth (pH
7.4) and nasal swabs immersed in 2 ml of
broth were used as the materials for virus
isolation. These materials were centrifuged
at 5,000 rpm for 20 min under refrigera-
tion. The resultant supernatant fluids were
aspirated and the antibiotic mixture (penicil-
lin 1,000 ut/ml and streptomycin 1 mg/ml
at a final concentration) was added to the

fluids. Ten embryonated eggs of 1l-day-
old were inoculated into the amniotic sac
with 0. 2 ml of each material and incubated at
34°C for 72 hrs. After chilling at 2 to
4°C overnight, the amniotic fluids, amniotic
membranes and chick embryos were harvested.
The fluids were tested for hemagglutination
(HA) using a 0.5% suspension of chicken
erythrocytes, and stored at —70°C for further
examinations. The amniotic membranes and
embryos were thoroughly rinsed in phosphate
buffered saline (PBS) (pH 7. 4), frozen rapidly
by immersing in #-hexane in a dry ice-
acetone bath, and sectionead 4 to 6 z in
thickness for the FA test. When a specimen
was negative by the isolation test but positive
by the FA test, the amniotic membranes
of inoculated eggs were triturated in PBS,
centrifuged at 6,000 rpm for 20 min and 0.2
ml volumes of supernatants were inoculated
into amniotic sacs of embryonated eggs.

Viral agents positive to the HA test were
further identified by the hemagglutination-
inhibition (HI) test”, using the immune
chicken sera against the two strains of influ-
enza virus; A2/Murakami/4/64 and B/Ama-
kusa/1/64.

Serological diagnosis by HI titration
of paired sera. Acute serum specimens were
obtained within the first 3 days of onset, and
convalescent ones 10 to 14 days after the
preceding bleeding. Serum specimens were
treated with RDE at 37 °C overnight for
elimination of nonspecific inhibitors, and
heated at 56°C for 30 min. To 0.25 ml of
the serial two-fold dilutions of each serum



o WL E BT TS AR T S e

O AF444E2 H15R

Inoculation of patient material into amniotic sac
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Fig. 1.

was added the equal volume of the suspension
containing 16 units of influenza virus. The
virus strains used were A2/Murakami/4/64,
B/Amakusa/1/64 and the two strains isolated
in 1967 (B/F05/67 and B/F16/67). The virus-
serum mixture was kept at room temperature
for 60 min, after which 0.5 ml of a 0.5%
erythrocyte suspension was added to each
tube. The mixtures were shaken and allowed
to stand at 4°C for 2 hrs before being read
for HA pattern. The antibody titer was
expressed as the reciprocal of the highest
serum dilution that gave a complete HI
pattern. Eight-fold rise or higher in antibody
titers between acute and convalescent sera
was considered significant.

Preparation of immune sera. Chickens
and guinea pigs were used for preparation
of antisera. The animals were immunized
against two strains of influenza virus, A2/
Murakami/4/64 and B/Amakusa/1/64, re-
spectively. The immune sera prepared were
proved type-specific when examined by cross

(CE1)

(AF1)
Amniotic Amniotic
membrane fluid
(AM2) (AF2)
embryo
(CE2)
Amniotic Amniotic
membrane fluid
(AM3) (AF3)
Chick embryo
(CE3)

An illustration of the procedure for the isolation of influenza viruses
Abbreviations are parenthesized.

HI titration. Chicken sera were provided
for identification of the isolates from patient
materials, and guinea pig sera for prepara-
tion of fluorescein isothiocyanate (FITC)-
labeled antisera.

Conjugation of immune sera with fluores-
cent dye. The globulin fraction of immune
guinea pig sera was obtained by salting-
out with 1/3 saturated ammonium sulfate,
and the amount of protein was determined
by refractometry. The purified globulin was
conjugated with FITC by the method of
Goldstein et al.® After the dialysis against
several changes of PBS (pH 7.2), the con-
jugated globulin was passed through Sepha-
dex G-25 and DEAE cellulose columns. The
eluted conjugate was absorbed with acetone-
extracted mouse liver powder. The labeled
sera thus obtained were distributed into am-
poules and stored at —20°C until use. From
the results of staining titration, the conjugate
was diluted to 1: 20 with PBS at the time of
use.
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Fluorescent antibody staining technique.
Preparations used for FA studies were made
from patient nasal swabs and the amniotic
membranes and chick embryos of the eggs
inoculated with patient materials. Four slides
The four
slides were used for treating with the anti-
A2 type conjugate, with the anti-B type con-
jugate, with the anti-A2 type conjugate after
the addition of unconjugated anti-A2 type

were made from each preparation.

serum, and with the anti-B type conjugate
after the addition of unconjugated anti-B type
serum, respectively. The slides were fixed
in carbon tetrachloride at room temperature
for 10 min, dried in the air, overlaid with
the respective conjugates, and left standing
in a highly moist chamber at 2 to 4°C over-
night. They were thoroughly rinsed with
PBS changing three times at 10 min intervals
under mechanical vibration,
washed once in redistilled water. They were
then dried in the air, covered with a drop
of buffered glycerine (pH 7.2) under a cover-
slip, and observed under a fluorescence

and finally

Table 1. Isolation

microscope equipped with a 250 watt high
pressure mercury vapor lamp, a UV exiter
and a UV filter. Cells specifically stained
were photographed on Kodak color films.

RESULTS AND DISCUSSION

Virus isolation and identification. Speci-
mens for the virus isolation were 10 throat
washings and 10 nasal swabs in 1966, and
nine throat washings and nine nasal swabs
in 1967.

As shown in Table 1, the strains of influ-
enza virus type B were isolated from five out
of 10 throat washings and from four out of 10
nasal swabs in 1966, and from two out of nine
throat washings and two out of nine nasal
swabs in 1967.

All isolates were identified as the strains
of influenza virus type B by the HI test, us-
ing the antiserum against the strain of B/
Amakusa/1/64 (Table 2). The isolation rates
in the two isolation attempts from throat wash-
ings and nasal swabs were almost the same.

of influenza virus type B

Year Throat washing Nasal swab
1966 5/10 (50%) 4/10 (40%)
1967 2/9  (22%) 2/9  (22%)

The numerator indicates the number of isolates, and the denominator the number tested.

The isolation rate is parenthesized.

Table 2. Typing of the isolates by HI test
Dilution of antiserum* (1: )

Isolate — —

16 32 64 128 256 512 1024
F26/66 — - — - + + +
F28/66 — - - - + + +
F31/66 - - - - - - -
F32/66 — — — . + + +
F33/66 - - - — 1 + +
F05/67 — — — = + + +
F16/67 — — - — - + +

* The serum was prepared
: negative for HA,

+ =

against B/Amakusa/1/64 strain.
positive for HA

3
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Comparison of throat washings and
nasal swabs as virus isolation materials.
As given in Table 3, nasal swabs were proved
as effective as throat washings for the virus
isolation. Besides, nasal swabs have an ad-
vantage in being easily obtained especially

$O5HE  HF444E2 J15H

from infants.

Difference in antigenic structure be-
tween the two isolates obtained in 1967. In
1967, two strains of influenza virus type B
were isolated ; B/F05/67 and B/F16/67. Hence,
HI titers were examined against the respec-

Table 3. Isolation of influenza virus from throat washings and nasal swabs
Throat washing Nasal swab
Year Patient No.
P1 P2 P3 P1 P2 P3
F26 + + - + + +
F28 - + + +* +
1966 F31 — + + — 4% +
F32 — — - —* —
F33 + - + + + +
{ F05 + - + -
1967 [ FO N
| Fi6 + + + + + +

* The extracts of the amniotic membranes of the eggs inoculated

with nasal swabs were inoculated into further eggs.

4]
[=]
T

~
o
I

N
(=]
T

Frequency (%)
w
S
T

School A

1o} H
1 l 1 I 1 1 ” 1 1
<16 16 32 64 128 256 512 1024 =2048
50
—~ School B
2 401
z
2 30r
S
o 201
1 ! 1 1 1 n 1 I 1 l 1 1. 1 ” 1
<16 16 32 64 128 256 512 1024 =2048
H1 titer (reciprocal)
Fig. 2. Distribution of HI titers in human sera against two strains of

influenza virus isolated in 1967
Twenty-eight serum specimens were available in the school A

and 29 in the school B.

A hollow rod indicates a frequency of HI titer against B/F05/
67 strain, and a solid rod that against B/F16/67 strain.



HASEGAWA, T. & TAKEHARA, Y.: Epidemics due to influenza virus type B

tive two isolates using serum specimens col-
lected from school children (28 specimens at
the school A and 29 specimens at the school
B)about a month after the prevalence in 1967.
The HI titers against the B/F05/67 strain,
as given in Fig. 2, were higher than those
against the B/F16/67 strain. This may infer
that the epidemic in 1967 was due to the two
(or more) different strains of influenza virus,
and that either the prevalence with B/F05/67
strain was more predominant or B/F16/67
strain was somewhat different in antigenic
structure from the previous strains of influ-
enza virus type B.

Detection of viral antigens by the FA
technique. Cells specifically stained with
FITC-labeled antiserum were found in six
out of 10 nasal swabs in 1966, and in two
out of nine nasal swabs in 1967. The
detection rate (8/19, 429) of viral antigens
in the FA tests coincides approximately with

Table 4.

the isolation rate (7/19, 37%) in eggs and
with the positive rate (7/18, 39%) in the HI
tests of patient sera (Table 4).

Table 5 summarizes the results of the
FA tests on the amniotic membranes and
embryos of the eggs which were inoculated
with nasal swabs. The amniotic membranes
could be specifically stained with FITC-la-
beled antiserum before the amniotic fluids be-
came positive for hemagglutinin. As the
passages went on, the embryos also came to
be stained and the amniotic fluids became
positive to the HA test.

Serological diagnosis on patient sera.
As presented in Table 4, a significant an-
tibody response to influenza virus type B was
recognized in four out of 10 cases in 1966,
and in three out of eight in 1967. The HI
titers of acute sera from the positive patients
were as low as 1:32 or below.

Serological determination of patient sera, the fluorescent antibody test

on nasal swabs and the virus isolation in eggs

HI titer

Year Patient No,  2gainst B/Amakusa/1/64 Flaunotriebz(ée;lt  Virus
Acute Convalescent Rise test isolation
| F 256 512 2-fold - _
. F2 256 256 No _ .
. F2% 32 512 16-fold + +
. F27 256 1024 4-fold - -
o \ F28 32 512 16-fold + ¥
‘ F29 32 128 4-fold - -
. F30 128 512 4-fold . ~
. F31 16 256 16-fold & +
. F32 128 256 2-fold + +
\, F33 32 1024 32-fold + +
Fo1 128 128 No = —~
F02 256 256 No - -
F03 256 128 No . .
F04 256 512 2-fold - -
1967 | FO05 <16 512 ~32-fold + +
Fl14 <16 <16 No —
F15 ND ND - . -
F16 <16 512 ~32-fold + +
F17 <16 512 ~32-fold - .

The HI titers are expressed as the reciprocal of serum dilution.

ND:

not done
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Table 5. Detection of viral antigens in amniotic membranes and embryos
by FA test and the results of HA tests on amniotic fluids
Patient No.
Material* Method — —
F26 F28 F3l F32 F33
AM1 FA + + + + +
CE1l FA + - — . +
AF1 HA + - - = +
AM2 FA + s =} + +
CE2 FA + + + — +
AF2 HA + + + - +
AM3 FA + + + + +
CE3 FA + + + + +
AF3 HA + + + + +
AMm FA ND + + + ND
CEm FA ND + + + ND
AFm HA ND + + o+ ND

*

+ : positive to FA or HA test,
— : negative to FA or HA test,

SUMMARY

Epidemics caused by influenza virus type
B occurred in Fukuoka toward the end of
April, 1966 and in the beginning of February,
1967. The etiologic diagnosis of the epidemics
was made by the virus isolation from patient
materials, by the FA test of the certain materi-
als and by the serological test of patient sera.

Influenza virus type B was isolated in
embryonated eggs from five of 10 patients
in 1966, and from two of nine in 1967. The
serological evidence for the infection with
type B virus was obtained in four of 10
patients in 1966, and in three of eight in
1967. In the FA tests, six of 10 cases in
1966 and two of nine in 1967 were positive.
The detection rate of viral antigens by the
FA technique, thus, approximately coincided
with the results of the virus isolation and
the serological test.

In the present work, nasal swabs as well
as throat washings were used as the materials
for virus isolation, and the results showed
that the former materials were as useful

=+
N

6

Refer to the abbreviations in Fig. 1.

: weakly positive to FA test,
D : not done

as the latter for the
viruses.

isolation of influenza

In the embryonated eggs which had been
inoculated with the nasal swabs, the amniotic
membranes were positive to the FA test
while the amniotic fluids were negative to
the HA test, and the extracts of the amniotic
membranes yielded a few strains of the virus
by further amniotic passages.
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Yukio NAKAMURA, Yasuhiko OSAKI and Masako OBA: Colorimetric determination of tin in

canned foods using gallein
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Table 1. Effect of concentration of sulfuric acid
on extraction of tin
H,SO, (N)
Sn (#g)
10 11 12
B 40 98.0 102.0 100.0 100. 0
200 97.0 98.9 99.2 938.8

The values are expressed in per cent

2 A

bR X LB THELEL IRV Yy, 2 -7
W, ZHiAbRSE, PUEEILRSR, 2o odkvianEhis D
A3, WiEEME & O EEE, AR, ERMBXOMER Y
POHRFH L TR U BRETH - 7.

3 HL A DOERIER

2 2 100pg Z & 2 NEEFICOWT, EEROHET
Rz EEICHE UC pH OFREENICH V 4 2 INA 728K
ZAL L, pHZ2. T~2. 8ICHREEE 72 i L 4 20N
ZWEEBEL, 100&ICMA-bD%CE LTLHELL
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Table 2. Development of color in the samples
treated with gallein in different
procedures

Time (min) A B C
5 0.947 0.609 0. 256
10 0.947 0.620 0.268
30 0.947 0.638 0.292
60 0.947 0. 652 0.301
120 0.940 0.658 0.314
180 0.932 0. 668 —
240 0.930 0. 665
300 0.921 0.672

A : The sample was adjusted to pH 2.8 after
adding gallein.

B : Gallein was added into the sample im-
mediately after adjusting pH to 2.8.
C : Gallein was added into the sample 10 minutes
after adjusting pH to 2.8.
D2/3LUTTHY, Clxl/BitlExz\v. T-ADERAIT
13 & A EEEBDICEANB, ClRL7Z2We#EnT 5. 2
NIEPH2.7~2.8 ITBNTA LI A4 v & LTRMBLE
ELBY, 2EAZL L TLEVHLA LA VR
JGLIT K 22720 LBbb. L3> TADE ST
HEERFRIE DR TH L A V2 TINT 2053 5.
4 PHO AL ABI 2Z-HL 1 VDR
D
Fig. 1 ® Al 2 N 10m/ it 2O CRiD B sER D
HOW K DIEHBEIC L7223 > C, £ pH2. 0D % >
D ZDOWEEZRELSDWT2LNEREF b v A%
TLTLZWICpHE BT, & HIC B 26 2 HIE L

11F

09

Absorbance
(=]
-
T

05
0.3 1 1 1 1 1
2.0 24 2.8 32 3.6
pH
Fig. 1. Effect of pH on absorbance in gallein

and tin-gallein complex
A : Gallein
B : Tin-gallein complex
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Table 3. Effect of concentration of gallein
on absorbance
0.05% gallein (ml/)
Sn (ug)
2.0 3.0 3.5 4.0
100 0.421 0.870 0.956 0.960 0.961
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BTk > TEMBI Y, ZOKIE(L% & 72078 Table 4
Thd. WEKIZD2 L 6 REIILINIZE S ZET
D, AZ50ug OEEKD 6 RIEDOEIGE DR K
S%ITT &, TIRHLAWNTIRIZ E A 8 Z 720,
T PR
A Z 0pg B LUt 100p4g 1T ONTHEEEDE TR~

FH5HE IHM44E 2 H15H

11}
09|
8
S 07f
5]
= B
2
2 05F
<
03}
0.1F
A L L 1 1 1
400 440 480 520 560 600
Wavelength (mpu)
Fig. 2. Absorption spectra of tin-gallein
complex and gallein.
A : Sn of 100 #g (for blank)
B : Blank (for dist. water)
1.0}
08}
L =
g 0.6
[
Q0
-
o
2 04t
<
02
1 1 1 L i -
0 20 40 60 80 100
Sn(2g/100ml)
Fig. 3. Calibration curve for tin
Wavelength : 495 my, Cell: 5cm

THETHEBIEZNZN ORI Z K 72, Z Dk TN TIE 2 X 028 DIRIE % SR & L CIRLHE % Bl
A Fig. 2 TH 2. B 22 0pg 1378 K%, 100pg L7z ZAZ-# L4 UiEtEIZ 495 mu 12 o — 772 0RIR
Table 4. Relation between intensity of color and time elapsed

Time (min)
10 30 60 90 120 150 180 210 240 270 300 360
Blank (for dist. water) 100 100 100 100 100 100 100 100 100 100 100 100
Sn 50 g (for blank) 100 100 98.9 97.8 97.4 96.7 96.3 95.8 95.8 95.6 95.2 95.2

The values show intensities of color (/o).
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HAS « KIG « KEE: H LA X 2pAERMPDR L DHBAER

MAZD > TS, HL A ORIHERAIL 460mu (2fF 3 TH5, HEAZ2BEIEBRR2E22 LN TE S,
9 AHTDOAZDOEEB X O EIGRER
PAFENAERITH 5 U 2 X2 RN % DAY

1Y 2 DEERICHAELS 2w B0 ThH 2.

8 MREMODIER

2 ZEAEYE 2, 5, 7,10m/i%100miDE —H —iTk Y
HEERDEIC U 7278 > TREEE 2 JI5E U 7= #5543 Fig.

Kufa L7-04 Table 5 THY, WFNLIT%LE
[ANEKZ HIF 2 Z LA TE 7=,

Table 5. Recovery of tin added to canned and bottled foods

. Sn
Weight
Sample Blank values  Added Found Recovery
(g) (mg) (mg) (mg) (%)
Fermented milk (bottled) 10 0. 00 1.00 1.01 101
Orange juice (bottled) 10 0.03 1.00 1.03 100
Orange juice (canned) 20 1.43 1.00 2.40 97
Tomato juice (canned) 30 0.68 1.00 1.65 97
“Mitsumame” with fruits(canned) 10 2.76 1.00 3.75 99
Green peas (bottled) 10 0. 05 1.00 1.03 98
Bonito meat (canned) 10 0.18 1.00 1.14 97
) 2) Sandell, E. B.: Colorimetric determination of
& ER 43 trace of metals II. 673p. (esp. 564), Inter—
RHHA LA EROBIROTEE RE SRR g ores DRSS T8 York 1950,
. . N y . - &l > N B ) H =)
TR Z-37 L A LR ERIARTT il 5 2 e Lic TN Bk B AL ORI ERE. S5
AEFIEMAITZEOE AT 2 Z itk Wizl 7z % 7, 473-477, 1958.
L, oI RISROWM % pH2. 7~2.8 12 ¥ 3 Z LiT 4) AATHEEMERES T8 Pk BB JIS K
e - . o b 0102, 105 p. (esp. 86-87), 1964.
I 5722 THDB, EREEL
ibf@@ﬁiw%éﬁﬁfo% % e = 5) HIFR : Nr ¥y i3 o 77 3 -1 ox g F
T7 2 =V 7oA 0 VHICHANEE A /41T 2 8 Ly Mk 2 B@Ifm O 2 X DR ER. St
BhHITFENL . 2 13, 725-729, 1964.
AT b7z X 5125 DRISHIEDH H Y, HHich 6) Mcdonald, A. J. & Stanton, R. E.: Analyst,
- . » . 87, 600-602, 1962.
EAMOBEE IR 8, 8, Wi, U UEER EOREN ’ ¢
Afﬁm %m ” L ;K%ﬁ%?%’km; 7) NEFIES, BRI H L4 itk 3 2 ZOHHEY
BroNBE, 2VHELTRA - SRR SMFTIERE 13, 994-1000, 1964,
b, WS RICEE LIRIEERIC B TRIIICRA 8) NEFIES, H#W : 7L 1 1k 32 EHRHO 2
TEBENDHBE G L-7 220 v B TEILT ZOWSEEEEE. S HL2E 15, 657-661,
| cen 1966.
Zrick DUiFEZRENT 5 Z LH3TE S,
bl e 9) HfF: 2 (IV), Yuvw=vx (IV) 3v{Hy

x [N
1) Snell, F. D. & Snell, C. J.: Colorimetric
methods of analysis II. 3rd ed., 950 p.
(esp. 218), D. Van Nostrand Co., New
York, 1949.

DR E Tk 24 A 11, 332-337,
1962.
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SUMMARY

A red tin-gallein complex is applicable to the colorimetric determination of tin. The complex is
formed in dilute acid solution and insoluble. A solution containing the complex appears transparent by
adding polyvinylalcohol as a dispersant. The color intensity of the complex and that of gallein are
affected by pH. At pH 2.8 the former is the strongest and the latter the weakest. To avoid the
interference of diverse metals, tin is separated from them by extracting tin iodide with benzene.

The procedure is as follows :

An aliquot of sample containing 150-1500 xg of tin, concentrated nitric acid and concentrated
sulfuric acid are transferred to a 300 m/ Kjeldahl flask, and they are heated over a direct flame until
the organic matters contained in the sample are completely decomposed. The solution resulting from
the decomposition procedure is mixed with the equal weight of water and then diluted to a volume of
100 m/ with 11-12 N sulfuric acid. Ten m/ of the resultant solution is transferred to a separatory funnel,
mixed well with 1 m/ of 5 M potassium iodide solution, and 15 m/ of benzene is added. After shaking
vigorously the mixture in separatory funnel for 4-5 min, a 10 m/ aliquot of benzene layer is taken and
mixed with 10 m/ of 2 N hydrochloric acid. After evaporating the benzene on a water bath, 1 m/ of 1
% L-ascorbic acid solution, 5m!/ of 0.5 % polyvinylalcohol solution and 3.5 m/ of 0.05 2% gallein solution
are added to the residual phase of 2 N hydrochloric acid. Finally, the pH of the mixture is adjusted to
2.7-2.8 by addition of 2 N sodium acetate solution, and the absorbance is measured at 495 mg.
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Masahiro MORIMOTO and Akira HIRAKOBA : Examination of simple colorimetric determination

of nitrate ion using Griess Romijn nitrate reagent
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Mans. L7zai-> T GRIYERHAEITH L <TZ D&
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2R GRISERAIE L W52 Licd 5.
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IOV TUIEREOSN Db D2 Iml Ny 5 2 LicL
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%1 #H # i 5%
B (3 B! 3
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(D) () (1)
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i % * (8) 0.012 0.006 0.012 0.006
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Akira MORI and Masahiro MORIMOTO : Radioactivity survey on rain and dry fallout in Fukuoka

Prefecture
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ZROMAERETYH Y, WAKFL»S 272 ) O
MR EIN, TRbb1967TET H 1 HICEILL 72l
k7> 560. 8pCi/ml(1.127mCi/km?2) DHEIIT 22U
ZHEL 20BN T, 154 HEEROBEH»S 13.8
pCi/m! (38.6mCi/km?), 1 H13H£ZEL D KA 5 10. 23
pCi/m/ (18. 3mCi/km?) OENMEAME XN/ Z DK%
RIS L C L HRICIEBRETDEIC D © 7z 555
EREBOREIL, #4ROEBROHE LY, #H
Bt CEWHEIT X b TH B OB R4 ek
L7z2eThs. ZNITEBROBKEE X 05
20BN, BOEERLZE LR, $F2EBL
O 5 OFENT DN T Z DFEE 2 <752 1 0
EBNT, WINbABLEEZRL TS,

2 HAMBTINABLOBED

R THOHHETROWBIIK2DEBY T
KBRS T b N7z BRI KDBEAR SN, 28,
FEEITEOE 2 I L 72 19664E12H 0 EENT, BIEEER
4 HENCERRI 2RI L 72D TR EERI 72 £ { B AT
Wil eEZILN5,

Eo)
pCi
16+
3
2
10}
1
I B T Ta—)
R S BR B %8 H B
B1 KD BS 6E R =

IRTPRRS FRIELEE 1 [ A% 52 B oD ke
D s AR E SR 2 [E 8% 5 B oo 20R)
3 FREES S [ A% 5 B O 30K

otz £UGRT X 513 B X o 4E 0K ERD

3 B#ELA SR RS 5 N2 - 7225, HBEOKHEBOIIC
MEOS 3 KBS, FROLO T LICERETT  IAEB% 2 0 H 012/ 30 HEEIROEE & 563pCi/m?,
X1 R E LU A O KM REWE
HEUEAR W WM & & WEAR  moimE Bl #
m? pCi/m?
1966. 5.11 10:00~15:00 150 5.12 0.1 FE S 3 MK EE (1966. 5. 9)
12 9:30~14:30 150 13 0.4
13 9:30~14:30 150 14 0.3
14 9:30~14:30 150 15 0.7
15 11:30~16:30 150 16 0.4
16 9:20~17:20 240 17 0.3
17 9:30~17:00 215 18 0.2
18 9:30~17:30 240 19 0.4
19 9:30~17:30 240 20 0.5
20 10:00~17:30 225 21 0.7
21 9:10~16:10 210 23 0.1
1966. 10. 29 9:50~12:30 80 10. 30 0.5 HE SR 4 M85 B (1966. 10. 27)
30 10:30~19:30 270 31 0.6
31 9:50~16:50 210 11. 1 0.4
11. 1 9:35~16:35 210 2 0.3
2 9:15~16:15 210 3 11.4
3 16:30~22:00 180 4 2.1
4 9:30~16:30 210 5 0.4
5 8:20~11:40 100 7 0.8
7 9:40~17:00 220 8 1.8
8 10:20~16:40 190 9 3.8
9 10:10~16:40 200 10 1.3
10 10:05~16:30 192 11 1.5
1966. 12. 30 9:45~15:10 162 12.31 563 FREEE 5 MRS ER (1966. 12. 28)
31 9:35~14:35 150 1. 1 394 .
1967. 1. 2 10:10~15:10 150 3 13.8
3 9:30~14:35 150 4 1.7
4 9:45~12:45 90 5 0.6
5 11:00~16:00 130 6 1.1

—19 —



MRS ERT U SR Y BB 5 % 444 2 3150

mCi/km?
10}
m/lCi
2
16+ 107
10+
10-
H L 1
64’ 65’ 66
i i i Hiep RSB OO 8 A K
% % % %% 4 HRHURBERLT O W BE R
o = = Lo No. 3 - FEH 3 [ EBF O 3K
2 g g Il 21 No. 6 -+ HIRE 4 EHZBE ORE
] 2 E EUW%#'&B%_F%@%% No.11:----- FP‘E% 5 @&%%ﬁ@a*‘}
Lo
PR
3
10 o .
- .“..".'.'..' e L L)
N k . .
‘D .l ..
) ’
10°F
.R
10 1 1 1 1 1 L 1 1
0.2 0.4 0.6 0.8

T T 2 ov ¥ — (MeV)
B3 wmMHEmForigarxs b

— 20 —



oA R ME R O RS ERAAE

X2 BB R Fo B M W E

22 mmeges woegas  TOKm BNERE  NE&E 4 %
il (RF4b)  mpCi ~

1 1966. 5.12 11:45 5.12 15:45 31,100 110 16 FES 3 A% EER
2 5.12 15:40 5.12 17:00 38,980 177.7 —
3 5.13 10:15 5.13 12:50 41, 940 98.8 17
4 5.13 10:45 5.13 13:25 45,900 108.8 21
5 5.13 14:30 5.14 14:20 19, 000 45.1 26

6 10.31 15:50 10.31 18:55 7,270 17.5 == FREE 4 [
7 10.31 17:45 11. 1 13:05 7,660 17.3 —

8 12.30 12:30 12.31 13:10 14,600 38.4 — HE S 5 AL S BR
9 12.30 12:30 12.31 17:30 3,790 10.0 —
10 12.30 12:30 12.31 17:15 19, 040 50.1 —
11 12.30 12:30 12.31 17:25 20,470 53.9 .
12 12.30 12:30 12.31 17:31 13, 150 35.3 —
13 12.30 12:30 12.31 17:33 10, 530 21.7 —

3 HEH®D3IHITERELL 723865 394 pCi/m® @ FHWME
ZHEL, ZEROBSHES Y MR L 722 L 2 R0 /-,

4 EBURRERLT

H 3B LU 4 BOEROGE IR T <,
B % 160~200m? [T 0 B 1F THE ZTRW, 3
3EIDICS a, HAEOEHTIZ2 a2/ $ES
EOEEDEHAITIE, ZEORTFHRFKL 720D TEED
Im? ZONWTCHNRE 2B, # -~y 4 =5 —TFHEL
€ 1000cpm LI FD b 1112 23 % 2. #3ED 5 3,
FAMEOD2 3, BLOFESENGHIL 211120 ) 55
6 2 ZEREUOEEL CHIE L SRR 2ICRTEBY T
» 5.

H3ED5 IV TALEET, BEREIZIIHEBG
BREL, NEEEBFLTQNS, 530D bixb K& AT
B2 177. TmaCi THh - 7245, 2N Z ORITEILL
ZLDOREDTHRLKRERETH - /2. BREEIT16~26 £
ThBH, REOKEZND OHFHHEDL KEW LIRS
BOE 3 ThB. BHFOEEMRD O 1ERIT 4.5
~5. 00T - 725, kD 1@EEIF9.4~14.8HE 7D,
BOBOO LT SRk - 72 E R L. INBRT
IKOWTTERARY bvR b Ebids, K3I3E2ITR
L 7z No. 3R FD b DT, 0.04MeV, 0.09MeV, 0.14
MeV L8 0.72MeV (2 ¥ — 7 3345, Mo®, Np?

BXO Zr%Nb® 5z Nd 2 ernffEEans. 2b
ERLE 7822 ho x—%—1%, Technical Meas—
urement Corp. DI EIHERE TNV 401CM THh 5.

B4 MOREORNTFIIEL DL, FEHIEE» >
7z.

55 BIORFIIET L 72T ORASFEREICE 20> - 7245,
W L CTHRE L @A CTIRICEVETEIED b D133
RTEF, SFEL 726 205 HI{#EIX 10~54maCiTH -
7.

BEERRFICEEEL L 72h FOWE 27225, ZD5 b
No. 3 (383 1a]), No.6 (384[E), No.ll (E5[E) D
LOPX41TR Lz, No.3 & No. 6 11FIFE L ) %2
WERRLES, No 13RS 2EET, ST
DLz,

B, I OBEO—EIIE 8 FBUEERAT 7T
%4 (19664E11H24~25H) THEL 7=

Bbic T2 bVORIEIC BT 2B - 720U
IR ST I B TE BV BRI RS L, AR
P27t M LR B AR E BRI R < BILA L B
5.

(ZA4F 1968-7-15)
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il ] L g AR T SE B WP T e

EO5HE MEM44E2 H15H

& 11 G 7K ) )isd N HE

(mm) pCi/ml (mm) pCi/ml
1964. 5.29 5.6 0.14 0.78 1964.11.10 9.1  0.10  0.91
6.2 80 018 1.44 13 124 0.27 3.35
3 250 0.09 2.25 14 154  0.20 3.08
4 55 0.2 138 30 67 012 0.80
11 1.7 0.37 0.63 12. 4 53 0.3 2.07
13 1.1 114 1.29 6 1.0 0.3 0.34
14 12 041  0.50 15 1.3 0.27 0.3
19 49 0.04 0.19 17 51 0.09 0.46
20 36.2 0.03 0.11 18 50 0.12  0.60
25 248  0.00 0.0 23 156  0.08 1.25
2 44.7  0.06  2.68 28 5.0 0.06 0.30
27 37.0 0.04 1.48 31 29 0.05 0.15
28 2.4 0.11 0.26 1965. 1. 8 6.5 0.09  0.59
7.17 1.9 0.0l  0.02 9 3.6 0.29 1.04
27 1.5 0.01 0.02 11 4.2 035  1.47
8 7 302 0.04 1.21 12 3.5 0.38 1.33
24 644 0.15 9.66 13 11 070 0.77
25 9.5 0.02 1.90 16 3.4 0.27  0.92
2 3.3 012 0.40 18 12 029 0.35
9.3 1.4 0.05 0.07 19 1.3 0.22 0.29
9 275 0.04 1.1 25 3.2 062 1.98
10 12.4 — — 27 2.2 1.49 3.28
14 9.2 - — 29 4.8 0.75 3.60
16 4.6 0.04 0.18 30 237  0.12 2.84
19 1.2 0.08 0.10 2.1 35 0.20 0.70
20 4.3 0.03 0.13 5 55 012  0.66
21  23.2 0.05 1.16 6 17 015 0.2
25  28.6 0.02 0.57 9 9.6 0.09 0.8
28 1.9 0.17 2.03 10 51 011  0.56
29 3.0 011 0.33 18 1.5  0.08 0.12
10. 6 17.7  0.03  0.52 21 0.8 0.11  0.09
8 7.8 0.07 0.55 27 10 0.14 0.14
9 17.7  0.01 0.18 3.4 1.5 0.24 0.36
4 17.6  0.04  0.70 5 131 0.05 0.66
18 28 004 001 By 8 8 15 0.3 0.57
21 313 0.77  2.41 12 38 0.3 1.33
22 0.7 0.21 0.51 16 343  0.05 1.72
23 3.0 10.47 31.41 17 7.6 0.24 1.82
1.1 1.0 0.5  0.59 18 7.8 0.1  0.86
2 549 012 6.59 24 7.3 0.04  0.29
6 3 0.54 2.32 4.8 1.2 017 0.20
9 1.0 0.2 0.23 9 19 012 0.23
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FR-HA kWO o KN EEHE

f'12 W Kk o m #H
smpsn TR OWEME G % | smeRn  BE NCEEciime g
(mm) pCi/m!/ [ (mm) pCi/ml B

1965. 4.14  20.5 0.10  0.21 1966. 3.17 8.7 0.01 0.09 3. 7~ 3.17

18 151  0.30  0.45 27 5.4 0.04 0.22 3.17~ 3.27

5.1 101.2  0.02 2.0 4.21~5. 1 4. 6 6.4 0.0 0.06 3.27~4.6
11 60.1  0.04 2.4 5 1~5.11 9 6.0 0.01 0.06
21 15.1 26.74 404.0 h[EE 2 @ 10 12.6 0.03 0.38
21  21.4 13.12 281.0 5.11~ 5.21 14 13.1  0.04  0.52
26 37.4 0.15 5.6 15 3.6 0.04 0.14
27 244  0.06 1.5 16 0.4 0.01  0.00
28 4.0 0.06 0.2 22 19.1  0.05 0.9
29 3.7 0.28 1.0 24 2.3 0.01 0.02
30 1.3 0.07 0.1 26 152 0.01 0.15
31 93.9 0.11 10.3 5.21~ 5.31 27 1.7 0.01  0.02
6. 7.5 0.07 1.3 5. 4 4.9 0.02 0.10
156 0.08 1.2 531~6.9 8 114 0.01 0.11
13 2.0 015 0.3 11 231 0.0l 0.23
20 132.0 0.06 7.9  6.10~ 6.20 15 221 0.05 1.11
30 103.1  0.05 5.1  6.20~ 6.30 21 6.2 0.02 0.12

7.10 157.5 0.04 6.3  6.30~ 7.10 23 1.6 002 0.03 i3 M
20 39.7  0.01 0.4 7.10~ 7.20 29 109  0.06  0.65
30 107 0.01 0.1  7.20~ 7.30 6. 1 18.2 0.21  3.82
8.9 27.5 0.01 0.3 7.30~8.9 4 54 0.93 5.02
19 4.9 0.01 0.4 8 9~ 8.19 6 3.4 049 1.67
29 190 0 0 8.19~ 8.29 9 271.8 0.20 5.56
9.8 386 0.0l 0.4 829~9 8 10 3.7 0.08 0.30
18 166.8 0 0 9. 8~ 9.18 16 1.7 0.23 0.40
28 2.1 0.05 0.1 9.18~ 9.28 17 17.5  0.06  1.05
10. 8 1.2 0.05 0.1 9.28~10. 8 20 354  0.03 1.06
18 12,3 0.01  0.12 10. 8~10.18 21 50 0.02 0.10
28 9.2 0.05 0.46 10.18~10.28 22 13.2  0.12  1.58
11. 7 340 0.04 1.36 10.28~11. 7 30 3.4 0.13 0.4
17 59.4 0 0 11. 7~11.17 7.1 110 0.05  5.50
27  48.6  0.03  1.46 11.17~11.27 2 205 0.07 1.44
12. 7 21.6 0.03 0.65 11.27~12. 7 3 14.2 001 0.14
17 4.6 0.17  0.79 12. 7~12.17 8 4.2 0.01  0.04
27 36.0 0.01 0.36 12.17~12.27 9 2.8 0.57 1.60
1966. 1. 6 12.8  0.05 0.64 12.27~ 1. 6 11 285 0.01  0.29
16 11.5  0.02 0.23 1. 6~ 1.16 12 9.8 0.02 0.20
26 5 0.10 0.15 1.16~ 1.26 13 3.1 0.01 0.03
2.5 6 0.09 0.41 1.26~ 2.5 23 5.2 0.01  0.05
15 11.8  0.02 0.24 2. 5~ 2.15 29 52.5 0.03 1.58
25 33.9 0.02 0.68 2.15~ 2.25 8. 2 3.1 0.01 0.03
3.7 57.0 0.03 171 2.25~3.7 20 36.6 0.04  1.47
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& M R B AR BT FU R BT Fe

S MEF444E2 A15AH

ft%&1-3 W Kx o #Hm H &
gEAn  BR WEBpciam x| mmegs TR WE @m0 oz
(mm) pCi/ml (mm) pCi/ml
1966. 8.23 54  0.03  0.16 1966.12.20 1.0 0.02  0.02

24 103 0.05 0.52 2l 22 0.07 015

9.2 10 001 0.0 28 27 0.2 0.05 fhigpmiak
6 23 0.0l 0.02 1967. 1.1 18.4  60.8 1127.0
740 002 0.07 2 80 0.66 528
8 0.8 0.03 0.02 4 28 13.8 386
9 11 003 0.08 5 16 193 3.1
13 23 0.03 0.07 709 304 26
17 7.3 002 015 12 100 0.55 5.5
18 73.6 0.0 0.74 13 18 102 18.3
19 148 0.03 044 16 17 3.04 518
22 52 002 0.10 28 35 016 0.56
23 23 0.02 0.0 29 202 0.03 0.8
24 2110 0.05 10.6 30 300 0.03 0.9
25 86.3 0.0l 0.8 31 L0 0.02 0.02
26 1.9 0.0l 0.12 2.4 L5 040 0.60

0.2 1z 0.0l 0.0 6 L0 012 012
3 66 0.04 0.2 8 4.0 0.22 .88
4 0.8 001 o0.01 9 95 0.10 0.9
7 L1 00l 0.0 10 3.8 007 0.27
8 152 0.0l 0.5 11 91 02 018
10 326 0.0 0.33 12 136 018 244
12 146 0.04 0.58 17 L9 0.5 1.06
13 0.8 0.03 0.02 24 0.7 0.09 0.0
18 L0 001 0.0 %5 44 013 0.57
19 21 001 002 3.5 6.0 0.02 012
28 65 002 013 G, o0 6 20 0.68 1.36

1.7 205 0.3 7.0 11 69 030 2.07
13300 0.09 2.7 15 23 0.09 0.21
14 284  0.07 2.0 16 1.2 018 2.0
17 182 0.14 2.5 17 0.9 0.3 0.32
21 2.0 031 062 18 50.0  0.07 3.50
%5 7.8 0.05 0.39 19 L7 009 015
26 24 002 0.05 22 52 0.0l 0.05
29 4.6 0.04 018 23 16 0.3 0.5
30 23 0.09 o021 27 212 0.03  0.64

12.2 L1 023 0.2 30 6.0 0.0 0.0
3167  0.09 150
12 35 003 010
13 42 002 0.08
16 L2 0 0
19 38 0.02 008
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PEREAR AR R

WM AR (R« HTEnED
ST

U R G SR IR A T B 32RITED 2 B D
(FEHERY F 72 I IEHERI L I F N Q0N B) DRI, [AS
32D LERITY Lo EHRAED LD (BT
N BERR LRI S 52T h B, MEITBITS
U IR 2B R0 219664F 3 HRBIET12,6415 1),
ZD > HEHE LU IRE I 1,772 b - T, &fkniyld
%REDTND, T URBOOFEBIIE 2 I
TBY, Lo TOLEREE LR/ OREBILMAINS 2 8
Zh 5.

FE O LR RS U IR U R E B EEIT b
LOE, ZOBEEREREML /2.

PFERZIL, BWRTE L LU ERE S
SEEEALATT 0 (BRI DOREREY U SR b (16895K)
T, EABREKN IERZBRLZVOTHY, 18D
720 SHEE RO L 2. BUKAFTNIERILA LD (F
T HAEMED) LBEhno 2 niThy, B
LA CIT BT A BKEARI DK Z, Bt O
BV TIMHERE (REEFHEBE > M) Y 2K EARIO
KZEIT 2 LTz RB/KERBICOWTIT
HASEXE R ERBIEY (F/KHE B X U BRIREL
SRR KU TIT - 1203, THRSER A 4 > A3k
3 25 DOMEE 1 4 L OMBITH 72 - T, TR 1
F R AT 2 ZOVER THREREL, Griess Romijn
R CTRINT B HE? Itk 5 72,
BHEHOBAEA LB X OB H O O /KE R BRESR
BAFBICRTEBY TH-7 2tk 3E, NEB L
PEKUCOWTUIRRLE 2 @B T 2 2 L1k WIS 2T
B 72572 B2 5N 5 hEaxIE 80fH 4361 (53.75%)
THY, BYEHOGEHRIITEAEELL 20T 7
B LAELLZEZAOSND LD TH -7 B LI
1T B W CHERSER 1 4 > 2R L 721t 3138061 Fh 2741
(33.75%) T, RSl A > BRI L 22 Hi 23 804 17
Bl (21.25%) TH Y, EbdThhr-t. BiLHa
Akira HIRAKOBA and Masahiro MORIMOTO:

Efficiency of septic tanks of modified type for
night soil

2!

B BpH, BEE, T EZTEFE,TNVTI AR
Z=F, 4AREBRLNE, EYIEENBERERBEORIE
8, meEfE, ViEEBXrERFEE2ELIC, $2ER
BEEZNZNRK L ~5ITRT. & BERIHERICH
72 5T, BRI, H AR E OFSFUK 2 BB E  E A
L7z b EBZoN D% (BAHFUKE2007 /A - HU L) %
BRALL 72, HFUKOMBERREUIR 6, TiIRTEBY T
PetAKRIC W TIREH 1 A 720301 DILE 35 1 ki As
bo b bE L, BREmMTHRUEILIREN TS5
L/N - BH% EE S TOs, 2 ARKEIROWTIZEH
1TABY SIEMBY - & DB (LHD2/3), BiRk:
HEATHAIE 10/ITRINTNS 301 /A - H 2KMIICF
B> Tz, BBREEKEB L 0 ABKEOEHITIE
/o IYAR

BeH KR /AR

== 5, 000* 1
BRI A OO 1 A e
ATEKE (L/A - B)
- 5, 000* _ 3
“(wmntonETomg ) TR

x 1 ML # % H Ko KkHE

biz) H RIEE R Vil R

5 M OB 2.5 30 13.2 + 8.7
pH 6. 65 8.90 7.64 + 0.44

TLUEZT

= % 3.4 297.0 76.5 + 5.1

TIWVT

FRERE 0.3 30.9 7.54 & 4.62

4 I EE IR

W & 1.4 91.4 28.4 + 1.5

HEPLEER

WS R 1.5 269.7 70.3 +65.8
7 oE=THEFRUTOEEOHEOHAIZ ppm

WO, BUEE X OHEEO AR EEE R &R
EKIT OV TIIR 8 ~10ITRT & 91T, ZNZFN65%L
LT0%Ki, 35%LL 140% K, 80% Ll 185% ik i
FBL->L LB o7z

HRFA0FE R 2 E T # A R ERF IR I n g
FE T R OB EBTEAT DREEREY U IREHCREERBR AR & [
WU TARREII» Y BIFCTHh 572, 202 LIZORE
BEE AR IR R RS LR LR B R B O A
BEMAME (J 1 SEBICEELTHRE) Itk >TN 5720
TH 9 EEZD.

* AL OBREY Tk B URPOEHK A A 3 (ppm)
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R AT AR MRS 54 WHRI444E 2 A15R

15 F
o
§ 10 b —
o I X
P il
55t - h
5
5 0 15
it 1 ()
1 B LR ko BEE DS
10 -
i —F ] =
25t u =
" %
50 100 150 200
7 v E =727 (ppm)
2 BEEIREKRO T v = 7 BREE DN
15 F
U S
o [] =
2 <
s =

5 10 15

TV T /4 REE (ppm)
3 ELMIRHIKD TV T 4 NEKEE DS

— 2% —

10

4 BRACHENE K O 4 B R R R AR D 53 7

10

5 ERALMYIR KD EYLFHIBARER B DS

10

al

20 40 60 80

4 R ERSR A (ppm)

—

i

50 100 150
YRR N ER IS ER . (ppm)

[

30 60

vhEkat (1/A - R)
6 L KMEH RO

90



-
60 |-
10 |
S
®
<
55T
| ‘ I 1
30 60 90
ATEKE (I/A-H)
B 7 »AFEKENEDSTE
10 M
S A oM
o | |
n
<15 b T
IS
30 60 90

EMCF ISR EOR R L (%)
X 8 Mtz 3 EMILFMBRE R
HERER O

X s

1) HASER « fEMNBEEM.  709p. (esp. 435-
494), ®JEUHIRT, A 1962.

2) HABE, VG Av7 2 ZVBRIT & B TR
1 405 E Griess Romijn RYEEEiskIc &

=

ol =

& (%)
]
]

n

o

1]

30 60 90

ML BEHRERBRER (%)
B9 EENC T 2 EMILFE BB R
BEREROHM

10

> A E (%)

30 60 90
APMEF IR BERERRER (%)
B 10 Mgtk LS R SR B R AR
2Faxii]

BIEERA A O, ik 13, 466-468,
1964.

3) AZrEW  BLM O KB L IGH. 888p. (esp. 216-
218), PIH:, KB, 1964.

(524} 1968-8-15)
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IR AT Y 5% A4 2 A15H

1 B % B ¥ U R
OB OOEF K% O # OxO0 O B O = O Hm O 3 040 #HOHE
B4 [ % Bl & [ T AR IR R T - Hy BEREHES 8 ] 71 2 A
% Kk & A B 19654£5 §11H | 19654E5 A11F | 1965455 H11H | 19654E5 F11H
5 /B % E B o[ 196443 A 19634124 = | 19644104
s v zZ R z R zZ R YA
& E: H b= VA SR E o = HEFOHEAE
ES - NI 7T % 33 % 19 % 5 %
7 G 3.8m?3 3.67m3 4.06m? 2. 3m3
4 H O E A H U T 1965421 H ZS ] U T
A 7 2 &7 s w i %
I B®oit M [ A ot
Ao #®OolAD HAO|lAD mOlAA #oo
7k "o 16.9 16.9 | 17.0 17.0 | 17.0 17.0 | 16.9 16.9
ot B % OB B OB EE FARMAE A B E mEs
R’ A BURE »AFREMURE FURRBURRE FURRBURRE BURR
i 8 B () 5.5 3.5 6.5 6.5 7.0 8.5 8.0 8.5
pH 7.50  7.32 7.55 7.65 8.22 8.03 8.90 8.90
C 0D (ppm) 45.5  59.2 27.2 26.5 32.6 20.5 38.1 36.1
TrE=T7H % % (ppm) 128.5  80.1 81.6 82.8 92.6 54.9 | 155.7  142.8
TUTE /4 FEHE  (ppm) 6.1 12.7 3.7 4.8 4.6 3.6 9.0 7.1
WM M 4 4 Bed MHTabed BRHEeTRELT HHekbed e
B 1 7+ o e d Bl T3 |REE T BRHe TR Bl TR BRted
i 4 4 > (ppm) 126.9  646.8 | 115.2 113.5 | 114.5 83.1 | 188.7  259.1
0O D (ppm) 98.9 89.2 70.6 74.4 99. 4 52.2 9.2 76.3
BOD 93.1 67.2 68.6 85.3
AR EX (%) {COD 84.7 61.0 70.1 76.7
Alb-N* 80. 4 57.7 56.7 72.6
BOD 61.0 69.4 56.6 74.8
B U BRE (%) {COD 40.1 60.6 52.5 66.3
Alb-N* 52.0 67.9 59.8 52.3
BOD 81.8 —31.5 28.0 42.4
B AL bR 225 (%) {COD 74.5 0.2 13.1 30.8
Alb-N* 59.2 —41.0 —- 7.9 42.6

*Alb-N 27V 7 3 /4 FEE
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BOD 78.9 60. 4 86.8 68.5
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67.0 25.1 97.6 87.3 87.4
61.4 27.5 95.5 81.7 83.8
62.5 42.2 98.4 86. 6 83.9
57.4 34.6 96.0 68.1 61.0
52. 4 28.3 95.2 61.2 61.2
52.1 47.7 83.4 81.3 81.6
22.9 — 1.5 38.9 61.9 68.3
19.0 — 1.0 4.9 52.7 58.1
21.8 —10.7 5.5 12.7
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WM B o4 4 v BREeT BHITARHET BHeTRHeT BT RHed BmHes
) [ A 7* Yoo e RHRTREe s RHeTREeT RT3 |BEeT RHes
% 4 A > (ppm) 381.9 6819 | 135.0 98.2 | 130.9 21.8 | 324.5 240.0
B O D (ppm) 482.5 72.6 | 165.2 53.5 | 206.6 6.3 | 150.3 23.3
BOD 94.7 72.8 85.6 %.2
& HBRE%R(%) {COD 91.6 61.0 68.6 92.3
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Alb-N* 65.2 25.9 — 3.8 83.4
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Alb-N* 70.1 29.8 42.2 49.9

*Alb-N 27 V73 /4 REBHE
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1521 70.2 | 1200  69.6 | 188.2  28.6 | 130.4  118.0 | 138.7  140.7
187.5  45.6 | 258.5  63.4 | 336.8 15 | 1945 1734 | 149.2 1256
67.5 54.5 97.4 2.5 55.4
78.8 43.4 83.1 26.6 48.6
4.6 74.1 54.5 ~16.1 42.4
38.4 7.7 10.5 25.4 46.2
31.5 13.7 10.9 21.3 4.7
46.1 39.2 49.5 63.5 41.6
47.3 56.9 97.0 1.5 16.8
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7 B H B KB HE K6 %ea pomgiiE BEAL
L OBURE FURRBURE FURRBURRE MURRBMURE MURRE
% ) B (%) 4.5 16.5 4.5 10.0 3.5 6.0 |30 F  300LE
pH 7.51  7.60 6.98  7.02 8.30 7.76 7.20  7.35
C 0D (ppm) 110.8  24.6 7.1 26.7 27.9  22.7 3.3 1.6
TUEST #E#H (ppm) 254.1  71.3 125.2  48.5 58.7  33.6 8.4 7.5
FNT 4 REFE (ppm) 9.7 4.4 12.7 4.3 4.9 4.0 0.6 0.6
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B 1 * Yo e T R TREe T REeTRHe T BEeTRETs BT s
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Alb-N* 66. 1 21.8 62.9 80.5
BOD 63.4 73.6 21.2 60.7
BRALMEBREE (%) {COD 41.2 28.9 -17.6 15.3
Alb-N* —20.5 30.5 —~13.0 - 7.1

* AlIb-N g7V 7 3 /4 REE#E
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254. 4 213.4 47.7 36.8 103.7 99. 6 66.1 65.5 164.5 226.3
206. 8 89.8 28.4 3.5 113.5 25.6 0.5 11.5 256. 0 218.6
78.9 95. ?; 87.2 91.2 51.7
71. 4 86.8 82.7 98.7 66. 4
67.7 75.6 79.9 97.0 57.6
59.4 70.2 45.3 99. 6 22.2
56.9 52.7 35.3 98.0 48.2
73.3 56. 0 53.7 94.0 47.1
48.3 83.6 79.9 —2221.0 38.4
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-21.1 41.6 56. 4 50.0 19.8
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4 mo % om MM ®ms o mom| ®m %M Hm RN
L RO |BURR BMURRBEURE BRUREBRLURE BRUREBRURE MURR
& B () 4.5 3.8 8.5 4.0 4.5 9.0 2.5 308k
pH 7.75  7.70 7.22 7.5 9.02 7.88 7.63  7.38
C 0D (ppm) 60.7  51.7 57.4  49.2 58.3  41.0 79.6 1.6
7UE=Z7 H % % (ppm) 136.6  133.9 121.6  124.0 172.3  134.5 206. 4 6.5
FNT 4 K2ZEF  (ppm) 6.0 6.0 6.9 7.5 6.0 4.9 12.8 0.5
mOom B o4 4 v BT BRiedTiRded REedibed mbedRHesT RT3
M ® 1 %+ v |EEET B TEREeT e diEedT e dRbedT Rbed
W O# 4 A > (ppm) 152.8  154.1 173.2  170.5 290.5 244.1 249.6  38.2
B O D (ppm) 215.3  135.4 162.6  123.0 115.8  58.6 232.2 1.8
BOD 56. 1 42.8 87.0 97.7
M4k E¥E(%) {COD 44.0 51.8 72.0 93.0
Alb-N* 61.1 56.0 79.9 86.9
BOD 29.6 53.1 80.1 53.5
B U BR K (%) {COD 33.7 44.7 66.5 46.8
Alb-N* 60.7 60. 2 79.4 48.7
BOD 38.3 23.1 40.2 95.4
ERLFREF (%) {COD 84.9 49.6 —19.0 86.9
Alb-N* 0.8 45.2 2.8 74.5

*Alb-N 37 Vv 73 /4 N8E#H
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pH 6.75  6.80 8.45 7.75 7.20  6.98 7.50  7.40
C 0D (ppm) 25.4 426 52.5 4.1 75.5  44.3 2.6 10.7
7roE=7 HEFE (ppm) 40.7  73.1 147.4  16.8 79.1  26.7 89.9  26.1
FAUT I /4 FEFE  (ppm) 4.8 5.3 6.5 0.5 10.5 5.5 6.0 2.0
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B L B 323 (%) {COD ~16.7 78.3 —18.9 4.0
Alb-N* —23.2 78.6 — 62 25.7

*Alb-N 7173 /4 FEHR
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Wk M ok EH R OB M R (o53)

o M o o Nl o % O ® O MW o o O W O IE

1R W T A T /R F ey J\BBX FAHT J\BX 2T J\BEX S AT

19654 6 A 8 H 19654 6 20 196542 6 20 19654 6 A 29H 19654 6 29 F

1964410 19634117 19644212 19644 1 196242 6
K—N3 N 3% N % N % N %

o R oEE R x5 B O® W | AVIVREUE
2 & 30 % %5 % 15 % 30 %
2.0m? 3.87m? ~ 3.85m? 3.87m? 4.2m3

LT e 196542 3 LT e 19654 1 A 19654 5 A 21
I %L 5L U B U

oL ® b M B M ® o M ® L MW

AH # A AMR ®A| AR #®A| AD ®O|AD oA

18.8  20.2 23.0  23.0 23.0  23.0 23.0  23.0 2.0 22.2

wom #om gam pctEl am R e me | me & @

WURS. BURR | HURE MURR | SURE MURR | MURR MURR | MURR MURR
16.5  16.5 14.0 308k 17,0 3081k | 30k 308k | 30k 30BLE
.32 7.62 7.20  7.30 710 7.35 7.35  7.32 6.98  7.38
2.6 246 21.2 1.4 19.6 6.4 5.0 3.6 3.6 4.4
55.4  55.4 24.2 3.4 19.7 12,0 8.4 5.1 123 16.1
2.5 2.1 1.9 0.4 1.7 1.1 1.3 0.8 0.5 0.6
B d Bed | e BT | e Rled | e e | T s BT s
B BT | gl RIETA | REeT e | Mled BT | BT s BT s

99.6  100.9 5.9  25.8 4.4 33.8 3.6 48.4 5.2 67.1

121.3 518 41.5 2.5 8.2  10.5 9.2 3.8 2.5 5.8
74.3 95.2 84.5 9.1 95.7
59.3 90.9 68.4 87.6 86.6
79.3 84.5 67.5 83.5 91.1
39.1 59. 2 58.8 85.5 97.6
28.6 30.5 20.8 73.6 88.5
74.9 62.7 60. 1 58.9 4.2
57.9 87.9 65.8 73.3 13.5
43.0 87.0 60.1 53.0 4.3
57.9 58.3 20.9 59.8 6.3
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W IR R 5 WM444E2 H15H
ffx 1 B % # » U R
oo O#H KA O & OwO O W O | O % O 8 | O &£ O #
4 5 % i J\ I X 0 HT MERRERIL | DNEXEEEIEH | A X =
£ X # A H 196542 6 H29H | 19654E 6 H29H | 1965426 B29F | 19654 6 H29F
M B ®m E A H 19634 6 A 1963411 196442 3 A 19644£12H
n Y N = S ® S K S K
pe E] Ji| ® q R OE = 7 o8 = b = ¥ W b B
ES S PN - 9 % 25 % 7% 12 %
7 G- 3.87m? 3.5m3 2.14m? 4.12m?
B oE owm R £ A H 19644114 19654£ 5 A 19654 5 H LT e
2 # N &= AV U U U
[ [ (A | ® b A w® it M
AR B BIABR HAAAR HHA[AAR HA
K o) 22.4  22.4 24.2  23.8 23.0  24.0 21.5  21.5
/A wom o Mo FOm M Om M OR MEAMEE fAs
B K MURE MURRBURE 3BURRGURR FFURRGEURR FHURR
& ) BO(E) | 30pE 308k 7.2 3.7 4.0 1.0 125  14.0
pH 7.37  17.50 7.45  7.40 7.50  7.33 73.1 7.15
C O D (ppm) 2.8 6.0 44.6  37.0 40.9  17.2 7.8 22.4
7roe=7 #HEFE (ppm) 7.2 12.8 129.2  297.0 235.3  51.1 6.9 19.1
7T R /4 FEFE (ppm) 0.5 6.7 5.1 12.1 12.4 2.6 1.5 1.3
moOoR o4 4 v e sl aBiied BiliedHite s el e
s A * v e BHe e RHeTiEie s Bl Rl fibe s
#O# 4 4 v (ppm) 30.9  38.7 148.3  141.8 142.5  88.6 61.2  50.3
B O D (ppm) 2.1 11.5 89.9  58.4 75.6  35.5 41.2  53.5
BOD 85.2 79.4 80. 0 46.8
&R E¥E (%) {COD 74.1 56. 4 67.6 25.6
Alb-N* 81.9 14.7 70.7 74.2
BOD — 3.4 67.7 73.5 66.3
8 O Rk 25 3R (%) {COD 84.9 49.8 52.1 51.4
Alb-N* —61.8 65. 6 13.1 75.5
BOD — 3.4 32.3 26.7 —58.0
BRI BRE R (%) {COD —71.4 13.1 56. 0 —53.4
Alb-N* —12.9 —14.7 66. 2 —5.7

*Alb-N iz 7 Vv 73 /4 REHR
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Bt M ok m O O® B O R (05
o & O f o % O % O M 030 o & o OB O =
INT €1 JUR X A BT INEIX R I T INEIX =2 N X K
19654E 6 H29H 196542 6 H29H 19654£ 6 H29H 196546 A29H 19654 6 H29H
196445 6 7 19644 8 7 19644 1 A 19634£12 19634 7 7
s =® s = K % K = K 3
® B P Y R A i i R % i
10 % 0 % 39 % 1 % 27 %
2.62m?® 3.26m? 4.15m3 X W 4.59m3
LTz LTz LTz UTWwign U CTWwizn
AV 2 U % % %
® o M ®mo M ®mo M ®mo M ®moft MW
AR ® A AQ =E=p|AD @Ol AA ®AalAna ®a
22.0 22.5 23.0 23.5 24.0 23.5 21.7 22.0 22.0 23.3
xom mow e ae M ome mw moa XA mxa
MURE BURR | BMURR SURE | SURR MURR  HBURR SURE | BURS %URS
4.5 8.5 3.8 9.5 | 305 E 308k 3.5 3.5 9.0 150
7.58  7.60 7.25  7.18 742 7.38 752 8.02 702 7.45
620 2.6 | 100.6  15.6 15.2 2.4 | 1120 9L4 3.4 16.6
452 753 | 1124 19.1 15.8 42 | 2032  183.7 55.3 4.2
4.7 1.9 5.4 1.0 13 0.7 10.7 9.8 4.3 16
By e | Bed e | REed Hhd s | Bled Bles | RHEedT Sles
PR filied | e e | e BT | BHe T Bles | e Bles
241.8  156.3 | 194.2  46.4 5.8 6L.3 | 216.0  220.8 86.2  77.4
168.5  65.3 | 2327  32.3 22.6 3.5 | 287.2  269.7 | 198.0 313
79.1 65.2 97.2 38.9 79.3
70.5 43.9 93.5 30.9 64.2
87.9 78.5 88.6 55.6 79.8
65.2 40.1 79.0 33.5 59.5
57.2 13.5 52.8 13.4 32.0
80.6 72.2 75.8 50.5 50.1
40.0 42.0 86.6 8.3 50.4
31.1 35.1 83.6 20.8 58.5
37.5 22.5 45.3 10.3 47.8
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1@ ) L LR BT U R I S s

O WHA444E 2 A15A

ff %5 1 % L7/ & U R
4 ' & K % O N O # O W O #H# oOXtOow®|o O B O=0
B4 & % B INE X < H T MEX & H & B R & M i 2
® Kk & B B 196545 6 A29F | 196546 H29H | 19664£108 3 @ | 19664£104 3 A
M B th &£ A H 196442 1 A 1963412 1965410 19654210 A
izt = K K K =X o = o H
& % H & 5 A FE = il S - #H = q1 A OE =
£ OB O# A A K 5 & 20 # REB9 K204 5 &
7 i 4.15m3 4.15m3 3.0m3 2. 0m?
W E ® W 4% A A LT LTwgn LTy UTwgn
3 # IN & s U 2 U AV} %
® it 4 ® it [ (A | [ A |
AR H®HAlABR HAIAAQD #HB|AHA HA
i ® ) 23.0  23.0 23.2  23.2 19.0  19.2 19.0  19.5
2 #w | % |\ H & | & @ & @608 $08&BA B $FAA
b KO EURE FHURRBURE MURRMURE HMURRBETKRE #HTEKR
& 8 B () 5.5 7.0 | 300 308 E 14.5  11.5 8.8 11.3
pH 7.30  7.85 7.30  7.65 8.10  8.27 7.18  7.42
C 0D (ppm) 94.6  23.8 4.4 3.2 9.6 15.23 13.2 9.2
7rEZ7 8 #F (ppm) 99.8  52.9 5.1 12.6 28.09  42.41 15.0  15.3
TT /4 KEFE  (ppm) 49.0 2.0 0.9 0.6 1.88 2.24 1.7 1.3
oo B’ o4 A Bled BT A BHe T BHTARHT s RHediRte s BRHT 3
W om®m A 7 Yoo [BHET BHRTHRE T s REeTiREe T Bbe T RileT ®wETs
# O# 4 4 ¥ (ppm) 9.9 176.3 41.2  38.0 35.7  56.8 48.8  74.7
B O D (ppm) 182.5  50.6 8.2 5.5 20.9  35.3 47.6  31.0
BOD 88.7 92.8 69. 4 79.3
A RBR IR (%) {COD 77.5 85.9 55.3 79.4
Alb-N* 85.7 84.2 60.6 82.4
BOD 0.7 90.1 70.8 51.3
B U R £ 2K (%) {COD -71.1 82.2 55.2 54.9
Alb-N* 46.7 78.2 50.2 65.6
BOD 85.8 27.1 - 6.3 57.4
LR =T (%) {COD 86.9 21.2 0.4 54.4
Alb-N* 78.7 27.7 20.9 48.8

*Alb-N 27 Vv 73 /4 REBE
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w4t # Kx H #H B O #H B (o33)

OHO MO OROBO% o # o} O f4 OHO O ® ORO-

& T B wmiET ERE e I T P T wHEfREA & e 717 B e T
19664:108 3 [ 19664£10H 3 H 19664108 3 H 19664:10F 3 H 19664£10H8 3 H
19664 6 A 19664E 1 A 19654114 19654¢ 8 A 19654 8 H

o i o = o = Y =& Y =®

HIY AR KR " 5 B E = 2% m AR S
REEIE K2H 16 % 3 & WHERIS ET0% 7 %

-+ 3.0m? 3.5m? 2.0m? 4.5m?3 3. 0m?3
LTWwgw LTz Ltz w LT LT
% ® % % U % %
® 1t [ A | [ A | B it & [ | A |
AH #®E | AA #®A|AOD #A|AD BO|AA @A
21.3 20.5 20.5 20.0 21.2 20. 0 21.5 21.0 21.5 21.0
| Mo GO I | oW M B BB ® R H OB B6E
BMURR SJURR | BURE FURE | BMURR HBURR | MURRE FURR | BURE SURE

4.0 7.2 6.0 6.2 4.0 5.5 3.5 5.1 3.8 6.2
6.98 7.58 6.97 7.28 7.98 8.20 7.48 7.67 7.67 7.99
52.9 12.8 67.4 48.1 59.4 49.7 57.7 20.1 51.3 33.7
78.6 27.0 110.9 103.9 170.6 147.2 109.5 73.9 118.0 84.3
7.3 2.7 12.7 11.5 10.9 9.2 5.9 4.6 6.4 4.4
R B s | BHed WHEeT | BT BmHEe T | e BT | ke dT BRBT 3
Bed Mlids | BEed BT | Ble s Bled | Bl Bmibe T | BHed Bled
78.2 72.1 130.8 119.7 155.6 172.3 218.6 183.8 110.1 92.5
48.1 19.6 227.8 191.0 275.8 177.0 162.0 71.9 129.2 69.6
86.5 20.2 48.6 80.5 62.4
70.4 33.0 51.9 81.8 39.4
" 62.6 3.2 46.9 75.0 56.7
5.4 13.0 11.4 63.0 41.3
—12.8 15.9 36.4 56.0 22.3
1.1 3.2 30.2 72.9 41.7
80.4 8.3 42.1 47.3 35.9 '
73.7 28.1 24.3 58.7 2191
59.7 0.6 24.0 7.7 17.2
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i i B e R T SE R W T e

BOH% IRFI444E 2 A15H

1 & %K #H & v R
Fiid i # J59 & O % O & O O K O B O % O O R O
fi:d ji=s 5 Fr TR TR A& [ 7 B T R R T B RE T 18 i i AR T
® Kk # A H 19664210/ 3 0 | 196642108 3 {1 | 19664E104 3 H | 19664104 3 H
# B B Ot #E A H 19654125 19654 7 A 19664 1 A 19654 3
%y E=Y Y Y % Y =% D i
pes ) bif| & 7 % — b Z b3 Bt =B = 5 B &£ =%
EN I - VNI - { 36 & 5 % 4 % 3 %
7 G- 4. Om3 3. Om3 2.17m? 2. 0m?
B I % 4 & B H LT U Tz LT U T2
2 7 A &= B/ % % b %
[ A | m® b ® b [ A
A B W HB|AA HAOAD HAolAD #®oA
i e 2.0 215 21.7  21.7 20.2  19.2 2.6 21.2
o ) Moo Ho® | & OB H OB RREm o Om Mam
5 A |EURR JURRMBUKRRE #URRBURRE §HURREURE #MURR
& 8 () 56 6.0 4.8 4.2 4.0 4.4 6.2  24.5
pH 7.62  7.78 7.90  8.12 8.45  8.47 7.20  7.45
C 0D (ppm) 29.7  28.9 40.1  32.1 170.9  83.4 62.6  10.8
TroE=7 ¥ E I (ppm) 54.5  54.8 89.9  50.0 330.0 223.3 106.7  25.7
FUTE /4 FEE  (ppm) 5.1 4.5 5.3 4.2 16.3 8.0 4.9 1.1
HoOomM o4 A4 |BHed Mte sl Bmie e mie T Bile s milid s
WO 1 * v Bie T M gBhe e BT s Bilie g Me FREe T Mile 2
% 4 4 > (ppm) 72.2  76.0 99.7  98.9 430.8  351.0 143.6  37.7
B O D (ppm) 75.6  77.8 68.4  34.7 491.4  255.3 160.13  16.0
BOD 48.8 82.5 63.6 78.8
M A PRE (%) {COD 36.7 46.0 60.4 52.1
Alb-N* 41.1 i 57.5 77.2 52.1
BOD 46.2 3 65.7 43.0 44.3
B BRI (%) {COD 29.6 i 33.0 33.9 27.4
Alb-N* 27.8 1 47.2 62.2 66.1
BOD 4.9 48.9 36.2 61.9
EE AL BR 6 (%) {COD 10.1 19.3 40.1 34.0
Alb-N* 19.5 39.7

18.4

* AIb-N 27 V73 /4 R&EH

12.4
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Bt M ok B OB B O R (0o5)

o m o o % O = oMW o =B O H 0—0

TR 411 i I 77 T BRHAE=SE | BT YR

19664£10H 3 H 19664£10H 3 H 19664104 3 H 19664104 3 H

19654 6 19654 8 19654 7 19654 4 7
D % D = D % D %

o OE OfE s o Om A 7o =k o OE B
1 o# 6 % 10 % 7 %
2.5m3 2.0m? 2.5m? 2. 0m3

LTz U T ULTWwiwn 19664 6 B
£ % % %

®m o M ®m b M ®m b M ® ok M

AR #HA | AR ®mA|AD #®A | AA #A

21.1 20.9 20.8 20.8 20.5 19.8 20.7 19.9

BEMOR MEAM | X W MA®| KW B Om | % ® A ®

BURSL MURR | MURE BRURS BURS BURR | BURR $%URR

2.2 12.2 3.1 45.2 2.9 4.5 3.5 12.5

7.35 7.18 7.70 7.40 7.00 7.18 7.40 7.25

76.2 8.0 93.6 2.4 70.6 50.5 81.8 18.5

87.6 32.0 200.5 2.7 94.9 115.9 146.1 43.4

4.2 0.7 7.9 0.3 7.8 6.7 8.2 2.4

Bl e | RHeT RIET s | BEeT RBeT | BleT Rbed

BT BT | BT RIT A | RIHET R | Blled Rhed

190.9 52.7 196. 3 11.5 121.3 118.1 191.5 56. 2

236. 4 7.4 273.0 7.0 241.2 210.3 282.9 26.6
93.0 69.5 11.0 76.3 »
74.6 65.2 28.7 45.3
86.9 71.3 43.6 57.3
38.1 30.5 5.0 29.6
33.5 20.5 3.0 28.8
78.0 59.8 35.9 57.4
88.7 56.2 10.5 68. 0
61.8 56.2 26.5 23.1
40.5 28.6 12.0 — 0.2




& I L A T U T S R

Mtz %8 x 72 EHERY L R LS
O KRERERER

HERREEN R (& RF&aEL)
T - A EE

FEHomicky, BB X oduuimicsET 2
i Bl = N 7 EHERY U RO R 2 A2 BT
Z DK DRERERZ K L 72 NI HBR R K L

5 HHM44E 2 A15H

REAFRRIRE-T, FLITRT &) 2BHEHTERI N
YR I Nz, KEREBRIC WU BAFREXRE
A ERBRTEY (FKEBRE B X O RR S L5 KBRS
WWHEE U TIT R 57208, ToE=TEEBIUVT VTV
1 RBERIOWTRZNZN 208 CHlESES, BA
LB E v 2 - DFHE? KiE-T, b 285by
FEEPHEL . E-HEREEA 4 L BHEET 2EE0M
B4 4 o OBRHITH 72> TIHNEEEI 4 2207 » =
WEETRPRE L, Griess Romijn RS CRE ¥ 2
FHEEP itk 7.

*® 1 ok £ A B & 8 Kk # X
ok #E A H £ i X iR
1967. 8. 1 BT X O gug 10
1967. 8. 8 & T P 10
1967. 8.15 KGR S s X O D — i 7
1967. 8.22 LN ABX 3 L PN ERD—E
1967. 8.29 JEANFT R B & T FEX 7
1967. 9. 5 JEAMNTH AR B & FNERO—H 10
1967. 9.12 e B X 7

KEBBROBERINRIORT EBY T, ZNp5HOE
DL REETH-REBRINDG., ThbLEFKIE
BEALHBOEY S, PRVBALIRROTSD
DHBH L, WA 4 HRHEEB L ORE 1 4 R
132 BIT26.2% Th - 2. KDY BBFKFOER 1 +
LR A 150~300ppm D & X, FERYEE 1 F LRRHEB
Y OREER A 4 URRHEERITZ E BITE5% TH B LA L T»
595, AFEOHKETIRINEZAE LS TFE- TV B
B(E, 70 E=7BX0 T VT T /4 R, 4HEHER
W, EYLENEEREREB X OEHE 1 + it
TRR1I~S5IKRTERD > Sb» 5 & )L, BRE
SELIE6ERIE, TrETBLOTVT I 4 FEE
5% 55ppm LI I» 60ppm R, 4 RFIEESEIINE 35ppm
DIk 40ppm i, APCFENEEFLZRKE 100ppmp [
120ppm ki, tH3% 1 # > 130ppm LJ_I 140ppm i 8
& o° 160ppm LI E170ppmKiifid b D25 % - & b RS
Bt 72205 0HEIZE 2 ICRT LIS ME
Th -1z BFKPOESR A+ L #EE130ppm~170ppm
BHoL BN LS, WEHKRH»ATEKL LOFER
KEIZHI40~501 /A « B TH B L#HEE I N, 1TIFTIER
BEFRITRbONTND LEZLND DS, EYLFEE

Akira HIRAKOBA and Masahiro MORIMOTO:

Efficiency of septic tanks of standard type: for
night soil

FERE 30ppm LIFTH-72b DK 9.8% TH Y,
E72 90ppm LIFTH - 720 DIFA7.5% L b Th
2K, PROT LS BRFRHER TR .

SO& D KL, M SEOE s &R ERL T
THERICER I N, ZDIZE A EES L RFREICEE

—
~ 20+ ]
S
®
< B
10
S
5 10 15

& " E (B
B 1 iRk OELRE DD
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A

B (%)

A

20 + — 20
3 B
— o _
10 10 + -
Q
] )
30 60 90 100 200 300

FUEZTBIOTVT I /4 FEFHE (ppm)

2 WHBEKOT7vEZTBIOTVT S
/4 RBREBEOST

LN EBEZERE (ppm)
4 BRKOEMILFENERRFEERED ST

@

M
20 |
—~ 15 I~ -
S
#
] 10k
10 ] | <
S 5
‘ﬁ l , [
30 60 90 60 120 180
4 B ERSR RN & (ppm) #H#EA 4>~ (ppm)
B 3 ko 4 BRI E O DT ® 5 MikKkoEEA + CBEDDTE
& 2 )is'd b 7K ) 7K (=1
% & i & K i ¥ fE M AL R 22
& ) i3 14.5 1.8 6.2 + 2.6
pH 8.05 7.05 7.69 + 1.25
TYE=THIY 5.2 57.6 +£18.5
;w73/4F§% 101.9 1
4 BT OER T N & 104.3 2.0 41.8 +22.7
M LR R R R A 320.0 7.9 108.9 +71.3
HWo#E 4 A v 388.0 49.7 141.2 +46.3

727 BIOTNT /A FEHEUTOHEOEORAE ppm
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& M R AR BT e B e

300 |

200 |

100

Mook % WM OER FF B K i (ppm)

H#EA 4 > (ppm)
B 6 AYtFNEEREREEERL + v
PR E DBER

B r =0.422
ERER ¥ =3.5x—389.9

NTNRNZ LR, BUEOREBIEFRICRENWZ &
LREIDEERINDIANETHS.

72 BT DT A F B L AP R RER
BLOMITIE, K6ITRT &) 2EEEHY, Znuck
B L LRSI R 30ppm LITRIT/2 % 72 91T
i 4 o Vi 20ppm B (FBUKERY 55 1/A - H),
90ppm LI RiC7: % 720iciE 137ppm LR (FFKER
BINB) THEBRERSHZLDEEZLNS. F/
WG ERFRECR R & B EE L OfiTig,
(v : EWCENEER R, X BHEE) OBEKE»H D,
WMEEBTEDTERTIORT &5 2ADHBE LN
oo Ui CBHRERHET 2 2 Lic & Y £ b

y=7x"1%

O IHFI444E 2 A15H

1000 |

g

&

i

&

B

%

&

2

%10 F A

£ o

E

Syl
2.0 5.0 10.0
s ) E(E)

T EYILFENEREERE L BEE L OB%

HBIER T =—0.640

AFER ¥ =-16.4x +210.0

BREREOFELERZMS 2 L 33TE, HiRERTHRA
FLOZRITR TN TN BB FEHEICAIE T 2 hB» 2 E
BB THIBEHETEZLDLEELLNS.

'8 [N

1) BAZESES : @AERBREER. 790p.
494), SEH, AT, 1962

2) HABLEEE v % — : &bz > SEEE. 220p.
(esp. 181-183), EREAHEMENIES, HIT,
1967.

) HAEE, THBEH: 2V7 > 2 VEIick 2 HNE
14 D4R e Griess Romijn RYEEE S &
A1 4 o OfE. S L% 13, 466-468,
1964.

4) KZiEB B LD ER & 5. 888p. (esp. 202-
203), BT #:, KR, 1964.

(esp. 435-

(34 1968-8-15)
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&1 B EE R U R B LM K R A B
H
b

(1) B) ®) (1) B)

¥ & &= B B 19%7% . 19687% . 19%7% . 19%7% . 19687%* .
Vax ! i ] g i % i i it o )
1A = i URR g5 UIRR i URR o U R i USR &R
= ?ﬁ (%) 4.2 4.6 3.0 2.7 3.6

pH 7.88 7.90 8.00 7.98 8.05
i jfé‘é} (‘?} %Fpr;i;) 70.1 67.5 51.4 67.5 98. 4
oM ®m o1 o+ v e g M3 %6 g Mg B
M % 1 7* v [rgasheaen 3 50 g (it acy Mg
# # 4 4 > (Clppm)  129.8 133.2 131.5 155. 4 169.0
A5 % A & (O ppm) 33.9 21.3 54.5 65.5 60.0
H W (L3232 B R (O, ppm) 74.0 4.0 155.1 252. 0 132.0

womomow o= FRME RUETE OBTE O HUWE RMGE
2 % = & = 19687% . 19%7)415 . 19%7% . 19%7% . 19%7_/%3 .
ax ) # i Gl i) # i i it iy i)
5 = i U R R 59 LIRR iU IRR g9 UJR & 99 UIRR
& # (%) 2.4 5.1 2.7 7.5 9.5
pH 7.83 7.90 7.95 7.90 7.93
A 471~%§§} (% {ffp% 72.4 46.5 66.9 53.7 35.2
mom O, o1 A v B e [Tt e [C iR e e
5] [ 1 7 g He s B [T Rcan Mg [Egaih e
# % 4 4 > (Clppm)  137.4 98.2 121.2 113.5 103.3
405 8 8 % W 0L & (O, ppm) 39.5 35.5 52.9 24.5 22.1

HEW AL 2R R B R (O, ppm) 116.1 86.1 145.0 48.0 40.0
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BO%  IRFI444E 2 A15H

&1 Boo%® om (D2 S < N |4
(1) (2) (3) (1) (1)
20 (I S | W S - -
2= A BERURR B LR G i UIRE B IR B URR
i Bl G)) 3.5 1.8 4.4 4.2 5.5
pH 7.95 7.88 7.75 7.60 7.95
i e RYR o 92.3 76.7 58.0 58.3
mooM OB 14 4 v BT B B Beie g B
mo 4 # v Be B g B3 e 3 B g
# % 4 # > (Clppm) 174.1 167.3 169.0 213.4 133.2
4B R 3 0 A & (O, ppm) 55.3 100. 1 65.6 104.3 52.2
LN BB R 2O, ppm) 115.0 272.0 194.0 320.0 145.0
w4 ow A 8 PPEL s s Y hsa o o
M w K i # i El i 7 i E i
5L e i URR i URR i URR i URR 55 LIRR
% B B 6.0 5.5 4.8 5.2 4.5
pH 7.77 7.76 7.85 8.01 7.80
i 41%;%} (Ié'\] %“pr% 31.7 36.0 22.5 57.4 72.7
wmoOom B o1 # v M3 [E X heacy Bie 3 i [CE:hcacy
A 3 A 7 v [T heacy Mg [E¥iheacy Mg Mg
# # 1 # > (Cl ppm) 167.3 134.4 141.9 140.2 179.0
415 (5 B % % I & (O, ppm) 40.0 48.0 60. 8 49.6 41.0
112.0 170.0 182.0 140.0 60. 2

HELE A B SR B K &(O, ppm)
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# ¥

T/ - - . (25%)

@M oA v @ M M oo g g g W M @ W M o[ W@
AM# BKM# BKmw & B M B ERE 0 Mm O0OM# OH#
@ 8 ® ) @ ®

19674 19674 19674% 19674 19674 19674 19674 19674
8H8H 8H8H 8H8H 8H8H 8H8H 8 H15H 8 H15H 8 A15H

HURSR B URE i URR i UIRE i UIRE R UIRR 55 LR R B URER

2.2 4.0 4.5 6.0 5.8 5.3 6.2 4.5
7.90 7.98 7.86 7.75 7.55 7.80 7.75 7.68
49.1 66. 4 61.7 47.3 64.1 61.6 60.3 48.5
By Bt g B g B3 Biid s BT A4 Bibed Betie g
Bte g et g Mg g Bt g BT a0 BHT A0 BHied B
153.7 162.2 174.1 133.2 145.1 162.7 135.6 159.1
71.1 67.2 72.6 52.9 48.2 56. 0 35.2 64.0
202.2 190.0 234.0 175.0 100.0 165.0 75.0 196.0

N\ A oA o ® A ® A ® a s -
Agf@ Hg*m ngﬁ HNM# C B # N B # T B # T N
19674 19674 19674 19674 196748 19674 19674 19674

8 H22H 8 H22H 8 H22H 8 H22H 8 H22H 8 H22H 8 H22H 8 H22H

U R MUIRR U RS LIRS it LIRS i U IR R 95 VIR U KRR

4.2 6.8 5.0 7.2 10.5 8.8 5.5 14.5
7.65 7.70 7.88 7.82 7.85 7.68 7.75 7.65
65.8 58.3 58.8 57.1 20.5 41.5 48.5 15.2

B BT a6 M BT am BT am  Mibes B TNTI.
BT am BT BT a6 BT aeh  BeT Bl 7 B

[TEiRcaca
169.9 169.9 175.4 168. 1 145.6 86.8 135.6 49.7
46.0 24.0 38.0 20.0 6.0 12.0 30.0 2.0
118.8 20.2 115.2 12.0 18.7 36.4 61.2 7.9
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5% HR444:2 H15H

& 1 2 #E P LU R becs 1t
E S b IV i A P A A bl 5l
#oo®m M o A ¥ ooy 0 H W 4 0 HMH#$ 0T B o4 S H
19674 196742 19674 19674 19674
® ok # A 8 290 8 11298 8 F290 8 A 29| 8 29[
B = g UIRE iR UIRE 5 UIRE R URE iR UIR R
& # () 7.3 5.5 6.2 11.5 9.0
pH 7.35 7.05 7.45 7.10 7.15
7 U E = TEHR A MR
Sl A vk & womi 49.9 71.4 65.6 56.9 56.0
iR T 3 O 2 i e B3 5 M 24 Med
bS] [ 14 % Nz BT %6 g BHT 58 HMHT 50 ML
¥ 4% 4 + > (Clppm) 170.2 388. 0 170.9 166. 0 130.9
415 B R Y & (O, ppm) 40.0 66.3 36.0 43.0 43.0
VL R FR B 5K B (O, ppm) 115.3 129.7 68.5 110.5 100.9
ik El fq El fq Gl — —
: . i . il A 7l
ﬁfﬂﬂ;zﬂﬂg YEﬂ)ﬂh Yﬂﬂ K H % Y H
196748 196742 196742 19674 19674
7 K H H H 9H5H 9A5H 9H5H 9A5H 9HSH
= 53 VSRR F3UIRE §3 UIRRE g3 UIRE g3 VR E
& w BE() 8.8 7.4 6.0 6.3 6.7
pH 7.45 7.45 7.40 7.42 7.80
7T E =T EBE A B E
ST A rEE N wom) 88.9 39.3 61.9 46.6 77.2
[T 1< R O MHET A6 A H g e g e M3 A
S| % 14 * vz e g e B3 BRHEd i3 % 6
# % 4 + > (Clppm) 173.0 66. 0 92.4 72.3 161.3
A5 Ee 25 WY AY 4 (O, ppm) 19.2 28.8 38.4 28.8 41.6
28.8 63.7 50. 4 54.9 59.7

HEYALF I SR 2 K 5 (O, ppm)




® x
V| 7K " & BO& R (23%)
= S = Pl AN = N B N =1 AN = i i)
O M # O [ # A o A i A B Hb A H H H B #
(1) (2) (1) (2) (3) (4) (1)
196748 196748 19674 196748 19674¢ 19674¢ 19674E
8 H29H 8 H29H 9H5H 9H5H 9A5H 9H5H 9H5H
# i oy i " b i i i i) By i Gl i
i URE 5 UIRE U IRR 59 UIRR 59 VRS g9 UIR R 55 LR
5.0 8.0 9.0 5.3 5.5 5.2 5.6
7.35 7.75 7.42 7.20 7.28 7.68 7.48
73.1 55. 4 26.2 45.9 38.6 59.0 41.5
-
Mt § [EaR e M3 % Mg B B3 Mg
B e 3 54D M3 % 6 [V R ey B e g
154.1 136.6 68.1 97.3 87.5 104.3 68.1
74.0 39.0 14.4 36.8 28.8 30.4 25.6
194.5 81.7 11.8 81.5 39.3 31.5 55.8
N B /0N A i a N a N a N =1 ) =
S H # S H # S R H A N Fi #s A N [ #h Z i b Z M i
(1) (2) (1) (2) (1) (2)
19674¢ 196748 19674 196748 196748 196748 196748
97127 9 H12H 9 H12H 9H12H 9 H12H 9 H12H 9 A12H
i} i oy # i i) # i) it i i i % i)
i U IR R 55 UIRE 59 UJREL g9 UIRR i UIR R 59 UJR & g9 LIRR
7.7 12.7 9.8 7.4 4.5 4.5 12.8
7.75 7.64 7.58 7.70 7.95 7.73 7.65
83.4 43.3 55.7 50.9 101.9 57.9 41.1
Mie g [Tashcaen 3 % i3 % ¢ [Vaehsaen HEH 3 % g
Mg Mg B3 % M9 % 6 [ e T 20 [y Rea
154.3 93.1 125.1 114.6 176.5 113.9 114.7
41.6 25.6 19.2 22.4 50. 4 21.6 16.0
96. 0 93.4 58.5 84.6 274.2 71.4 46.0
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WEEERIC XL 2 <0 2 2o
T ./ — VDR

bR TE T (TR« HF&agD)
3 #

_Ryaz7av7 /= (PCP) 55k - Tk
DRIND Z LT TITHRE SN TN B2, KEKDH
HiICHWS N BRI X - T, BALTE/: PCP
BEDREDIEE 5120 DEERTR->7-. BHOD
BEEUKHT 81 2 1EEEEZR 1T 1~2ppm TH 3D T,
WHEESRAY 1ppm B X O° 2ppm (22 3 X )i, K

xR 1 WHEHEF Itk 3 PCP 04K (%)
B 3 5 (ppm) 1 2
PCP & (ppm) 0.1 0.2 0.2 0.4
Hie 30 60 50 55 42
- 60 9 75 90 62
90 100 90 100 77
IR 120 100 88
rﬁﬁ 150 95
(C:))] 180 100

g — S W EKCIE ERNC DWTHRE L. T
bbb, HE500m! 2 & Y PCP 2—g&hnx, FiEdRiH
HE L 72, BRERER—$k4 1 8 22 ClEkEETR 2 M3
L, VBB TEE LT PCP OEE»{Th-72. &
BRI ZICRELZGEY Kk -7z Tab bk
500ml % 1l D77 2aicky, ) L ES5ml 2Nz, 39
BRIV CHET 5. HH K 200m/ %250
ml DFRA 2L A -tk Y, FEEK (pH7.0) 15
ml BXHEILF R A5 ERMATHESL, 0.29%
4-7 3 )7 UFE) v EK Tml i< 1 EEs LT
T, 7272510 10% FRMERAK 3m! B L*Fv L 5
ml ZPNATHK 30T LCIRY 285, 5~10531
HELUCOREL: X VL UEREBELTED, BRI
fgimzon il TArEL, 1I0mm>DEvicey,
L% E LT 574mpu iITBVF 2 IRERE 2 BlET 5.
BTk 200ml 1T CRIBICHEE LT 223 Bl % R
B> 5 72 BAE 235 LB N T H 52> UDIER L7 #k
B 5 PCP ogitzkw 3.
WHEE RO EIE 1 FREERIERIC L - 7.

Akira MORI : Decomposition of pentachloro-
phenol by chlorine

5% IHF444:2 H15H

Z1IWRT LB Y WHEESFE 1Ippm D4, 0.2ppm D
PCP 13 3043 T50%, 9043 Tld 90% 533 @ X 4, Wl
5% 2ppm D#4, 0.4ppm @ PCP 330435940, 150
43795%, 0.2ppm @ PCP 136053 T0% MR N 3.

2Dk S ICHREEFZ R PCPO S (28 H 2 & X13120~
15043 T 95 %L I, F7-10f5E0 & 1213396053 T90%
BRI NBDT, KiEkic PCP 23BAL =541
WikEEFRAs PCP D10f5R1C 72 3 & 5 ICHEFHE %1772
INETH B,

1D #F #:KPOWERVEZ 270V T =/ —VDESR

COWT, (R RSN S 4, 26-
28, 1966.

(ZAHF 1968-8-30)
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