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Relation between Photochemical Pollution and Land
and Sea Breeze in Hiroshima Area

Sinya SETO, Mayumi OOHARA and Kenji MIYATA*

Abstract

The photochemical pollution in Hiroshima Area is studied in relation to land and sea breeze.
Results are summerized as follows. High oxidant concentrations are observed under “the typical land
and sea breeze day”, in which land and sea breeze are developed and the upper wind is weak. In the
typical land and sea breeze day, oxidant concentration level is low at the urban area, and is high at the
inner part of this area and the island. Conversely, the areal distribution of nitrogen dioxide and nit-
rogen oxide concentration are opposed to that of oxidant concentration. These results are explained in
terms of the transport of the air mass in which high oxidant concentration exist by sea breeze, photoche-

mical reaction, and decomposition of oxidant by primary pollutants.
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Fig. 1. Map of the Hiroshima Area.

® Location of the monitoring station.
1. Inokuchi 2. Minamikannon 3. Minami 4. Yaga 5. Misasa 6. Asaminami
7. Asakita 8. Kurahashi 9. Miyoshi
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Land and Sea Breeze in and around Hiroshima City

Mayumi OOHARA, Sinya SETO and Kenji MIYATA

Abstract

Following was found from the statistical analysis made on sea and land breeze in and around

Hiroshima City.

@ Wind direction and the frequency of its blow on hours from sea is uniform over Hiroshima city region,
and it is monotonous independent of the hour. @ Wind speed of land breeze is strong at the points
along the Ota River and the Seno River, but it is weak and variable at the points away from these rivers.
® The mean time at which land breeze begins to blow on the city streets in summer is two hours earlier
than the suburbs. This suggests heat island. @ The mean sea breeze duration in the coast and the

street is about two hours longer than in the inland.
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Fig. 10 Daily and annual variation of the

vector mean monthly wind on land and
sea breeze days, April 1981—March 1982.
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Fig. 11. Daily variation of the vector mean monthly wind on land and sea breeze days over
Hiroshima city region, August 1981.
Dashed lines indicate 100m contour lines.
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Fig. 12. Daily and annual variation of the
mean time at which sea breeze and land
breeze begins to blow.
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The Emission of Hydrogen Chloride caused by Municipal Solid Waste Incineration
Effect of Refuse Components and Amount of Spray Water for Cooling
and Scrubbing on the Emission of Hydrogen Chloride

Kazuo MATSUSHITA, Taiji ITO, Takashi ITOE and Manabu KODAMA
Abstract

Pollutants such as HCI discharged from municipal solid waste incinerator have been measured.
The results of HCI emission factor investigated in relation to refuse components and spray water amount
for cooling and scrubbing are as follows.

1. HCI was more often closest to or over the value of emission standard among the pollutants.

2. Amount of the HCl emission without water spray agreed well with the value estimated from refuse _
components. By eliminating waste plastics from the municipal refuse by separate collection, reduc-
tion of the HCl emission appeared to be 20 to 50 per cent.

3. The reduction in the HCI emission factor corresponded to the spray water amount, and the emission factor was
under 1 kg/t-refuse when the spray water-to-gas ratio was about 0.3 kg-water/m°,-gas.

4. It seems that not only elimination of waste plastics from the municipal refuse but also increase of
the spray water-to-gas ratio can decrease conveniently the HCl emission considerably. However, re-
cently the HCl emission shows the tendency to increase and the use of water spray is expected to be
discontinued because of the spread of electrostatic precipitators as dust collector, and efficient utiliza-
tion of the recycled gas heat.

Therefor, to diminish the HCl emission in the future, effective HCI control equipments are necessary.
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facilitios  and gas treatment capacity

P, Etr, TIAF v /EORREEIT>TVS
DEBEFD2MRTH -T2,

Table. I. The outline of investigated facilities

Investigated' gust collector  Incineration Furnace  Amount of exhaust gas

equipment t7 D form (dry)n3N JH
A L 40 batch 33500
7 (- 7 ” (35300)
B EP 400 continuous 38400
[4 MCc,EP 70 batch 96400
D EP 30 ” 19000
E C,EP 7 continuous 15900
F kL 15 batch 9210
G M C 40 ” 12900
f N 20 ” 14200
[ s ,EP 30 ” 18500

MC:riti cyclone , EP: electrostatic precipitators, C: cyclon
S:scrubber ( water spray )

3. MEFHE

31 A RE

JISZ8808 IZfEW, ¥ b —BHIT I VAIE L. 28,
B K RRE ARG, RN ICHE 2 RE LB
AEOEHZITEL .

3.2 #/\iL K%

3.3

w

JISK0095 IZHWERIL U, HMEEERTF AT ¥
s T kEREE ( JISK0107 ) I k0o Lz, $EE
MEBIIBERCESRE UAKORI®R, DRUEER
TRBHRAIEBERO T, £ OO MR T IER&EHH
& Uk, 8, AlRETVFH {70y OB
LTWnd (- THHOHOKBHEY) BEL,
EELTWS (- THRHDIHDKEEEL) 35
SERBIEL.

VLA, BEB(LMRUEFREY

D U A JISZ8808 ICHEWVEIE U7z, TREER{LY
RozEzELY L JISK0095 ICfEVWEELL, £hE
NHBE ( JISK0103 ) RU{EZERIEERIT & 5 #EE
HiERE (JISK0104 } Itk 04T LTz, /5d, B
B RHEEOTH 0, EkRREPZERBLY
OB IR #EAlE LRI 2188 L 1.

.4 HEEPKERUSERKE

B kEIE, FREKBXIER T V- ANVOREDE
KEE D bskBT. nb, BH/KEBSFREESHL
TVHESRIPRELEER L. BRAKEE, T X

il & 2SI 5 ALK R OB

BHEXIEA T 13- b BRT 5KEZAEL .
Isd, BRUKIGKE, pHELRIELL.

3.5 ZHHERRURAE

SRR R EES P REESEY It -> THENM
Lz ZHESERE2BAVE. BHABIC OV TIZEE
HPFADORABROCRARL ZREL 2.

3.6 BRI BIOKRREBOHTEE

HALKESERIZIRD 2 FEEIC L VHEE L 2.
(NZHDRDTIAF v 7 BILEETNABERAE
pHNRICLVERTAY 12720, BEHROREHA
RER#30%, TIAF v/ EhOECEIEOEHE
BEB5% ERET 5.

T C=102 (1— W) Xp e (1)

C  4TH1 b yH0DEKRE
(kg-HCl/t-H ZH)
W I ZHFRDKS (kg-K/kg-EZH)
Xp [ ERIHPOT T AF v 7 HIRAR

@)= HERE A HEBRIERESERY 5 Fl 5 DH
EVICHEUCTORITEVEHT 5.

C=1030X {1 —W) % (CiXXi)-(2)

Xi BRI HRO AR 1 DRAE

Ci: 7 7 DOEREFR, TIAF
v 78 (T A, Co— ), HEEZE)0.06,
#E - 7450, 007, BISTHH0.003, K-#1-7 78
0.003

BB, (DRIELKBROREFRECED T I AT v
DB EZEZTOBHDICHL, gL N Y
AZOERERD > OELKZEORERBLERL L
%.

4, RREEE
4.1 PEA RO RMERRE

BEH A PIERER % Table. TICRL 72,
(DMEBLH RO ERECY
WENLEEHBEERNTH D EER 2o 1.
LN T A
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WA, CTEHEUABENIETEN., ETIZEEN
AHEThHotztzd, F12, GTCRINFHA 270y
DEBENBEN D RTAQITIETVFH 4 7o v iE
WD HERE(0.7g /i )ZBAAEWVETH -
7z,

-t wie

HLDTEL B 1o e N 13T B A BB A

Zhrot. A(D)E BHERR T500mg/m'y BEEEL,
CEDRUTNFHA 7 avEbdhd A(2)¢1000mg
/N BBABENMERRU 12,

Table. . The concentrations of pollutants in

exhaust gas emitted from municipal solid
waste incinerators

tnvestigated Qust collecior g 1 a) so, N 0:) Soot and dust
facilities equipment Rzt 3N PPM PP g/ml’.N
a(1) Mc 530 <10 87 0. 23
A2) (=) (1100) (L12) (79) (2. 0)
B* EP 560 19 100 0.0050
c MC,EP 1000 <12 30 0. 24
D EP 1150 28 100 0. 052
et c,EP 280 <5 110 1.5
F* 5 <5 - 41  0.04
G MC 230 15 43 0. 83
i s 68 - 20 0. 37
it s e 36 29 49 0.029

2l 0, 12% conversion

+ : HC1 control facilities were equipped.
+ : waste plastics were eliminated by separate collection.
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Fig. 1. Relationship between amount of the
HCI emission without water spray® and the
estimated value from refuse components for
the HCI emission

O: estimated by the equation (1)
L 5 ” (2)
a) C used little spray water

OHEBER CEHKBED 7 — 7 2 BHkBODL 0
NIz Table. MIZ/R L 72,

AQ2), BRUCOD & IZHEHKEN 2 VIR TH
BOBEREEHFRHIE AR SHES NS RER
IGEWVEEZRL TV S,

D, E, A(1)D & 5 IZHEHKEH0. 076 ~0. 13kg/ mPN—
gas OHFIB TI&, KEOHEIMITH VB KERERR
PELLBEMT A2 E05bhs. B, KBSHIZLS
BELRE OB A, DT9.2—+7.9, ET4.82.5, A
(1)T5.5—1.9kg/t-ra bt ZX 5N, BPOBEIZK
BHEBIKELTEL B>T W5,

F, G, H, I, ©&>IZHEHKENO.33kg/ nfn—gas
Plbicis s &, BIKFRERENS. 5~5.2kg/t-4 o5
EHEINZ I 22D ST, SEHE IV TNS
0.55kg/t-allFTH 0, BEDRSKE NI &M
b B,

3, KB LB ELKBREDR YN 2 FO
KDBRE & DRI EENZBERIIR S his b 1.
PAEMRAT & 12 KIEHHC & B BREHR % Fig. 2 10K
T, KEHEEBREMNROMICIE Fig. 2 O TRL
EENH D, KEHICLBBREDR I, BHKE
0.07~0.2kg/m’n—gas DHFATE L <AL, 0.3k
/uin—gas DL ETOEMBINSI N EDbH5S.
EHAOREIZOWTRAE, C,D,EQ LS ICH
FKENPVBE I, BREKIRINTLERRELT
WaBH, A(1),G,H, IOL> KEHFHABNZL 5B
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Fig. 2. Effect of water spray on emission factor of HCl
a) amount of HCI emission measured at the inlet of

HERBETHLAEALONSE. BRERME LT, water spray was used in place of estimated value.
QBRI RBEHNL YT LEOT VA B2 REEEIC b) amount of HCI emission measured at the inlet of
W A5, @LEBRE TV —-SFEOTHY EP was used in place of estimated value.

Wk B 2 TS U SRLk R & B R OB & LT
£ UABIC LV HERET AEOHE, O - B MR cERBRERBIRES N TV,

H2IZKD BNEEFHEY —TEDOT IV H ) REEEL AKWFgE» HIELKBRREZICHE L CROMAMNE S
R EET H2EDHFENH Y, REETETHURS N fz.
TETWA, ()79 AF v 7 5 HIINE

HEMEWBEDOS> BB, ROFTTIAT Y 705 SREL S (B F) i, HIbkERES

SINENME ENTH Y, EMikcwsBRiaEs, 1 3. 5kg/t-cHBEEEA O, DHREL TV

Table. [I. Effect of refuse components and amount of spray water for cooling and scrubbing on emission
factor of HCI

Investigated a) L. Estimated value Amount of  Amount of Concentration in
facirities 1 C1 Emission factor for HC1 emission
" /m3 of HC1 spray vater condensed water flue gas (%)
9 N kg/t-refuse kg/t-refuse kg/m”,-gas kg/m3N-gas H,0 0,
a2) 1100 5. 8 ) 5. 5 0 - 3.4 16.6
b
B* 6560 3.1 (3. 4) 3.7 0 - 20 10. 3
c 1000 4. 7 5. 5 0. 073 <0. 00156 6. 6 17. 56
c)
D 1150 7.9 (9. 2) 6.7 0. 076 not condensed 2 B 13.1
B 280 2.5 (4. 85 5.8 0. 087 4 » 6.6 18.0
(0.076)
A(1) 530 1.9 5. 5 0.13 0. 021 11 15. 3
Fo* <5 <0. 046 3.5 0.33 - 2.0 18. 6
G 230 0. 56 5. 2 0. 43 ~0. 022 33 13. 6
H 68 0.11 4. 6 0. 65 0. 33 5. 9 18. 4
1t 36 0. 14 4.5 2.6 2. 2 37 12.1

a ; s .
) 02 12% conversion , b)amoun’c of HC1 emission at the inlet of EP, C)amount of HC1 emission at the

inlet of water spray, d value which dose not include amount of water sprayed at the top of the furnace
+: HC1 control facilities were equipped. , #: waste plastics were eliminated by separate collection.
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Studies on Self- Purification in Fresh Water VI
Growth and Exfoliation of Periphyton in a Small Urban River

Satoshi TAGUCHI

Abstract

Changes in standing crop, photosynthetic rate and exfoliated content increase along with the growth
of periphyton were investigated with artificial substrata in a shallow eutrophic region of the upstream of

the Niko River.

Dominant organisms in the periphyton community grown on artificial substrata were as

follows : summer—sessile algae such as Stigeoclonium sp and diatoms; winter—Sphaerotilus sp. Sessile

algae accounted for 43.6 ~ 103 percent in summer and 1.4~40.2 percent in winter in organic carbon
weight of the periphyton community. Photosynthetic rates of sessile algae showed —1.45~4.32g-0,/m’
-d for the every growth stage and were higher in summer than winter because of the influence of water

temperature and pollutant.

Exfoliated contents of the periphyton community were estimated at 0.34 ~

1.25g+C/nf-d in summer and about 0.15g-C/nf-d in winter.

. U &I

IR & 4 BE Tk R O I BB & ERR IS,
NATAT 2EREEDEOEBLEETEESHE
FEH-TVAEM Uh L, EXBLOETLTNSE
wmA)I, FiokEOEROWHRDRIIITE, FIRREED
BORENELL, BELONEYSEEICHENT 2
7zh, HIEESVEEICRECY, FOHEMSE)IIK
BRUOAKMBRYIC» 50 OFBERIFLTNES ™7

FCoT, PRNBEEDHOHEEE HMOREFREHES
PIT L, BHNENCB G 2KEEHLT O BROER
aBRET B, EXRECANTHZ I 23
%E LT, B, ZOMEHICATHERZ K
BEL, ZNET2EEPORTFERUNEEY
OEEBZORILOFBERNLIER, ETOAR
EBIOTRET 5.

2. RAEFHZE
TR EREDNABIZBNT, 1981EEDOEE

AU ANTASER (5emX 5em) ZHJIKRPICELD,
ZONER L TONEGHRYORER, LY, #HME

EE, WREEICO O T30 MR ICR . 1,
KPR OBARE LTORNEERYOREFER U pl,
BOD, T-N, T-PFOHIIKEDL ERHEFE N
tz. B, ALMBEREGHEEHSOERFOMERESE
Plagsizn, FEIEL, KERE2ETHROK
By 4 VEFERLL.
RHEEENERRCEBRG LOMNEZEDE A0V T
FYTTEIZEEELY, —EBOBEKICEES ¢,
Whatman GF/C (*F¥50O%% : 1.2xm) THE| 518,
AHEICHEINSBEDIT>VWIEEER, FER
#, BEER, B8Y) VRUL2I007 4 va 2T
OFETHEL 1.
< WIRER | 80°C TASRRIE R, AIE.
« BEWRFE (Org—C ), AHE®% (Org—N) : CHN
a—F— (AR, MT- 28) 12 &0
« FH) v (Org-P ) [ Bt K805 IBH A ¢ 3 FifE
MERSRD %, PO, ~P ELTEVTFv T N—ik
12 & 0. .
efsuu7 4)a (T-Chl.a):90% 7+t > T
Hig, vuoa74vas 7ot 74F v 258E
B0 L, #0#M% T-Chla & L.



LERRE LY 2 -HREBEHS 5 (1983)

EYERRBLLAERO—HIcOVTANVT) Y
TEER, VEZEEMEIC L0BELL.
MEERBRUIPRE L, NEEMSHBELLEEOD
RECHEBEBREZFRI.HATA (OF D 0m, BE
#500me) W AN, T)KE+SRZ LT, BETAK
KEABHEEEOELES 2 ~ 5 BRAFRETAIEL,
BB % ZEICANR, 1HOBE LTRD .

3.
B #F B

B, &£IcB I A AEERDORTEORRNE
LARNERBTEROLBRER, On-CEBRU T-
ChlaBT#EbT & Fig. 1OKDIZE 5.

FEBOMMBGET, REBSRSIET A
BRUBRERERELMTEPBEVREZ-THBY, T
EREONEORHEBHNZEZDH 5 &R
bh3, COEZEEITRTHOE U TRAEIMERE

HREEE

3.1

100

Dry Weight (g /m')

#RBL, Org-C CHEMAT3 ~7HEIC0.86¢ -C/
nt-d, ZHTI4~18HHIZ0.34g - C/mf-d EE->T W
5. %2, EFCENABUECEE SIRHESZ SR
bh, RETIR2BBLUBIIBS T sERERL, W
B & HNEEERYOHESED 5N 5.

wiz, fERECONERRYWD C/N, C/P, N/P
HORBRNZEL%E Fig. 2 IZRT.

org—C (g/m)

i
30

[
15
Time (day)

Fig. 2. Changes in C/N, C/P and N/P of
Periphyton on the Artificial Substrata.
—@—, Summer; —O0—, Winter.
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Fig. 1. Changes in Standing Crop of Periphy-
ton Grown on the Artificial Substrata.
—e—, Summer; —O0—, Winter.
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Fig. 3. Changes in C/T—Chla of Periphyton
on the Artificial Substrata.
—e—, Summer; —O0—, Winter.

C/T—Chla Iz EH ¢ MARKO70.4 2k < &,
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Table. 1. Chemical and Physical Properties of
the River Water.

Season W.T. Depth Current pH BOD T--N T-P
(C)  (em) (m/sec) (mg/¢) (mg/C) (mg/C)

Summer 25.0 15 0.372 7.9 2.7 2.12 0.87

Winter 6.0 9 0. 326 7.4 5.7 4.77 1.44

Ploc A BERBHCHERT 50, BREL
2B BT O Org—C & T—Chla & ORI
OfEx koEEHans C/T-Chla &, HEHERLD
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(B :31.0 &8¢ 35.4)
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Fig. 4. Changes in Organic Carbon Originated
from Sessile Algae on the Artificial Sub-
strata.

—o—, Summer; —0—, Winter.
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HHVISHKENCIERE L - BERE ey s
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Table. 2. Standing Crop and Chemical Component Ratio of Periphyton on a Natural stone and an Artificial

Substrata.
Season Form Dry Wt. Org-C  Org—N  Org-P T-Chla C/N C/P N/P C/T—Chl.a
s Natural 54.3 7.93 1.42 0.24 0.20 5.58 33.0 5.91 39.7
ummer Artificial 31.4 7.63 1.39 0.22 0.22 5.49 34.7 6.32 34.7
Wint Natural 141 19.5 3.58 0.60 0.45 5.45 32.5 5.97 43.3
wnter Artificial 32.9 2.39 0.41 0.12 0.03 5.82 19.9 3.41 88.5
Unit: g/nt
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Fig. 5. Changes in Net Production (Pn) and
Respiration (R) of Periphyton on the Artifi-
cial Substrata.

—®—, Pn in Summer; @ R in Summer;
—O-—, Pn in Winter; -0, R in Winter.
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Fig. 6. Net Exfoliation of Periphyton on the
Artificial Substrata in Summer.
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Table. 3. Estimation of Exfoliated Periphyton
in the Upstream of the Niko River.

Exfoliation
Season Apparent Net
Summer 1.8 1.7—6.3
Winter 0.8 -

Unit: kg C/5000nt
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Fig. 7. Scheme of Relation between Periphyton
and pollution in a Small Urban River.
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Daily Load of Human Coprostanol as an Indicator
of Fecal Pollution of Aquatic Environment

Taku OKAMOTO and Toshiko HASHIMOTO

Abstract

Daily load of human coprostanol (5p-cholestan-3 8-0l) as an indicator of fecal pollution was esti-
mated from the measurement of coprostanol in waste water and the detail questionnaire of the housing

area with a population of about 3100.

Daily load in February and September was 165mg/ day - capita and 171mg/day-capita respectively,

and seasonal change was not found.

Most of the coprostanol was removed from water in the process of treatment by adsorption to

sludges and biodegradation.

Taking treatment into consideration, coprostanol dlscharge was 9.8mg/

day-capita in February and 0.43mg/day- capita in September.
It will be useful to estimate the ratio accountaing for fecal pollution percent of the total organic
pollution in environmental water and to examine the fecal pollution of the source of water supply or well

water using these loads.
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Ty — MRBI ko TE LW HHERMBEOHEER
wh, aTaRY S - VORBMNERH L. TV —
FOBEMRRIL8I% TH > 12DT, COHETT o — b
mHBeNPHERKERBEL 2. 19814F 9 AOREE
KOWTWT Vo= MABEZEREL TR LY, FF
1T 19804E10 8 F19814E 2 BICEM LT v o — M
BRI BEAEEN S EMP L, 2HBEEU
BEEmIZE UCETBE L.

¥31AYVO 1 BOHFERH#ZRDILELIA
Table. 1 IZ/R ¥ & 5 120.87time/day & 2 ¥, H T
| EOHFETHlahsaTuRy /- LEIZ2A,
9 A7 % h #N190mg/time- capita, 196mg/time.capita & &t
Bant., ThE1A, 1HAEVICBRETS L2 A
165mg/day - capita, 9 B13171mg/day. capita &2 Y,
2 HOREEERIXITEF R

AEE 6 N1z {E 1 Murtaugh » ETHE L TRk 2[R
Bif7870mg/day . capita® 1T LLET B & 91/5CdH - 12,
CHIBEKAE ARADOABOERLBHEDOEVIC &
ZERBbONBY, F—F—MICiE—HLTBY, b
OEMMIIKEIN ST LEBELEEZLNS.

Table. 1. Evacuation Times and Coprostanol
Loads of Human Living in the Housing Area

Adult! Child®
Population 2283 869
E | Panelist numbers 1894 721
g Evacuation times per day
E Inside the housing area 1480 625
E Outside the housing area 155 20

Calculated Evacuation Time per day per capita
0.87

February  September

Whole load of coprostanol 4104 4224
in housing area

Load per time per capita 190 mg 196 mg

Load per day per capita 165 my 171 mg

lg Over twelve years old
2) Under twelve years old

3.3 MIBREERIC & BRRE

LROEE, BEKERLY, RABOXETH
HEKEICEAIRE LTS EV. HEOEMT
LIEMBIRIC L AUESTORTHB 0, COMBEIZ L -
TaTaRy )= bha ) OEAVEREINE, 4

LRBRIEEE LTz T rRE ) — VOREBE

BEi%OITORY )~ VOLEYBREOR TR
Table. 2 IR U 7245, AHEBHLLEFL TSI TR
g )= NVOEIGIE2 AT5.9%, 9ATIX0.25% &, &
B0 LBREESE P - 2. T OLHELE
ZMBRLTO 1 ALY OARKAKE~0aTO RS
J = VOBARIE, 2 HATI39.8mg/day. capita, 9 A
T1%0. 43mg/day - capita EFHE S h iz,

ERGIZBE U 7o — I s B8 ¢ 5 %5 BOD O
MR OBERIE 2 A11%, 9AM8.4%THY, U
RS @ BOD 8B L & EN TV S O ¢ HBHMIC IR
BTERVWY, 23708 ) - VORBERLYHKE
V., ZhiEaTu Ry - oS RtEs OB I
HABokE nbgTlanI &En s, KANOBEE
MNE VD IEEBRLEOBRECHEIRICRE L T
FaxhsrbDEBbhb.

Table. 2. Removal Efficiency of Coprostanol
and BOD through Swege Treatment Process

Before treatment After treatment (%)
Coprostanol{zg/ ¢ )
February 510 30 (5.9)
September 540 1.3 (0.25)
BOD {(mg/ ¢)
February 180 19 (11)
September 150 13 (8)

3.4 UREREaATORE/ —NiBEORER
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W, RIS k- TENH B, iz Table. 3 KR
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IRBRIZHE T 5197940 UR O LI Fig. 3 1<
RETEDITHo IV TKB UL AEYIT LB 0HE
TO—IEERNHE L, EEBRESORBRWSROT
VA T Th, MEBPOKIC LS BFINEEL VG
geeBgalEMTERTN. T, TKRKOEELTH
O TR BB U K B REEIC SEICHITL D
2HY, BLEEEEEORBE, S, iR
TORBHE L URGERPEEE Z>TWS.

SEKH I TOREY ) — LD FEBR KD
HEBONT, UROEDHZEIEEHETES 52008
ERMTHIENTED, £, URBROEVSD
e d EKBERARHFKEDR > Wiz kR TOHY
FMICHFAT A ENTEBLDER DN,

Table. 3. Concentration Levels of Coprostanol
in Environmental Water

Area Concentration
Upper course in River 10!
Middle course in River 10?
Lower course in River 10°
Near Swedge treatment plant 10¢
Near shore in Inland Sea 10?
Off shore in Inland Sea 1
Ocean <1
Uniting/¢
Self- .
dispnsilinn; Swege
12 i
y = NG 3
'l “‘
[ =
Household
purifier
— 27 Dipping up
46

Fig. 3. Persentage of Night Soil Disposition
Method in Hiroshima Prefecture (1979)

4 B #J

UREREEL LT RSy /) —Ldk MIb
i % R B 2 ACRI3100 AR O FEARBE R T T ¥
r— bABEMSRDZ. 2 AOFBKEIL165mg/day -
capita, 9 H T&171mg/day.capita TEMIZ L SE X
iz,

a7URE ) =i LRI TR RIS I
KO KESVERE I, BEFETLHEEE2 AT5.9%,
9 AT0.25% TH -l TONBMKREMEL TOHE
HE U 2 A79.8mg/day - capita, 9 H T0.43mg/day -
capita EFtHE a2,

NS DEIEEDFTO URDED ZE & 2@ L
120, LAKEEAPHFKGD URIC & BHEGEDOHE
ZHERTHH 2 THATHH LB b,

KA HZ VT v r— VAR, ROEBOERUIC
BhLTOWEEZEORTTKERSROHEFOHELE 0K
HUET.
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Determination Method for Extractable Organic Halogen in Water
and Sediment by Reducing Elimination and Ion chromatography

Taku OKAMOTO and Yoshiharu SHIRANE

Abstract

Halogen containing organic substances present in water are often enriched in the food chains due to
their lipophilic character and chemical stability. and they frequentry exhibit toxic effects.

In this paper an analytical method is described for extractable organic halogen. Halogenated subst-
ances are extracted with hexane from water or sediment, and halogen is eliminated by vapor phase reduc-
tion over a palladium catalyst and trapped in elute solution of ton chromatograph. And then halide ions

are measured with ion chromatography.

High recovery percentage is obtained in chlorine and the minimum detectable amounts are 0. 0005
g/ml in water and 0.0005xg/g-dry in sediment respectively. However bromine and iodine recovery in-

sufficiently low.

Concentrations of organic chlorine in sea water and sediment taken from coastal area were (0.5~
1.3) g/l and (0.74-2.7) ug/g-dry respectivery. The contribution to organic chlorine content of a
number of known chlorine compounds such as PCBs was only 30 percent in one sediment sample.

1. #
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VB HI2000E DS B4 ENEBIERZ XU HLET
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2. =® B
2.1 RESLURE

B/ TV A D HDEMEET . HEEER

ANFH Y I REMEET . BRERKRERA

MAKBREET MU v A FOEMIZET . PCB7 S VR
I AT VSR

AEY -

Eiret cHBEF v A, BEAY v s, 3
JiEAY YA, ANFHsonysantt Y (HCH),
BRI 774 Y CP), "nFHrvoguxy ¥y
(HCB), Y 7u®~_v+¥ Y (DBB), ya— xRy
£ (DIB)

IKFEH A

RN A sy

A4 v27ua< b7 T 7(0C) Dionextt#. Model
10

TIFNF - S 2y V2 BIKD) BiESR

2.2 EEERME

BEHERIE L Fig. 1 D2 F —<ITRT LD 175,
BEIZ DWW TIE300m D AT ABLEILVEIZIRIE30 g %
LV, T b IS0 EIATIONEIRE ST 5.
2500rpm 105 &L MR, TNV BiaHH, U0
ANFAF  BEEK800mE, NFH v 100mE AN 1 LA
DR~ ML, 19BRED LTEB T Y
{LEMEAT Y Y EBARBRIES. BERA ATV VE
ZOEL, ANFHUYEHRKSOn T 2 EIEE L EED N
Oy ERRELE, KRBT b YA THK,
KD B#EL, Wrharvy e vHOBRMKRE T 5.
AREBHIMKL. 5L & 2 L RO T— MiTED, A
FY150m a2 A CTIRE DB L, ~NF YV ERHE,
K, Bk, BEEL, WO r YL VICEAT S,
Bira sy e Wid Fig. 2 IR &5, FE6mD
FHEITEL/ ST Uy AdOmg EHE Y — L100mg% 4 Y
DHL, BRAULLLDEFELALLOT, 6,100
KB A ZE L EH5350CITHn# LT/ S5 Yo A
EEBASYVILIZBTLTBL. EBRICRIEL -
BlECDEIBENVDE6ARTATHEHLDTH .
~EYUvHHEREE V) v YIcE Dy, BEAOLD
15 ENZ0. SRR D X THRMIZIEAT . A u
TFULEMIE T Uy AR E U kEFRAR T
B h, Nas ke VBINRICHEEZNS.
WKL IC OBMREB LD % 2mfBNT, 44

youv bl ALA R A= =T 4 v TOELBD
EBEVTLB.
WICBIRED—E%# &0 ICIKEAL, #NELD
NaT A4 Vv EFERYT B, 1C OBRfERMGF - IE%E
WDra< k75 4% Table. 1 IZ/RY.

Sediment(30 g )

"_— Hexane 150m¢ !'_— Acetone 150mé

Shaking(20mé) Shaking(30min)

|
Centrifugation(2500rmp X 20min )

Water(1.5 ¢ )

Aq. Hexane
ppt Acetone

[+~ Water 800mé
Hexane 100mé

Shaking( 1 min)
Hexane Aq.

—_—,l

Ri?se(Water 50mé X 2 )

Dehydration with Na;SO, anhydride
|

KD Concentration

Dehalogenation
|

Trap in elute solution of IC

Ton Chromatograph

Fig. 1. Schema of Analytical Method for Ex-
tractable Organohalogen in Water and Sedi-
ment

Injection port

- Hp gas
R——Rubber septum

Quartz tube

Heater

Quartz wool

ggé Palladium 40 mg

Halide ion trap
.0.003 M NaHCO3 ;)
3

+0.0012 M NapCO
2 ml

o
Q
0|

Fig. 2. Apparatus for Dehalogenation of Orga-
nohalogenous Compounds
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T,
1.C. Conditions
Equipment : Dionex System 10
Column : Anion Separater 3 X 250 mm
Anion Suppressor 6 X 250 mm
Elute sol. : 0.003 M NaHCO5 + 0.0012 M NapC03
Pressure : 100-420 psi
Chart Speed : 5 mm/min
c1”
Br™
-
r T T T T T T T T ¥ T
0 10 20

( min )

Table. 1. Operational Conditions of Ion Chro-
matography

3 BRRUEER
3.1 BAOS AEO SR

fioa sy AERIGDOERIZIEE < OBERPBAICE
BERFLTWVAS, Fig 33w VREZ270C, KE
P £100m¢/min IKERTE U B E O RIGRKEIC & 50
NROE(LZRLIZBDTH B, REFICHWILEY
WS 7-HCH, B#5 DBB, 2 71X DIB TH 5.
EFIZI0HTH0% <, 305 TL00% DENRAE 51
LEOIHL, BFRIE305T83%, TVRITO%REED
ERUDPEBBZENTE -1 UL, RISHRH
EELLTWL &, S0 RE TIIITTHRE & 5 EINE
ERTEHICEB, E2AN, HEVERBORIE,
NTY v TIL kB b5y TKEBOE SO TS Y
b4 #+ v iiRfE s h, BENELLHANFED S
ha. RIGEVBES0C, KRRKELON/min T/HT
T4 v BEE TREANT) v I3 hE, 10~
15%BERENFEL 5. SENIEREMEFOI
EAT, 0N TRIGEKDEICL, REOBRMICE
ALV SIS LT,

T, RBOBEE L TEASIRIZATY VDRI
WIS, 20FFICKEAINGEICODITLE
FHEEABNNDH 50, EARHE L TH8155

BB L 5 KROEEPORERE = 7 OEEE

BIDNTY v FeAdH v ERLTLED L AR
FUT.

(%)

1m-/9/,ﬁﬁ
"/ Br

: 270 °C
: 100 m1/min

Cell Temp.
H2 Flow

0

1 1 1 1 1 i I
0 50 100 (min)

Fig. 3. Effect of Reaction time on Dehalogena-

tion Efficiency of Organohalogenous Com-
pounds
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Fig. 4 HOKEH AHE % 100m¢/min, KIGKHE % 30
SIRBELREED, RISEIVOBEIC LB 0y
VEREOE(E R LD TH S, BOLAYI
RIGEKEOBEICERLLbOEELTHS. EBOD
R, EFICOVTIZI0C THREDI00% DIEE
MEERULY, BETET0%, IIETIFO% LY
BN s hizhotz, ENVOBERS<TSHE, ITH
DOENNRIZO%IEE T TERT 208, BREICO>VTIE
FEAEED ST, BHEIZMITL00T TIREUERHI T
0, 0AORGHEM RN TS < B A HEmERL
1.

(%)
100 F —.
c1
| Br,

Hy Flow : 100 ml/min

Reaction Time : 30 min

0 . ) N .
250 300 350 400
(°c)

Fig. 4. Relationship Between Reaction Cell
Temperature and Dehalogenation Efficiency

3.3 FHNEMNEER

D ED FHEBOBRNERD 5 EBOIITRIEILR
S IVIBEE2T0C, KEFHBLI00m/ min, KISHEE305
TIFH 2 & U, & OREREIC L0 EEYMEOR



IEERERE Y 2 —HRRERS 5 (1983)

MEMLRER % 1TV 2 OFERE Table. 2 1Z7R7.
TSR SO 7-HCH, HKEEET0% DR
RS T 4y, NEF7OUNRYEVIERNEN 10 g
DEFIEMWMETE SRR ZRTY, BNEEZ1ug
WS 3 EEFEPCENET I 5. OIS EER
AVROHFMNEVEZFCHRON, FTINEP100p4 g TIE
FTETORINEKESBLNE D, BNEA10pg 1T
bLEhEnls%, 10 UTORMKL B L
5%, CORRIERRECEE, Ahordns
NTOT YT Iy A ERIMEALT, BAIK UL
Oy AMbRFEE LT T OB B4t Bbhs,
BRHUTRIEROBEE 1ug %, BRBLTFIVH
DFEI0png 2L NVICEATHELTHET S &
Table. 3ICRT LH T 5.

Table. 2. Recovery of Halide Ion from Several
Organohalogenous Compounds

Added( xg)  Recovery(%) CV{(%)
T
Chlorinated Paraffin* [ 1(1) 1% lg g
Hexachlorobenzene 10 83 4.2
Dibromobenzene % 3 86
Diiodobenzene [ 1(1)8 <% 11_'2

* Cl content=70%

Table. 3. Detection Limits of Organic Halogen

Sample Vol. Cl Br 1
Water 3¢ 0. 0005 0.05 0.05
Sediment 50 g 0. 0005 0.05 0.05

Unit: peg/ ¢ or g/ g-dry

4, BEDGSERNAOY L OBIEG

KOMBEOBRERBA~OBAL & U THBBEK, E
BERUCLEPCEAKZEBOERZFRT /L 7L
BHEOKICOWTH LIz ET S, Table 4 IKRT &
I, ¥BKT0.5~1.3ug/ 8, EET0.74~2.Tpg/g-
dry, /S THEK 13350 g /¢ OFHIEERIHRH &
Nz, U LSESHULZERIZ VT RO TFhoik
ki od, ARERERUTIVRIBREIAE - 12,
SEDA A vruw b B, BEEERECRET
EHEINRELTCH D10, BEFERPIAIEITONT
BREESED. 3aUREPLCERT BAICEHSH

BT LERRERFMEEE LI AENENTHS .
EHEEFR LS 5B EkOEHEZEOE S %
Habicw, BEEEOBREII DO TR
Table. 5 iZ/R 9. AT iIdiMBRO—#8%2 >V H 7 h
TLIkSTPCB 79 a vy 75033y
KAWL, PCB 7773 3 v 3 S, 57 v
T A LT PCB & HCB %, #7527 Y3213
2OV, —HEBRERBLH % LT HCHs &
DDT %, £5—HWETIVHY-FTIa— V#sE |
TRY Ui EhEh GC-ECDICTER L.
Table. 51T & 2 & HIIE L 2 AT BEF L S 04
BIML5ug /g T, FDHLOEBERN0.83ug /g &
etz Fiz, /}\:ﬁwjﬁii27#g/g I3 5 R o
FBIEFR OB G1330% &2 0, D DI0% I KMDT
BHB LSk OEH TH - 12,

F1z, 2 TTEHKOIMHY % GC/MS 1o &k 51k
GMEIT I RES S, Fl TS VI EmE LT
BETELZOEI M) 70072/~ VOB TH- 1D

Table. 4. Analysis of Total Organochlorine in
Environmental Samples

Sea Water Waste Water Sediment

(pg/e) (pgl/t) (py/ g-dry)
Hiroshima Bay 0,66 0.74
Kure port 1.3 2.7
Off-coast of Fukuyama 0.50 0.85
Paper mill 35

Table. 5. Identified Organic Chlorinated Com-
pounds in a Sediment Sample ( #g/g-dry)

Conc. C1 Content
T0C1 2.74
PCB 1.43 0.79
HCHs 0.0014 0.0009
DDT 0.08 0.04
HCB 0.00004 0.00003
Drins N D
Total 1.61 0.83
Known = 0.30
Unknown *
5 = #

BREOKPB JCEEFROLHFHE T T Y L&Y OR
FEELT, BECHHL, i kaREET L
DENT b L, U Tl vt A v k4 %
vouw h7I37 4 -CEBTAHFEIIOVTHEIL
A

BT U C13iBE/ 89 VY A2 BT UTHW
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BIERPDY) > OEENCXT 5 CDB (Citrate,

Dithionite, Bicarbonate) $hH O £Fh
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(19835E 7 A 1 A%H)

Evaluation of CDB (Citrate, Dithionite, Bicarbonate) Extraction
on Behavior of Phosphorus in Coastal Marine Sediments

Hirofumi IZAWA and Tohru SEIKI

Abstract

Non-apatite Phosphorus was fractionated from the sediments in Hiroshima bay by modification of
Williams’s method, and was investigated and analysed for the property and matter. CDB fraction in
Non-apatite phosphorus fraction correspond to soluble and sorptive phosphate in sediments. The in-
formation produced by the CDB fraction was very interesting; in the case of investigation about the be-
havior of phosphorus, iron, manganese and other elements it was revealed that they react with redox con-
dition sensitively in sediments. NaOH fraction in Non-apatite phosphorus fraction was not involved in

phosphorus release, and was a stable component in nature.

. BLU®IC

KRHO v OREFNEREZILFOFEERELZMNS
ECEBECHY, SWELEBLARESATVS. B
B CEEEROEENEREE LT Williams B
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BRERP O v ARIET NS4 PR v ET R
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kB41) v 1 CDB ( Citrate, Dithionite, Bicarbonate )
M ES> & NaOH fiHHER > L ofME L CERS N, £
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5 CDB i) v ASWIEROKE ) v L EHEICR
FHBLTWVBERELTHBY, Williams 5% % Shukla
SN FEIZ Allan 5P LHBOEREZX%IZL T CDB
HMHEDOY v RESBEAEL, BAORBEEEICOOV
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HEHRIICAE S SN B RBICEBE XY v (BE
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BT, BHTS) v RRESAE ) Y SED LS I
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3. WRRUEE
3.1 WEMEY S OHE

Bichohln) vERFIELLEDLE, HOHO
LD O NTIRIENER 217 - 1 4E % Table. 1 1278
R

Table. 1 Concentrations of fractionated P of
sediments in #g /g (dry)

Non-Apatite P Apatite P total

Sediment
sample CDB_P NaOH-P HCI_P
P—adsorbed
treatment 282 63.3 154 499
P—non adsorbed
treatment 1% 44.3 158 346

T ERPS, BEME) VIEIET N4 MY VI
FBLTHBY, 20551 EAEI1Z CDB B ICHH
ENHENDNDBE 0L, NABWIIRESE
12) i COBHTICHEHET A LEF 25N, BHEDE
BEEBICBNTL, COIENEZLONEENDS.
72T, BB, oBHR - A BELREH OV TREN
Y Y RO ic oW TRET L 2.

3.2 VOBHERICEUISHE

EEEORIZOOWTIREFEEY v, B Y OSEE
Hato, NSy FRT) VIBHERET- 2. EBI
MrEDE FK) Y IBEE{LE Fig. 1ICRT. Ak
5&, HEMEPICELKPO) YIREOHEMFR S
n, BE»HD) vEAEERLTWS, £, BRY

2.0 anaerobic ——;’(——- aerobic ——f

e
E’ /; -+—e anaerobic
— 1.5} B
.E ’ -0—C- anaerobic
® o & aerobic
E 1.0F
: A c
3 0.5H
a 4

0 s L . . R . s . N N

0 20 40 60 80 100

Time (day)

Fig. 1. Changes in concentration of PO4,~P in
overlying water
A, B and C denote sampling point of sedi-
ments
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Fig. 2. Vertical distribution of inorganic P
fractionated during Experiment. A :initial
B : after P release C : final
Ml CDB-P [EZH: NaOH-P
[T Apatite-P

oAb, BHE) v o8 ER S0, Fig. 20
ALBREIBTBL, 7/474 FEY ¥ RO NaOH
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CTEHUEBELZO CDB fititE) » »#EmL TWh 5.
%0, PO EEHITH 72 COB W) Y EsO
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3.3 CDBIZ& 3 Fe, Mn Dt

Williams 5% 1, CDB AV ¥ BIFMC Fe, Mn,
AlZs L, Cho0&BRH) Vv EBEIBERLT
WaELTHY, Shukla 513, CDB fiHHEOEM
Dy RBBFLZNC &%, CDB ASKMELEZ#H

Table. 2 Vertical distribution' of metal fraction-
ated during Experiment (mg/ g}

Depth CDB HCI

@ Fe Mn Al Si Fe Mo Al Si

1 0997 0.028 0.450 1.5 177 0.220 3.95 LS
2 107 0.023 0.440 1.5 176 0.214 3.99 1.6
3 0.868 0.023 0.410 1.4 17,7 0.214 399 1.3
40974 0.023 0.400 1.3 17,7 0.220 3.92 1.6
5 0.943 0.029 0.400 1.3 17.5  0.221 3.95 L7
6 1.03 0029 0.380 1.3 185 0.227 4.25 1.8
A 7 101 0.029 0.430 13 17.4 0213 3.9 18
8§ 102 0028 0380 12 18.5 0.227 404 15
9 0.903 0.028 0.380 1.2 17.2 0.212 3.83 1.5
10 1.06 0.030 0.410 12 182 0.227 3.9 1.6
1 0.935 0.031 0.400 1.1 185 0.227 404 L5
12 0.945 0.034 0.3 1.2 173 0.214  3.95 1.6
1 107 0.018 0.417 1.5 181 0221 421 1.4
2 0.863 0.019 0.400 1.6 18.0 0.221 403 1.4
3 0.833 0.018 0.406 17 165 0.208 3.58 10
4 0.86 0019 0.406 1.6 17.7 0.208 3.95 1.2
5 0.86% 002 038 L7 163 0.214 3.64 L3
6 0483 0020 038 1.7 170 0221 377 11
B 7 0845 002 0371 L6 161 0.211 360 L1
8 0.8 0.022 0375 L6 17.2 0221 3.9 1.2
9 0.845 0.023 0.375 1.6 16.7 0.218 3.42 1.2

10 0.962 0.025 0375 16 169 0.214 360 1.2
11 0993 0.028 0.351 16 170 0.220 370 L2
120974 0.030 0.365 1.6 175 0.227 3.68 1.2

1 L17 0038 0458 1.6 17.5 0.223 3.8 1.3
2 0,938 0.019 0.406 1.5 17.2 0.221 360 13
3 0.880 0.025 0.469 1.3 17,7 0.230 3.68 1.3
4 0.88 0.036 0427 12 162 0.208 3.53 1.2
5 0938 003 0438 13 162 0214 3.5 13
6 0.764 0041 0344 13 167 0207 3.4 1.3
7 0.85 0.048 0.468 1.4 16.7  0.209 3.51 13
8§ 0.768 0.0 0.427 1.2 165 0.213 3.5¢ 1.3
9 0.740 0.041 0.396 1.2 158 0.208 3.5 1.3
10 0.740 0.034 0.38% 1.2 168 028 377 L3
11 0.694 0.031 0.39%6 1.1 17.8  0.221 404, 16
12 0.604 0.028 0.35¢ 10 174 0214 3.8 1.6
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Data Screening System Using Statistical Distributions
of Air Pollutant Concentrations
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Fig. 1. Decided flow of air pollutant concentra-
tion
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Fig. 2. Inspection of conformity to log—normal
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Fig. 3. Inspection of conformity to three—para-
meter log—normal distribution
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Fig. 5. Data screening system
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Table. 1. Data checked monthly report
U: Upper limit over, L: Lower limit over, H: Variant limit over

. MONTHLY REPORT APRIL 1981 POLLUTANT: 502 STAT1ON: B CONCENTRATION: PPB
1 2 3 4 S L] 7 3 9 10 11 12 13 14 1S 16 17 1B 19 20 21 22 23 24 MAX MIN MEA TIM TOTAL
1 7 8 8 9 10 11 13 15 18 20 22 18 28 34 41 49 30 17 18 18 15 18 16 12 49 719 24 453
2 9 10 9 3 7 7 4 5 7T 14 15 14 1) 12 9 & 7 6 3 5 9 $ 4 4 15 4 8 24 195
3 3 5 7 12 10 17 19 32 28 17 15 --=- L} 8 10 10 11 9 8 8 8 7 7 12 32 5 12 23 273
4 8 10 13 8 8 7 7 ? 5 6 ] 9 7 [ 7 8 7 9 8 9 9 9 8 713 S 8 24 188
5 ? 5 7 8 8 7 5 S 5 $ 4 & 4 5 5 7 8 7 & I4 8 9 8 ? 9 [ [ 24 151
6 6 7 3 6 [ 5 ] 9 15 19 15 13 i1 10 13 11 22 1¢ 7 8 [ 6 5 5 22 5 10 24 233
7 7 8 7 11 1o 9 18 25 26 &3 23 9 10 9 8 8 9 10 17 12 8 10 8 7 43 7 13 24 312
8 7 [ 7 $ 10 9 25 25 22 17 16 2. 10 9 9 10 9 15 23 18 16 18 23 20 25 6 15 24 357
9 17 20 17 25 23 30 23 21 14 15 19 19 20 20 =-- 14 11 13 10 10 17 12 13 10 30 10 17 23 393
10 9 7 [ 5 5 4 4 4 8 9 L] [ 6 [ 7 294 22 12 11 7 & 9 7 & 29 4 8 24 201 =
11 & 14 7 9 8 6 § 10 23 e-- ==~ 12 15 12 10 10 10 19 20 22 19 17 18 12 23 5 13 22 277
12 12 12 14 13 13 12 9 11 13 26 31 42 44 16 12 25 27 22 25 23 22 17 14 12 44 9 19 24 467
13 9 11 13 11 10 10 11 15 10 8 7 9 8 9 13 9 [} 7 12 8 4 8 9 8 15 6 10 24 228
14 B [ ] 8 ? 9 12 15 16 16 14 11 10 9 10 9 10 10 18 12 12 9 10 11 18 6 11 24 256
15 19 16 12 13 14 14 14 17 16 37 22 29 38 27 23 14 11 9 13 11 10 8 7 7 36 7 16 24 379
16 6. 5 L3 4 5 L] 6. 5 7 6 6 10 18 13 11 13 8 3 5 [ 7 7 ? 8 18 3 7 24 176
1?7 12 12 7 10 9 13 10 10 9 11 12 9 9 9 9 9 10 12 11 13 1t 13 12 13 7 10 24 251
18 8 14 27 22 21 19 26 25 18 43 56U 124 10 10 11 10 14 16 13 19 22 16 12 20 S¢6 3 19 24 Le2 o
19 23 19 13 16 14 9 8 7 6 ] ] 4 8 ) 4 & 3 & 5 5 34H 8 s 7 34 4 9 24 225 &
20 8 [ 6 14 15 25 29 23 11 6 6 7 5 b S 5 5 s ) ) “ 4 5 29 4 9 24 216
21 6 & & 5 ? 7 10 16 42 20 11 11 8 7 7 3 8 7 7 7 8 14 21 19 42 4 11 24 264
22 15 22 16 19 17 11 12 20 23 27 20 11 10 9 9 10 10 10 12 11 12 12 11 11 27 9 14 24 340
23 11 10 12 10 10 10 12 17 --- 11 14 9 8 7 8 8 8 9 10 12 12 18 10 10 18 7 11 23 266
24 17 10 10 12 3 8 14 18 33 38 36 13 8 7 I4 7 8 8 ¢ 10 11 10 8 36 7 1) 24 316
25 & 4 3 3 4 “ ? 7 7 8 8 14 11 19 13 13 20 20 9 14 & 7 7 13 20 3 9 24 220
26 1s 15 12 13 13 19 23 19 19 17 13 8 8 8 7 8 8 10 9 ? 14 15 23 7 12 24 298
27 16 12 10 8 7 3 8 15 34 47 144 11 8 8 9 10 10 9 L6 14 9 10 18 47 6 13 24 311 *
28 16 16 12 18 23 22 41 35 27 16 20 34 10H 12 14 12 9 9 10 11 ? 10 9 16 41 9 17 24 409 L
29 22 15 15 14 9 11 19 26 36 32 18 11 8 7 9 9 6 7 & 4 3 3 3 36 3 12 24 295
30 & 3 3 3 3 3 3 7 & 6 [ L & L] L] 5 6 9 8 13 15 16 17 1% 19 1 7 24 174 »
HAX 23 22 27 25 23 30 41 35 42 47 56 42 A4 34 41 49 30 22 25 23 34 18 23 20 56 19
HIN 4 3 3 3 3 3 3 4 5 5 4 I3 & 5 & 4 4 3 3 5 4 3 3 3 1 [
HEA 10 10 10 11 10 11 13 15 17 18 16 14 12 11 10 12 11 11 11 11 12 10 10 11 12
TAM 313 305 293 321 314 328 397 459 494 524 474 393 715
TPH 367 327 304 349 334 315 33 327 352 313 310 322
8566 %
w% SKEWNESS #% #% KURTOSIS 4« 3 it
cuice va. TSRS T 0T LgoLoT e ee e o
LOGNOR 0.20842 0.34243 FREEDOM 7 7 N -

3PRLOG 0.30452 ~0,49272

DISTRIBUTION = LOGNOR

Table. 2. Most fitted distribution for monthly air pollutant concentrations*

Log-nor. 3-para. Normal Total
distribution | log-nor. distribution
distribution
Sulfur dioxide 25 (™" 7 (1) 32 (2)
Air-borne dust 22 (4) 8 30 (4)
Oxidant 5 9 (2) 9 23 (2)
Carbon monoxide 4 2 6
Nitrogen dioxide 13 13 8 34
Nitrogen monoxide 2% 4 (1) 33 (1)
Total hydrocarbon 1 4 (1) 5 (1)
Non-methane 3 3
hydrecarbon 6
Total 102 (5) 50 (4) 17 (1) 169 (10)

% ¢ Data were taken from april 1981

k3 |Skewness| or |Kurtosis[ > 1 (parenthesized parts)

B AECLY, FEETRRUCEREBEOKREY BREBEET A, EEREICECIHRBUI—B
EREAEE LTHHLTWALEZAIIH A, 351, CESD RN, HE I ERFHAEE NSRS Ep



IRBRBE Y 2 — RS H 5 5 (1983)

RIZBL A HEEZOND,

SEE, BEF—27 74 VROEREEMEST %
HRICODVWTHREH LW, ZolFgadET—5774
WMIZH U T HEBANHREETH 5. EBICKRD 1 DRSS
DEF—F T ANICZDOY AT LARZBALLLELA,
EREE CHHEI4. 58—t ¥ b« WRRIE52/8— 4
v hTHY, i, EREMFTIDOVYRATAICLY
I CREBEORE (REE) 13413—k v b T
Hotz.

COEIET—F T 7 A NMICHUTHRREIFEL
BOERE, BEEE2ELEATVALETF -5 774
VTRREFEBEORBONHAHIEAWSELEL 2
0, BHENPET IR EEZI S NEH, AL
O 1RFEZ Y CERBBEEERs o nETH, B
HZDBPULEREIC LY REMEEANINDIBED
BN EIIH L5,

SEOY AT ARREMCERTRESFEOS 2R
WizDTHY, ZOMIZHRII L Y FOMELih
B EBE OBBoEEL S EEERHICERLF
EMELLOND, SBLINSFHEOBAIL LD REY
ERHEENZED B O Y AT LARHAL TW L ME
NHb.

£5
L]

4. %

AEERBECOGERE ST, ZOHRORHE
SHEROKHABEANT, F—F A7 Y-z 7k
WEYITITD FEIC DO THE LR IIRDEB O T
5. ,

1) AKERBE L 2 BEOKERSE, 3 FEEE
ERSH, ERSHTEOIDDIB, WEFNHOHT
BT EISEUNREETH - 12,

CDYART L%, BET—57 74 MICERLE
BRI, CHhETHEXRTITo T EREZEWH
BL, BRAESED s

2)

3) COVATLE, EF-F T A NICHAL S
A%, BEHEOBREIMEL, FANHEKE O

BEE T TBLBENH 5.

AWFCH 120, DUHBOREIC O >VTHEOR
iz, IRRRRERET I IR L 9

&

=

£ X ®

JREET, ARBREET — 7 QI B 5 RE R
ik, A% EHE, Vol 15, No.2, pp. 151—157
(1979).

SR, AAARHE, KEEE BEREENL KER
BEos) v ISP OREMOABRHE, A
234, Vol 15, No. 8, pp. 1147—1151 (1979).
BEIEIESA, KEBRT—-IOAMF= v ¥V I
AT AT A5 1), BBEELAN, Vol. 9, No. 10,
pp. 791—794 (1980).

BEER, KKHERT-SO0EHF v VI Y
AT LTBT BWIYE( 2), BREERH, Vol. 9, No. 11,
pp. 854—864 (1980).

IRBEBEY Y 5 —, F— S HuEtEst, WBR7ES A

R.I.Larsen, A new mothematical model of air

—

)

pollution concentraion averaging time frequency,
Journal of the Air Pollution Control Associa-
tion, Vol. 19. No.1, pp.24—30 (1969).
HRETE, VB S BEMREORMERS L E
OEFE WV, KKBERBIFE, Vol 10, No.2, pp. 17
—22 (1975).

BIRBRES, B#EER, A
pp. 18—23 (1957).
REFE—, T-I@ROH LNEIHIZOVT,
ENAEWRAHERSE, Vol 15, pp. 25—31
(1980).

HREE, Vol 47,



EERRSE Y 2 —HRHESS 5 (1983)

BESEMBANIE H 5 Bk & h 2B bR TR EDKRES
— RS 2 O 1o BB B T —

i

#®, TS, "k

=)

(1983 7 A 5 HZH)

Study in Analytical Method of Hydrogen Chloride
emitted from Waste Incinerators

Potentiometric Titration with Silver Nitrate Solution

Takashi ITOH, Kazuo MATSUSHITA and Manabu KODAMA

1. #

WSS AR D S HE S N A BEN ARSI, BEF 2
ZIRIRR I % BIORRS ZIED Uk, %< ik
RidFtafoREKZ AV AHEETHTER S NS,

UL, chsoakidsiriAEB oMl A
ah, HENERIZBBEL TV ABE ST PR
THbH. FHICEAROBE I FE S RIETRIER
BEYHEHFEY Th 0, JOBOMERTIIMORER
AT ARORENBEN L, WOFEN ALK
SORECERTHEROHET ARTEN0LY &2
W2 EBEIREY, O BHENEETH S.

$ e, BEBHEENFE» S s 0 AELKEOHT
FEELTRESNTOAHEYD (LT, fEkELELT)
3, MHETHD &, HERAPSPHI LENED:
ODREENELEETESBEVCE, BEYETHS =
FaORVEVEFERTLIEE VS ESENH S,

DR, ERECEDAAREL LT A B
ELEMREINTVASY, BEFSERIES>ATH
BV EERE LT, ATTEEBONBIcEAEs R
¥, BEOBWLWAEE U CEMEMERD »dH 57,
ZOFEEGSEFNABRSIEBICEA L& 2B, BbK
RKOGHEE LT RFRHBRPBONLDOTCHES 5.

i

=

2. =

DR LB

RRFOSIIRIEER 11T, BUEBEEROIH
BT 2R2 AT, EBRIFEHETITERH
ATII7TREZMREL (K3), MEEMKE L TRER (F
MEFLEHHM-211), ZEEEE U THREKRE

R
2.1

M CGRESEF LN R-211) ZHL .

S FBHAB B 25nl
(200mla=H TS5 23a)

<—10% W8 5ml
«——N/ 1005 B2 ER¥S ¥R 25ml
<= hO~R>2¥> 3nl

- CmBReg() 7 vE=
LW Iml

i Y

l

NVOF AT VBT >
EZ U ABBRTHEE

K1 BERERODHHERIE

3

SRS B’ 25nl
(100ml & — 33 —)

10% fi§ 8 Sml
B EIK 25ml

N/ 1004 & 48 ¥& ¥ T & 5E
U 7s s B B AL = HlEE

(Mi%@:ﬁ%@

BEEBE  HBRKS
&2

)

BAIERELRDHHTRIE

[=i=d
[3=]



RERRE Y 2 —HRHEH S 5 (1983)

1 = 2
8
9 7
OU ]
1 =0 3
12 - 6
T 0 , .
1 (gt e 28 ; ﬁiffw
2 m@ar . i;#i
3 WEAEKHE ;_;
4 EHBECAbPZEECZaLUY R 10 =
5 GA-WETRI Y 11 E‘:% )
5 (£ b 12 YO%FvsRR—5

I it 36 7% 48
M3 BUEZEBHTEBEOHE

BAEHE T, BERETH S N/10 BESRAKR
DIEHINHEE %0. 02me/ B O—EHE & U, HFREEENE
WETFF 9o AT—5—THEELAFSS, HERK
DWINE & 53 FIRBIAR OB %2 B IR U .

2.2 18k F BB ORAR

N/10/KBR(E T b ) 7 AHRIC, Bk bY Y L RE
FERIIZINZ T, B4 4 o A B L .

KBS )T A EFIEMIEE TREMWEVRERE(ER L,
Bk by A kb E TGS AR TR EHE
I ERF TH0CITIEAL 1218, TV —F—HT
B Lz b OEFER L. £z, KISk E2FER L.

2.3 HAARHOER &SR ELIERO AR

JIS K0095 K OF JIS K0107 iZft - T, & HMEHIF
DEBEPEA A% N/1O AKELF MY v ABERICE S,
BILKR2HELLZ. OB, ERETIEINTERE
ALBIBNEOECLBRIB R <120, XV AES|
BRWE S TS LT 2 R RELL 72,

BILKERER ORI, FEEKT250mic X AT
v TUTHAEREKRE UL,

3. WREEE
3.1 BNUEBEICSH TS HEER
WALEEE 1Y, WEREOWIE & 347 AR R

o
—

® i (mv)

-100 |

~200}

~3005 e A
N/10 BHBRSRIER (me)

1 2 3

B N

o] 1 2 3 1. 5 3 7
N/10 RHERSRIE AR (me)

X4 7§ FE B AR

WOBND» SR 4O &> LHETHBEEERL, BHNE
DEIHT HBMOEPRAD & 2 5 % HERS?
EUT. M4IBNT, EOEWSIE—RIN 2 E R
TH BN, FTOPIEZ O—REA T, THHATR
HEEEREVEEICHB T E 2. KFFROSITICE
W BEERROHRNIC R CoFEER L.

F1z, BILKROSTEBNEFRDBRSA 4 v 2

SMTBHIETHAHY, BAEME TIEEORED S,

Eit4 A+ v o s b4 v 7 ey
AF v EOBETN AT LB A4 8%, BHOED
KWE-TREBITAHIENTEBRD, EREIIBVT
B A A v ORITICiEEL K>TWicIh oD A+
VOEBESITIIOMT B ENTRTHHEER
Hh5b,

3.2 BREEEACEZENM F A REFROLHN

BAEHERIC L DIEMYA + Y ORERERS,
B 6 IRy, SCHU LA A v RERE O



Y=0.3113 X~ 0.0068

)
w

N/10 FHERSRE R (me
N

0 2 4 6 8 10 12

EAEMT 4> (ng)
0 500 1000 1500
YT BIELKERE (ng/my)
K5 B &I
1.2}
¥=0.3113 X- 0.0068
1.0
2
% 0.8}
B
g
£ 0.6}
3
0.4}
0-2 B ,/
9/
0 1 2 3 4
5L 4> (mg)
M6 4% & @

B2sml T, HiE 3EITVWEOFESEE HEE L
tr. ®5 7T, BN AROEMKEREEONGERT
f¥, MO TEICERAR S REORBBR 5
Lize 2 0EMMA 4 v BICHS T 287 AR 0L
KEWEARERLT WS, L, ZOBEOHET A
581380 £, HHFAREAKRDOLRII250mTH 5.
X6 &0, N/10 WEBRBAK CORER0. 2 T
A 4 v #EBNICOHTESL I EMbM S, &

BT b SR X B SRR EE OB

2T, N/1IORMSRIAMD 7 77 5 -1 DEE,
FERO. 2N T 2IELM A4 4 Y ORIX0.TIng T H
5. UltioT, EHEPET AmOEIKEEZDIITT S
B8, Ye ALEIES0 ¢, S AEHATREE SR 250m,
S BT A RRARESm & 3L, HEFAROE
{LkZEBRE ORI EDROONS.

36.5 250
—_ >< m —_
35.5 25
Cs = ; Fot P e X 1000 eveerereeees (1)
27 a+ Pm— Py
80x 273+ 6m 760

22, Cs o BEA ARROEAKERE (ng/m )
m : N/1ORSEESRIAT ¢ OB ERICHYS T 2 H{km 4
F v O (mg)
Om: HeH AREEDO A A A — 5 —BE (T)
Pa . KKHE (=760m Hg )
P HAA—Y —~NTORFIZEE (=0mmHg )
Py B 0miz b AiafnkESE (mHg )

chkv, BEBERICE T AEKFROER TR
2 IE100mg /i &8 B, RERFBICB T AEETRE
250mg/ b TH B DS, BNEMEHE TR ALY D
BENEEECERTERIEMbh o1
FEEEBEHIAE A S 3 1 A (bR OHRHERE S,
BEMMEREL2% CHRE L 1 ET700mg/m > TH 5.
ELAZOBFBREREIC L 5BEEQRICL0ITS
5,

21—12
21—0Os

22T, C I EBFEREEKRBE (mg/m')
Os - HeH AFROBEHRBE (%)
Cs PEH A DEILAFRE (mg/m’ )

C=

RO T E THR250mg/mih T, X AP OBERRE
517, 8% DL B 12 B & B EH B L KRB A 700ng
/ot EBEZTLEVARETHS. Lord, BEDR
HIFIC B 27 APOBBREIZEHFAE<,19%
BEICLAIELDELL BN Loy, HILKE
SIHTOEBTRIETEB IRV EHFEZ UL,
FEEREETCORMERZRmIZLTVAS.

T 77, {4 4+ > 60.66mg, 0.6066mg% &ds N/10
KEE(LT b)Y A2 E, FRENBUEREE
THRVELAWMULERIEDOE B T, BERE
FNEN0.24, 0.03, BEREILZNEN0.4%, 6.0%
THo1z.



RERES v & - PIRMES 5 5 (1983)

£ BRI OB E LSRR

wuevsw [ 25ml  (ClT=60.66ng) mreswk T 250l (C|™=0.6066mng)

Ea  BEKRULNAL0 REB AT 2D my  BECELLN/I0 EEWA A0
il BB SR A IR (ml) EwRME (ng) i B SRS (ml) EBRME (ng)
1 18,87 60,3 4 1 0,21 0.67
2 18.81 60,15 2 0.19 0,61
3 18,92 60,50 3 0.20 0.6 4
4 19,01 60.79 4 0.19 0.61
5 18,98 60,69 5 0,21 0.67
6 19,02 - 60,82 6 06.21 0.67
7 19,03 60.85 7 0.19 0,61
8 19,05 60,92 8 0.20 0.64
9 19,03 60.85 9 0.17 0.54
10 18,91 60,47 10 0.20 0.6 4
A ¥ 60,64 ¥ ¥ 0.63
BHERZE 0,24 ErREE 0,03
EEHRE 0,4% EEMRE 6.0%

3.3 (ESEA C BAEEERIC ST AR H 2 hoiE
AN

IHBEHF OB A RHEL LEBIZ 0T,
feskik & EATZERME L IR RFEEZRE U iR 2K
TSRS, AW UL ERE20T, #nEnoflE#
W 3EDODHEOEHTH S, T, D& xITHE
U gEn A o313, TREM(L120~40ppm, SEFHEE(L

x103
[...

Y=1.04 X-15
< n=20
§3_ r=0.998
¥
i)

#,
D
#
S
k1t
H
0 1 2 3 % x10°

FAAERE L TRE U IBIEKTE (mg/min)

B7 SRKRMEEDLLE

#70~110ppm, MFI1~15%, “FLRFES~8%T
H ot WAEMERIC L SMERKER, HLkFED
IRWVIRE B CRERIRIC K B IUERR & & <—B L7,
K7iB0T, BIKESBIBEOHEE T3, Wi
PrEOMEMOMICETOROASTTL 205, hig,
TR IR R EIREIC 2 513 SRR KD
BEVDP< 20, DMBEEFSREL B S z0E, B
EHEETHELKBZIBREII LTI EERT S
BLSROWMA Z < 50, ZOBICHEERIKROE A
FVPBEINDE LI VEBIPEDIZTE S
EEZ LN,

4. & B
BRI 1 S S M ALK ZE DO IE S L
THOWHATOAREREICE, ROLS 2BES»H
5.
OsHrEoftBickhGsh 5.
Q@AHTBAED .
QR TE R O S
@FERT HREOBESL BN Z L.
OFEMHEEFERT 5.
®fto T s A4 & v RBEEF AL B A L v
HrghEY 5.
ORBIEHEE I U CEBTRESE L.
BMNEBEFEI N SOMESAEERL, HERZR



bRtk e K< —8T B, ek HIRMLK
#FoMEERE UTHERTHA &8 o1,

COWIICH Y, FEPET A OFIUCHT IV
O REREFTOBIREMICEH L ET.

2 £ X M

1) JIS K0095 (1979).

2) Bk B, FERGRTEE. FBRBEE LY 5 —
WFRERE. No.4, p.16—19 (1982).

3) WMTHE, BERE, PE B B B KR

BEEMSERIE i Sk & h 2 LR BT OB

EEEEE ¢ v ¥ —PIFEHE. No. 5, p. 256—30 (1983).
JIS K0107 (1982).

KEFBYG I ERITRE (BR6EE - @5 1).
BERXN EREAKFERFIHBEHESE. »
552 (1981).

AARL¥LE “WEBRLEHREI SLF
(0)”. B35, MFE 1977. p. 368—370.
B, BiEE. {LRERIREE fm(N)”.
BEE, RV 1966. p.221—224.

Rl AM, BEEE, B8 & RBER, B&
B, HEREAETRAER. p. 3-8 (1980).



LE&RES Y & —HRBRERS 5 (1983)

ANOBAERICET 2R (ET7H)
— B IC B B EEE TV OBEEE F DlGH —

H A

Eriy

(1983%E 7 A 2 AZH)
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Adjustment and Application of Regression Model

under Rainy Condition

Satoshi TAGUCHI

. 3 U®I

M8, BEEICBY AKERBOFXTRARVOER
BILEBOMAZTEITOHE, AL 5HAT 558
MBEOAMBEZIBL B 2 &1, ERICEEL
ANGHLz 5.

ZOEBYMEDZKEANORAEL, BREERE
M TEARE<RLY, FIEOFERANEE, T4 -
HEIRHOK, HEHKE EORNRERNETH 5 05,
BEOAMRIIEICKS, HER, "KL EOHmNRE
B SORANKELBEESTHIENBEI NS,
LEd-T, @b sRAT5HERAREZINET S
Bz, BEBEZzSOLEEZTOETNAE, SKIE
AN THEMEORERFMET A S idTE L.

F 2T, JE, BREBICE Y AL S O HET
BOERVEADOFE "D 2o THAONTVD
DT, ThHdH 5, BEEIC &> TRESWZEIR
EFNUSBERERELCELFEHNATNTHEZ
AT ICEET 5 EIPRETL, &I, Zh
FoTHELINAZBERBREAREEBREREARE
&g AR, FHRHAREBOEE 2T > tER%E
HET 5.

2. EREFILOER

COETFND EERERBICBOWTRELZY TS b
PhHosBBEOICERLT, REERY 0 ORM
WMHRE (BHWNE) LHEBEEY 0 ORMRHA
HE (LBEhEHARRE) & OGRS ENEE L T—
EEICRNA L, £DOERBER I & ORIEMED M EH
teoToy MPEEEREESEEFHLEZLD

THbH. Tiibb, FEROKE, SS XU CODED
KEFERA T — & & - TIRAHPRBEBRITKD BN 5.

S L/A=a(Z Q/A)"
S L/A: RBINRHEEE (kg/kf)
S Q/A BERHWNE (10° - nf/laf)
a, n:{RH

Uichio>T, ZOERMIAEOERE TV E/RES
CEICkD, BHHEE, 20 1BRICBY RES
H5OEENSRINFEHKED 5, BREHRE CBBK
HOHFESMAE I COD, TOC, T-N, T-P & SS
DRMFEHATBOER(LATIREE /2 5.

3. HAEOHE

AR IS U e 2 B B AR T 0B
FIKEFE &, 19814F 2 B16 H OfERE T OHE,
FromoRABHELRET— 7 28I, BREHICE
7% SS, COD, TOC, T-N K¢ T-P oEFE T
NOET & ke - BOWEMGER 2 Rknr. ok
FORKE, WERBEBFEIERLIOEBOTHS.

Wiz, ERHHAR R COD IV T1979~1981

#1 PREOBE
z 2 FEER Bk &=
1978. 9. 29 - 23 22
1979. 1. 18 - 23 8
6. 6 1=} 23 7
9. 3 N A K 23 72
1981. 2. 16 mE R 5.5 21




EED I rEEREEL, NABOATRKEAKER
TR OFGKERUOLEGHRE,» DEH U ZEE,
EFEF VR R CBKE-HARERGRR» SHEFE L
sk, MEOREZT-> . £, 1981FKIC
DVTHE, ERETFTVRE»SIAETO COD DA
BliHAREOHEE BT 2.

i, BKEREREF OB TIEEAERERNO
Eihiekig, B, EREHARROEE <3)IAEH»
510k FHROLBEFROT—F 2 FhENF|IB L.

4. REREER
4.1 BREFNOESYE

TR BRI B B EREOESNE S CODDL
RinGHARRE OBBREENEE LI Ty F¥ 5
L, H1loksicny, ZOBGRrERETIVIAE
kb & SL/A=8.38(SQ/AM T LB, i, [HEE
1288, TOC, T-NEUT-PIK2WTHTIEHBHER
D& sEEAPBLNE.

SS:SL/A=13.2( 2Q/AF (;0.914)
TOC:SL/A=17.55( 3Q/AM° (;0.936)
T-N:SL/A=2.87(SQ/A}%* (r;0.947)
T—P:SL/A=0.50( ZQ/AM? {;0.911)

300 }

200 -
100 |-

50 3L/A=8.38(2Q/A)¥
r: 0,958

HRinFEHBFR (COD-kg/ki)

5 i 1 | |
1 5 0 15 20
AER (10°-m /kt)
M1 #ERICH5CODOERNRHARRLE
HANE & OB

BRI S0 B @R £ FAOEEH L X DOIGH

kAT, FYNELESKEOLBIMKHATE
L oG, AERKASSEE LV, ZREAR
FrBENEs NG, DI &, BERY IR
EHiz, ThoDKEOBMKRE Sy — v PSEER
IR ELERINTVWAIEDLLLIDNZD, U
e T, ZHRNILEEER RS R E&AKEDEIFE TV
REI—IEEMTHDHEELLND. 5B, COKKE
OHEYTE & LRMBHARER & ORI, BEHEY
PRE U EEY, BrRORAFTOBROHH
HIZIRE -THY, B, T-P cxERBETNVRE
EEEF-HLTWA.

LoAT, CORREFVRAEFE ST, BERIE
omHATE L BRMICTEYT 281013, BYWEZ
HEBH LU THEBESH D, LU, BFEAND &
3 15 AEGREA SO WRNIITE, BYRELS
BREORHANBOEEIARMRELLS. £27T,
F— ¥ BEBICAET S BEKED O HYWNE 2 HE
T 51, ARBTG5 5BEROBKEEE
RS OB EREN. FOREERRK 2ITTRY.

IhERSE, MEORBFRITITERLICHVER
HaEET— s s @milicsnTd, ZOREFHR
P HEBROBNRERCHEHANESHEETE 5.

15F
£
E
&0}
" y =0.22x—0.3
i
®
i
5
0 i L 1 J
0 20 40 60 80 100
Bkt (mm)
K2 W EEBIcBTHSEYRNELBEKES
DR

PEpc &Ems, BEHEHIREL TV IENIOME
BEFVE, BYREBH LV EBKESBELNTHNI,
BERSOY T4 MR EVAEORHATEELZEN
T 554, BELEFVIRBAEEZLND. EHIT,
BB LEO» s 0 R 5 BEROFNPRAT HX K
Bic LT, S ToBRRBORRETIVAZE
NENEY, ChoEEa8s I LICEVENRKER
Dl BREOEBNAREELSS.



BERRE Y 2 —PIERES 5 5 (1983)

42 s B fl

NAagizsd 5 COD AR, EfMEHARE %K
Da, bOFETHERRAT2.

a BEBEABELTE)IAKBTO BOD & COD
EOB%RR (COD=0.775BOD+2.15) #HW\WT, &
HEKRAEREZR'Y © BOD ERFHKE %
COD i#tEH L, ZAIFEREARLCIHOAN
EEHEHU, AR, FERLANE2 RO L FETH 5.
b, COBEBRBRHARELA LT LM TE
5.

b I RBKE-FYHNERFRN (K2) BT CODH
BEFVR (SL/A=8.38(2 Q/A)'%) » 5, &
Wb 2 EERHIES AFEL2REL, 20RE
ARBIIBNEEANERV IR RERHAREZ N
Z, AR, EMEHATEETLHETHS. b,
BRORHAREL, SEI10m LOBERICONT
BHL, COBMEEREE, BEZEY PERLTL
LZREEABEILTER2DEBVREL.

K2 [EREEHK

e Kk & HERAY % ok & HEAY
(mm ) (8) (mm) (H)
10~30 1.0 81~100 3.0
31~40 1.5 101~120 35
41~60 2.0 121~140 4.0
61~80 2.5 141~ 5.0

a, boFETKkD1Z)IIAE O COD EMHA
HRB%H3ITRY.

hzRaes, FHEmHARKEIBRREARZ %
MELELUTWVD akickix, BEWNEZIOKL 72 bEY
1979, 19814ERE T 5%, 19804ERE THI2. SSm W % TR
LTW5A.

B, 1980FEE T, MOEEICHANbBEOARE
MWREL LB >TNBDIE, BKEMVLMESH 122 &%
ZRICAND EFHHETE, 351, aBELEROME
PEBRBEAFNRIPLZOEENLZHOERDNS,

Fi, bFEOFEHRHARE I, FEBRHENCHR
ANBLHE - BEBHK, £FEHKED COD AFE

#£3 JAEBICB T ACODOFERREARER

F K
AR 1979 1980 1981
a E3 33 91 27
b 73 161 226 144

B COD- b /%

113 b /% (1978 ~19804E %, RBRFH~) D1.3~
2.0(EL B 5TND. SO &, BRIEICHOTRIE,
BRI —IAY I Br 8 & h 5 R o R o, BEm,
i bk > o XM, FIRMS &L O S MR
B> TR MBARERICFES TS5 2 & ER
BLTWH5.

Wiz, bRIZ & B)IABTOIBIEEFKHARRED
ARZEE % CODICDWVWTRAERIDEHIICKE S,

AjlmtHAanE e, 7 A OmREERKHAR
A D50% % o, 12~ 2 BOZTE s MR
Ehn, BHOBKBICE>THEVOEMARS
ns.

£ 17, BEAERBAICEEH s N5 T - FEBHK,
HEPKkE EOAWBNPEA—ETH B LIRET D &,
RO AR IZBE, Lt UKREOIESE > 0F
HRHAKEE EHTNE I EDBH PR B,

PlEsk A~z &3, @)llp o oHamssBkE
DREIIE>THRLIAGINADT, BFETIVA
ERICUAZbETARN, FHRHAREEZREET S
EWFKBEADOBERIIN B2 T 5%, LVF
M ERELDBEERS.

T T

200 €
300 ™
50 W RS §
1 RAEES 400

o 40

~

Nsof

“~

0 20 B

(0]

[&]

o

4 5 6 7 8 9 1011121 2 3

2
X3 JIAEIcs T 5CODDARIRHARSE
(19814 %)
5. E 9

HWHNANICBNT, BB ERARNRT
FLVOBAEEREL, COEFLEEIILTESN
ZRH, FERHAREAHEL, ROLD siHER%E
‘.

1) BRECSIBEBEF VI, ZAIIB0TS

KL, BEESOFSHAEV COD, T-N, T-

PrloBmRHAREL2AYNE, 550V IE



KE» HEHTE S EMHERINT.

2) EREFNEEIILTERDH SIS COD DHHA
BER, ENTHEEREIEERIANTHSAT
BOD2.5~5FEBOMEERU. Fz, BRlTEE
HOBKBIZE->ThiZOOEENH Y, MRHEO
6, 7 BICEMRHAREONS0%%2 5D THY,
BE, WitLkkD S ORI AEEHFSTHI LD
HEX Iz,

£ £ X ®

1) wh7g B HEEX, FERR, WERAE, K
BEECTFREARERESE”, DA¥E, 1975
pp. 151179,

2) ME &, KBEEHH, REATF, “BHS2EET
AEBFREMRERREE", BRELKUE
7, 1978, pp. 203—208.

MRk s B ERE T AR ER L TOIGH

WEEE—, T8 I, THREE, FKEEK,
21(12), 1422(1979).

AN, “ERFTRE OBREERIEE”, HR, HEMA,
1980, pp. 232—233.

WEWEE—, “BAOERBELET KA
2(V)”, ExXAESER, 1981, pp. 77—106.
BEFKERSR, “FEEBLRIEI X 5155
I REERN S FRHHRES", 1982, 201p.
HEO 8, EBERREY Y S —-RRE, 2, 23
(1981).

HO 8, @ E#R7, KeREEtY Y5 B
W, 3, 49(1982).

HA 8, LBERSEtY Y -RHE, 2, 28
(1981).

BRI RE, ‘AR OKERIERR
s 1979— 1981,



EBRBR Y 2 —HRBEHS 5 (1983)

EEHKRKICHTIMR (B 4])
— EIEHEB R OV & £ DBBRIZONT —

BAEF, HO

&, WM& 4

(19835 7 A 4 B%#)

Studies on Household Waste Water. IV.

Pollutant Load and Itemization

of Gray Water

Toshiko HASHIMOTO, Satoshi TAGUCHI and Taku OKAMOTO

. U

B, EHRAREIC LS AOOERLIZHEN, h
ICBEEE T B AR T, EEHEKIC L BEBHE
HEr-TWAB, EiFHKE, REBEKE gD
Jonbd s, AHTKEOLREHLEERTIEBG6
FEERRET20%D EEVLD, ROUETHEBaRT
WBMBERDE <, BIZZAMPETIMIICS 2 5 28
BREVWERDbONSE., 201®, #HKZEEE58D
BaLHREEIEEATVSEY, ThICIEEdEK
IE® A %E, BE, ¥, ABSE~ RS
KOBHESREEET A EPBETHDL. 2DFE
BESRE2EHT A L EE 2 5ARMNERMIIONT
i, ChETIHELDOHE? H55 545, Mk
FOEELOEAESE b - HREIIED 0.

Z2C, SR, >0k edREE LT, KE
EEHE, ROT v or— MAEERTV, FR5IREBA
FeBE I U CHthBkD O R Fl &R oMk
HHLEEERF LD TRET 5.

2. REOBEESHFE
2.1 REOHRE

AT MAMIE A3, 152N, FH814F O iR
e, BKAEIEAFAETITbATL A,

19814 2 BiZ{T » I-HlHh Pk ETFER O T v 7 —
MRBEOEER Y 5 AEHFEK ORI S ® 5585
SR=HEUL:.
RZBIBHROMIKIC Sy 28418, RARRE
FORBEIPEMEFELMEARBEON TEE—

BLTWwaZ LDz tT, FARAKED S RIFEA
WEEZEZUSIVTHET 2 2RV,

2.2 FHARBESHAHE

ik EERE L, ZHATEORRLE F0OKR
BILERDDIZOICIT- 0T, LBEESROEKE
AOT 6, 52485 % T 1 S ICEAKL BOD RU
T-P 2 @IFE L7z,

Bem, BB, %<, AR, BRREEORARINANM
BIEHBANEREGE T vy — NREEOKIED SR DT,
IS ORMMBEHEARRETH 5. ARNAFED
BRI ODWTH LD T — s okt ds, RE
AP ERRE T RERT I 0y
J = VEFRRORELESEZII LTk,

2.3 RBERREEA

AENREMNZHRVEEDHTELIITRST. 20N B,
e, BE, ABHAKOBRPIREA L, REssE
Y M EE I LEBRSHE LT DT,
DRERZMOFLDTHEA LK. 1L, BEHAKG
DY BRERR OB D FHKIE, BEOERBR OB
DK (RREFAZE) OFRBAISKOH & % bk
LItbDTHB. (72, RBENT- EEHKIZSY
BERZELIELOT, HRLBAI—RWIIIEL
DARENSEVEEZ SN Y, HALIBROHE
flR OB A2 Bk B 13 EETK BRI OME
D128E L1,

Bz <EHEKDOBEBEAIZ >N T, 1981FICHED L
HEBRAOBBHANBORKELZR V. 22T,
BOD iz2W\W T, E/MOD TOC % ILED 0@l s



297 L7 BOD KZEH LU 7. REYKOERAICOL
T, BT 5D OHRREDOKRA L A7 0 OFEN
RV, L, 0~12FiIc 0T, KADL/2E
BIFEBALE LT

#£1 FRBIFBL

# Ak o B BOD e

g/A-H g/A\-H
W 0.45 0.12
B B (§-BR) # i 1.3 0.015
A D 2.2 0. 006
(# &) W 5.7 0.14
%A o 6.7 0.077
¥ 1z < L=l - | 3.5 0.79
m) v HeH 2.4 0.003
WETA 13 0. 001
A B 7.1 0.003
RORY R 14 0.50
R 8.2 0.87
a) ETFONEkB

2.4 T7r4—RE

Tyhr— MNRETROI L EEELL.

1) BERCEEIKIFS LAY

2) WL RUABET- PR

3) RECRORMAINE, KA, FHERIBELEE
4) ¥, BB, ¥i<, ABHKkoEBREETE
Doz &ms, ABEYBORBNEKICESLR
AR &, BRIk 02 A3 5 KRB B
ABOEI&ERD 2. '

I, Tvr— MIFANOSREICRAL, 0
AU HRIZ83% TP - 7z,

2.5 S AHRE

DR BEOHIBIIRD E BV TH 5.

BOD: JISK0102—1981. 21DHEICTE -1z,

T-P: K,5,05 2 ANTI00C D& 2 KBTI
S RBEY PO P & UTHEIE L /2.

R B - KOS OAEIC k57,

asuRy )= AlsY ARk

3. WmREEE

3.1 FERIBEKOBEHIRR

FESMHORRMBKICES U EABER 2K
Y.

BP0 HE AR L L OBk

#£2 HOKIIHS L HEEAR

HokicFE L HEABD
ok o & OH HEE AR E T
A5y/B %
] 3,152 100
B HoR 2,774 88
B f 1,639 52
5 & 3,026 96
¥ 7o < 2,192 70
A OB 2,459 78
B R >3 2,853 91
R 2,423 77

a) FHRRD ABIC &0 B HEKICH S U EEAROEE

D3 b, Bt Sk FRERRIFIHEE AR, §
) Y BRISA6ASY, Y VHEHITILAS, MAET AGIEA
BTH ot Fi, BREPKICES U ABIZ 20T,
Ri212F LI T 45836 A4y, 13F DL EAS2,017 A%, IR
12 LR A750 A%y, 13F DL EML, 673N TH > T2,
2k D AR &5 2 BEKICE S U 1 HE AR OE
SxELE, WEH, YERIEEALOAY, BRIZK
LHD AR TIT - Tz F oz, B < adv 7 El
ABI3H 8 Do A OPk A SEEH S AT
tr. RREEAICDWTIE, RS O, RAH 8 EIR
A, HHEH I TV

Wi, RERCaT7ORY ) — VARBOREFEL
AKX 1ICRT.

<]
t=1
=]

REaTR(g)

a70%4/-MaEk(g)

O(IJ (|3 { t]i ?IIO 1|1 1[2 1I3 1|4 1|5 l|6 1I7 l|8 1|9 2|0 21 22 2]3
6 7 8 91011121314151617 18192021 2223 0

B
X1 ﬁi&@:fmzy/—»ﬁﬁéwﬁﬁg
choTARES S 6 ~10Bc kK& L UMsHY, <
OREEEIC NI IARRIRE T HOAFRED
58%, A7URY J—VTiddd4%EHEHTVI.
wIZ, % 2 OHEKICES LI EEAEE100% & LT,
B BIHEAK D 28 A SIS 4 5 R BIEER AL D&



LERBE v v 2 —PIfRa s 5 5 (1983)

EET V- RABLR I ORERYITORAS ) —
VORRE(LD 5RDIZDHR 2 TH 5.

@Bk g B ABOEEOF W EEHE 2R 5
&, BmEgk EAEICH S BEHKIE 6 ~ 9B, ¥

<BRURERHKE 6 ~100, BRICHS BEHKLL
B ~14B, SRICHD BRBPIKIX16~228, ABHIK
IX18FE~24RF & 75 > TN Tz,

100 100
% & P ARe
0 _“.. Amm.| ° _I.l.l...- g .
100 100
W R W K A A
3 &ESUHEK
S
« o all. : alin,
¥ 100 ' - 100
*Q; B B N K R
2 CO #ASHK
3
®
0 -"—ﬂ 0 -.I.l_..-.-.-_-_-.__.-.-.-.-_..-
100 100
Y B mmm gk R
£ #EDUHK
0 I_I_L[L”_ﬂ_n__J 0 -..-..j...l.-_l.-.-.-_-.-.-...-.-.-.-.-

067 83101 12131|41|5 16 17 18 1]92|02'1 2]22]3

|1
6 7 8 910111213141516 171819 20212223 0

B (eg)

(IJ fli 7 §|3 Eli10111?13141516171819202“ 2]22]3
6 7 8 9101112131415161718192021 2223 0

Bzl (8%)

K2 H@Blgko2Pb ABUCHT 2 BRIPEE A KO &

3.2 RABHELHEERHBOIR

R1IOHENERNER 2 DHEKIZHFES LI #EA
¥ 5 BOD, T-P OFEARRKREERY, K20
FIBEH AR OB & IS U CHERF B ORBEL %
HHU7 chd b EUARBRORBROBIE(L L
ERHBLIHDOHR 3 TH 5.

BOD DO HARREIL130kg T, ERARREIS0kg
DIL% %, F 1z T-P OEIEAKRE. Okg 3L AT
#5.2kgD94% %R L, BOD, T-P & bliAHikE
DEEDT L TH 1. -T, WH, BHE, %<,
AR, RERBEKORZR T, EBIKDEE A E S
Rahaclicnsd. uh, HEATRBIIBOLT,
Mk E RRIOKOHERIZBOD T 1 0.6, T-P T,
1:1.5CH 7.

iz, EHAREREHEANROBBELLIZ>WT
A5 &, BOD REH, #dHOHAREE AL

EHAFER | 150k
StHARLER 130k

BODEMR (kg)
[e-]

0.8
— ERaFHEE 5. 2%
2ot HHANRE 4.9
"

& 0.4}
&
o
J o2t

(l) ('i I7 ? ? IIO l|1 1|2 1|3 1[4 1|5 IIS 1'7 1|8 I|9 ZIO 2|1 2|2 2]3
6 7 8 91011121314151617181920212223 0

B % (8F)

M3 EHAWEFHAREORREL
I ERaEE O AHARE



~ 9T, FRIFIB-2FICEVMEZRL, BEOL1
~16BF IR VB E R U Tz, E72, T-P 3%, e
OWBHEE S, FHIE6 ~10BIKEVEZRL, B
R <, 5, o llEZRLUTOR. 22T,
ARMEEORAEFELTRATEBEOHEBAERS &,
BOD i1 =0.766, T—P ld 1 =0.865&1ERE 1% T
EEEAERLTV. COLDICER, HEEA
HEORBREMLMF LS —HLTWE I &, HEHNE
B L7 v — FABEREVEEEORVWLDTH S
ZEETRBLTNS.

3.3 FRharRoReE(t

K3 OFEARED SRR LRI L, Mk
@ BOD RU' T-P &HEE LT, £O0RREL%E
&S TE LDV L TH 5.

T
GAEHK W Bk
RCE L PN
g
[ ]
£
W
8 s
o
o Lk
0.3
.
/
/
0.2 "
g
- 4
=
[14
ﬂl-O.l- Eg
-
o g gn LA UEEE
678?

IIO 1|l 1[2 113 1 1|5 16 1|7 l|8 1[9 2|0 2[1 2|2 2|3
9 101112131415161718192021 2223 0
B %) (R%)

K4 HF@&BIAREORIFEL

Mk OBBATEOZREIL BOD, T-P &b
T RIS SRR IET OISR S R,
BOD &#3 7 ginsFiciHaha oL, T-P
BERTEFBICIZIERBOARDPHHEI ATV,

EREHBK O BB AT & £ Obk

gz Ra &, BODIC2WTIE 6 ~12 I3 HE

BV <KD % <, 16~240 3R RO ABHEK
MHRERDS %GBT, £, T-PIK2OWTIL6 ~120
BTz < B ORI BEK 516 ~ 2415 13 B R HEAK A5 K ER 53
EhEH TV, 2ok, HEki G 3 &
KOBBEAROE A, BRAFTIKLVKREL A>TV
%.

3.4 BHKOEBEFREZTHhICED 5 HEEFIAFHE
NEE

M4 O FRGAHEORHEL LA AKSL S,
1Al A%y ofgkoBFEARES, RENEH
BogHKII D 58|E4% BOD KU T-PIZ2WWT
KOz HONE S5 TH 5.

w

A~
0.002g (0.4%)

b1
0.12g
(20%)

BOD

K5 1Al1B%70oMikoBHEANES

RZRAamEOMIPKIcE Y 5814

MeHEkd BOD BFREIS26 g /A s TERRE?, ®F
53 BFHF LY D31~33 g /A-p& T B EETFES,
FHEEY D17 g /A 5L BT 5L EOME -
Fo. k412, T-PAHRI62g/ A aIdEREY D
PO,—P AHEO0.98g /A-RICHIKT 5 &4 6 BlDE %
RL, #BFPOT-PARE068g/A-n& 3T
—E L, BHHD00.46¢9 /18, TR D0.429/
AMBEVEEFE P72, S 5OBO IR,
A G, MR EELHECELDTHAD. 12
Exuf, BEREAEODO PO~PAFNESEL-1DW,
DEEMNIITNEIITHONIZ L DT, B ¥ EHIS KB
SORETHBINTWEBHTH Y, Bz ks
PO,~P OHHIEKELLFELTNWE I EIZLBHD
THHD.

Rk oI H) A EBAFOEHEII >V
i, BOD WHEHIKH62% CRHEL, KIEAR

HEkHS21%, Betz < HkAS15% % L8, BeEHEKIE 2 %



IRBRBE € v 2 —PIRBEH 5 % (1983)

bbb ot. £, T-P XFEEHEKI46% T
BOD L RIBICHR S £ <, KA < HikHi34%, ¥
Pk A20% % 5 od, ABBEKIZ0.4% b DD -
2. CDHB, Bl <HAKED TP 3EHpo ~ Y
AUV VEBF M) LAERBALTHWS, 27T, ¥
AR HBEAFD T-P IK20%bFE5LTVWET &
MEEINE., Zhid, BRaSEsRomERIELT
SENTVBY VEEKEAIN YD LIZEDLDEER
HNh5, EEICICEEOI AP EF0 T-P 281E
USSR, 1 g I EH6e3ngTFEL TV, Thd
HME L TREIKD T-P AHEB0.129 3§ R TH
AN EXICHRT S LDETNE, FIRAFEH2 g
I 1 P o S
DED#R» 5, MEEAKD BOD RO T-P &/ ®
HIBsHE Uik, HESHKIZDOWTITI OnEbLS
B chHsLBbnsb.

5, & #

SEMSEkOBERARIIROREER S LT, A% -

e DEHEKIC S 2 FRAW O & % Mt HikE
EHEAES» 5RETL, ROKEREZE.

1) BOD RO T-Pic>W\T, EiikERREERD S
BHUKERNAREE ARIRRLY, ROT Vo —

MRS SEHR U HBAWTRISZIE-RU, Bg

ARBURCT v 7 — FMRAROEEES R S .

2) RSBk OMEEKIC S 5 BHAROHE,
BEEIKEOREE- T

3) 1A1BYHZY Mk EBAMRE L BOD
269, T-P0.62g ThH 1.

4) 1RITB T 5HERNBKDOHEIKIZED 2 EHA
HDEA1E BOD RU T-P & b EEHAPEL X
Epotz. -7, MEEKko BOD U T-P OHl

COEHER, BEHKICOVTITS OFEL BN T
HHERDONS.

BHOIC, XPABEOEHICHI0, BLoEHh%

Wiz i LR BIRKE RER AT O B ERE#E
iRk, MTHES, BREFCFEHOLLES.

B, COMEDERIZO>VTIL, BITEKEEE
2 (1983438, WE) THRELUL.

z £ X
1) m%%ﬁ%ﬁ@%,m%%ﬁﬁE%,%@wES
H, pp.61. ‘

2) BREEHRTAERS, FETKOBEBANED
FRAICBE T 2EE, BIM6ET B.

3) F®F OB, BT & SBET, SumTKED
FERRRMWE, BT, 1977—10, pp. 119

4) BIEBER, PrHE K, /NI, HRFER, &
W—=, ®&IBEEMRFRIERSE, 9, 55—
56(1979).

5) THERKERESWERN, £EEIKCL2ERA
- ERICET AT v — T, BfNS5E 8 A.

6) IRRWR, HEHKIR IR EEEREEE, B
574 3 A.

7) WBAETF, HO B, Ol % LKBEARE+vY
¥ —WEHE, 3, 55—59(1982).

8) RET, MHIE, FAME—, HISEKEEE
MIRKFERFEWRERAIEE, I, 1977—10,
pp. 41.

9) RETKERSEE, HF PSRN %)
REOD D OKEFRE %, BIMS0£108,
pp. 83—86.

10) /MUBIHER, FHEBE, LRTE, Wk - ko
o, FEkd, B, 1972, pp.71—72.

1) SNl &, FEEBER, WASBa, g1k, 51, 315
(1977).

12) BARET, k3HEE



EERBE - 2 —BRHREH 5 5 (1983)

LEEEOMERREEOEBAICE T 2H% (F 3 5H)
— BB OLERBIT >N T —

HOE K =
(19832 7 A 8 H%#)

Studies on Material Circulation in Hiroshima Bay. III.

— Chemical Composition of Particulate Matter —
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Fig. 1. Map of Hiroshima Bay showing sam-
pling station
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3.1 ERMORE

Table. 1 [CEIEHIRIC B 3 SS, BEEERYD
(POM: POC, PON, POP), Chl-a, Phaeo. D15
BEZKEZELITRT,

SS1%1.6~3.3mg/ ¢ (F352.3mg/ ¢ ) THELVH
BEAETEMEE > TWS, KEMICRES &84
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RELEBEEECELL LA HAEZRLLZ. RETOD
B —REEECHAIBY T b Itk BEBD
THY, BEBTELBE» D SSBEHCBICINAT
FEROF & LS OBENEZEZ LN 5.

POC, PON, POP, Chl—a, Phaeo. &% h #h 170~
540 g /4 (F19310ug/2), 28~88ug/L (50ug
S), 3.1~13ug/ 0 (6.6pug/ ), 0.9~7.3pg/
(2.9pug/ ), 0.5~2.6ug/ ¢ (L.2pg/t) OHEHA

B0, WIThLMELVRARRTEL L LTV 5.
NSBEBYOEE S ME RS S, SHEBELEED
HEBIZP T THET S/ -V ERLTVAS,
TERBTCOFEEZ100% & UTEBTCOREH S % R
5&, WAD St 6, 7 ZEWVT POM KU Phaeo. 13
50~60%, Chl-a 350%LITF&z 0, BiBYOLKES
BICH O THIC Chl-a O3B # & 5 POM, Phaeo.
BN ED A B,

—

Table. 1. Concentration of particulate matter in Hiroshima Bay.
Dep SS POC PON POP Chl-a  Phaeo Dep POC PON POP Chl-a  Phaero
m mg/ € wpg/d mg/l wmg/l pg/l pgl/i m ng/l  pg/é pg/t pg/t  pgl/t
1 2.5 500 88 13 7.1 2.6 1 430 72 8.6 4.3 1.6
3 1.4 460 78 11 6.3 1.9 St.5 3 360 60 8.0 3.5 1.6
St. 1 6 1.9 370 63 8.7 4.9 1.5 : 8 290 50 7.1 2.7 1.4
10 1.9 330 54 6.8 3.2 1.2 (B~1) 17 260 40 4.9 2.0 0.9
(B—1) 14 3.3 300 46 6.2 2.3 1.2
1 250 39 5.2 1.4 0.7
1 2.8 490 84 13 7.3 2.4 4 210 35 4.3 1.3 0.6
3 2.7 460 79 10 5.9 2.1 St. 6 10 210 35 4.0 1.1 0.7
St.2 6 2.4 420 72 9.9 5.1 1.9 20 170 28 3.4 1.1 0.6
10 2.1 320 55 8.0 3.8 1.6 (B—1) 30 210 34 4.0 1.1 0.7
(B—1) 12 2.9 300 50 6.8 2.9 1.5
1 210 38 3.7 0.9 0.6
1 2.2 390 68 8.9 4.9 1.5 4 200 31 3.1 0.9 0.5
4 2.0 390 67 8.9 5.0 1.6 St. 7 10 220 32 3.4 0.9 0.5
St.3 8 1.8 310 56 7.4 3.6 1.2 20 180 28 3.4 1.0 0.7
. 13 1.9 230 40 5.5 2.7 1.0 (B—1) 33 180 29 3.7 1.2 0.7
18 2.5 220 37 4.3 1.8 1.0
(B—1) 22 2.8 220 27 4.6 1.4 0.8 1 540 74 10 3.8 2.2
St.8 3 450 66 8.3 3.3 1.9
1 1.9 310 51 6.8 3.1 1.1 : 10 280 45 6.2 2.3 1.6
4 1.8 290 48 6.5 2.8 1.0 (B—1) 18 220 34 5.2 1.4 0.9
8 1.6 250 42 5.6 2.5 0.9
St. 4 13 1.7 230 36 4.7 2.1 0.8
18" 2.0 210 34 4.3 1.8 0.6 B—1: 1m upper layer from bottom
23 2.1 220 36 4.0 1.6 0.7
(B—1) 34 2.6 210 32 4.3 1.3 0.7
NI RBEERYO—E, DEESTEsE
3.2 WEBEMICLEHB POM, Chl—a BOEIS EEENLEBEERO O, DREZILLS

SS #BBYRES L, BEBHRIZHED S POM,
Chl—a BDE| %K 126D % Table. 2 IZ/RT.

BB POC, PON, POP, Chl-a DEl& 1% h
FN7.8~20%, 1.2~3.5%, 0.16~0.32%, 0.05~
0.28% &7 0, BEEEHMEICHANBERTOES
MWREL, £OMEAIE POP, Chl-alcBW\T LD
ETHD. Chl-a DLEIHE LVARETEN &,
F 7z, Table. 1 5K St.1, 20XBDC, N, P
DFETHAH99 115 1 ©Z DHIE Fleming® ##E L
RTIvI r v OFEEREFHCINIP=106:16:1
KIZE—B LTV I &hHRREOBREBYORIE L
FEHBEERDOLDOTH S EHFHEINS. Fh
D Z, REFICHEAPETEBYRIIED 2 FHYE
DHEEPEL B> TVBDIE, T& U TIHEIERTHZ

BRICE>THARTHUTVABRZRBLTHVS
HLDEEZHLND.

Wiz, BESHZRS &, A E SXHEEOEFE
HEFIOMBETHEEF-ELTBY, FhTOBE
THhEVABIETLTWAZEFEREAS. 121
U, St.2®D POP, Chl-alz2W\WTid1m&3mtd
MTaisETrRo o5, Table. 1 ® POM O E
EATRTERB»OS—BIIEIL, 2ok 85I
FoHohngn, ZOESIKHE, MEELHIKIZITFI0m
EBEBECBEDTOEEYENSEIETLTVLASOD
i, COBEERRICUTHEERBLABBESERShTY
Bl EZbNS, Ihs 4 MAORFERMPOF
BEREIN S mEZ->THEY, BHED2 ~ 3%
FHELEEANEY IOmZBIC O &> ABEMEL
ZIERBEPING. £17, B— 1 mBTOEBLIK
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Table. 3 Chemical composition ratio in POM in Hiroshima Bay.

Dep.| C/N C/P N/P C/Chl-a N/Chl-a P/Chl-a Dep C/N C/P N/P C/Chl-a N/Chl-a  P/Chla
m mg/mg v s 7 v s m mg/mg v 9 v 5 ”
1 5.9 42 7.0 84 14 2.0 1 6.0 54 9.2 85 14 1.7
3 6.0 43 7.2 78 13 1.8 Sts 3 5.9 46 7.7 82 14 1.8
St.1 6 5.9 48 8.2 81 14 1.7 . 8 5.9 44 7.5 92 15 2.1
10 6.2 48 7.8 86 14 1.8 (B-1)17 6.3 52 9.2 102 16 1.9
(B-1)14 6.5 51 7.7 112 17 2.2
ave. 6.0 49 8.4 90 15 1.9
ave 6.1 46 7.6 88 14 1.9
1 6.4 50 7.9 150 23 3.3
1 6.0 41 6.5 70 11 17 4 6.2 54 9.2 164 25 3.1
3 5.8 43 7.3 65 11 1.5 St.6 10 6.2 59 10 142 23 2.5
St.2 6 6.0 46 7.3 69 11 1.5 20 6.2 61 9.7 139 22 .6
10 5.9 42 7.1 71 12 L7 (B—1)30 6.3 53 8.4 146 23 2.6
(B-1)12| 6.1 47 7.9 89 15 19
ave. 6.3 55 9.0 148 23 2.8
ave 6.0 44 7.2 73 12 1.7
1 6.1 67 12 166 30 2.8
1 5.7 46 8.8 78 15 1.7 4 6.4 66 i1 177 28 2.9
4 5.9 47 8.1 75 13 1.6 St.7 10 6.7 73 11 178 26 2.8
st3 8 5.7 42 7.8 76 14 1.8 20 6.6 58 9.0 133 20 2.4
’ 13 6.0 46 7.8 83 14 1.8 {(B—1)33 6.4 55 8.7 123 19 2.3
18 6.1 43 8.9 100 17 1.9
(B—1)22 6.3 52 8.3 119 19 2.3 ave, 6.4 64 10 155 25 2.6
ave 6.0 46 8.3 89 15 1.9 1 7.7 55 8.0 102 15 2.1
Ses 3 6.9 53 7.9 96 14 2.0
1 6.2 48 7.9 92 15 1.9 : 10 6.6 48 7.4 83 13 1.9
4 6.1 48 7.9 92 15 1.9 (B~1)18 6.5 45 6.9 96 17 2.5
8 6.2 48 7.6 101 16 2.1
St.2 13 6.4 49 8.0 98 16 2.0 ave 6.9 50 7.6 94 15 2.1
18 6.3 53 8.4 100 16 L9
23 6.1 50 8.5 131 22 2.6
(B—1)34 6.8 51 7.3 132 19 2.6
ave 6.3 50 7.9 107 17 2.1
o
] € -® C/Chl-a ratio
ool Surface water & N/Chl-a ratio
efe E 4 P/Chl-a ratio
TIR[L
= = =4
alZ2]|0

0
0
0
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Fig. 2. Seasonal change in C/Chl-a, N/Chl-a and P/Chl-a ratio at St. 1.
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Table. 2 Percentage of particulate matter in SS

unit{ %)
Dep(m) POC PON POP Chl-a
1 20 3.5 0.52 0.28
3 19 3.2 0.47 0.26
St. 1 6 19 3.3 0. 45 0.2
10 17 2.8 0. 35 0.17
(B—1) 14 9.0 1.3 0.18 0.07
1 17 3.0 0.48 0.26
3 17 2.9 0. 40 0.22
St. 2 6 17 3.0 0.41 21
10 15 2.6 0.38 8
(B—1) 12 10 1.7 0.23
1 17 3.0 0.40 0.22
4 19 3.3 0.44 0.25
st 3 8 17 3.1 0.41 0.20
’ 13 12 2.1 28 0.14
18 8.8 1.4 0.17 0.07
(B—1) 22 7.8 1.3 0.16 0.05
1 16 2.6 0.35 0.16
4 16 2.6 0.36 0.16
8 15 2.6 0.35 0.16
St.4 13 13 2.1 0.27 0.12
18 10 1.7 0.21 0.09
23 10 1.7 0.19 0.08
(B—1) 34 8.0 1.2 0.16 0.05
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P/Chl-a L OZEEIE{L % Fig. 2 1IR 9.
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Insecta =t ]
Ephemeroptera 8
Ephemera japonica TIAVEV AT OY 1
Paraleptophlebia sp. PA MEAuhruvg 14
Choroterpes trifurcata ex tfabyay
Ephemerella basalis AT T HTaYy 2 8
E. nigra suw ATy 3 119
E. sp. nay 2SI HhTATR 4
Caenis sp. CA S L d=E"]
C.  sp.CB vAZravg
Baetis spp. ahyuvi@ 23 18 63 72 2 65
Epeorus uenoi YLk gAY 1 8
Ecdyonurus sp. EA F=HIATVUR
Odonata e
Onychogomphus viridicostus E i ab l i = 8
Anotogaster sieboldii El 4 1
Libellula quadrimaculata ENE AV
Plecoptera »EE
Capniidae sahr I 1 15
Alloperia sp. IFYATTIR 5
Trichoptera E8B
Hydropsychodes brevilineata aFyYwrErs 7 3 9 11 1
Ohthotrichia tetensii A hexbETrT 2 8
Lepidoptera 3ul =]
Cataclysta midas FAEIAALH
Nymphula vittalis ARTIAALL
Coleoptera wHag
Ceuthorrhynchus albosuturalis FLavHNS LY
Hydrous acuminatus Hay
Psephenoides japonicus TAYNOLY
Eubrianax sp. EC eIy Fusvit
Helichus sp. HB FHROAYVH 1
Stenelmis sp. SB TyFAroLYR 12 4
S. sp. SC TyFHRaAYR 8
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Elmis sp. TyFHRruavi 1
Diptera prtis]
Antocha spp. JANC ATV FR 6 3 1 61 2 1
Psychoda alternata FYFavsic 5
Culictdae h 3
Stmulidae 7R 4 1
Chironomidae A A 152 93 143 49 839 173 2.220 798
Arachnida BIER
Hydrachnellae IAS=H
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* Gammaridae oz}
PLATHELMINTES [z )
Phagocata Kawakatsui AKX LY 26 12 43
ANNERIDA R
Tubifex spp. 43R 2 5 3 8 4 12 15 9
Erpobdella lineata ve4 YN 2
E. octoculata FI{vEN 3 1
Glossiphoniidae sras7x=f 1 1
MOLLUSCA R ikE
Assimineidae BT auHAF 1
Austropeplea ollula EXESTIHNA
Physa acuta HhTEHAL
Ferrissina japonica ATAHITHA
Gyraulus sp. vITEFNAR 2
Gastropoda ANRER
& 5 # 11 14 12 13 5 4 11 4
& 'y " 239 156 274 386 849 188 2,327 809
LS L] ki ¥ (Beck—Tsuda) 17 21 17 19 5 4 12 5
5 & & ¥ (Pantle—Buck) 1.7 1.9 1.9 1.6 2.4 2.4 2.5 2.3
% #° # # ¥ (Shannon) 1.93 223 L9 294 | 011 047 036 0.12
H <A B (EEf-q) 0.19 1.81 0.20 4.70 1.66 0.17 1.13 0.80
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Development of Measuring Data File Management System for
Statistical Analysis by Using Personal Computer
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Biological and Chemical Resazurin Reducible Activity in
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VF MUY ABIOMDKIZENT) 2wl 70y
FTin&x, BEUTHULIES. LX) v EREN
ATHNAH (ZORREBIGERICE > TH ),
pH3. 5DFEEK (0.05M7 7 Vg —15i#) 1 m¢&10.0me
DOn-TFINTNI=NEMAKIMEEL <D, &
FTIXNENWCES 12 LVFRAY v A EERARBICHL,
BILFDOREB7 — st 2Bl ORBRE I HET. EBRE
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HEReEREES. CALOEN OEE L g (ERER)
wy | BB IARZ LYY YRR LN,
nESLYLY) viEEE (#mol/g - h) EFE.

(2) L2RiEtERE. 2EMEEFARCETZRORL S
SHEVORBEE VM- LY — )V E 2 BNAERIE
METEET. 10581 LFRY VIEKE A LT RER
OBRIEZITS.

(3) EMEELERE. EEBRAICK D L REERE & (LEH

K HATEREE D LY R Y VRTEEE

EEEOEEEYIEEES T 5.

3. WRRUEE

R ONFEREE LITRT. LAY VILES
EREI OV PEHEENT Y X EERLIL, N
YER RS OOAEBOMEFEECHRLALEEELT
Eb Ut BHAH29, 36, 39ERE, 13, 14, 26,
BEW+ VN MNE, FOMOMAEI NV FETH 12,

Table 1. Analytical results.
Total Chem. Bio. Bio.
No TOC TON IL.  C/N TOC/IL act. (Dev.*) act. (Dev.)act. Total
mg/g mg/g % wmol/g-ht % “umol/g.h' % ‘umol/g-h %
1 62.8 3.57 25.6 14.8 20.6 12 (38) 5.9 (24) 8.1 58
2 62.4 3.57 26,9 17.5 23.2 12 (16) 7.0 (43) 5.0 42
3 55.0 3.31 24.8 16.6 22.1 13 (39) 5.2 { 5) 7.8 60
4 47.6 3.50 26.3 13.6 18.1 8.9 (32) 3.3 ( 0) 5.6 63
5 61.0 3.54 27.4 17.2 22.3 11 (M 6.7 (30) 4.3 39
6 62.5 3.45 26.6 18.1 23.5 14 (39) 6.8 ( 3) 7.2 51
7 55.1 3.80 24.9 14.5 22.1 15  (14) 2.3 (27) 13 87
8 57.4 3.20 24.0 18.0 23.9 13 (15) 6.4 (46) 6.6 51
9 60.1 3.66 22.9 16.4 26.2 8.5 (29) 4.9 (21) 3.6 42
10 54.5 2.45 22.7 22.1 24.0 13 (36) 4.8 { 6) 8.2 63
11 72.8 3.63 27.9 20.0 26.1 8.9 ( 8) 6.4 { 8) 2.5 28
12 103 4.38 32.8 23.4 31.3 9.8 (15) 9.0 (16) 0.8 9
13 35.4 2.26 15.7 15.7 22.5 5.6 ( 8) 5.0 (40) 0.6 11
14  51.9 3.08 19.7 13.5 26.3 8.9 (56) 3.7 (39) 5.2 58
15 83.2° 3.84 25,4 21.6 32.8 13 (23) 7.0 (26) 6.0 46
16 34,5 2.66 21.7 13.0 15.9 10 (22) 7.6 (24) 2.4 24
17 39.4 3.10 20.6 12.7 19.1 12 (58) 2.1 (45) 9.9 83
18 43.0 3.33 21.9 12.9 19.6 11 {6) 8.9 (30) 2.1 19
19 101 4.30 32.9 23.5 30.8 9.9 (13) 2.7 { 0) 7.2 73
20 41.8 3.20 20.8 13.1 20.1 12 (32) 0.8 (0) N 92
21 50,1 3.47 23.4 14.4 21.4 23 (38) 11 (55) 12 52
22 62.0 3.64 26.2 17.1 23.7 20 (41) 10 (i18) 10 50
23 60.6 3.61 24.1 16.8 25.1 19 (39) 4.5 (56) 15 76
24 33.0 2.39 21.4 13.8 15.4 12 ( 8) 6.3 (69) 5.7 48
25 39,2 3.22 22.6 12.2 17.3 25  (21) 14 (32) N 44
26 37.4 1.88 15.0 19.9 24.9 10 (26) 4.8 ( 9) 5.2 52
27 103 4,26 33.5 24.2 30.8 14 (5) 5.7 { 5) 8.3 59
28 65,3 3.89 25.7 16.8 25.4 12 (34) 3.2 (53) 8.8 73
291t 6.9 0.42 3.5 16.2 19.7 1.2 (18) 0.7 ( 4) 0.5 38
30 57.6 3.72 25.1 15,5 22.9 32 (0) 22 (39) 10 32
31 42,7 2.83 22.3 15.1 19.1 27 (26) 13 (56) 14 52
32 88.7 4,12 31.8 21.5 27.9 35 (109) 7.9 (10) 27 77
33 11.1 0.58 18.3 19.2 6.1 2.2 (2) 1.5 ( 8) 0.7 32
34 147 4.42 38,1 33.3 38.6 21 (32) 9.3 (56) 12 57
35 112 4,63 33.7 24.2 33.3 9.6 (11) 7.4 (67) 2.2 23
36+ 13.1 0.65 5.5 19.9 23.8 2.9 (25) 1.3 (31) 1.6 55
37  50.1 1.45 14.2 34.7 35.3 15 (10) 6.1(106) 8.9 59
38 204 4.54 45.3 45,0 45.0 78  (24) 38 (41) 40 51
39+ 18.8 0.63 6.5 27.2 28.9 23 (106) 5.1 (45) 18 78
*Deviation = Range/average.
+Sand
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Fig. 2. Distribution of TOC(mg/ g ).
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Fig. 3. Distribution of total resazurin activity
( #mol/g-hr).
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Fig. 4. Three kinds of resazurin activities of the samples localized in a straight line.
©--O, total resazurin activity;
0—0, chemical resazurin activity;
®---—-@ biological resazurin activity.
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Efficiency of Coprecipitatin or Acid Decomposition as
a Pretreatment for the Analysis of Total Arsenic

Akiko KIDA
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Fig. 1. Chromatograms of four arsenicals in
various matrices containing acid or its
neutralized salt.

WMEDOHEE U RIETLEOLEYOLEEIIZLIC
f7hhb. DSMA & DMAA OBORIC & 2TEEL
RFEILIIRT., Y AFIVED DMAA TV T DR

Table. 1. Speciation of organoarsenicals,
DSMA and DMAA, after acid decomposi-

tion.
Organo- Digestion Speciation (%)
arsenical method* Inorg. (AsIi + AsV) DSMA DMAA
DSMA 1 25 (9 + 16) 75
22 (14 + 8) 78
2 33 (19 + 14) 67
39 (30 + 9) 61
3 62 (41 + 21) 38
55 (45 + 10) 45
DMAA 1 2 2 96
2 8 90
3 S 92
2 2 2 96
2 3 95
3 2 2 96

* 1, HNO3-Hz504;
2, HNO3-HC1Oy~ H,S0u;
3, HzSOy- H:0z.
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Table. 2. Recovery of arsenicals in coprecipita-

tion by iron (I) hydroxide or zirconium
hydroxide.

Recovery (%)

As(II) As(V) DSMA DMAA
100 o8 92 23
Fe(OH)s = 101 102 89 39
100 97 70 7
Zr (OH) » 95 96 73 9
76 18
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