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Apparatus Hitachi 663-30
Detector FID
Column SPB-5 fused silica
capillary column,
0.53mm i.d.X30m,
Temperature
Column Initial 40°C for 4 min.
Rate 5°C/ min.
Final 150°C for 5 min.
Injection 150°C
Detector 150°C
Flow rate :
Carrier gas N: 5ml/ min.
Make-up gas N: 20ml/ min.
H. 1.0kg/ ef
Air 1.0kg/ cdf
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Study on Behavior of the Organic Chlorinated Compound (1)
The Chlorinated Hydrocarbons and Hydrocarbons
Exhausted from Refuse Incinerators

Takeo Katami, Harumitsu Nishikawa, Yasumitsu Takahara,
Hirosi Sumida, Fumio Okuhira, Kunio Kato

The formation mechanisms of chlorinated hydrocarbons(CHC)and hydrocarbons
(HC) have been investigated concerning the difference of incineration system and
the combustion temperature of refuse incinerators. The following results were
obtained.

1) The concentration of CHC and HC exhausted from incinerator have been
depended on the components of waste rather than combustion system.

2) The concentration of aliphatic CHC, aromatic CHC and CH in exhaust gas
have been decreased 10%, 12.5% and 25% respectively, raising exit temperature of
incinerator in the range between 500°C and 1,000°C.

8) The composition ratio of aliphatic compound was shown 70-80% of CHC and
CH. A good correlation between the formation of the aliphatic CHC, aromatic
CHC and HC was obtained.
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Analytical ‘method for organic gas from thermal
degradation emission of plastics

Harumitsu Nishikawa, Yasumitsu Takahara,
Kunio Kato

The analytical method for organic emission gas from thermal degradation of
plastics was investigated.

The éample resin was heated in the electric furnace at the flow rate of 0.5
1/ min of clean air. The thermal degradation emission gas was collected in the
sample bag. The sample gas was analysed by GC-FID for hydrocarbons and
GC-ECD for chlorinated hydrocarbons. Chlorophenols in the gas was collected
in 0.1% sodium hydrooxide solution and analysed by HPLC after sample cleanup

and preparation.
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An Evaluation for Environmental Noises
by Long-Term Measurement

Fumio Okuhira, Kunio Kato

Environmental noise level (ENL) is allways varied, therefore, it is difficult to
judge the variation of ENL for years by short-term measurement. Noises level
of 500 times for 5 sec intervals at every hour were measured in order to evaluate
the variation rangre of ENL. The difference of ENL average between 1988 Dec. -
1989 Apr. and 1989 Dec. -1990 Apr. was 0.02 dB, which was within the variation
range of ENL for years. Then, it is found that the annual variation of ENL can

be obtained by long-term measurement.
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Studies on Eutrophication of Pond Matsunoko (V')
Deposited Matter in the Pond and its characteristics

Akio Ohe, Hideya Murase, Yutaka Yasuda,
Norito Watanabe, Nobuyuki Futaedani

Sediment traps were deployed seasonally from FY1987 to FY1988 in the center

of eutrophicated Pond Matsunoko with a mean depth of 9.7m.

Deposited flux

had relatively higher values in circulation period than in stratified period. Anuu-

al deposited amounts on the basis of dry weight, COD, chlorophyll-a, total-N
and total-P were calculated to be 550t/Y, 92t/¥V, 1.4t/Y, 15t/Y and 2.8t/7,

respectively.
to be 51wt%.

Then the component of alga in deposited matter was estimated
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41.2 RAKDKE
BICHRAT BANIKOBERAKTH B &5, R

KB IEMEBERUROKERZILET S ERERTSH

3. FEBRHETERN L FRIC >V TEFIROK 3 T
RLIOT, OKEOHEE FRITSEERSITRL
fo. BEOKRBERTH B3NO.RUNH, ORKHRE A,
FNEFNELH.730g/ 15 T0.46ng/ 1TdH » /. Ca,
Mgt EOLBEEE R, W LERS T g/ 15K
T&% D, Na=Ca>Mg=K>Fe, Mn, AIDJETH - /<.

®3I W o K &

(n=26)
H B B B T
pH 41 ~ 58 4.7
EC (uS/em) | 11.0 ~69.1 24.1
SO« (mg/ 1) 0.88 ~ 8.68 2.21
NOs (mg/ 1) 0.41 ~ 4.59 1.73
Cc1 (mg/ 1) 0.47 ~ 3.05 1.25
NH, (mg/ 1) 0.15 ~ 2.02 0.46
Ca (mg/ 1) 0.13 ~ 1.23 0.41
Mg - (mg/ 1 0.03 ~ 0.32 0.09
Na (ng/ 1) 0.05 ~ 1.46 0.47
K (ng/1) | <0.01 ~ 0.35 0.08
Mn (mg/1) | <0.001~ 0.006 | <0.001
Fe (mg/1) | €0.01 ~ 0.02 <0.01
Al (mg/1) | <0.01 ~ 0.01 <0.01

%) EMEOHEIBWT, €0.001 KT <0.01i
FNFN0.00055%050.005& ULTE D - 72,0

PEHEMORAINIG, £raEERANO2AmIITH
D, ThoAIOKBRELAERLTH -1l EEH
NIRBS>WTEEr BPERNOKSETH-/T &
Do, FAFIIKEOREE LTEr ROKE.2FE 41
RUTz. KEHEEHONTEEOKERTH BT-N, T-P
27 h2h0.39mg/ 1£0.0120g/ 1TH » 7z F 7z, NO,
131.43mg/ 1, NH,i30.0lng/ IRETH 0, EREER
BB L NOs-NI0.32mg/ 1TH BT EH 6, @liho
T-Niz, BEAENOORETH B LB bhi, &k,
REZKHR e L 7cNH, (0.46mg/ 1) REFE REINFEA
T ARENTIR0.0lng/ IR ICED L. RERBBREOHF
KROKE R, FAHN GE5rH) OKEERBEAERL
ThotelEhd, BICHEAT ZREASEESTZEL
TZOKERBRAFNOKEE LTHYFE->ThLD
DEEZ BN

42 {FERHOKE
FEBHOBOIC BT 2 XBRUTBOKEZMARE
R~U7.

I A FFER No18

&4 BAFAN (BFH) OKE

(n=12)
H =] i B X o
pH 6.7 ~ 7.6 7.1%
TNAVE  (mg/1) 36 ~ 8.0 6.33%
EC (uS/em)| 2711 ~478 39.2%
COD (mg/ D 0.1 ~ 0.7 0.4
T-N (mg/ 1) 0.25 ~ 0.64 0.39
T-P (mg/ D 0.005~ 0.016 | 0.012
SS (mg/ 1) 0 ~0.2 0.0
SO, (mg/ 1) 437 ~ 8.14 6.47
NOs (mg/ 1) 0.78 ~ 2.29 1.43
cl (mg/ 1) 1.76 ~ 2.19 2.02
NH, (mg/ 1) | <0.01 ~0.07 |<0.01
Ca (mg/ 1) 1.44 ~ 3.49 2.38
Mg (mg/ 1) 1.10 ~ 1.60 1.30
Na (mg/ 1) 1.62 ~ 2.18 1.89
K (mg/ 1) 0.20 ~ 0.32 0.26
Mn (mg/1)| <0.01 ~ 0.02 |<0.01
Fe (mg/1)| <0.01 ~ 0.03 0.01
Al (mg/D | <0.01 ~ 0.07 0.01
Si (mg/ 1) 2.22 ~ 4.00 2.79

) EHEoHEIRBWT, <0.01i120.006& UTHE
Dfhote, 7, * DEEHEIRDL=25TH» 2,

OECD#SRL7T-P, Chl-a RUBHHEIC & 2REE
OB kB L, FERBRE - hEBICHEHYETS.
Fro, HEEY ORBLILEBEY — vy Y18 (TS
EHEED) Ik ORBEART RS LD, BITEEMY
DOFREEIITH L /-

#£5 HFERMOREE

W % |TSk(Chl-a)| TSIW(SD) | TSI«(TP)
FEEH 42 48 44
41
— I 37 37
R 417 52 46
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HETRTT 35 BICIBESEEEMU 248, FKES
D5 BENO: ENHL IR Uiz, SAFNIKEHIIHEA
LT HZDOBRSBEIREE A EEL LI 27255, NOs,
SOKBU7 VA YE (HCOREOHEE) 2 LD HE
Btk -7, Lih->T, B « hEREHHEI W B HF
BERBCBOT, BEOMBICHAEBEEEHRO> b0
ERILOWTIE, AKPONO,HHEE L LTAZ IR
HAEH-TWEDEEZL LN,
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BRONE. CORIEEFOMMICERT S LBbh
#2COD, DCOD, HE#ECOD (=COD—DCOD) K Uik
EEER (=T-N-DTN) DN FHEONO AT &
BEKBRNO; DRDHTHER s NI, ULh LEEIRKSD
ADBLYABEBNRT 2 BEED A (=T-P-DTP)
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Lafiv, BIOEBRUTBICBI 2FRE REFY
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1) FBOBREDS4A% IS & LFERNO 2H%
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4) FRBEARN A PHTHERH MFmAU
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Studies on Water Conservation of Oligotrophic to Mesotrophic Lakes ( I)
~Nutrients in Pond ljirako and their origin

Akio Ohe, Hideya Murase, Yutaka Yasuda,
Norito Watanabe, Nobuyuki Futaedani

Determinations of nutrients and inorganic components in rain water, river

water and pond water were carried out in order to conserve the water quality

in Pond Ijirako. Annual average concentrations of. NOs; and NH, were 0.39mg-N
/1 and 0.36mg-N/1 for rain, 0.32mg-N/1 and <0.0img-N/1 for river, and 0.20mg-N

/1 and 0.02mg-N/1 for Pond ljirako.
stically lower than that of rain ;

The NH.-N concentration of river was dra-
NO;-N of rain was thought to be responsible

for the pond eutrophication and iron in addition to nitrogen and phosphorus

was estimated to be responsible for algae multiplation.
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B oo PREWOKERESIZHET 25
(% 2 #)

FHEBRHOBFHRIZ>WT

OB A B K I E XK

1T & L & I

B - I B AEUE - HEERESORY
BERE ORI & | KERED b ORBEE 215
ZEMTHRERMANRI LTHEAERL, FiEY
EBOWTREEICEST 5 EEL OB REELEZ0D
FEEICOWTHE L, AMTRPEEMOBER L =
DT OV THET 3.

2 B & A &

21 HEEHSR UERD ,
AU B O RENKEE SN BB E L,
REREBETE (8m) » oMLY, BEETHRT
EARDS2E3 AETHA L EEELE.

EE]I

2.2 RAEBEEHRUAERE

BEE (VouT VB, WYY I VI by ()
HicoWTHEE L.

yawy 4 (Chl) ORlEEE, BIRLEED T,
Fiz, WS v o b ORERCRESER EKAR
HikD RUBEBEFEERHY K-/, T18b 5,
okl ISR X HRTLBERIC £ B IBEERTT Y, EERBRS
Bk - TEEOBBK AN TEBE L, i, B
IO WTIREESHEN TS D AR E LTRD 1.

IRRRUEE

3 B 4 ®#

FEHEHOBBEHOBHZIEET 2/, BHITBY
PEEEEARDEFELRLL.. EBTREFA®S9RD
B BWTIESynechococcus sp., Dictyosphaerium
sp. BEDERBECHRESNELSE LA ENEL,
10855 4 B o¥iAs» 6 FHHIc B TidAsterionella
sp., Melosira sp., Cyclotella sp. 7% & DHEFH
BEEE -7, £k, TETOESC, B cERE

ZER M O1T

PSS, Yoh o FICERESESE LT B
A A SNz h8, HEEE D Asterionella formosa 74
EEREHCBL TS 2o EEREHENGE,» - .
FEHRNOBEBREEROFEHGETH S &, HE
ML L, Asterionella formosa, Melosira italica,
Cyclotella kutzingiana HZNZTNERE T22.7%,
10.9%, 9.9%, TIBT43.6%, 14.4%, 4.1%TH - 1.
LI T I3 EREEE DSphaerocystis schroeteri,
Dictyosphaerium sp. ®E &I DMallomonas akroko-
mos, EBRBEDTrachelomonas sp. BENR LN
oS, WENLTBX D bRBTORERGEP - 2.

3.2 HEHOBEER

FEBBICBY 25EOHEE S 5 b FETEED
BB ERL, 2R Lk, BB 57 b VI
WT ORI RITR U,

Synechococcus sp. BN IEREFIE, S BH»5
7RI THEL 6 APRARTRETRT.2X10Y, T
BTH3.1X104E/ mlThHh, TOMCRIHEORER
BNL LR,

TERIHKETH 2EREBE TR, Melosira italica,
Cyclotella kutzingiana, Synedre spp. 75 & IR
#BELTHON, EETEHE VEFRKICENESTRR
SNIE - e, FIETdMelosira italica & Cyclotella
kutzingiono HBEHIE L, ZhEAERKMETL.4X10%,
4.0X10% @/ ml &£ 78 » 7o, Asterionella formosa &
FE R OBEE O REHERREY O—> EEbN 505,
4 Bloks: LEBT5.9%10°, TR T1.4X10*fE/ ml
Efi ot B, HEELE LT 2 OficRhizosolenia
sp., Tabellaria sp., Fragilaria sp. 5 EDEE L TH
BTRONSE S D, Achnanthes sp., Navicula sp.,
Gomphonema sp., Nitzschia sp. $EMBR SN,

13 538 < 3 Chlamydomonas sp., Sphaerocystis sp.,
Dictyosphaerium sp., Ankistrodesmus sp. & EHHE
L7z, Sphaerocystis schroeteri ZFEMEZBEL TR &1,
Dictyosphaerium sp. REHCE-TRON, WFhd
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Mallomonas akrokomos?

Trachelomonas sp.

#1 FERHESEOELE

WL F B S I O
A S R
& & (%) " & (%)
Asterionella Zformosa 94.4 | Asterionella formosa 4.4
Melosira italica 2.8 || Melosira italica 3.1
47 Mallomonas sp. 1.6 | Ankistrodesmus falcatus 0.2
Diatoma hiemale var. mesodon 0.2 ||Mallomonas sp. 0.2
Ankistrodesmus falcatus 0.2 || Cyclotella kutzingiana 0.1
Synechococcus sp.? 78.2 || Synechococcus sp.? 53.8
Dictyosphaerium sp.? 8.1 Asterionellazformosa 26.0
58 Melosira italica 5.5 || Melosira italica 10.2
Cyclotella kutzingiana 3.8 || Dictyosphaerium sp.? 4.1
Asterionella formosa 1.9 | Cyclotella kutzingiana 1.5
Synechococcus sp.? 97.2 || Synechococcus sp.? 92.4
: Dictyosphaerium sp.? 1.6 || Asterionella formosa 3.9
6 H Sphaerocystis schroeteri 0.6 | Cyclotella kutzingiana 1.2
Cyclotella kutzingiana 0.1 || Melosira italica 0.9
Asterionella formosa 0.1 | Navicula pupula 0.1
Synechococcus sp.? 97.6 || Synechococcus sp.? 7.7
Dictyosphaerium sp.? 1.3 || Asterionella formosa 13.9
| Strombidinopsis sp. 0.4 || Mallomonas sp. 1.7
Mallomonas sp. 0.1 || Melosira italica 1.5
Peridinium sp. 0.1 | Cyclotella kutzingiana 1.2
Cyclotella kutzingiana 81.5 | Asterionella formosa 60.9
Synechococcus sp.? 5.6 || Melosira italica 20.2
8 H Melosira italica 4.6 || Cyclotella kutzingiana 11.2
Sphaerocystis schroeteri 2.5 | Synedra acus 1.4
Strombidinopsis sp. 2.0 { Synechococcus sp.? 1.4
unknown 61.2 || Asterionella Zformosa 46.1
Chlamydomonas sp. 14.7 | Melosira italica 12.3
98 Synedra sp.? 8.1 [ Cyclotella kutzingiana 5.3
Strombidinopsis sp. 3.8 || Synechococcus sp.? 2.9
Schroederia setigera 2.0 | Synedra ulna var. oyxrhynchus 2.1
Asterionella Zformoscz 35.1 | Asterionella Zformosa 42.5
Melosira italica 19.6 || Melosira italica 23.5
10H Sphaerocystis schroeteri 18.6 | Sphaerocystis schroeteri 7.5
Cyclotella kutzingiana 11.9 || Cyclotella kutzingiana 7.1
Dinobryon cylindrica 2.5 || Dinobryon eylindrica 3.5
Sphaerocystis schroeteri 63.7 || Asterionella formosa 57.8
Mallomonas akrokomos? 13.4 || Sphaerocystis schroeteri 17.1
117 Asterionella formosa 4.4 | Melosira italica 4.8
Cyclotella kutzingiana 3.1 ||Cyclotella kutzingiana 3.0
Melosira italica 2.3 ||Synedra acus 2.8
Asterionella formosa 26.8 || Asterionella formosa 30.6
Mallomonas akrokomos ? 19.2 || Melosira italica 19.2
12H Melosira italica 15.6 || Mallomonas sp. 12.4
Mallomonas sp. 0.8 ||Mallomonas akrokormos? 8.1
Cyclotella kutzingiana 8.3 || Cyclotella kutzingiana 7.2
Asterionella formosa 51.6 | Asterionella formosa 474
Melosira italica 11.8 || Melosira italica 19.3
18 Mallomonas sp. 7.8 || Mallomonas sp. 9.5
Synedra sp.? 5.0 ||Synedra acus 2.9
Cyclotella kutzingiana 3.1 || Cyclotella kutzingiana 2.6
Melosira italica 41.9 || Melosira italica 39.0
Asterionella formosa 34.6 | Asterionella formosa 36.0
2 A Trachelomonas sp. 5.9 || Trachelomonas globularis? 6.4
Trachelomonas globularis? 5.9 | Cyclotella kutzingiana 3.7
Cyclotella kutzingiana 1.4 || Trachelomonas sp. 3.0
Melosira italica 27.8 || Asterionella Zformosa 64.2
Asterionella formosa 24.1 | Melosira italica 19.5
3A Trachelomonas sp. 1?? Cyclotella kutzingiana Allg
6.1 1.3

Cyclotella kutzingiana

Synedra acus
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EET6 BlcHEAE4.4X10%, 1.2X108/ ml& -7,
EIE OMallomonas sp. REEEELCR O, T
3 b Mallomonas akrokomos LB 2oV TIERK
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HICPR - THBE L. ZofhicDinobryonsp. 25 L7,
T Do TEEE & L TPeridinium sp., Trachelomonas
sp. MENHB L.

Synechococcus sp.

Melosira italica

Cyclotella kutzuingiana

R0

Fragilaria sp.

Synedra sp.

Asterionella formosa

Achnanthes sp.
Chlamydomonas sp.

Sphaerocystis schroeteri

Dictyosphaerium sp.
Ankistrodesaus falcatus

Mallomonas akrokomos

///////////////é
SN

R,
\\\<\ AAAANARANY \\\\“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

Hallomonas sp. ,,
Peridinium sp. E
Trachelomonas sp. E
Strombidinopsis sp. __. .
EOrIVINY Z
= 1 |
TR TC
4 5 6
18 B
HHE

E1

3.3 EEELTSUY MUHER

BEEBR/uon 7 VBELTRYD, 57 b v
EaETR S iR,

4B RFE, TRELBEENSL, FRESERET
B, FNEN6.1X10°, 14X10H/ mlTH»7c. &
fo, HEEOL75 V7 P Y IREDBHEBRVT N8
RPlEES -1z, 6 BIREBTRERENET7.2X10

FIR 2%
8 9 10 11 12 1 3
10000 (H)
@ 100 Bk /nl
1
20 H# (%)
40

FEHEMEBIcBYAERT S v/ b vORAZIL

BHE/ mlTh -1, BEES 6 HOR L CLTXI®
B/ mlTh -7, TO&EOEEHEOMBHERIZIT.4%
Th-t:. ZOMOR BHERELGERESELELD, &£
BTI0.9~3.0x10* @/ ml & - /. TRTRERE
ML, 4 AIIERAM2.2X10E/ mlTH b, E£%E
BUCHBEESEEREETS . 70bs, RET
F5~7H3EEE I~HREEE 2otho ik
HIEENEEREELY, TEBTRS~T A0oEREE
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Synechococcus sp.

MHelosira italica

" Cyelotella kutzuingiana

Fragilaria sp.

Synedra sp.

Asterionella formosa

Achnanthes sp.
Chiamydomanas sp.

Sphaerocystis schroeteri
Dictyosphaerium sp.
Ankistrodesmus falcatus
Mallomonas akrokomos
Malloaonas sp.
Peridinium sp.
Trachelomonas sp.

Strombidinopsis sp.
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1T : IRBEAEFERER, 18, (1990).

20 BAkEHs ¢ LKERBGE " (1985).

3) ERAKEEEHEHER . « SNEREREERES
(1982).

4) IREEELEE - BHESHAR, P.167 (1975).

Studies on Water Conservation of Oligotrophic to Mesotrophic Lakes (II)
Seasonal Succesion of Phytoplankton in Pond ljirako

Hideya Murase, Akio Ohe, Nobuyuki Futaedani

The seasonal succesions of phytoplankton were surveyed in oligotrophic to

mesotrophic Pond Ijirako in FY1989. The dominant species of the phytoplankton

at the surface layer were Synechococcus sp. and Dictyosphaerium sp. in spring,

Asterionella sp. and Melosira sp. in winter, and Asterionella sp., Melosoira sp.

and Cyclotella sp. appeared through the year at the lower layer. The chlorophyll-a

concentration was 1.9~9.4 xg/1 at the surface layer and 0.5~20.0 £g/1 at the

lower layer.

The chlorophyll-a and chlorophyll-c concentrations were found to

be relatively high in winter to spring with the outbreak of Diatom. such as

Asterionella sp.
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T4 ERDOHORR

H H BKfE | BUIME | #fE

mEEE (%) 20 0.1 2.5
TigE () 1.2 0.04 0.32
COD (mg/ 1) 30 0.2 3.0
T-N (mg/1) 45| 0.03 0.47
T-P (mg/ 1) 23| 0.05 0.33
Cd (mg/ 1) 11 <0.01 0.25
Pb (mg/1) | 410 1.0 14
T-Hg (mg/ 1) 17 <0.01 0.07
As (mg/ 1) 54 0.08 3.0
T-Cr (mg/D | 130 0.9 16
Cu (mg/1)| 180 1.0 23
Zn (mg/ 1) | 1,200 17 100
Ni (ng/1) | 120 0.8 16

ZEEMARICBEY 5 &, ME)IKIEoEENTCd,
Pb, As, HZENKBEOKFINITT-Hg, Cu, Zn, HI
TNi, BEIKROREETCu, T-CriRAEER L
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Pb {0.820
T-Hg | 0.593 | 0.540 fER1 % TEE
As ]0.369|0.57310.323 (n=102)

T-Cr |0.647 | 0.686 |0.650 | 0.529
Cu [0.729]0.738 |0.717 | 0.567 | 0.790
Zn |0.781|0.767 |0.729|0.425 | 0.766 | 0.838
Ni |0.656{0.595 [ 0.545 | 0.471 | 0.886 | 0.760 | 0.633

Cd | Pb |THg| As |T-Cr | Cu | Zn
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Cu 0.391 0.924 0.002 0.002
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ElF1E 5.60 0.769
SR 70.0% 79.6%
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wic, 71 88 EEEE, kg, COD, TN, TP
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1) HE E SE I, MWET, AT B 26
BRIBRSAEIEERESHESE, P.29 (1975).

2 ELBEAE®Y S~ EILEAEE Y ¥ —F, 10,
144 (1981).

3) ELEAEEY Y-
127 (1984).

4) KMEsE EBL 8, BN, BEEE g6 H
BRSNS TR RRAHEEE, P.19 (1986).

5 BEHMEB, g  SEERAEHETH, 18
(1979).

6) IEBEAATEE | BB ARKIROKEEES
PHEE, (1983~1988).

7 B E, Mk BBRAEWERER, b,
54, (1976).

BIRAE R ¥ & —55, 12,

Application of Principal Component Analysis
to Metal Concentrations in Fluvial Sediments

Yutaka Yasuda

Principal Component Analysis was performed by using normalized metal
concentrations for Cd, Pb, Cu, Zn, Ni, Cr, As and T-Hg in fluvial sediments
collected at 17 locations from 1983 to 1988 in Gifu prefecture. Two factors could

be retained of a eigenvalues based on 0.8, and these factors were calculated to

account for 80% of the total variance in the metal concentrations.

Sampling

locations were grouped into 5 classes by the representation in the plot of the

factor scores.

Calculated factor scores from factor 1,

showing the largest

lumped indicator for evaluating the metal contamination, was correlated with

Ignition loss, T-N, T-P, COD and Mean diameter at 1% significance.
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