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SELFRITE, By EVERERICIET S L
BEEETH - /.

—F, Fe IV T LR, BARESEONEE
i b BhTVWA L &, ERHETHNBARERCLRE
OEmic LD, B, BENEOSTTCHIAINS L

£2 Hrruo<whr7 78K

. ECD FID
Column CP-Wax 52 CB, |{SPB-5, 0.53mm
0.53mm i.d.x25 |i.d.xX30m, fused
m, fused silica [silica capillary
capillary column|column.
Temperature »
Column 80°C for 4 min.to| 80 °C for 4 min.to
200 °C at 4 °C/min| 200 °C at 4 °C/min.
Inj.& Det. 250°C 250°C
Flow rate
Carrier gas [Ny 10ml/min Ny 10ml/min
Make up gas|Ng 20ml/min Ny 20ml/min

® 1, 3, 5 - Trichloro-benzene
® 1, 2, 4 ~Trichloro-benzene
® 1, 2, 3 ~Trichloro~benzene
1, 2, 3, 5 ~Tetrachloro~benzene

CP-Wax 52 CB
D
®
®
® ® @
®

@® 1,2, 4, 5 -Tetrachloro-benzene
1, 2, 3, 4 —Tetrachloro-benzene
@ Pentachloro~benzene
@ Hexachloro-benzene

B1 F+ 35— 7 sick B~y &/ HOsHRE
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I 7, LDF+ETN—-AFLDHHB, ANFE053
~0.75mm®D 74 FEFT—F5 5 ) — 45 4, HEMR
FAR (Sample Capacity) SEEBHIKE Lc®, X
7Yy b LR TO/MANERETHY, /¥y 7 FA 7 st
BOFRIZax b 75 7TEIA VI A T2l F—
OO Ttk ->TRBltF v T ) —HRyaw 7
5 7TRRETE BHEMNH 5.

ZCT, HrRI/u= NS5 78R I4 FRT —F
T ESY =B S AEBVETEEL, RENBELD
#54 (SPB-5) oD H 74 (CP-Wax 52
CB) #:BEL, HLNVEYDOHEIREE A7

ZORRRRIIKRLIZE S i, mEE bHRARCY
— o BB foAS, MiBED SPB-5 3 TEk~xv¥ v
~PUEL NV 2 Y D RIEEDO S EESPO R TH -7
723, PIBOBREHI LD CP-Wax 52 CBA#AF
&kl

42 BHEEEE
FAEEEO &5 BERBESTHEI N IHABOBE,
KA BEES 2 o= k75 7 ANEAT B EEERED
RAINTVWS. #07T, COFKOERLICOVTR
HNEIT- I

4,91 FIDICLAES

¥ YDOFIDICH T 3 T ERBFEFEERS
WAL, TFRvEvELELES, By e
VEOHEMNERBER 021 ~041TH -7, LhL, »¥

v 7 FHF LEHNRTY »— FEE-IPRBONL D,

ZDEBTRIZ 05~10ng & LBW S, £z,
HREA b)) v OEROTERBAT 2% 05ml (EARD

LB EALBAOERRBRIRER 02ppmTH ~7c.

%3 FIDRXZEEHRE

25

UL, FIDEBRMECKRY, Kicd~5% ECDIC &
LEBICH~NBENICOE S0, ERHBRTW DL
EZZ ohi.

4292 ECDICLBEE

LRy ¥ VD ECDIC W3 2 NERRESE X
4itRL T, BNy € VO ERRE SR
WA B - TR L. 37bhh, HRE
~2 Dt~ VOB FIDERBETH - 72
B, HEEHHI3~6 DRy ¥ Vid—E{tNrE Vi
K35~ 4005 B BE AR Lz, F/2, AB A2
0.5mlEHRIA by Y ORTHEEEALLEADE
BIRAMEEIL, —8L~xv ¥y 400ppb, LNV ¥
v50ppb, =k~ ¥ v 10pph, HHEL~NY £ v 1
ppb, I~~~ 0.2ppbTH »72.

LizhS->T, ECDI, FIDITH N TRERURIRE
DETENTED, REFOL I USEENTFEINS
FEHCOW TR ECDIC & 2 BEERSBEHNTH S EE
iobni.

%4 ECDitk3EBHRE

| PRI | RS

& B & (min) |& E
Chloro-benzene 5.71 0.44
m-Dichloro-benzene 9.82 0.33
p-Dichloro-benzene 10.61 0.37
o -Dichloro-benzene 11.80 0.44
1,3,6-Trichloro-benzene 12.64 0.33
1,2,4-Trichloro-benzene 16.07 0.26
1,2,3-Trichloro-benzene 18.33 0.39
1,2,3,56-Tetrachloro-benzene| 19.32 0.25
1,2,4,5-Tetrachloro-benzene| 20.09 0.25
1,2,3,4 - Tetrachloro-benzene| 23.31 026
Pentachloro-benzene 25.87 0.21
Hexachloro-benzene 30.91 0.21
Ethyl benzene 6.40 1.00

| MxER | ERTR
noo" & B E| (g
Chloro-benzene 1.0 1.0
m~Dichloro-benzene 68 0.2
p-Dichloro-benzene 2.1 0.2
0 -Dichloro-benzene 5.4 0.2
1,3,5-Trichloro-benzene 57.4 0.05
1,2,4-Trichloro-benzene 64.8 0.05
1,2,3-Trichloro-benzene 35.7 0.05
1,2,3,6~Tetrachloro-benzene 87.9 0.005
1.2,4,5-Tetrachloro-benzene 44.3 0.005
1.2,3,4-Tetrachloro-benzene 91.6 0.005
Pentachloro-benzene 389.0 0.001
Hexachloro-benzene 393.0 0.001

4,3 Tenax-GCi%k

BEREO L i BEERR s R LcEs, 8
EROERBENKETH D, FERILESHOBHERE
itid, Tenax- GCEAVLKEBEREES—BRATHS.

Tenax-GC 3% & L & ¥ick U T RNIAR
Bafs® 7, RBOMBRESESEb, HL
Ry VHAOBERECREETHE LEL LN

Z LT b~ v % Tenax- GCICH%EL, ECD
ftHR O 757 THIT BHERICONTREL 72

4.3.1 Tenax-GCEZDT
Tenax-GCEDOMBEE L TR T RENPRETHS
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28, B 50, BB THERT A IEELY DY
2B & B ERMIEES NI, £ T, Tenax-GCE
AR 5 R 94 =V &Lz 7 Y LV REER
WBTEELE. $£1, COEEERENKERKE
LT IHEMEOERAFT -1z & T 5, RiicBRsh
3T &1 BIFRERSRB LN

F 72, Tenax-GCRFLTEFORBREETRT MY
7L vEP o REEERET 5 ENT, REHRIGRIC
W5 OIEERERT R AT L. T8, Tenax-GCE
OINEEA AN ARG B & #AE, 778bhb5, /N
w75y vaRELL.

4.3.92 Tenax- GCiklc & ABERMR VEINE
Tenax- GCEIABRER AL, BRI R %5 /L
7218, HRZ o= b s 7AHETY, BROELSEO
BfEic & B (REIFEOZ S & BINEORNZIT- /2.
FORRIESCRLELI I, SYWEORRESHO
LERIT 020 ~0.80%Th D, FEHREIBHTRIFTD
ot 7o, EEQRINEE ARy b 7T 7 ~NEE

108}
o
é
P
3
B O10°
=
ENY
|
u
104 | L I
0.01 0.1 1.0 10 100

i~y € V& (me)

2  Tenax- GCHEIT & % BB

I 2 BF AR R Mo 17
EALLES LB L, BYE L 0% EOEIER
PELNE T ESh T, Ebic, EEEEALLR
BT ERRELTH, BERSEORNESEOND L
LissyIp 1z,

4.3.3 BRERRUEERRF v

Tenax-GCiEic & A MBRER 2 IK/RL T, Tenax-
GCEE, 3.3 I RLABEBERRKICHNTN=-271
VOFRY T NRUOE—2 DY +—THBPRPHEBEID,
EETRIE—Et~v ¥ 5ng, ZHFE~NVE Y 2ng,
=k~ v ¥y 05ng, ME~YEY 0lng, AERU
RN Y€ 00 ngBEE B -, Fi, BRBES
k1L Be0EERFBER, zhEnl, 03,
0.06, 0.01, 0.001, 0.001 ppbTH-7c.

4.3.4 EHEE~OERM
EEE LT A BB OPEH 250ml % Tenax - GC

i

3 TAHBBRPEN R BT B R

%5 Tenax-GCHEIC L3 EEER

" ’E ” ® B K M m Y = E B R R #E
: P4 (min) | ZEE (%) (%) ng ppb (17 DA

® Chloro~-benzene 7.54 0.63 95 5 1
@ m-Dichloro-benzene 11.24 0.40 98 2 0.3
® p-Dichloro-benzene 11.92 0.46 93 2 0.3
@ o-Dichloro-benzene 13.00 0.32 95 2 0.3
® 1,3,6-Trichloro-benzene 13.94 0.76 93 0.5 0.06
® 1,2,4-Trichloro-benzene 17.01 0.33 92 0.5 0.06
@ 1,2,3-Trichloro-benzene 19.16 0.29 93 0.5 0.06
1,2,3,5-Tetrachloro-benzene 20.88 0.78 g5 0.1 0.01
® 1,2,4,56-Tetrachloro-benzene 21.10 0.70 94 0.1 0.01
1,2,3,4-Tetrachloro-benzene 24.08 0.65 96 0.1 0.01
@ Pentachloro-benzene 27.01 0.80 93 0.01 0.001
®@ Hexachloro-benzene 31.40 0.30 90 0.01 0.001
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BIEAL, FERICLDAFLERER 3 KRLL.
COER MELRYE VARV S TOEILN Y
VEAERM L, REICE Db Y2 EDERICRER

BAETCX AL MER T,

5 & & &

Fp ) —Hrru=r s 7ECIIZRIFEL
Ry¥ VEOREREIKDWTREL, PTo LS BHR
=157, ' ,

1) #E{h~vey Ny s ol BREOF»ES
) =45 L0, BT,

9) ¥E{t~_vEVEOFIDI T 3 N ERRER
TFuRvEYE]L ELRES, 021~041THY, B
wEaEE (05mlER OBAD—~RLRYEYD
EEBFREBER 02ppmTH - 7:.

3) —RUOHE{L~<yEyDECDICHY A ERE K
ERFIDEBBRETH 728, =~AEExvyEro
A —E <y v DHI35~ 400 % O B RE 2 R L 7z
$4, BEEEE (05mIRR Kk 2ERBREER
=h#h, 400, 50, 10, 1, 0.2, 02ppbTH 7.

4) Tenax-GCEEcLB b~V O BERE L
IR, BHDTRIFTH -7z,

5) Tenax-GCiEic & b RBEEK 1! 2 BRL B4
D—~KHE~ v ¥ v OERBRERIE, ThZh, 10,
0.3, 0.06, 0.01, 0.001, 0.001ppbTdH -7c.
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6) Tenax-GCiEAC A BEEMEDOTEHN X ICHEAL 712 &
A, BIFSHIENEOoN

X K

1) TeHhsiE, MEEER | BEENLAFAE, 12, 1
(1985).

2 K % KE W, D RKBREAE,
21, 419 (1986).

3 THRRE, SEEDL MK Rk RRAEDER
FER, 17, 28 (1986).

4) EHE=  EHSEERETELEGERRESE,
KETE R PIE B RR B R AR,

5 BNk MInsEE BB RREGERREE,
KRTERYEAE R ER AR

8) $ak % KETF M (EREERME IS AEPTER
4FER, 13, 14 (1986).

7 BEFASHESBASEER  KKEERMENE
IS, p. 248 (1988).

8) BEFEEERBERAEE | EMSTERY v
TeAAVF T=aTn L#—b, {LEOEE
BIE”, p. 130 (1982).

9) L :“WHSEERT AV TEXAVEF T=

2T L=, EFEWE S EE, p. 164 (198D.

NI © IFOSCER BB B EBRRRES, K

S b S TR O

10

Study on Behaviour of the Organic Chlorinated Compound(l)
Trace Amounts of Determination of Chlorobenzenes

in Air by Capillary-Gas Chromatography

Yasumitsu Takahara, Tomokuni Hayakawa

Gas chromatographic determination of trace amounts of chlorobenzenes(Cll—CIG)

in air was developed by the use of Tenax-GC absorbent concentrating method to show

the validity of the proposed method.

Airborne gas samples collected by Tenax-GC absorbent were desorbed at 250 °C

with 2 min. and injected into a gas chromatograph equipped with a capillary column

and ECD detector, and the concentration of chlorobenzene was determined.

The recovery tests showed over 90% in the collection efficiency of recovery. This

method was applied to environmental survey around factories. Satisfactory results was

obtained with high precision.
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REPEBRERMLEMOEEICET 505

(%8

O BHEER £ 5 HEH & L B ERHERIL AoV T

¥ R R B &
moBE ok &
1 & L & [

HERR ORI O AR AR & ORRTTIRIC
BTty 7 HoaEEHOJERSEMLTED, H
RSP MAEEMC BT O EGI I V’EDT S
A F v VAL EATHS, Dy, NS DMHTH
EUTEEINLIES, B> TRETHHEIAD
Ki&Eh T3 SEORLKELEIARLEDEE
WHIC & 5 REFRSESShTL P,

LT AT, BRRT 5T v 7 HERELIBAIE,

Bl =—voEsEbe=Y FroroaxrE
15 & OBFEIERILE YIRS RO B TART 5 AlHkitk:
pHEES WYY, £, ChBDAmE, T
HHUF OHEN 2 PR S E N TRIEFEEEL L - 704
A Z %Y VORBEWEELEZ SNTED, ThoFRIE
TS MOHHEEROARGH TOBHFICOVTHE
Bshnadkdicih-TEk.

7L TELZOE, BTiCEY 5 CA RN O OB
ERILEMORHRURRT TOEHEILET 5700,
FODE P BTV —H T O ST TEERANT

NS DEEMOBESZPLCHAELLDOT, 0K

RICO2WTHET 5.

? AERROBE

SRFAERT - 12 A IR oM E% & 1 ITRL7
LERE IR IERR 2, KRN » FIRBERIER 2 D 4
BETH 5.
(AMEEE)  WERSAEEICB T LT OMRTH S, B
HAMIBEER L LT, VW LCARDOTEHERELAR
(EP) %, H{b/kFEic>0TREAKEBEV 2828
LR BBREHEBERBEL TV 5.
(BHEER)  WEFOG3EFITIETL L 7 20/l D& ST DM
B, PN MEEEE LT, FOLADKREIC=IV
F44 0y (MC) RUEPZHRELTVS

I 43 B FE R Mo 17
2 )
HOE X A H -4
M K B
*£1 HAEEROME
EECE A B C D
o R ekt | e | B O 1) R b
Ny FR| Ny FR
ML B8 85 71150 t/24h| 90t/24h| 30t/8h | 70t/8h
HEUAKE  EP MC MC EP
EP EP
FEIXHEAIK _ _ _
M EZEB X TL—
EP : BSHEUAK MC:<UFHA4s0v
(C % FEFSHEICR T L - BB OMRT, 151/8

h DKM Ny F R BE R ERFE 2 BB LT 5. B
ZUBEB S LT, 0 CADKRECMCRU EP A&
BEnTW3.

(DHEE)  WFANEICRT U7 5 O AL OHER T,
BERTRES123 /8 h DR AL N o F BREBEENF L 3 B
LTWwA, BEARMBERE LT, 0 EADKREI
EPEREENTVA.

®2 PEMRICBYEIHHE

&%) o | B | c | D

H H
Y% ORI
# - || 379 2718| 499| 448

7523088 (%) 154] 102 220| 181
Ko bosE (%) 45| 38 5.4 3.2
o 5 FME (%] 233 272 180| 226
X # oy E (%] 147 137 1.3 3.3
z o fh (B 42| 173| 84 8.0
iV ge 0L EVN
7K 5 (%)| 5371 56.4| 474} 550
IR 5 (%)| 104 114 5.7 6.7
I ) (%)| 859 322| 467| 383
[ERFesE (Keal/Kg)| 1290 |1110 |1830 | 1390
BUAREER (Kg/md)| 220 | 336 | 174 | 185
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EFN6EE i Bifisg TR S 1z 4 BlO ZHEST
HROVHEMASE 2 R

THDOEFHBROS B, # - RO & 5 LEHSEE
BEBELEL, CHRBTINSBE DTV, 77
2ZF v 2 HOLRIE, A, BRODHEHRKBOTE
S FFICIRNT 3 BEHICEWHERTH - 72535, CHERRic
SR 2 HERICE W 208 %2R T,

3 A &#E F K

31 HEH 2 0EWAE

A2 DERICEEER L IKRL .

FIALEIR, EPHROBEORMOTH 5. BREEY
i KU vkEe Y RUBFHESEEL TRBL I,
F RS =3y JICSRT BHETHRRL 7.

"A B C D
A FrrBREey B EFHIE
C:F4v75 6827 D:#FF=ry s

1 A REFEEEE

3.2 oWA®R

3.2.1 [EISREFRRILKE

FRT—Ny FHORBAZE 05mISEL, BEEL
Zoowh I 7IEA LK. MFEBEIESITRLE

WBOTH5. MENRBSE, Yr7ooxrxyy, By

%3 HRIZo=bITIRHE

Apparatus Hitachi 663 -30
Detector ECD
Column CP-Wax 52 CB fused
silica capillary column,
0.53mmi.d. X25m,
2.0 #m film
Temperature
Column 40°C
Injection 100°C
Detector 150°C
Flow rate
Carrier gas Ny 5ml/min.
Make-up gas Ny 15ml/min.

29

=) FYRUHEfle=—E L. BB, #Hte=)F
vEELE = — i DWW TSRS TH B8
fte=1 7 v EETRL:.

3.2.2 FEEEFR(LRIKE
ROt kS0, 7 R 5=y SRS
Z50~100mlAESBLFFy 7 AGCEICERKLILODL,
HR w5 7ICMBEEA L. MENRESE,
soaRvEy, YroagxRyEy, P)rsaoNve
v, FRSsunNRyEy, |RyFIooRyEy, ~
FpsmaNvEyELL.

3.23 ZothoFES XK

B 4 = & [ JIS Z 8808

ALK ZEE 1 JIS K 0107 DFHERERTETE
TrvE=TEE :JISKO0WYDALA KT =/ =

e
RV LTMFE K KRR E I RS eHC HE L
BRI, TERMLR R R O —BR LR SR (3 MR
EHT Ry~ CLBBEML3TE SEM-102) £HVT
HERIE A 1T - 1.

4 BRERUEE

4.1 EREHIF OFEERIRR

FERIC BT 2 BEEEFEDERRRAER 4 IR LI
THOBEHRIT>WTIY, AMERISHEREES (150t/
24h) DNHITHTI-5 58t/hTH-1hS, B, CRU
DHEz% TR LERRE I D50~ T5% TH1L D DRBD D 5 &
BRIRTH - 7z
PEVFOMRBERE Y, FHOORET, ARRSED
BV E1000°CE R L, b 3 HEEk T 900 CHIETH -
oS, Rk OFIBY 5 EEOCE#HIZIZIT 100°CUTT
Btz £, PHRPOBRRBER, 11~15% OEH
IRE D, Z2OEBROMBUT TH- T &6, &
F B DB O MEBR BRI B ZEL ThicbD L
Zz 505,

%4 BEUFOERRR

ﬁﬁyug A B C D

HEA | 4 A 1 A 3 A 2 A
T AR 58 (/) |2.9(t/h) | 1.9(t/h) |6.3(t/h)
& E Co

$5 5 O]1000~1030|880 ~ 950 | 900 ~ 950 | 800 ~ 900
EP A 10| 280~300|275~290 | 280~ 300 | 270 ~ 290
EP tH 0| 270~ 280 | 250 ~ 252 | 220 ~ 226 | 180 ~ 185
Oz (%)|11.0~15.0139~15.3{12.7~13.4{14.7~156
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4.2 BEHIARSORE

PeH 2 O BEH 2 WA OFEE (&3 EIRE) %%
it L 7.

x5 PARDPOZEHNRES

1H H s A B C D

BOEEA 2 B (Nms/h)| 79,500 | 32,600 | 30,700 | 48,200
x4 28 (Nm3/h)| 64,400 | 25,400 | 24,300 | 37,100

Bz BE (O 270 250 | 220| 188
BRRE (%) 13.1] 146| 130| 150
HCl##E*  (ppm) 360| 590| 330| 400
NOx#E  (ppm) 130] 66| 130| 87
NHa#E*  (ppm) 13| 04| 07| 05
HCHO#E (ppm) 1] 17| 12| 13

« © ERFRIBAF 129 HEIH
BREAZBEE 3ENEEDOTFATHS.

ALK RIERE 3, BESZAREWMESThOhTHEY
Bifsi%ic s\ Tk 590 ppm CGRIFEFERR 530 ~ 710 ppm)
& HEHREHENS 430 ppmEAE { EE -7 LL, BE

EBESBES N TS AMBRICEBVTIE 360ppm, 7,

feksEEARBINTVREWC, DTS 330ppm,
400 ppm & PEHEEMEL T E - T,

RO VT, BEEE S b PEHEER 250
ppmE DS HEDEVEBTH -/, £/, TVES
FBERES 1.3~%E04ppm, FNVLTNTFEFEER
17 ~5E 1.1 ppm®D P AR L, MEERMEIC K5 ERE
HEEZRD LN T

4.3 IEEAMRESRLE{LIKTR
gErzthovynux s v, Eie=) 7y e
=— v ORERERER S LRI

%6 MeiyRERIRIKE

(ppb)
e 3% 2
A B C D
A%

vz oo Ay v | 50 65 | 520 | 41

#Hibte=YyFv
gAY 130 50 69 | 40
& i B K 720 | 115 | 589 | 81

Ty ooy EER, SN ARERD 590ppb,
B DIERO4ppb TH ~72. £/, =05
e = — )V OEEIL OV T RS EA 130ppb, &K
E5340ppbTH - 12, WTh b ABROREBE S RKESE
Th -1z, chooslikERLRLKRIZ, CAHOH
CBALTWA R =—, K)igEle=) 7

Iz 2 HFAE#R No 17
ZOHERT TR F v 2 FSBOIC X D ERL 72ATRE
WhEL b3, SEOBSNIF— 5 DHTIR, 2
e & M Lo Sy R & ORBES OBV IT &
Bl LR R RO BEOZRERTH L &
FUGERAG IS

4.4 FEHERRLKE
Per 2oy vuxy ¥ Y EOMERRERTICRL
1. :

x 1 FHEEER{LR{KR
(ppb)

MG | A B C D

YMHEA

7 oo N v ¥ v|350 70 130 23
Sy mnuxvEyvl 3R 14 51 6.2
FY)y ooy EY| 045 25 0.45| 0.7
Frsrva~xy¥y| 015 004 011} 033
Ry yoaXv¥E s 0.17| 018 0.02| 0.03
~FHrsoo~xyEry| 012] 003 0.25| 0.01

& B E 382.89 | 86.75 |181.83 | 30.27

sooxyvEvHEOSTEBER, RSEERL IO
AW 383pph T, HEMII DIEERDO0ppb TH -7z,
LrouxvEVvEOS by auXvE YO LD LEE
R AKERE SELEL, T0~0%B% DIz 7 .
RNTEODE Y7 uarRyEVTI0~20%, Y7o
ORYFY, FhIrmaxvEy, fyyrsoay
BYREANFY 7oV EYORERIEEHETS 2.5
ppb EEWETH - 7.

AR o s onxyE v EOSTHEER, £EEMR
e BEHIIE TIE 86~ 383 ppb, B Ny FREETIZ
30~182ppbd WA RL, MPEFXOBENCLBED
SN ANTF - I BAETHOMETEHZ L. L
L, ¥ OEESI000COAERICB I 5 no XY
¥ VHOEEI, P ORED 900 “CHIERTH S oL
HMBIC lh P RE VLR L T,

4.5 EFRbILKFEOYEBERN

11D &A% HH1T 5 C Ltk b BT BIERRIL
kEOHERFEBRAARFEL TES ITRL .

ERILRIKZEOSHNEBANL, 2EmpeXcifin
HR T A L T B ARERRIC B W TRER RIS R LR bk
FEH38g/t, HEBEERLRIKFEDI2Ig/HTS - 1.
—HCHERTIE, TEMiRERILRIKRIT AR AL
3Tg/t TH-1hs, HEEERILRILKFEG6g/t & D
ot Thbick, BiRRU DiERkic 81 555
I & EHF SR LR FE OB R B A I £ nTEh
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%8 B LRILKFEOHEH B

(g/t)
& 2
D
s % A B C
v g o a x4y v| 310 28 32.0 1.2
Hike=1)57v 7.6 2.4 48 1.3
+iE{ke=—

E%ﬁ%ﬁ%t%tvk;% 386 |52 (368 |25

7 a R v ¥ V| 240 3.9 |10 0.89
s uauxvEs| 28 1.0 5.4 0.31

Yz BNy €y | 0.049] 023 | 0058 | 0.044
FrFraLNYEY | 0020] 0004 | 0.017| 0.024
RyyyarNyEy | 0026|0023 | 0004 0.003
~FF TN vEY | 0,021 0004 | 0.051 | 0.001
FEEBERILRILKE |26.916| 5.161 [15530 | 1.272

52, 52g/t RUF 25,
H o7,

1.3g/t& b, HROENET

b X & &

LR R R O L < o T IRBE D & A BERF A
SHEH S W 2 BEEE N 2 RUCERLRIUKFED
EEA RG220, EPLEBOHN X KOV THE
AEMBLRD & S SHMEEE:

1) W% 4 HEER O HBREOFOEERRILIE B EE
LT, BEN X BREEBORLOMER T BEHEE

18 430 ppm%Z_E[E 2 ALK RABEH ST Flsd - 7.

9} &EOHEHERIT DI BERILR LK RIEE D &
BEHEECEEMBIE, Yruoaxy TR 590ppb, 41
ppb, #itE=1)F v &Ete=— Vv OAFETE 130

31

ppb, 40ppb Tdh -7z

3) soo~yvEVEE ERRL~6) OAFTHEBER
BE{EH 383 pph, RIEMEH30ppbTHY, s oY
¥rEVImaRVEYREDIT~N0%%E HDHTNSHLT
Ehln iz,

4) LEGmREE & BRI Yy FIREE & DBRBES
DFENT & BEEH 2P OB BERILRILK B RV 7 o
oRyEVEOBEOEZERIZBDONE AT,

) PEAR 4 gk OB F LK RO PHFE/ D

EigfE, TebisERLRILK RS2 g/t, FERER
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Study on Behaviour of the Organic Chlorinated Compound(Il)
The Organic Chlorinated Compounds Produced

in Refuse Incinerators

Takeo Katami, Yasumitsu Takahara, Hirosi Sumida,

Kunio Kato, Tomokuni Hayakawa

“The concentration of the chlorinated hydrocarbons were measured in exhaust gas

from four refuse incinerators. The following results were obtained;

1) The total concentration of dichloromethane, vinylidene chloride and vinyl chloride
ranged from 81 to 720 ppb. 2) The total concentration of chlorobenzenes(Cll—Cls) ranged
from 30 to 383 ppb, and the composition ratio of chlorobenzene and dichlorobenzene
in chlorobenzenes exhibited in the 97-99% region. 3) The caluculated emmission factor
of the aliphatic chlorinated hydrocarbons and chlorobenzenes were found -to be 21 g/t

and 12 g/t respectively.
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Total Organic Carbon(TOC) Obserbations in Airbone Dust

Hiroshi Sumida, Tomokuni Hayakawa

TOC concentrations in airbone dust collected by high volume air sampler were

measured at five stations in Gifu Prefecture for four times in FY 1988. And they were

measured at Gifu station during Kosa(yellow sand) period and non Kosa period.

The average of TOC concentrations In each stations ranged from 6.2 Pg/ms to 18

Fg/ms, and they were recognized to be different in each stations, but concentration

ratios between TOC and total suspended particulate matter(TOC/TSP) were

10-20%

during non Kosa period. On the other hand, during Kosa period they were 3.4-6.3%

at Gifu station. The relationship between 5042_, NO3 ,

NH4+ and TOC were shown

to be correlated well. The distribution of TOC concentration showed bimodal pattern
at around 5 pm and 0.5 pm, and '60% of TOC was in fine particle(below 2 I.lm).



36

e 2 B AR AR No 17

2284 72 A XYICEBEEH CAFDTOCICDNT

£ H ®

1 @& rt & [«

BERAHICBIT 3R 75 4 Y ICLBEBBH LA
W, A4 294 v EERTLALFRELIEIALD
EEEEOECPRBENOEENIK S SHSMBLE -
TW5. COk, BIBKLAICK R KIEGRIENE
HTEES LBEshT0 5.

FEEICBOTS, BHISIEE,»D R4 754 i
FAEBBUARBEEBL T, TOEBICONVT
B2 1 W THE L.

ZORER, A4 7 54 v EEPIIIEESRIC AT
TRty U ABRRUTRER U A RO~ v € v il E
e 2 EREHBED SN, EEEOBEFEICLDRELLT
27 7V PR CADEENELMCE 1. Fiz, Bl
B AOK RS AT — R Eb T 3 IV RL
2oL 05 4 PEEEIRICIE 20mBl E O AKRNTFSEL
ST AT LM EML T .

S, BEBUAHTOT 27 7 v FESEOHEEY
HERELIPETA-HTOCEEELE LT, EERHLAT
DOTOCE, TOCBLEWERT X7 »V PRSDIEELEE
NT XL~V /HUWE - OMERUERBEAFO
TOC ORBEAFICONVTHRIT LD THES 5.

'E HF &

2.1 SEHREIUbSR CHBHRIR &
AEHRAUAR, BR, FERROREHIRO 3 T
Hb, ChoOHROMEEZRLIRLL.

2 A

BN kK H

#1 BRI RONE

R 1 =
BRI FH L ERIR OB

7oA | BEs e EEI 415 AR D8 B
B | E TR =& 158 47RO B

A U A DOSEHERIUL, X547 54 v OISR
(GESTHIE WD) DELEEI0H & 234 7 4 4 ¥ D
B0 (STHIEWEEE) O 624E 2 Aicilfe.

AR A ORI G, S E BRI RY Y
LIT—=HVFT—ikDFT-7.

g
I B

2.9 HEMOBERUMTHX

NABYTLZT— VT —ICHHLIZAEALME (
Paliflex 2500 QAST) i, &S L 400°CT 5 B
ML 7. SEHEEGE, BRAHEE lem ¢ i) K X,
¢ % TOC DRRARE E Lc.

TOC BT R AL ' 5 R T v AT & - T, E 2,
L AR (TSP LBED, SO.2, NOg~, CI~
NH,", Na©, K, Ca?", Mg® izouvTbaig® f
BT AT - 1.

S HERRUEEZ

3.1, EEBCAFDOTOC L ERSFRE

I, PRI, MBS BT AEBHMUAFODOTOC
RUOZ OO BB RE RS 2 ITRL 7.

3 kO TSP DHEFIL 110 ~4004#g/m3 T, STH

£2 EHEICH O 2R U AT OSRARE

(ug/m3)
w i | 3948 | TSP | TOC [s0F |NOs~| C17 [NH,Na | KT |ca®t Mg P Y
g
om |08 |10 [ 12| 89| 12 |29 |04 | 18 |04 [ 2605 | 10
o A 100 | 14 |12 |73 |34 |31 ]11]07|31]|06]| 15
g |0 10| 20 | 45| 1425 [0s] 18 [oa 3106 14
o A laoo| 27 |15 |89 |19 | 22|14 |08 | 67| 10]| 27
g | 08 |10 20 [esfas |17 [or s [1a | 20 o7 | 22
o A |20 23 | 85|46 | a7 | 27|10 |06 | 32|10] 18




1989

KB B TSPIRIESTHICHAN T2 ~ 4 &L, =
A0 B4 KiCk BEBSR»ON. %1, TOCED
FEEIE 12~ 27 #g/m3 T, ST IR IE ST HiC TSP
EELWEIMIERERD SN - T

Ny IR, TREEHIR I STHIESTH
TENIBE R, - 7o, S, TSR TIZST I
hIFE ST HAIC bl 1.6 ~ 2 fEIREES W MEE R L 72

ZOMOEA TR, SO,27, NOg , CI°, NH,,
Ca? o4 v STHRBEVERAT L. Hic,
Ca?®, Cl it oW T HEERE LTk v oY a5

£ FHAINTOAEEMD, COEBICLEZEELOND

wic, JESTHE (108) RU'STH (2 A) K&HdT,
TOC & TSPOHEA K 3 KR L1

TSPO TOC DL, ESTHTHERERZOES
LEIREICI1~18% Tdh-7hs, STHITRITSPH #E L <
BiINL fofc b, 68~7.9% & AXICENES 1S~ 72

=3 EBEKEY5TOC & TSP O

TOC | TSP | TOC/TSP

K 4] # R (ug /D) (g /1) (%)

) g 8| 12 | 110 1
?/vf 7 oo 20 110 18
bwisewn |78 B | 20 | 170 12
61100 T 3 [ 17 | 130 14

iy | BB 1] 100 o
27 m oy e | 400 68
oAy | OROBE | 23 | 290 7.9
BB62. 2) 15 35 | 21 | 290 74

3.2 TOCL~RvEVHTEME OB
STHICII TR 7 7v MEEMIC K » CHEEB UALE
(13BLEDbN, TA7 7w B OEEE L TERES

30
&
= 201
S
& L
E
NI
’:t-' ¥=0.92%-0.21
5 (r=0.85)
"( -
1 ! ] 1 ] 1
0 30

10 20
TOC (ug/m®)
K1 TOC &~y vimhiE Ok

37

v VIBIE SRIES TS, —F, TOCIKDW
THEEWEDOEL L T—BNAvohTtnsT &
Do, WEOBFRERT LK.

COfER, HEORICEE L IRLLE K, BBL
1 1 OBIFHERERIED S

Lichs-T, BEBULARDT R 7 7 Vv FEGOES
EHBEE, LBOXPTHRTELAIRAT VIV
Ik ATOCHIERBRBAHELELONS.

3.3 ERBMLABOTOCOREST

BB ADICEE NS TOC & TSP DHRAHE AT
B B0, HEEHISICE VO TIESTHIE STHIICH &
Ui BAER 2 IR LT

TOC 12 ESTHIRT ST & & A7 ~ (1B ARL,
2 4m PR OB NEEF o D TOC (2 2 D #960~70% % 7
L7z, 1, TSPV T bl & & TOCHBEZLLITY
EFR LIS, FESTHITHE 24mBLTF O BN FH3#50
BT -1-:DIHLT, STHITI 20mbl F O #/NEF
bRI2BHBETRL, 20mPl b OMKRTASEL M
AlEmERLI.

MEES 213, AT VT RRIEEE U A 535
F27 7B EADES% CERBEIck>TRY, ST
It @B CADI3~TE%MT A7 7V b BLATH
BLEARRELTOS. 7=, MRS, SHETO

50} 20
2 (JESTH (108)) -
E —— TOC 2
¥ @
~ N
[a}
E 3
S sk Jio ®
N 2
& Q
o)
£
10 (sTm (2 A0 / N U
. N
a
i i
T 50 410 X
D) ]
a, Q
2z o)
&
1 1 1 ] 1 i

1 2
W ® (am)
®2 @Elics s TOC & TSP DR ES



38

EBB U ATELEEL, KR Llem 2L EOR T IiC D0
TCEBHETTRY 7V M EMO TSR ERDI LT 5,
STHITT R 7 7V MM 1T 8 U A D55~66% D EiBH
ThBHLHEEL TS,

oD EMD, STHICIER A 754vicE->T
SEAIBIEL, TR 7 7 b S & - THAKTER
SO CABE L BN bDEEZL SN,

LAL, TR 70 SEME—RICI0OBETO T R
7P EOBENARD BB ENSEZEED
nb FRIsVFZOHODIEELEEL 5N B TOCIK
DVTRZE NG EEMOERIZRD D it - i

4 = & &

I BETOIKE, PO RN T OB U AS
DTOC % JIE L, ROFBREE:.

1) EBBHLASOTOCEIL12~27 ug/m3 DT
Holz.

2 EERUAE (TSP) iKxtd % TOC DHEE, JE

I AN B No 17
STHITIEH11~18%Tdh - 7zh3, STHTIRTSPAE LL
B 278, 6.8~T79%DOHH &S -7,

3) TOCKRTRZ 7 VIEHDIEETH B X v €V
HE & RIFS BB GRARD Shiz.

4) TOC DWRSMIFHMEIN7I T %ZRL, 2um
PIT O#yNETFEBS D TOC 132 D60~T70% % &b,

X 3
1) FxE, FBRAEHHRN  EBBLAKLLK
[ERHRERMEE"  (1984).

2 HRRB, SEEL EIEE & L BIK
B © I RIRAEDIRAER, 15, 21 (198D).

3 ME E, RN KBRAERERER 1T, 32
(1989).

4) MEERC, O OR, BAK
FRERER, 12, 13 (1985).

5 FERiEss, $ARHEK  BREAE VY -, T,
68 (1985).

o AbiEE N E b

Total Organic Carbon(TOC) Observations in
Road Dust from Studded Tires

Hiroshi Sumida, Tomokuni Hayakawa

TOC concentrations in road dust collected by high volume air sampler were measured

to evaluate the effects of studded tires at three stations in Gifu Prefecture on October

and February in FY 1986,

TOC concentrations in road dust ranged from 12 l.xg/m3 to 27 Pg/ms, and noticeable

difference was not recognized in October and February, but concentration ratios between
TOC and total suspended particulate matter(TOC/TSP) were 11-18% in October and

6.8-7.9% in February. The relationship between TOC and benzene extracts, which is

a index of asphalt derivation, was shown to be linear, higher TOC being measured with

the increase of benzene extracts. The distributions of TOC concentration showed bimodal

pattern at around 5 pm and 0.5 pm, and 60-70% of TOC were in fine particle(below

2 Pm). '
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Measurement of the Vibration from the Tokaido Shinkansen Railway

Fumio Okuhira, Kunio Kato

Because of an increase of train and speed up in Tokaido Shinkansen railway, the

vibration from the train has become a matter of concern.

So, the vibration were measured at 12.5, 25, 50 m apart from the rail at every

10 places in Gifu prefecture. The results are as follows;

1) The difference of vibration level in the place was 20 dB. 2) As far as the point

of 25 m from the rail, the vibration level caused by train passing through the near

side rail was larger than the level of out side.

But both level were nearly equal at

50 m apart from the rail. 3) Frequencies of peak level were shown in both 8 Hz and

16 Hz. And a part of high frequency decreased at far from the rail. 4) Vibration

attenuation was 2-3 dB at double distance.



43

MBEMOBERBABTRRICET 2HE
(% 3 )

MA—REERBICOWVT

X I =
' A

1 & c & I

BBIC B 3 EXR N EORBER A8 5720, B
FIG14ERE 1 & IBPY DIAEF I S8 I A TS T 204 Hkigh
LTws. 180w, KRR & KERkIc D0 T
BWEL, REOLGOERBLLVICH BT EEHE
Lic. #2287 Tl REEHONFSVTHEL,
B RTATERE 4 72 © DEERIRA BRROSEHRBLOFL L
W - B ORI AB T 53 ERENT LA
5 i Uiz, ®72, COD& LT DM EMEIZHA
BEBOR 19 BERSVT LMD, BRI 27
5V b VEEROSN T LIRS h.

zow, SEE, REMcBY 3 —KEER (YT
3V b YOEER) RT3 EEHNCHELE
L7zDT, ZDREEEHETS.

2 B & FH &

2.1 BEEMARUREDMN
AL, B GHIEE | 02kme, GAREKE:
2,350x10°m3, K 0.Tm) D& Lz,
FEHR I, BAI6EA AD o ERTE3 AETEL
mFEICADYETS A, 848, 11AKY2HDFE4EHE
L.

2.2 —REEBOME

221 BiF—-0.%

R, HEEETE A OBIS — Ok AR
L7, KZE05m, 1m, 2m, 3m, dmM» 5 /NY FVER
KB 2k EENFN0mMIOBHE L ~ 6 K
FoRAEL, PEY 2K, By 2AKUHR 2K
L. b, BUKOBES BRI OBAIE, ThEil
HLiobevic At wBid, B iEFREEBE
2 X AFRR CEBAE L. BOOBHEY, B
E A L BRI R AL, —ERRME L. KE
BRI BiE T L, SEIE LT ORER

#ON B F @B & H %

W& 1 ~3Eicay CREECREZMEL . WROR
BEAZC, —ENBRBEROAL v RUKE Y OBRER
AENFThLKRUDETHE, ZORRNOBREER
L-D, ME&EiZC-DTH5. EF0sHERE TOBRAE
EERUHRRIL, ZhZThoSHREHRBORIEELE
EHEREUL. SKECBY 32—B %) OREERIIH
OHMEHEE TORRE(LBTH 2, 5%ZDARMEO
2f5E Ui, BKBITBY 5—H Y/ OHRED, H
BRIC L TsRed /e B eh O FFR BRI BEAUBRIS TR 7 B
OFFFEASH L. &KEICBY 5—8 % Otk
ERE, COREER,OSIPEREZLFIVES L.
o2, 8 BOREIC SV TR 24FRIAEEL L. 715,
BEvORERRE, v1v 777 I{tFr b )y LE
¥, XEEE BB THREREETEHOTREL .

2.2.2 KEMEHNDSHI—REES
mwth o> S v o F vBERD L LiICED—
WEERREOHEAFS & & L. LBYERES
(ME13.3cm, BX40cm) ZHLO 1 BEXBLY
FKZESm (HE) E12m (FB) K& 2 A F>—il
RIfGE L, BRERYS 7 D O B iR e ki, ol
L, +HAEKERLENE X, BEOEEBET HKEL2
mE10mICEE L. WAE, 221 0HEsFRHO
FAEE L. AlEHE, MEesmase’® Rt
FHEAE L, MEEERLBYER COD, suo74
La (Chl-alWd), BEMBMBREEE Ui £/, K
HBFHE L TEEECOD (PCODEIEY), HBIETOC
(PTOC &3 758 b B TRIEL 2.

I WBRRUEE

3.1 KBEEBEOSHER
EXRBHCET 3T S V7 b YORARITONWT
i, kBERESAEUBRTSHS EEHNTNE®
2T, BLO—REEBICE T 37KE L BEO B
BERLRLE. L, BEHEBETSD, A



44

B3I EFTH -7

IKIRDBEFERICOWTIE, KECB W TER27.7°C
& A& HH 58°C THIZCCOIKIBZED B » . T DKIEZEIZK
IR A BENS o, FAE, KESMTE
HH#B202°C it L TRHA48°CTHITCTH »7c.

Tk RE OFEHIEBIC DV T, KERBWTE (
8 A) 5lklux, & (2 H) 87kluxThb, EHO
BESLHI D6 EEP -7, KEL mE THERD
BESZPLIOEDP 7205, KEIMELDENELAT
i1, BEHCE BEMREL, BERCEETH-7. L
fotio T, —IREEBOEHETHEEL 2158, KK
mE TIHKELBEOENEHOEREILED, 1mdk
DN E T A TRKEBEPEBOBERICIES bDEEL
Sz,
Wie BT 5 1 BEXRBRKEHNSmTH -7,

x & 0
20 10

B E (k)
30

o—-—0~ » —0—-—0— - — 00~
— e @ — - — Q-

B KECBD BKIES BEOFEFHLE)

3.2 @WYTSvy b UBREROFHES
w77 v~ vEEROBEESHOEHED LR

Chi-a (mg/) PCOD (mg/1)
0.15 0.1 0.05 0 0 1 2 3
— G 1
» !
1
! —o0— 8 8
|| e
L :

& B (m)
2 75 v~ vBEROBREAHROEHED

1%, KRR A Y &SRR L,

A B AE R No 17
B, PUECKECEDOCHh -akU PCODERIELT.
=055, B (8H) &&H1 (2R) oRER 2
KU, B#ficBn T3, KE»SKEIm SVET
®Chl-a U PCODZ, kEftETHEbEm<, KED
B & bl L. 2hi b igokigicsds Chl-
aR U PCODI, BIF—EDEWEERL, KEFMEDHE
DD D—Th -1, ZFERLB VT, Chl-a KU
PCOD 1 B ¥ o /k T O & /KR 4 m OED R % R
L, 2Bichiz0iHE—E Th-1z. T7bb, W77
vo b OBEROSHIE, BIKEKEMEICFEL,
KT LBIHLOE—FELT. COTEE,
Wik LT Bk BRBsERs h, £ceEREe
e3P c L IBRL TV A bDEEL SN

3.3 —REEBOEE

3.3.1 —XREEZOFHEDH

BIKBIB T 5 REERRUTREOEZHZH %X 3
iRl BEERE, BHOKE,OKEZMELD
BCE» -t BickETORLER (BELER
=L, $9g0,/m¥/ATH 7. KYORAEERITEN
K HATELS, KETEVEN 1g02/ms/BTH - 7z
REEICB T L RE (BENER &, BEERICE
BT 5 @RS D, EHOKEEETEWEERL 2,

BB E (20/mYH) BRI (20:/m¥/H)
g
B ;
= !
] 6_:
8—"- 8".
0 5 10 5 10
)
g
g 4 11A 2 A
® 6
—o— kR
P 32
8L sk

3 BKFCB HHREER L PR TR



1989

KECIILBIch iz » TEWETH » 7.

K 3 OREFERROFERRONHE b & ICES FRIK
BEL, 1m2%ich OREERIOIERESRDS &
EbiT, T OMERERD O IERERE 2 L 31T BAIERE
W) DEIEEERAEN Lz, ZORREE LITRL 7.
BRSSO RBEERIE, S8 HD11.2g0,
/m2/H, BEH»H2HD28g0s/m2/H, Fn568g0,
Jm2/E T H -t COBEERIZERBLOELVE
B DIHEFER (6.6 ~9.7g0,/m?/EN Y IiZIZIEH L 72
IR | S R BRI (T SIS B ERIC 1R B8, B
5 H, BESIATH -7, FEERE, BEH11H
D 1.8g0s/m%/H, WEH5 HD—1.6g0,/me/H, F
#/505g02/m¥ A TH D, HAEERBEETTbIT,
Bh 5 RIICHD TR TER THB T E ERDI
coMERE, B ik s ErmOBREENLTO L.

&1 BAEE WRERCHEERDOFHEY

(gO2/m2/H)
- R £ E B
&
BaEER WO OB | MAEER

5 A 9.9 11.5 - 16

8 H 11.2 10.2 1.0

11 A 3.3 1.5 1.8

2 A 2.8 2.1 0.7
i 6.8 6.3 0.5

3.3.2 —REEZICEI(CODE

SO TINE N A ZBLRFEL B S5 BE
DENTH BRAERES, 77 v b v OB
L>TEEZN, B 5 0Rb i EamADME1.05 %
AwacdEETaE, BARIKIRDATNSERREIR
RickbRHENS.

C (g/m2%/H) = (02(g/m2/H)/1.05) x (12/32]

=0.36 X O (g/m2/H)

CORMS, APEMEERIRERECHEETSL018
g/m¥ B, %1, BREHMOMERN?02km2TH 5 T
Lo, REECHELEMO—REEREI 13.1t/5F
ML 7. '

WA 331 Bk D PTOC & PCOD & O BfR %
Rpizd T A, PTOC/PCOD=25(n=>5 r=0933) D
BimEmED ON-C D, CODIRBEL /EMo—
WHEFERR 328t/F L RdE .

3.3.3 XBENSHICODEES

BIETEN L HER—REERDEHEE L ERT 5/
W, W77 v~y OUEERNL S COFR—IREER
AT A& & LT

45

W75 o v OiERE% 1 m2 47 0DH Chl-a &
ELTRTER2 -, BB OO THEESmE
12mAHEgT 5 &, FEESmTHEE174mg/m2/H, F
E12mTEE 21,1 mg/m/ATH Y, FIHEFHBREDNS2
BERESEETH -1z &S, KES mEUNTOM
W75 vy s v OLERHMNAEREORESE HDTH
BT ENHEMTH S, KES mickld 5 kEEDEH
EEICOWTIE, RiEA5 A D 4.2mg/m/B, E&Eh2
B®280mg/m¥HATH-1. 5 HOLERMDIINT
LiE, BIRCO—RAEFEROERML OO ML D ICEA
DEERNEDETHY, »2, BHEETH-7C
LicERLTWAbDEEZ LN

T 5 mic B AEED Chl-a 4RI, 1m2 %4/
D O B EEp R BIER 0.2 km? & EROBEEFED
TEHT 5E 1.2TL/ETH -7z, $7, B #licBit 3
Chl-a& PCODO M, R4DEBOTHY, B
AEE » 5 PCOD/Chl-a=25TH -7z, Lich-T,
FERDEE s micB ) 3EMOChl-alifE & % PCOD
ICHET 5 E 318t /FELRAE NI, TOMEE, 34T
k7 CODHEDEM—IREER THS 328t /F LiE
BUTH-7. 375bb, MRNEESINER 7o Y
DRI I LUERICREBIEEZRBLTHEHDE
ZZohik.

%2 o Chl-aROEMEY

(mg/m2/8)
KB Chl-a &
(m) 5A | 8B | 1A| 28 | ¥4
5 4.2 24.5 12.8 28.0 17.4
10XiF12 | 101 25.7 17.0 31.4 21.1

10~ 9=125.3%+0.64
7=0.886
n=30 L]

PCOD (mg/b)

0.2

0 o 01
Chi-a (mg/)

4 Chl-a& PCODODBER%

3.4 —REEBLHFASHEBLOLE
REMICE T 2 BATERE A b OKRBRRARNR



46
%3 —REEBRIFAATEREOHK
(t/4F)
IH H COD#EE (AY(B)
—IREER(A) 32.8 1.4
BRABRFEB) 23.2 —

oW TI, EXRBADOEL V& By i ITid
BiRETHBET EEFRLI. ZORARTEE BIN—
WEERACODHBEME LTHET 2 EEX3IKRT X
3L,
75 v b vOEESREHOBEBREMELTHWAT L
H3RE S DICTs - 7o

3 ¥ & &
EXBRILOFEL VBB OV THNO—REERS
FBEL, ROMEEE

1) KRebHEEEE, FEELHT OO THEENCED

L, KE»OKEL mE TREFICE B3E(bDH 505,
R DBENE T ATIIEHELIZE -T2,

2) fEMET S v b vOREROERESSIE, EH

KiIEBIBEL, KRPitRLBIblDE—Th 1.

3) WMEEERIR, KEI~2mOBTEL, PTHE
BB TRKETHIgO/mMY/BIC SIS o /2. &
B TR EMiclb~TELS, KATEOE N 1g0;
/mB/ATH -t i, BEEIBYZERERE, B

—REEBRZAABRERD 145 & K &<, EY

B B ER No 17
HFERICHRT 2RSS - 7e.

4) BAmENc D ORBEERIT, REH8EOD
11.2g0s/m%/H, &L 2 HD2.8g0,/m?/H, 53
6.8g0,/m%/B Th -7z, —FH, HEERIESHSIIAD
18g0,/m%/H, BEMNS5AD—-1.6g0/m%H, i
05g0y/m%/H Tdh - /2.

5) EROMRN—kEERE, CODICEEL T 328t
JETHD, LYE~DOCODRARRE2321/F0D 1445
CHEMT BT &b D, —IREENBIROFEEZPRL
T3 EDPRELMITIE -7,

X 3
1) AE B, B B NESh BIEA, IR

R, KREA | EREAETERER, 16, 31
(1987).

2 KILER, NEEFL EIEA, HP 5, HiH
X, ETEE @ ERRAEPRRFER 16, 94
(1988).

3 G BAKEGEVIE G #7ER R HEE
g, (1982).

4) AREMR, RHIEZ  EXAEVRRMARS, 22,
99 (1981).

5 AT, HReEck, RHIEY | EXAEAR
FERes, 51, 11 (1984).

Studies on Eutrophication of Pond Matsunoko {III)

Primary Production of Organic Matters in Pond Matsunoko

Akio Ohe, Hideya Murase, Yutaka Yasuda, Norito Watanabe

Primary production of organic matters, deriving from photosynthesis of planktons,

was investigated in situ seasonally in the center of Pond Matsunoko in FY 1988.

Phytoplanktons, expressed as chlorophyll a, were maxima beneath the surface layer

and decreased along with the increase of depth in August,

but they were almost the

same through all layers in February. Annual means of gross production, respxratlon
and net production were 6.8 g02/m /day, 6.3 gO /m /day and 0.5 gO /m /day,
respectively, Net primary production caluculated in term of COD in the year was

estimated to be 32.8 tons and 1.4.times as much as the annual income of COD into

Pond Matsunoko.
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i fn 61 | fo 62 £ &
A HHE R
" 2

# &5 & (%) g7 45 & (%)

Chromulina sp. 37.6 | Cyclotella comta 32.0
Euglena sp. 220 | Synedra uina 298

4 A | Chlamydomonas sp. 151 | Schroederia setigera 159
Pandorina morum 15 | Micractinium pusilium 6.4
Micractinium pusilium 2.2 || Actinastrum hantzschii 6.2
Scenedesmus longispina 222 | Phormidium tenue 529
Scenedesmus bicaudatus 144 | Cyclotella comta 19.3

5 R |Micractinium pusillum 125 | Ankistrodesmus falcatus 6.5
Phormidium tenue 10.7 || Scenedesmus quadricauda 52
Peridinium sp. 85 || Scenedesmus abundance 29
Phormidium tenue 758 | Phormidium tenue 94.6
Micractinium sp. 51 Coelastrum microporum 1.2

6 A |Chiorella sp. 4.1 | Lyngbya sp. 1.2
Scenedesmus acuminatus 20  ||Chiorella sp. 1.0
Synedra sp. 18 | Ankistrodesmus falcatus 0.4
Chiamydomonas sp. 333 | Ankistrodesmus falcatus 36.0
Coelastrum microporum 109 | Lyngbya sp. 19.0

TH |Cyclotella comta 9.1 - | Coelastrum microporum 7.1
Phormidium tenue 85 | Cyclotella comta 6.5
Scenedesmus abundance 6.3 | Scenedesmus denticulatus 55
Lyngbya sp. 63.4 | Scenedesmus quadricauda 16.5
Coelastrum microporum 13.1 Chlamydomonas sp. 117

8 A | Scenedesmus longispina 53 | Dictyosphaerium pulchellum 115
Chiamydomonas sp. 4.1 || Ankistrodesmus falcatus 9.7
Phormidium tenue 28 || Scenedesmus abundance 7.2
Phormidium sp. 918 ||Merismopedia Sp. 820
Lyngbya sp. 3.0 | Ankistrodesmus falcatus 34

98 {Coelastrum microporum 1.3 | Scenedesmus ecornis 2.7
Scenedesmus acuminatus 05 || Trachelomonas volvocina 16
Scenedesmus longispina 05 |Scenedesmus abundance 13
Coelastrum wmicroporum 56 | Synedra acus 18.1
Chlamydomonas sp. 40 | Cyclotella kutzingiana 11.0

10/ {Scenedesmus longispina 34 | Ankistrodesmus falcatus 74
Scenedesmus denticul atus 2.3 | Scenedesmus sp. 6.7
Scenedesmus acuminatus 2.3 | Euglena sp. 6.2
Scenedesmus acuminatus 85 | Scenedesmus bicaudatus 8.6
Euglena sp. 42 | Scenedesmus longispina 7.7

118 | Chlorella sp. 38 || Scenedesmus ellipsoideus 5.9
Ankist rodesmus falcatus 25 || Scenedesmus quadicauda 54
Peridinium sp. 2.3 ||Euglena sp. 32
Euglena sp. 70 (|Melosira italica 38.3
Chiamydomonas sp. 6.4 | Scenedesmus quadricauda 7.7

128 | Scenedesmus longispina 2.1 | Dictyosphaerium pulchelum 6.1
Coelastrum microporum 2.1 || Scenedesmus bicaudatus 46
Cyclotella comta 1.3 | Euglena sp. 42
Euglena sp. 334 |Melosira italica 68.4
Chiamydomonas Sp. 5.7 Westella botryoides 4.7

18 |Cyclotelia comta 05 || Synedra sp. 20
Melosira sp. 05 |Golenkinia radiata 16
Ankistrodesmus falcatus 05 [|Coelastrum microporum 1.6
Euglena psciformis 08 ||Melosira italica 858
Chiamydomonas sp. 78 || Ankistrodesmus falcatus 4.1

28  Micractinium pusilium 14 |[Cyclotella comtia 1.6
Cyclotella stelligera 0.7 | Chiamydomonas sp. 1.2
Trachelomonas volvocina 0.7 ||Chodatella sp. 04
Chiamydomonas sp. 6.5 |Melosira italica 726
Trachelomonas volvocina 39 ||Phormidium tenue 128.

3H |Ankistrodesmus falcatus 39 || Asterionella formosa 28
Cyclotella stelligera 3.2 || Chlamydomonas sp. 24
Coelastrum microporum 2.9 || Ankistrodesmus falcatus 18
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YD Melosira italica % Cyclotella comia FEHHE —8
HREEM -/,
Ll s, MEFMIcBOTRERICEBT S Melosira

italica EOHBBAORE LD B0, REK AT

Phormidium sp. FOEELEL, Chlamydomonas sp.
LI, Euglena sp. SOMERFAS ORIERM
PADT S v b VSBERE S ABRAICH S EFAD
.
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3.2 REMOTSV b

3.2.1 BEH0TSv7 FUOER

WEBICB D AHEEABILDEELTS VI b vD
BRAZMAR 2 iR L. chick i Phormidium
sp., Lynghya sp., Merismopedia sp. 5 DB #
BEERLPTVETADE, HHEENOBLULEELS
TEMDH B, HERHIRO TR 6 ~9 HOROD
¥1rBRIKR N, &1, BBED Cyclotella sp.

1 4%y =10% (Bt kb 284)

Merismopedia sp.

Lyngbya sp.

TTTTTITITTIT T I TTT

Phormidium sp.

Melosira sp.

Cyclotella sp.

Synedra sp.

RS ERRRRY IR R AR RE RN

Chiamydomonas sp.

Pandorina morum

Golenkinia sp.

Micractinium sp.

Dictyosphaerium pulchellum

Coelastrum sp.

Chlorella sp.

Ankistrodesmus falcatus

Schroederia setigera

TTTITTIT I T T TIT I T b I]W
<

Scenedesmus sp.

3

Chromulina sp.

Peridinium sp.

Euglena sp.

Trachelomonas sp.

T1 ]”W

W16 148
4

6 8 10

IBFI624E

12

TBFI63LE

2 4 6 8 10 12 2 (A

K2 MEBBcBdsELTS v b /HOEAZEL
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=, IGEMD Chiamydomonas sp., Coelastrum sp.,
Ankistrodesmus sp. Si3E0REREZE TR 60, —
MO T ARG AMABLEELEEEbD
S fhs, HERZLENNS bl B, RESO
Scenedesmus sp. bEMAEFUTAHALNID, HFK
RELABELSHEEBENICH -1z, ZOME L TEIE
614E12+ 1 B CR¥EDIED Euglena sp. 53, BFI624E
1 ~3 B CREEED Melosira sp. BEEERHLBLL
DFEE B

3.2.2 HUENNSBETSVY FUBROBRBER

7o v vHORBENNORESRIK 2D S V7
b ORAZBITRFEATD I WOT, FURICTHK
BLLRE3IKRLE. chickhiud <y — VRIS K
EWEREFS v b EANKRESE LT LT B,

BRG] + 62E & bic 4 ~ 9 Fich i Tl sy — VH
BEEE (0) 120 E &7D, HBMEDSKE b -k,
RR614ED10~ 3 B, FR62ETIX11~ 3 Biedh i T,
BB, ELOEZOBHITHI T, /54— REERE
(0) 1206 LLF &72 0 HEBRRZE(LA NS WIERITH -
7.

1.6
1.4~k
1.2
1.0
0.8
0.6
0.4

rep — g (0)

0.2

o | S T T N S A ST S U S MO O Y S T |

IBFI614E HEFN624E BRFNG34E
4 10 12 2 4 6 8 10 12 2R

6 8

®3 HUEMSRLTI v b HEOBEAZEIL

PDlEiERE, 77 vy by OBRLBEAGOITCHSB
&, BEPOHEDIBDITHT Ty — VHEEE (0)
MK EWEREI, Merismopedia sp., Lyngbya sp.,
 Prormidium sp. % OB B —RAICEIEL 77
7 b B KECER LI Bbhik.

3.3 WEMOTS VY by OKEST
3.3.1 7S5y 0K ESR
BHEICBTA 75 vy b AEK4 DA S S 7R

L7z, ehitkhid &R & b IBERI VW TIIRER -

Ronihotocds, TORBREREIIEDEID, 75
VI VOKESHICRBETOENRD LN, T8,

B A B EEE N 17
EHMEORFHIILIT OB ThH -7z,

No. 1 #if5ld Scenedesmus sp. 75 29.0% L&k %<,
WNT Coelastrum sp. H3 128 %, Cyclotella sp. B8
QT%ThH 7.

No. 2R3 Chlamydomonas sp. 55 40.0% & 12133
MarbodTREE L, ROT Scenedesmus sp. 75 11.0
% & 15 o1z, E£1:Cyclotella sp., Coelastrum sp.,
Ankistrodesmus sp. L 5 ~71 % ThH- 1.

No. 3HimdNo 2 IR L TH D,  Chlamydomonas
sp. M 3T18% 2 EDHHELEL, RWT Scenedesmus sp.
WS 14.8%, Cyclotella sp. 7512.4% Lis-Tz. 15%,
Coelastrum sp. bHEKHE 0B E LD/,

No. 4 #uld Chlamydomonas sp. 75 300% & %<,
RN T Scenedesmus sp. 55 262% L1857, No2 &Lk
89 5 & Chlamydomonas sp. BEAD L, Kb Dic

Scenedesmus sp. DSEEM U7z, £72, Cyclotella sp.,

Coelastrum sp. bHBHEL L, ThEFN8.2%, 1.4%

1 Phormidium sp.
R Anabaena sp.
Cyclotella sp.
Synedra sp.
Chlamydomonas sp.
Coelastrum microporum
Ankistrodesmus sp.
[ Scenedesmus sp.
Trachelomonas sp.

MY EEIMOE IS

R4 WMFHOTF V7 N DOKESH
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% i,
No. 5HH g Coelastrum sp. 58 3B8.6%% 5D,
RNT Scenedesmus sp. 520.0%, Cyclotella sp. B3

14.0%% 572, Phormidium sp. bHEHNEL76 %
%% HI.

No. 6 1 No. 5l & F#kic, Coelastrum sp. 3
20.2%, Scenedesmus sp. 13206 % &£ - 1.
Cyclotella sp. bHENE 11.4%% EHb 7.

No. 73l f5.43 Cyclotella sp. H546.8% L 730D 13 1T
Ao, IRV T Scenedesmus sp. B 14.8 %,
Ccelastrum sp. H312.4 %% 51,

3.3.2 JMEULEHSREKEST

IKSES 7 DR 2 BB L THET 57:-%, 3.2.2
ELEBEIC L Tovy — VHEBEREAE RS, FrFas sk
ERR LTS kiRl 7. Thickhid, No.2, 3, 4 I
BOTHMELEL, BRI LTNo. 6121 « 5 DI

OSSN, 3BCRDUT 5 LR 1B,

BEROREIIIROBY TH - 1-.

Wb, 21 BEEENRAT 2MAEPLET 24
RT, AHOFREREENTH L. &2 FIBLRE R
LEFTAHET, BRI BESHEULTVS. B3
FHINo. THIE (RHED T, F2 B & RT3 LHE#E
D Cyclotella sp. DRI ED, 13F50% 7% 5%
T3,

@ ®

® @

@
e ®
W ® ®
=
= @

®

@

h) 0.2 o4 0.6 0.8

st g — FEERE (6)
K5 HEBEFIVI /KB FYFo s A

PlEokdic, MEBHicBOTIRE&MEES 7T vy
b ORREIZOWTIREBIEF-8T 3600, HBRER
DWW TIFRAT» S FRHER iU TIERZE(LS 5

BRH BN, WA TH 5PEN DEEHRRS L.

LT AT, EEOHIT- B FEOKEKESHRE
itkhiE, pH, COD, T-N, T-P&E/KEDHSEMIC
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X BEIPBALEDENTEST Y, TEIOEEIc>
CTHRETS -7 &0, BBE~ORAE|OF
RABEFICBOTE, KERAREILTI vy M rEEY
FABRAEET I LOBBRIKREVHDEELONS.

4 % & &

EXRBMORTHENRICLT, 777 vOER
EALEKERTICOWTHAEZTY, ROMASELN
7z,

1) EFicid Phormidium sp., Lyngbya sp. ED
BEHEDS, KRBT Melosira sp. SOERIEL Euglena
sp. F O E RS EICELRE L1582 HEN A5 N
—7%, Chiamydomonas sp.‘, Scenedesmus sp. LD ¢
HHRTEFSHLOKBICOI TBLEBEELLZ T EDE
Mot

2) EMEBLTAHIEE, Phormidium sp. SO
EERAE6~9 AORCEIMICEEL, L bR
HR TR0, BEED Cyclotella sp. R, R
D Chiamydomonas sp., Ankistrodesmus sp.,
Scenedesmus sp. FITERZBE L THIRAL /.

3) 77V b YHOKEAGTE, HREICIER
FaL B NS - fohs, BRILBIC OO THFEHA A
S IRHERITG TEFELL TV 20 ERD .

4) 770 b HEOEREEKFES R ENERK
KOFHEL /& T A, BAXILTIEERFENE LI
HI2BF~BRICT7 v VB REENT S
EB5In D, IRESHTIRBASTRAL, B0, MR
IR TE, MAR| OEESRBES L.

X Bk

1) Al E HEt WSt EAEA, IEER
K, REELE | K BEAEFIFAER, 15, 31
(1987). .

2) KUOER, MiEFh, EIEA, Hb #f Fak
X, FHTEE kBB AEFRAER, 16, 94
(1988).

3 KITER, HiFth, KH B, EISEA I HEE
INETFEAREERR, 17, 43, (1989).

@) BREHEREETREETEE RRRAEWER
EVEKERERSEEREE"  (1986).

b ) BAKEFBEMESR | WRREEEEE
(1982).

6) HANE/ER: sAEE, 6, 379 (1978).

T RILER, FNEHE  RARER.
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Stdies on Eutrophication of Pond Matsunoko {IV)
Seasonal Succesions of Phytoplankton in the Pond

Hideya Murase

The seasonal succesions and horizontal distribution of phytoplankton were surveyed
in eutrophicated Pond Matsunoko from FY 1986 to FY 1987, The dominant species
of the phytoplankton were Phormidium sp. in summer, Melosira sp. and Euglena sp.
in winter, although Chlamydomonas sp., Ankistrodesmus sp. and Scenedesmus sp. appeared
through the year. In horizontal study, there was little differences as constituent species,
but their ratios on numbér base were different in the study points where were affected
by the inputs of nutrients through River Hiraiwa.

#

No. 17
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4) THETH 5 - DEMAICE O B EFI558EE~ 624
Eofzyr—s (BB 2HVTpHOK RIIHYTE(L
fHE A RRE L.

¥ 7z, EBFN63LE 4 A 25 ERLITEE 3 B % Tst. 4icB Y
ZMCERDOpH, KB, HEBRRE NEEHERUA
#HOHBIME, REEZsEURE]LEZEACTHEL
fo. 158, BREMREBHASREDT— 5%, MR
IS L DBUKERT — ¥ EFH L.

3.1.2 BBAEHAE

BpHESZLELWIEREHA (st.4) R¥Fzad

W LRI VRINERE THIS (st. 2) KB 2 FHLEoO
pH, kifl, BEREEME LITDO% LI %2~
4 EEEHR U4 MICh - DA L. 0k, AHER
634 4 Bz L /2.

3.1.3 AT RE

FEFI624E 9, 108 KRU'634 2 HDE3E, st 1~st.7
D 7 FEHEIC BT ZFLEOpH, Vy—7pH (U
FR-pHEBED, DO%, MIKORREEBBOANR
TFEC U fchs > THREL /.

%7z, WFI63FE 8 H (FH) ROFRLESA (XD

DOABICHBOTIE, st. 3~st. 6D 4 FEHKIKBOTH
EHER L OBSBIIOVTOHABLL.

3.2 RMEAE

Kkig, pH, HEBRE: JIS K 010205%>.

R- pH: RS0 HEY.

fIESER (Voo7 4 0aBELTHRIE) D SemX
Bem®a FF— b &R0 THAOAOEREH O &
BEREMD, &7 RBHEPIEEICRD THER, BIER

wpmateet Qi Ly on s s vaBE LTERLE.

FEBHORE | HE SRR LR L TR BIR
BRSO TREL .

4 HRRRUER

4.1 Kg)NhFEBRICHET SPH OEBSE

411 BEHEBRUSHED

TEFBEIC B 5 st. 40 pH O BRFIME LA,
2 iR g & S ICEFI604E 3 B EAE BT K E IR EREN R
»ohi. T8bb5, 60E3ATTOpHIE68~T6D
WEATHBLTEY, £HOBE /NS (ERREENS
—t b 26%), BB THIIEAEOE/ERIE, &
EAEHITOORETH -7/, L, 604E5 ALIED
pHIZ68~85D A THBL, EHERE~ -tV
T6% ERELIE->TWS. $72, BEFETEHHGL

7 N B E R N 17

- BBHTE (6 4

B2 JIBAE (st.4) Tk 5 pHOEEHER

8.5
8.0
= 75
a
7.0
6.5 L1
S634 5 6 7 8 9
#HOE

B3 JIBARE (st. 4) icB 5 pHOEHES)

1 l

1 1 1 1 ] L
10 11 12HL1 2 3
# A

73 FSIRARSSED b .

Lo DFEEM S, KEhEORmpHE R B
BOFERLED S BRI Uik o b LRI N,

wiT, st. 4 OpH O EMEHEK 3 1TRT. 5 AR,
7 BRUF10~11AtHIcpH 8 2 Z 5 SpHOsEFRRICH
AENTENBD, WENICAH I pH O ZE B 1T EHET 2
AERLTEYD, HELEHEHIFERIRBOIEEEr -
7z.

4.1.2 BEH

st. ARUst. 2ic B 3 BHBEEOKEREZK 4 iT;RL
Fo. BpHESOEL Vst 4 OpHIZ 148 ~ 168 R 5EIT
BAE (pH88), 2Mi~ 4 Bpfhiiici/IME (pH6.8)
% & oM 5L HEBMHED b hiohs, BEE LT

9.0
o JIIBKRHE (st 4)
A RIUEEE T (st 2)
e} 8.0
o
7.07—
{ 1 1 i 1 !
12 16 20 24 8
oA B oA
K4 pHOHZEH (AZEHEMELRAE6H~TH)



1989

B/EL st 2T pHOBEFH I AD OIS 2. Tz,
st. 41T 5 pHOZE ) 7 — o EpHERRIT B B HH
BT 2 BMIKBORLET S EARBEI NI,

4.2 BErHEREREE ZOHE™

NN E I B 2 KREMSAOpH, R-pH KT
DO%%B 5 TR L 7chs, T (st 1 bst. 7 DHED
IS pHRU DO % DAL AH 1E 3 BOFEERER & b
FLEM LT, dHbb, pHEDOZ RO ELL
g —ERL, st.2~st. AOBTERL, st. 4 T%h
PN DE (pH83~9.1, DO% 116 ~121%) %Rl
7248, st. 6ETTHEL, st. 6~st. 7T TIHHUT—EDHEES
ofc. F7z, FMpHHBRRHCRBLIARBNINGEA S 23
DREREE R0 TE, SpHRBREIE IS, -7

NS DR S, KENIFHEBOBpHEAR I I
OEBI L3O TEHEL, RENRNNTEMICHE
T L, DO%E EHILBRICH BT LI ENEES M
i -7z, E7, WFENOBAEBICBOTOHEFICES
R-pHIZEE—EDEARLICEMPD, COEPHERL
ERSENECNIBTRIKENT 2b0LEZ o0,

4.3 BSpHERREICHT BFAFRKR &5 RE

WWrREICE Y 2 KEEWSEOPH, Hl KO REE
£ 1IGRLK:. SpHOFEL WOst, 3~st. 5D | FRIZET
KEEPER L S LRPLIEROATHERINTE
D, EpHETEEROBEESEES k.

FTT, TOKBIEB 3 MEBEROEEEES MIC
T A izdst. AN EHBEROHEB ARG i, F/, st 3
~st. SO EHRCEALOMNERER L BESEICOVTD
FEERAEEZ 2 IKRLI.

Z DR, st AOTEBERIIHE L OfMicr=—0.61
(n=35) LHEOHEMAERL, REETHICNEEE
DHEINL B SRtz i, FHiBICH A
HEERG, B, 2Bz 0 ik Z28EE
BEvoh, Fic, HANTRERRULE bst. 3~
st. 5OFEpH, HERBICBWTHBEERH,SE O HED
b o i,

BREEMAICBY A AEREOBLSBIIERic A v
UaTBO T EEN, LRy A BEP I XAED
HHEENEL, chooBEsmpHICE S T 58DE
HEI .

4.4 BrHEREREOHETE

REEDRERNIS, pHEDOHIEr=081 (n=35) &
SBOIEDOMHBRGRAERT C L, BpHHEEEODO% I3
110~120% & BfEfIDIREETH 5 T &, Fic, HpHDS
BREOH 2 BMICBOEDONS T L EMNES T

b

DOgafn#E (%)

st. 1 st.2 st. 3 st. 4 st. 5 st. 6 st. 7
#HE o=

e pH —— e B [E]
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w: DO% ———-:E3E

E5 #FictksdpH, R-pH, DOBIFIZEDZELL

#1 SREAEMSOPHEAKRDRE

W mmes | pH Mk DR
&5 " P FIRHGRY | T
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B6 JIEARE(st. )itk 3 5B O RHET)

b, BEROERIEEBEMRSTRINS. Zho DM
R, BpHO B4 20/NAJIITHRD b4 5 B O%
REFLULIbDTH -7z, /-, @BpHEZOELL
st. 3/ Sst. SOFEXMNTR/KEISELS, FKERHAE
RETHEEL L, B, AIRBCELK»PLEROA
THREINTO A LOMNERREORELBORIETHD,
LN HABRETREBONBEBEIAD L.
IhoDl &iph, AENERETRDHLNLEpHE
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F#£2 KENhFBRCB) ANEEERLBLTE
)] x % e
MR A | R : HER | (HEERER HER
(mg/1?) B & B %) | g/m® g 5 ® 9
Nostoc sp. 83.1 Cymbella sp. 246
B K G Achnanthes sp. 109 Gomphonema sp. 234
(st. 3) " 172 Gomphonema sp. | 12 452 | Hydrurus foetidus 194
’ Lyngbya sp. ? 09 Synedra ulna var. oxyrhynchus| 157
Stigeoclonium sp. 08 Ulothrix zonata 4.6
Nostoc sp. 886 Ulothrix zonata 205
& K 15 Stigeoc lonsum sp. 28 Nitzschia sp. 18.1
" st ) = 124 Gomphonema Sp. 20 106.5 Synedra ulna var. oxyrhynchus | 168
' Cymbella sp. 1.2 Cymbella sp. 128
Synedra uilna var. oxyrhynchus| 08 Gomphonema sp. 84
Nostoc sp. 932 Hydrurus foetidus 349
ok I |4E Lyngbya sp. ? 23 Gomphonema sp. 202
(s tE' 5 4.7 | Achnanthes sp. 0.7 56.5 | Cymbella sp. 154
) Stigeoclonium Sp. 04 Synedra ulna var. oxyr hy nchus 72
Gomphonema Sp. 01 Nitzschia sp. 4.7
Fragilaria sp. 46.9 Nitzschia sp. 58.7
PCRIE Melosira varians 8.0 Cymbella sp. 166
(?t 6) : 04 | Nostoc sp. 6.0 364 | Gomphonema sp. 76
’ Navicula sp. 48 Navicula sp. 5.0
Achnanthes sp. 3.3 Synedra ulna var.oxyr hynchus 20
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High pH Observations in The Middle Reach of
The Kiso River, Gifu Prefecture

Yutaka Yasuda, Akio Ohe, Hideya Murase,
Norito Watanabe, Tomokuni Hayakawa,
Masakatsu Kajikawa, Norimiti Kato, Akihiko Ibi

A sampling of river water and eplphytic alga was conducted In the middle reach
of the Klso River to elucidate the high pH occurences and their mechanism.

The pH values were from 6.4 to 9.1, depending on the sampling sites. No high pH
values exceeding Water Criterla were found in Inuyamatoushukou(é:.z), whereas up to
pH 9.1 were observed in Kawashimaoohashi(St.4) in 1988. In the daytime, pH values
increased corresponding to the sunshine, and they were correlated with DO%, but no
noticeable changes were observed for R-pH. In every sampling sites where high pH
observed, river beds were composed with small stones and gravels having epiphytic
alga.
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SEAEWSEE 13, 84~88 (1983).

Distribution of Silicones in Water, Sediment and
Fish in Japanese Rivers

Norito Watanabe

Gifu Prefctural Research Institute for Environmental Pollution
Hisamitsu Nagase and Youki Ose »

Gifu Pharmaceutical University, Department of Environmental Hygiene

A new analytical method for assaying polyorganosiloxanes (silicones) in environ-
mental samples is presented. The method utilizes petroleum for solvent extraction of
the sample (water, sediment, biological tissue) together with inductively coupled plasma
detection of the extracted organic silicones. The detection limit for silicones in the
final methyil isobutyl ketone sample/ extract is ~0.01 ppm, and the method is applied
to samples from various Japanese rivers to quantify silicones in several environmental
materials. Silicones are reported from river waters (up to~ 50 ppb), riverine sediments
(up to 6 ppm), and as an extractable component of fish tissue (up to~ 0.9 ppm).

The Science of the Total Environment, 73, 1~9 (1988).
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FAfRERL 32, 277~285 (1988).

Closure Rate of A 700 m Deep Bore Hole at
Mizuho Station, East Antarctica

Renji Naruse and Hirokazu Ohmae

Institute of Low Temperature Science, Hokkaido University
Fumio Okuhira

Gifu Prefectural Research Institute for Environmental Pollution
Kunio Kawada

Faculty of Science, Toyama University

Masayoshi Nakawo

Department of Applied Physics, Faculty of Engineering

Measurements of the bore-hole diameter were made with three-contact-point calipers
from the shallow layer to a depth of 700 m at Mizuho Station, East Antarctica, in
1984-86. The minimum strain-rate (i.e. secondary creep rate) of the bore-hole closure
was estimated from the observed creep curve at each depth. A relation between stress
and strain-rate was deduced for a temperature of -35°C and a stress range from 0.8 to
1.656 MN m~%, as

& =6.49x107° ¢*¥
where & is the effective strain-rate (s™')and z is the effective shear stress (MNm™2).
This result shows that, for comparable overburden stresses and temperature, the bore-
hole closure rates at Mizuho Station are higher than those measured in bore holes at
Byrd Station and in the Northern Hemisphere ice caps (Paterson 1977).
Annals of Glaciology, 11, 100~103 (1988).
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fE1 BEERKIBY BEER U AHOBRARE

(ng/m3)

Wi | #7F | TSP | TOC | SO | Nogm | ¢1” | NH, | Nat | KT | ca® | Mg
4 A | 210 9.3 86 8.2 1.0 0.6 2.0 0.7 3.3 1.9

7 A 40 7.2 2.6 1.9 0.5 0.2 0.6 0.2 1.7 0.8

i &= | 10 A 59 | 10 35 2.1 0.5 0.9 0.7 0.4 0.2 0.2
1 A 48 7.3 15 0.9 0.3 0.4 0.2 0.1 0.1 0.1

T | 104 85 41 33 06 0.5 09 04 13 08

4 B | 30 | 19 19 24 49 0.4 5.3 12 57 39

7 A | 120 | 20 14 14 45 15 2.4 07 4.0 1.8

mogm | 108 | 110 | 18 5.0 1.7 0.4 1.1 0.5 05 1.0 03
1 A | 140 | 14 3.5 0.9 14 08 07 0.3 17 05

T 180 | 18 10 10 28 1.0 2.2 0.7 3.1 1.6

4 A | 120 | 19 9.3 49 1.0 05 2.4 0.6 45 2.4

7 A 48 | 10 2.9 18 1.1 0.2 14 0.3 41 16

dog | 10A 89 | 14 5.5 24 07 12 0.9 0.7 0.2 02
1 A | 210 | 25 58 7.2 9.9 6.3 11 12 0.7 0.6

Ty | 120 | 17 59 | 41 3.2 2.1 1.5 07 2.4 1.2

48 55 6.0 7.1 46 1.7 0.2 2.4 0.2 59 2.5

78| 10 | 13 9.9 09 2.3 17 2.7 0.3 9.0 41

W | 108 60 7.0 68 0.5 04 02 0.1 0.3 0.1 0.1
1 A 38 45 12 0.9 06 | 02 01 0.1 0.2 0.1

F i 66 76 63 1.7 13 0.6 13 | 02 38 19

4 B 44 42 49 12 16 0.1 17 05 6.9 28

|7 A 60 9.1 75 | 20 3.2 02 40 0.9 9.9 5.1

s | 108 | 4 | 73 | 80 | 14 | 08 | 18 | 24 | 12 | 02 | 01
1 A 45 40 40 07 2.2 1.0 15 0.9 12 08

Ty | 8 6.2 6.1 1.3 2.0 08 24 09 46 2.2
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(HEfa%s /500 A0

i &

51

6 H

TH

8 H

oA

10A8

624F
11A |12B | LA

2R|3H

Aphanothece sp. 7
Lyngbya sp.
Phormidium tenue
Phormidium sp.
Melosira italica
Melosira sp.

Cyclotella stelligera
Cyclotella comta
Cyclotella kiitzingiana
Synedra sp.
Asterionella formosa
Navicula sp.

Cymbella sp.

Nitzschia sp.
Chlamydomonas sp.
Pandorina morum
Sphaerocystis schroetert
Golenkinia radiata
Golenkinia sp.
Micractinium pusillum
Micractinium sp.
Dictyoshaerium pulchellum
Coelastrum microporum
Coelastrum sp.
Chlorella sp.
Ankistrodesmus falcatus
Schroederia setigera
Selenastrum Sp.
Tetraedron sp.
Scenedesmus bernardit

Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus
Scenedesmus

ecornis
denticulatus
acuminatus
actas
ellipsoideus
bicaudatus
quadricauda
longispina
abundance
armatus
intermedius
sp. '

Crucigenia sp.
Actinastrum hantzchii
Stauastrum sp.
Chromulina sp.
Ochromonas sp.
Mallomonas sp.
Gymnodinium sp. 7
Peridinium sp.
Euglena sp.
Trachelomonas volvocina
Trachelomonas sp.
Polyarthra vulgaris
Trichocera sp.

10

110

53

26

10
13

62

39

13

72

111
30

379

14

-3

45

16

166

R
1
27
20

32

282
14

20

1
15

459

28

1

11

11

32 | 29 39 | 32

12 2 3 2| 20

11 31 14
21 | 235 | 167 54 9
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(#Biags /500 HFIED

i &

624F

5H

7H

8 A

9 A

108

115

128

634F
1A

2R

3 A

Merismopedia sp.
Oscillatoria sp.
Spirulina sp. ?

Lyngbya sp.
Phormidium tenue
Melosira italica
Cyclotella stelligera
Cyclotella comta
Cyclotella kutzingiana
Synedra sp.

Asterionella formosa
Pinnularia sp.
Nitzschia sp.
Chlamydomonas sp.
Pandorina morum
Sphaerocystis schroeteri
Golenkinia radiata
Micractinium pusilium
Dictyoshaérium pulchellum
Pediastrum biradiatum
Coelastrum microporum
Chlorella sp.

Westella botryoides
Chodatella sp.
Polyedriopsis sp.
Clostriopsis longissima
Ankistrodesmus falcatus
Schroederia setigera
Selenastrum sp.
Kirchneriella sp.

Tet raedron sp.

Treubaria sp.
Scenedesmus ecornis
Scenedesmus denticulatus
Scenedesmus acuminatus
Scenedesmus actas
Scenedesmus ellipsoideus
Scenedesmus bicaudatus
Scenedesmus quadricauda
Secenedesmus longispina
Scenedesmus abundance
Scenedesmus sp.
Crucigenia sp.
Tetrastrum sp.
Actinastrum hantzschii
Cosmarium sp.
Staurastrum sp.
Glenodinium sp. ?7
Peridinium sp.

Euglena sp.

Phacus sp.
Trachelomonas volvocina

10

160

149

14
79

31

265

96

11

12

26
10
14

473

95
22

36

180

58
14

410

1

31

12

15

=

30
43
27

11
16

16

192

11

13

31

23
38

19

15

21

11

342

10

429

20

64
363

12
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