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Short-Term Forecast of Air Pollution. II.
Statistical Forecast of the Maximum Oxidant Concentration on Date

Sinya SETO and Kaneo SASAKURA

A study has been made on the forecast of the daily maximum oxidant concentration, particularly

of the high concentration, by using a stepwise multiple regression procedure. The models were devel-

oped by use of pollutant and meteorological data.

In the areas studied here (Fukuyama, Kannabe,

Onomichi), local wind systems in a day period are classified in three types, i. e. SE-ly sea breeze, SW-

ly sea breeze, and non-sea breeze. The high oxidant concentration appears on the SE-ly sea breeze

day. Therefore, the models were made for the day of this type. The most significant variables are

initial oxidant concentration at each area, visibility, and mean wind velocity through the upper layer.

The resulting correlation coefficients were in the range of 0.82—0.88 for the year in which models

were made, and in the range of 0.57—0.68 for the year models applied. It seems that these models

can be employed for the forecast of the maximum oxidant concentration on daté.
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Fig. 4. Mean value and standard deviation of variables on SE-ly sea breeze days and
other’s days in Fukuyama area in 1978

@ : SE.ly sea breeze days,

EI SW-ly sea breeze days and non-sea breeze days

Table II. Forecasting models
o Area Forecasting equations T
Fukuyama [0XM]=152.4-50.7610g[WVhi1-25.87[vIs1% 33+1. 380X 11+27. 541 00[WV 1 ow]
-0.64[N02]
Case 1 Kannabe [OXM]=-47.8-0.76[Whi]-11.78[vIs1% 33+1.33[0X1]+0.59[ T1ow]
' +26.8810g[ WV 1 ow1+0. 24 TEMP +4. 05[N02]
Onomichi [OXM]=123.2-52. 42T 0a[WWhi1-17.12[vI51% 3340 84 [ 0X11+24.4910g0 WV Tow]
+0.21[0XY]
Fukuyama [OXM=141.4-44.8610g[Whi]-23.51[v1s10 3341, 20[0X1]+21.8310g[HV 10W]
Case 2 Kannabe [OXM]=73.9-0.550Wvhi]-12.380v1s]°0" 3341 62[0X1]
Onomichi [OXM]=137.6-40.4210g[WVhi]-15.95[v1s1% 3341, 16 0XI]

Case 1: Forecasting model in case of F value is small
Case 2: Forecasting model in case of F value is large

Table III. Relationship among high oxidant concentrations and three most significant
variables: [VIS], [WVw], [0OX1]

Area Number of days Number of days Number of days Number of days
[Whi] <4 m/s [VIS] <10 km [0X1] = 30 ppb [oxXM] = 80 ppb

Fukuyama 15 i6 14 - 20

Kannabe 17 17 15 22

Onomichi 5 8 1 10
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Fig. 8. Relationship between observed and fore-
casted oxidant concentration on both SW-ly
sea breeze days and non-sea breeze days in
1978, using Case 2 model in Table II
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Metabolism and Dynamic Circulation of Materials around
Marine Sediments in Hiroshima Bay. L.
Vertical Distributions and Seasonal Variations of Organic
‘ Matters and Nutrients in Sediments

Tohru SEIKI and Hirofumi Izawa

It is important to investigate the vertical distributions and seasonal variations of organic com-
pounds and nutrients in sediments for estimating the regeneration of nutrients from sediments.

Although the productivity of phytoplankton in near-shore of northern Hiroshima Bay is more
remarkable than in offshore, any difference in concentrations of organic matters in mud particles was
not found. However, the nutrient concentrations in interstitial waters were lower in near-shore by a
factor of 2 than in offshore, which sugests release of nutrients from the sediments into the overlying
water occurs more actively in near-shore.

The magnitudes and seasonal variations of nutrient concentrations in interstitial waters indicate
that the regeneration of nutrients from the sediments was specially made in the form of NH,—N and
PO,~P.. Both concentrations of NH,~N and PO,—P in interstitial waters increase in summer at upper
layers and become several hundred times as high as those in the overlying water.

On the contrary to those changes in interstitial waters, the PO,—P concentrations of mud particles
reveal a tendency of decrease in summer at upper 10 cm-layers and of increase in winter when aero-
bic layer recovers at the surface.

Those seasonal variations of PO,—P concentrations in mud particles and interstitial waters indi-
cate that there may be a sizable quantity of inorganic phosphorus of easily soluble forms at the upper

layers in sediments and that their distributions and seasonal variations become particularly significant

for the release of inorganic phosphorus from sediments.
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Table I. Analytical methods for interstitial waters and mud particles
Pretreatment Parameter Analytical Method Instrument
Interstitial water NH,-N Indophenol method Technicon co.
s . autcanalyzer 1
After centrifuging i : s N _
at 3000rpm for 20 NO, -N Diazotation method with Cu-Cd reductor
minutes,filtrate
supernatant with NO, -N Diazotation method
filter paper of 1p
pore size. DON Kjeldahl method
PO4-P Molybdenum blue colorimetry
13}
T-P Molybdenum blue colorimetry after Koroleff
' Oceanography crop.
roc Model TCS
Mud particle I L Ignition loss at 550°C for 24 hours
3 = i Molybdenum blue colorimetry after boiling Technicon co.
After drying at 105°C, | PO3-P extraction with IN Hydrochlolic acid Autoanalyzer IL
grind with motar.
T-P | Ignition method'”
TON Yanagimoto co.
CHN corder MT-2
TOC
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Fig. 3. Concentration changes of PO,~F, NH,~N in
interstitial waters by centrifuging rates and times
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Fig. B. Vertical distributions of Nitrite (O), Nitrate { @) concentrations in interstitial
waters (1981. 5)
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Investigation of Fractionation Methods of Inorganice
Phosphorus in Near-Shore Sediments

Hirofumi 1zawa and Tohru SEIKI

In order to fractionate inorganic phosphorus in coastal marine sediments, the methods of Chang
and Jackson, Sekiya, Williams, and others are compared. The results are summerized as follows:
1) The methods of Chang and Jackson and Sekiya were not suitable for fractionating into three
forms (Al-P, Fe-P, and Ca-P). The former method was particularly insufficient to separate Fe-P, and
the latter was not adequate for the fractionation of Fe-P and Ca-P.

2) Two methods, Williams’s and modifying Chang and Jackson'’s, were compared for fractionating
inorganic phosphorus into Apatite-P and Nonapatite-P. The former method was more adequate than
the latter.

3) The inorganic phosphorus in these sediments was fractionated more suitably by modifying Wil-
liams’s method. The modified method is described as follows: The CDB-P extraction is performed
by the same method as Williams's. Then, NaOH-P is determined after hydrolysis of the extract which
is obtained by eiter the Williams’s method or the modified method by standing 20 hours after 4 hour-
shaking in 1N NaOH. Apatite-P is extracted by heating for half an hour with HCI (1+1) in water

bath, and the obtained orthophosphate was determined after suitable dillution.
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Fig. 1. Outline of fractionation schemes used in this study
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Study of Macrobenthic Communities for Reclamation Project
Regions in Hiroshima Prefectural Sea Area
Lumbrineris longifolia (Polychaeta) as Indicator of Marine

Environmental Condition, and Similarity of Macrobenthic

Communities in Sampling Stations

Miyoko SAKAKI

The present report is concerned with an investigation of macrobenthos in relatively less polluted

regions for clarifying the actual condition of environmental pollution in reclamation project region of

Hiroshima brefectural sea area. The samples were collected by an Ekman-Birge type grab sampler,

and sorted out by 1 mm (16 mesh)-bolter from October to November in 1978.

In this case',. Lumbrineris longifolia (Polychaeta) was dominanted and was collected at a number

of sampling stations.

Negative correlation was found between L. longifolia (percentage of the number of individuals)

and the Shannon Index. It seems that L. longifolia is a valuable species as an indicator of marine

pollution.

According to the investigations between sampling stations, a close similarity was found at Tsuki-
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Table 3. The similarity matrix, C;, between Macrobenthic community of two

stations in each region

10 0.719

7 | 0.891 11 0.799 0.743

g | 0.283
off.| 0.516  0.235

Station 6 Station 5
NINOSHIMA KAMEISHI
4 0.994

6 0.554 0.533
7-8 0.290 0.271 0.767
9 0.468 0.449 0.513 0.331

Station 1-3 4 6 7-8
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Fig. 4. Dendrogram in each region
Clustered by Single-linkage method
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21) 218 3 0 228.1 2.79
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Studies on Material Circulation in Hiroshima Bay. I
Seasonal Changes in Water Environmental Factors
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Fig. 6. Seasonal changes in the vertical distribution of pH at St. 1—4
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26 2~3mEBFETI0%L TR 1.

[

5. % £
PO /KEZEEI )|k b & OIS BEOTA, R
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LEEOWMERREEOBEAICETINE (E28H)
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ENR—, 2¥ #
(19814512H 1 H%%)

Studies on Material Circulation in Hiroshima Bay. II.
Seasonal Changes in Nutrients

Etsuji DATE and Kyo HOSHINO

L FU&IC

fwY CRIESBOBEE, KiE, %5, DO, pH,

BEOEGEMTONTHREL 2. ZOKR, BUHEE
o, 26~57m % 6.1~80 tBEFETHRDL
Ntz TSt 1, 2 DE IS 2.6 mDEETH - 12,
KEWE, 25~27°C, &, 10°Calitke b, BERIIK
EEER SN, il ETE— &1 IBREB~OF
Fosmw bz, S IIEMINT 20~ 33% Th - 1205,
BERHIT 9.5 ~ 23 %[BT U 72, DOREMAIC, 80~
120 % DEEFIC - 1205, HBZE, KRBT 120~ 140 %D
BRI, EET 40 %LIT OREE KL oEEE sz, pH
i3 8.0~ 8.2 DT 1225, S, £ETBL.7~8.8
OEEPRUIZ, BE (EFEBR) RE T 20~40%,
FB30~40%, EBE10~20%&2h, BE, RET
DY HFREE LY, 10 LTS T EDBRHD 50T,
EONER T3 B BN, BEOK T PEBRKR
DOFEr EXEOELFEE TH - 72, AW TIIRER
KOEMZL & K ERE & OBSEIC DV THREG T 2.

2. BEBMELSE

FEM A O TER AR cABTHB, KIS
DELKE & 7Kk EE % Table 1 IIRNT, Kz /Ny F—
UiRkmrEG, ARER & HE> P % Table TR
7,

3. WMREEBE
3.1 DIMOFHZALLKE B

ZHAD 1 mBODIM(NH4-N, NO2-N, NO3;-N,
DIP) DEHZEM ( 37 BEDYE) 2Fig 11, B-
1 m@ (ER» 5 1 m EE ) O DIMOEHZE(L% Fig.

Table I. Sampling layer and average depth

Sampling layer Average depth

Station m -
1 1, 3,6, 10,B-1 15
2 1, 3,6,10,B-1 13
3 1, 4, 8,13, 18,B-1 23
4 1, 4, 8, 13, 18, 23,B-1 35
5 1, 3,8,B-1 18
6 1, 4,10, 20, B-1 31
7 1, 4,10, 20, B-1 34
8 1, 3,10, B-1 19

B-1: 1m upper layer from bottom

21TRT,

1 mJE © D IM SN EEKL , BSE VBN
5 BoS, NH,-NifD DIMicl~< DX 572 Fii
HizhT oty Fi7, NO3-NiZSt.1, 2 TEH TS
BHEBRTC &0BHot, —15, B-1 mEODIMIE,
NO3;-N 2 & BB K@EE 6 2/ — 2 2/R0, N
O3 -N BT & 8- 12,

DIM D EHE(%H % &, BEEORETORIIIE
WMrs5 oy b DBUAACE B EEZE AN, —7, DIM
OB EE, FETERE S NICEEYO SR
X Bk~ DERO M, BT L 215 DRAR
B EER» 5 DERSAK S RBERE L TEALN S,
CTIENIC & % DIM Of A A & BB 5 OB’
DNTEET B,

BRI & BT KD A SREREO ARTEALD D
T, KT 500 b ORBEEORR & 5 5500
EFos 43 8 EEMEORAR b125 T C
E DB T B, Table IIT St.1 & 21T % /K,



TR OEMHEC 2T

Table II. Materials and Methods
NH,-N Indophenol method
NO.,—N Diazotization method
NO;—N Diazotization method .
DI A 1 1
M (Cd—Cu reduction) Technicon Auto Analyzer I
DIP Molybdenum blue method
(Ascorbic acid reduction) )
DOC K.S;0s digestion method Nihonbunkoh TOC analyzer
pom | DON The method of Koroleff?
DOP After concentration Technicon Auto Analyzer II
K.S.0; digestion method
POC .
POM PON } Yanagimoto CHN corder MT2
POP K.S:04 digestion method Technicon Auto Analyzer II
Chl-a Spectrophotometry3)
(extracted by acetone)
DIM=dissolved inorganic matter, DOM=dissolved organic matter,
POM=particulate organic matter, DIP=dissolved inorganic phosphorus,
DOC=dissolved organic carbon, DON=dissolved organic nitrogen,
DOP=dissolved organic phosphorus, POC=particulate organic carbon,
PON=particulate organic nitrogen, POP=particulate organic phosphorus,
Chl—a=chlorophyll a, Seawater was filtered through whatman GF/C filter.
Table IIl. Rainfall, salinity and DIM in 1m layer at St. 1 and 2
Rainfall . Salinity NH4;-N NO;-N NO;-N DIP
Date mm Station %o pg-at/l  ug-at/l  ug-at/l  ug-at/1
' 78.6.12  66.0" 1 14.7 13.8 0.6 31.6 0.7
. 2 23.1 9.6 0.7 134 1.1
'80.7.21 216.0 1 17.5 2.0 0.2 1.1 0.1
17.5%** 2 9.5 5.6 0.6 20.8 0.1
Average of fine weather 1 28.5 3.9 0.3 1.8 0.2
condition in summer 2 29.0 2.9 0.1 1.4 0.1

* | rainfall in '78, 6. 11
** [ rainfall from ’80.7.6 to 7. 11

*%% | rainfall from '80.7.12 to 7.21

155, DIMOBER 2R,

"784E6 B 12 HidA1H 1 HOMKE L 66 mm b b, 1
FOETHERD 54, NO; -NIZESREREHC e 10~
2048, ZOMODIM S 2~ 10 £ b EE ML 72,
—7%, ' 804ET7H 21 HHEAFDOHE {ET45H b, St.
2DNO3-NIZDNTDHA 20.8 ug-at/1 DEH%ERL
7205, BDODIMITENERRI LM o1z, CHUITH6
HA5 11 HE TOHEHDREMRBRDIEREHT Chl-a #5,
274 ug/1IREL T DL &S, M TI0 2 b Ui
& 5 DIMORUAAZDfTONIZ EEA NS,

POTIENRD> & DEJFC DN TEA B, Table IVIZB-
1 m/EO DIM O HEIC KT 2 SME0O S E » 7Y,

B-1m/E® DIMOEHZEIL Fig. 2 WRLIZL S
K NO3-NE2RNTESEL R AHABDH b, FHTSt.
1, 2T NH,-N, DIP OFREGA SN, Table
IV 5id8t.1, 2 THHNH,-NZ 8.0ug-at/1, DI
Pit 1.0 ug-at/1 RUT., RHISOLEHEZ2A5 &,
NH;-Ni35.9 ug-at/1, DIPI30.Tug-at/1 &7 H,
St.1, 2 DFHEE /NI Boiz, THIBSE. 1,20
ER ORI ENNH,-N, DIP $EHLLT
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BRI A eh EBbND, LD& 5 E NH-N,
DIP OERH & Edicidkig £ DOORFHEToN 2,
HKIBIE DN TIERTR Y OFERD 5, EBKICHOTIE
1, 21 ~25°CIRE T LERTSC Lo anie, i
SR BRI SR g T 2 Y C £ 25
NTHH, St.1, 2B TIFEEY RT3 2KE
RELTO S EBbIR S, DORDVTIE, ARY Off
Eand, St.1, 2 DEY, EETIE DOMFIE 40 ZLLT
KA EDPREEPEL-TED, L DEBFEKBOH
BHEROBSIREZ & 725 L, NOBHOKERS S,
NH4+ 4 % o~ OFHET, POBREPOL™ 4143 &LT
AR ERT 2P EREEA SN D, BBEAROHE
TR & LT, — 2 S S & 3
IR D RIS C BODIE- T DO VHEINS
e, —oi I RBIIC KO REREAREY S DO
DYBHIISI N TRN DY £BASNB, VT
NIZ LT $ KBRDZE NS EBFHEKRDOERIC R s <
BLTWAEWVALD, ERD L DOREEHEOB BRI
SNTOPEIEE L H5° TP 55, SREER S D
RO BT 2R BN HBLE L 3N 5,
. BT B & BB TONH, - N OB, /Kb
DRERAIC & AATHEY & NO3 - N~0BFF Voo

Table IV. Seasonal changes in DIN and DIP in

B-1m layer
Spr. Sum. Aut. Win.
NH;- N 3.6 5.9 3.3 4.3
(ﬂg—at/l) (3.8) (8.0) (400 (5.1)
NOz-
(;Lg—at/l) 0.1 1.8 1.5 1.0
NO3;-N
(ug-at/1) 0.8 2.0 3.7 4.4
IP 0.3 0.7 0.8 0.5
(ug-at/1)  (0.3) (L0) (10) (0.6)

Seasonal data are the averages of three months
Figures in ( ) show the data at St. 1 and 2

Table V. Chl-a and POM at 1 m layer in summer and winter

IELLh, NO;-NOBFRENGAS /LS, DIPE

EROBBORZTEL, ERNOEESEL D12

am%@%EﬁAmi6%@«@#%@t@ﬁ§?@ﬁ
Ry, BETELLBLEEALNS,

3.2 Chl-a, POMODOFEEHE/LLKERE

A H1/50 1 m/BD Chl-a, POM (POC, PON, POP)
DEME % Fig. 3IWRT,

sE e bEE L, XE2 — U BRL, St.1,2
Ti3iic 7 OEAOHR,  Table V i 1 m/BDE XD
Chl-a, POMOFH(H & HifH Z/R 7.

Table V 25 £BANCERIRBICI~NEGERE b E
¢, KT St.-1, 2 TIE5~ 10 3 REMNE L, RATO
PIERAEREIT & 2 SSIREEE H O ISR 6 1T, #HiIR
MOHIETIE, B St.1 & 2058 HADTISEL Y
EDS, ABUTHAMOERITEAL A LN T

B- 1 m@ET | mBOXBMOERE CHEBEL, £
BHIE & N < BRI s o T,

St.1MChl-a, POMOERESTOFME/N 2 Fig.

4ITRT,

w75 s b o OBRER% Chl-afEE LTEALS L,
Fig.4 D Chl-a OBWESHLLEERE LmETHEB TS
yﬁbvf%( TRBICE BIC UTzhs-> T, TEEEiRN

W 2B SR RR U, RFE ETREMOZE
u@tht@<@b,@ﬁﬁfﬁ~bew5.%tﬂ
HEZE~N B E TROZEWNS 2, Bl 3m/E
TRER &8 17, POC, PON, POP § Chl-a& (32{X[H]
BUoEESRE 2o B B3 2881, /)
L pRNTNBE D =D d D, —DE T T o b v
DOBRGFESFEMICRSZ L, B & hiacEd
THIZHTHY, dH—DOREFTEEINKL TSIV

b DFEREIIEER T AR A1 TH 5, [LEBED
BEOEE S HSHE RIS T 503 C DA D
FHLMBEEHNLEERICE > TORNIRETHY,
' SHORTIRETH 5,

YT KERE & DRE % & 5,

Summer Winter bR & 5 WRBRETIIES, &
Average Range Average Range BT 5 v OB
. .8 - 25. - trh, POMbMIEINLTZ, C
Chl-a (ug/1) 7.4 0.8-25.1 2.3 0.6-4.8 Eid

(é3ég) (7.1-251)  (23) (0.6-3.2) DEHADKEIRATRD TS &

POC  (mg/1) . 0.27 - 1.08 0.19 0.14-0.29 - _ N )
(0.89)  (0.65-1.08) (0.19) (0.14-0.24) i, BHECEEDET®HD,
PON (ug-at/D) &% (&3IUE (%% (13I3S, A EECRABREARSEET AL
POP (ug-at/1) 8- gg 8~ ég: Hg 8- 13 0.06 - 0.20 EDKBEELRD bz, KB
(0.80) (o. .13) (0.15) (0.12-0.19) CONEE L Chl-a EHEL
Figures in ( ) show the data at St. 1 and 2 e '@I@ﬁ@ﬂ] DO i?iﬂ‘jfﬁ.ﬁ_é CE
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ug/1
g 12 16

pug-at/1
0.2 04 0.6,0.8 1.0
4 0 .9
4

D

- -

Fig. 4. Seasonal changes in the vertical distribution
of chlorophyll a (Chl-a) and particulate organic
matter (POM) at St. 1

O Spring, @ Summer, 0O Autumn, 24 Winter

DO S vy b v OEDEREORREEALN,
BT OKEE I R TARICAERE SN POMYE
FBicrhE, HEL, ZCTHRRERIBRHEEALLN
B DX PR EOMKXIIKEECOER, Mg
WeFERE D, COLIRBE»D, HEEE2RE
THIIIEBERER, KhERMOIEERYE, BEEE
ORI DM, HEERE, B 5 OXRBEHD
BRSO BOIEROHES PRIC OV TOERNLIT
BOKETH 5.

3.3 DOM, TOC, TN, TP D=HiZ(L

1 m/@R B -1 mfEODOM (DO C, DON, DOP),
TOC (POC+DOC), TN(DIN+ PON+DON),
TP (DIP + POP + DOP) DL A 354 2D

THEAL % Table VIR T,

Table VI # 6 DOMIZ 1 mf& TIXE & { KRR
HY, B-1mBETEREM2EL TREIEEUIEEZR
Ut DOMO | mECOEEOmNE, %45 Vsl
BUTWAL T oo b o OBENEBLENSH B
ADLBDLNS, TOC T 1 mBTIHES < LEMEHA
Hdbh, B-1lmBTIREHETHEELTHVS, 1m/ED
FEOEMEIZPOC, DOCHEEL LAIZHTHD, T
NETB CERICETEOERR T, B EEbi
ol ThiE Fig 1, 2, 3IRLIZE 5, 1 mfE
TIEEE, PONODOHEMNE DIN OWEA, BRI Th
SHSEDBURIT/LBI2HTH D, B-1mETIEY,
NH4-N, NO;-NO#IN, BEEE h b osfiicigid
U, NO3-NuSEINd 2729 Chb, 1, TNOHS50
%% 58 % DON O FHEMTK X ERHED S0 &I
LEATALELONS TPRIEECHEEL, BUE
Wit A EERET, B-1mBTEEKCEFSOHE
AR LT, i 1 mETIkE, DIP, POP 5344
B DIP WA & POP OB, HZIIE &HDBR
DBEUALEHEELLND, B-1mBETRE, KR
5 DIP D EHNT & B MmATFITEEBL T3 L &0
BERERICKL - T2 EEALND, COLSICNP%
RiEEUTHEALS LN DL VA BHZL T D,
MEIT ZABE T 21 T 5 2R T 2 EEROEH)
BB EHEEL D,

3.4 Chl-a, POM, DIMPHI(DIEESEAR

St.1~8®Chl-a, POM, DIM EOHEBARE %,
Table VII, VII iZ/R9, 4% Table 345 05 1m/@, &
TH3B -1 m/EOMHEBEHHKTH 3,

¥4 1m/EDChl-a, POMIKERT 2 &, St.1, 2,
STIHAEEZEE(r<0.33) BRH LN, KTSL.
1, 2 T3 0.69~0.98 DEHEE
DH Y, PERETO POMIZAE

Table VI. Seasonal changes in DOM, TOC, TN and TP in 1m layer
and B—1m layer ST 5o b BIETH B
1m layer B-1m layer EEALBND, St 4,6, 8IIPOM
Spr. Sum. Aut. Win. Spr. Sum. Aut. Win. HTHESEEYEH 525 Chl-a

DOC (mg/1) L4 17 14 1.0 11
DON(ug-at/1) 17.0 19.0 16.7 116 17.1
DOP(ug-at/1) 0.28 0.50 0.36 0.47 0.29
TOC (mg/1) 1.8 23 18 1.2 13
TN (ug-at/1) 27 34 28 28 25
TP (ug-at/1) 0.8 11 13 L1 07

EOBEIRNIL L LTS, St.
5 Tld POM i DAEELHELE
5 5125, Chl-a & POM [HiT
iZAHsNE» 1, THiud St 5
DIRAITE D LBFOHKD B8 %
ZiF, COKFOKEDSE L i
W75 o kL ABIRELSD POM

1.2 1.2 1.0
144 12.0 12.1
0.39 0.33 0.37

1.4 1.4 1.2

27 23 24 -

1.2 1.3 1.0

Seasonal data are the averages of three months

THEINTOBEEZA 5N,



Table VII. Correlation matrix of 1m and B—1m layer at St. 1—4

REHRDBMHE e 20T

St.1 1m layer 7n=136 =»:!=0.33(agy.ps) St.2 1m layer 7n=36 *:=0.33(aq.05
Chl-a POC PON POP NH(-N NOz-N NO;-N DIP Chl-a POGC PON POP NH(-N NO;-N NOj-N DIP
Chi-a *076 “0.78 0090|2042 057 Y043 o055 Ohl-a *069 *074 *0.83| 026 004 016 Fo42
= | POC | "039 098 "081 (%038 T066 -030 *os0| | POC | *p3g Y098 *075|%04a 001 -030 X054
| BON|*gg7 *o76 *082(%038 Toss Y033 *051| 2| PON|*03s *ogs *077|%042 004 -023 2050
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DIP |-017 041 009 003| 060 021 032 DIP | %o41 -0.18 -0.21 -0.22]|%062 064 031
St.3 1lm layer n=136 *.=0.33 (ap.05) St.4 1m layer n=136 *.2033(aq.05
Chl-a POC PON ©POP NHy-N NO,-H NO3-N DIP Chl-a POC PON POP NH,~NNQO»-NNO3-N DIP
Chl-a *056 "0.55 “065|-027 -0.23 2038 *o0.42 Ctil- a 024 026 "051|-024 -024 -028 -029
w1 POC g17 *0.91 “084 (%042 2054 T067 053 5 | P00 | oz *0.94 "078|-0.18 X061 o068 X050
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Table VII. Correlation matrix of 1m and B—1m layer at St. 5-8
St-5 1m layer 7=12 *:20.58 (aq.05) St.6 1m layer n=11 *:20.60 (ag.0s5)
Chl-a POC PON POP NH4-N NO2-N NO3-N DIP Chl-a POC PON POP NH;-N NO;-N NOz-N DIP
Chl-a 047 053 042 -032 -0.15 -0.23 -0.30 Chi~a 057 064 "060|-008 008 034 -038
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DIP |-032 -0.36 -0.39 005 0.28 040 0.05 DIP %060 -025 -042 -035|-003 036 048
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Chl-a POC PON POP NH;-N NOz-N NOs-N DIP Chl-a POG PON POP NH;-N NO;-N NOs~N DIP
Chl-a 0.34 023 051[-0.50 029 0.45 -0.20 Chl-a 081 037 “0.80]-020 -0.35 ~0.47 -0.11
5| POC| o33 “078 T074/-0.03 -004 005 036 . |POC| 048 080 *086]-020 To61 To7s -o021
F PON | g48 *007 043| 0.09 -0.19 -0.04 011 .2|PON|*06s *096 *0.61|-0.28 2065 %077 -0.25
? POP | *o74 073 *081 -0.08 -041 -002 -013| E|POP| 075 %066 o077 -0.25 073 2085 -0.23
M NH-N| -023 014 010 -0.21 ~0.30 0.12 -0.20 @ NH¢-N -0.49 -0.45 -0.46 -0.28 0.19 043 0.07
NOz-N| —0.17 -0.48 -0.45 -0.41| 0.06 *061 055 NOz-N -0.44 -049 -052 -0.53] 016 *o088 o021
NOs:-N| 000 -0.51 -0.47 -054| 0.02 049 000 NOs-N| -034 Y066 Z067 T062| 000 o061 0.18
DIP | -030 -0.23 -0.35 -0.27] -0.07 059 0.21 DIP| 0.03 -0.09 -0.07 -0.08] 0.06 0.61 0.19
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Preservation of Water Samples for Determination of Nutrients. I.

Treatment for Preservation in the Laboratory

Kyo HosHINO and Tohru SEIKI
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Study of Macrobenthic Communities for Tideland Development
in Jigozen by Utilization of Wastes Washed away
by Straining Oysters with Water-Jets

Miyoko SAKAKI
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Fig. 1. Map of sampling stations
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3 and 4 are intending to throw them into, 1980
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4. TERRUEZE

SIS DESBIOREERIE 71, BEFEUL 2,339
Th o7, SHADEEL, SR (E1)ECRTLD

Table I. Summary of macrobenthic communities in
Jigozen tideland development, October 1980

Sampling
station 1 2 3 4
Number of species 13 35 - 42 52
Number of individuals 122 606 913 698
Biotic index! 9.4 17.3 21,7 13.4
Number of An 105 506 682 532
individuals (8e)  (83)  (75) (78]
14 23 40 73
each phylum® | Mo (an ) ) (i
(Percentage Ar 3 71 138 45
composition) (3) 12 (1s) (6
6 S3 48
0
¢ ! (6) (7
Shannon index®’ 2.3 3.6 3.3 4.4

1) (Number of individuals)/(Number of species)
2) An: Annelida, Mo: Mollusca, Ar: Arthropoda, Ot: Others
3) D.L= £ (n/N)logs (n:/N)

n; is the number of individuals of ¢ species

S is the total number of species

N= lim is the total number of individuals

12, No.2—4 IO\ T EEH, FEHAEDOHTEL,
Shannon OZRYEIEEL b 4.0 FIEDEZRU 2. FIBID
BERE S RIEREE (EXSEH) HEeES T %
LLE% (5%, UM BUR s RSO MEEM® I 15 %
LIFOHBIRITH - 72, it Lo RER 5% 1<
HTRH 3 &, ZEENARCTERER Do Tc &
5 B~ @RBEHICHESEL T3 EBLN S

HREOT 2 $ DIRE 2D LY T, Corophirumsp.,
Tapes (Ruditapes) philippinarum, Musculus senhousia
LISHIZERTH b, PIESHEOB YRR L snTw
250N EHED -0, FI0, HS L CEERESE
DEBCEEZIRCHFAERIDLSKELDH, No.1iT
STk, Capitella capitata, Pseudopolydora kempi
japonica, Tapes (Ruditapes) philippinarum RETD
ST h, OIS TR DT ULHEE T, LEtEsH
& h AL o772, No.2 —4 IO TiE, Exgonesp.,
Lumbvineris longifolia, Musculus senhousia D\ 3Li@EL
THBEL, BEBOZ 512 Chaetozone sp. {3 No. 3,
4R LI, FRHBErLA 5L, No.2—4 XD
Tid, @A O FHLU I EHmAALNIZ. 753, No.
1OEED L@, BETEON TS, @FHIIDMR
ATk B OB EZI TN 5 6D LEDNE,

SO FE, & TOHBERBI DV THIAROBEIES A3

Table II. Distribution of major species in each sampling

station
~—___sampling station 1 , 5 4 Total Table II. Main species in each sampling
Species station
. , 52 2 7 61
Capitella capitata®
(42.6) (0.3) (0.8) (2.6) Sampling < 4
. . 37 42 1 3 83 station pecies
Pseudopolydora kempi japonica® (30.3). (6.9) (0.1) (0.4) (3.5)
191 103 294 . .
Chaetozone sp.* (20.9) (14.8) (12.6) Capitella capitata
87 66 88 241 1 Pseudopolydora kempi japonica
Exgone sp. : (14.3) (7.2) (12.6) (10.3) . _p, ,p
14 144 76 261 Tapes (Ruditapes) philippinarum
Lumbrineris longifolia®
(7.3) (15.8) (10.9) (11.3)
N 7 137 1 22 167 Neanthes diversi
Neanthes diversicolor (5.7) (22.8) (0.1) (3.2) (7.1) ) e ; s diversicolor
Aonides oxycephala
. 2 113 58 5 178
ds ha
Aonides omyeephala (1.6) (18.6) (6.4) (0.7) (7.6) exgone sp.
, . 2 13 137 19 171
Corophirum ap. (1.6) (2.1) (15.0) (2.7) (7.3)
. 2 17 13 42 74 Chaetozone sp.
Eumida sp. (1.6) (2.8) (1.4) (6.0} (3.2) . R ., .
= : . s 2 3 Lumbrineris longifolia
Tapes (Ruditapes) philippinarum (3.8) (0.5) (0.4) (0.7) (1.0} Corophirum sp.
% 16 16 48 80
Musculus senhousia (2.6) (1.8) (6.9) (3.4)
9 26 85 Chaetozone sp.
Polyeirus medius (6.5) (3.7) (3.6) 4 Exgone sp.
Total 122 606 913 608 2339 Lumbrineris longifolia

» is the indicator species that is tolerant to or favoured of

polluted environment
() is percentage of the number of individuals



Table IV, The similarity matrix of the C;
- between macrobenthic communities
of two sampling stations

2 0.197

3 0.041 0.334

4 0.031 0.423 -0.796

(3) ) (
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2
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Fig. 2. Cruster analysis of similarity index of
macrobenthic communities

Table V. Values of the chemical analysis of the
bottom sediments

Sampling station 1 2 3
pH 7.8 7.9 8.0
T-S(mg/g) 0.01> 0.25 0.03
IL(%) ZLadl. 8.5 1.9
COD(mg/g) 1.4 13 25T
" NHu&-N(ug-at/g) 0.4 1.1 0.7
POy -P(ng-at/g) 0.1> 0.1> 0.1>

729, Morishita O EHEREEN GV eEHL, 207
MYy 2 xBFRL4CRLIL. CHUCEHREEEIC L A8
A2 %5 LM20 X 5188 o7z, No. 1 & DS
OB IR EL , ERMERADNo. 3 & 4 DS
TIEEOELEEAE 228, No. 2 &b HbA iz =0
TR, BUERBOEFVALZ» T2, COBRELT,

W& SRR IR HE % FIR L P IRTT s e B9 B AR AR e

HEEAEAOEE i, BABORBAK 3 51T
TBH OB A L TV B TRERS S B 1 61 5.

BHTL T REEO DR RIZR S WRT LB DT
&H 5. No.2Zli, HFISE £ 4 HOBAET 05 FERHR
FTIREXARBL TN AL, T-8 MKEREEED
0.2mg/g # L EMEY. IL, CODIZDULT § FRABAM
R b, BHOMRARETHAKER LIz &
HEDD, bR RIESENOERY Y T T AR
TN OEBONA, i, SIFEENL, »aH
BEFEEDILDT, 2O0DFHREIBPALESE,HLF
A FRIL DIBENETH -T2, ~JF, No. 1 IZBEHAHE
MTHBH, WL bRALTZR L v~ kA
T AEME T s o T S RS L A,

BT R O 2 BB SO TS, LD
BRI SN TEDN TV 345, SEOSHLEED 5
B, No.2iZ-2Tid, T-8, CODAERBAMAL b—
FiEs &, —IRHERE %R T  AIO DR T &
EASHN, EUHREERN CEESEES 56, iy
FEYRITHONTH, 20& L A8b TR, 12170,
No. 124515 & 31, BEORT Rz LY Tupes
(Ruditapes) philippinarum ( 749 ) SO KSR £Y
HInORUH&H 6 NEOT, BTt 2EEL 25
&, WRHRSEOLDNAMEEE S H 2, EENHON
WETIIcHEE, S8, »EREEEREERELE
AT FHED SR IT 20T, BEFE 2E T
DHEYH B,

5 £ & 8

1) &S TEEEE SR, 2 BN 3L 258,
L 15 LT TH - 1.

2) EHIEOELDHREZLMT 3 &, No. iDL T,
B RETEL 1205, No. 2—4 12000 T, HuBiksis
b, BUILI-ERsSA bR, §iEE. ok
LB ELBEbNA.

3) BHEEENZ, No.l &SR TEL, No.3 L4
DS CEDd->Tr. No.2 &R & OB TIEE L&
IFWVVA 2 h e T2, No.2—4 020 T IR A DS
% AR L T,

4) ERSTERE» LI, DEREREERAHAD
No. 2 A MAE L b T-8, COD K2 T—HTE
L, HHAOOBL TN EHEIR .

5) Ne.1liZid/KEEH AEMOEINOKENHZOT.
BWENRLA LI DI, BRNTEL 2EBELI
BOBIREANRETD 2.
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FIDHHBAH X s v F&57 (GO-FID) | &
B GC-5A.

HAyaw k75 TBRIFE (GC/MS) T BEL
KB-9000 K& HEA # L HRHEEMID-PM9060S DfIE
Uiz gD,

INEGEAZE : BEFLS-1

UVIREHERT : BEUV-201

2.2 ACHOARE

ACHIZEFW GC-FIDTHIEL, —FD $ DIT2T
e A7 725574 —(GO-MF) 2RI
FTAFNL, 2% 0V-275dH Bt (2+0.5)% DEGS
+ Hs PO« 2 FITHVIC,

3. WMRLEE
3.1 GCHEKHORE

FEBES 2 12 PR A 100 C LT OBIETIZ ACH & IS
O =G REL D ERNTV B, BTAFNICOV-275,
DEGS +Hs PO« % FHVCRITIE, B1IRARTEIK
ACHEBE LIZBLFBELTz, 1238, FFAP, TENAX-
GCELZL DFRTAKITIZACHNEREH 2V FREL
iz — 7 BHBREL L ST

IRIT, GC-MF TOHEVARRD 3T DI ACHD ¥
AARY N VOBRIERT-12E TS, BI2IRT DM
‘ehi. Lol, FHso7r—2EYapRInco
BHDEKEL RS TOIZOT, R=E—5 (m/270)
KN T ) v ABERfT-12 & T 5, 70.0288 2455

| ’

ACH

K1 ACHO#zRzowTIL (7 B
A : DEGS+H3;POs, B : OV-275
% . FID, #» 5 &R : 80C

NACH D5 * FVEDLEE LIz $ D (CsHINO=70.0293)
ERL—HU. BTARREAT bEEDO Y X/ 4 —
vAELN, B, GC/MS OEAMERE % 100—300
COFFTEMAIET S ACH OFRIFRERE R~ 284
— ViR, BEANHTORIBI SO DEE
A2 56NIZDT, M2TWHRTvRARYS PV ZACHD $
DLEYEL, GO-MFTOFETRB2m/270 & LIC.

3.2 KPDACHDAE

7K 200ml i ACH 2 mg 2%00L, =—F N, U208
ARy, No¥EY, NFHURESR30m] 2HVTH
HefTs 7o, SR T —5 0D 2.4% BRET, HT
#, 7rbr, B FohY)REMUTMHEORE
i o1z. TNHDT EIZACHIKITE LIET %h
KETHRU TV BLDELLPTHE L ERRRLT
RV

% T, ACHDARICHHI 3N g DI, ACHAYK
WELABTAOERELT, ¥RA Ny V7Bl
W3 - InEB AR X B HIE 28 1. BEERIIZBOE
BE501 UE (He & 300ml /% LLFREIL) & &
KTd -1 Chromosorb 101 +HsPO: (1%) %W 12,
K. ¥k, JEIR g K BINAT: $ D &D SFEEE 20
ml & ACH 2FIIL T, 85°CIINIEL Th % B iR
L, He % 5 @S L TACH 2IEHEL. REE
DK %BRET A 2DICHe 2 30 FREUIT2D L, T
N % 200 CiICELL T (GC-MF Tid 240 C) GCH AL
IFGC/MSIEA LTz, F1, —8RiCDWTENT) »
FHOER 100l 2WMEBHCEAL TKDBRER H
BECHIEE L2, ACH %7KIT 200ug BRINU 12 B DR
13527+115ng (r=4, HEFL0.026% ) THH, N
T F B OKIEIRICIE 700 = 286 ng (FREFESE0.35%)
D ACH 5538 bhiz. b ABRERMETT T dIBERIIED
59, K EEOBE&RVTNE GC-MFTOERET
B (0.5 ng) R THo70. ACHDBERR N KAFAEE
e H{EL, 99% LI D ACH A LIz 45, ACH

70(M-CH3)
100 1

X 100

R.1

‘85(M+)

0 50 m/z

K2 ACHDVTRARY bV



#2 JKAICIIT B ACHILE DRISZEL

(ADIILEE 2000 ug /m1)
% B Ry 5 ERRE ISRV S
20 5 146 pg/ml -
3 BB 75 60
=] 45 56
6 =] 30 57

BAIRB I BDTEL L, Bl s d 20ug/ml L
T OB CIZ/ARTHIRL T B3 ETREMNESEO E VA B,

3.3 KACHITBACHDOHR

ACH® 2000 ug/ml /KIS 2 FREEM (12—27°C) &
OESTREEPI (4 CH I L T, den s o—%% GC
-FIDHEAL T ACH DR 2~ & T 3,
F2IWRTHER2E. WINOB4 L ACHEELK
DRLTN BT E3hh B, F70, HIHBILAESS 200 ug/
ml OEEITUITRINEZE 51T 5 ug/ml Kig & g 72

L ZETOMENL, BEERE U THEFBROME—1
FDAHZROTIT- 12435, REBOFERICK LT ACH
IRAACORL ToDid, EHERIC DR 22T W—E HIRAL
TOZAIRESEO 5 L &7 &, EHEROREIA S H D
MEXHBEIBBAONI., 20T, flirk ( 34L) OFF
IR CREERORE T v b D S DICDNT, FRIHE
% 2000, 50000 pg/ml & UT/KATTO P ZAL % 85~
L WThOBER LK 2 CAUERZRLUEL, /- T,
BRERORBECRIBER SO EZEL LN, Dl & hre—
2 MUTOMETIZ, ACHIZKITEIT 3D TIEg L
IKARATHRT B E MBS EIS T,

3.4 SRERY

ACHEEHERD ™~y F R R— 2% ZHIC{F HON Fy 28 A
CHD 3ERD7 & b WFEET B &, ACHKEKRD
HRAZaZ b FSLERS &S EEELZVEEY—2
BEHDN BT &, Porapak Q, Chromosorb 104 7%
TACHIZDRL TrFe b EHCONIZIS 3 2 & (GO/MS
THR)LELDL, ACHODRBERYM» 7€ &
HCON THBHL EI3BBWCFRTES, 20T, ACHD
E— 2 BbNL 05 ACHDS 5B L2zt Chromosorb
108 2GC# 5 ATHWT ACHSEAKHEDT € k%
BIEL, EEHZOV-275% 54 TACH OHIE T 12
FORR, BIWRTLSIT, ACHIZREL THIET
2EBO7e N BERT B EDBDDS T

TENUT e RY Y OSTEORE & KRBT ORI DT
K3 ACHOKHPEERE 7 & b VEREK
FIRRIRE B ACHEEE 7 HERSE

(ug/ml) (%) (%)
200 1R < 2.5 98
2000 1 H 3.2 97

50000 1 H 54 48

50000 6 H 53 49
CH, CH,

CHfg;niiig CH,-C=0 + HCN

UTohss T, S 21t ACHTIRZL 7 bk vtk
BRERPIERLIZADEEL LN,

$72, ACH{E* 4 7 —WiATit 2 BT 50 %, 2005
T4 BB DR, ~F5 T2 20K T20 % 435y
UL, s, P b ATy AU EEETH- 12

3.5 UVICKABHER

ACHTHSA DML 99.4% T 555, FICEHE
DyDEBBIHIREERG 2RAI, & A05 WA
DIRREE (100 —160°C) TR, MEADESL LV
SR, ULhr SO ACH S 3 %, Ik
Cid65% LS EN TR EDbd o 1n, & ONEk
BEICL b ACHMBESBUIZDThIIE, GCHRIED
WEE T - 120 & EFETS, LHiCBILT, Ercoli 59
BFekez€7r FoRsarper e FY o35HE
Eomls ( 52 ) (2, Butenandt 5w BIEHEL TV D &
i, INBGERNT & b SRR (160 — 240°C) 95H %
ERNTVD, COPERLL VT e B V2RO
DELVTELBLLE, ROFBRBRTES, T4b
b, GOIEATTACHIIBHRATIEIND 12 DI SHHRL
B IO, EERONEHRLITZISNTIZDT
ACHMBIBUIZADEELLND (XH 8D R A~
ZhHT 2 b VIERIL T B S D EHEEAEIR X
AHEROINEBEE EBbis ),

UL, ACHIIDWTO A & sl oBIfRE
BH S > TN IIDIT, GCDATACHD SRR EHT 5
LEiFEBHB L HCBbNS, LT, MNEGEREE
SELOUV IR L hERDIZDDKRE 21T- 12, ACH
DK, AR =, NFHUEBRRP7 2 DONF
FUBRO UV 2R Ve K 3IRY, RS &
5L 7 hBRLENBDS, 260 — 280 nm DRILAHS ACHD
LDTILNT EEANF 4 HID ACH DRI /NI T
EDBBLHTHAD, 7t b IEKROFINAERRH ACH
IKIEIRD 4D E—FHL 12D T, ACH KD B A &



[R5 R B e 2 — PSR 35 (1982)

3.3.2 HISE : AN % GO-FID& 33 GC~
MFIZEEAL, 20— E 3k b REBEIENT 5,
HEW 2 FIDIE 2T 1—5 41, GC-MFT2 T
1—15pl EAL, Z2O0E—4Edb6BLRDIIRER
ZPROTENRREERICE b ERT 3,

3.3.3 HRIDEEF

# 18 BHGC-6 AM, FIDHHEEM

HSL I HEImm BEIZmAIALT A

el © 10 % PEG-6000 on Celite 545

B O A7A140°C, BEACD200C

FL JFHA B 40m]l /min

9 &, 1.0 kg/em?

K FE 0.7 kg/om?

3.34 GC/MS&EH

B BE-LKB 9000 MIDfF

HThIHESIm BE 3mATAAT A

FEHH] 0 10 % PEG-6000 on Celite 545

B OB #24160C, HEADZ00C,

/8L —2 220°C, 44 LFE270C

DEEEE 3500 V

4T LR F VA — 1 20 &V

b5y TER D 60uA

2 LN TFHR A o4 30 ml/min

o 2 m/z
4 Vha s B2

® o o 123,83

3.3.5 EETR: kB2 Tid1l, EEBIZs0g
(IR AL, B % smuCEfEL, 05 ul
GO-FID& BN GO-MF IZEA LTz & S OFER TR
% Table 1 (&R,

4. HBAIRE

4.1 SFEERIV—=T

(LGB A BRERE TSV TOMT 3 6 005
%, LOHOFEORRCENIL, B
EINABRERY BREL THHMER 2

Table 1. Detection Limit of Isophorone and
Phorone
Isophorone Phorone
F1D MF FID MF
Water 0.01 0.0001 0.01 0.0001
Sediment 0.2 0.001 0.2 0.001

Unit: pg/ml or g

B, @ KBEBALTLAERTSAMHE (pH=
704 ODE ) OEEORE 270 OB 2T
L TEEERRD., AIERKEREsulw4a)
LTk E & D, BEGC-FIDIKEATALEIE
h I 1,

RH - FOERIE Table 2T LTz L5 1E, 4
vikn i35 ARTHREA, HRHT L b SRR
Iedna fr, BB BN & - T 5 BB HIERRAT
DE0GBITHRL, HRIav &S bithmrLbY)
Fry s vE4 AOEPVHILNE— S BHBL I IF
Btz b i3 5 BT SR o h s - 12,

4.2 GO H T LFEEAOBET

# 5 ATEHEANC DLV T PEG-6000, PEG-20M, DE
G8, DEGS 4+ H3FPQy4,; Benton 34, OV-17, Thermon
3000, DC~200 % HEH e LI R FRR, BRe—
IOF =Y L EBIFE— 2 DRDAT 10% PEG-
6000 23 Fig. 1 RRT & SRS AFRLs o= h 7T
MHEshiz,

4.3 HERORE

AFHL, Ru¥y, DrooAR, BERFLO
ENFNICDNTA Vo Bk otEe >0 100 ppmk
#EWE 50 ml % 5ml QBB TIEE SHE Uz L &0
whEn e Hsdeat Uiz, FOFE Table 3ICARLIZE D
T, & DT T TOEESHEZRET & bR
BARLIIH, 4 Ukawid, ~E9 U TR AT S Lol

Table 2. Decomposition of Isophorone and Phorone in Water.

Y=z T RTE ST Isophorone Phorone

BT 2 ANIZ T0ml /¥ 7 FAIL pH After 5 days After 5 days

- ; After 1hr ——— — > After Lhr —————
pH5, 7, 9 {CHIEY L 7o ¥EBU7k 50 ml 20 Dark  Light Dark Light
A, CONATFRRARIRA VGO 5 90 102 - 104 88 -
Biidko v ol L2CTI00 7 99 102 100 92 83 50
+ =

ppm DM IC @ 5 L5 EEL, 1057 " . Llio _ . 5 _

MwyaF v 24—5—TCHRPELI,
ok, O 1HEHEE @ B TsH

Initial Concentration: 100ppm, Unit: %



KEBLOEEROA4 vho v Eso OIS

82

100 - r 51.8
{a) Phorone .
{b) Isophorone
{c) Degradation Product 50 B
of Phorone i
(c) 5 Mt
A 138
0 ;'||1}l|I||'u|r|‘1uf1—r!|||.]"||']-:
Q 100
(a) (h) Fig. 2. Mass Spectrum of Isophorone
123
100+ - 24.4
83
-
T T T T T T T 50 B
0 2 4 6 8 10 (min) =
Fig. 1. Gas Chromatogram of Isophorone & M+
and Phorone ] 138
- 0 J‘“}”'“,q.“
Table 3. Extract Efficiency of Isophorone and 0 L 100 '

Phorone from Water Fig. 3. Mass Spectrum of Phorone

Recovery (%)

Solvent

_ Isaphorongz Fhorone
Hexane 47 97

Benzene 98 100

Isophorone

Dichloromethane 100 101
Ethylacetate 87 o0

HT &I ot HICHHRTF VIZIZIHET S HHH
TR LI Sk OB M 10 GRRE b KX i
BHIWAZLL, LRV E LS s nax 2 ot
A4V ERBY, &k biC—EOHORE T o e
LHELN, BEOKCHTIERES 2hizimdn
W EDHESMCEL TVART EWbhofs, 2L T
ESOWTETIHEIKI b § KEL, BAEOETH
HolEREOBRB e s unx 4 L 2ERTRC &I
Lz,

=% —= Phorone

m/z 83

4.4 HRTREHOKRET

FID iR & & RO J TR At
BT L4 Bl GO-MFIEONTRE L. Fig. S
2L Fig. 3ICAVE BV EAD VDT RRARY FIVER L 2 2 G frm)
LTz, AVAavOR—AY—2{im/z 82 THELE Fig. 4. Masfragmentogram of
P SRED 518 %hD, CHEMEOS—75 52y Isophorone and Phorone

m/z 82
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