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Table 1. ' Operative Conditions of GC and GC/MS

2 Sulfer Compounds Aldehydes Amins Fatty Acids Other Compounds
Apparatus Shimadzu GC-74 Shimadzu GC-7A Shimadeu GC-FAG Shimadau GC-48M Shimadeu GC-7A Shimadzu LEB-O00K
(Detectar} (FPD) (FTD) (FTD) (FID) " {FID) GC/MS I TIM)
Im*3Immé Jm=Imme SmkImm ¢ Imkx 3 mmg dmxImm ¢ Amx3mm $ Am= Emm ¢ fimxImm
it 0% PPE{5ring) 2% TCEP 2% Silicon OV-17 | 5% Squalane+2% KOH 2% HLPy 10% PEG-6000 | 10% PPE(Sringh 10% PEG-G004
umn J
' Shimalite TPA | Shimalite W(201D) | CROmsomb W | Chomosorb 10t | Chromosorb101 | Celitests | Chiomosah W Celita 545
G~ 80 mesh A0~100 mesh. 80100 mesh B)~100 mesh G0~Bl mesh B0~80 mash G0~E0 mash “B0~&0 mesh
Tepersting ) . B0=250*C S0=130"C S0=130"C i oo B0-130°C
- . . = R e U i
Column 80°C °C 0°C 130°C {15°C rmin) {ECimin) T Cimin) Colurn @ Cimin)
Injection 130°C 130 0T 180 20°C 180C 180C Injection Port 220°C
fon Source | ZHC
Separator i
 Carrier Gas - My B0 ml/min Ny 50 ml/min He 48ml/min He 40 mi/min N S0 mlimin My 5 mismin Ny Slmbinin | eoiier Gas He 30 ml/min
(1.1 kgiem?) (1.1 kgfom?) (1.8 kgicm?) {13 kgiom?) {0.8-1.5 kgiem} [0.?—1.2 eg/em® | (0.9-1.2 kglem) | o Current 50 A
H, Gas .6 kglom? 0.6 kgfom® 0.6 kgiom? 0.6 kgfom® .6 kglem? 0.6 kg domt 0.6 kglem? Accel‘%ialt;n% 35KV
Alr L3kgiom® 1.3 kgdem® 0.5 kg fant 0.5 kgsem® 9.75 kzfem? 0.5 kgdfom® 0.5 kgiem?® Electron Energy . eV
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Table 2. Concentration of Odorous Compounds in Odor
Date 14, July, 1981 4, August, 1981 10, August, 1881
Sampling Point Pre-thickener Pre-thickener Packed Tower Pre-thickener Packed Tower Detection | Threshold
o 10:59 11:05 1114 12 11:52 12:01 1101 1111 1144 11:59 Limits | =Valag
ampling Time ~11:08  ~1:08  ~1L18  ~1L%5  ~1166  ~12:05  ~1L06  ~1lS ~He9 1201
Hydrogen Sulfide ND ND 15637 1.6(3.9) 20048 21(.1) 3.0(7.3) 40098 2664 29071 1.0 g.41%
Methy! Mercaptan ND ND ND ND ND ND ND ND ND ND 1.0 0.67%
Dimethy] Sulfide ND ND ND NI 0.94 (1.3 1.1(1.5) ND ND 2.2(2.9) 2.7 (3.6} 0.4 0.76 %
Carbon Disulfide 0.87 Lo 0.20 0.19 015 014 0.32 0.41 0.40 9,38 - 7,600 %1
Dimethy] Disulfide ND ND ND ND ND ND ND ND ND ND 16 22%
Formaldehyde 8201(2) 1000 (2.5} = 180 - 370 B00 (2} - 3o - - 410
Acetoaldehyde 250 (167} 300 (200) = =T = = 400 (267) = 120 {80} . - 1.5%
Trimethyl Amine . ND ND = ND & - ND = ND 0.4 014
Butadiene ND ND 410 # 6 = 5200 3000 B4 B2 Lo ?
Acetone 160 130 220 - 220 = 590 430 390 570 & 30,000
Acrolein 2000 (67) 2000 (67) 300 (10 e 23 1300 (43} T40H(25) 58(2) 56 (1.9) i 30%
Ethylacetate 20 25 52 - 22 - 370 200 104 105 - g%
Methanol 1400 1000 1600 l 1100 & 2800 2100 £50 2200 % 33,000 %
Benzene 25 43 13 - 10 - kit 59 20 77 - 4,700
Ethanol 400 220 120 - 93 - 120 88 77 97 “ 5709
4-Ethenyl-1-cyclohexene ND ND 4 - 2 - TE{1Z.5) OO 2 4 0.5 g%
Toluene 24 25 43 = 58 = 5404(L.7) 270 220 3201 - 310 ‘}
-
m, p-Xylene ND ND - - - - ND 31 10 23 o | m L
o-Xylene ND ND = = = = ] 7 5 9 0.6 o- 380%1
i o
Fatty Acid {C.~Cy) - - ND ND ND ND ND ND ND ND g,
Cy=Cs 1.0
Sum (ZC/T) (236} {270) = = = = 334 = 192) =
Concentration unit; ppb, { ) ave Concentration/Threshold Value
Threshold Value: =8 Measured with odor bags by Japan Environmental Sanitation Center
+2 Measured with odor bags by Hiroshima Prefectural Research Center for Environmental Science
*3 Concentration corresponding to odor intensity 1
#4 Meastred by Leonards
1 1
23
M_ :
- T T T T 25
Fig. 3., Gas Chromatogram of the Odor in the
Packed Tower (GC-FPD, 10% PPE)
1. Hydrogen Sulfide, 2. Dimethyl Sulfide,
3. Carbon Disulfide, 4. Unknown
i 3 4
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O BECBETH 1 gd, SV TTESHEELT
T y 1 ¥ . 5
5 10 15 20 % O TRRASAHOMLAGRBERE L BA 50,

Fig. 2. Gas Chromatogram of the Odor
in the Pre-thickener (GC-FPD, 10%

PPE}

1. Hydrogen Sulfide,
3. Carbon Disulfide,

2. C H ghost,
4. Unknown
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Studies on Olfactory Measurement of Odor IV
Measurements of Threshold Value by the Triangle Odor Bag Method

Taiji ITo, Kazuo MATSUSHITA, Takashi ITOH
and Manabu Kobpama

Abstract

For the investigation of odors emitted from the petrochemical factory and the synthetic textile

factory, we measured the threshold values of 8 compounds by the triangle odor bag method.

These compounds were n-heptane, propylene, methyl methacrylate, methy! acrylate, acrylonitrile,
dimethyl ether, N, N-dimethyl formamide (DMF) and N, N-dimethyl acetoamide (DMA).
In addition to the 8 compounds, we also measured the threshold values of dimethyl sulfide and

n-buthylacetate for comparison with the already reported data.

il

1. #

PRI 54 FERED> B 56 EEITHI T, AVHOEETE
N, REMEOEEARER = SRR SRS
& BRASHHHERFAR 2EBL I, ZOMR, aib
FTH OB TIS 2 5 BiH 3 B BEICIL IR B
BEORPHELHESZ L GENTHEL LB 12,

RRAEORERER 2B L, HENRE2I2 T30
CEEL B E O BE (AR ) 2HET 256805
HEL, T L U100 2AEL I,

BIEAEE: & LT, BRE, vy 7o bx—4
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B2 Ureds, T, BIERERE BABERE S R
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FEHET), NuNCAFMFR M7 E F(LITDMA &
W9 ), Bfn 7F VEOBRLAFVD 10ETH 5,

LD 55, Bifen 7 F v LRk X F v ORERIEE S
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Table 1. Reagent Used in Measurements of
Threshold Values

Concentration (ppm)

Compound Reagent of Orignal Odors
n-Heptane KS 6700 ~ 15700
Propylene MG 10600 ~ 33800
Methyl Methacrylate TE 64 ~ 143
Methylacrylate TE 2.2 ~ 5.0
Acrylonitrile TE 4540 — 7560
Dimethyl Ether GS 31600 ~ 194000
DMF WS 590 ~ 2060
DMA WS 840 ~ 1560
Dimethyl Sulfide WS 2.3 ~ 2.4
n-Buthylacetate WS 24 ~ 102

Reagent
K §: Special grade reagent produced by Katayama Chemicals
M G: 99.6% Gas produced by Mitsui Toatsu Chemicals,I.N.C
T E: Tokyo Kasei extra pure reagent
G S: 99.5% Standard gas produced by Gaskuro Kogyo
W S: Special grade reagent produced by Wako Pure Chemical
Industries L.T.D

Table 2. Operative Condition of GC

1ITRT,

N, 720 b2 7o) ER X F RS, FHEY
By JPIDE BB DA R T T3E™SH 12, &
oz, REFBI, BHFERREOLHT, KR
TR 1 BARESBRIE D BTRITIT » 72 GC I O
EUT,

2.3 FMBEREHONE

AT R = R ANE (R DBEE & 53¢
i) 3wk L, TRz

BAREAE L CGRELA F27—4— EXKK (LR
O ETB)ID3IY FVZ RF Ny FRFEFHLI
212U, DMF & DMA OHIEICIE, ZEWERK (Ll
TSt ETs) DRERFERUI,

REIT 38 ~50FDERIZATHD, 682277
V=TT, BB E SEEICRIVIIE DL DI
HIRHEIHET 2 L 5 icEiEL I,

Compounds Dimethyl Sulfide Propylene DMF Dimethyl Ether n-Heptane
DMA Methylacrylate
n-Buthylacetate Acrylonitrile

Methyl Methacrylate

Apparatus Shimadzu GC-7A Shimadzu GC-4BM  Shimadzu GC-4BM Shimadzu GC-4BM  Shimadzu GC-4BM

(Detector) (FPD) (FID) (FID) (FI1D) (FID)

Column 3mX ¢ 3mm 3m x ¢ 3mm 3m x ¢ 3mm 3m x ¢ 3mm 3m x ¢ 3mm

25% TCEP 25% Squalane 10% PEG-20M 25% TCEP 25% TCEP
Shimalite W(201D) Shimalite Shimalite TPA Chromosorb Chromosorb
W(AW)(101) GAW-DMCS GAW-DMCS
‘ 80 - 100 mesh 60 - 80 mesh 30 - 60 mesh 80 -100 mesh 80 - 100 mesh
Temp.
Column 70 °C 30 °C 110 °C 30 °C 100 °C
Injection 130 °C 130 °C 170 °C 130 °C 130 °C
Carrier Gas N,, 40m7/min Ny, 30m1/min N,, 40 m1/min N,,35 m1/min N,,35 m1/min
{ 0.95 kg/cnt) (0.7 kg/cmt) ( 1.1 kg/cnf) ( 1.4 kg/cnf) (1.6 kg/cm®
Ha 0.6 kg/cm? 0.6 kg/cm 0.6 kg/cm* 0.6 kg/cm* 0.6 kg/cm*
Air 1.35 kg/cm 0.75kg/cm 0.75kg/cm? 0.75kg /cm* 0.75kg/cm®

2.2 FROBH

1O RZEPARGEROAERIEALTR/LSH, 104
BYL AT NNy TN HRACHEFEAL TEE R %
fEoto, HEOSEEN 2DB &I RSB TERE 104 KXY
TRAFN g FRANNH R TCERLUI

FEBEI GC DT L » TRz, Table 21 G C
IR ERT, SOBERER 2R 2R OHTRE
PTEXBITGINILLTHIY, BEREEIIHED 3000
fEURICE 2 X 5 icBR LT, SR OREIRM (2 Table

2.4 BREHRODMFREANE

SETRERITE T 2 REBPOETERE 2R 5120,
DMF &AL & UT, O & SHOBEhOBE %
HIE LT,

DMF %A IZEHIE, BED/N S Y+ 5MhOWE &
HgELTA IV E, Oths SHORBICE DHIEEER
BREL B TR EEDIHTH B,

2.2 LFABEOFIFETI0L AV RF Ny FICEHEY
2 (DMF 2200 ppm) 2FHL, CON R 2HEHEETHE

_8__.



REK 2 U 2RBITFEAL T 10045, 300 £, 100043,
30001%, 10000 fEDFERYT X 2VER LTz, BERA 2
O DMF i, —f% s cRmL TEREREL,

GC-FTDIT L » THHR LI DH7%fFid Table 3 iTR
7. WD REE b F—FHPUSEIT O X 288D F A 2E
hZEnZF oL THEE 2 B8RO DMFEE S LT,

Table 3. Operative Condition of G.C. for Measure-
ments of DMF in the Odor Bags.

Column 10% PEG-20M on Shimalite TPA 30~60 mesh
3m X ‘1’ 3mm
Temperature
Column 140°C

Injection 190°C
Carrier Gas He, 45m1/min (0.95kg/cm )
Ha Gas 0.65kg/cm
Air 0.5 kg/cm
Detector FTD
Apparatus Shimadzu GC-7A

3. HBREERE
FIEHIE #5532 % Table 4 TR

3.1 EMEDEEMAE

BIEDERE B FR T 2 WARER TR LU TR
RHDTHY. FBREEHTONTIZERL T,

BPEDBHED /N T Y F IR E <, BAEER/IMED
2.3~4.615b dotz, FRAPKEIZ GO IHICLBDT,
EDND Y RITHEH NS, BEDONS v Eicidiz e

ZRE R R & 5 BYERIE

AEERER IO EEBLOND, LIzdi- THIEON
59 X FBAEFEEDO NSV i ahn 5,
BIARAES0L Z OBUEDSER S T2 0T BfES
ZOMBUENERIE TR EEZALOND, ZDI2H, M
DI K EEERZE I BUEIC & » TR DI, 720D
=R % Table 4 IT/RT, »

3.2 ERBHRECKIHMMEDLE

FHRAE T SHORBE2HER L, Ffgn 7F VN
OYEIDNT, ZhEh 1~ 3 FERYERIEREBL 12
45, DMF & DMA LI OWMEIT D0 Tid, Table 4 iGR
T OHDREC & BHEM & AZED LV BESE LNz,

DMF & DMAIZ DO T, O4DREIT X AHIE@IT
DMF, 2.8~ 21 ppm (5[E#IFE ), DMA 0.59 ~ 14
ppm ( SEENE ) EXEIESD&, EHEI KD Sh
o1l D, SHORZZPFERUTAE L. Table 4 D
DMF & DMADEIE SHORMIL L RAIEEETHS,

OH:DRABIC L % DMF & DMA DHIEESK S < iXb
DVIIDIE, RO S EEICL b, RISNOEEEN
FREEZBALGNS,

(1) Fig.10ORTE Hic, E450 DMF 513 3000
B2 TORRBEH TRABHEIGTVBETH Y, Of
& SHORBOBNCE ZEFEEZIZEAE LT,
X, DMAIZDWT $ DMF & [{ff, BEEDEIT L B
HEBEOZEI/NIVEELLN S,

(2) 7RV DORBHIT SHITHAT O DESDFH Hik
WEERNSHD EHF LI '

Table 4. Threshold Value by the Triangle Odor Bag Method

Threshold Value (ppm)

- %

Compound X { Min ~ Max ) n* a* S b*
n-Heptane 13 (5.9~23 ) 7 1.1186 0.1971
Propylene 21 (11 ~ 31 ) 8 1.3280 0.2105
Methyl Methacrylate 0.21 ( 0.14~0.31) 6 -0.6838 0.2034
Methylacrylate 0.0023 (0.0015~0.0034) 7 -2.6479 0.1348
Acrylonitrile 26 (12 ~ 39 ) 8 - 1.3770 0.1982
Dimethyl Ether 500 (290 ~770 ) 7 2.7020 0.1501

DMF 1.8 ( 1.0 ~4.4) 6  0.1675 0.2559
D MA 0.76 ( 0.35~1.6) 6 -0.1200 0.2840
Dimethyl Sulfide 0.00064 (0.00042 ~0.0016) 4 -3.1940 0.2700
n-Buthylacetate 0.024 (0.013~0.038) 4 -1.6254 0.2172

Used bags were produced by Ohmi Odor Air Service, but D M F and D

with odor bags of Sansei Bussan

M A were measured

* o ox= 102 s n= Number of data, a= Mean of logarithm, S D= Standard deviation of logarithm

_9_.
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® DMF Concentration in 0 Bags
A DMF Concentration in S Bags
smm = wmw= Calculation Line of DM F

\, .
] N\, Concentration
\2
\,
N,
\
N\,
A
10 ppm AN
g\
N\
\,
N\,
N\
AN
Q
\\\
A O\
1 ppm o \\

0. 1ppm

o

100 300 1000 3000 10000
Dilution Ratio

Fig. 1. Comparison of DMF concentration diluted in
differrent odor bags

DMF concentration of original sample is 2200 ppm

(3) OHORLDEEEIL DMFRDMADE & LT
Y i

(4) DMF & DMA DR % 3 EEEHEE U2 &SERIZ, D
MFO$4&, 1EE 17 ppm, 2EHE 19 ppm, 3HEHE
2.8 ppm, DMADEE, 1[HH 14 ppm, 2HE L4
ppm, 3[HE 0.59 ppm TH 7. DMF, DMAL b IT
3 EEOHEMEIL S HOBMT & B HEFIRL, N
Fovid 3 BHOBMERIE BT & 5L DMF DM
ADRERSBOEERZREFIZLBTEDLD
Wik S EBbins,

3.3 BB DB
Wifb A 5V LB 0 7 F MITDOTIE, AEB Vit

- TEA KBS & ABERAEST b T3,

HEER2 TS &, a7 FEE—HL T
WAH3, Wik FVIZERERIC L 2REDTH541/4 D
fETH- 1,

X, XERTELNIBEZMREETAELII 6
SRR L MEEEOBRRY Kb TEnDE, £27

I WEEA FVIIRSERE 1.37, T2V VB A FIVE
0.87, BifbA Vit 1.61, BEEEn 7 F Vit 0.53CHY
35,

4. #F B

1) ZSflkmRtES Tt TRDI 10 PEORHEIZ
n-~7% 13 ppm, 7R EL 2] ppm, X E TV
YV X F v 0.21 ppm, T ¥ Y IVEEAF V2.3 ppb,
FZywa= kY24 ppm, TXFNVL—7)V500 ppm,
DMF 1.8 ppm, DMA 0.76 ppm, Hift.* 51 0.64 ppb,
Effgn 75V 24 ppb T o 72,

(2) MAFEFOMEIIZFELE UTOHDRE 2EH
L7245, DMF & DMA 721H2 0D R8T X 2 PIEE
DNT Y F PR E L EGEHBRD 6 NL o T2DT
SHORZZERAL TAREL ., OHDESHNOER
EHSDMF PR DMADR &L Tl EFREEEALD
n3
ARRGEIC HIz b, (2O IV AABEELE

v —NEMBEoTE ERBLKICEH L LT,

2 £ X ®
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Studies on Olfactory Measurement of Odor V
Relations between Concentration of Odorants and Odor
Intensity by the Triangle Odor Bag Method

Kazuo MATSUSHITA, Taiji ITO, Takashi IToH
and Manabu KODAMA

Abstract

Relation between the concentration of odorants and odor intensity for ten compounds—n-heptane,
propylene, methyl methacrylate, methyl acrylate, acrylonitrile, dimethyl ether, dimethylformamide,
dimethylacetamide, dimethyl sulfide and n-butyl acetate have been studied using the triangle odor bag
method.

The original odor for each compound was prepared in the bag by dilution with nitrogen gas and
the concentration was determined by GC. Desired volumes of the original odor were transferred using
syringes from the bag to odor bags filled with odor-free air to prepare test samples of the various con-
centrations. Odor intensities of the odors diluted in odor bags were evaluated according to the six-
grade intensity method by a panel of six members, while odor concentration was evaluated in accord-
ance with the procedure of the triangle odor bag method. The results are as follows.

1. The results indicate that the Weber-Fechner equation is valid for odors of ten compounds with
regard to the relation between the concentration of odorants and odor intensity.

2. The results for four of the compounds obtained by this study were similar to those provided

by the odorless chamber method.
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Table I. Odor intensity scale

Odor intensity Description
0 No odor
1 Very faint
2 Faint
3 Easily noticeable
4 Strong
5 Very strong
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Fig. 1. Relations between logarithm of odorants’ concentration (log X) and odor intensity (Y)

~s—e-: by the triangle odor bag method,

: by the odorless chamber method®
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Fig. 3. Effect of odor bag on the relation between odorants’ concentration and odor intensity



Table II. Odor intensities for each compounds that

give the threshold value on regression lines

Compounds Mean Range
n=-Heptane 0.7 0.6~0.7
Propytene 0.6 0.3-0.8
Methyl methacrylate 0.5 o-1
Methyl acrylate 0.5 0.2-0.7
Acrylonitrile 0.6 0.3-1.0
Dimethyl ether 0.7 0.5-0.9
Dimethy1formamide 0.5 0.1-0.7
Dimethylacetamide 0.4 0.1-0.7
Dimethyl sulfide 0.5 0.4-0.5
n-Butyl acetate 0.7 0.6-0.8
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Studies of Pollutants Emitted from Stationary Emission Sources I
Hydrogen Chloride Emitted from Incinerators for Screened Scum
and Sludge in Night-Soil Treatment Plants

Takashi IToH, Taiji ITo and Kazuo MATSUSHITA

Abstract

In night-soil treatment plants, there are incinerators for waste materials producing screened scum
and sludge by the treatment process. Among them, there are a few incinerators which emitted a high
concentration hydrogen chloride without incinerating the waste materials containing organic chloro-
compounds. The plants having these incinerators make use of seawater to dilute the night-soil for
treatment.

We investigated five incinerators chosen due to the different kinds of water used to dilute night-
soil and that of waste materials to be incinerated. The pollutants emitted from the incinerators were
measured and the waste materials to be incinerated were collected.

As a result, we found that not only organic chloro-compounds but also inorganic chlorides were
converted into hydrogen chloride by incineration, and the emission factor of hydrogen chloride was
proportional to the chloride content of the waste materials. On experimental combustion of the sam-
ple in a porcelain tube with air flow, the inorganic chlorides contained in the sample began converting
into hydrogen chloride at about 300°C, and the amount of hydrogen chloride generation was constant

at 600—1000°C.
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Table 1. The outline of investigated facilities
Investigated facilities No,1 No,2 No.3 No.4 No.5
Kind of water to dilute night sea water sea water sea water fresh water

soil in the treatment plant

Waste materials to screened scum

screened scum

fresh water

screened scum screened scum screened scum

be incinerated sludge sludge sludge sludge

Incineration capacity, Kg/h 300 300 400 1,200 ' ' 830

Amount of incineration, Kg/h 90 190 350 760 360

Temperature of furnace, °C 580 740 720 870 900

Temperature of exhaust gas, °C 340 260 270 260 250

Pollution control system no use no use no use cyclone . cyclone
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Emission factor of hydrogen chloride, mmol/Kg

100 -

Table 2. Analytical results of pollutants in exhaust gas emitted from

investigated facilities

Investigated facilities No.,1 No.2 No.3 No.4 No.5
Hydrogen chloride, ppm 61 250 470 130 68
Nitrogen oxides, ppm 140 120 76 89 230
Ammonia, ppm 8 8 12 23 13
Hydrogen cyanide, ppm 7 14 1 49 7
Sulfur oxides, ppm 190 180 170 110 380
Soot and dust, g/my 0.42 0.23 0.05 0.11 0.15

Note: 0212% conversion

Fig. 1.

50

100

150

Quantity of chloride in waste materials to be incinerated, mmol/Kg

Correlation of chloride content and

hydrogen chloride emission,

Table 3.
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Influence of sodium chloride contamination on measurement of hydrogen chloride at facilities
No. 2, No. 3 and No. 4

Absorbent

N/10 sodium hydroxide solution Pure water

Substance to be absorbed, mmol/m}

Chloride ion

Chloride ion[a] Sodium 1'on[b] [b1/[al, %

No.2

No.3

No.4

4.7

4.7 0.15 3.5
11 0.38 3.2
1.4 0.01 0.7

Table 4. Components of waste materials to be incinerated in investigated facilities

Investigated facilities No.1 No.2 No.3 No.4 No.5
Water, % 62 73 82 79 80
total, g/Kg 1.4 3.5 6.0 2.1 1.2
C1 weight
soluble, g/Kg 1.3 3.6 6.0 1.9 1.1
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Fig. 2. Relation between decrease in weight
of incinerated waste materials and in-
crease in amount of generated hydrogen
chloride in experimental combustion ‘of
waste materials.
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Potential Metal Impact from Industrial Waste Dumping
Sites into Environment

Tsuyoshi MURAKAMI, Akiko KiDA and Yukio NoMA

Abstract

Metals, the oxidation-reduction potential (Eh) and pH in water samples obtained from two typical
dumping sites were checked to estimate the potential environmental impact of metals present in indus-

trial waste.

As regards exuded water from one site in a valley, the proportions of dissolved-type Mn

and Fe were 98—99% and 20—40% respectively, reflecting observed Eh, but the potential was not so

reductive that metal sulfides would not be produced. Concerning standing water of another site near

the shore which had once been a salt farm, metal concentrations were much lower than had been ex-

pected. This may be due to two reasons: the first is that the dumping of a large amount of waste at

one time causes a considerable reduction in the contact time between the waste and water; and the

second is that water retained in the waste moves at an exceptionally slow rate.
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Table I. Outline of Dumping Sites
Name Area (m2) Available Reclamated Starting yr. Main industrial wastes
volume (m™) volume {m )
a-tani®) 16,887 105,000 42,162 Jan. '73  Mineral matter, Building material
B—hamab) . 39,7131 119,195 69,849d) Mar. '78 Mineral matter, Ash, Sludge

a) ravine space

b) salt farm of former days
c) up to Mar. '79

d) up to Aug. '79
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Table II. Examination Results of Exuded Water and Standing Water
Date Metal concentrations(mg/1) Eh
('79) "¥P® Fo T mn ca Pb Cu Zn () PR
Jun S 1.6 0.91 0.0001 0.011 0.008 0.018 196 4
) P 1.9 0.007 0.0001 0.002 0.003 0.007 -
Au S 1.5 1.1 0.0001 0.026 0.003 0.017 204 0
E g- P 2.6 0.012 0.0001 0.001 0.003 0.008 -
o
K .
) S 1.3 0.95 0.0002 0.001 0©0.003 0.017
< Oct. P 2.3 0.022 0.0001 0.001 0.004 0.009 223 -4
De S 0.8 0.73 0.0001 0.002 0.004 0.017 318 5
c- P 3.3 0.014 0.0001 0.001 0.004 0.011 -
Au S 0.1 0.72 0.0001 0.001 0.006 0.012 9
9- P 0.3 0.60 0.0002 0.005 0.007 0.014 .
g oct S 0.1 0.11 0.0002 0.001 0.009 0.020 9
E : P 0.2 0.28 0.0002 0.005 0.005 0.018 -
1
A DPec S 0.1 0.83 0.0001 0.002 0.013 0.018 4
. P 0.3 0.036 0.0019 0.025 0.006 0.083 )

Type: S;soluble, P;particulate
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Studies on Values of the Sulfur Dioxide Analyzer
by the Conductimetric Method

Masahiko KUBOTA
(Received July 3, 1982)

The ambient air quality standard for sulfur di-
oxide is determined by the conductimetric method
inJ apanl) and ambient air which is collected peri-
odically every hour is usually analyzed by an accu-
mulative analyzer.

It is known that values analyzed by this method

are affected by the evaporation of the absorbents?

and by interference of other gaseous substances®.

The former is improved by using a “high-sensitive
type” analyzer in which 10 m! of the absorbents are
alternated to 20ml and the concentration of sulfuric
acid in it is lower than that of the “ordinary type”4)
but the latter is not improved.

For this reason, a study on the interference of the
analyzer will be required, because the concentration
of sulfur dioxide has declined sharply from year to
year and are lower than other gaseous substances®
which are considered to interfer with the analyzer.

In this paper the factors affecting the values mea-

sured by the analyzer are reported on.
Apparatus and Procedure

The analyzer (Kimoto Model 313) which is a “high-
sensitive type” was used with absorbents amounting
to 20 ml together with 1.0 liter per minute of sampled
air which is collected periodically every hour.

In preparing the absorbent, 4 ml of a hydrogen per-
oxide solution (30%) was diluted with 20 liters of
de-ionized water and a sulfuric acid solution (0.1 N)
was added with stirring to make to the final 4 #S/cm
of conductivity.

Then, the analyzer was calibrated using the equiv-
alent solution according to the usual methodﬁ), and
the ambient air was measured by the analyzer in the
laboratory.

When air bubbling was finished, the absorbents
were transferred to 50 ml plastic bottles with closed
stoppers.

The amount of ions in the absorbents were ana-
lyzed by an ion exchange chromatograph (Dionex
System 10).

Results and Discussion

The ion exchange chromatograms of the absorb-
ents before and after measurement by the analyzer
are shown in Fig. 1.

Sulfate, nitrate, chloride and sodium ions were de-
tected in the absorbent before the measurement was
carried out.

Sulfate ions were detected naturally and the other
ions were considered to be contaminants from the
added reagents and from air in the laboratory during
preparation of the absorbent, as a sulfuric acid solu-
tion was added during the preparation of the absorb-
ent and de-ionized water contained only a small
amount of these ions.

These ion concentrations increased in the absorb-
ents when air bubbling was completed.

They are shown in Table 1.

The concentrations of nitrate and sodium ions
were higher than that of sulfate ions in both RUN 7
and RUN 5, and the ratios 0.57 of nitrate, 0.14 of
chloride, 0.29 of ammonium and 0.43 of sodium ion
to sulfate ions averaged throughout the experiment
are shown.

It is considered that the oxides of nitrogen which
contain gaseous nitrate”, hydrogen chloride and am-
monia are absorbed by the absorbent to form nitrate,
chloride and ammonium ions and that sodium ions
are eluted from glass absorber bottle used.

The readings showed that the analyzer was not
only affected by the concentrations of the ions but
also by the proper equivalent conductivity of each
ion; bivalent sulfate is affected two-fold; anions are
affected positively and cations are negatively affect-
ed in general.

According to this, the readings of the analyzer are
affected positively 0.28 of nitrate and 0.07 of chlo-
ride, and negatively 0.09 of ammonium and 0.15 of
sodium ion to concentration of sulfur dioxide.

Hence, reading of the analyzer is affected by 1.11
in total for concentration of sulfur dioxide.



A further attempt was carried to study relation of
the readings estimated by the analyzer with that
observed.

Interference of SO, Analyzer by Conductimetry

The readings estimated were calculated from the

following equation:

C = [2K,(SO/7) + K,(NOy ) + K(CI) + K(NH,) + Ko(Na') + Ko(H")]1/[H.SO0. i o

where C: estimated readings of the analyzer (ppb),

K,: equivalent conductivity of each jon® (S em’mol™),

( ): concentration of each ion in the absorbents (mol cm™),
(H"): 2(SO/)+ (NO;)+(CI)—[(NH,) +(Na")] and,
[H,S0,], 0 * the conductivity of sulfuric acid in the absorbent corresponding
to 1 ppb of the reading of the analyzer (S cm™).

Now, the readings estimated by the analyzer are
calculated by adding each conductivity of the ions
which is obtained by the multiplication of the con-
centration by the equivalent conductivity.

The conductivity used in this case is actually
appropriated, as the concentrations of the ions are
sufficiently low to be dissociated completely.

The relation of the estimated and observed read-
ings of the analyzer is shown in Fig. 2.

In consideration of the concentrations of the ions
being quite low by ion exchange chromatography,
the agreement between the two readings is good.

It is, then concluded that the values of the analyzer
are not affected by only sulfur dioxide but also by
the oxides of nitrogen, hydrogen chloride, ammonia

and sodium ions.
Conclusions

It cannot be neglected that the values of the sulfur
dioxide analyzer by means of the conductimetric
method are affected by gaseous substances except

for sulfur dioxide and by sodium ions eluted from the
absorber bottle.
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Anion Exchange Column: 250 x 3 mm(ID)

Precolumn: 150 x 3 mm(ID)
Suppressor Column: 250 x 6 mm(ID)
c1~ Flow: 250 ml/hr
Eluent: 0.0030 M NaHCO3

0.0012 M Na2CO3

= e

Cation Exchange Column: 200 x llvmm(ID)
Precolumn: 50 x 4 mm(ID)

Suppressor Column: 10 x 9 mm(ID)

Flow: 250 ml/hr

Eluent: 0.0025 M HNO3

0 5 10 15
Minutes

Fig. 1. Chromatograms of ions in the absorbent in RUN 7 of Table 1 by ion
exchange chromatograph (Dionex System 10).

. after measurement.

------ : before measurement,



Table 1.

Concentrations of ions that increased in

absorbents when air bubbling was finished

concentrations of ions (pM)

=
8
RUN -.Ef
sulfate nitrate chloride ammonium  sodium g
"
1 1.5 1.5 0.5 0.3 1.0 §
]
2 2.6 0.6 0.5 0.5 0.5 g
[&]
3 2.6 0.8 0.2 0.7 trace
4 2.0 1.2 0.2 0.6 0.5
5 1.4 1.3 0.2 0.3 2.7
6 1.4 1.1 0.1 0.6 0.3
7 1.8 2.0 0.4 0.7 0.6
8 2.0 1.0 0.1 0.4 trace
9 3.2 1.5 0.3 1.0 2.5
nean 2.1 1.2 0.3 0.6 0.9

30

20

Interference of SO, Analyzer by Conductimetry

N I n

10 20 30
Observed Reading (ppb)
Fig. 2. Relation of observed and estimated
readings of the sulfur dioxide analyzer
by the conductimetric method.
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Pollution Loads within the Upper Basin of Niko River
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Elution of Heavy Metals from Melting Sand Waste

Tsuyoshi MURAKAMI, Akiko KiDA and Yukio NomMA
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Determination of J-Acid and H-Acid in Water
by High Performance Liquid Chromatography

Yukio NOMA and Tsuyoshi MURAKAMI

1. #

oA o REATESERE L THEDODN T B 7V F R
HYANE R (ABSH LOLAS) BEERSSD ,
B Bl iz, BEHRTOEMGPHFERICETS
BIFeé B, & T A5, DRV v BESmITONT
DED & 5 SHFHIIA <, FeRpRkE LTEESN
TOWBEEBTONTOREF I, 2T, B
Bl Bbls L oty VREERIOHEE S U T, FEREY
1000 b VAEEINTVB 2-7 3/ -5-F7 b= -7
2R B(IB) BN -FTE -8-FTb—-3,
6= Ak R (HER) ITOWT, BEE/KITKIT BAEE
ROR B SRE 2 Raf Lis, 208, Kathl
TDppb L XIVOFFHERMIL LD THRET 5. Lk,
COMYWEIIFig. 1 RRTIHRFFRICT T 7 FE2F
DIEMETH B,

HO3'S : NH2

OH

il

2-Amino-5-Naphthol-7~Sulfonic Acid(J-Acid)
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1-Amino-8-Naphthol-3,6-Disulfonic Acid(H-Acid)

Fig. 1. Chemical Structures of J-Acid and H-Acid
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Fig. 2. Effects of Concentration of Cetrimide
on Condensation of J-Acid and H-Acid
into ODS Column
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Fig. 3. Chromatogram of J-Acid and H-Acid

apparatus: RCM-100, column: Radial-Pack
A, detector: FL (Ex=360nm, Em=430 nm),
mobile phase: 0.1 w/v % cetrimide/70% eth-
anol, flow rate: 1 ml/min
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Table I. Results of Recovery Test
J-Acid H-Acid
River water Sea water River water Sea water
113 % 80.0 % 81.5 % 35.5 %
118 77.0 109 43.0
104 67.4 93.4 41.7
102 73.7 97.7 34.3
101 68.9 93.6 35.2
X (%) 108 73.4 97.0 37.9
Cv(%) 1.39 1.45 1.46 2.15
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1) J. H. Knox and G. R. Laird, J. Chromatogr., 111,
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2) S. Eksborg and G. Schill, Anal. Chem., 43, 2092
(1973).
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