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Characterization of odorants discharged from typical odor sources
and behavior of high boiling chemical compounds (dimethyl trisulfide)

Yasuyuki HOSHIKA and Ninzo Murayama

_ ABSTRACT

The odorants discharged from 11 odor sources (viz. a sewage treatment plant, a night soil treatment
‘plant, a fish meal factory, a metal paint dryer, a pig pen, a poultry manure dryer, a kraft pulp factory,
a com-starch manufacturing works, a shell-mould processing plant, a synthetic resin factory and organic
solvent factory) were classified into eight compounds groups (group I, sulfur compounds; group 1T, lower
aliphatic amines; group III, carbonyl compounds; group 1V, hydrocarbons; ‘group V, lower aliphatic mono-
alcohols; group VI, phenols; group VII, lower fatty acids, and group VII, mdoles), and were analysed by
a systematic gas-chromatographic technique.

The characterization of trace amounts of the odorants was carried out by using the values for few
'proposed units (pOUm, pQUa, log QU, oué and QU; all terms are dimensionless) based on the ratio of the
detected concentration to the odor recognition threshold concentration. A pattern display was also
proposed for the explanation of relationshiiy between odor quality (or odor intensity) and chemical analy-
sis data of the odorants responsible for each odor discharged from 11 odor sources.

The odor charts illustrated a characteristic pattemn and it was found that the shapes and sizes of
each odor chart could characterize the quality and intensity of each odor from 11 odor sources.

Furthermore, the gas chromatographic determination of trace amounts of dimethyl trisulfide in air
and in exhaust gases from some odor sources such as kraft pulp factory and poultry manure dryer was
investigated using two pre-concentration methods, namely, the cold trapping with liq.Ar and the adsorp-
tion trapping with a porous polymer beads such as Tenax-GC at room temperature. The maximum concentra-

tion volume for quantitative data in the adsorption trapping method was about 400 liter, and the loss
of the content of the adsorpted dimethyl trisulfide on the adsorption trapping precolum ‘(Tenax-GC)
was not recognized until the standing time of 88h. The detected concentration ranges of the dimethyl
trisulfide in the.ambient air over the waste water and in the discharged gas from the recovery furnace
of the kraft pulp factory was 17.8 ppb to 193.2 ppb; and that in the exhaust gases from two poultry

manure dryers was 0.4 ppb to 74.1 ppb, respectively.
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Table I. Odorant group, conc. method,
volume, detector, limit

group conc. v, ppb
1 cold trap,liq.0 Ig ¥PD 0.1
2 0.5% H,BO,aq.soIn.20 FID 0.4
— alk.degomg.cold.t. ’
3. cold trap 1l FID 0.5
4. adsorp.Tenax-~GC 1 FID 1
5. cold trap 1 FID 2
6. adsorp.Tenax-GC 1 " FID 1
7. adsorp.FFAP+H3P04 1 FID1 .
8. ' adsorp.Tenax-GC, 50 FID 0.05
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Fig. 1. Typ. GC of DMTS in exhaust
gases from 2 pouitry manu.
dryers (26% TCEP, 3m. 70C)




Table II.

Operating conditions for gas chromatography of dimethyl trisulfide

Column size
and packings

Detector
Temperature

Flow rates

glass,3m x 3mm i.d. 25 % TCEP on
-Shimalite,AW,DMCS, 60/80 mesh
precolumn for cold trapping
: ‘with liq.Ar,glass,3lcm x 4mm i.d.
25 9% TCEP on Shimalite,AW,DMCS,
60/80 mesh
precolumn for adsorption trapping at room tem-

Main

-perature, glass,18cm x 4mm i.d.
Tenax-GC 60/80 mesh
Plame photometric detector(FPD)
Main column 70°C
Precolumn for cold trapping,-186°C to 120°¢
(3.5 min),maintaining at 120°C for 1 min pre-
column for adsorption trapping,25°c to 250°¢
(35 sec),maintaining et 250°C for 30 sec.
Carrier gas N, 50 ml/min; for FPD,H, 40 ml/min
and air 40 ml/min,respectively

Table I

RESULTS FOR SEVEN ODORANT GROUPS IN HEADSPACE OVER
KRAFT PULP WASTEWATER ’

Meial paint dryer

Detected
. concentration, R.Th.V.,,

Odorant p.p.b. p.p.b. x OU  LogOU pOUnt
Hydrogen sulphide 357 6 659.6 177 OU
Carbon disulphide 282 210% 1.3 0.11 (pOU)
Methanethiol 100 0.7 143 2.18
Dimethyl sulphide 7310 2 3655 3.58 12.91 (3.74)
Dimethyl disulphide 4140 2.8 1479 3.17
Dimethy! trisulphide 193 1.4§ 138 2.14

OU, 5478

Acetaldehyde 159 15 106 1.03 1.03 (1.03)
Isoprene 2911 — -— —_
a-Pinene 1618 — — — .

-Pinene 55.2 — — —_ 0

oluene 6.6 4800 — —
0-Xylene 326 — — —
Methanol 1225 100000} — — 0
Ethanol 3162 100003 — —
Phenol 16.2 59 — - 0
Acetic acid 122 10004 — —
Propionic acid 184 84 196 1.29 - 1.29 (1.29)
Valeric acid 23.8 — — —
1,2-Dimethylindole 0.93 — - —_ .
Indole 0.94 0.05) 188 1.27 } 1.27 (1.27)

<o pOU,, = logOU, +
++ pOU, logOU,
ou, =0U, + OU

logOU; + ... + logOU,

2+ ...+ 0U,

0U,, = C,, p.p.b/RThV,,, ppb.

Vill Indoles

VIl RCOOH

VI PhOH

Kraft pulp recovery boiler

V ROH

Fig. 2.Circular odor charts
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