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Evaluation of Natural Crab Shell and Chitin as an Adsorbent for the Study of Trace Sulfur
Pollutants in the Environment
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Abstract :

The aims of the research method is to
develop for preconcentrating the volatile
sul fur compounds in ambient air using a trap
filled with natural porous crab beads or
chitin, a polymer of N-acetylglucosamine.
This research programs have three. First,
to study the absorbance characteristics
including the temperature limit for thermal
desorption of porous crab beads and chitins.
Secondly, the sulfur compounds were
revolatilized and directly transferred to

vaporizing (PTV) injector has been used as
a thermal desorption chamber for
determination of sulfur compounds.

The sulfur gaseous compounds known to
cause nuisance odors 1n the air from
sewerage treatment tanks of a chemical

petroleum company and hoggery are

determined.

Keywords : Natural crab shell ; Chitin
Biopolymer ; Thermal
desorption ; Environmental

samples 5 Sulfur pollutants
Flameless SCD.
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% — L Chromatographic Data of Sulfur Compounds (on GS-GASPRO

column)
Sulfur compounds Retention time/min
Hydrogen sulfide 1.49
Sulfur dioxide 3.65
Dimethyl sulfide 13.57
1-Propanethiol 13.99
Isobutanethiol 16.52
2-Butanethiol 16.77
1-Butanethiol 17.19
Dimethy! disulfide 17.50
1-Pentanethiol 19.94
1-Hexanethiol 22.45
Dipropyl sulfide 24.79
1-Heptanethiol 25.37



4 = Peak Area Counts and Sampling Volumes for DMS (0.44ppm )

and DMDS ( 0.39 ppm ) Standard Sulfur Gases under

Approximately 90 ml/min Sampling Flow Rate

~ Sampling volume

Compounds 0.05L 0.1L 0.2L 0.3L
DMS Peak area counts 41027456 48691787 59223235

37421211 50905660 58789813

39227682 46773998 56693709

Mean 39225449 48790481 58235585
Std dev 1472244 1688187 1104537
%RSD 3.7 3.4 1.9

DMDS  Peak area counts 45620900 49055072 59776118

43981288 53056130 62269888

45467168 51630460 57390122

Mean 45023098 51247220 59812042

Std dev 739382 1655751 1992318

%RSD 1.6 32 33
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Mag= 10.00K X I WD= 3mm Date :24 Nov 2000

§ 2 i =
Mag= 1000KX | Hm | EHT = 5.00kY 510 .24 Nov 2000

WD= 3mm

Figure 1. #%84 X, & T BME(SEM)A K 10,000 4 - (A& #*

Bk BYATH -



3 68 9 10 12
‘s 1"
7]
1 ] | § 1 I
(L% -l . -+
0 o ) ™ o
- o i "

Time ( min)

Figure2. Gas chromatogram ( flameless SCD ) of a standard mixture of

volatile sulfur compounds ( GS-GASPRO column) . Peak: 1
=hydrogen sulfide; 2 =sulfur dioxide; 3 =dimethyl sulfide; 4
= l-propanethiol; 5=isobutanethiol; 6 =2-butanethiol; 7=

1-butanethiol; 8 =dimethyl disulfide; 9= 1-pentanethiol; 10=

1-hexanethiol; 11 =dipropyl sulfide; 12=1-heptanethiol.
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Figure 3. Calibration curve on a log-log scale and working ranges for

selected sulfides.
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Figure 4. Gas chromatograms ( flameless SCD ) obtained on
heat-desorption of crab shell powder tubes. (A ) Crab shell
powder pre-conditioned under helium at 200°C for Shand (B)
Sulfur compounds in natural gas sample ( 100ml). Signals : 1

=hydrogen sulfide; 2=dimethyl sulfide; 3 = I-propanethiol; 4

= dimethy! disulfide; 5= 1-pentanethiol; 6= 1-hexanethiol; 7=

in
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Figure 5. Gas chromatograms ( flameless SCD ) obtained on
heat-desorption of chitin tubes. (A ) Chitin
pre-conditioned under helium at 200°C  for 5h and

(B) Sulfur compounds in natural gas sample (100ml) .
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Figure 6. Gas chromatograms ( FID) obtained on heat-desorption of crab
shell powder tubes. (A ) Crab shell powder pre-conditioned
under helium at 200°C for Shand (B) All compounds in

natural gas sample (100ml) . GC conditions are given in the
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Figure 7. Gas chromatograms (FID ) obtained on heat-desorption
of chitin tubes. (A) Chitin pre-conditioned under
helium at 200°C for Shand (B) All compounds
in natural gas sample (100ml) .
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Figure 8. Gas chromatogram ( FID) of natural gas sample spiked with
alkanes Cg to Cy were desorbed from crab shell powder tube.

GC conditions are given in the text.
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