CHAPTER III

EXPERIMENTAL PROCEDURE

3.1 Materials

3.1.1 Chemicals

e Acetone (AR g
e Dichlorome
e Hexane (HPL.C gt Ab-Séan Analytieal Science
e Silica gel 60 parg Merck, Germany
e Sodium sulfate =

e (Glass wool
3.1.2 Standard PAF

All 16 standard, P vere 99.5% | sed from Supelco (USA) and
they are NAP, ACY, ACE; JBbF, IP, CHR, BKF, BaP,
BPER, DbA and BaA. Thg99. %

as used as internal standard and
purchased from Chem surv1ce
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.3 Gla§sware
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¢ 2x10 cm. Glass column with a Teflon stopcock
e Separating funnel

e Beaker

e Erlenmeyer flask

e Volumetric flask
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Glass fiber filter (Whatman GF/C) and filtration equipment

5-ml and 10-ml pipette
10, 100, 250 and 500-pl syringes

Vial with a Teflon liner crew cap

All glassware were soaked with 5% v/v of extran overnight, dried in oven and

rinsed with hexane before use. ’ ,#/
3.14 Instrument

S -'.u"'

3.2 Preparation of standard solutions
"= .i“' e ,".-f '

3.2.1 PAH 5_—5‘

16 PAH were accl;rately weighed for determmatlon of recoveries, calibration

curves and partltuﬁlﬂj ﬁxﬁﬁnﬂt@}qﬁﬁenes and calibration
curves, these com s were prepared in hexane and made up in a volumetric flask.

While the t ﬁ acetone then
made up ine%m ﬁﬁsﬁmmﬁm o Y[’(E] :Tcﬁﬂ‘ ons were 250
(0.255) mg/l and 2500(0.25S) mg/l, where S is aqueous solubility of each PAH. The 250
(0.25S) mg/1 contained 10 PAH, which were NAP, ACY, ACE, FLU, ANT, PHE, FLA,

PYR, BbF and IP. The 2500(0.25S) mg/l contained 6 PAH, which were CHR, BKF, BaP,
BPER, DbA and BaA. The stock solutions were kept at -4°C. Each concentration of

working solution contained 16 PAH was diluted from stock solutions to obtain the desired
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concentrations in hexane. The four working concentrations in different proportion to S as

0.258S, 0.18S, 0.12S and 0.05S were shown in Table 3-1.

Table 3-1 Concentration of working solutions

Compounds Aqueous Working solution concentrations (pg/l)
solubilities (mg/l) |
0.18S 0.12S 0.05S
NAP 79 - 5706 3804 1585
ACY 9 .00 471.60 196.50
ACE 00 471.60 196.50
FLU { > 4 0 237.60 99.00
PHE : 00 154.80 64.50
ANT 0 %‘Aﬂ;( 3.00 8.76 3.65
FLA 0. i { .00 31.20 13.00
PYR i 25.00 16.20 6.75
BaA 0.0 = 2.92 1.68 0.70
CHR 00 LN, 0.36 0.24 0.10
BbF g 4 7.44 3.10
BkF 4 0.09 0.04
BaP 0:0038 1.00 .68 0.46 0.19
P ! glk‘ﬁﬁ 7.44 3.10
DbA N 0 = 0.09%  0.06 0.03
BPER 0,0003 | _ © 0,07 ﬁ—v{)&f' - 1-’&'04 0.015
. a J
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3.2.2 Internal standard solution

1-methylphenanthrene was used as internal standard. The internal standard
was accurately weighed for 1.60 mg and dissolved in hexane, then made up to 100 ml in a

volumetric flask to make a concentration of 250(0.25S) mg/1.

3.3 Extraction methods

3.3.1 Microwave @’Iy{/»ﬂ'—

Approximately nple in a crucible and transferred

to a microwave vessel contat

weflon magnetic bar was i ftile vessel distribute the heat from

h a GF/C filter paper into a

The extract was allowed to cogl d ind A _. ered thr oug
\. 1oy t of hexane. The filtrated was

evaperator at 35 °C.

3.3.2 Liquid-liquid extrietion

T ——

'}

3
2 L of water from § was extracted in a separating

funnel using 25 ml of hexari€; 500 ul of internal standard was-also spiked in the separating
funnel. The separati l‘\i ml ipid and water were
occurred. The lowe@ﬁlﬂw ﬁﬁﬂt 1 ;Iﬂit hexane as described
above. The combined hexane was dried ©ver anhydro@is sodium sulfdte, and evaporated

down to 5 migE Yo Qi 4 biady s Ypad I The bk s ob@bntbted again o |

ml of volume 1ﬂlder a gentle stream of nitrogen.
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3.4 Isolation

Silica gel 60 was activated by heating at 500 °C for 4 hours. It was then left to
cool in a desiccator. A slurry of activated silica gel was prepared using 15 g of silica gel in
50 ml of hexane. This slurry was filled into a glass column and pre-eluted with 100 ml of
hexane. The elution was drained until the silica gel was almost exposed to the air. The 2

ml of sample extract (from section 3.3.1) was gradually transferred onto the column. A 70

ml of 20% dichloromethane in hexane was used as an eluent. The eluent was collected into
a 250-ml round bottom flask. The collected fiefion was evaporated down to S ml of
volume by using a rotary evapt ; Cae ﬂdioncentrated again to 1 ml of

volume under gentle stream

3.5 Quantification

Standard solution Ampls ‘ ot We ¢ each injected into the column
\ me of 2 ul.

e GC instrument: Agilerii- _
e Column: ﬁgﬁn—‘:fag—:—:‘: ‘ (ane, Agilent 19091J-413
ess 0.25 um

] J
Column température: 325°C ‘

HUGINENINGINT
TSI N TR

q
2 160 25 3
3 300 3 2
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e Detector: FID
e Carrier gas: Hydrogen (ultra high purity)
e Make-up gas: Nitrogen (high purity)

e Injection volume: 2 ul

3.6 Leaf/water partitioning experiments

ad 2 L of deionized water were added in a
4 ﬂpxked into the bottle. Each bottle
a@ When each bottle reach to the

hydrous sodium sulfate. The

A 2 g of background leaf sam

screw-cap glass bottle. Then the stai .

was shaked by a shaker of var; 'u;m: ‘l,
time, the leaves were filtered"ot

as detailed in Section 3.3.1

\\‘ ting the concentration of PAH in

leaves parts against the timegAt g ation of PAH in leaves were
\ wn in Appendix B).

leaves and water parts were
and 3.3.2. The equilibrium

steady. From the experiment

ﬂ‘IJEl’J‘VIEWlﬁWEI'm‘ﬁ
Qﬁﬂﬁﬂﬂ‘imﬂ‘ﬂﬂﬂﬁﬂﬁﬂ
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2 g Background leaf
samples and 2L deionized
water in a glass bottle

'

Spiked standard

Leaf
part

Spiked inte
standard 500 pl

.

Extracted, 2

analyzed fof-PAH————anatyzed-forPAH >

v?o ‘N
(section 3311) section 3.3.2) ||

Figures 3-1 A diaﬂ%%%ﬁﬁgﬂqoﬁg}ﬂs‘j
3.7Sampleﬁ;lﬁiﬂ1 97 iﬂju“qtjﬂﬂq auﬂ

Plant leaves were collected from orange jasmine (Murraya paniculata L. Jack)

in four sites with different traffic volumes (as shown in Figure 3-2 and Table 3-2). The
collected fresh leaves were a mature and fully expanded leaves from the second pairs of

stem in the middle of trunk (shown in Figure 3-3 and 3-4).



30

The sites were located in urban area of Bangkok including Patumwan,
Phongphet, Saphan Khwai and Kasemraj junction. Background leaf sample was collected
inside Asian Institute of Technology (AIT) which is situated about 40 kilometers north of
Bangkok. Leaf samples were collected from May to June 2002. At each site, leaves were
collected everyday for 7 days and combined to one sample with three replicates (The

atmospheric condition has shown in Table 3-3). All samples had been stored at - 4°C in

cleaned glass bottle. '| ’ ,ﬂ
Kasemraj leaf sam lle ed@l

Sampling period was bet aly 27.2007™F

of traffic volume among fi e Lthé; \\\\‘*\\

‘_.['a 3
,.;_ "
—4

road near Kasemraj junction.

area has the highest intensity

‘.-"
) “
Saphan Khwai » : thin road near Saphan Khwai

[¢ ). ANOo1vVo 1§
junction. Sampling period was bg eﬂ' \J ’*“\\H 2002. It is a residential and
i T d

‘A_}- buildings standing along both

commercial area and has siX-lafiesfof road; Tk
> ¥ i , H 4 - - .
sides of the road. This area uSually ha $high ttaffic vo lume and the buildings around this

. . J’T’ 4 |
junction. ' ==

Phongphet sitedis located on Noamwonswan re b has little traffic volume.
Sampling period was betwee; ) Tesidential and commercial

area and has eight-lanes. 'll

Patumwa su iglﬁemm iﬂaﬂnﬂﬂ (jChula soi 62, which is

the lowest intensity ?A' traffic volume. Sampling peried was betweem.MEai' 28 — June 3,

2002. It is aﬂnﬁ@ﬁéﬂaﬂ @ ﬁuagfi}m I rJ g a
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Figure 3-2 Sampling sites in Bangkok
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— ‘
3 Leaves\in'sampling site
A %

s ddin [+ )l

— ety

elected leaves”

Figure 3-4 Leaves sampling
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Table 3-2 Traffic volume (vehicles/day) in four study sites

Areas Traffic volume (vehicles/day)
Patumwan 14,158
Saphan Khwai 34,265
Phongphet 17,122
Kasemraj 1) 4 101,572
i @ of Traffic and Transportation,
ites 002
Mean pressure | Mean te : Number of Total rainfall
FT
(Hectopascal) G PRITde | rainy days (mm)
1007.35 29: ; e 19 229.3
7 4. S
- Division,

Source: Climatological data fo
Meteorological |
371 Determinmion of percentage of moisturem

‘a W
2 ¢ of l% U\EJ lﬂeﬂmﬁ.aﬂﬂc:]cfb]ejrhe sample was dried
overnight at 105 °C in oven. And then aflowed to coetsin a desiccaté»ﬁﬁ weighed. The

percnsge hpdurt G shbdg ot |3 V1))

%Moisture = weight of sample - weight of dry sample x 100
weight of sample ‘




34
3.7.2 Determination of percentage of wax

Leaf samples were weighed for 2 g, then transferred to a microwave vessel
added with hexane 40 ml and put the weflon into the vessel. The sample was extracted by
Microwave extraction for 20 min at 90°C. The extract was allowed to cool after extraction
and filtered through a GF/C filter paper into a preweighed drying round-bottom flask. The

5 °C until the solvent dried out. The round-

flask was evaporated by rotary evaporator 2

bottom flask was reweighed, and the perc: ax was calculated as following.

%Wax = sweighed fle preweighed flask x 100

Note: %Wax is defined as 2

]
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