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Introduction

1- collecting sample from the outside climate
and indoor one is one way to understand the
surrounding.

2- Testing the sample in different technique to
get information on the nature of environment.

3- suggest solution for the problems and take
action for protection if possible.
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Sample collection (inside)

Air condition duct diber
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Sample collection (inside)

Dust removed from the dibber
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Sample collection (inside)
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Dust removed from the dibber
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Sample collection (out door)
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Dust collector (source: Reheis, 1 995 with some modifications).
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Sample collection (outdoor)

Dust collector (source: Reheis, 1 995 with some
modifications).
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mple collection (outdoor)
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Sample collection (outdoor)
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walt Institute for Sclentific Research

Sample collection (outdoor)
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Spectroscopy background

* Indoor sample analysis by microscope and FT-
MIR

e Qutdoor sample analysis by FT-MID,UV-VIS,
and FT-NIR
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Spectroscopy background
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2KBR - Spectroscopy background
Defuse reflectance

Sample Light beam path
T Dretector Ilirror Iiror
apectum

marnple holder
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Spectroscopy Background

Defuse Reflectance

Absorption

Kuwait Institute for Scientific Research
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KBr Potassium bromide is reference material
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Sample for FT-MIR

Diffuse reflectance accessory for FT-MIR
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Sample Holder for the FT-MIR diffuse reflectance
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Diffuse reflectance reference for UV-VIS
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UV-VIS

Diffuse reflectance for UV-VIS
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Diffuse reflectance for UV-VIS
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UV-VIS

Covering the sample compartment. Instrument UV-VIS effect
only
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FT-NIR

Fiber Optic

| External Integrating =

Transmission Sphere
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FT-NIR

Sample

Gold-coated
Integrating Sphere

Detector

NIR Beam

ideal for powders, granules and
heterogeneous samples

FT-NIR Diffuse reflectance
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Indoor dust result (Electron
microscope (EDS))

KISR
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Indoor dust result Indoor dust result (Electron

microscope (EDS))
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Indoor dust result Indoor dust result (Electron
microscope (EDS))

Kuwait Institute for Scientific Research
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Indoor result FT-MIR
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Indoor result FT-MIR
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UV-VIS Result out door

Table C1 light absorption of the dust collector in different seasons.
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UV-VIS Result out door

Continue. Table C1 light absorption of the dust collector in different seasons.

D-10 29-10-2010 0.026 _\ 0.02 | 598 0.0182 [570 0.02 [522] 0.021
D-12 29-10-2010 0.024 _\ 0.02 | 620 0.0155 [ 582 ] 0.015 | 521 0.0153
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UV-VIS Result out door

Continue. Table C1 light absorption of the dust collector in different seasons.

KISR
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FT-IR Result out door

Table 1. Collector D-3, December 2010

No Function Group Compound Bounds Peak Regions (ctn’l)
From To
1 Alkanes R’-CH.-R” CH 2936 To 2916
CH 2863 To 2843
CH 1485 To 1445
R(CH))4-C CH 2936 To 2916
CH 2863 To 2843
CH 1485 To 1445
CC 750 To 720
RCH; CH 29072 To 2952
CH 2882 To 2862
CH 1475 To 1435
CH 1380 To 1385
2 Ketones RCO-Ph#NH- C=0 1655 To 1635
4C ring K C=0 1785 To 1765
Fused ring C=0 1655 To 1635
3 Nitrite R-O-N=0 N=0O 1681 To 1648
N=0O 1625 To 1605
N-O 3814 To 751
4 Phosphorus P=S P=S 800 To 580
5 Silicon S1-OH O-H 3700 To 3200
S1-OH 1040 To 1020
S1-O 910 To 830
S51-0-S1 S1-0O-51 1020 To 1010
S1-O-C S1-O-C 1100 To 1000
S1-O-C S1-O-C 990 To 945
Si-Cl1 Si-Cl1 550 To 470
6 Sulphur S=S S=S 500 To 400
R-S0O5; H;0O H;O 2800 To 1650
SO; 1230 To 1120

KISR
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Table 2 Sample D-3 28-3-2010

FT-IR Result out door

No | Function group Compound Bounds Peak regions (cm™)
From To
1 Ethers 4-Ring ETH C-0O-C 1035 | To 1020
C-0O-C 990 To 975
6-Ring ETH C-0O-C 1110 | To 1090
C-0O-C 820 To 805
2 Halogens C-Br C-Br 600 To 500
C-I C-I 610 To 485
3 Ketones Ph-CO-Ph Cc=0 1670 | To 1660
RCO-Ph#NH> C=0 1655 | To 1635
C=C-CO-C=C C=0 1670 | To 1663
Quinones C=0 1655 To 1635
4 Phosphorus P=S P=S 800 To 580
5 SILICONS S1-0O-S1 S1-0O-S1 1020 | To 1010
6 Sulphur C=S C=S 1200 | To 1050
S-S S-S 500 To 400
R-SOOH O-H 2790 | To 2340
S=0O 1090 | To 990
S-O 870 To 810
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FT-IR Result out door

Table 3. Sample D-3 28-September-2010

No Function Group Compound Bounds Peak Regions (cm 1)
From To
1 Alkanes Ph-CH; CH 2930 To 2920
CH 2870 To 2860
R-CH->-R™” CH 2936 To 2916
CH 2863 To 2843
CH 1485 To 1445
2 Ethers 4-Ring ETH C-0O-C 1035 To 1020
C-0O-C 990 To 975
6-Ring ETH C-0O-C 1110 To 1090
C-O-C 820 To 805
3 Halogens C-Br C-Br 600 To 500
C-I C-1 610 To 485
4 Ketones Ph-CO-Ph C=0 1670 To 1660
RCO-Ph#XNH- C=0 1655 To 1635
C=C-CO-C=C C=0 1670 To 1663
Quinones C=0 1655 To 1635
5 Silicon S1-0O-S1 S1-O-S1 1100 To 1000
Si-F Si-F 920 To 820
S1-OH O-H 3700 To 3200
S1-OH 1040 To 1020
S1-O 910 To 830
6 Sulphur C=S C=S 1200 To 1050
S-S S-S 500 To 400
R-SOOH O-H 2790 To 2340
S=0 1090 To 990
S-O 870 To 810
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Fast model on FT-NIR out door

1. FT-NIR Indent model a data base for the dust
collector is produced.

2. The Data base contain all the information of
the dust in certain time in the year.

3. The Data base will reduce the time and save
money for sample testing.

4. The data base is updated and increase each
time new sample is tested
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Fast model on FT-NIR out door

Setup ldentity Test Method - C\DatalWmustafaliDustiDechH. FAA

Load Method HReference Spectra ] Farameters ] Threshold ] Walidate ] Store Method ]

_ DptiDnS-" | mo S e | =

Bdd Spectra For Mews Group. .. | BAdd Spectra to Sel. Group. .. | Bezign Claszes. .. |
| 1Cx | Path | File Name Sample Hame | Group Name Sub Library

1 -+ 1 D20 Alwafra animal |D20
= -+ 2 D48 29122010 0.880 (D48
3 -+ 3 F-33 311210 0.3 161; |33
4 -+ 4 -1 28122010 0. 4231 |D -1

= - 5 032 Desert paveme D32
=] -+ [ D13 31122010 0. 434|013
i - ri D15 :KISRE Petrolum |[D-15
8 -+ a8 D27 :Homa:Mustafa |D-27
=) -+ 9 D-28;:Poultry mid wa D-28
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Fast model on FT-NIR out door

Setup Identity Test Method - C:ADataWustafaliDust\Dech. FAA

Load kethod ] Feference Spectra Farameters ] T hrezskhiold ] wWalidate ] Store kM ethod ]

e =

Freprocessing

|"V’E.-ctnr riormalization - |
Hegionz
from to S | e Fleaion S sloct
1 7151.09 712024 nteracthvwe Hegon Selectian |
2 7047 68387
3 5261.11 H237.96
4 R218.7T S068.3 Clzar Selected Regions |
5 4304 .54 4277 .54 =
kA ethiod Calculate threszholds
| Standard - Start Calculation

v Alwaps use lowest [P lewvel

wWisw speckra

Dizplay Preprocezzed Spectra
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Fast model on FT-NIR out door

Select Frequency Range(s)
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Fast model on FT-NIR out door

Select Frequency Range(s)
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Fast model on FT-NIR out door

Setup ldentity Test Method - CiiDataWwustafalWDusti\Dech. FAA

Load kMethod ] Feference Spectra ] P aramsters ] Threshold W alidate ] Store bdethod ]
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Fast model on FT-NIR out door

Load kM ethod ] Feference Spectra ] Faramsters ] Threshold % alidate ] Store kMethod ]
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Distance between spectra out door

Dust 1

Distance between
samples
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FT-NIR Result

Result of IDENT evaluation:

Sample name: D33 Deient pavemant with patches of diif ands and gianube iipplecRinga:bheanaia A Al Shamalicr 4 2010 uly 2010 bag 1.7 2000 lable:cslom:Du
Sample: C: Data Misstals Dust 2004_4_F9 DYDY Desert pavement with patches of diif sands and granule dpples_Ritqa_Wsials & Al Shamali 510

Diate and Bme jmeasmrementis 20000 093720065 {GMT 2}

Method file: Cz Data Mustala Dust SUMMERZ FAS

Hit we, Sample name Hitqual.  Theesheld Group
1 D33 Desent pavement with patches of drif 0.0 3 000006 D3
2 0. protecied aceaKabd (KISR Expirement 000018 000005 D1
3 D10 shkha and dift sandSabiya icdose to 0.00057 000005 D10
4 D25 acthe sand sheen:South Buller zene 0.0 00N DS
5 D5 resticted areaMitla (abdull sadicMustata  0.00088 00012 DS
IDENTIFIED AS D33

JOK

KISR
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FT-NIR Result

Result of IDENT evaluation:

Sample name: D10 Sabkha and Diift sand:Sablyaiclese 1o the Bublyan bildger: e, Mustafa A Al Shamaliz2 14 20148 Autumn October collectionicolourDust
Sample: C:Data Mustafa Dust 2014_8_21.0.90 Sabbha and Drift sand_Sabiyaiciose 1o the Bubiyan bridge) Mo, Mostata A Al Shamali_ 21420140

Date and time imeasuement)s 21082014 0952:11.065 (GMT+2)

Method fite: C:Data' Mustafa Dust OCTOBERE.FAA

Hit ne. Sample name Mit qual. Thiesheld Group
1 D0 Sabkha and Dot sand:Sablyatcloss 1o the 0.00006 00006 DM
2 D1 Protected AreaxcKabd Station (KISR 000087 00005 M
3 D27 Desent Pavement, few Halaxylon 000145 00Mes D7
4 D20 Active sand sheensWalia Andmal 0.000% o0es DN
IDENTIFIED AS D-10

VOK
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FT-NIR Result

Result of IDENT evaluation:

Sample name: DA Active sand sheearzWafta Anlmal Production:Mustafa A Al-Shamali27 42014232010 march collection teolawrsDest

Sample: CData'Mustala Dust 2014420020 Active sand sheest_Watra Animal Production_Mustata A Al.Shamali_27 420140
Date and time (measurementp: FH042014 12:24:21.214 (GWMT+2)

Methed file: CData'Mustala Dust Marchs  FAR

Hitmo. Sample name Hit qual. Threshald Graup
1 20 Wafra animal production {jawakheiry 06137 09116 k20
2 27 3032010 0.5045:5almi Boarder Zone:Ms. 016761 005165 27
3 D3 3132010 0.4822:KISR Main Building 026637 001200 D13
4 D6 132010 0.4328:North Mutla {Abduli Road) 0.34028 002974 D&
5 D31 Sand dunes and nabkhs;Um 0.37724 LR r S ) |

IDENTIFIED AS D20

W oK
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FT-NIR Result

Result of IDENT evaluation:

Sample name: D32 Desert pavement with patches of il samds and qramile tipples:Homa:Mustata A Al-Shamali® 5 2014 Decemben 2010 HAZ2010zc0lon
Samiple: CData Mustafa Dust 2014 5 8032 Desert pavement with patches of dilft samds and granule rdpples_Homa_WMstata & ALShamall 8.5.2.0

Date and time (meassiement: 08052014 12:35:53.721 [GMT+2)

Method file: C:0ata Mustafa Dust Dec5.FAR

Hit ma. Sample name Hit qual, Thieshald Graup

1 D032 Desert paveiment with patches of diil 007959 L1 T E ¥
2 DARKISR Pamobum Conter (ALARmadi} Uslan 007992 001348 DS
I DT:HemacMusaia & i, 10635 000EH D27
4 020 Alwalia animal medical 30922010 25889 11170 0033 D20

5 D33 34290 0.296:Rivga:Ms. Sadaa 0150 oMl D33

J oK
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Data discussion for indoor

1. The sample has high amount of curded Iron.
And other materials like sulphur,

hydrocarbons, silicon compounds and extra.

2. The duct should be isolated to prevent it
from any reaction

3. The condition filter material should be

reselected and the replacing time should be
monitored.
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Out door discussions

1- The ability of dust to absorb light is vary from
season to season for the same dust collector.

2- The chemical content of the dust is vary from
season to season for the same collector.

3- The dust help in absorption the Ultraviolet
light that has relation with cancer.

4- the dust has the ability to absorb infrared
light that has relation with heat.



® KISR
Out door discussions

1. The chemical content effect the colour of the
dust.

2. The chemical content of the dust will
information about any activity that cause any
component to be present in the collector.
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Out door discussions

UV Absorption Summer 2010
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conclusion

1- The monitoring the outdoor and indoor dust
and air is very important to understand what
happened in the surrounding.

2- taking action is very is very important before
problems become big.

3- The content of the dust vary depend on the
culture area and the seasons.

4- The changes in dust content can be observe
by eye however it need to be tested.
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