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การตรวจวิเคราะห์คุณภาพอากาศ (Air Quality Analysis)
(ประเภทตัวอย่าง : อากาศในปล่องระบาย - Stack Air Quality

(ประเภทตวัอยา่ง : อากาศในปล่องระบาย - Stack Air Quality)

Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark

แผนกปฏิบัติการภาคสนาม

1 Smoke density (Opacity) Ringelmann' s method U.S. EPA Method 9 / Ringelmann' s Chart -  -  -   % 2
2 Oxide of Nitrogen Chemilluminescence Method U.S. EPA Method 7E / Nitrogen dioxide Analyzer -  - 0.1 - 100 ppm 1 ใช ้Dilution Probe ร่วมในการตรวจวดั

3 Sulfur Dioxide UV Fluorescence Method U.S. EPA Method 6C / Sulfur dioxide Analyzer -  -  0.4 - 100 ppm 1 ใช ้Dilution Probe ร่วมในการตรวจวดั 

4 Carbon Monoxide Bag,Non-Dispersive Infrared Method U.S. EPA method 10 / Carbon monoxide analyzer -  -  0.1 - 100 ppm 1 ใช ้Dilution Probe ร่วมในการตรวจวดั

ส่วนงานทดสอบพื้นฐาน

1 Hydrogen Sulfide (H2S) Absorption, Iodometric Method U.S. EPA Method 11 / Iodometric 8.0 mg / m3 1
6.0 ppm

Sulfur Dioxide (SO2) Absorption Barium Thorin Titrimetric Method U.S. EPA Method 6 / Titration  0.03 m3 Isokinetic 3.4 mg / m3 1
(30 min) 1.3 ppm

Sulfuric acid (H2SO4) Isokinetic, Barium Thorin Titrimetric Method U.S. EPA Method 8 / Titration  0.9 m3  Isokinetic 0.05 mg / m3 2
(30 min) 0.01 ppm

4 Total Particulate Matter (TSP) Isokinetic, Sampling / Gravimetric Method U.S. EPA Method 5 / Gravimetric Method - - 0.1 mg / m3 1

ส่วนงานเคร่ืองมือทดสอบ

Oxide of Nitrogen (Nitrogen Dioxide ; Chemical Absorption, Colorimetric Method U.S. EPA Method 7 / Spectrophotometer  2.0 L Non-Isokinetic 2.0 mg / m3 1
(30 min) 1.0 ppm

2 Xylene Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 2.05 mg / m3 2 SKC Cat. No. 226-09

(30 min) 0.47 ppm
Vanadium (V) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-OES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Tin (Sn) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-OES   0.9 m3  Isokinetic 0.50 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
5 Selenium (Se) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-OES   0.9 m3  Isokinetic 0.50 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Antimony (Sb) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES  0.9 m3  Isokinetic 0.50 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
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ตารางท่ี 1 สรุปขอ้ก าหนดการเกบ็ตวัอยา่งและความสามารถในการทดสอบตวัอยา่งของห้องปฏิบติัการ ตามทีข่ึน้ทะเบียนกบักรมโรงงานอุตสาหกรรม
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Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark
Arsenic (As) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.50 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM 
Cadmium (Cd) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Chromium (Cr) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Copper (Cu) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Cobalt (Co) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Lead and Inorganic Lead (Pb) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Manganese (Mn) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES  0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Nickel (Ni) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
Mercury (Hg) Isokinetic, Sampling,Cold Vapor Technique-AAS Method U.S. EPA Method 101 / AAS  0.053 m3  Isokinetic 0.0010 mg / m3 4 Advantage MFS

(1.5 L/min) Cat No. GC5090 MM
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การตรวจวิเคราะห์คุณภาพอากาศ (Air Quality Analysis)
(ประเภทตัวอย่าง : อากาศในปล่องระบาย - Stack Air Quality

(ประเภทตวัอยา่ง : อากาศในปล่องระบาย - Stack Air Quality)

Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark

แผนกปฏิบัติการภาคสนาม

1 Sampling and Traverse point U.S. EPA Recommend (Method 1) U.S. EPA Method 1 / Calculation - - - - -

2 Velocity and Volumetric Flow rate U.S. EPA Method 2 / Calculation - - - - -

3 Oxygen Electrochemical Sensor Modified U.S. EPA 3 / Electrochemical Sensor - - 0-20.9 % 1

4 Moisture Content U.S. EPA Method 4 / Calculation - - - - 2

5 Carbon dioxide (CO2) Electrochemical Sensor Modified U.S. EPA 3 / Electrochemical Sensor - - 0-20.9 % 2

ส่วนงานทดสอบพื้นฐาน

PM10,PM2.5 Isokinetic, Sampling / Gravimetric Method U.S. EPA Method 201A / Gravimetric Method - - 0.1 mg / m3 1

ส่วนงานเคร่ืองมือทดสอบ

Aluminium (Al) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

Barium (Ba) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES  0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

Calcium (Ca) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 1.00 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM 

Iron (Fe) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

Magnesium (Mg) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 1.00 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

Nickel (Ni) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM
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ตารางท่ี 2 สรุปขอ้ก าหนดการเกบ็ตวัอยา่งและความสามารถในการทดสอบตวัอยา่งของห้องปฏิบติัการ ทีไ่ม่ได้ขึน้ทะเบียนกบักรมโรงงานอุตสาหกรรม
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Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark
Silver (Ag) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

Sodium (Na) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 1.00 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

9 Zinc (Zn) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES   0.9 m3  Isokinetic 0.05 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

10 Acetone Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 1.88 mg / m3 2 SKC Cat. No. 226-09 

(30 min) 0.79 ppm

11 Benzene Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 1.68 mg / m2 2 SKC Cat. No. 226-09

(30 min) 0.52 ppm

12 Cyclohexanone Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 2.26 mg / m2 2 SKC Cat. No. 226-09 

(30 min) 0.56 ppm

13 Ethanol (Ethyl alcohol) Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 1.88 mg / m2 2 SKC Cat. No. 226-09 

(30 min) 1.00 ppm

14 Ethylbenzene Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 2.07 mg / m2 2 SKC Cat. No. 226-09

(30 min) 0.48 ppm

15 Ethylacetate Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 4.32 mg / m2 2 SKC Cat. No. 226-09 

(30 min) 1.20 ppm

16 Hexane Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 4.23 mg / m2 2 SKC Cat. No. 226-09 

(30 min) 1.20 ppm

17 Isopropanol (Isopropyl alcohol); IPA Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 1.87 mg / m2 2 SKC Cat. No. 226-09 

(30 min) 0.76 ppm

18 Methanol (Methyl alcohol) Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 0.94 mg / m2 2 SKC Cat. No. 226-09

(30 min) 0.72 ppm

19 Methyl Ethyl Ketone (MEK) Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 1.92 mg / m2 2 SKC Cat. No. 226-09

(30 min) 0.65 ppm
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Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark
20 Styrene Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 2.16 mg / m2 2 SKC Cat. No. 226-09

(30 min) 0.51 ppm

21 Toluene Sorbent Adsorption, Gas Chromatography Method US. EPA Method 18 / GC-FID 0.21 m3 0.7 L/min 2.07 mg / m2 2 SKC Cat. No. 226-09

(30 min) 0.55 ppm

22 Methylcyclohexane Sorbent Adsorption, Gas Chromatography Method U.S.EPA Method18/SKC.Guide/ GC-FID 2-23 L 0.10 L/min 4.02 mg / m3 2 SKC Cat. No. ST 226-09

(1 hr) 1.00 ppm

23 Diethyl Ether or Ethyl Ether Sorbent Adsorption, Gas Chromatography Method U.S.EPA Method18/SKC.Guide/ GC-FID 0.25-3 L 0.01-0.20 L/min 11.88 mg / m3 2 SKC Cat. No. ST 226-09

(1 hr) 3.92 ppm

24 Methyl tert-Butyl Ether (MTBE) Sorbent Adsorption, Gas Chromatography Method U.S.EPA Method18/SKC.Guide/ GC-FID 2-96 L 0.01-0.20 L/min 3.08 mg / m3 2 SKC Cat. No. ST 226-09

(1 hr) 0.86 ppm

25 Dichloromethane Sorbent Adsorption, Gas Chromatography Method U.S.EPA Method18/SKC.Guide/ GC-FID 0.5-2.5 L 0.01-0.20 L/min 3.16 mg / m3 2 SKC Cat. No. ST 226-09

(1 hr) 0.91 ppm

26 1-Butanol /n-butyl alcohol Sorbent Adsorption, Gas Chromatography Method U.S.EPA Method18/SKC.Guide/ GC-FID 2-10 L 0.01-0.20 L/min 2.31 mg / m3 2 SKC Cat. No. ST 226-09

(1 hr) 0.76 ppm

27 2-Butanol /sec-butyl alcohol Sorbent Adsorption, Gas Chromatography Method U.S.EPA Method18/SKC.Guide/ GC-FID 2-10 L 0.01-0.20 L/min 2.31 mg / m3 2 SKC Cat. No. ST 226-09

(1 hr) 0.76 ppm

28 Isobutyl alcohol (IBA) Sorbent Adsorption, Gas Chromatography Method U.S.EPA Method18/SKC.Guide/ GC-FID 2-10 L 0.01-0.20 L/min 2.29 mg / m3 2 SKC Cat. No. ST 226-09

(1 hr) 0.76 ppm

29 Thallium (Tl) Isokinetic, Sampling,Digestion,ICP-OES Method U.S. EPA Method 29 / ICP-AES  0.9 m3  Isokinetic 1.00 mg / m3 2 Advantage MFS

(30 min) Cat No. GC5090 MM

30 Ketones Sorbent Adsorption, Gas  Chromatography Method NIOSH2555 (P.1-5)  / PS pump / GC-FID 21 L 0.70 L/min 1.88 mg / m3 2 SKC Cat. No. 226-09

(1 hr) 0.79 ppm

31 n-Heptane Sorbent Adsorption, Gas  Chromatography Method NIOSH1500 (P.1-8)  / PS pump / GC-FID 21 L 0.70 L/min 3.89 mg / m3 2 SKC Cat. No. 226-09

(1 hr) 0.95 ppm

32 n-Butyl acetate Sorbent Adsorption, Gas  Chromatography Method NIOSH 1450(P.1-6)  / PS pump / GC-FID 21 L 0.70 L/min 4.75 mg / m3 2 SKC Cat. No. 226-09

(1 hr) 1.00 ppm
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Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark
33 n-Pentane Sorbent Adsorption, Gas  Chromatography Method NIOSH 1500(P.1-8)  / PS pump / GC-FID 21 L 0.70 L/min 1.50 mg / m3 2 SKC Cat. No. 226-09

(1 hr) 0.51 ppm

34 Chloroform Sorbent Adsorption, Gas  Chromatography Method NIOSH1003 (P.1-7)  / PS pump / GC-FID 21 L 0.70 L/min 2.82 mg / m3 2 SKC Cat. No. 226-09

(1 hr) 0.58 ppm

35 Chlorobenzene Sorbent Adsorption, Gas  Chromatography Method NIOSH1003 (P.1-7)  / PS pump / GC-FID 21 L 0.70 L/min 2.64 mg / m3 2 SKC Cat. No. 226-09

(1 hr) 0.57 ppm

36 Formaldehyde Sorbent Adsorption, Gas  Chromatography Method NIOSH2541 (P.1-5)  / PS pump / GC-FID 21 L 0.70 L/min 0.31 mg / m3 2 SKC Cat. No. 226-118

(1 hr) 0.25 ppm

37 Hydrogen chloride Sorbent Adsorption, IC  Method EPA Method 26A  /IC 0.12 m3 1 L/min 0.015 mg / m3 3 0.1 N H2SO4 / 0.1 N NaOH

(30 min) 0.010 ppm

38 Hydrogen fluoride Sorbent Adsorption, IC  Method EPA Method 26A  /IC 0.12 m3 1 L/min 0.012 mg / m3 3 0.1 N H2SO4 / 0.1 N NaOH

(30 min) 0.015 ppm

39 Nitric Sorbent Adsorption, IC  Method EPA Method 26A  /IC 0.029 m3 1 L/min 0.026 mg / m3 3 0.1 N H2SO4 / 0.1 N NaOH

(30 min) 0.010 ppm

40 Chlorine Sorbent Adsorption, IC  Method EPA Method 26A  /IC 0.12 m3 1 L/min 0.029 mg / m3 3 Milli-Q Water

(30 min) 0.010 ppm

เอกสารอ้างองิ

1.       Method of Air Sampling and Analysis, APHA Intersociety Committee, 2017

2.      NIOSH Manual of Analytical Methods (NMAM)

3.       Code of Federal Regulation, U.S. EPA. , 40 CFR Part 50, Part 60, 2000

4.       Occupational Health and Safety Management System(OSHA) Analytical Methods Manuel

5.       International Standard Organization, ISO 11204:1995 

6.       Compendium of Methods for Determination of Inorganic Compound in Ambient Air, U.S. EPA. , 1999

7.       Annual Book of ASTM Standard, Section 11, 2001
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การตรวจวิเคราะห์คุณภาพอากาศ (Air Quality Analysis)
(ประเภทตัวอย่าง : อากาศในบริเวณการท างาน - Workplace Air Quality)

Items Parameter Sampling/Method Reference Method / Analytical Technique Air Volume Sampling Rate 

/ Period

LOQ / Range Unit Decimal 

point

Remark

แผนกปฏิบัติการภาคสนาม

1 Illumination Lux Meter JIS C 1906 / Lux meter -  0-5000 lux -

2 Sound (Leq, Lmin, Lmax, Ldn, Lp) Integrated Sound Level Method ISO 11202 / Sound Level Meter -  40 - 140 dB (A) 1

3 Noise Octave band Integrated Sound Level Method AS/NZS 4476 1997 / Sound Level Meter -  40 – 140 dB (A) 1 1/3 Octave band หรือ 1/1 Octave 
band

4 Noise dose Integrated Sound Level Method BS6402 / Noise Dosemeter -   0 - 9999  % Dose 2

5 Carbon Monoxide (CO) Non-Dispersive Infrared Photometric Method U.S. EPA 10 (P.1-5)/ Carbon Monoxide Analyzer - 0.1 - 100 ppm 1

6 Ozone (O3) UV Fluorescence Method U.S. EPA method / Ozone Analyzer - 0.1 - 100 ppm 2

7 Heat Stress WBGT Method ACGIH / Grove + DI + Thermometer / calculation -  - 0 - 100 oC 2

ส่วนงานทดสอบพื้นฐาน

1 Total Dust (TD) Filtration, Gravimetric Method NIOSH 0500 (P.1-3) / PS pump / Gravimetric 7-133 L  2 L/min (1 hr)  0.8 mg / m3 1 SKC Cat No. 225-8-01

2 Respirable Dust (RD) Cyclone - Filtration, Gravimetric Method NIOSH 0600 (P.1-3) / PS pump cyclone / Gravimetric  20-400 L 1.70 L/min
 (1 hr)

0.5 mg / m3 1 SKC Cat No. 225-8-01

3 NaOH Acid-Base Titrimetric Method NIOSH 7401(P.1-4) / PS pump / Titration 70-1000 L 1-4 L/min  0.4 mg / m3 1 SKC Cat No. 225-17-01

4 KOH Acid-Base Titrimetric Method NIOSH 7401(P.1-4) / PS pump / Titration 70-1000 L 1-4 L/min 0.6 mg / m3 1 SKC Cat No. 225-17-01

5 LiOH Acid-Base Titrimetric Method NIOSH 7401(P.1-4) / PS pump / Titration 70-1000 L 1-4 L/min 0.2 mg / m3 1 SKC Cat No. 225-17-01

ส่วนงานเคร่ืองมือทดสอบ

1 Ammonia Impingement Absorption - Colorimetric Method Modified NIOSH 6015(P.1-7) / Spectrophotometer  0.1-96 L 1 L/min 
(1 hr)

 0.01 mg / m3 2

2 Nitrogen Dioxide Impingement Absorption, APHA 817(P.1-3) / Spectrophotometer  7.5 – 10 L 0.5 L/min 0.01 ppm 2
Spectrophotometer Method (15-20 min)

3 Sulfur Dioxide Impingement Absorption, APHA 823(P.1-3) / Titration  26 L 0.21 L/min 0.30 mg / m3 2
 Titrimetric Method (2 hrs) 0.11 ppm

4 P,P'-diphenylmethane diisocyanate(MDI) Impingement Absorption, APHA 831(P.1-3) / Spectrophotometer 20 L 1 L/min 0.002 ppm 2
(MDI) Spectrophotometer Method (20 min)

5 Aluminum (Al) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-100 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

6 Antimony (Sb) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  50-2000 L 2 L/min 0.05 mg / m3 2 SKC Cat No. 225-5
(1 hr)
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Items Parameter Sampling/Method Reference Method / Analytical Technique Air Volume Sampling Rate 

/ Period

LOQ / Range Unit Decimal 

point

Remark

7 Arsenic & Compound (as As) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-2000 L 2 L/min 0.05 mg / m3 2 SKC Cat No. 225-5
(1 hr)

8 Barium (Ba) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  50-2000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

9 Cadmium & Compounds Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  25-1500 L 2 L/min 0.002 mg / m3 3 SKC Cat No. 225-5
(as Cd) (1 hr)

10 Calcium & Compounds Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  20-400 L 2 L/min 0.50 mg / m3 2 SKC Cat No. 225-5
(as Ca) (1 hr)

11 Chromium & Compounds Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-1000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(as Cr) (1 hr)

12 Copper (Cu) (Dust & Fume) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  50-1500 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

13 Iron & Compounds (as Fe) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-1000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

14 Lead (Pb) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  50-2000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

15 Magnesium (Mg) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  6-67 L 2 L/min 0.50 mg / m3 2 SKC Cat No. 225-5
(1 hr)

16 Manganese (Mn) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-200 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

17 Mercury (Hg) Filtration - AAS Method NIOSH 6009(P.1-5) / PS pump / AAS 2 – 100 L 0.2 L/min 0.0005 mg / m3 4 SKC Cat No. 225-5
(1 hr)

18 Nickel & Compounds (as Ni) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-1000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

19 Selenium (Se) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  13-2000 L 2 L/min 0.05 mg / m3 2 SKC Cat No. 225-5
(1 hr)

20 Silver (Ag) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  250-2000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(2-17 hr)

21 Sodium (Na) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  13-2000 L 2 L/min 0.50 mg / m3 2 SKC Cat No. 225-5
(1 hr)

22 Tin (Sn) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-1000 L 2 L/min 0.05 mg / m3 2 SKC Cat No. 225-5
(1 hr)

23 Titanium (Ti) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-1000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)
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24 Vanadium (V) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-2000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

25 Zinc & Compounds (Zn) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-2000 L 2 L/min  0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

26 Acetone Sorbent Adsorption, GC   Method NIOSH 1300 (P,1-5)/ PS pump / GC-FID 0.5-3 L 0.10 L/min 13.17 mg / m3 2 SKC Cat. No. ST 226-01
(30 min) 5.54 ppm

27 Benzene Sorbent Adsorption, GC   Method NIOSH 1501(P.1-7) / PS pump / GC-FID 5-30 L 0.10 L/min 2.93 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.92 ppm

28 Cyclohexanone Sorbent Adsorption, GC   Method NIOSH 1300(P.1-5) / PS pump / GC-FID 1-10 L 0.10 L/min 3.96 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.99 ppm

29 Ethanol (Ethyl alcohol) Sorbent Adsorption, GC   Method NIOSH 1400(P.1-4) / PS pump / GC-FID 12 L 0.10 L/min 3.29 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 1.75 ppm

30 Ethylacetate Sorbent Adsorption, GC   Method NIOSH 1457 (P.1-4)/ PS pump / GC-FID 0.1-10 L 0.10 L/min 7.21 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 2.00 ppm

31 Ethylbenzene Sorbent Adsorption, GC   Method NIOSH 1501 (P.1-7) / PS pump / GC-FID 1-24 L 0.10 L/min 3.63 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.83 ppm

32 Hexane Sorbent Adsorption, GC   Method NIOSH 1500(P.1-8) / PS pump / GC-FID 4 L 0.10 L/min 7.05 mg / m3 2  SKC Cat. No. ST 226-01
(1 hr) 2.00 ppm

33 Isopropanol (Isopropyl alcohol) ; IPA Sorbent Adsorption, GC   Method NIOSH 1400(P.1-4) / PS pump / GC-FID 12 L 0.10 L/min 3.28 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 1.33 ppm

34 Methanol (Methyl alcohol) Sorbent Adsorption, GC   Method OSHA 91(P.1-10) / PS pump / GC-FID 1-5 L 0.10 L/min 3.96 mg / m3 2 SKC Cat. No. ST 226-82
(30 min) 3.02 ppm

35 Methyl Ethyl Ketone (MEK) Sorbent Adsorption, GC   Method OSHA 1004(P.1-27) / PS pump / GC-FID 0.25-12L 0.10 L/min 3.35 mg / m3 2 SKC Cat. No. ST 226-81A
(1 hr) 1.14 ppm

36 Methyl Isobutyl Ketone (MIBK) Sorbent Adsorption, GC   Method OSHA 1004(P.1-27) / PS pump / GC-FID 0.25-12L 0.10 L/min 3.34 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.81 ppm

37 Styrene Sorbent Adsorption, GC   Method NIOSH 1501 (P.1-7)  / PS pump / GC-FID 1-24 L 0.10 L/min 3.78 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.89 ppm

38 Toluene Sorbent Adsorption, GC   Method NIOSH 1501 (P.1-7)  / PS pump / GC-FID 1-8 L 0.10 L/min 3.63 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.96 ppm

39 Xylene Sorbent Adsorption, GC   Method NIOSH 1501 (P.1-7)  / PS pump / GC-FID 2-23 L 0.10 L/min 3.58 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.83 ppm

40 Cumene Sorbent Adsorption, GC   Method NIOSH 1501 (P.1-7)  / PS pump / GC-FID 2-23 L 0.10 L/min 3.60 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.73 ppm
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41 Methylcyclohexane Sorbent Adsorption, GC   Method NIOSH 1500 (P.1-8)  / PS pump / GC-FID 2-23 L 0.10 L/min 7.23 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 1.80 ppm

42 Methyl acetate Sorbent Adsorption, GC   Method NIOSH 1458 (P.1-8)  / PS pump / GC-FID 0.2-10 L 0.10 L/min 9.09 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 3.00 ppm

43 Diethyl Ether or Ethyl Ether Sorbent Adsorption, GC   Method NIOSH 1610 (P.1-4)  / PS pump / GC-FID 0.25-3 L 0.01-0.20 L/min 11.88 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 3.92 ppm

44 Methyl tert-Butyl Ether (MTBE) Sorbent Adsorption, GC   Method NIOSH 1615 (P.1-4)  / PS pump / GC-FID 2-96 L 0.01-0.20 L/min 3.08 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 0.86 ppm

45 Dichloromethane Sorbent Adsorption, GC   Method NIOSH 1005 (P.1-4)  / PS pump / GC-FID 0.5-2.5 L 0.01-0.20 L/min 22.1 mg / m3 2 SKC Cat. No. ST 226-01
 or Methylene chloride (1 hr) 6.36 ppm

46 1-Butanol /n-butyl alcohol Sorbent Adsorption, GC   Method NIOSH 1401 (P.1-4)  / PS pump / GC-FID 2-10 L 0.01-0.20 L/min 4.86 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 1.60 ppm

47 2-Butanol /sec-butyl alcohol Sorbent Adsorption, GC   Method NIOSH 1401 (P.1-4)  / PS pump / GC-FID 2-10 L 0.01-0.20 L/min 4.86 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 1.60 ppm

48 Isobutyl alcohol (IBA) Sorbent Adsorption, GC   Method NIOSH 1401 (P.1-4)  / PS pump / GC-FID 2-10 L 0.01-0.20 L/min 4.81 mg / m3 2 SKC Cat. No. ST 226-01
(1 hr) 1.59 ppm

49 Beryllium (Be) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  1250-2000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

50 Cobalt (Co) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES 25-2000 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

51 Molybdenum (Mo) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES 5-67 L 2 L/min 0.01 mg / m3 2 SKC Cat No. 225-5
(1 hr)

52 Thallium (Tl) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES 25-2000 L 2 L/min 0.05 mg / m3 2 SKC Cat No. 225-5
(1 hr)

53 Silicon (Si) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-1000 L 2 L/min 0.02 mg / m3 2 SKC Cat No. 225-5
(1 hr)

54 Potassium (K) Filtration, ICP-OES Method NIOSH 7300(P.1-8) / PS pump / ICP-OES  5-1000 L 2 L/min 0.50 mg / m3 2 SKC Cat No. 225-5
(1 hr)

55 Ketones Sorbent Adsorption, GC   Method NIOSH 2555 (P.1-5)  / PS pump / GC-FID 0.5-3.0 L 0.01-0.20 L/min 13.17 mg / m3 2 SKC Cat. No. 226-01
(1 hr) 5.54 ppm

56 n-Heptane Sorbent Adsorption, GC   Method NIOSH 1500 (P.1-8)  / PS pump / GC-FID  - 0.01-0.20 L/min 6.97 mg / m3 2 SKC Cat. No. 226-01
(1 hr) 1.70 ppm

57 n-Butyl acetate Sorbent Adsorption, GC   Method NIOSH 1450(P.1-6)  / PS pump / GC-FID 1-10 L 0.01-0.20 L/min 8.55 mg / m3 2 SKC Cat. No. 226-01
(1 hr) 1.80 ppm
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58 n-Pentane Sorbent Adsorption, GC   Method NIOSH 1500(P.1-8)  / PS pump / GC-FID  - 0.01-0.20 L/min 2.63 mg / m3 2 SKC Cat. No. 226-01
(1 hr) 0.89 ppm

59 Chloroform Sorbent Adsorption, GC   Method NIOSH 1003 (P.1-7)  / PS pump / GC-FID 1-50 L 0.01-0.20 L/min 4.93 mg / m3 2 SKC Cat. No. 226-01
(1 hr) 1.01 ppm

60 Chlorobenzene Sorbent Adsorption, GC   Method NIOSH 1003 (P.1-7)  / PS pump / GC-FID 1.5-40L 0.01-0.20 L/min 4.63 mg / m3 2 SKC Cat. No. 226-01
(1 hr) 1.00 ppm

61 Formaldehyde Sorbent Adsorption, GC   Method NIOSH 2541 (P.1-5)  / PS pump / GC-FID 1-36L 0.01-0.10 L/min 0.12 mg / m3 2 SKC Cat. No. 226-118
(1 hr) 0.10 ppm เปล่ียน DL:1/2/24

62 Hydrogen chloride Sorbent Adsorption, IC  Method OSHA ID-174SG  / PS pump / IC 100 L 500 L/min 0.015 mg / m3 3 SKC Cat. No.  226-10-03
(15 min) 0.010 ppm

63 Hydrogen Bromide Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 100 L 200 L/min 0.033 mg / m3 3 SKC Cat. No. 226-10-03
(60min) 0.010 ppm

64 Sulfuric Acid Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 100 L 200 L/min 0.040 mg / m3 3 SKC Cat. No. 226-10-03

NIOSH 7908 / PS pump / IC (60min) 0.010 ppm Fiter (PTFE)
65 Phosphoric Acid Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 100 L 200 L/min 0.040 mg / m3 3 SKC Cat. No. 226-10-03

NIOSH 7908 / PS pump / IC (60min) 0.010 ppm Fiter (PTFE)
66 Ammonia (NH3) Sorbent Adsorption, IC  Method NIOSH 6016  / PS pump / IC 12 L 200 L/min 0.200 mg / m3 3 SKC Cat. No. 226-10-06

(120min) 0.280 ppm
67 Nitric Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 100 L 200 L/min 0.026 mg / m3 3 SKC Cat. No. 226-10-03

(60min) 0.010 ppm
68 Chlorine Sorbent Adsorption, IC  Method OSHA ID-202 / PS pump / IC 60 L 200 L/min 0.029 mg / m3 3 0.02% KI in Buffer solution

(60min) 0.010 ppm
69 Hydrogen fluoride Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 60 L 200 L/min 0.008 mg / m3 3 SKC Cat. No. 226-10-03

(60min) 0.010 ppm

เอกสารอ้างองิ

1.       Method of Air Sampling and Analysis, APHA Intersociety Committee, 1997
2.       NIOSH Manual of Analytical Method, 4

th Edition, 1994
3.       Code of Federal Regulation, U.S. EPA. , 40 CFR Part 50, Part 60, 2000
4.       OSHA Analytical Methods Manuel, 2

nd Edition, U.S. Department of Labor, 1992
5.       International Standard Organization, ISO 11204:1995 
6.       Compendium of Methods for Determination of Inorganic Compound in Ambient Air, U.S. EPA. , 1999
7.       Annual Book of ASTM Standard, Section 11, 2001
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การตรวจวิเคราะห์คุณภาพอากาศ (Air Quality Analysis)

Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark
แผนกปฏิบัติการภาคสนาม

1 Sulfur Dioxide (SO2) UV Fluorescence Method U.S. EPA EQSA-0292-084 / Sulfur Dioxide Analyzer -  24 hrs (1 hr avg.) 0.001 - 10 ppm 3

2 Nitrogen Dioxide (NO2) Chemiluminescence Method U.S. EPA RFCA-0995-108 / Nitrogen Dioxide 
Analyzer

- 24 hrs (1 hr avg.) 0.001 - 10 ppm 3

3 Carbon Monoxide (CO) Non-Dispersive Infrared Photometric Method U.S. EPA 40 CFR Part 50 Appendix C / Carbon 
Monoxide Analyzer

- 24 hrs (8 hr avg.) 0.1 - 100 ppm 1

4 Ozone (O3) UV Fluorescence Method U.S. EPA 40 CFR Part 50 Appendix D / Ozone 
Analyzer

-  24 hrs (1 hr avg.) 0.001 - 10 ppm 3

5 Sound (Leq, Lmin, Lmax, Ldn, Lp) Integrated Sound Level Method ISO 1996-1 / Sound Level meter -  24 hrs (1 hr avg.) 40 - 140 dB (A) 1

6 Wind Speed & Wind Direction Wind Speed & Wind Direction Sensor ASTM D 4480-93 / WS/WD Equipment - - - - - Wind speed & Wind direction 
Diagramส่วนงานทดสอบพื้นฐาน

1 Total Particulate Matter (TSP) Gravimetric Method U.S. EPA Method Part 50 / Gravimetric Method - - - mg / m3 2
ppm

PM10 Gravimetric Method U.S. EPA Method Part 50 / Gravimetric Method - - - mg / m3 2
ppm

PM2.5 Gravimetric Method U.S. EPA Method Part 50 / Gravimetric Method - - 200 mg / m3 -

ส่วนงานเคร่ืองมือทดสอบ

 0.2 L/min
(24 hrs)

Pararosaniline Method  0.2 L/min
(24 hrs)

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 "

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 "

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 "

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 "

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

5 Arsenic (As) U.S. EPA Method IO-3.4 / High Volume - ICP-OES 1,590 – 2,447 m3   0.05 mg / m3 2

6 Barium (Ba) U.S. EPA Method IO-3.4 / High Volume - ICP-OES 1,590 – 2,447 m3   0.01 mg / m3 2

7 Cadmium (Cd) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01

4 Antimony (Sb) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.05 mg / m3 2

mg / m4 2

2

3

Ammonia (NH3) Impingement Absorption, Colorimetric Method APHA 401 / Spectrophotometer

U.S. EPA Method IO-3.4 / High Volume - ICP-OES 1,590 – 2,447 m3  0.01 mg / m3 2

1

2 Sulfur Dioxide (SO2)  U.S. EPA 40 CFR Part 50 Appendix A / 
Spectrophotometer

288 L 

3 Aluminium (Al)

288 L   0.01

0.01

mg / m3 2

mg / m3 2

(ประเภทตัวอย่าง : อากาศในบรรยากาศโดยทัว่ไป - Ambient Air Quality)
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Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 

(24 hrs) Cat. No. GA55 8 x 10 "
Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 

(24 hrs) Cat. No. GA55 8 x 10 " 
Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 

(24 hrs) Cat. No. GA55 8 x 10 " 
Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 

(24 hrs) Cat. No. GA55 8 x 10 "
Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 

(24 hrs) Cat. No. GA55 8 x 10 " 
Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 

(24 hrs) Cat. No. GA55 8 x 10 "
Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 

(24 hrs) Cat. No. GA55 8 x 10 " 

39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 "

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Filtration, ICP-OES Method 39-60 ft3/min Advantage MFS 
(24 hrs) Cat. No. GA55 8 x 10 " 

Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.14 mg / m3

(24 hrs) 0.06 ppm

15

Nickel (Ni) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m13 216

Potassium (K) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.50 mg / m14 217

Manganese (Mn) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m11 2

Mercury (Hg) Filtration, AAS Method U.S. EPA Method IO-3.4 / High Volume - AAS 1,590 – 2,447 m3   0.0005 mg / m12 4

12 Lead (Pb) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m9 2

13 Magnesium (Mg) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.50 mg / m10 2

14

2

10 Copper (Cu) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m7 2

11 Iron (Fe) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m8 2

144 L

8 Calcium (Ca) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.50 mg / m5 2

9 Chromium (Cr) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m6

Selenium (Se) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.05 mg / m20 223

24 Acetone 2  SKC Cat. No. ST 226-01

Vanadium (V) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m18 221

Zinc (Zn) U.S. EPA Method IO-3.4 / High Volume - ICP-OES 1,590 – 2,447 m3  0.01 mg / m19 222

18

Tin (Sn) U.S. EPA Method IO-3.4 / High Volume - ICP-OES 1,590 – 2,447 m3  0.05 mg / m16 219

Titanium (Ti) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.01 mg / m17 220

Sodium (Na) U.S. EPA Method IO-3.4 / High Volume - ICP-OES  1,590 – 2,447 m3  0.50 mg / m15 2
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Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.12 mg / m3

(24 hrs) 0.04 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.16 mg / m3

(24 hrs) 0.04 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.14 mg / m3

(24 hrs) 0.07 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.32 mg / m3

(24 hrs) 0.09 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.15 mg / m3

(24 hrs) 0.03 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.32 mg / m3

(24 hrs) 0.09 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.14 mg / m3

(24 hrs) 0.06 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.07 mg / m3

(24 hrs) 0.05 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.14 mg / m3

(24 hrs) 0.05 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.16 mg / m3

(24 hrs) 0.04 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.15 mg / m3

(24 hrs) 0.04 ppm
Sorbent Adsorption, GC  Method ASTM D 3687-95 / GC-FID 0.10 L/min 0.15 mg / m3

(24 hrs) 0.03 ppm
37 Methylcyclohexane Sorbent Adsorption, GC  Method NIOSH 1500 (P.1-8)  / PS pump / GC-FID 2-23 L 0.10 L/min 0.32 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.08 ppm
38 Methyl acetate Sorbent Adsorption, GC   Method NIOSH 1458 (P.1-8)  / PS pump / GC-FID 0.2-10 L 0.10 L/min 0.61 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.20 ppm
39 Diethyl Ether or Ethyl Ether Sorbent Adsorption, GC  Method NIOSH 1610 (P.1-4)  / PS pump / GC-FID 0.25-3 L 0.01-0.20 L/min 0.12 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.04 ppm
40 Methyl tert-Butyl Ether (MTBE) Sorbent Adsorption, GC  Method NIOSH 1615 (P.1-4)  / PS pump / GC-FID 2-96 L 0.01-0.20 L/min 0.13 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.04 ppm
41 Dichloromethane Sorbent Adsorption, GC  Method NIOSH 1005 (P.1-4)  / PS pump / GC-FID 0.5-2.5 L 0.01-0.20 L/min 0.23 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.07 ppm

34 Styrene

35 Toluene

36 Xylene 

31 Isopropanol (Isopropyl alcohol) ; IPA 288 L

32 Methanol (Methyl alcohol)

33 Methyl Ethyl Ketone (MEK) 144 L

144 L

144 L

144 L

2

2

2  SKC Cat. No. ST 226-07

2  SKC Cat. No. ST 226-08

 SKC Cat. No. ST 226-09

2

2

 SKC Cat. No. ST 226-10

 SKC Cat. No. ST 226-11

 SKC Cat. No. ST 226-12

 SKC Cat. No. ST 226-13

 SKC Cat. No. ST 226-14

26 Cyclohexanone 144 L 2  SKC Cat. No. ST 226-04

2

2

2

2

27 Ethanol (Ethyl alcohol) 288 L  SKC Cat. No. ST 226-05

Ethylacetate 144 L  SKC Cat. No. ST 226-0628

29 Ethylbenzene 144 L

30 Hexane 144 L

144 L

144 L 2  SKC Cat. No. ST 226-0225 Benzene
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42 1-Butanol /n-butyl alcohol Sorbent Adsorption, GC  Method NIOSH 1401 (P.1-4)  / PS pump / GC-FID 2-10 L 0.01-0.20 L/min 0.17 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.06 ppm
43 2-Butanol /sec-butyl alcohol Sorbent Adsorption, GC  Method NIOSH 1401 (P.1-4)  / PS pump / GC-FID 2-10 L 0.01-0.20 L/min 0.17 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.06 ppm
44 Isobutyl alcohol (IBA) Sorbent Adsorption, GC  Method NIOSH 1401 (P.1-4)  / PS pump / GC-FID 2-10 L 0.01-0.20 L/min 0.17 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.06 ppm
45 Methyl Isobutyl Ketone (MIBK) Sorbent Adsorption, GC  Method OSHA 1004(P.1-27) / PS pump / GC-FID 0.25-12L 0.10 L/min 0.14 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.03 ppm
46 Ketones Sorbent Adsorption, GC  Method NIOSH 2555 (P.1-5)  / PS pump / GC-FID 0.5-10L 0.01-0.20 L/min 0.14 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.06 ppm
47 n-Butyl acetate Sorbent Adsorption, GC  Method NIOSH 1450 (P.1-6)  / PS pump / GC-FID 1-10L 0.01-0.20 L/min 0.38 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.08 ppm
48 n-Pentane Sorbent Adsorption, GC  Method NIOSH 1500 (P.1-8)  / PS pump / GC-FID  - 0.01-0.20 L/min 0.11 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.04 ppm
49 Chloroform Sorbent Adsorption, GC  Method NIOSH 1003 (P.1-7)  / PS pump / GC-FID 1-50L 0.01-0.20 L/min 0.21 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.04 ppm
50 Chlorobenzene Sorbent Adsorption, GC  Method NIOSH 1003 (P.1-7)  / PS pump / GC-FID 1.5-40L 0.01-0.20 L/min 0.19 mg / m3 2 SKC Cat. No. ST 226-01

(1 hr) 0.04 ppm
51 Formaldehyde Sorbent Adsorption, GC   Method NIOSH 2541 (P.1-5)  / PS pump / GC-FID 1-36L 0.01-0.10 L/min 0.01 mg / m3 2 SKC Cat. No. 226-118

(1 hr) 0.01 ppm

52 Hydrogen chloric Sorbent Adsorption, IC  Method OSHA ID-174SG  / PS pump / IC 1-7.5 L 0.20 L/min 0.015 mg / m3 3 SKC Cat. No.  226-10-03
(24 hr) 0.010 ppm

53 Hydrogen Bromide Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 1-96 L 0.20 L/min 0.033 mg / m3 3 SKC Cat. No. 226-10-03
(24 hr) 0.010 ppm

54 Sulfuric Acid Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 1-96 L 0.20 L/min 0.040 mg / m3 3 SKC Cat. No. 226-10-03

NIOSH 7908 / PS pump / IC (24 hr) 0.010 ppm Fiter (PTFE)
55 Phosphoric Acid Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 1-96 L 0.20 L/min 0.040 mg / m3 3 SKC Cat. No. 226-10-03

NIOSH 7908 / PS pump / IC (24 hr) 0.010 ppm Fiter (PTFE)
56 Nitric Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 1-96 L 0.20 L/min 0.026 mg / m3 3 SKC Cat. No. 226-10-03

(24 hr) 0.010 ppm
57 Chlorine Sorbent Adsorption, IC  Method OSHA ID-202  / PS pump / IC 14 L 0.20 L/min 0.029 mg / m3 3 0.02% KI in Buffer solution

(24 hr) 0.010 ppm
58 Ammonia (NH3) Sorbent Adsorption, IC  Method NIOSH 6016 / PS pump / IC 12 L 200 L/min 0.200 mg / m3 3 SKC Cat. No. 226-10-06

(120min) 0.280 ppm
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Items Parameter Method Reference Method / Analytical Technique Air Volume
Sampling Rate / 

Period LOQ / Range Unit
Decimal 

point Remark
59 Hydrogen fluoride Sorbent Adsorption, IC  Method OSHA ID165SG  / PS pump / IC 60 L 200 L/min 0.008 mg / m3 3 SKC Cat. No. 226-10-03

(60min) 0.010 ppm

เอกสารอ้างองิ
1.       Method of Air Sampling and Analysis, APHA Intersociety Committee, 2017
2.      NIOSH Manual of Analytical Methods (NMAM)
3.       Code of Federal Regulation, U.S. EPA. , 40 CFR Part 50, Part 60, 2000
4.       Occupational Health and Safety Management System(OSHA) Analytical Methods Manuel
5.       International Standard Organization, ISO 11204:1995 
6.       Compendium of Methods for Determination of Inorganic Compound in Ambient Air, U.S. EPA. , 1999
7.       Annual Book of ASTM Standard, Section 11, 2001
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การตรวจวิเคราะห์คุณภาพน ้า – กากตะกอน (Water – Solid wastes Quality Analysis)

Items Parameter Method Reference Method / Analytical Technique Container
sample size 

(ml)
MDL LOQ Unit

Decimal 
point

Remark

1.1 Biochemical Oxygen Demand 
(BOD5)

5-Day BOD Test, Membrane 
Electrode Method

Standard Method part 5210 B, 4500-O G / 
DO meter

Plastic 1000  - 2.0 mg/l 1

1.2 Biochemical Oxygen Demand 
(BOD5)

5-Day BOD Test, Azide Modification 
Method

Standard Method part 5210 B, 4500-O C / 
Titration

Plastic 1000  - 2.0 mg/l 1

2.1 Chemical Oxygen Demand 
(COD)

In-house Method Standard Method part 5220 C / Titration Plastic 100  - 40 mg/l as O2 0

2.2 Chemical Oxygen Demand 
(COD)

Titrimetric, Closed Reflux  Method Standard Method part 5220 C / Titration Plastic 100  - 40 mg/l as O2 0

3 Free Chlorine Iodometric Method Standard Method part  4500-B / Titration Plastic 100  - 0.50 mg/l 2

4 Total Dissolved Solids (TDS) Dried at 180 oC Standard Method part 2540 C / Gravimetric Plastic 200 - 25 mg/l 0

5.1 Grease&Oil In-house Method Standard Method part 5520 B / Gravimetric Glass 1000  - 3.0 mg/l 1

5.2 Grease&Oil Partition Gavimetric Method Standard Method part 5520 B / Gravimetric Glass 1001  - 3.0 mg/l 1

6  Sulfide (S2
-) ZnS Precipitation ,Iodometric Method Standard Method part 4500-S2- F / Titration BOD bottle 300 - 0.50 mg/l as H2S 2

7 pH Electrometric Method Standard Method part 4500 H+  / pH meter Plastic 50 - 3.0-12.0 - 1

ตารางท่ี 1 สรุปขอ้ก าหนดการเก็บตวัอยา่งและความสามารถในการทดสอบตวัอยา่งของห้องปฏิบติัการ ตามท่ีข้ึนทะเบียนกบักรมโรงงานอุตสาหกรรม
(ประเภทตวัอยา่ง :   น ้าเสีย(ข้ึนทะเบียนกรมโรงงานฯ), น ้า,น ้าเพ่ืออุปโภค, น ้าประปา, น ้าผิวดิน, น ้าบาดาล และน ้าทะเล) )

ส่วนงาน   : ส่วนงานทดสอบพ้ืนฐาน
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8 Total Suspended Solids (TSS) Dried at 103-105 oC Standard Method part 2540 D / Grvimetric Plastic 1000 - 5 mg/l 0

9 Temperature Laboratory and Field Method Standard Method part 2550 B / Thermometer at field - 1  OC 0

10 Total Kjeldahl Nitrogen (TKN) Macro-Kjeldahl Method Standard Method part 4500-Norg / Titration Plastic 500 - 5 mg/l as NH3-N 0

11  Hydrogen Sulfide (H2S) ZnS Precipitation ,Iodometric Method Standard Method part 4500-S2- F / Titration BOD bottle 300 - 0.53 mg/l as H2S 2


