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LT022 Introduction to an Aldehyde Analyzer

Aldehydes are a widely recognized as hazardous pollutants in both the atmosphere and building interiors. This report 
introduces the methods of analysis  for formaldehyde and acetaldehyde, which are two of the most commonly analyzed 
aldehydes. A High Performance Liquid Chromatography (HPLC) was used as an analyzer.
Aldehydes were collected using the "sampling bag method," which is used mainly for VOC measurement in automotive 

interior materials.
As a pretreatment, the sample is placed in a Tedlar bag and heated for a period of time to release the aldehydes. The 

gas is then suctioned out with a sampling pump and collected on a DNPH cartridge. Acetonitrile is passed through the 
DNPH collection cartridges to elute the aldehydes. The recovered eluent is analyzed by HPLC to detect the aldehydes.

Example: Measurement of standard solution

HPLC conditions
Column                         : Inertsil ODS-80 A

(5 μm, 150 x 4.6 mm I.D.)
Eluent                          : A) CH 3 CN

B) H2O
A/B = 55/45, v/v(gradient mixer)

Flow rate                         : 1.0 mL/min
Column temperature   : 40 ˚C
Detected                          : UV 360 nm
Injection volume           : 20 μL
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1. Formaldehyde (Deriv.) (5 μg/L)
2. Acetaldehyde (Deriv.)  (5 μg/L)
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Resin

Car interior materials

Measurement example
Sample pretreatment example

- Place the sample piece in a Tedlar-bag.
- Include a fixed amount of nitrogen gas

-At -60 ˚C to 65 ˚C and heated for 2 h.

- Collect in DNPH cartridges

- Acetonitrile 5 mL
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Sample 1. Formaldehyde (Deriv.) (280 μg/L)
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Test tubes (with 
a 5-mL scalpel)

DNPH cartridges

Measurements were made using the sampling bag-method and HPLC.
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R2 = 1.000

R2 = 1.000

0

200000

400000

600000

800000

1000000

1200000

1400000

0 100 200 300 400 500

濃度（μg/L）
面
積
値

Formaldehyde（Deriv.）

Acetoaldehyde（Deriv.）

Calibration curve
Concentration (µg/L)

Ar
ea

Example of 
collection 
operation


Graph1

		500		500

		300		300

		100		100

		50		50

		20		20

		10		10

		5		5



Formaldehyde（Deriv.）

Acetoaldehyde（Deriv.）

濃度（μg/L）

面積値

1326184

955453

795408

573339

266304

191150

131650

96051

53944

39060

28071

18665

14304

10266



PDA-1- 360 nm, 4 nm

		Report		Channel		# Records

		面積		1: 360 nm, 4 nm		15

		Date		Time		Sample Id		File Name		Method Name		User Name		Vial		Volume		Autosampler Program		Formaldehyde		Acetoaldehyde

		12/12/05		16:23:58		DNPH Blank2		C:\EZChrom Elite\Enterprise\Projects\Default\Data\DNPH Blank2		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		188		20		(なし)				5681

		12/12/05		16:34:23		sampleゴム材料		C:\EZChrom Elite\Enterprise\Projects\Default\Data\sampleゴム材料		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		190		20		(なし)		295218		17176

		12/12/05		16:44:51		DNPH Blank1		C:\EZChrom Elite\Enterprise\Projects\Default\Data\DNPH Blank1		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		187		20		(なし)				6079

		12/12/05		16:55:19		000STD500ugL		C:\EZChrom Elite\Enterprise\Projects\Default\Data\000STD500ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		191		20		(なし)		1322681		986252

		12/12/05		16:10:29		sampleプラスチック		C:\EZChrom Elite\Enterprise\Projects\Default\Data\sampleプラスチック		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		189		20		(なし)		751314		17977

		12/12/05		17:05:52		000STD300ugL		C:\EZChrom Elite\Enterprise\Projects\Default\Data\000STD300ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		192		20		(なし)		801875		597008

		12/12/05		17:16:31		001STD100ugL		C:\EZChrom Elite\Enterprise\Projects\Default\Data\001STD100ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		181		20		(なし)		265787		198468

		12/12/05		17:27:01		002STD50ugL		C:\EZChrom Elite\Enterprise\Projects\Default\Data\002STD50ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		182		20		(なし)		132423		98894

		12/12/05		17:37:35		003STD20ugL		C:\EZChrom Elite\Enterprise\Projects\Default\Data\003STD20ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		183		20		(なし)		54602		40285

		12/12/05		17:48:09		004STD10ugL		C:\EZChrom Elite\Enterprise\Projects\Default\Data\004STD10ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		184		20		(なし)		26616		20082

		12/12/05		17:58:41		005STD5ugL		C:\EZChrom Elite\Enterprise\Projects\Default\Data\005STD5ugL-繰り返し1		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		185		20		(なし)		13972		10461

		12/12/05		18:29:45		005STD5ppb001		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\005STD5ppb001.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		185		20		(なし)		14303		10110

		12/12/05		18:38:13		005STD5ppb001		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\005STD5ppb002.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		185		20		(なし)		13997		9776

		12/12/05		18:46:45		005STD5ppb001		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\005STD5ppb003.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		185		20		(なし)		14810		10594

		12/12/05		18:55:20		005STD5ppb001		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\005STD5ppb004.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA.met		System		185		20		(なし)		14367		10500

		12/12/05		19:03:56		005Blank		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\005Blank.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\PDA\PDA9.met		System		186		20		(なし)





UV-UV

		Report		Channel		# Records

		面積		UV		24

		Date		Time		Sample Id		File Name		Method Name		User Name		Vial		Volume		Autosampler Program		Formaldehyde		Acetoaldehyde

		12/12/05		19:22:39		test5ppb		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\test5ppb.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		14135		10222

		12/12/05		19:31:09		test5ppbﾚｽﾎﾟﾝｽ2s		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\test5ppbﾚｽﾎﾟﾝｽ2s.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		14260		9586

		12/12/05		19:39:12		test5ppbﾚｽﾎﾟﾝｽ4s		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\test5ppbﾚｽﾎﾟﾝｽ4s.dat		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		12061		9011

		12/12/05		19:55:07		007DNPH Blank1		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\007DNPH Blank1		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		187		20		(なし)				4313

		12/12/05		20:05:29		009サンプルプラスチック		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\009サンプルプラスチック		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		189		20		(なし)		767820		18813

		12/12/05		20:15:53		010サンプルゴム材料		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\010サンプルゴム材料		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		190		20		(なし)		305694		18400

		12/12/05		20:26:14		008DNPH Blank2		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\008DNPH Blank2		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		188		20		(なし)				5836

		12/12/05		20:36:34		011STD500ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\011STD500ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		191		20		(なし)		1326184		955453

		12/12/05		20:46:51		012STD300ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\012STD300ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		192		20		(なし)		795408		573339

		12/12/05		20:57:19		001STD100ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\001STD100ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		181		20		(なし)		266304		191150

		12/12/05		21:07:44		002STD50ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\002STD50ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		182		20		(なし)		131650		96051

		12/12/05		21:18:05		003STD20ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\003STD20ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		183		20		(なし)		53944		39060

		12/12/05		21:28:32		004STD10ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\004STD10ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		184		20		(なし)		28071		18665

		12/12/05		21:38:48		005STD5ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\005STD5ugL-繰り返し1		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		14304		10266

		12/12/05		21:49:09		005STD5ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\005STD5ugL-繰り返し2		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		13925		11026

		12/12/05		21:59:26		005STD5ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\005STD5ugL-繰り返し3		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		13936		10054

		12/12/05		22:09:51		005STD5ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\005STD5ugL-繰り返し4		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		12865		11871

		12/12/05		22:20:12		005STD5ugL		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\005STD5ugL-繰り返し5		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		185		20		(なし)		13003		10015

		12/12/05		22:30:32		006Blank		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\006Blank		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		186		20		(なし)

		12/12/05		22:40:51		013下藤バック1-2.95L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\013下藤バック1-2.95L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		193		20		(なし)		90253		29170

		12/12/05		22:51:08		013下藤バック2-2.97L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\013下藤バック2-2.97L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		194		20		(なし)		67897		13227

		12/12/05		23:01:27		013下藤バック3-3.17L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\013下藤バック3-3.17L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		195		20		(なし)		69999		11272

		12/12/05		23:11:45		013下藤バック4-2.81L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\013下藤バック4-2.81L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		196		20		(なし)		64017		13692

		12/12/05		23:22:02		013下藤バック5-3.26L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV\013下藤バック5-3.26L.00		\\Ap-lab2\bunse\suzuki\報告書未作成\アルデヒドDNPH\UV.met		System		197		20		(なし)		74184		12604





PDA

		

						μg/L		Formaldehyde（Deriv.）		Acetoaldehyde（Deriv.）

				000STD500ugL		500		1322681		986252

				000STD300ugL		300		801875		597008

				001STD100ugL		100		265787		198468

				002STD50ugL		50		132423		98894

				003STD20ugL		20		54602		40285

				004STD10ugL		10		26616		20082

				005STD5ugL		5		13972		10461

				005STD5ppb001		5		14303		10110

				005STD5ppb001		5		13997		9776

				005STD5ppb001		5		14810		10594

				005STD5ppb001		5		14367		10500

						Blank		0		0

						平均 ヘイキン		14290		10288

						偏差 ヘンサ		340		340

						CV%		2.4		3.3
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UV

		

				Sample Id		μg/L		Formaldehyde（Deriv.）		Acetoaldehyde（Deriv.）

				011STD500ugL		500		1326184		955453

				012STD300ugL		300		795408		573339

				001STD100ugL		100		266304		191150

				002STD50ugL		50		131650		96051

				003STD20ugL		20		53944		39060

				004STD10ugL		10		28071		18665

				005STD5ugL		5		14304		10266

				005STD5ugL		5		13925		11026

				005STD5ugL		5		13936		10054

				005STD5ugL		5		12865		11871

				005STD5ugL		5		13003		10015

				006Blank				0		0

						平均 ヘイキン		13607		10646

						偏差 ヘンサ		635		797

						CV%		4.7		7.5
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GL Sciences LC Technical Note

Aldehyde sampler: sampler bag method-compatible sampler set

DNPH cartridges
Cat. 5010-23500

Gas supply unit

Sampling pump
SP208- Dual 1000
Cat.2702-17580

Oven

<Features of the sampling bag method collection 
system>
・Two samples can be heated and collected 
simultaneously.
・It can also be used for VOC collection.
・A nitrogen gas supply unit.is included

<DNPH cartridges: GL-Pak mini AERO DNPH>
・Carbonyl compounds are collected using silica gel 
impregnated with 2,4-dinitrophenylhydrazine (DNPH).
・Due to the use of spherical silica gel, this cartridge has 
excellent air permeability, high collection efficiency, and 
low blank.

<Sampling pumps: SP208-Dual 1000>
・Two lines can be used simultaneously.
・A data log can be recorded and is useful for quality 
control.
・Even if the suction resistance fluctuates, the set flow rate 
can be maintained and suction is made at a stable rate.

<Tedlar bag>
・Plastic bags are available for a wide range of applications, 
from inorganic gases to organic solvents.

Tedlar bag
Cat.3008-91110

Sample

This section details the system for recovering aldehyde gases released from materials using the "Sampling Bag Method."

Sampling bag method collection system

Overview of the sampling system
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