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GC Column Selection

When selecting a GC column for your analysis,
it can often be difficult to choose the most
appropriate column because of the wide
range of options. However, the choice can 
be simplified by considering a number of
questions about the planned separation. 
This section provides useful information to
help you determine the most suitable column
for your analysis. 

Column Selection for Existing or
Regulated Methods
To select a TRACE™ GC column with an
expanded temperature range and lower bleed
levels, the chart on the following page provides
a quick cross reference of TRACE columns to
other GC columns. If you are following an
ASTM, NIOSH or US EPA method, please
refer to the column selection by method
tables beginning on page 20, for the best
Thermo Scientific alternative.

Method Development
Considerations
When first developing a method, you should
consider these column characteristics to
determine the best column for the separation.

A. Phase or chemistry
B. Internal diameter
C. Film thickness
D. Length

A. Column Phase
In GC, the separation of two analytes occurs
due to differences in their interaction with the
stationary phase, therefore a phase must be
chosen that matches the properties of the
sample. For example, if the components
have different boiling points (greater than 
2 °C), a non-polar column such as the TR-1 is 

recommended. If the products differ primarily
in their polarities, then a polar column such
as the TR-WAX will be ideal.

If you know the particular class of your
sample, please refer to the column Selection
by Application for a recommended phase
(see page 19). Always select the least polar
column which will perform the separation.

B. Internal Diameter
The selection of the internal diameter is often
determined by the instrument or detection
method. Most modern GC equipment will
accommodate most column sizes. With a
larger internal diameter, column sample
capacity increases, but resolution and 
sensitivity decrease. Conversely, a smaller ID
column can improve resolution and sensitivity,
but with the drawback of reduced sample
capacity and a greater need for sample
preparation. It is a good idea to find a similar
application which gives separation of the
desired components and use this as a guide.

C. Film Thickness
Increasing the film thickness increases the
sample capacity of the column and slows the
elution of the peaks which can help when
analyzing volatile compounds. A thicker film
also reduces the potential of overloading 
the column, thus improving the resolution.
However, a thicker film can be more sensi-
tive to degradation. The same component
will elute at a higher temperature on a 
thick film when compared to a thin film.

Compounds with high boiling points or
those with a high molecular weight should
be analyzed using a thin film to improve 
resolution and avoid unnecessarily long
analysis times.

Another factor to consider is the phase
ratio (β) which is calculated using both the
internal diameter and film thickness in the
following equation:

β =
Internal diameter (µm)
4 x Film thickness (µm)

The phase ratio can be used in two ways:

1. To categorize the best dimensions for an
application:
a. For volatile samples β < 100
b. For general samples β ~ 250
c. For high molecular weight samples β > 400

2. To transfer an analysis from a column of
one ID to another without changing the
method substantially, choose a column
with a similar β value as this will have
similar retention properties.

D. Column Length
A longer column length will provide greater
efficiency and resolution, but this is not a 
linear relationship. Resolution is proportional
to the square root of column length, so 
doubling the column length will increase 
resolution by approximately 40%. However,
increasing the column length will also
increase the retention time. Double column
length, twice the analysis time. Generally, it
is recommended to use the shortest column
which will perform the desired separation.

Additional Considerations
Several generalizations regarding GC columns
exist that you might rely on when in doubt.
First, 95% of all GC columns used are either
TR-1, TR-5 or TR-WAX type columns. A good
starting column is a 30 m x 0.25 mm ID,
5% Phenyl column with a 0.25 µm film thickness,
such as the TR-5. (260E142P; Page 51). 
This is a non-polar column, which separates
predominately on boiling point, but has 
some polar characteristics.

For further assistance in choosing the
right column for your separation, please 
contact our technical support help desk.

Film Thickness (µm)
0.1 0.25 0.5 1 1.8 3

0.1 250 100 50 25 14 8

0.25 625 250 125 63 35 21

0.32 800 320 160 80 44 27

0.53 1325 530 265 133 74 44

Phase ratio (β) of common column dimensions
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GCカラムの選択

分析に際し、最も適切なGCカラムを選
ぶのは、カラムの種類が多いため簡単で
はありません。しかし、以下に記す、一
連の質問に答えていくと簡単に選ぶこと
ができます。以下に、最も適切なカラム
を選ぶ手順を示します。

分析法が既知あるいは公定法が存在
する場合

既存の分析法が存在する場合は、次頁のカ
ラム対応表をご覧下さい。
耐熱性、ブリード性で優れる弊社のTrace
GCカラムをお選び下さい。
公定法（ASTM,NIOSHあるいはUS EPA)
の場合は英語版カタログに示す推奨Trace
GCキャピラリーカラムを使用して下さ
い。

GC分析法開発の際に考慮すべき事項

分析法開発をはじめるに当たり、以下に示
すカラム特性を考慮する必要があります。

GCでの２つの成分が分離するのは、各成
分と固定相との間の相互作用の強さが異
なるからです。従って、カラム固定相は
試料の性質に応じて選ぶ必要がありま
す。例えば、２成分間で沸点が（２℃以
上）異なるのであれば、無極性のTR-1カ
ラムの使用をお薦めします。

もし、試料成分間で極性が基本的に異な
るのであれば、TR-WAXなどの極性カラ
ムの使用をお薦めします。試料がどの様
な化合物であるのかが予め分かっている
のならば、33頁の表により、カラムを選
択してください。分離が出来るカラムの
中では、より極性の低いカラムを選ぶ様
にしてください。

カラム内径の選択は、装置に依存するこ
ともあります。最新のGCは殆どのカラム
内径にも対応します。一般にカラム内径
を大きくすると試料キャパシティ(負荷
量）は増えますが、分離能と感度は減少
します。逆にカラム内径を小さくすると
分離能と感度は増えますが、試料注入量
を少なくしなければならなくなり、試料
調製(濃縮）も必要になります。尚、類似
の応用例から、内径を選択するのも良い
方法の一つです。

膜厚を増やすことにより、試料キャパシ
ティ（負荷量）を増やすことができます
がピーク溶出が遅くなります。これは揮
発性試料の分析の場合には有用です。膜
厚がある方が、試料オーバーロードを避
け易く、分離も向上します。しかし、膜
厚が大きいカラムは劣化し易く、保持が
大きくなるので、溶出にはカラム温度を
より高くすることが必要になります。高
沸点試料や分子量の大きい試料を分析す
る場合、膜厚の小さいカラムで分析する
と分離を良くし、分析時間を短くするこ
とができます。他に相比(phase ratio( )
も考慮する必要があります。相比は、カ
ラム内径と膜厚から、次式により計算さ
れます。

相比には、次の2通りの使用法があります。

試料の性質に応じて、以下に示す相比のカラ
ムを用いることを薦めます。

あるカラムから内径の異なる同一種
類のカラムに変える場合は、同じ相
比を持つカラムを選ぶと保持時間も
同様となり、都合が良くなります。

カラム長さが長いと分離は良くなります
が、直線的に向上はせず、分離度はカラ
ム長さの平方根に比例します。従って、
カラム長さを2倍にしても約40%しか良く
なりません。しかし、カラムを長くする
ことにより、保持時間が長く(2倍のカラ
ム長さで保持時間も2倍に）なります。
一般には、所望の分離を出来るだけ短い
カラムで達成する方が好ましいと言えま
す。

分析に困った際に頼りとなるGCカラムに
関する、次の一般則があります。通常、良
く使われるカラムの95%は、TR-1, TR-5,
TR-WAXタイプが使用されています。最初
に使ってみるのに最も良いカラムは、
30m×0.25mmID,膜厚0.25 mの5%
Phenylカラム（弊社TR-5カラム,　P/N
260E142P, 37頁参照)をお奨めします。こ
れは、どちらかといえば微極性カラムで試
料をほぼ沸点順に分離します。
何か疑問点･不明点があれば、御気軽にお
問合せ下さい。弊社のカラムサポートがお
答えいたします。
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TRACE™ Column Phase Type Alternative To Maximum Operating Temperature

TR-1 100% Dimethyl Polysiloxane DB™-1, DB-Petro, BP™1, HP™-1, HP-1MS, Rtx™-1, Ultra-1, SPB™-1, 340 °C / 360 °C for films <_ 1.0 µm;
SPB-1 Sulfur, Petrocol DH, CP-Sil™ 5CB, RSL-150, RSL-160, 300 °C / 320 °C for 1.5 to 3.0 µm films;
Zebron™ ZB-1, CB™-1, OV™-1, PE™-1, 007™-1(MS), SP™-2100, SE-30, 280 °C / 300 °C for films > 3.0 µm
RH™-1, CC™-1, CP-Sil 5CB MS, VF-1ms

TR-1MS 100% Dimethyl Polysiloxane DB-1, DB-Petro, BP1, HP-1, HP-1MS, Rtx-1, Rtx-1MS, 370 °C / 380 °C
Ultra-1, SPB-1, SPB-1Sulfur, Petrocol DH, CP-Sil 5CB, 
RSL-150, RSL-160, Zebron ZB-1, CB-1, OV-1, PE-1, 007-1(MS), 
SP-2100, SE-30

TR-5 5% Phenyl Methylpolysiloxane DB-5, BP5, Rtx-5, HP-5, Ultra-2, PTE-5, SPB5, MDN-5, CP-Sil 340 °C / 350 °C for films <_ 1.5 µm;
8CB, SPB-5, AT-5, MDN-5, Zebron ZB-5, 007-2(MPS-5), SE-52, SE-54 280 °C / 300 °C for films > 1.5 µm

TR-5MS 5% Phenyl Polysilphenylene-siloxane DB-5, DB-5ms, DB-5.625 XTI-5, BPX5, Rtx-5MS, Rtx-5, SilMS, 360 °C / 370 °C for films less than 1.5 µm;
AT-5, AT-5MS, 007-5MS, SPB-5, CP-Sil 8CB, Ultra-2, HP-5, 350 °C / 360 °C for films > 1.5 µm
HP-5MS, HP5-TA, SPB-5, MDN-5S, VF-5ms, RSL-200, CB-5, 
OV-5, PE-5, 007-2(MP-5), SE-52, SE-54, PTE-5, CC-5, 
RH-5ms, Zebron ZB-5

TR-35MS 35% Phenyl Polysilphenylene-siloxane DB-35, DB-35ms, HP-35, HP-35MS, MDN-35,Rtx-35, Rtx-35MS, 360 °C / 370 °C
SPB-35, BPX35

TR-1701 14% Cyanopropylphenyl Polysiloxane DB-1701, Rtx-1701, HP-1701, BP10, OV-1701, 007-1701, 280 °C / 300 °C
CP-Sil 19 CB

TR-50MS 50% Phenyl Polysilphenylene-siloxane OV-17, SP-2250, DB-17, DB-17ms, DB-17ht, BPX50, Rtx-50, 360 °C / 370 °C
SPB-50, HP-50+, HP-17,AT50, RSL-300, PE-17, CC-17, 
007-17(MPS-50), SPB-17, Zebron ZB-50

TR-WAX Polyethylene Glycol (PEG) DB-Wax, BP20, Rtx-Wax, Stabilwax™, HP20M, HP-Wax, 260 °C / 280 °C for films <_ 1.0 µm;
HP-INNOWax™, SUPELCOWAX™-10, AT-Wax, Nukol™, 240 °C / 260 °C for 1.0 µm films
CP-Wax™52CB, SUPEROX II, CB-WAX, PE-CW, CCWAX, 007-CW, 
CARBOWAX™, HP-INNOWax, PE-WAX, Zebron ZB-WAX

TR-WaxMS Polyethylene Glycol DB-Wax, Rtx-Wax, Stabilwax, HP20M, BP20, HP-Wax, 280 °C / 300 °C
HP-INNOWax, SUPELCOWAX 10, AT-Wax, Nukol, CP Wax 52CB, 
Zebron ZB-WAX

TR-SimDist 100% Dimethyl Polysiloxane DB-HT Sim Dis, DB-2887, BPX1, Rtx-2887, HP-1, Petrocol 2887, 400 °C for films <_ 1.0 µm; 
Petrocol EX2887 370 °C for 2.65 µm films

TR-FAME 70% Cyanopropyl DB-23, BPX70, Rtx-2330, SP-2330, CP-Sil 88, SP-2380, HP-23, 250 °C / 260 °C
Polysilphenylene-siloxane VF-23ms, 007-23, AT-Silar, PE-23

TR-V1 Cyanopropylphenyl Polysiloxane DB-624, BPX-Volatiles, Rtx-Volatiles, VOCOL™56, OV-624, AT-624, 280 °C / 300 °C
HP-VOC, CP-Select624CB, 007-624, ZM-624

TR-524 Cyanopropylphenyl/dimethyl polysiloxane 240 °C / 260 °C

TR-525 Proprietary 340 °C / 360 °C

TR-527 5% Phenyl Polysilphenylene-siloxane 330 °C / 350 °C

TR-5HT 5% Phenyl Polycarborane-siloxane 380 °C / 400 °C

TR-8270 5% Phenyl Polysilphenylene-siloxane 330 °C / 350 °C

TR-DoA5 5% Phenyl Methylpolysiloxane 330 °C / 350 °C

TR-DoA35 35% Phenyl Polysilphenylene-siloxane 330 °C / 350 °C

TR-BioDiesel (M) 100% Dimethyl Polysiloxane 300 °C / 320 °C

TR-BioDiesel (F) Polyethylene Glycol 280 °C / 300 °C

TR-BioDiesel (G) 5% Phenyl Polysilphenylene-siloxane 380 °C / 400 °C

TR-Dioxin 5MS 5% Phenyl Polysilphenylene-siloxane 330 °C / 350 °C

TR-PCB 8MS 8% Phenyl Polysilphenylene-siloxane 330 °C / 350 °C

TR-8095 8% Phenyl Polycarborane-siloxane 360 °C / 370 °C

GC and GC/MS

To order or for customer support, please see back cover.18

GC Column Selection by Manufacturer and Operating Temperatures弊社GCキャピラリーカラムと他社相当品の対応表および最高使用可能温度

新製品
新製品
新製品
新製品
新製品
新製品
新製品
新製品
新製品
新製品
新製品
新製品
新製品
新製品
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GC Column Selection by Application
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Acids � �

Acid / Neutral Drugs � �

Alcohols � � �

Alcohols in Beverages � �

Aldehydes �

Alditol Acetates (Sugars) � �  �

Amines - Aliphatic � � � �

Amines - Aromatic � � � �

Antidepressants � �

Benzenes, substituted �

Biodiesel - Methanol �

Biodiesel - FAMEs �

Biodiesel - Glycerine �

Brominated Flame Retardants � �

Butter Fat � �

Carboxylic Acids 

Cigarette Lighter Fuel � �

Chlorinated Aromatics � � � �

Dioxins � � �

Drugs of Abuse �

Drugs of Abuse - THC � �

Essential Oils �

Explosives �

FAMEs � �

Glucose - Methylated �

Herbicides � � � � �

Hydrocarbons � �

Ketones � � � � �

Monomers �

Nitroaromatics � � � � �

Organic acids 

Organochlorine Pesticides � � � � �

Organophosphorous Pesticides � � � �

PAHs � � � � � �

Paraffins � �

PCBs � �

Pesticides � �

Petroleum � �

Phenols � � �

Phthalates � �

Plant Sterols � � �

Polyethylene �

Polymers �

Polywax � � �

Pyrethroids � � � � �

Sedatives � �

Semivolatiles � � � �

Silicon Oil �

Solvents � �

Terpenes �

Triglycerides � �

TRPH � �

Volatiles � � � �

Xylenes � � � �

� Recommended
� Alternative

分析対象化合物と適合するTrace GCキャピラリーカラム
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GC and GC/MS

To order or for customer support, please see back cover.20

USP Code Description Recommended Thermo Scientific Phase Page

G1 Dimethylpolysiloxane oil TRACE™ TR-1 49

TRACE TR-1MS 50

G2 Dimethylpolysiloxane gum TRACE TR-1 49

TRACE TR-1MS 50

G3 50% Phenyl-50% methylpolysiloxane TRACE TR-50MS 55

G5 3-Cyanopropylpolysiloxane TRACE TR-FAME 60

G16 Polyethylene glycol compound (ave. mol. wt. ~15,000) with diepoxide linker TRACE TR-WAX 56

TRACE TR-WaxMS 57

G20 Polyethylene glycol (ave. mol. wt. of 380 - 420) TRACE TR-WAX 56

TRACE TR-WaxMS 57

G27 5% Phenyl-95% methylpolysiloxane TRACE TR-5 51

TRACE TR-5MS 52

G36 1% Vinyl-5% phenylmethylpolysiloxane TRACE TR-5 51

TRACE TR-5MS 52

G38 Phase G1 containing a small percentage of tailing inhibitor TRACE TR-1 49

TRACE TR-1MS 50

G42 35% Phenyl-65% dimethylpolysiloxane (percentages refer to molar substitution) TRACE TR-35MS 53

G43 6% Cyanopropylphenyl-94% dimethylpolysiloxane (percentages refer to molar substitution) TRACE TR-V1 59

G46 14% Cyanopropylphenol-86% methylpolysiloxane TRACE TR-1701 54

GC Column Selection by U.S. Pharmacopeia Specifications

The USP specifications are listed below with the appropriate Thermo
Scientific GC column offerings included for your convenience. In some
cases, there is more than one phase that matches the phase description.

When in doubt, it is recommended that you consult the original complete
method or contact our technical support team for additional information
or help in choosing the correct column for your application.

米国薬局方によるGCカラムの分類
米国薬局方のGCカラムの分類を以下に示します。弊社推奨のTrace GCキャピラリーカラムを併せて記載しました。 
尚、ここに示した以外の固定相を使用できる可能性もあります。
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Phase: 100% Dimethyl Polysiloxane 

Max Temps: 340 °C/360 °C for films <_ 1.0 µm
300 °C/320 °C for 3.0 µm films
280 °C/300 °C for films > 3.0 µm

USP Listing: G1, G2, G38

TRACE TR-1 GC Columns
General purpose non-polar column

• Low bleed for increased sensitivity
• High operating temperature for easy reconditioning
• 100% polydimethylsiloxane

The Thermo Scientific TRACE™ TR-1 GC column
is a general purpose, non-polar column for a
wide range of compounds and applications.
The TRACE TR-1, an industry standard, has 
a low phase bleed and a maximum operating
temperature of 360 °C. The high operating
temperature makes it easy to bake out and
recondition the column in the event of column
contamination. The TR-1 is suitable for a range
of detectors including mass spectrometry,
and is solvent washable.

Applications
The TRACE TR-1 is suitable for a very wide
range of applications including hydrocarbons,
PONA, esters, pesticides, drugs and amines.

Similar to:
DB™-1, DB-Petro, BP™1, HP™-1, HP-1MS, 
Rtx™-1, Ultra-1, SPB™-1, SPB-1 Sulfur,
Petrocol DH, CP-Sil™ 5CB, RSL-150, RSL-160,
ZB™-1, CB™-1, OV-1, PE™-1, 007-1(MS), 
SP™-2100, SE-30, RH-1, CC™-1, CP-Sil 5CB MS,
VF-1ms

See also Liners page 153.

GC and GC/MS
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Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.10 0.10 10 260A020P

0.15 0.50 50 260A227P

0.25 0.25 15 260A130P

0.25 0.25 30 260A142P

0.25 0.25 60 260A154P

0.25 0.50 30 260A223P

0.25 0.50 100 260A241P

0.25 1.00 30 260A296P

0.25 1.00 60 260A308P

0.32 0.25 15 260A131P

0.32 0.25 30 260A143P

0.32 0.25 60 260A155P

0.32 0.50 30 260A224P

0.32 5.00 60 260A481P

0.32 1.00 30 260A297P

0.32 1.00 60 260A309P

0.32 3.00 30 260A395P

0.53 0.50 15 260A213P

0.53 0.50 30 260A225P

0.53 3.00 30 260A396P

0.53 5.00 30 260A470P

Analysis of phtalate esters on TRACE TR-1 column

TR-1, 15 m x 0.25 mm x 0.25 µm
Part Number: 260A130P
Phase: TR-1, 0.25 µm film
Initial Temp: 200 °C, 0 min
Rate: 20 °C/min
Final Temp: 280 °C, 2 min
Detector: FID
Sensitivity: 128 x 10 - 12 AFS
Injection Mode: Split

Components
1. Dimethyl Phthalate
2. Diethyl Phthalate
3. Di-iso-Propyl Phthalat
4. Di-n-Propyl Phthalate
5. Di-iso-Butyl Phthalate
6. Di-n-Butyl Phthalate
7. Di-n-Pentyl Phthalate
8. Dihexyl Phthalate
9. Diheptyl Phthalate
10. Dioctyl Phthalate

TR-1カラムによるフタル酸エステルの分析

非常に広範囲の試料に使用でき、炭化水素、
PONA、エステル、殺虫剤、医薬品およびア
ミンの分析に適しています。

低ブリードゆえ、高感度なカラム

100% polydimethylsiloxane
最高使用可能温度が高く、再コンディショニングし易いカラム

TR-1は一般分析用の無極性カラムで幅広い
試料に使用できます。低ブリードで最高
360℃まで使用が可能なカラムで、カラム
が汚染されても高温で再生が可能なカラム
です。MS検出器を含め、様々な検出器に適
合します。
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TRACE TR-1MS GC Columns
Extremely low bleed non-polar column

• High operating temperature
• Inert phase suited for environmental analyses
• Extremely low bleed phase

With an extremely low bleed and a maximum
operating temperature of 380 °C, the Thermo
Scientific TRACE™ TR-1MS column is ideal 
for all GC/MS applications. The column is 
particularly suited for applications such as
GC/MS environmental analyses which require
a high temperature phase that is also inert. 

Applications
The TRACE TR-1MS is suitable for the 
analysis of chlorinated and nitroaromatic
compounds and other GC/MS applications.
The inertness and high temperature capability
of the column are features which are well
suited to GC/MS environmental analyses.

Similar to:
DB-1, DB-Petro, BP1, HP-1, HP-1MS, Rtx-1,
Ultra-1, SPB-1, SPB-1 Sulfur, Petrocol DH,
CP-Sil 5CB, RSL-150, RSL-160, ZB-1, CB-1,
OV-1, PE-1, 007-1(MS), SP-2100, SE-30, 
RH™-1, CC-1, CP-Sil™ 5CB MS, VF-1ms

See also Gas Filters on pages 150-151.

Phase: 100% Dimethyl Polysiloxane

Max Temps: 370 °C/380 °C

USP Listing: G1, G2, G38

TRACE GC Columns

To order or for customer support, please see back cover.50

Analysis of polynuclear aromatic hydrocarbons (PAH)

Components
1. Naphthalene
2. Acenaphthylene
3. Acenaphthene
4. Fluorene
5. Phenanthrene
6. Anthracene
7. Fluoranthene
8. Pyrene
9. Benzo(a)anthracene
10. Chrysene
11. Benzo(b)fluoranthene
12. Benzo(k)fluoranthene
13. Benzo(a)pyrene
14. Indeno(1,2,3-c,d)pyrene
15. Dibenzo(a,h)anthracene
16. Benzo(g,h,i)perylene

TR1-MS, 30 m x 0.25 mm x 0.25 µm film

Part Number: 260B142P
Sample: 100 ppm in

Dichloromethane
Initial Temp: 65 °C, 1 min.
Rate 1: 25 °C/min to 140 °C,
Rate 2: 10 °C/min to 240 °C
Rate 3: 5 °C/min to 300 °C
Final Temp: 300 °C, 2 min.
Detector Type: Mass Spec
Carrier Gas: He, 27.8 psi
Carrier Gas Flow: 1.7 mL/min
Constant Flow: On

Average Linear 
Velocity: 35 cm/sec at 65 °C
Injection Mode: Split
Split Ratio: 50:1
Injection Volume: 1 µL
Injection
Temperature: 250 °C
Autosampler: No
Liner Type: 4 mm ID Single 

Taper Liner
Liner Part Number: 453A1345
Full Scan/SIM: Full scan 40-500

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.25 0.25 15 260B130P

0.25 0.25 30 260B142P

0.25 0.25 60 260B154P

0.32 0.25 30 260B143P

0.32 0.25 60 260B155P

最高使用可能温度が非常に高いカラム 
極めて不活性なカラムで環境分野試料に最適
非常にブリードが少ないカラム

非常にブリードの少ないカラムで最高使用
可能温度が380℃と極めて高いのが特徴で
す。それ故、あらゆるGC/MS分析に理想
的なカラムです。とりわけ、不活性で高い
カラム温度を必要とする環境試料の
GC/MS分析に適したカラムです。

TR-1MSカラムは、含塩素系化合物、芳香
族ニトロ化合物などのGC/MS分析に適し
ています。
環境試料のGC/MS分析にも適していま
す。
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Phase: 5% Phenyl Methylpolysiloxane (TR-5)

5% Phenyl Polycarborane Siloxane (TR-5HT)

Max Temps: 340 °C/350 °C for films <_ 1.5 µm
280 °C/300 °C for films > 1.5 µm
380 °C/400 °C for TR-5HT columns

USP Listing: G27, G36

TRACE TR-5 and TR-5HT GC Columns
The most widely used phase in gas chromatography

• High operating temperature
• Ideal start for method development
• Wide variety of applications

The TRACE™ TR-5 column is a 5% phenyl 
column with a slight increase in polarity
compared to the 100% methyl columns, TR-1
and TR-1MS. The TRACE TR-5 is a universal
column with a wide application range, an
extremely low bleed and maximum operating
temperature of 350 °C. It is an ideal starting
column for method development and is capable
of performing most required separations.

The TRACE TR-5HT columns extend the
upper temperature limits as high as 400 °C
allowing the elution of higher boiling
Hydrocarbons up to C100.

Applications
The TRACE TR-5 and TR-5HT are suitable for
applications such as alcohols, free fatty acids,
aromatics, flavors and low polarity pesticides.
The universal use of the TR-5 column is 
illustrated by the separation of substituted
aromatics. The chromatogram shows excellent
peak shape of all components and separa-
tion is based on boiling points.

Similar to:
DB-5, BP5, Rtx-5, HP-5, Ultra-2, PTE™-5,
SPB5, MDN™-5, CP-Sil 8CB, SPB-5, AT™-5,
ZB-5, 007-2(MPS-5), SE-52, SE-54

See also Liners on page 153.

Ordering Information
Phase ID (mm) Film Thickness (µm) Length (m) Part Number

TR-5 0.25 0.25 15 260E130P

TR-5 0.25 0.25 30 260E142P

TR-5 0.25 0.25 60 260E154P

TR-5 0.25 0.50 30 260E223P

TR-5 0.25 1.00 30 260E296P

TR-5 0.25 1.00 60 260E308P

TR-5 0.32 0.25 7 260E113P

TR-5 0.32 0.25 15 260E131P

TR-5 0.32 0.25 30 260E143P

TR-5 0.32 0.25 60 260E155P

TR-5 0.32 0.50 30 260E224P

TR-5 0.32 1.00 30 260E297P

TR-5 0.32 1.00 60 260E309P

TR-5 0.53 0.50 30 260E225P

TR-5 0.53 1.00 15 260E286P

TR-5 0.53 1.00 30 260E298P

TR-5 0.53 1.50 15 260E334P

TR-5 0.53 1.50 30 260E336P

TR-5 0.53 5.00 30 260E470P

TR-5HT 0.32 0.1 12 260H030P

TR-5HT 0.25 0.1 30 260H047P
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Analysis of substituted aromatics

TR-5, 30 m x 0.25 mm x 0.25 µm
Part Number: 260E142P
Initial Temp: 40 °C, 4 min
Rate 1: 2 °C/min
Temp 2: 60 °C
Rate 2: 5 °C/min
Final Temp: 80 °C, 6 min
Detector: FID
Injection Mode: Split

Components
1. Benzene
2. Toluene
3. Chlorobenzene
4. Ethylbenzene
5. m,p-Xylene
6. o-Xylene
7. Styrene
8. iso-Propylbenzene
9. n-Propylbenzene
10. 1,3,5-Trimethyl-benzene
11. 1,2,4-Trimethyl-benzene
12. m-Dichlorobenzene
13. sec-Butylbenzene, p-Dichlorobenzene
14. o-Dichlorobenzene
15. Butyl-benzene
16. 1,2,4-Trichloro-benzene
17. Napthalene
18. Hexachlorobutadiene

使用可能なカラム温度が高いカラム
最初に選択するのがベストなカラム
豊富な応用例があるカラム

TR-5カラム（5%フェニル）はTR-1カラム
（100%メチル）に比べ、極性が高く、広
範囲の試料に使用できる汎用性のあるカラ
ムです。ブリードレベルが低く、最高使用
可能温度が350℃と高いのが特徴のカラム
です。GC分析法の開発の際、第１番目に
使ってみるカラムでもあります。
TR-5HTカラムは、炭素数が１００の炭化
水素までも溶出が可能な400℃のカラム温
度まで使用が可能な高耐熱性カラムです。

TR-5カラムは、アルコール、脂肪酸、芳香
族化合物、フレーバー、低極性の農薬(殺
虫剤）などの分析に適しています。右の図
の置換ベンゼン類の分離例から分かる様
に、広範囲の試料に使用できます。対称的
で良好なクロマトグラムピークを与え、試
料の溶出は、沸点の順となります。

新製品

37



TRACE TR-5MS GC Columns
The most popular MS phase in gas chromatography

• Silphenylene phase
• Lowest bleed, highest stability
• High signal-to-noise increases sensitivity
• High robustness to oxygen and water contamination

The Thermo Scientific TRACE™ TR-5MS column
is a silphenylene-based phase ideal for most
GC/MS applications. This low bleed column
is especially important for mass spectrometry
because contamination of source components
will quickly lead to poor results and costly
instrument downtime. The TR-5MS column is
slightly more polar compared to the TR-1
columns, and operates up to a maximum
temperature of 370 °C.

The TR-5MS column is a universal column
with a wide range of applications from envi-
ronmental semi-volatile methods to food and
fragrance applications. The column is very
inert (no active sites) thus reducing breakdown
of labile compounds such as DDT and Endrin.
The inertness of the column also results in
minimal peak tailing. This, together with 
high efficiency, results in narrow peaks and
excellent separation based on boiling points.
If the GC/MS is exposed to many varied
methods, then this is the preferred column
for the instrument.

To demonstrate the robustness of the 
TR-5MS column, a new column was subjected
to 80 hours at 200 °C using air as a carrier gas.
A comparison of its performance before and
after shows little change below its maximum
operating temperature (see page 48).

Applications
The TRACE TR-5MS is ideal for all GC/MS
applications, particularly if the column is
required for many different methods.

Similar to:
DB-5, DB-5MS, DB-5.625 XTI-5, BPX5, 
Rtx-5MS, Rtx- 5, SilMS, AT-5, AT-5MS, 
007-5MS, SPB-5, CP-Sil 8CB, Ultra-2, HP-5,
HP-5MS, HP5-TA, SPB-5, MDN-5S, VF-5ms,
RSL-200, CB-5, OV™-5, PE-5, 007-2(MP-5),
SE-52, SE-54, PTE-5, CC-5, RH-5ms, ZB-5

See also Syringes on page 163.

Phase: 5% Phenyl Polysilphenylene-siloxane

Max Temps: 360 °C/370 °C for films <_ 1.5 µm
350 °C/360 °C for films > 1.5 µm

USP Listing: G27, G36

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.10 0.10 10 260F020P

0.10 0.10 20 260F145P

0.15 0.25 25 260F134P

0.18 0.18 20 260F578P

0.25 0.10 15 260F035P

0.25 0.10 30 260F047P

0.25 0.25 15 260F130P

0.25 0.25 30 260F142P

0.25 0.25 60 260F154P

0.25 0.50 30 260F223P

0.25 1.00 15 260F284P

0.25 1.00 30 260F296P

0.25 1.00 60 260F308P

0.32 0.25 15 260F131P

0.32 0.25 30 260F143P

0.32 0.25 60 260F155P

0.32 0.50 30 260F224P

0.32 1.00 15 260F285P

0.32 1.00 60 260F309P

0.53 0.50 15 260F213P

0.53 0.50 30 260F225P

0.53 1.00 30 260F298P

0.53 1.50 30 260F336P

0.53 3.00 15 260F384P

0.53 3.00 30 260F396P

TRACE GC Columns

To order or for customer support, please see back cover.52

Basic drug screen on a TR-5MS (10 - 20 ng/component)

TR-5MS, 30 m x 0.53 mm x 1.0 µm
Part Number: 260F298P
Initial Temp: 120 °C
Rate: 10 °C/min
Final Temp: 310 °C
Detector: FID
Injector: Split, 240 °C
Carrier Gas: Hydrogen, 2 psi

Notes: The low bleed nature 
of the TR-5MS allows trace 
analysis to be performed

1. Methamphetamine
2. Phendimetrazine
3. Phencyclidine
4. Mepivocaine
5. Methaqualone

6. Amitriptyline
7. Codeine
8. Diazepam
9. Fentanyl

Components (10 - 20 ng)

固定相はシルフェニレン骨格を有する
低ブリードで安定なカラム
S/Nに優れる高感度なカラム
酸素、水などのコンタミに強く、堅牢性に優れるカラム

TR-5MSカラムは、骨格にシルフェニレン
基が含まれ、GC/MS分析に理想の低ブリー
ドのカラムです。なぜならば、イオン源が
カラムからのブリード物で汚染されると、
良い結果が得られず、装置ダウンタイムの
増加にもつながるからです。TR-5MSカラ
ムは、環境分析試料から食品やフレグラン
スの分析まで幅広い試料に用いることがで
きます。
また、非常に不活性であるため、不安定な
農薬のDDTやエンドリンの分解も殆どあり
ませんし、ピークテーリングも引き起こし
ません。
高効率のカラムとあいまって非常にシャー
プなピークが得られ、沸点順に素晴らしい
分離が得られます。
色々な分析に使用されていて、GC/MS分析
で最も好まれるカラムでもあります。
TR-5MSカラムの堅牢性を証明する例とし
て、新品のカラムにキャリアガスとして空
気を用い200℃で80時間加熱した図を30頁
に示しています。最高使用可能温度以下で
は、実験の前後で殆ど変化が認められず、
このカラムが極めて堅牢なことがわかりま
す。

TR-5MSカラムはGC/MS分析に最も適した
カラムです。これ一つで様々な試料の分析
に使用できます。
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Phase: 35% Phenyl Polysilphenylene-
siloxane

Max Temps: 360 °C/370 °C 

USP Listing: G42

TRACE TR-35MS GC Columns
Mid-polarity column ideal for many applications

• Exceptionally low surface activity
• Suitable for pesticide analysis
• Pharmaceutical confirmational column

The Thermo Scientific TRACE™ TR-35MS is a
silphenylene-based phase ideal for GC/MS
applications, particularly applications requiring
a high temperature phase and more polarity
than a 5% phenyl column. The TR-35MS
phase has extremely low bleed, especially
important in limiting contamination of source
components that can degrade results and
cause costly instrument downtime. This also
leads to a high signal-to-noise ratio, improving
your sensitivity. The inertness of the column
phase and its high efficiency results in minimal
peak tailing, narrow peaks and excellent
separation. The TR-35MS column operates
up to a maximum temperature of 370 °C.

Applications
The TR-35MS column is a universal, 
mid-polarity column used in a wide range of
applications from environmental semi-volatile
methods to food and fragrance applications. 

Similar to:
DB-35, DB-35MS, HP-35, HP-35MS, 
MDN-35, Rtx-35, SPB-35, BPX35

See also Gas Filters on pages 150-151.

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.22 0.25 15 260C129P

0.25 0.25 15 260C130P

0.25 0.25 30 260C142P

0.25 0.25 60 260C154P

0.32 0.25 30 260C143P

0.32 0.25 60 260C155P

0.25 0.50 30 260C223P

0.32 0.50 30 260C224P

0.53 0.50 30 260C225P

0.53 1.00 15 260C286P

0.53 1.00 30 260C298P
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TR-35MS, 30 m x 0.25 mm x 0.25 µm
Part Number: 260C142P
Azo Dyes standard: 10 ppm solution in DCM
Initial Temp: 50 °C, 2 min
Rate 1: 15 °C to 240 °C
Rate 2: 10 °C to 280 °C
Final Temp: 280 °C, 25 min
Detector Type: Mass Spec
Carrier Gas: Helium, 7.1 psi
Carrier Gas Flow: 1.0 mL/min
Constant Flow: On
Average Linear Velocity: 36 cm/sec at 50 °C
Injection Mode: Splitless
Splitless Time: 1.0 min
Splitflow: 60 mL/min
Injection Volume: 1 µL
Injection Temperature: 250 °C
Autosampler: No
Liner Type: 4 mm ID Double Taper Liner

Components
1. Indolin
2. o-Toluidine
3. 2,4-Diaminoanisole
4. p-Chloroaniline
5. p-Cresidine
6. 2,4,6-Trimethylaniline
7. 4-Chlorotoluidine
8. Unknown
9. 2-Naphthylamine
10. Unknown
11. 4-Aminodiphenyl
12. 4,4'-Ox ydianiline
13. 4,4'-Diaminodiphenylmethane
14. Benzidine
15. 3,3'-Dimethyl-4,4'-diaminodiphenylm ethane
16. 3,3'-dimethylbenzidine
17. 4,4'-Thiodianiline
18. 3,3'-Dichlorobenzidine
19. 4,4'-Methylene-bis(2-chloroaniline)
20. 3,3'-Dimethoxybenzidine

極めて不活性な固定相表面を持ち、ピークテーリングしない
農薬（殺虫剤）分析に最適なカラム
医薬残留溶媒確認用カラム

TR-35MSは、シルフェニレン骨格を有す
るGC/MS分析に理想のカラムです。特に
5%フェニルカラムより、高い温度と高い
極性が求められる場合に適したカラムで
す。
TR-35MSは低ブリードなカラムであるの
で、イオン源汚染が少なく、装置停止時間
も最小になります。
これはまた、高いS/N比にもつながり感度
が向上します。カラムが不活性で効率も良
いので、ピークテーリングのないシャープ
なピークが得られます。
TR-35MSは、最高温度370℃で使用できま
す。

TR-35MSは中極性試料に汎用的に使用でき
ます。環境分野の半揮発性試料から食品及
びフレグランスまで広範囲の試料の分析に
用いることができます。
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TRACE TR-1701 GC Columns
Mid-polarity column with alternative selectivity

• Low bleed
• Ideal for pesticide analysis
• Low surface activity

The Thermo Scientific TRACE™ TR-1701 column
is a popular mid-polarity column that sits
between the TR-50MS and the TR-35MS on
the polarity scale. It displays low bleed and
high temperature stability compared with other
similar columns. The TR-1701 column’s cyano
and phenyl groups increase polarity of the
column while offering alternative selectivity.
The alternate selectivity of the TR-1701 column
when compared to a column of different
polarity is particularly useful for the analysis
of pesticides and other applications where a
change in elution order is required for confir-
mation purposes.

Applications
The mid-polarity TRACE TR-1701 is particularly
useful for the analysis of pesticides, PCBs,
PAHs, organic acids, drugs and steroids. 

Similar to:
DB-1701, Rtx-1701, HP-1701, BP10, OV-1701,
007-1701, CP-Sil 19 CB 

See also SPE on page 30.

Phase: 14% Cyanopropylphenyl
Polysiloxane

Max Temps: 280/300 °C

USP Listing: G46

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.25 0.25 15 260Q130P

0.25 0.25 30 260Q142P

0.25 0.25 60 260Q154P

0.32 0.25 15 260Q131P

0.32 0.25 30 260Q143P

0.32 0.25 60 260Q155P

0.32 0.50 30 260Q224P

0.53 1.00 30 260Q298P

TRACE GC Columns

To order or for customer support, please see back cover.54

Analysis of organochlorine pesticides 

TR-1701, 30 m x 0.25 mm x 0.25 µm
Part Number: 260Q142P
Injector Temp: 240 °C
Injection Volume: 1 µL
Injection Type: Splitless, 0.5 min
Purge On (Split) Vent: 60 mL/min
Liner Type: Single taper
Carrier Gas: Helium
Constant Flow: On
Pressure: 14.1 psi
Column Flow: 1.3 mL/min
Linear Velocity: 30 cm/sec at 40 °C
Initial Temp: 40 °C, 1 min
Rate 1: 30 °C/min
Final Temp 1: 190 °C, 3 min
Rate 2: 10 °C/min
Final Temp 2: 300 °C, 5 min
Detector: FID, 310 °C

Components
1. 2,4,5,6-Tetrachloro-m-xylene (IS)
2. α-BHC
3. β-BHC
4. γ-BHC
5. δ-BHC
6. Heptachlor
7. Aldrin
8. Heptachlorepoxide
9. γ-Chlordane
10. α-Chlordane
11. Endosulfan A
12. p,p'-DDE
13. Dieldrin
14. Endrin
15. p,p'-DDD
16. Endosulfan B
17. Endrin Aldehyde
18. p,p'-DDT
19. Endosulfan Sulphate
20. Methoxychlor
21. Endrin Ketone
22. Decachlorobiphenyl (IS)

低ブリードカラム
農薬（殺虫剤）分析に最適なカラム
表面活性が低いカラム

TR-1701は、TR-50MSとTR-35MSの中間に
位置する中極性カラムです。類似のカラムに
比べ、ブリードが少なく最高使用可能温度が
高いのが特徴です。シアノ基とフェニル基に
より、極性が増加していて、他のカラムとは
分離選択性が異なります。農薬(殺虫剤）の
分析、あるいは溶出順番を変えて、成分の同
定を行う場合に使用します。

TR-1701は、特に農薬(殺虫剤）、PCB、多
環芳香族炭化水素、有機酸、医薬品やステ
ロイドの分析に使用します。
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Phase: 50% Phenyl Polysilphenylene-
siloxane

Max Temps: 360 °C/370 °C 

USP Listing: G3

TRACE TR-50MS GC Columns
Mid-polarity GC column

• Silphenylene phase
• Low bleed decreases MS contamination
• Pesticide and confirmational column

The Thermo Scientific TRACE™ TR-50MS col-
umn is a silphenylene-based phase ideal for
all GC/MS applications. A low bleed column
is especially important for GC/MS as con-
tamination of source components will quickly
lead to a degradation of results and costly
instrument downtime. This phase is extremely
low bleed with a maximum operating temper-
ature of 370 °C. The inertness of the column
also results in minimal peak tailing and
decreased breakdown of sensitive samples.
This together with high efficiency results in
narrow peaks and excellent separation.

Applications
The TR-50MS column is particularly suited
for applications that require a higher temper-
ature and more polarity than a 5% phenyl
column. The TR-50MS is often used in 
combination with a 5% phenyl column, such
as the TR-5MS, to help confirm the identity
of unknown analytes.

Similar to:
OV-17, SP-2250, DB-17, DB-17ms, DB-17ht,
BPX50, Rtx-50, SPB-50, HP-50+, HP-17, AT50,
RSL-300, PE-17, CC-17, 007-17(MPS-50),
SPB-17, ZB-50

See also Septa on page 159.

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.10 0.10 10 260R020P

0.25 0.15 30 260R050P

0.25 0.25 15 260R130P

0.25 0.25 30 260R142P

0.25 0.25 60 260R154P

0.32 0.25 15 260R131P

0.32 0.25 30 260R143P

0.32 0.25 60 260R155P

0.53 0.50 15 260R213P

0.53 0.50 30 260R225P

GC and GC/MS
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Analysis of chlorine, phosphorus and nitrogen-based pesticides

TR-50MS, 30 m x 0.25 mm x 0.25 µm
Part Number: 260R142P
Initial Temp: 50 °C, 1 min
Rate 1: 4 °C/min
Final Temp: 280 °C, 1.5 min
Detector: Mass Spec
Injector Mode: Splitless, 0.50 min
Carrier Gas: Helium, 33 cm/sec
Injection Volume: 0.5 µL

Components
1. DDVP
2. Etridiazole
3. Chloroneb
4. Molinate
5. BPMC
6. Benfluralin
7. Pencycurone
8. Simazin
9. Diazinon-ox
10. Propyzamide
11. Diazinon
12. TPN
13. IBP
14. ECP
15. MBPMC
16. Bromobutide

17. MEP-ox
18. Tolclophos-Methyl
19. Simetryn
20. MEP
21. Esprocarb
22. Malathion
23. Probenazole
24. Chloropyrifos
25. Thiobancarb
26. Fthalide
27. Pendimetaline
28. Isofenfos
29. Methyl-Dymron
30. Captan
31. Butamifos
32. Napropamide

33. Flutolurin
34. Prethirachlor
35. Isoxathon-ox
36. Isoprothiolate
37. Tricyclazole
38. Buprofezine
39. Isoxathion
40. Mepronil
41. Chloronitrofen
42. EDDP
43. EPN-ox
44. Pyridaphenthion
45. Iprodione
46. EPN
47. Bifenox
48. Mefenacet

固定相はシルフェニレン骨格を有する
低ブリードでMSの汚染が少ないカラム
農薬分析あるいは試料同定用のカラム

TR-50MSは、シルフェニレン骨格を有する
GC/MS分析に理想のカラムです。
TR-50MSは低ブリードなカラムであるの
で、イオン源汚染が少なく、装置停止時間
も最小になります。類似のカラムに比べ、
ブリードが少なく最高使用可能温度が
370℃まで使用できます。カラムが不活性
なので、ピークテーリングも少なく難しい
サンプルでのカラム劣化も少なくできま
す。高い分離効率により、シャープで良好
な分離のクロマトグラムが得られます。

TR-50MSカラムは、5%フェニルカラムに
比べてより高いカラム温度と高い極性が必
要な分析に適しています。
TR-50MSはTR-5MSと一緒に用い、未知試
料の同定目的に使われます。
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TRACE TR-WAX GC Columns
General purpose high polarity column

• Polyethylene glycol phase for polar compounds
• Cross-linked
• Solvent washable

The Thermo Scientific TRACE™ TR-WAX is a
polyethylene glycol-based phase ideal for the
analysis of all polar compounds. The phase
is highly cross-linked and fully deactivated,
providing excellent peak shape, even with
short chain alcohols.

Application
The TRACE TR-WAX is ideal for polar com-
pound analysis, particularly esters, alcohols,
ketones, glycols and aromatic isomers.

Similar to:
DB-Wax, BP20, Rtx-Wax, Stabilwax, HP20M,
HP-Wax, HP-INNOWax™, Supelcowax-10, 
AT-Wax, Nukol, CP Wax™52CB, SUPEROX II, 
Carbowax™, PE™-WAX, ZBWAX

See also Retention Gaps on page 152.

Phase: Polyethylene glycol (PEG) 

Max Temps: 260 °C/280 °C for films < 1.0 µm
240 °C/260 °C for 1.0 µm

USP Listing: G16, G20

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.10 0.10 10 260W020P

0.25 0.25 15 260W130P

0.25 0.25 30 260W142P

0.25 0.25 60 260W154P

0.25 0.50 30 260W223P

0.25 0.50 60 260W235P

0.25 1.00 30 260W296P

0.32 0.25 15 260W131P

0.32 0.25 30 260W143P

0.32 0.25 60 260W155P

0.32 0.50 30 260W224P

0.32 0.50 60 260W236P

0.32 1.00 30 260W297P

0.32 1.00 60 260W309P

0.53 0.50 30 260W225P

0.53 1.00 15 260W286P

0.53 1.00 30 260W298P

0.53 1.00 60 260W310P

TRACE GC Columns

To order or for customer support, please see back cover.56

Analysis of 18 alcohols

TR-WAX, 30 m x 0.25 mm x 0.25 µm
Part Number: 260W142P
Initial Temp: 45 °C, 2 min
Rate: 3 °C/min
Final Temp: 80 °C, 0 min
Detector: FID
Injection Mode: Split

Components
1. Methanol
2. Propan-2-ol
3. Ethanol
4. sec-Butan-1-ol
5. n-Propanol+2-Methyl-3-Buten-2-ol
6. d,l-3-Methyl-2-Butan-1-ol
7. Pentan-3-ol
8. d,l-2-Pentan-1-ol
9. n-Butanol
10. 2,4-Dimethyl, Pentan-3-ol
11. Hexan-3-ol
12. 2-Methyl Prop-2-en-1-ol
13. Crotyl Alcohol (2-Buten-1-ol)
14. Hexan-2-ol
15. Pentan-1-ol
16. 2-Methyl, Pentan-1-ol
17. 2-Ethyl Butan-1-ol
18. Hexan-1-ol

TR-WAXは、ポリエチレングリコール由
来のカラムであり、高極性試料の分析に
適しています。固定相は高度に架橋さ
れ、不活性化されていて、短鎖アルコー
ルでも良好なピーク形状が得られます。

TR-WAXカラムは、高極性試料の分離に
適しており、エステル、アルコール、ケ
トン、グリコールや芳香族化合物の分離
に適しています。

高極性試料分析用カラム
固定相は架橋されたポリエチレングリコール
カラムは溶媒で洗浄が可能
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Phase: Polyethylene Glycol 

Max Temps: 280/300 °C 

USP Listing: G16

TRACE TR-WaxMS GC Columns
High polarity phase designed for mass spectrometry detectors

• Proprietary bonding method expands operating temperatures
• Extremely low bleed improves sensitivity
• High stability with oxygen and water

The Thermo Scientific TRACE™ TR-WaxMS GC
column is a low bleed, highly stable polar 
GC column. The TRACE TR-WaxMS column
uses a proprietary bonding technique that
produces a column with significantly lower
bleed levels and extended maximum allowable
operating temperature (280 °C) than other
high polarity columns available. The low bleed
characteristics of this column make it espe-
cially suitable for use with a mass spectro-
metric detector, resulting in higher sensitivity,
better library matches and less instrument
cleaning. The column is strongly resistant to
water, making the TR-WaxMS one of the
most versatile, sensitive, stable and long
lifetime PEG phase columns on the market.
Please see page 48 for demonstration of the
TR-WaxMS stability under adverse treatments.

Applications
The TRACE TR-WaxMS is ideally suited to
the analysis of aromatic hydrocarbons, food
additives, essential oils, alcohols, esters,
aldehydes and keytones. The highly stable,
high polarity TR-WaxMS column is suitable
for all PEG analyses, with low bleed to
enhance sensitivity.

Similar to:
DB-Wax, Rtx-Wax, Stabilwax™, HP20M, BP20,
HP-Wax, HP-INNOWax, SUPELCOWAX 10,
AT-Wax, Nukol™, CP Wax 52CB, ZB-Wax

See also Siltite Ferrules on page 156.

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.25 0.25 30 260X142P

0.25 0.25 60 260X154P

0.25 1.00 30 260X296P

0.32 0.25 30 260X143P

0.32 0.25 60 260X155P

0.32 0.50 30 260X224P

0.53 1.00 30 260X298P

1. p-Methyl anisole
2. α-Copaene
3. Linalool L
4. β-Caryophyllene
5. Methyl benzoate
6. α-Humulene
7. α-Amorphene
8. Germacrene
9. Benzyl acetate
10. δ-Cadinene
11. α-Farnesene
12. Geranyl acetate
13. trans-Cinamyl acetate
14. Farnesyl acetate
15. Farnesol
16. Benzyl benzoate
17. Benzyl salicylate

TR-WaxMS, 30 m x 0.25 mm x 0.25 µm
Part Number: 260X142P
Sample: Ylang Ylang oil (neat)
Injection Temp: 250 °C
Injection Mode: Split
Split Ratio: 120:1
Injection Volume: 0.1 µL
Initial Temp: 40 °C, 2 min
Rate 1: 3 °C/min to 260 °C,
Final Temp: 260 °C, 10 min
Carrier Gas: helium, 25.7 psi
Carrier Gas Flow: 1.8 mL/min
Constant Flow: On
Average Linear Velocity: 35 cm/sec at 40 °C
Detector Type: FID

Analysis of ylang ylang oil

GC and GC/MS
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特許権利化された固定相架橋により、最高使用可能温度がさらに向上
低ブリードカラムにより、感度が向上
酸素・空気などが混入しても、安定性の高いカラム

TR-WAXMSカラムは、低ブリードで非常
に安定な極性カラムです。特許製法により
製造していて、ブリードが極めて少なく、
最高使用可能温度も280℃と他社品に比べ
高くなっています。低ブリードであるの
で、GC/MSでの高感度分析用に特に適し
ています。また、ライブラリ検索でのマッ
チングも良いものになりますし、MS装置
クリーニングの頻度も減らせます。
TR-WaxMSカラムは、水分による劣化に
も強く、市販PEG固定相中で最も優れた
長寿命のカラムです。それを示す図が30
頁にありますので、ご参照下さい。

TR-WaxMSは、芳香族炭化水素、食品添
加物、エッセンシャルオイル、アルコー
ル、エステル、アルデヒド及びケトンな
どの極性試料の分析に適しています。低
ブリードカラムなので高感度検出(定量）
が可能です。
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TRACE TR-SimDist GC Columns
Low polarity phase for high temperature analysis

• Optimized for simulated distillation analysis
• High temperature limits
• Reproducible low bleed

The Thermo Scientific TRACE™ TR-SimDist
column is a strongly cross-linked, high 
temperature column for use in simulated 
distillation analysis. The TR-SimDist column
meets the demanding requirements of simu-
lated distillation analysis with a temperature
limit of 400 °C. The phase is strongly cross-
linked, and the stable low bleed profile also
allows for consistent background subtraction
which is common practice.

Applications
The TRACE TR-SimDist is suited for simulated
distillation analysis using high temperatures
to elute high molecular weight hydrocarbons.

Similar to:
DB-HT Sim Dis, DB-2887, BPX1, Rtx-2887,
HP-1, Petrocol™ 2887, Petrocol EX2887

See also Liners on pages 150-151.

Phase: 100% Dimethyl Polysiloxane 

Max Temps: 400 °C for films < 1.0 µm
370 °C for 2.65 µm films

USP Listing: N/A

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.10 0.10 10 260S020P

0.53 0.10 10 260S025P

0.53 0.90 10 260S250P

0.53 2.65 6 260S347S

0.53 2.65 10 260S348P

Analysis of standard mix for ASTM D2887

TR-SimDist, 10 m x 0.53 mm x 2.65 µm
Part Number: 260S348P
Initial Temp: 40 °C
Rate: 15 °C/min
Final Temp: 350 °C, 10 min
Detector Temp: 400 °C
Carrier Gas: Helium, 20 mL/min
Initial Temp: 80 °C
Rate: 15 °C/min
Final Temp: 350 °C, 10 min

TRACE GC Columns

To order or for customer support, please see back cover.58

模擬蒸留分析に最適なカラム
最高使用可能温度が400℃と高い
低ブリードで安定したカラム

TR-SiｍDistカラムは強固に架橋された高温
用のカラムで模擬蒸留分析用に400℃まで
使用できます。強固に架橋されていて、ブ
リードレベルが極めて低くしかも安定して
いるので、バックグラウンドを差し引くこ
とが可能です。

TR-SimDistカラムは、分子量の大きな炭化
水素まで溶出できる高温条件での模擬蒸留
分析に適したカラムです。
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Phase: Cyanopropylphenyl Polysiloxane

Max Temps: 280 °C/300 °C

USP Listing: G43

TRACE TR-V1 GC Columns
Mid-polarity, thick film GC column

• Thick films for the analysis of volatile analytes
• Low bleed suitable for MS detection
• Ideal for EPA Methods 624 and 608

The Thermo Scientific TRACE™ TR-V1 column
is a cyanopropylphenyl-based phase ideal for
the analysis of volatile compounds. The
selectivity and film thickness of TR-V1 ensures
good retention and separation of volatile
compounds at low oven temperatures. The
column has a high maximum operating 
temperature of 300 °C which provides versa-
tility for samples containing less volatile

compounds. The column can also be heated
quickly to remove contaminants thus reducing
cycle times and increasing sample throughput.

Applications
The TRACE TR-V1 is ideal for the analysis of
volatile compounds, including use with EPA
Methods 624 and 502, with good retention
and separation at low oven temperatures. The

TR-V1 provides excellent resolution from both
the front and back ends of chromatograms.

Similar to:
DB-624, BPX Volatiles, Rtx Volatiles, VOCOL 56,
OV-624, AT-624, HP-VOC, CP-Select™ 624CB,
007-624, ZM-624

See also Syringes on page 163.

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.18 1.00 20 260V495P

0.18 1.00 40 260V496P

0.25 1.40 30 260V332P

0.25 1.40 60 260V333P

0.32 1.80 30 260V339P

0.32 1.80 60 260V341P

0.53 3.00 30 260V396P

0.53 3.00 60 260V408P

0.53 3.00 75 260V490P

Analysis of US EPA 502.2 mix

TR-V1, 30 m x 0.25 mm x 1.4 µm
Part Number: 260V332P
USEPA 502.2 mix: 200 ppm in Methanol 
Injection Mode: Split
Split Ratio: 50:1
Injection Volume: 1 µL
Initial Temp: 40 °C, 1 min 
Injection Temp: 250 °C
Rate 1: 6 °C/min to 210 °C 
Rate 2: 15°/min to 240 °C 
Liner Type: 4 mm ID Single Taper Liner
Final Temp: 240 °C, 5 min
Carrier Gas: Helium, 22.8 psi 
Carrier Gas Flow: 1.3 mL/min 
Average Linear 
Velocity: 35 cm/sec at 40 °C
Detector Type: Mass Spectrometer
Full scan: 45 - 450

Components
1. Dichlorodifluoromethane 
2. Chloromethane 
3. Vinyl chloride 
4. Bromomethane 
5. Chloroethane 
6. Trichlorofluoromethane 
7. 1,1-Dichloroethene 
8. Dichloromethane 
9. trans-1,2-Dichloroethene 
10. 1,1-Dichloroethane 
11. 2,2-Dichloropropane 
12. cis-1,2-Dichloroethene
13. Bromochloromethane
14. Chloroform 
15. 1,1,1-Trichloroethane 
16. 1,1-Dichloropropene 
17. Carbon tetrachloride 
18. Benzene 
19. 1,2-Dichloroethane 
20. Trichloroethene 

21. 1,2-Dichloropropane 
22. Dibromomethane 
23. Bromodichloromethane 
24. cis-1,3-Dichloropropene
25. Toluene 
26. trans-1,3-Dichloropropene 
27. 1,1,2-Trichloroethane 
28. Tetrachloroethene 
29. 1,3-Dichloropropane 
30. Dibromochloromethane 
31. 1,2-Dibromoethane
32. Chlorobenzene 
33. Ethylbenzene 
34. 1,1,1,2-Tetrachloroethane 
35. m-Xylene 
36. p-Xylene 
37. o-Xylene 
38. Styrene 
39. Bromoform
40. Isopropylbenzene 
41. Bromobenzene

42. 1,1,2,2-Tetrachloroethane
43. 1,2,3-Trichloropropane
44. n-Propyl benzene
45. 2-Chlorotoluene
46. 1,3,5-Trimethylbenzene

47. 4-Chlorotoluene
48. tert-Butylbenzene
49. 1,2,4-Trimethylbenzene
50. sec-Butylbenzene
51. 1,3-Dichlorobenzene

52. p-Isopropyltoluene
53. 1,2-Dichlorobenzene
54. n-Butylbenzene
55. 1,4-Dichlorobenzene
56. 1,2-Dibromo-3-chloropropan

57. 1,2,4-Trichlorobenzene
58. Hexachlorobutadiene
59. Naphthalene
60. 1,2,3-Trichlorobenzene

GC and GC/MS
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大きな膜厚で、揮発性有機物分析用のカラム
GC/MS向きに低ブリードのカラム
EPA624及びEPA608分析用のカラム

TR-V1は、シアノプロピルフェニルベース
のカラムで、揮発性有機化合物の分析に最
適なカラムです。低いカラム温度で揮発性
化合物が良く保持されて分離される様に、
カラムの分離選択性と固定相膜厚が最適化
されています。カラムの最高使用可能温度
は300℃と高く、高沸点のものまで分析可
能となっています。また、分析終了後、速
い昇温により、コンタミを追い出すことが
可能なカラムで、分析サイクルタイムが短
くでき、試料スループットを大きくできる
カラムとなっています。

TR-V1カラムは、EPA624などの揮発性有
機化合物分析に適したカラムで、低いカ
ラム温度で分析が可能で、低沸点から高
沸点のものまで、良好な分離が得られま
す。
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TRACE TR-FAME GC Columns
High polarity phase optimized for FAME analysis

• Silphenylene based phase
• Low bleed for mass spectrometry use
• Separation of fatty acid methyl esters
• Separation of cis/trans isomers

The Thermo Scientific TRACE™ TR-FAME col-
umn is a cyanopropylphenyl-based phase
specifically designed for the separation of
Fatty Acid Methyl Esters (FAMEs). The
unique selectivity of the TR-FAME column
provides excellent separation of cis/trans
isomers and FAMEs with various degrees 
of unsaturation. The maximum allowable
operating temperature of 260 °C also 
provides versatility for the analysis of 
high molecular weight FAMEs.

Applications
The TRACE TR-FAME is ideal for the 
separation of cis/trans isomers and fatty
acid methyl esters (FAMEs) with various
degrees of unsaturation. It is also suitable
for any application that requires a high 
polarity column for use with MS detection.

Similar to:
DB-23, BPX70, Rtx-2330, SP-2330, CP-Sil 88,
SP-2380, HP-23, VF-23ms, 007-23, AT-Silar,
PE-23

See also Gas Filters on pages 150-151.

Phase: 70% Cyanopropyl
Polysilphenylene-siloxane

Max Temps: 250 °C/260 °C

USP Listing: N/A

Ordering Information
ID (mm) Film Thickness (µm) Length (m) Part Number

0.10 0.20 10 260M096P

0.22 0.25 25 260M135P

0.22 0.25 30 260M141P

0.22 0.25 50 260M147P

0.22 0.25 60 260M153P

0.25 0.25 30 260M142P

0.25 0.25 60 260M154P

0.25 0.25 120 260M166L

0.32 0.25 25 260M137P

0.32 0.25 30 260M143P

0.32 0.25 50 260M149P

0.32 0.25 60 260M155P

Analysis of 13 sugar component alditol acetate mixture on TR-FAME

TR-FAME, 30 m x 0.25 mm x 0.25 µm
Part Number: 260M142P
Initial Temp: 190 °C, 1 min
Program Rate: 3 °C/min
Final Temp: 260 °C, 10 min
Carrier Gas: He, 50 kPa
Detector: MS (Electron Impact 

Ionization, Ionization 
Potential 70eV) Scan 
100 m/z to 350 m/z in 0.3s

Injection Mode: Split 50:1

Components
1. Erythritol
2. 2-Deoxy-ribitol
3. Rhamnitol
4. Fucitol
5. Ribitol
6. Arabinitol
7. Xylitol
8. 2-Deoxy-glucitol
9. Allitol
10. Mannitol
11. Galacitol
12. Glucitol
13. Myo-inositol

TRACE GC Columns

To order or for customer support, please see back cover.60

70%Cyanopropyl Polysilphenylene-siloxane（高極性カラム)
低ブリードでGC/MS分析にも使用が可能
脂肪酸メチルエステル分析用カラム
シス/トランス異性体の分離に優れるカラム

TR-FAMEカラムは、シアノプロピルフェ
ニルベースのカラムで脂肪酸メチルエステ
ル分析用のカラムです。特にこれらの不飽
和度の違いだけでなく、シス/トランス異
性体の分離にも優れています。最高使用可
能温度も260℃と分子量の大きい脂肪酸の
分析にも対応できます。

TR-FAMEカラムは様々な不飽和度の脂肪
酸メチルエステルで、それらのシス・トラ
ンス異性体の分離に理想的なカラムです。
GC/MS分析時、高極性カラムが必要な場
合、本カラムが役に立ちます。
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Application Specific TRACE GC Columns
A range of dedicated application TRACE GC columns engineered 
and validated for specific industry methods and applications

• Engineered with the same low bleed and temperature stable performance 
of the TRACE™ range of columns

• Dedicated columns for a range of EPA methodologies (524, 525, 527, 8270, 8095)
• Columns for BioDiesel, Dioxins and Drugs of Abuse methods and applications
• The same columns found in the Thermo Scientific Productivity Solutions for the DSQ II GC/MS

In addition to the standard range of Thermo
Scientific TRACE GC columns, we also provide
a range of application specific columns, 
tailored for specific industry methods and
applications. These columns have been
designed, manufactured and tested to provide
specific solutions for chromatographers 
analyzing samples using these industry test
methods and are also incorporated into 
productivity solution kits in some cases. 

EPA Method Specific Columns
We offer specific application columns 
for the determination of Volatile Organic
Compounds (VOCs) and Semi-Volatile
Organic Compounds using the EPA methods
524, 525 and 8270. The Thermo Scientific
TRACE columns TR-524 and TR-525 are used
in the US EPA Drinking Water Test Methods
524 and 525 respectively, and the TR-8270
for use in the US EPA Solid Waste Test
Method 8270.

Additionally for analysis using the EPA
8095 method, the TRACE TR-8095 has been
tested with the EPA 8095 explosives mixture
and combines a high maximum temperature
and low surface activity to make it ideal for
this method. Also, for the determination of
selected pesticides and flame retardants using
the US EPA Drinking Water Test Method 527,
the TRACE TR-527 provides robust, low bleed
performance designed to meet the EPA
method requirements for these analytes.

Columns for BioDiesel Analysis
BioDiesel is an important component in the
development of carbon neutral fuels and
specific GC columns within the TRACE range
meet the methodology demands for this
application area. A combination of columns
are offered, to cover the analytical 
requirements of the BioDiesel methods to
determine the methanol (TR-BioDiesel (M)),
FAMEs (TR-BioDiesel (F)) and glycerides 
(TR-BioDiesel (G)).

GC and GC/MS

www.thermo.com /columns 61

Components
1. C12:0
2. C14:0
3. C16:0
4. C16:1
5. C17:0 (Internal standard)
6. C18:0
7. C18:1n9cis
8. C18:2n6cis
9. C18:3n3
10. C20:0
11. C24:0

Biodiesel F, 30 m x 0.25 mm x 0.25 µm 
Part Number: 26AX142P
Temp: 200 °C isothermal
Inlet Temp: 250 °C
Detector Type: FID
Detector Temp: 250 °C 
Carrier Gas: Helium
Flow Rate: 1.6 mL/minute
Split Ratio: 50:1
Injection Volume:1.0 µL

1

2

3

4

5

6

7
8

9
10

11

260X110

Total ion chromatogram for a soil extract spiked to contain 200 pg/µL of certain components (HMX at 2,000 pg/µL).

Components
1. Nitrobenzene
2. 2-Nitrotoluene
3. 3-Nitrotoluene
4. 4-Nitrotoluene
5. Nitroglycerin
6. 2,6-Dinitrotoluene-D3 (ISTD)
7. 2,6-Dinitrotoluene
8. 1,3-Dinitrobenzene
9. 2,4-Dinitrotoluene

TR-8095, 12 m x 0.32 mm x 0.25 µm 
Part Number: 260P123P
Sample: 200 pg/µL (HMX: 2,000 pg/µL)
Initial Temperature: 80 °C, 5 min.
Rate #1: 20.0 °C/min to 225 °C
Final Temperature #1: 225 °C
Detector Type: Mass Spec
Reagent Gas Type: Methane 
Reagent Gas Flow, 
all segments: 2.5 mL/min
Carrier Gas: Helium
Carrier Gas Flow: 5.0 mL/min
Left Carrier 
Method Mode: Constant Flow 
Injection mode: Basic
Sample volume (µL): 1.0

10. 2,4,6-Trinitrotoluene
11. 1,3,5-Trinitrobenzene
12. PETN
13. 4-Amino-2,6-dinitrotoluene
14. RDX
15. 3,5-Dinitroaniline
16. 2-Amino-4,6-dinitrotoluene
17. Tetryl
18. HMX

他のTrace GC キャピラリーカラムと同様、低ブリードで耐熱性のカラム

EPAの分析法（524,525,527,8270,8095）に適合したカラム
バイオディーゼル、ダイオキシン、乱用毒物などに専用のカラム
サーモサイエンティフィック　DSQⅡ GC/MS の実施例に用いられているカラム

標準のTrace GCキャピラリーカラムのほか
に、ここに示す通り、特定のアプリケー
ションに適合したカラムも供給いたしてお
ります。生産管理、製品品質管理にも役立
つ、これらの用途対応の特殊キャピラリー
を是非ご利用下さい。 

EPAの各種の公定法に対応した以下のカラ
ムがあります。
EPAの飲料水中のVOC, semi-VOC試験法
524,525,8270に対応したカラムとして、
TR-524,525,8270カラムがあります。
EPAの爆薬分析法8095に対応する、低い表
面活性と高耐熱性を有するTR-8095カラム
もあります。
さらに、EPAの飲料水中の残留農薬および
難燃剤試験法527に対応するTR-527カラム
もあります。

二酸化炭素排出に対して、ニュートラルな
効果のあるバイオディーゼル燃料は、年々
その需要が増大してきていますが、その試
験法に最適なカラムとして、
メタノール試験用のTR-BioDiesel(M)
FAME（脂肪酸メチルエステル）試験用の
TR-BioDiesel(F)、グリセリン試験用の
TR-BioDiesel(G)を取り揃えています。

新製品
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TRACE GC Columns

To order or for customer support, please see back cover.62

Ordering Information
Phase ID (mm) Film Thickness (µm) Length (m) Use Part Number

TR-524 0.18 1.0 20 Volatile Organic Compounds 26RV495P

TR-525 0.25 0.25 30 Semi-Volatile Organic Compounds 26RX142P

TR-527 0.25 0.25 30 Selected Pesticides and Flame Retardants 26RF142P

TR-8095 0.32 0.25 12 Explosives 260P123P

TR-8270 0.25 0.5 30 Semi-Volatile Organic Compounds 26RF223P

TR-8270 0.25 1.0 30 Semi-Volatile Organic Compounds 26RF296P

TR-DoA5 0.25 0.25 15 Amphetamines 26AF130P

TR-DoA35 0.20 0.33 15 Carboxy-THC 26AC497P

TR-BioDiesel (M) 0.32 3.0 30 BioDiesel (Methanol) 26AA395P

TR-BioDiesel (F) 0.25 0.25 30 BioDiesel (FAMEs) 26AX142P

TR-BioDiesel (G) 0.32 0.1 10 BioDiesel (Glycerides) 26AF024P

TR-Dioxin 5MS 0.25 0.1 60 Dioxins 26AF059P

TR-Dioxin 5MS 0.25 0.25 60 Dioxins 26AF154P

TR-Dioxin 5MS 0.25 0.1 30 Dioxins 26AF047P

TR-PCB 8MS 0.25 0.25 50 PCBs 26AJ148P

Application Specific TRACE GC Columns

Columns For Drugs of Abuse
We offer two columns specifically designed for
the analysis of common drugs of abuse. The
Thermo Scientific TR-DoA5 column is widely
used for the analysis and determination of 
a range of toxicological target compounds
including amphetamines, codeine and mor-
phine. The higher polarity of the TR-DoA35
column makes it ideal for the determination
of Carboxy-THC and is the recommended 
column for use in drug testing labs for the
confirmation of THC.

Columns for Dioxin and 
PCB Analysis
To meet the requirements for High Resolution
GC/MS methods for the analysis of polychlo-
rinated di-benzo-ρ-dioxins (PCDDs), polychloro
di-benzofurans (PCDFs) and polychlorinated
bi-phenyls (PCBs), we have designed a range
of dedicated TRACE columns. These TRACE
columns ensure optimum performance for HR
GC/MS with exceptional stability and very
low bleed. The TRACE columns developed for
dioxin and PCB are low polarity and provide
wide coverage of the 17 congeners 
with highest toxicological significance 
(2,3,7,8 – chlorine substituted congeners).

TR-DoA35, 15 m x 0.2 mm x 0.33 µm 
Part Number: 26AC497P

High-Throughput Confirmation and
Quantitation of a THC Metabolite in Urine

Using the DSQ II GC/MS. GC/MS analysis was
performed using the TRACE™ TR-DoA35 GC columns.

For details on the sample preparation procedure
and the conditions used for the GC/MS analysis,

please request Application Note TN10161. 

乱用毒物の試験用のカラムは2種類ありま
すが、TR-DoA5は、アンフェタミン、コ
デインおよびモルヒネ試験用カラムで
す。
TR-DoA35カラムは、カルボキシ-THCの
定量試験に理想のカラムです。また、こ
のカラムは、THC確認目的のカラムとし
ても推奨されます。

ダイオキシン（PCDD, PCDF)およびPCBを
GC/MSで試験するために最適なカラムとして、
TR-Dioxin 5MSカラムがあります。このカラムで
2,3,7,8-テトラクロル体を含め、同類の17種類の
化合物を調べることができます。

全て新製品
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