
WAX 선택성을 유지하면서 작동 온도 한계 확장 

WAX GC 컬럼은 산업용 화학품, 의약품 원재료, 알코올 음료, 향신료 
및 향기성분을 비롯해 다양한 응용 분야에 사용할 수 있습니다. 그러나 
WAX GC 컬럼의 최고 작동 온도는 일반적으로 비극성 컬럼보다 
낮습니다. 표준 WAX 컬럼을 최고 작동 온도 이상으로 가열하면 
고정상이 손상되어, 컬럼 블리딩 증가, 머무름 시간 변동 및 컬럼 수명 
단축이 야기됩니다. 

Agilent J&W DB-HeavyWAX GC 컬럼의 최고 작동 온도는 등온 
실행에서 280°C, 프로그래밍 실행에서 290ºC로 확장되었습니다. 

이 최첨단 PEG(Polyethylene Glycol) 컬럼은 까다로운 화합물을 
분석할 때 여러 가지 이점을 제공합니다.

 – 빠른 분석: 최고 작동 온도의 향상으로 실행 시간 단축 및 테스트당 
비용 절감 

 – 최고 작동 온도에서도 안정적인 머무름 시간과 연장된 컬럼 수명 
제공

 – 교차 오염 및 고스트 피크 감소: 분석이 끝날 때 컬럼의 Bake-out
으로 시료 매트릭스 영향 감소

 – 높은 분자량 화합물을 비롯해 확장된 분석물 목록 

 – 다차원 GC 응용을 위한 폭 넓은 응용 범위: 오븐 온도가 표준 WAX 
컬럼보다 높을 수 있음

고온에 견디는 WAX 컬럼이 
출시되었습니다
소개: Agilent J&W DB-HeavyWAX GC 컬럼

열 안정성 증명:  
표준 WAX 컬럼 vs. Agilent J&W DB-HeavyWAX 컬럼
표준 WAX 컬럼

Agilent J&W DB-HeavyWAX 컬럼 
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애질런트 컬럼을 이용하여 280°C에서 100시간 동안 100ppm BTEX 표준품을 
분석했을 때 최소한의 머무름 시간 변화를 보였습니다.

피크 ID:  1. Methanol  2. Benzene  3. Toluene  4. Ethylbenzene  
5. P-xylene  6. M-xylene  7. O-xylene  



0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1

최종 온도: 250°C
마지막 피크 용출 시간: 66min

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1 최종 온도: 280°C

마지막 피크 용출 시간: 53min

Response Units(%) vs. Acquisition Time(min)
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최고 작동 온도의 확장으로 인해 고분자 화합물을 컬럼에서 용리할 수 있으므로, 교차 오염과 고스트 피크가 제거되고 데이터 신뢰성이 
향상됩니다. 그리고 작동 온도가 높아졌기에 실행 시간이 약 20% 줄어듭니다.

높은 비등점을 가진 분석물을 분석할 수 있도록 응용 분야 확장

DB-HeavyWAX를 이용한 냉압착 핑크 그레이프프루트 에센셜 오일의 분석 
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ID(mm) 길이(m) Film(μm) 온도 한계(°C) 7 in Cage 부품 번호 Intuvo config.부품 번호

0.10 10 0.10 40 ~ 280/290 127-7112

0.18
10 0.18 40 ~ 280/290 121-7112

20 0.18 40 ~ 280/290 121-7122

0.25

15 0.25 40 ~ 280/290 122-7112

25 0.20 40 ~ 280/290 122-7127

30
0.25 40 ~ 280/290 122-7132 122-7132-INT

0.50 40 ~ 270/280 122-7133 122-7133-INT

50 0.20 40 ~ 280/290 122-7157

60
0.25 40 ~ 280/290 122-7162 122-7162-INT

0.50 40 ~ 270/280 122-7163

0.32

15 0.25 40 ~ 280/290 123-7112

30
0.25 40 ~ 280/290 123-7132 123-7132-INT

0.50 40 ~ 270/280 123-7133 123-7133-INT

50 0.20 40 ~ 280/290 123-7157

60
0.25 40 ~ 280/290 123-7162

0.50 40 ~ 270/280 123-7163 123-7163-INT
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Abstract
One-hundred percent polyethylene glycol columns, also known as WAX columns, 
are used for a wide variety of applications, such as industrial chemicals, flavors, 
and fragrances. Traditional WAX columns have a maximum temperature limit of 
250/260 °C due to issues such as decreased thermal stability, which reduces the 
potential range of applications. The Agilent J&W DB-HeavyWAX has an extended 
temperature limit, up to 280/290 °C, and increased thermal stability, which increases 
injection-to-injection reproducibility.
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Today’s demanding GC and GC/MS applications mainly focus on 
sensitive and reproducible qualitative and quantitative analysis of 
more challenging analytes. Gas chromatography columns based 
on 100% Polyethylene Glycol (PEG) stationary phase, commonly 
referred to as WAX columns, can be used for a wide variety of 
applications, such as industrial chemical analysis. In comparison 
to polysiloxane stationary phases the maximum operating 
temperature of a traditional WAX GC column is much lower, 
mainly up to 250°C/260°C.

A new innovative WAX column is developed, with improved 
thermal stability, giving better column-to-column reproducibility 
over the life of the column. The Agilent J&W DB-HeavyWAX has 
an extended temperature limit, up to 280°C/290°C, and provides 
several advantages in the analysis of industrial chemicals and 
pyrolysis gasoline.

Its good inertness and ultra-low bleed level are suitable for the 
most sensitive GC and GC/MS applications and can be used as 
2nd dimension polar column with extended upper temperature 
limits in comprehensive GC×GC applications.

Application: Pyrolysis GasolineIntroduction

Experimental

Figure 3. Retention Time shifting of o-Xylene on two commercially available 
WAX columns when used at 280°C for up to 100 hours and compared to 
the Agilent J&W DB-HeavyWAX.

Conclusions

References

GC Conditions

For applications, such as the analysis of pyrolysis gasoline 
(PyGas) having a maximum temperature limits of 250°C/260°C 
results extended runtimes avoid carry over. Figure 4 
demonstrates a sample of PyGas on the Agilent J&W DB-
HeavyWAX. Having the ability to increase the temperature 
program to 280°C/290°C this provides an option to have these 
compounds elute at the end of the analysis. 

In Figure 5 you can see that unlike traditional WAX columns, the 
Agilent J&W DB-HeavyWAX has less bleed at 280°C than a 
traditional WAX column does at 250 °C.

Retention Time Stability

For the comparison study, a 100 ppm standard of BTEX, a 
commonly analyzed in industrial chemical applications, was 
injected onto a commercially available WAX column, as well as 
the Agilent J&W DB-HeavyWAX. In both cases, the columns were 
held isothermal until the final peak, o-xylene eluted, then ramped 
to a final temperature of 280 C, and held for one hour.

Similar Selectivity to DB-Wax

It’s a known phenomena, bleed levels of WAX type GC columns 
is much higher compared to polysiloxane type stationary 
phases. When WAX columns are used above it’s maximum 
temperature, this is even more dramatic. Figure 6 shows bleed 
level comparisons of Agilent J&W DB-HeavyWAX to two 
commercially available WAX columns at 280°C.

After 100 hours of use at high temperatures, 280°C, the column 
bleed level of the Agilent J&W DB-HeavyWAX is still less than 10 
pA, while the two commercially available WAX columns have 
column bleed levels between 50 and 60 pA.

Competitor WAX columns can’t compete with the decreased 
bleed at high temperatures over extended periods of time of the 
Agilent J&W DB-HeavyWAX.

The Agilent J&W DB-HeavyWAX column shows that it is a 
valuable addition to the WAX column family because it provides 
an increased maximum temperature range without having to 
sacrifice thermal stability and ultra-low bleed level.

The column’s extended upper temperature limit, to approximately 
280°C/290°C, provides significant benefits for conventional GC, 
GC/MS and comprehensive GC×GC applications. For application 
with late eluting compounds of heavy matrix, this will save time 
analyzing the samples.

Columns are available in various configurations 
Spring of 2018

1. ASTM D2306 “Standard Test Method for C8 Aromatic
Hydrocarbon Analysis by Gas Chromatography”
2. ASTM D6563 “Standard Test Method for Benzene, Toluene,
Xylene (BTX) Concentrates Analysis by Gas Chromatography”

Ultra-Low Column Bleed

Figure1. Commercially available WAX column shows retention time shift 
after use at 280°C.
Peak identification: 1. Methanol, 2. Benzene, 3. Toluene, 4. Ethylbenzene, 5. p-Xylene, 
6. m-Xylene, 7. o-Xylene

Figure 2. Agilent J&W DB-HeavyWAX after 100 hours of use at 280°C.

Figure 6. Bleed profiles for commercially available WAX columns and 
Agilent J&W DB-HeavyWAX over 100 hours of use at 280 °C 

Figure 2 demonstrates the improved thermal stability of the 
Agilent J&W DB-HeavyWAX column, when operating at high 
temperatures for extended periods of time. Even after fifty hours 
of use at 280°C, the retention times have not shifted.

Figure 3 compares the retention time shift of o-Xylene over 100 
hours of use at 280 °C on two commercially available WAX 
columns in comparison to the DB-HeavyWAX. After 100 hours of 
use at 280°C, both Wax column “A” and Wax column “B” have had 
a retention time shift of around two minutes, while the Agilent 
J&W DB-HeavyWAX remains consistent. 

Agilent J&W DB-HeavyWAX

Commercially Available WAX

Figure 4. Demonstration of later eluting compounds in pyrolysis gasoline. 

Figure 5. Comparison of a sample of pyrolysis gasoline run on a traditional 
Wax column with a final temperature of 250°C and DB-HeavyWAX with a 
final temperature of 280°C, and their associated column bleed levels.

Figure 7. A sample of pyrolysis gasoline was run on an Agilent J&W DB-
HeavyWAX (60m x 0.25 mm x 0.25 mm) and Agilent J&W DB-Wax (60m x 
0.25 mm x 0.25 mm) by ASTM D6563  to compare selectivity. 

DB-Wax methods for industrial chemicals can easily be switched 
to the Agilent J&W DB-HeavyWAX, without modifying existing 
methods or updating retention times.

Similar selectivity, with the improved temperature range, bleed, 
and thermal stability allow you to increase your analyte range.

Agilent J&W DB-HeavyWAX
Column: 60m x 0.25 mm x 0.25 mm
Carrier: Helium, constant flow, 1.2 mL/min
Oven: 70°C (10.0 min),Ramp 5°C/min to 250°C (30 min)

Agilent J&W DB-
HeavyWAX

Agilent J&W DB-Wax

Column Agilent J&W DB-HeavyWAX
30m x 0.25 mm x 0.25 mm

Carrier Helium, constant flow, 1 mL/min

Oven 70°C (10.0 min), Ramp 5°C/min to 120°C (1.0 
min), Ramp 20°C/min to 280°C (60 min)

Inlet Split mode, 250°C, split ratio 200:1

Inlet Liner Ultra Inert, split, low pressure drop, glass wool
(p/n 5190-2295)

GC/FID Agilent 7890B GC equipped with FID

Sampler Agilent 7693 autosampler

새로운 고온 분석 정보 키트  
향상된 열 안정성을 활용할 수 있는 방법을 
확인하십시오. 키트에는 기술 포스터와 
응용 자료가 포함되어 있습니다. 

요청하기  
www.agilent.com/chem/
db-heavywaxinfo

250°C로 분석할 경우, 후반에서 용출되는 
화합물이 오염될 위험이 있습니다. 이러한 
화합물은 실행 종료 시점에 컬럼을 냉각할 
때 오염물질로 축적되어, 다음 실행에서 
고스트 피크로 나타납니다.

최종 온도를 280°C로 확장하면 다음 실행을 
오염시킬 위험 없이 더 많은 화합물을 
분석할 수 있습니다.

http://www.agilent.com/chem/db-heavywax
http://www.agilent.com/chem/db-heavywaxinfo
http://www.agilent.com/chem/db-heavywaxinfo

