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with Peltier and Pre-Desorb Dual-Mode Analytical Trap
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The CDS 7550S is a stand-alone 72 position thermal desorption autosampler. With the 2nd generation 
CDS autosampler platform, the CDS 7550S is capable of 3D positioning within 1 mm, and thanks to its 
unique calibration capability, 7550S can use any 1/4” OD x 3 1/2” L, as well as 6 mm OD x 4 1/2” L, Thermal 
Desorption tube through an easy calibration interface. These features provide the CDS 7550S with the 
best thermal desorption tube compatibility. 

With the optional Peltier electric cooling module, the 7550S is capable of handling C2 level VVOC. If the 
analyte of interest is above C3 level, the 7550S’s built-in three-bed focus trap (Vocarb 3000) use Pre-Heat 
and Pre-Desorb to improve focusing.   

 
72 Position Autosampler 

-20°C Peltier Focuser Covering VVOC

300°C Valve Oven & Transferline Covering SVOC

< 2% RSD on Gas Internal Standard Addition 

No Needle Puncture to Bring Cold Spot Issue

No Special Cap Required on the Tube  

Metal Focusing Trap

Emergency Sample Capability

TO-17 Compliant from C2 to C44

Support Sample Split to 10,000:1 

Built-in Leak Check and Tube Conditioning

CDS 7550S adopts a Computer Aided design based on 
Finite Element thermal analysis in the R&D process. 
The result is that 7550S has a cold-spot free sample 
path, and the best power efficiency in the Peltier mod-
ule that only requires 10 cc/min of purge gas.

Introduction

Key Features

The user interface is intuitive with instrument parameters listed on a single page. The emergency 
sample feature is available along with the dynamic sequence table to prioritize sample runs . 
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CDS 7550s Product Analytical Performance 

Most TO-17 Compounds R2  > 0.999

RSD < 2% for TO-17 Gas Internal Standard 

62 Components TO-17 Mix
1, 2, 3, 5, 10 ppb. Top Zoom in from 12 min to 15 min

Internal Standard Reproducibility
	 Bromochloromethane  RSD = 2%
	 1,2-difluorobenzene     RSD = 1%
	 Chlorobenzene-d5       RSD = 0.7%

RSD at 6.4%. Adequate separation and symmetric line shape 
were observed. 

After verifying the basic performance, 7550S was tested at dif-
ferent split ratio. Two total purge flow rates were deployed as 16 
mL/min and 89 mL/min. Figure 2 shows the TIC of the 7 compo-
nents at 4 split ratios under 89 mL/min total purge flow. 

By fitting the peak area vs. split ratio, a calibration curve is drawn 
in Figure 3 and Figure 4 for the slow and fast total purge flow. 
Since the concentration is known for each component, the data 
of accuracy, which is the recovery of calibration, the response 
factor (RF), and the R2 of the linear were calculated. Table 2 and 
Table 3 summarized the calculation for slow and fast total purge 
flow respectively.  

Benzene, toluene, ethylbenzene, m,p-xylene, o-xylene and 
naphthalene standards were purchased from Sigma-Aldrich. 
The standards were mixed and diluted in methanol to a final con-
centration of 400 mg/L for each component as the stock solution.

1 µL of the stock solution was inject onto a pre-conditioned ther-
mal desorption sample tube through a sample injection acces-
sory supplied with CDS tube conditioner. The methanol was re-
moved by purging the sample tube with nitrogen at 50 mL/min 
for 4 min. This thermal desorption tube was then loaded into the 
sample tube rack of 7550S for analysis. 

A series of split ratio at 2% (50:1 split), 5% (20:1 split), 20% (5:1 
split), and 50% (1:1 split) was used to demonstrate the perfor-
mance of 7550S sample split function. Two different total purge 
flow rates, one is slow at 16 mL/min and the other is fast at 89 
mL/min, were evaluated respectively to probe the optimum split 
condition.

Results and Discussions
Reproducibility was first tested by obtaining RSDs of each peak 
at a fixed split ratio through multiple runs. Figure 1 is the total ion 
chromatogram (TIC) overlay from 6 runs at 2% split ratio. The 
RSDs are shown in Table 1 for each component with an average 

7550S Thermal Desorber: 
Valve oven:    220 °C
GC transfer line:    250 °C
Tube purge flow:   16 and 89 mL/min
Pre-heat time:    15 s
Tube Rest temp.:   37 °C
Tube Dry purge temp.:   37 °C
Tube Dry purge time:   1 min
Tube Desorb temp.:   315 °C
Tube Desorb time:   8 min
Sample tube:    Camsco EPA 325
Trap Rest temp.:   45 °C
Trap Desorb temp.:   315 °C
Trap Desorb time:   4 min
Trap Type:    Camsco TO-17 

GC conditions:
Oven temp.:    35.0 °C
Injection temp.:    230 °C
Injection mode:    Split
Column Flow:    1.21 ml/min
Split Ratio:    20.0
Temp. program:   35.0 °C hold 2 min
    30.0 °C ramp to 245.0 °C 
    hold 1 min
Mass conditions:
Ion Source:    200.00 °C
Interface Temp.:    250.00 °C
Start m/z:    35.00
End m/z:    160.00

 

 

Calibration curves (purge flow = 16 mL/min) 

 

 

Calibration curves (purge flow = 89 mL/min) 
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Overlaid calibration chromatograms (89 mL/min) 

 
Figure 2: TIC of 6-component VOCs mix at 4 different split 
ratio of 2%, 5%, 20% and 50% with 89 mL/min total purge flow.  

Table 1: Reproducibility from 6 runs at 2% split ratio. 

 

Six overlaid chromatograms with 2% split ratio 

 

Table 1. Data of accuracy (%) and response factor with sample purge flow of 16 mL/min 

Split 
ratio 

Mass 
(ng) 

Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Naphthalene 

Acc RF Acc RF Acc RF Acc RF Acc RF Acc RF 

2% 8 103 6472 105 4014 110 2451 108 5745 110 2816 107 8080 

5% 20 101 5106 98 3443 95 2149 98 5616 96 2659 95 8018 

20% 80 101 4463 98 3292 98 2241 97 5754 97 2815 97 8683 

50% 200 100 4299 100 3319 100 2305 100 6021 101 2958 101 9118 

R2  1.0000  1.0000  0.9999  0.9998  0.9998  0.9999 

RSD   19.4%   9.6%   5.6%   2.9%   4.3%   6.2% 
 

Table 2. Data of accuracy (%) and response factor with sample purge flow of 98 mL/min 

Split 
ratio 

Mass 
(ng) 

Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Naphthalene 

Acc RF Acc RF Acc RF Acc RF Acc RF Acc RF 

2% 8 89 5819 95 4346 98 2903 101 7391 102 3683 102 10733 

5% 20 102 5251 101 3862 101 2610 100 6613 98 3189 99 9756 

20% 80 104 4725 101 3542 100 2409 99 6264 100 3061 98 9307 

50% 200 99 4426 100 3428 100 2368 100 6237 100 3012 100 9418 

R2  0.9998  1.0000  1.0000  1.0000  1.0000  1.0000 

RSD   12.1%   10.8%   9.5%   8.1%   9.5%   6.6% 
 

Figure 1: TIC overlay of 6 runs at 2% split ratio.
Quantitative Sample Split 

TIC and calibration curve of 6-component VOCs mix at 4 different split ratio of 
2%, 5%, 20% and 50% with 89 mL/min total purge flow

Technical Comparison:

TurboMatrix 650 ATD Markes TD-100 CDS 7550S

Valve Oven Max 300°C 200°C 300°C

Transferline Max 300°C 250°C 350°C

Sample Positions 50 100 72

Peltier Trap Min -30°C -40°C -20°C

Needle Puncture No No No

Tube Cap Required Required No

Sample Split Supported Supported Supported

Focusing Trap Material Quartz Quartz Coated Stainless Steel

Focusing Peltier Peltier Peltier + Pre-Desorb

supports that the sample split of 7550S is quantitative. Compar-
ison between Table 2 and Table 3 also suggests that a total 
purge flow rate near 90 mL/min is an optimized setting which 
yields better quantitative results. 

Conclusions
This application note has showcased a sample split function in 
the 7550S automated thermal desorber. The hardware consists 
of a in-line split mechanism controlled by Mass Flow Controller. 
The results show that this sample split yields quantitative data    
and proves that the 7550S is a versatile thermal desorption in-
strument that could handle large sample amount that could over-
load the capillary column in the GC. 

From the table above, the data accuracy within 90%-110%, as 
well as precision below 20% throughout the different split ratios 
were observed. The R2 was also greater than 0.999. This result

 

 

Calibration curves (purge flow = 16 mL/min) 

 

 

Calibration curves (purge flow = 89 mL/min) 
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Figure 4: Calibration curve fit with linear regression for 89 mL/
min total purge flow.  

Six overlaid chromatograms with 2% split ratio 

 

Table 1. Data of accuracy (%) and response factor with sample purge flow of 16 mL/min 

Split 
ratio 

Mass 
(ng) 

Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Naphthalene 

Acc RF Acc RF Acc RF Acc RF Acc RF Acc RF 

2% 8 103 6472 105 4014 110 2451 108 5745 110 2816 107 8080 

5% 20 101 5106 98 3443 95 2149 98 5616 96 2659 95 8018 

20% 80 101 4463 98 3292 98 2241 97 5754 97 2815 97 8683 

50% 200 100 4299 100 3319 100 2305 100 6021 101 2958 101 9118 

R2  1.0000  1.0000  0.9999  0.9998  0.9998  0.9999 

RSD   19.4%   9.6%   5.6%   2.9%   4.3%   6.2% 
 

Table 2. Data of accuracy (%) and response factor with sample purge flow of 98 mL/min 

Split 
ratio 

Mass 
(ng) 

Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Naphthalene 

Acc RF Acc RF Acc RF Acc RF Acc RF Acc RF 

2% 8 89 5819 95 4346 98 2903 101 7391 102 3683 102 10733 

5% 20 102 5251 101 3862 101 2610 100 6613 98 3189 99 9756 

20% 80 104 4725 101 3542 100 2409 99 6264 100 3061 98 9307 

50% 200 99 4426 100 3428 100 2368 100 6237 100 3012 100 9418 

R2  0.9998  1.0000  1.0000  1.0000  1.0000  1.0000 

RSD   12.1%   10.8%   9.5%   8.1%   9.5%   6.6% 
 

Table 2: Data of accuracy (%), response factor and R2 by total 
purge flow at 16 mL/min. 

 

Six overlaid chromatograms with 2% split ratio 

 

Table 1. Data of accuracy (%) and response factor with sample purge flow of 16 mL/min 

Split 
ratio 

Mass 
(ng) 

Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Naphthalene 

Acc RF Acc RF Acc RF Acc RF Acc RF Acc RF 

2% 8 103 6472 105 4014 110 2451 108 5745 110 2816 107 8080 

5% 20 101 5106 98 3443 95 2149 98 5616 96 2659 95 8018 

20% 80 101 4463 98 3292 98 2241 97 5754 97 2815 97 8683 

50% 200 100 4299 100 3319 100 2305 100 6021 101 2958 101 9118 

R2  1.0000  1.0000  0.9999  0.9998  0.9998  0.9999 

RSD   19.4%   9.6%   5.6%   2.9%   4.3%   6.2% 
 

Table 2. Data of accuracy (%) and response factor with sample purge flow of 98 mL/min 

Split 
ratio 

Mass 
(ng) 

Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Naphthalene 

Acc RF Acc RF Acc RF Acc RF Acc RF Acc RF 

2% 8 89 5819 95 4346 98 2903 101 7391 102 3683 102 10733 

5% 20 102 5251 101 3862 101 2610 100 6613 98 3189 99 9756 

20% 80 104 4725 101 3542 100 2409 99 6264 100 3061 98 9307 

50% 200 99 4426 100 3428 100 2368 100 6237 100 3012 100 9418 

R2  0.9998  1.0000  1.0000  1.0000  1.0000  1.0000 

RSD   12.1%   10.8%   9.5%   8.1%   9.5%   6.6% 
 

Table 3: Data of accuracy (%) and response factor and R2 by 
total purge flow at 89 mL/min. 

 

 

Calibration curves (purge flow = 16 mL/min) 

 

 

Calibration curves (purge flow = 89 mL/min) 
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Figure 3: Calibration curve fit with linear regression for 16 mL/
min total purge flow.
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Part Number Description Inert Coating Size
9301-5055 Vocarb 3000 (C3-C33) Yes 1/8"x 115mm
CTC30424-1 Benzene C6 Yes 1/8"x 115mm
CTC30420 Tenax TA Yes 1/8"x 115mm
CTC30425 Emissions (C4-C32) Yes 1/8"x 115mm
CTC30420-7 Chemical Weapon Yes 1/8"x 115mm

Part Number Description Coating/Conditioned Compression Cap
C-SIC60567-B Product Emission (C4-C32) Yes Yes
C-SIC60564-B PAH (C6-C40) Yes Yes
C-SIC60524-B Benzene C6 Yes Yes
C-SIC60520-B Tenax TA Yes Yes
SU60533 Universal (C3-C33) No No
SU60520-60 Tenax TA No No
SU644-4 TO-17 No No

Part Number Description Inert Coating Size
9301-5055 Vocarb 3000 (C3-C33) Yes 1/8"x 115mm
CTC30424-1 Benzene C6 Yes 1/8"x 115mm
CTC30420 Tenax TA Yes 1/8"x 115mm
CTC30425 Emissions (C4-C32) Yes 1/8"x 115mm
CTC30420-7 Chemical Weapon Yes 1/8"x 115mm

Part Number Description Coating/Conditioned Compression Cap
C-SIC60567-B Product Emission (C4-C32) Yes Yes
C-SIC60564-B PAH (C6-C40) Yes Yes
C-SIC60524-B Benzene C6 Yes Yes
C-SIC60520-B Tenax TA Yes Yes
SU60533 Universal (C3-C33) No No
SU60520-60 Tenax TA No No
SU644-4 TO-17 No No

Thermal Desorption Consumables 

CDS Analytical works with CAMSCO, who has manufactured more than two 
million thermal desorption tubes, in supplying the highest quality thermal 
desorption consumables to our customers. 

Every single thermal desorption tube and analytical trap has been fully 
tested on mechanical tolerance and analytical performance before releasing 
from the factory.  

CDS Analytical’s focusing trap is made of stainless steel and inert coated 
to remove any active site. A laser printed arrow is marked on the body to 
show the trap direction in installation.   


