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Redefined Analysis Workflow following 
Environment method
- How to use latest GC-MS technology to enhance your laboratory operation? -



What will be big deal to optimize laboratory workflow?
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GCMS history (1970~)

How to use latest GC-MS technology to 
enhance your laboratory operation?



Enviromental application common workflow
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Instrument Checkout and report
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Enviromental application common workflow
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Run Initial Calibration and ICV(CCV)

TIC (100pg on column) : 
8270 Megamix, Benzidine Mix, 1,4-Dioxane, Benzoic Acid, Atrazine, Benzaldehyde, Biphenyl, Caprolactam and ISTD/Surrogate



Enviromental application common workflow
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MC result :

1,4-dioxane
%RSD: 2.53% (5pg on column n=5)

RSE: 8.26% (0.01ppm to 20ppm)

Di-n-butyl phthalate
%RSD: 1.87% (5pg on column n=5)

RSE: 10.43% (0.01ppm to 10ppm)

2-Nitroaniline
%RSD: 3.23% (5pg on column n=5)

RSE: 7.96% (0.01ppm to 20ppm)
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Benzo(a)pyrene 
%RSD: 2.58% (5pg on column n=5)

RSE: 8.78% (0.01ppm to 10ppm)

9.56e3Q 252.1000 (+)
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Enviromental application common workflow

National Environmental Monitoring Conference 2024 6

Inject Sample and report



Analytical Throughput
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Instruments 
per laboratory 

Injections 
per Time

Conceptualizing Analytical Throughput



Instruments per laboratory area
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How to increase number of instruments in limited laboratory space?

Analysis Throughput



Instruments per laboratory area
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How to increase number of instruments in limited laboratory space?
→Choose Small Foot print GC-MS system

630mm

Analysis Throughput



Instruments per laboratory area
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You can double your productivity by using two instuments instead of one.

Analysis Throughput

SVOC

SVOC



Instruments per laboratory area
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You can double your productivity by using two instuments instead of one.

Analysis Throughput

Other application

SVOC



Sample per time
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How can we increase the number of injections given in a specific time slot?

Analysis Throughput



Sample per time
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How can we increase the number of injections given in a specific time slot?
→Choose narrow bore column to run sample

30m x 0.25mm (I.D)

20m x 0.18mm (I.D)
20m x 0.15mm (I.D)

Benzo (g,h,i)pyrelene
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Sample per time
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When use Narrow bore column, run time is 50% and injection to injection is 65% 
compare with conventional column.

Analysis Throughput

TIC (500pg on column) : 
8270 Megamix, Benzidine Mix, 1,4-Dioxane, Benzoic Acid, Atrazine, Benzaldehyde, Biphenyl, Caprolactam



Sample per time
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What should we keep in mind when using a narrow bore column?
→Column Capacity and Scan rate

30m x 0.25mm (I.D) 20m x 0.15mm (I.D) 20m x 0.15mm (I.D)

9.10 9.15 9.20 9.25

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

126.10
250.10
252.10

9.10 9.15 9.20 9.25

0

250000

500000

750000

1000000

1250000

1500000

1750000

2000000

2250000

2500000
126.10
250.10
252.10

16.75 17.00

0

500000

1000000

1500000

2000000

2500000

3000000

3500000 126.10
250.10
252.10

Benzo(a)pyrene (10ppm on vial)

Split 10:1 Split 10:1 Split 30:1

Analysis Throughput
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National Environmental Monitoring Conference 2024 16

What should we keep in mind when using a narrow bore column?
→Column Capacity and Scan rate(Scan Speed)
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1,2-Dichlorobenzene

Analysis Throughput



Sample per time
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How does the latest GC-MS technology support the use of narrow bore columns?
→High sensitivity and Fast Scan/SIM analysis

High performance Ion source

Ultra-fast scan performance without 
sacrificing accuracy.

Analysis Throughput



Sample per time
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Using narrow bore column method, we can meet 8270E criteria for all compounds 
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Analysis Throughput

RSE: 6.581% (0.05ppm to 10ppm)
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Using narrow bore column method, we can meet 8270E criteria for all compounds 

Analysis Throughput

RSE: 5.897% (0.05ppm to 10ppm)
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Using a faster scan speed, the library search scores for all compounds are similar 
across all methods.

Method Scan only n=3 Scan/SIM  n=3

Loop Time 

(Sampling rate) 0.3sec 0.1sec

0.25 sec or less 

(Scan: 0.1 sec, 

SIM 0.15 sec or less)

Scan range(m/z) 40-450 40-600 40-450

Scan Speed(u/sec) 1,428 10,000 4,285

Average Similarity Score

(85 compounds) 92.62 91.79 91.49
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Scan Speed 1,428u/sec Scan Speed 10,000u/sec Scan Speed 4,285u/sec

Analysis Throughput

※Some compounds are co-eluting and show lower similarity score



Post Analysis
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Data processing

Conceptualizing post processing in laboratory

Report

Post Processing



Pre-set report template
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Pre-set report template makes easier ICAL/CCV/sample report

ICAL report Quant Report
(CCV, Sample, Duplicate)

Post Processing



Report export
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Directly exporting table from the processing software helps integrate the LIMS system.

LIMS

Post Processing



Speedup data processing
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Post Processing

Manual peak identification/integration sometimes need to finish processing. 
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AI assisted peak integlation accelerate data processing 

Post Processing

AI-Assisted peak integration
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By flagging the data, the focus data becomes clearer, which improves processing efficiency.

Focusing data
Post Processing



Instrument downtime
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Maintenance 
Frequency

Time for 
Maintenance

Conceptualizing downtime in laboratory

Human Error



Keep running instrument
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How can we keep the instrument running without interruption?
→Use BFB/DFTPP tuning algorithm with proven robustness

Even using 524.2 BFB criteria which know well as strict criteria,
BFB tuning algorithm works over 800 injections (Standards and samples)

Instrument downtime



Reduce maintenance frequency

National Environmental Monitoring Conference 2024 29

How to reduce maintenance frequency?
→Use robust MS instrument without compromising effectiveness

In the continuous analysis of VOCs in water, 
the effect of elution of the column liquid 
phase was eliminated to the extreme, 
and very stable measurement was 
realized.

Instrument downtime



Reduce maintenance time
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Intuitive/less step operation reduce Instrument downtime

Instrument downtime



Reduce maintenance time
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Instrument downtime

Intuitive/less step operation reduce Instrument downtime



Reduce maintenance time
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Instrument downtime

Intuitive/less step operation reduce Instrument downtime



Reduce Human Error
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A simplified design makes maintenance easier for operators, and accessible instructions from 
anywhere help reduce human error.

Easy access to maintenance help
Latest
GC-MS

Conventional 
GC-MS

Parts (PC) 7 10

Tools (PC) 3 5

Assemble (Min) 1 10

Cleaning (Min) 0 (Disposable) 15

ion source box

Repeller

Instrument downtime



Take home message
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Laboratory 

Productivity

Analysis 

Throughput

Post 

Analysis

Instrument 

Downtime



Q&A
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For any questions, contact:

Yoshiro Hiramatsu 
yohiramatsu@shimadzu.com

For more information, visit:

www.OneLabOneEarth.com

Connect with us:

X - @shimadzussi

Instagram - @shimadzussi

LinkedIn - /company/shimadzu-scientific-instruments/

YouTube - @ShimadzuScientificInstruments

http://www.onelaboneearth.com/
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBG3q90_V1-WJV7CgH_CW4BTNLL8fBcD-N38JF9fjc1M5W8KBjln60jfFSW1qTm3D7TKM98W1YYtjq5m04tnN40bJ7-H_QT5W8WtrQ78yySM9W4V9GZs6HgB32W8J2TnX6mxzXLW7QHnzc5YGbkcW4m110C56WzFyN6jHLX2mNQ_DVVtrT4454kk9W6MJSh82t8f-YW1D2wrb9jqvX2W3bDpBX8MGSqnW7Kks-T1nkMZLW61vs0x8896RwW8RPQkJ43l5zpW4Gv9mL8fHjN5W2BR19J3Vv209W32wscT78_lyzW9kypR-7drg9pW4DZ_P57Q2VtRN7q5q30WynyjW8JYSxw88qg79W3l8kYS4Kt3cPW6bt1g_5RsbHpW2XsFfR1NKhczW6P-k6g215TNK37Mc1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KzN3q905V1-WJV7CgW1TW91lb4t9bpMV1VchvwB6mCLX-N8jJs744pYC3W748lCm3kGrpWN4hRtLTnm0CKN7nlsCmfrHvqW6xJqC69kCzTbVt2h5Y7J4-6JW8Z3l7j87fWkmVcYLpD5s_tP-W7LFT7922ZKn1W5FMBXn7lQ_jQN1gRfMgWJZqSW5JWnXt5_zjqLW3lq2lB2YdBQ6Vc1FH849VnNYN4BfYdqRV9SPW415Qhh2fPWM1N61jPlc6swHqN8SyQRM-l0zrW8-3Z1H8bWGbDW8nrcdh6pVrNlW8VlVMV2Jqd-TVPN64L13pCTT3cgx1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBm3q90JV1-WJV7CgMdbW5wcCgr7h-Qk0W7Z4vg8292G9fW2sZ29R83jsQwW4Jfl1z883dSxW5RLtNl6KDy0qW2dKHhR3vYt_7W8_MpBY39QPD7W8KnPCh226BCTW5S6HwY8hsPJwW2N1P2t293xhCM_LpskdSqvZW6SB0P82_xh5qW4xC_9R91pbPQW3SBR6-4tSNLBW1ZxD3B278mt1W1fnzqB3l4CsVW1Z_2QP5H_LRmN2RyC71hsPw-V_J8__77lYvTW5m1z2W4ZjR6MVqHF3d73ggQnW1jBfqk3XlBhDW98zDYz3f6s1RW2Z-Tf27k0spvW2mxyV_4-DcnCW71B5LN7qPZJhW2swxLS2Hk8fJW6ywSJ27PQM993b9j1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KB33q90pV1-WJV7CgJPTW4H_lr31F5bcqN55LbNch-M2xW7n376y68ClCwW6W1J8g6yQ2rLW5n0jcs7RZL7FW1HNCn44b2MgNVTshtP7rMQhKVp_1J16kK8bvW6bNy-q3J8s2-W5HcM-13LnJcRW37md0P6918pDVpzjf525XZWgW2b7cNw3kh_VcW8GJv7x86vGrCN6TrBfCrHB-wVrkT1l6mBFxTW3z4WHt2Bv04WW8wpFnG6VrClnW47QSRx2pRNJRW4lNPH15g9vmhW4zHpbm8Smqr8W3v67QB774b1jW1s5HMH3tPlYhW2HYz0X3xzJv9W8Tz1bT20jN6SW8whXF55yJdnf3gqc1
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