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What will be  big dealto optimize laboratory workflow?

“=  GCMS history (1970~)

l Analysis
Throughput
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Laboratory Post
Productivity Analysis

Instrument
Downtime

How to use latest GC -MS technology to
enhance your laboratory operation?
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Enviromental application common workflow

Instrument Checkout and report
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68 | = 2% of mass 69 1.22 1072 | Pass
69 | Present | 19.57 88105 Pass
= 2% of mass 69 0.56 489 | Pass
= 2% of mass 198 0.25 1125| Pass
198  Base peak or present | 100.00| 450208 Pass
1995 - 9% of mass 198 6.55 20500 Pass
365|= 1% of the base peak | 1.54 6941 Pass
441|=150% of mass 443 | 22.00 52358| Pass
442 Base peak or present 77.59| 349315 Pass
44315 - 24% of mass 442 | 18.28 63853 | Pass
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Enviromental application common workflow

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
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Enviromental application common workflow

Check ICAL and ICV result

MC result

1,4-dioxane 2-Nitroaniline Di-n-butyl phthalate Benzo(a)pyrene
%RSD: 2.53% (5pg on column n=5) %RSD: 3.23% (5pg on column n=5) %RSD: 1.87% (5pg on column n=5) %RSD: 2.58% (5pg on column n=5)
RSE: 8.26% (0.01ppm to 20ppm) RSE: 7.96% (0.01ppm to 20ppm) RSE: 10.43% (0.01ppm to 10ppm) RSE: 8.78% (0.01ppm to 10ppm)
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Enviromental application common

workflow

Inject Sample and report

~ Compound List

% | = Sample Results - cis-1,2-dichloroethene
~ Data Filename

# Flags AT Ret. Index | m/z Area|ISTD %Diff (Stds..|  Conc. (ug/L)|  Accuracy(%) RT Diff Found RT| Acquired Date ~|  Cal Point ~
=] v A4 4 ] v v v v v A4 A4 A4 ]
1 Dichlorodifluoromethane 1368 0[8s.00 ] 37 [025 ppb_12272018.4 420 101.48 0251 100,60 -0.040 3722 [12/21/2018 1235... %]
2 Difluorochloromethane 1.409 0[51.00 [] 36 |05 ppb_12272018 5 745 100.77 0.449 89,85 -0.051 3711 [12/27/2018 1:21... 4
=3 Chloromethane 1559 05000 [ 35 |1.0ppb_12272018 6 1428 100.80 0261 86.08 -0.052 3710 12/27/2018 1:49. ]
44 Vinyl chloride 1644 0[62.00 [ 34 [20ppb_12272018.7 3539 98.65 2180 109.01 -0.046 3.716|12/27/2018 218... 4
=5 1,3-Butadiene 1689 0[54.00 ] 33 [5.0ppb_12272018.8 8880 101.68 5307 10614 -0.049 3.713[12/27/2018 2:46... ]
6 Bromomethane 2100 0[94.00 [] 32 |10.0 ppb_12272018 9 17858 99.71 10883 108.83 -0.051 3711 12/27/2018 315... %]
&7 Chioroethane 2308 0[64.00 [ 31 |20.0 ppb_12272018_10 24972 102.85 20663 10332 -0.051 3711 [12/27/2018 3:43 =]
= Trichlorofluoromethane 2773 0[101.00 [ 30 [50.0 ppb_12272018_11 82306 100.03 50.001 100.00 -0.048 3714 12/27/2018 4 12... =]
9 Ethyl ether 3341 0[50.00 29 [100.0 ppb_12272018_12 163990 9846 101.210 10121 -0.047 3715 12/27/2018 440...
& 10 1,1-Dichloroethene 3762 0[g6.00 ] 28 [200.0 ppb_12272018_13 208602 95.57 189.913 9495 -0.048 3.714 | 12/27/2018 5.08...
] 098.00 [ 27 |Blank_ISSS_blank_12272018_. 98.06 --—- |12/27/2018 5:37. Insight Report Printed at 2023/05/17 21:41:01
& 12 | 4031 0[142.00 7] 26 |0.25 ppb_12272018_15 429 99.02 0.263 -0.050 3.712 |12/27/2018 6:05... fesmre fesrencco st
=E] Carbon disulfide 4150 0[76.00 [ 25 |05 ppb_12272018_16 750 109.17 0422 -0.049 3713 [12/27/2018 6:3: covz
14 Allyl chioride 4519 0[41.00 [ 24 [1.0ppb_12272018_17 1563 99.23 0957 -0.047 3.715 [12/27/2018 T:02... Tope e . Found KT e res  Comc Unit _ RTOW __Accuscy(h) FlaqResut ModeiD _Spiked Comment 1
=4 =4 5TD  Fucrobenaens 51D 8213 500 7a4s0 500 ugn ooz Ao 200000
i 15 Methyl acetate 4535 0[43.00 [ 23 |20ppb_12272018 18 3252 100.73 1962 -0.047 3715 12/27/2018 7:30. Toager promotom s v s 4os gl oo o 000000 -
& 16 Methylene chioride 4768 0[84.00 (4 22 |50ppb_12272018 19 8486 99.66 5174 -0.052 3711127272018 7: S e o T e e o 108 ke 1010
2-methyl-2-propanol 5037 0[50.00 21 [10.0 ppb_12272018_20 16789 101.70 10.032 -0.047 3715 12/21/2018 8 oo 15 soon  oeus 453 gl omor auso 00000
Ving chiondo o 6200 ssies 491 ugh oo auto 00000
Acrylonitrile 5.188 0[53.00 22719 -0.042 3.720 [ 12/27/2018 8:5¢ Sromometiane aDs se0 e a7 el oo0e Auto 00000
B PRa—— “ B e e p— P =l o v Chiorosthang. 2301 6400 100939 480 gl 0008 Ao 200000
< > Trichlorofuoromethane 2762 10100 132081 454 ugil 0011 Auto 0.00000
1 370 s T7ees 41wt oon o 00000
~ Compound Details - 20.0 ppb_12272018_21 - cis-1,2-dichloroethene x odomothane 1 o og000
Q8800 (+) I 1:1ded [l 1-T:MS[+) RT[E7IE-2724]-[1645-3811] 3554 | 0 8600 i chiic T T T T TR—TIT uno 00000
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sety g Ty =0T Aeryonitie Si76 500 Tsmel a1 ugl oon2 Auto 00000
sos 3 R = 09900755 R = 09095377 trans-1 sa s aame s ugi oont o 00000
T et 1ot by eber s N wwo  mowy  oon Ao 00000
75e3 3=t = 1.1-Dichloroethane 5937 6300 356770 57 gl 0011 Aato 0.00000
7% w00 nom3  ses vt oom o 000000
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Analytical Throughput

Conceptualizing Analytical Throughput
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Analysis Throughput

Instruments per laboratory area

How to increase number of instruments in limited laboratory space?
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Analysis Throughput

Instruments per laboratory area

How to increase number of instruments in limited laboratory space?
Zz Ch oo &mall Foot print ~ GC-MS system

Conventional model

L Approx. 1,500 mm L

630mm
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Instruments per

laboratory area

You can double your productivity by using two instuments instead of one.

SVOC
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Instruments per laboratory area

You can double your productivity by using two instuments instead of one.
SVOC

1750000

1500000
1250000
1000000

750000
500000 ,Avwn'“"”"

250000

50 75 10.0 125 15.0 175 20.0 min

Other applicatioh

TG (1.00)
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@ SHlMADZU National Environmental Monitoring Conference 2024 11



Analysis Throughput

Sample pertime

How can we increase the number of injections given in a specific time slot?
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Analysis Throughput

Sample pertime

How can we increase the number of injections given in a specific time slot?
ZzChoose narrow borrmnsanwleumn to

Benzo (g,h,i)pyrelene

276.10
500000-138.10
125.10

450000
400000+

350000~

30m X 025mm (ID) R.T:19.8 min 250000:

1000004
50000

0+ T
e RS B
195 196 19.7 19.8 19.9 20.0

,  20m x 0.18mm (1.D)
» 20m x 0.15mm (1.D)

A\

\ . R.T: 10.7 min
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Analysis Throughput

Sample pertime

When use Narrow bore column, run time is 50% and injection to injection is 65%
compare with conventional column.

TIC (500pg on column)

8270 Megamix , Benzidine Mix, 1,4 -Dioxane, Benzoic Acid, Atrazine, Benzaldehyde, Biphenyl, Caprolactam

{x10,000,000) Max Intensity : 13,935,255
[ATIC 12272023_8270 5_008.ged Time 11.086 Scan# 0,418 Inten. 120,008
1:TIC HIGH CONC_ 5. fipm_.003.ged

1,504
1 25—
1 .uu—:
u.?s—:
u.su—:

0.25

0.00

M,j o, — N k MJ

‘20 3 40 S0 6o 70 80 8o 100 40 420 130 140 150 160 170 180 180 200  min
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Analysis Throughput

Sample pertime

What should we keep in mind when using a narrow bore column?
z Column Capacity and Scan rate

30m x 0.25mm (I.D) 20m x 0.15mm (1.D) 20m x 0.15mm (1.D)

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

Benzo(a)pyrene (10ppm on vial)

4000000-252.10
252.10 1252.10 1250.10

1250.10 2500000250-10 jLe6.10
35000001126.10 J126.10 3500000
1 2250000 ]
30000004 2000000; 3000000
2500000 1750000 2500000
1500000 ]
20000004 1 2000000
1 1250000 ]
150000(}: 1000000 1500000
] 750000 i
10000064 . 1000000
] 500000 !
5000001 ] i
: 250000 500000
] | ] | i

0 T \ ‘ 0] L 7/ T 0 Ly

T ‘ T T T T ‘ T 7 7 7 7 I 7 7 7 7 7 7 7 7 I 7 7 7 7 I ‘ ‘ ‘ ‘ ‘P ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
16.75 17.00 9.10 \_/9-/1/5 9.20 9.25 9.10 0.15 9.20 9.5
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Analysis Throughput

Sample pertime

What should we keep in mind when using a narrow bore column?
z Co | u @apacity and Scan rate(Scan Speed)
30m x 0.25mm (I.D) 20m x 0.15mm (1.D) 20m x 0.15mm (1.D)

1,2 -Dichlorobenzene

Scan/SIM: 5,000u/sec Scan/SIM: 5,000u/sec Scan/SIM: 10,000u/sec
10 points 6 points 10 points
I 5 41146.00
e 550047550 1o
17500-{111.00 {111.00 17500
] 5000
15000 ] 15000{
1 4500-] ]
12500{ 1 12500;
] 4000-|
10000{ ] 10000
1 3500 ]
7500{ i 7500
1 3000 ]
50007’ ; 5000;
] 2500*7 ]
2500 1 ]
1 R ————7 5
T T— T o T T T 7 : o 20004 ‘ T T ‘\ —— / ‘ “ i 2007 b i) i)
5.50 555 560 565 3.100 3.12 3.150 3.175 3.200 3100 3425 | '3dso  '=zd,s
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Analysis Throughput

Sample pertime

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

DuraEase ion source (section)

f quadrupole side

High performance lon source

ec
column

repeller

Quadrupole rods with Prerod

e Ultra -fast scan performance without
e o sacrificing accuracy.
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Analysis Throughput

Sample pertime

Using narrow bore column method, we can meet 8270E criteria for all compounds

N-Nitrosodimethylamine  (1ppm with Split 30)

3000000

2750000 Q 74.1000 (+) 03 1.28e5
RT=1.7

2500000 1.3e5-
2250000
A 4 A 4

T 1 T 1 L L L L L T 1T 1 1 r 1T 11 T 1
1.66 1.68 1.70 1.72 1.74 1.76 1.78 1.80 1.82 184

2000000~

1750000 RT (mln)
Calibration (0.05ppm to 10ppm)
— RSE: 6.581% (0.05ppm to 10ppm)
1000000 Avea Rat
12 | N-Nitrosodimethylamine
750000 y = 1.054930x
10+ curve Fit: Default (Mean RF)
m Mean RF: 1.054930e+000
o {V SRSD: O30T
RSE: 6.581757
250000-] M J \MMM W M N

olrlr—

Conc.Ratio
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Analysis Throughput

Sample pertime

Using narrow bore column method, we can meet 8270E criteria for all compounds

Benzo(b)fluoranthene (1ppm with Split 30)

3000000
Q 252.1000 (+) 3.98¢5
RT=8.793 RT=8.824
4.0e5+
2500000+
2250000+
_ A 4
I D L L L L L L L L L O
20000007 8.72 8.74 8.76 8.78 8.80 8.82 8.84 8.86 8.88
1750000+ RT (mm)
Calibration (0.05ppm to 10ppm)
— RSE: 5.897% (0.05ppm to 10ppm)
Area Rati
1000000+ 12
y = 1.084136x
10+ curve Fit: Default (Mean RF)
7500007 Mean RF: 1.084136e+000
8 SD RF: 6.393728e-002
%RSD: 5.897531
500000+ \M J 6-] RSE: 5.897531
250000 \MMM 4
Wt At 2
o Qo 25 T so sk 4o 45 s s5 6o es 70 75 8o 85 o 95 100 105 mi 0 :
0 1 2 3 4 5 6 7 8 9 10

Conc.Ratio
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Analysis Throughput

Sample pertime

Using a faster scan speed, the library search scores for all compounds are similar
across all methods.

100
ﬂ .' a ) O ~
_ _ o X0 e oo ® ® ,00° - ° 4
Method Scan only n=3 Scan/SIM _n=3 S g5 B S ®c0 © | o &° g
0.25 sec or less 3 80 ° )
Loop Time (Scan: 0.1 sec, 2 v
(Sampling rate) 0.3sec 0.1sec SIM 0.15 sec or less) ;_E 20 °
£
Scan range(m/z) 40-450 40-600 40-450 » 65 e
Scan Speed(u/sec) 1,428 10,000 4,285 60
55
Average Similarity Score 50
(85 compounds) 92.62 91.79 91.49 5 5 15 25 35 45 55 65 75 85
Compound ID

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

Z2Some c omp o un detutinganeshawdower similarity score
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.
Post Analysis /

Conceptualizing post processing in laboratory

Data processing £
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Post Processing

Pre -set report template

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

ICAL report Quant Report
(CCV, Sample, Duplicate)
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