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Improve Asset Utilization
Leverage and ProtecCt Your Investment Better

5977A -> 7890B ; 5977A € 7890B

During MSD vent... GC monitors GC/MSD

- Increases GC carrier gas flows, connection.

Cools MSD faster ] q__ ‘

2 40% Faster Vent Times ==
(280C > 100C)

- GC shuts down various
(GC) thermal zones

In event of MSD Failure...

- Stops GC Flows
- Don’t waste expensive He
- Don't build-up H,

| W

|-

Integrated GC-MSD Communication

Faster Maintenance, better asset protection,
safer H2 use
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If communication lost...
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Expanded Laboratory Capability
Increasing Asset Elexibility

FPD Plus

High
400C ol

T ."_,,,
~
| B
,

3 ., Higher
| e > 2.5 Response

Advanced components 45 Lower
r * Noise

UltiMetal Deactivation

Design Improvements for

enhanced performance 7890A FPD 7890B FPD Plus
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Expanded Laboratory Capability
Increasing Asset Flexibility

FPD Plus

150pA -

100000—: AMDBT

80000

Dibenzothiophenes in 4. 6 -DMDBT
Light Crude

€0000—

ASTM Method
requires operating

40000—

Advanced components | temperature above 2,3 DMDBT
0y 300C l C3-DBT's
UltiMetal Deactivation j UL
Design Improvements for e e e e e e e e

enhanced performance
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Expanded Laboratory Capability
Increasing Asset Flexibility

FPD Plus

Advanced components
UltiMetal Deactivation

Design Improvements for
enhanced performance
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ECD 31 Detector

Allows Cl-containing
pesticides in
environmental and food
samples to be detected
along with an FPD and
FID installed

Agilent Technologies

Dual MMI

Used commonly for high
throughput Mineral
Oil/Total Petroleum
Hydrocarbon (TPH)

environmental analysis
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7890B GC Detector Specifications

Agilent 7890B

Agilent 7890A

FID MDL 1.4 pg C/sec 1.5 pg C/sec
Linear range 10e7 10e7
D IBLL < 400 pg/mL < 400 pg/mL
Propane Propane
Linear range 10e5 10e5
ECD MDL 4.5 fg/sec 5.5 fg/sec
Linear range >5x 10e4 >5x 10e4
NPD
(BLOS) MDL for N 0.08 pg N/sec 0.1 pg N/sec
MDL for P 0.01 pg P/sec 0.03 pg P/sec
N Linear Range 10e5 10e5
P Linear Range 10e5 10e5
< 2.5 pg S/sec
FPD MDL for S (FPD) (FPD Plus) < 3.6 pg S/sec
< 45 fg P/sec
FPD MDL for P (FPD) (FPD Plus) < 60 fg P/sec
FPD S Linear range 10e3 10e3
FPD P Linear range 10e4 10e4
PFPD MDL for S (PFPD) <1 pg S/sec <1 pg S/sec
PFPD MDL for P (PFPD) <100 fg P/sec <100 fg P/sec
PFPD S Linear range Ca 10e3 Ca 10e3
PFPD P Linear range Ca 10e3 Ca 10e3
SCD MDL for S (SCD) < 0.5 pg/s < 0.5 pg/s
SCD S Linear range 10e4 10e4

. Agilent Technologies
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Integrated GC/MSD Communications
OpenLAB, MassHunter

5977AMSD
GC FPD ,PLUS®

Inert Flow Path

Agilent Technologies



Improving Performance:

Focus on sampte flowpath
Inert system Active system

Active or contaminated components in the
flow path, before the detector, can reduce
the overall sensitivity of the system

Consider the following:
Inlet liner
Gold seal
SSL inlet (weldment)
Column
Capillary Flow Device
Detector

The Mea of Confidence i : .
. Agilent Technologies
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Technologies that matter: Only from Agilent

Agilent has developed core competency in chemical vapor
deposition surface deactivation resulting in proprietary
processes to dramatically improve GC inertness.

Deactivation processes for:
*Glass
Steel
*Gold
*Glass wool

The Mea of Confidence
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Agilent Inert Flowpath SSL Inlet Option
Proprietary UltiMetal-Plus Treatment

Enhanced performance for trace GCMS and
GC-ECD analysis of pesticides and drugs of
abuse

Protects labile analytes contacting injector
metal structure during high volume injections

Available as 7890B Inert Flowpath option #114
or upgrade G3453B for 7890A/B

The IVIea of Confidence
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Putting it all- together — Inert Flow Path
Inert Flow Path verses Standard Flow Path

Drugs of Abuse 500 ppb using HP-5ms Ul

26000
1| Green = Inert Flow Path "

Blue = Standard Flow Path 5

Dronabinol
Oxycodone
Temazepam 4 A
Flunitrazepam

Diacetyl morphine

20000

abhwbdE

10000 | AT 7 SrSEIANNP WP

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20.20 20.40 20.60 20.80 21.00 21.20 21.40 21.60

Column: Agilent J&W HP-5ms Ul 30 m x 0.25 mm x 0.25 um

Oven: 100°C 4 min hold, 10°/min to 280°C, 6 °/min to 300°C (4.67 min hold),

Carrier : Helium 52.7 cm/s (2 mL/min) set at 100°C, EPC-Constant Flow

Inlet: Pulsed Splitless 35 PSI pulse until 0.73 min, 0.75 min purge 50 ml/min, gas saver 20, ml/min at 2 min
Inlet liner: Ultra Inert with wool / Standard single taper liner with wool (p/n 5190-3165)

Gold Seal: Ul Gold Seal / Standard gold seal

Detector: MSD Scan mode 40 t0 450 m/z, 230 °C source temp, 150 °C Quad temp, 310 °C transfer line

The Mea of Confidence
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Agilent Inert Flow Path Solution

The Mea of Confidence
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http://intranet.chem.agilent.com/Workspaces/Images1/Entitled Partner/082865/Shared Images/7890B_5977A_7693A_Tray_Front.tif
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Integrated GC/MSD Communications
OpenLAB, MassHunter

Integrated Intelligence

5977AMSD
GC FPD ,PLUS®

Inert Flow Path

Agilent Technologies



WMéegoatdddniédligenteols A Smarter GC System
Completely Updated with Autolmport to Method

Integrated Intel (g
@ Speed gain

Integrated GC c:

Barcode Scannir

Integrated early-

GC:MSD commt

3D Interactive Ci

Sleep-Wake Mot
... Also coordina

The Mea of Confidence
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1.4685

() Translate

() Best Efficiency

Length {m)

Inner Diameter (pm)

Film Thickness (um)

Phase Ratio

Inlet Pressure (gauge)

Outlet Flow (mL/min)

AverageVelocity (cmfs

QOutlet Pressure (abs)
Holdup Time

Qutlet Velocity {cmfs)

(7) Isothermal
@ Ramps

2 &

Last fileimparted:

Original Method Parameters

Gas He -

m 15m

0 11003 psi

u 2.9999 mL/fmin

U 22,37 cm/sec

0 14.696 psi

: U 1.1176 min

23.043 cm/zec

Ramp Rate Final Temp  Final Time

F(Cimin) () {min)

:

1 [10.0000 75 10

2 |0.0000 0 a

B8 8 8 8 8 B B

2

15m m

530 pm

(==

1pm

132.5
—U

0,7325 psi 0

4,351 mLmin _ Q

32,8349 amfsec U

14.696psi - )

0.76105 min : U

33.421 cmyfzec

Ramp Rate Final Temp  Final Time

F(eCjmin) (%) {min)

30 0.63

1 [14.6845 75 6.81

2 |0.0000 0 a
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IntegeatedPinteligenge ... A Smarter ( =

Faster-and easiermethod development

(i3 Ports Frcier

190912 - 413E

HP-1

2 l"é’d '3 Kier configuration

elop methods easier

— ‘ _ m"‘fﬁ% %56 muJ
T‘ 1 e—_ .
| e-feeapnack o s [NAge assets more efficiently

MSD communication 4 B icct system better

Y

‘ e and Ps Bar Code Scanning Option

&

Autolnput rnlumn liner and septum

| information into mef_hod Inteé ? %1
Y 977A MSWith Parts Finder for e e T1ETS 1,

consumables Management.

The Mea of Confidence
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http://www.chem.agilent.com/en-US/products-services/Software-Informatics/OpenLAB-CDS-Chemstation-Edition/Pages/default.aspx

IntegratedAntadligémcatiaA Smarter GC System

Avold-Unplanned Bowntime

=

. '&thﬁdhiumthmmmy :
Integrated Intelllgence e
- ; ’Cdlecmumw-mnw 0 nacsons i IEJ’
Integrated GC calculators . s ]
SIGEG Qeternine yoar maintenance schedule, {W’W .~ - E;
not your instrumen e =—a
Barcode ‘'Scanning Wlth Auto-Input [tridere 0 v O
« Use only the consumables you need, when | soasee i ® O
\B‘“"'““” 2 Ijoctions — E]‘
Integ P’é’t‘éﬂ?&rf{)%‘amtename feedback e
A _maintanancao COD bl oy el
I"\IIIaIIILCIIaIIbC DU IJUIII. IIILU yUul \& |
GC:MSD communication

Early Mamtenance Feedback

3D Interactive Consumable and Parts Finder Loler

When productlon or shlpment

Sleep-Wake Modes decisions are on the line,
.. Also coordinated with 5977A MSD LaNSiRE B AREESA st

Y LO0UU0S

The Mea of Confidence
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[{3 Parts Finder - g

M > Agilent 7890B > Top > Select anInlet > Multimode Inlet Parts > Liners

{E A FIND PARTS

PARTS FINDER

FIND PARTS
PARTS LIST E Ultra Inert Split Liners E
Add To Parts List = Add To Favorites
FAVORITES
[l Part Number Part Description
UPDATES [l 5190-2234 Liner, ultra inert, split, straight, glass wool
5190-3164 Liner, Ultra Inert deactivation, split, straight, glass wool, 5/pk
HELP 5150-3168 Liner, Ultra Inert deactivation, split, straight, glass wool, 25/pk
|:| 5150-2295 Liner, ultra inert, universal, low pressure drop, GW
51590-3165 Liner, Ultra Inert, universal, low pressure drop, glass wool, 5/pk
|:| 51590-3169 Liner, Ultra Inert, universal, low pressure drop, glass wool, 25/pk
|:| 5190-4048 Liner, GC, Ultra Inert, straight, 0.75 mm id, recommended for SPME injections
Click Add to Parts List
PROMOTIONS

The Mealsure| of Confidence

Agilent Technologies

19



Rtegated OptelHgegdexpeAstmarter GC System

Reducing DependetiCe on He

Agilent 78908 Configuration: Instrument 1 ]
Connection | Configuation| (¢ Rescuace Conservaton

vz
8 FRouCe gas and POWer CONSUMETon Dy sAting Qe saver and nstrument schedule optons

Integrated Intelligence

rizped G gl

Barco BeathiMaith Auto-Input - =
*~ Choose to condition GC before firstrun — e *
Inteataled 7t palYsnARgE Teedback =

S O N N

Protect system better
Sleep-Wake Function

GC:MSD communication

3D Interactive Consumable and Parts Finder SRRy Lo asier
€ansave as muchas 15%ingas

Sleep-Wake Modes US32a ~ QRS er

... Also coordinated with 5977A MSD in??}ﬁ’rﬁfﬁ%ﬁ’niny |absf/§ﬁw

The Mea of Confidence
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Today’s Challenges

_ * Productivity
Economic « Investment Protection
- Routine - » Cost of Ownership
» Ease-of-Use
Economic - Time = Money
- Method - « Skilled Resources
Development ... Harder to Find
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Integrated GC/MSD Communications
OpenLAB, MassHunter

Gas/Power Resource Managment
OpenLAB, MassHunter

Integrated Intelligence

5977AMSD
GC FPD ,PLUS®

Inert Flow Path

Agilent Technologies



Introducing the 7890B Gas Chromatograph
Re-defining Premiaym Gas Chromatography

Improved Performance Specifications
Best-in-class package of performance specifications

New & Expanded Accessories & Options
Improved FPD-Plus detector
ECD as 3" detector option
New Inert Flowpath option
Dual MMI inlets

Integrated Intelligence Functions
GC-MSD communication
Sleep-wake function
Method development calculators
3D Interactive Graphical Parts Finder
Early Maintenance Feedback
Barcode Scanning with Auto-Input

The Mea of Confidence

22

Agilent Technologies



New Agilent 5977 Series GC/MSD

The 5977 is the new Agilent GC/MSD platform and replaces the
5975C and 5975E systems

Improves performance with high sensitivity Extractor lon
Source

MassHunter GC/MS Acquisition

MassHunter and MSD ChemStation data analysis
Integration of new Agilent Vacuum Pumps brings intelligent
operation

Direct Communication between 7890B and 5977A for more
productivity

‘7%~ Agilent Technologies



New Agilent 5977 Series GC/MSD

What is the same as 59757
v Quality
v Reliability
v Proven core technology since 5973/5975
* |nert lon Source
« Heatable Gold Quartz Quadrupole
« Triple Axis Detector
« High Energy Diode
* Triple Channel EM Detector
* Productivity Software
(MSD ChemStation Data Analysis)




New Agilent 5977 Series GC/MSD

What is new with 59777

v’ Better Performance
« High Sensitive Extractor lon Source
* Improved Agilent Vacuum Pump
v More Productivity
* Direct Communication 7890B&5977A
* Protect system
« Vent the system faster
 Power save (Sleep/Wake)
 MassHunter Software
« Data Acquisition (Method/Sequence)
« Data Analysis




New Extractor lon Source for 5977

Why the Extractor EI Source?

Increase Iin ion count
v True increase in sensitivity

¥

Better trace level precision
v Lower IDL and MDL

Proven sensitivity increase demonstrated with
over 1500 7000 Series GC/TQ!

Agilent Technologies

January 6, 2013



Comparison between Inert lon Source and
Extractor lon Source
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More improvements on 5977’s Extractor lon Source:
Improved Thermal Profile

Why is this important? 5977 result
Better performance of high boilers There is no response
I.e. PAH even at lower concentration! A trending with new 5977

Extractor Source

5975 result
Two years ago

Response of high boiling  2PPD PAH

l compounds (PAH) was
declining over sequential 10 |njections

Injections 80 min analysis

fif Improvement for better Mass
200ppb PAH Spectrometer of Gas Chromatograph

The Mea of Confidence
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New Agilent 5977 Series GC/MSD

What is new with 59777

v’ Better Performance
« High Sensitive Extractor lon Source
* Improved Agilent Vacuum Pump
v More Productivity
* Direct Communication 7890B&5977A
* Protect system
« Vent the system faster
 Power save (Sleep/Wake)
 MassHunter Software
« Data Acquisition (Method/Sequence)
« Data Analysis




Better HW Features: Agilent Turbo Pump (V304)

Innovation for:
*Higher pumping performance
» especially for He and H,
*High reliability
* lower cost of operation

Agilent Quality Standard

TwisTorr 304 FS

Press release : http://www.agilent.com/about/newsroom/presrel/2012/19dec-cal2077.html

Agilent Technologies


http://www.agilent.com/about/newsroom/presrel/2012/19dec-ca12077.html
http://www.agilent.com/about/newsroom/presrel/2012/19dec-ca12077.html
http://www.agilent.com/about/newsroom/presrel/2012/19dec-ca12077.html
http://www.agilent.com/about/newsroom/presrel/2012/19dec-ca12077.html

Better HW Features: Agilent Rough Pumps

—

New DS42i New IDP-3c
High performance High performance
Energy saving design Oil-free scroll pump
“Inverter” mode not active with diff pump NH3 ClI compatible

with Agilent Quality Standards
The Meaof Confidence
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Saving Energy and Time
Power Consumption -

5977

350 Power

2300 - saved

2250 - ]

0?200 . 200
150 - 3
100 - 5

50 - 3
0 | . Fo0
Normal  Standby 50
Op
0
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Time saved using Fast Vent
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\/aoant
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0 | 4 | 6 | 7 | 15 | 20 | 23 | 30 IY35 | 40 |
Time(min) )
Time saved
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Example of Cost simulation of saving power with
Agilent 7890B/5977A at Environmental Lab

Assumptions
« GC/MSD cycle time: 40 minutes (30min for data acq./10 min for cool down & prep)
« Sample: 30 samples/day
« Working day: 5 days/week, no operating on Sat/Sun

GC/MSD wake time = 40 min/sample * 30 samples * 5 days/week
= 6,000 min/week = 100 hours/week
= 32 kWh

GC/MSD sleep time = 168 hours/week — 100 hours/week = 68 hours/week
=13 kWh

Total Power usage (1 week) = 45 kWh (with Sleep mode)

Total Power Usage (1 week) = 54 kWh (without Sleep mode)

Weekly MS Power saving per instrument = 9kWh (17%)

The Mea of Confidence .-. . .
. Agilent Technologies
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New Agilent 5977 Series GC/MSD

What is new with 59777

v’ Better Performance
« High Sensitive Extractor lon Source
* Improved Agilent Vacuum Pump
v More Productivity
* Direct Communication 7890B&~5977A
* Protect system
« Vent the system faster
 Power save (Sleep/Wake)
 MassHunter Software
« Data Acquisition (Method/Sequence)
« Data Analysis




Key features of “Direct Communication” between

/890B and 597/7A

Sleep/Wake mode

* In sleep mode, MSD will go to the Power save mode (320W - 190W)
=>» Laboratory Operating Cost Reduction (see the previous slide for detail)

Safety Control
« [f5977A MSD Pumps fail, 7890B will shut off the gas supply for protecting
GC/MSD system.

=» Helium Carrier gas : This prevents wasting gas.
=» Hydrogen Carrier gas: This reduces the risk of explosion in MSD.

Cool Down MSD Faster (FastVent)

 When MSD Vent Cycle started, GC will cool down MSD analyzer at the
optimum gas flow to MSD.

» = Less time to wait for cooling down MSD analyzer (40 min = 25 min when cooling
down from 280C to 100C)

The Mea of Confidence
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New Agilent 5977 Series GC/MSD

What is new with 59777

v’ Better Performance
« High Sensitive Extractor lon Source
* Improved Agilent Vacuum Pump
v More Productivity
* Direct Communication 7890B&5977A
* Protect system
« Vent the system faster
 Power save (Sleep/Wake)
« MassHunter Software
« Data Acquisition (Method/Sequence)
« Data Analysis




MassHunter GC/MS Acquisition for GC/MSD

Unified GC/MS Acquisition and

MassHunter Data Analysis; with
MSD ChemStation workflow for GC/MSD

Familiar GC/MS Acquisition]

Simplified MSD
Method Editor

e

Acquisition

e K e E \
Comprehensive EMF | ** New GC Driver with
(Including MS) Integrated Calculators

MassHunter ' m"
Quant Qual

MSD ChemStation

The Mea of Confidence
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GC/MSD Software
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MassHunter GC/MS Acq

And Use Either

uisition

MassHunter Data Analysis

OR
MSD ChemsStation Data

Analysis

G1701FA

Agilent Technologies




MSD Productivity ChemStation OR MassHunter?

1-Year Software Maintenance Agreement

@ISD ChemStation MassHunter A

Established Agilent GC/MSD User Look and feel of modern software
« Adding instrument to routine production
» Established workflows

Superior Quantitation

« Macros, Macros, Macros 21CFR11 & Other Regulated Labs
DRS or Screener DB Multi disciplinary MS lab
EnviroQuant User « Have Agilent Triple Quad or (Q-)TOF

* LC/MS, ICP-MS, & GC/MS

» Uses the US EPA workflow, especially
« MS and MS/MS

reports and QA/QC criteria.

« MassHunter EnviroQuant targeted for
late 2013

. _/

The Mea of Confidence
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The Value of G1701FA Software

Sequence Instrument

All Inclusive G1701FA Software Package
* MassHunter GC/MS Acquisition

Fie Melhes Glvermsearom Specnim Colete Guamistc (ot beprts Taoi Optem e Ny
LEes JPFEm HERT T OB LR 22202
DOEBEQE £ o 586 LI Wbt DO Gl @ 7

« MassHunter Quantitative Analysis e e

 MassHunter Qualitative Analysis

* MSD ChemStation Data Analysis

* 21CFR11 Compliance tools (Acquisition and
MH Quantitative Analysis)

* GC/MS and LC/MS Translators

Collated User Information

* Workflow guides, Video Tutorials, allinone | e f""l;m_‘..w rr—sm————crrrr
location ——r ; : - =
Support -
- 1yr Upgrade, Updates, and Phone Support GRS
* Training and Familiarization options ESHE L PER R

The Mea of Confidence
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Expanded Capabilities: 7890B/5977A

« Extractor El source *Sequence Scheduler

* Increased ion count ; . :Standby” posf run
« S/N > 1500:1 7 * “Ready to run” from standby

fq (ind f N * “Bake Mode” as needed
* IDL <10 fg (industry first) « Factory backflush option
 Improved thermal profile

* Fast Vent capability
« DS42i rough pump*“standby”
power reduction

Higher lon Count @ Save Time & Energy

Better Vacuum by

Agilent Pump
* New Agilent V304 Turbo :
« TwisTorr Faster Scanning
 Molecular Drag technology S — S — » 20,000 u/s

» Improved pumping light gases * But never equal to the 7200 Q-

« H, (220 L/s): He (255 L/s) TOF speed or ‘scan’ sensitivity
* Agilent Floating Suspension Safety/Protecti on
* Longer life * Vacuum failure = Shut off gas 7890B GC Features

* Quiet operation (He or H2) » EMF, calculator, etc.

All of 5975’s features also built in 5977, such as “Gold Quad”, SIM/Scan, Gain
tuning, Triple-Axis Detector, Trace lon Detection, Auto ClI, etc..

The Mea of Confidence
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