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Control systems and components for aerospace
and related high-technology markets. Aviation fuel
filtration products.

Aerospace

Markets Parker serves:

Commercial transport

 Military aircraft and missiles

 Regional transports

 General aviation

 Business aircraft

 Helicopters

 Engines

 Power plants/power generation

Construction machinery

 Automotive

 Agriculture

 Transportation

 Mobile machinery

 Natural resources

 Machine tools

 Aerial lift

 Plastic machinery

 Mining equipment

 Hoists & cranes

 Lawn & garden

Industrial machinery

 Conveyors

 Pulp & paper

 Metalworking

 Process control

 Printing

 Semiconductor manufacturing

 Packaging

 Mobile air conditioning

 Mobile & industrial generators

 Industrial refrigeration

 Supermarket refrigeration

 Commercial refrigeration

 Residential air conditioning

 Fuel dispensing

 Chemical processing

 Telecommunications

 Information technology

 Marine

 Environmental

 Oil & gas exploration

 Process analytical applications

 Medical & bio/pharmaceutical

PParker is the world’s leading diversified manufacturer of motion and
control technologies and systems serving many markets.

Rigid and flexible connectors and associated
products for pneumatic and fluid systems.
Hydraulic & pneumatic components and systems.

Machine Tool

Hydraulic and fluid connector components and
complete systems for mobile machinery.

Pneumatic, electromechanical and connector
components plus filtration for automation systems.

Food & Beverage

System-control and fluid-handling components
and systems for refrigeration, air-conditioning
and industrial equipment.

Industrial and commercial sealing devices plus
connector and related products.

Electronics

Instrumentation

Hydraulic, fluid connector, seal, pneumatic, air
conditioning and filtration components and systems.

High-quality critical flow components for process
instrumentation, ultra-high-purity, medical and
analytical applications.

Refrigeration & Air Conditioning

Marine Mobile Machinery

Aerospace      Automation      Climate & Industrial Controls       Filtration       Fluid Connectors      Hydraulics      Instrumentation     Seal

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS AND/OR SYSTEMS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE DEATH,
PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors provide product and/or system options for further
investigation by users having technical expertise.  It is important that you analyze all aspects of your application and review the information concerning the product
or system in the current product catalog.  Due to the variety of operating conditions and applications for these products or systems, the user, through its own analysis
and testing, is solely responsible for making the final selection of the products and systems and assuring that all performance, safety and warning requirements of
the application are met.

The products described herein, including without limitation, product features, specifications, designs, availability and pricing, are subject to change by Parker
Hannifin Corporation and its subsidiaries at any time without notice.

The items described in this document are hereby offered for sale by Parker Hannifin Corporation, its subsidiaries or its authorized distributors. This offer and its
acceptance are governed by the provisions stated in the "Offer of Sale".

Offer of Sale

Legal Notifications

WARNING!
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!NALYTICAL฀'AS฀3YSTEMS

�

&)$฀'AS฀3TATIONS

▲฀ )DEAL฀FOR฀UP฀TO฀�
�฀&)$S

▲฀0RODUCES฀5(0฀ZERO฀AIR฀FROM฀HOUSE฀COMPRESSED฀AIR฀������฀PPM฀
4(#	฀AND฀��������฀PURE฀HYDROGEN฀IN฀ONE฀ENCLOSURE

▲฀%LIMINATES฀INCONVENIENT฀AND฀DANGEROUS฀ZERO฀AIR฀AND฀HYDROGEN฀
CYLINDERS฀FROM฀THE฀LABORATORY

▲฀ )NCREASES฀THE฀ACCURACY฀OF฀ANALYSIS฀AND฀REDUCES฀THE฀CLEANING฀
REQUIREMENT฀OF฀THE฀DETECTOR

▲฀2ECOMMENDED฀AND฀USED฀BY฀MANY฀'#฀AND฀COLUMN฀฀
MANUFACTURERS

▲฀0AYBACK฀PERIOD฀OF฀TYPICALLY฀LESS฀THAN฀ONE฀YEAR

▲฀!UTOMATIC฀WATER฀lLL฀AS฀STANDARD

▲฀3ILENT฀OPERATION฀AND฀MINIMAL฀OPERATOR฀ATTENTION฀REQUIRED

0ARKER฀"ALSTON�S฀&)$
����฀AND฀฀
&)$
����฀'AS฀3TATIONS฀CAN฀PROVIDE฀
BOTH฀HYDROGEN฀GAS฀AND฀ZERO฀GRADE฀AIR฀TO฀
&)$฀DETECTORS฀ON฀'AS฀#HROMATOGRAPHS�฀฀
4HESE฀SYSTEMS฀ARE฀SPECIlCALLY฀DESIGNED฀
TO฀PROVIDE฀FUEL฀GAS฀AND฀SUPPORT฀AIR฀TO฀฀
�
�฀&LAME฀)ONIZATION฀$ETECTORS�฀&LAME฀
0HOTOMETRIC฀$ETECTORS฀OR฀4OTAL฀฀
(YDROCARBON฀!NALYZERS�

(YDROGEN฀GAS฀IS฀PRODUCED฀FROM฀DEION

IZED฀WATER฀USING฀A฀0ROTON฀%XCHANGE฀
-EMBRANE฀#ELL�฀฀4HE฀HYDROGEN฀GENERA

TOR฀COMPARTMENT฀UTILIZES฀THE฀PRINCIPLE฀
OF฀ELECTROLYTIC฀DISSOCIATION฀OF฀WATER฀AND฀
HYDROGEN฀PROTON฀CONDUCTION฀THROUGH฀
THE฀MEMBRANE�฀฀4HE฀HYDROGEN฀SUPPLY฀
PRODUCES฀UP฀TO฀���฀CC�MIN฀OF฀��������฀
PURE฀HYDROGEN฀WITH฀PRESSURES฀TO฀฀
��฀PSIG�

&)$฀'AS฀3TATION

!LL฀0ARKER฀"ALSTON฀GAS฀GENERATORS฀฀
MEET฀.&0!฀��!฀AND฀/3(!฀��������฀
REGULATIONS฀GOVERNING฀THE฀STORAGE฀OF฀
HYDROGEN�

0RODUCED฀AND฀SUPPORTED฀BY฀AN฀)3/฀
����฀REGISTERED฀ORGANIZATION�฀0ARKER฀
"ALSTON�S฀HYDROGEN฀GENERATORS฀ARE฀THE฀
lRST฀BUILT฀TO฀MEET฀THE฀TOUGHEST฀LABORA

TORY฀STANDARDS฀IN฀THE฀WORLD�฀#3!�฀5,�฀฀

#%฀AND฀)%#฀�����

:ERO฀AIR฀IS฀PRODUCED฀BY฀PURIFYING฀ON
SITE฀
COMPRESSED฀AIR฀TO฀A฀TOTAL฀HYDROCARBON฀
CONCENTRATION฀OF฀�฀���฀PPM฀�MEASURED฀
AS฀METHANE	�฀฀4HE฀ZERO฀AIR฀COMPARTMENT฀
PRODUCES฀UP฀TO฀����฀CC�MIN฀OF฀:ERO฀
'RADE฀!IR�

4HE฀&)$฀'AS฀3TATIONS฀ARE฀COMPLETE฀
SYSTEMS฀WITH฀STATE
OF
THE
ART�฀HIGHLY฀
RELIABLE฀COMPONENTS฀ENGINEERED฀FOR฀
EASY฀INSTALLATION�฀OPERATION�฀AND฀LONG฀
TERM฀PERFORMANCE�฀฀4HE฀0ARKER฀"ALSTON�฀
&)$
����฀AND฀&)$
����฀ELIMINATE฀ALL฀
THE฀INCONVENIENCES฀AND฀COST฀OF฀ZERO฀
AIR฀AND฀HYDROGEN฀CYLINDER฀GAS฀SUPPLIES฀
AND฀DEPENDENCE฀ON฀OUTSIDE฀VENDORS�฀฀
5NCONTROLLABLE฀PRICE฀INCREASES�฀฀
CONTRACT฀NEGOTIATIONS�฀LONG฀TERM฀COM

MITMENTS�฀AND฀TANK฀RENTALS฀ARE฀NO฀LONGER฀
A฀CONCERN�฀฀7ITH฀AN฀&)$฀'AS฀STATION�฀YOU฀
CONTROL฀YOUR฀GAS฀SUPPLY�
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Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

�

&)$฀'AS฀3TATIONS

0RINCIPAL฀3PECIlCATIONS
&)$฀'AS฀3TATIONS

(YDROGEN฀0URITY฀ ��������

:ERO฀!IR฀0URITY฀ ����฀PPM฀�TOTAL฀HYDROCARBON฀AS฀METHANE	

-AXIMUM฀(YDROGEN฀&LOW฀2ATE฀ &)$
�����฀ ��฀CC�MIN฀ ฀ ฀ ฀
฀ &)$
�����฀ ���฀CC�MIN

-AXIMUM฀:ERO฀!IR฀&LOW฀2ATE฀ &)$
�����฀ ����฀CC�MIN฀ ฀ ฀
฀ &)$
�����฀ ����฀CC�MIN

%LECTRICAL฀2EQUIREMENTS฀ ���฀6!#�฀��฀(Z�฀���฀7ATTS

(YDROGEN฀/UTLET฀0RESSURE฀ ��฀PSIG

:ERO฀!IR฀/UTLET฀0RESSURE฀ ��
���฀PSIG

#ERTIlCATIONS฀ )%#฀����
��฀#3!฀�����฀5,฀�����฀#%฀-ARK

$IMENSIONS฀ ����vW฀X฀��vD฀X฀����vH฀���CM฀X฀��CM฀X฀��CM	

)NLET฀0ORT฀ ���v฀.04฀�FEMALE	฀COMPRESSED฀AIR฀SUPPLY

/UTLET฀0ORT฀ ���v฀#OMPRESSION

3HIPPING฀7EIGHT฀ ��฀LBS���฀KG

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME
-ODEL฀ $ESCRIPTION

"��
����฀ 2ESIN฀"ED฀#ARTRIDGE

�������฀ $ESICCANT฀#ARTRIDGE

&)$
�����฀&)$
����฀ &)$฀'AS฀3TATION

-+&)$����฀ -AINTENANCE฀+IT฀�)NCLUDES฀�฀EACH฀DESICCANT฀CARTRIDGE�฀฀
฀ �฀EACH฀RESIN฀BED฀CARTRIDGE�฀AND฀�฀EACH฀lLTER฀CARTRIDGE	

0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ ,&&)$'3
0-

%XTENDED฀3UPPORT฀WITH฀ &)$
����
$.��฀&)$
����
$.�฀
��฀-ONTH฀7ARRANTY

4HE฀#HROMATOGRAMS฀�BELOW	฀COMPARE฀
BASELINES฀PRODUCED฀BY฀A฀0ARKER฀"ALSTON฀
:ERO฀!IR฀'ENERATOR฀AND฀BOTTLED฀FUEL฀AIR�฀฀
4HE฀BASELINE฀PRODUCED฀BY฀THE฀0ARKER฀
"ALSTON฀'ENERATOR฀IS฀VERY฀mAT�฀WITH฀NO฀
mUCTUATIONS฀OR฀PEAKS�฀IN฀COMPARISON฀WITH฀
THE฀CHROMATOGRAM฀OF฀THE฀BOTTLED฀AIR฀FUEL฀
SUPPLY�฀WHICH฀HAS฀MANY฀PEAKS฀RANGING฀
FROM฀���฀PPM฀TO฀
���฀PPM�

"ASELINE฀&)$
����฀'AS฀3TATION

(YDROGEN฀4ECHNOLOGY

"ASELINE฀"OTTLED฀&UEL฀!IR

���

����

�


����


���
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WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

�

(YDROGEN฀'ENERATORS฀FOR฀&UEL฀'AS

▲฀ )DEAL฀FOR฀FUEL฀GAS�฀UP฀TO฀��฀&)$�S

▲฀ %LIMINATES฀DANGEROUS฀AND฀EXPENSIVE฀HYDROGEN฀GAS฀CYLINDERS฀
FROM฀THE฀LABORATORY

▲฀ #ERTIlED฀FOR฀LABORATORY฀USE฀BY฀#3!�฀5,�฀)%#�฀�����฀฀
AND฀#%฀-ARK

▲฀ #OMPACT฀AND฀RELIABLE฀
฀ONLY฀ONE฀SQUARE฀FOOT฀OF฀BENCH฀฀฀฀฀฀฀
SPACE฀REQUIRED

▲฀ 5SES฀NO฀LIQUID฀CAUSTICS

0ARKER฀"ALSTON�S฀0ROTON฀%XCHANGE฀
-EMBRANE฀�0%-	฀#ELL฀ELIMINATES฀THE฀
USE฀OF฀LIQUID฀ELECTROLYTES฀WITH฀HYDROGEN฀
GENERATORS�฀฀

0ROVEN฀IN฀OVER฀������฀'#฀INSTALLATIONS฀
WORLDWIDE�฀฀0ARKER฀"ALSTON�S฀GENERATORS฀
ARE฀THE฀MOST฀RELIABLE฀HYDROGEN฀GEN

ERATORS฀ON฀THE฀MARKET�฀฀-AINTENANCE฀
REQUIRES฀ONLY฀A฀FEW฀MOMENTS฀PER฀YEAR฀

฀NO฀INCONVENIENT�฀EXTENDED฀DOWNTIME�

3IMPLY฀CHANGE฀THE฀DEIONIZER฀BAG฀EVERY฀
SIX฀MONTHS฀AND฀THE฀DESICCANT฀CARTRIDGE฀
WHENEVER฀IT฀TURNS฀FROM฀LIGHT฀BLUE฀TO฀
GREY�

$EIONIZED฀WATER฀IS฀ALL฀THAT฀IS฀REQUIRED฀
TO฀GENERATE฀HYDROGEN฀FOR฀WEEKS฀OF฀
CONTINUOUS฀OPERATION�

7ITH฀AN฀OUTPUT฀CAPACITY฀OF฀UP฀TO฀���฀
CC�MINUTE�฀ONE฀GENERATOR฀CAN฀SUPPLY฀
��������฀PURE฀HYDROGEN฀FOR฀UP฀TO฀
SEVERAL฀&)$�S�฀฀"ASED฀ON฀CYLINDER฀GAS฀
SAVINGS฀ALONE�฀A฀0ARKER฀"ALSTON�฀฀
HYDROGEN฀GENERATOR฀PAYS฀FOR฀ITSELF฀IN฀
LESS฀THAN฀A฀YEAR�

!LL฀0ARKER฀"ALSTON฀HYDROGEN฀GENERATORS฀
MEET฀.&0!฀REQUIREMENTS฀AND฀/3(!฀
��������฀REGULATIONS฀GOVERNING฀THE฀
STORAGE฀OF฀HYDROGEN�

0RODUCED฀AND฀SUPPORTED฀BY฀AN฀)3/฀����฀
REGISTERED฀ORGANIZATION�฀0ARKER฀"ALSTON�S฀
HYDROGEN฀GENERATORS฀ARE฀THE฀lRST฀BUILT฀TO฀
MEET฀THE฀TOUGHEST฀LABORATORY฀STANDARDS฀
IN฀THE฀WORLD�฀#3!�฀5,�฀#%฀AND฀)%#฀�����

-ODEL฀����฀(YDROGEN฀'ENERATOR
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(AVERHILL�฀-!฀s฀�
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WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

�

0RINCIPAL฀3PECIlCATIONS

-ODEL฀.UMBER฀ (�
��.!฀ ����฀ ����฀ ����

0URITY฀ ��������฀ ��������฀ ��������฀ ��������

&LOW฀2ATES฀ ��฀CC�MIN฀ ���฀CC�MIN฀ ���฀CC�MIN฀ ���฀CC�MIN

/UTLET฀0ORT฀ ���v฀COMPRESSION฀ ���v฀COMPRESSION฀ ���v฀COMPRESSION฀ ���v฀COMPRESSION

%LECTRICAL฀ ���฀6AC����฀6AC฀ ���฀6AC����฀6AC฀ ���฀6AC����฀6AC฀ ���฀6AC����฀6AC

0RESSURE฀#ONTROL฀ �฀TO฀��฀PSIG¢����฀ �฀TO฀��฀PSIG¢����฀ �฀TO฀��฀PSIG¢����฀ �฀TO฀��฀PSIG¢����
฀ ��฀TO฀��฀PSIG¢����฀ ��฀TO฀��฀PSIG¢����฀ ��฀TO฀��฀PSIG¢����฀ ��฀TO฀��฀PSIG¢����

$ELIVERY฀0RESSURE฀ �฀TO฀��฀PSIG¢����฀ �฀TO฀��฀PSIG¢����฀ �฀TO฀��฀PSIG¢����฀ �฀TO฀��฀PSIG¢����
฀ ��฀TO฀��฀PSIG¢����฀ ��฀TO฀��฀PSIG¢����฀ ��฀TO฀��฀PSIG¢����฀ ��฀TO฀��฀PSIG¢����

3HIPPING฀7EIGHT฀ ��฀LB฀���฀KG	฀DRY฀ ��฀LB฀���฀KG	฀DRY฀ ��฀LB฀���฀KG	฀DRY฀ ��฀LB฀���฀KG	฀DRY

$IMENSIONS฀ ��v(฀X฀��v7฀X฀��v$฀ ��v(฀X฀��v7฀X฀��v$฀ ��v(฀X฀��v7฀X฀��v$฀ ��v(฀X฀��v7฀X฀��v$
฀ ���CM฀X฀��CM฀X฀��CM	฀ ���CM฀X฀��CM฀X฀��CM	฀ ���CM฀X฀��CM฀X฀��CM	฀ ���CM฀X฀��CM฀X฀��CM	

฀

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

-ODEL฀ $ESCRIPTION
�������฀ $ESSICANT฀CARTRIDGE฀��฀EACH	
�������฀ $EIONIZER฀BAGS฀��฀EACH	
0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ 30%(�
0-
%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ (�
��
$.��฀����
$.��฀����
$.��฀����
$.�

(YDROGEN฀'ENERATORS฀FOR฀&UEL฀'AS

P2/4/.฀%8CH!.'%
-%-"2!.%฀C%,,

(YDROGEN฀4ECHNOLOGY
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Parker฀Hannifin฀Corporation฀
Filtration฀and฀Separation฀Division฀
Haverhill,฀MA฀•฀1-800-343-4048฀
www.parker.com/ags

Analytical฀Gas฀Systems
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▲฀ Eliminates฀dangerous฀and฀expensive฀hydrogen฀gas฀cylinders฀฀฀฀
฀ from฀the฀laboratory

▲฀ Exceeds฀OSHA฀1910.103฀and฀NFPA฀50A฀safety฀requirements

▲฀ Safe฀-฀produces฀only฀as฀much฀gas฀as฀you฀need

▲฀ Unique฀electron฀beam฀palladium฀cell฀technology

▲฀ Produces฀a฀continuous฀supply฀of฀99.99999+%฀pure฀hydrogen฀
฀ gas,฀ideal฀for฀carrier฀and฀fuel฀gas฀applications

▲฀ Compact฀and฀reliable฀-฀only฀one฀square฀foot฀of฀bench฀space฀
฀ required฀and฀designed฀to฀run฀continuously฀24฀hours/day฀฀฀฀฀฀฀฀฀฀
฀ -฀includes฀automatic฀water฀fill

▲฀ Simple฀annual฀maintenance,฀no฀desiccant฀cartridges

▲฀ Certified฀for฀laboratory฀use฀by฀CSA,฀UL,฀IEC฀1010,฀and฀CE฀Mark

Model฀H2PD-300฀UHP฀Hydrogen฀Generator

Parker฀Balston®฀Hydrogen฀฀฀฀฀฀฀฀฀฀฀
Generators฀eliminate฀the฀need฀for฀
expensive,฀dangerous,฀high฀pressure฀
cylinders฀of฀hydrogen฀in฀the฀labora-
tory.฀฀It฀is฀no฀longer฀necessary฀to฀
interrupt฀important฀analysis฀to฀฀
change฀cylinders.฀

Generator฀flow฀capacities฀of฀up฀to฀฀฀฀
300฀cc/min.฀of฀ultra฀high฀purity฀฀
hydrogen฀are฀available.

Parker฀Balston฀Hydrogen฀Generators฀
are฀compact฀benchtop฀units฀designed฀
for฀use฀in฀the฀laboratory฀or฀in฀the฀
field.฀

Hydrogen฀gas฀is฀produced฀by฀elec-
trolytic฀dissociation฀of฀water.฀฀The฀re-
sultant฀hydrogen฀stream฀then฀passes฀
through฀a฀palladium฀membrane฀to฀
assure฀carrier฀grade฀purity.฀฀

Only฀hydrogen฀and฀its฀isotopes฀can฀
penetrate฀the฀palladium฀membrane;฀
therefore,฀the฀purity฀of฀the฀output฀gas฀is฀
guaranteed฀to฀be฀99.99999+%฀consis-
tently.฀This฀technology฀produces฀hydro-
gen฀at฀a฀guaranteed฀purity฀two฀orders฀
of฀magnitude฀greater฀than฀desiccant฀or฀
silica฀gel฀technologies.

Parker฀Balston฀Hydrogen฀Generators฀
offer฀many฀special฀features฀to฀ensure฀
safe฀and฀convenient฀operation.฀฀These฀
features฀include฀smart-display฀technol-
ogy฀system฀status฀at฀a฀glance฀and฀auto-
matic฀water฀fill฀for฀endless฀operation.

Hydrogen฀Generators฀for฀Fuel฀
and฀Carrier฀Gas

Applications

Gas฀Chromatographs

Emmissions฀Test฀Equipment

Hydrogenation฀Reactors

ICP-MS฀Collision฀Gas

Fuel฀Cells

NEWMulti-LingualSelector!
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!NALYTICAL฀'AS฀3YSTEMS

�

(YDROGEN฀'ENERATORS฀FOR฀&UEL฀
AND฀#ARRIER฀'AS

0RINCIPAL฀3PECIlCATIONS

(YDROGEN฀'ENERATORS฀ -ODELS฀ 3PECIlCATIONS

(YDROGEN฀0URITY฀ ฀ ����������

/XYGEN฀#ONTENT฀ ฀ ����฀PPM

-OISTURE฀#ONTENT฀ ฀ ����฀PPM

-AX฀(YDROGEN฀&LOW฀2ATE฀ (�0$
���฀ ���฀CC�MIN
฀ (�0$
���฀ ���฀CC�MIN฀

%LECTRICAL฀2EQUIREMENTS฀ ฀ ���฀6!#���฀(Z�฀����฀!MPS

(YDROGEN฀/UTLET฀0RESSURE฀ ฀ !DJUSTABLE�฀�฀TO฀��฀PSIG

#ERTIlCATIONS฀ ฀ )%#฀����
��฀฀#3!
฀ ฀ 5,฀�����฀#%฀-ARK

$IMENSIONS฀ ฀ ��vW฀X฀��vD฀X฀��vH
฀ ฀ ���CM฀X฀��CM฀X฀��CM	

/UTLET฀0ORT฀ ฀ ���v฀#OMPRESSION

3HIPPING฀7EIGHT฀฀ ฀ ��฀LBS฀���฀KG	
฀

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

$ESCRIPTION฀฀ ฀ -ODEL฀.UMBER

(YDROGEN฀'AS฀'ENERATOR฀ ฀ (�0$
����฀(�0$
���

%LECTROLYTE฀3OLUTION฀฀ ฀ ������

0RESSURE฀2EGULATOR฀฀ ฀ 7
���
����
���

)NSTALLATION฀+IT฀ ฀ )+����

0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀฀ 0$(�
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ (�0$
���
$.��฀(�0$
���
$.�

4HE฀0ARKER฀"ALSTON�฀(YDROGEN฀฀
'ENERATOR฀IS฀AN฀EXCELLENT฀SOURCE฀OF฀
ULTRA฀PURE�฀DRY฀HYDROGEN฀FOR฀A฀WIDE฀
RANGE฀OF฀LABORATORY฀USES�฀฀4HE฀GENERA

TOR฀IS฀USED฀EXTENSIVELY฀WITH฀'AS฀฀
#HROMATOGRAPHS�฀AS฀A฀FUEL฀GAS฀FOR฀
&LAME฀)ONIZATION฀$ETECTORS฀�&)$	�฀AS฀
A฀REACTION฀GAS฀FOR฀(ALL฀$ETECTORS�฀AND฀
AS฀A฀CARRIER฀GAS฀TO฀ENSURE฀ABSOLUTE฀
REPEATABILITY฀OF฀RETENTION฀TIMES�฀฀)N฀
HIGH฀SENSITIVITY฀4RACE฀(YDROCARBON฀
!NALYZERS฀AND฀AIR฀POLLUTION฀MONITORS�฀
THE฀HYDROGEN฀PRODUCED฀ENSURES฀THE฀
LOWEST฀POSSIBLE฀BACKGROUND฀NOISE�

/THER฀APPLICATIONS฀INCLUDE฀USING฀
HYDROGEN฀FOR฀HYDROGENATION฀REACTIONS฀
AND฀FOR฀&)$�S฀USED฀IN฀THE฀ANALYSIS฀OF฀
ENGINE฀GAS฀EMISSIONS฀IN฀THE฀AUTOMO

BILE฀INDUSTRY�

)N฀ALL฀APPLICATIONS฀THE฀0ARKER฀"ALSTON฀
(YDROGEN฀'ENERATOR฀SETS฀THE฀STANDARD฀
FOR฀SAFETY�฀OPERATIONAL฀PERFORMANCE�฀
AND฀DEPENDABILITY�

3IMPLE฀%XPERIMENTAL�฀4HE฀TWO฀MERGED฀BASELINES฀IN฀THE฀RIGHT฀CHROMATOGRAM฀WERE฀
CREATED฀USING฀A฀'OW
-AC฀'AS฀#HROMATOGRAPH฀3ERIES฀���฀EQUIPPED฀WITH฀A฀�$)$	฀
DISCHARGE฀IONIZATION฀DETECTOR฀WITH฀HYDROGEN฀SEPARATOR�฀)N฀CREATING฀BOTH฀BASELINES฀
�BLACK฀AND฀RED	฀THE฀GAS฀SAMPLE฀IS฀HYDROGEN฀FROM฀A฀HYDROGEN฀GENERATOR�฀"OTH฀
GENERATORS฀ARE฀THE฀SAME฀
฀AS฀HYDROGEN฀GAS฀IS฀PRODUCED฀FROM฀WATER฀VIA฀ELECTROLYTIC฀
DISASSOCIATION�฀BUT฀DIFFER฀SLIGHTLY฀AS฀ONE฀GENERATOR฀INCORPORATES฀A฀DESICCANT฀DRYING฀
TUBE฀AS฀A฀lNAL฀PURIlER฀WHILE฀THE฀SECOND฀GENERATOR฀HAS฀A฀PALLADIUM฀MEMBRANE฀AS฀THE฀
lNAL฀PURIlER�

4HE฀LARGE฀BLACK฀PEAK฀REPRESENTS฀A฀COMBINED฀��฀PPM฀CONCENTRATION฀OF฀OXYGEN฀AND฀
NITROGEN�฀SUITABLE฀FOR฀HYDROGEN฀FUEL฀GAS฀WHILE฀THE฀CORRESPONDING฀POINT฀IN฀THE฀RED฀
BASELINE฀REPRESENTS฀A฀COMBINED฀��฀PPB฀CONCENTRATION฀OF฀OXYGEN฀AND฀NITROGEN�฀฀
SUITABLE฀FOR฀EITHER฀FUEL฀OR฀CARRIER฀GAS�

'enerator฀./฀PaLLaDiUM
'enerator฀7)4H฀PaLLaDiUM

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it 



Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

�

▲฀ &LOW฀CAPACITY฀UP฀TO฀�����฀CC�MIN

▲฀ )DEAL฀FOR฀HIGH฀SPEED฀AND฀FAST฀'#฀APPLICATIONS

▲฀ %LIMINATES฀DANGEROUS฀AND฀EXPENSIVE฀HELIUM฀AND฀HYDROGEN฀฀฀฀
GAS฀CYLINDERS฀FROM฀THE฀LABORATORY

▲฀ 3AFE฀�฀PRODUCES฀ONLY฀AS฀MUCH฀GAS฀AS฀YOU฀NEED

▲฀ 0RODUCES฀A฀CONTINUOUS฀SUPPLY฀OF฀���������฀PURE฀HYDROGEN฀฀
GAS฀AT฀���฀PSIG�฀IDEAL฀FOR฀CARRIER฀AND฀FUEL฀GAS฀APPLICATIONS

▲฀ #OMPACT฀AND฀RELIABLE฀�฀ONLY฀ONE฀SQUARE฀FOOT฀OF฀BENCH฀SPACE฀
REQUIRED฀AND฀DESIGNED฀TO฀RUN฀CONTINUOUSLY฀��฀HOURS�DAY

▲฀ 3MART฀DISPLAY฀INDICATES฀SYSTEM฀STATUS฀AT฀A฀GLANCE

▲฀ !UTOMATIC฀WATER฀FEED฀FOR฀CONTINUOUS฀OPERATION

▲฀ 3IMPLE฀MAINTENANCE�฀WITHOUT฀DESICCANTS

▲฀ #ERTIlED฀FOR฀LABORATORY฀USE฀BY฀#3!�฀5,�฀)%#฀�����฀AND฀#%฀-ARK

4HE฀0ARKER฀"ALSTON�฀(YDROGEN฀
'ENERATOR฀IS฀DESIGNED฀AS฀A฀HAZARD

FREE฀ALTERNATIVE฀TO฀HIGH฀PRESSURE฀GAS฀
CYLINDERS�฀4HE฀GENERATOR฀CAN฀BE฀USED฀
WITH฀ANY฀INSTRUMENTATION฀REQUIRING฀
HIGH฀PURITY฀HYDROGEN฀
฀ANYWHERE฀A฀
STANDARD฀ELECTRICAL฀SUPPLY฀IS฀AVAILABLE�฀
$EIONIZED฀WATER฀IS฀ALL฀THAT฀IS฀REQUIRED฀
TO฀GENERATE฀HYDROGEN฀FOR฀WEEKS฀OF฀
CONTINUOUS฀OPERATION�฀

7ITH฀AN฀OUTPUT฀CAPACITY฀OF฀UP฀TO฀�����฀
CC�MINUTE�฀ONE฀GENERATOR฀CAN฀SUPPLY฀
���������฀PURE฀CARRIER฀GAS�฀AT฀���฀
PSIG�฀TO฀MULTIPLE฀'#S�฀AND฀FUEL฀GAS฀UP฀
TO฀��฀&)$S�฀"ASED฀ON฀CYLINDER฀GAS฀฀
SAVINGS฀ALONE�฀A฀0ARKER฀"ALSTON฀HY

DROGEN฀GENERATOR฀PAYS฀FOR฀ITSELF฀฀
IN฀LESS฀THAN฀ONE฀YEAR�

4HE฀0ARKER฀"ALSTON฀(�
���.!�฀฀
(�
���.!฀AND฀(�
����.!฀(YDROGEN฀
GENERATORS฀USE฀A฀0ROTON฀%XCHANGE฀
-EMBRANE฀�0%-	฀TO฀PRODUCE฀5(0฀
HYDROGEN฀ON฀DEMAND�฀%ACH฀GENERATOR฀
INCORPORATES฀A฀PALLADIUM฀PURIlER฀MOD

ULE฀TO฀REMOVE฀OXYGEN฀DOWN฀TO฀LESS฀THAN฀
����฀PPM฀AND฀MOISTURE฀DOWN฀TO฀����฀
PPM�฀/NLY฀���฀M,฀OF฀HYDROGEN฀GAS฀IS฀
STORED฀IN฀THE฀SYSTEM฀AT฀ANY฀TIME฀AND฀
AT฀A฀MAXIMUM฀OF฀���฀PSIG�฀4HAT�S฀WHY฀
THE฀0ARKER฀"ALSTON฀HYDROGEN฀GENERATOR฀
MEETS฀THE฀STRICT�฀SAFETY฀GUIDELINES฀OF฀THE฀
.ATIONAL฀&IRE฀0ROTECTION฀!GENCY฀�.&0!	฀
AND฀THE฀REGULATIONS฀OF฀THE฀/CCUPATIONAL฀
3AFETY฀AND฀(EALTH฀!SSOCIATION฀�/3(!฀

฀��������	�฀-OST฀IMPORTANTLY�฀THE฀
0ARKER฀"ALSTON฀HYDROGEN฀GENERATOR฀IS฀
CERTIlED฀FOR฀LABORATORY฀USE฀BY฀#3!�฀฀
฀
฀

5,�฀)%#฀�����฀AND฀#%�฀0ROVEN฀IN฀OVER฀
������฀'#฀INSTALLATIONS฀WORLDWIDE�฀
0ARKER฀"ALSTON�S฀GENERATORS฀ARE฀THE฀MOST฀
RELIABLE฀HYDROGEN฀GENERATORS฀ON฀THE฀
MARKET�฀-AINTENANCE฀REQUIRES฀ONLY฀A฀FEW฀
MOMENTS฀PER฀YEAR฀
฀NO฀INCONVENIENT�฀
EXTENDED฀DOWNTIME�฀3IMPLY฀CHANGE฀
THE฀DEIONIZER฀BAG฀EVERY฀SIX฀MONTHS�฀)F฀
CONTAMINATED฀WATER฀OR฀LOW฀WATER฀LEVEL฀IS฀
DETECTED�฀THE฀SYSTEM฀ACTIVATES฀A฀WARNING฀
LIGHT฀AND฀SHUTS฀OFF฀THE฀GENERATOR฀
฀฀
AVOIDING฀HARM฀TO฀THE฀SYSTEM�

-ODEL฀(�
����.!฀5(0฀(YDROGEN฀'ENERATOR

(YDROGEN฀'ENERATORS฀FOR฀&UEL฀
AND฀#ARRIER฀'AS
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�

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME
$ESCRIPTION฀฀ -ODEL฀.UMBER

5(0฀(YDROGEN฀'AS฀'ENERATOR฀ (�
���.!


5(0฀(YDROGEN฀'AS฀'ENERATOR฀ (�
���.!

5(0฀(YDROGEN฀'AS฀'ENERATOR฀ (�
����.!

$EIONIZER฀"AGS฀��฀EACH	฀ �������

0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ 30%0$(�
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ (�
���
$.��฀(�
���
$.��฀(�
����
$.�


$OES฀NOT฀INCLUDE฀AUTOMATIC฀WATERFEED฀FEATURE฀AND฀
HAS฀MAXIMUM฀PRESSURE฀OUTPUT฀OF฀��฀PSIG�

4HE฀0ARKER฀"ALSTON�฀(YDROGEN฀'EN

ERATOR฀IS฀AN฀EXCELLENT฀SOURCE฀OF฀ULTRA฀
PURE�฀DRY฀HYDROGEN฀FOR฀A฀WIDE฀RANGE฀
OF฀LABORATORY฀USES�฀฀4HE฀GENERATOR฀IS฀
USED฀EXTENSIVELY฀WITH฀'AS฀#HROMATO

GRAPHS�฀AS฀A฀FUEL฀GAS฀FOR฀&LAME฀)ONIZA

TION฀$ETECTORS฀�&)$	�฀AS฀A฀REACTION฀GAS฀
FOR฀(ALL฀$ETECTORS�฀AND฀AS฀A฀CARRIER฀
GAS฀TO฀ENSURE฀ABSOLUTE฀REPEATABILITY฀
OF฀RETENTION฀TIMES�฀฀)N฀HIGH฀SENSITIV

ITY฀4RACE฀(YDROCARBON฀!NALYZERS฀AND฀
AIR฀POLLUTION฀MONITORS�฀THE฀HYDROGEN฀
PRODUCED฀ENSURES฀THE฀LOWEST฀POSSIBLE฀
BACKGROUND฀NOISE�
/THER฀APPLICATIONS฀INCLUDE฀USING฀
HYDROGEN฀FOR฀HYDROGENATION฀REACTIONS฀
AND฀FOR฀&)$�S฀USED฀IN฀THE฀ANALYSIS฀OF฀
ENGINE฀GAS฀EMISSIONS฀IN฀THE฀AUTOMO

BILE฀INDUSTRY�
)N฀ALL฀APPLICATIONS฀THE฀0ARKER฀"ALSTON฀
(YDROGEN฀'ENERATOR฀SETS฀THE฀STANDARD฀
FOR฀SAFETY�฀OPERATIONAL฀PERFORMANCE�฀
AND฀DEPENDABILITY�

3IMPLE฀%XPERIMENTAL�฀4HE฀TWO฀MERGED฀BASELINES฀IN฀THE฀RIGHT฀CHROMATOGRAM฀WERE฀
CREATED฀USING฀A฀'OW
-AC฀'AS฀#HROMATOGRAPH฀3ERIES฀���฀EQUIPPED฀WITH฀A฀�$)$	฀
DISCHARGE฀IONIZATION฀DETECTOR฀WITH฀HYDROGEN฀SEPARATOR�฀)N฀CREATING฀BOTH฀BASELINES฀
�BLACK฀AND฀RED	฀THE฀GAS฀SAMPLE฀IS฀HYDROGEN฀FROM฀A฀HYDROGEN฀GENERATOR�฀"OTH฀
GENERATORS฀ARE฀THE฀SAME฀
฀AS฀HYDROGEN฀GAS฀IS฀PRODUCED฀FROM฀WATER฀VIA฀ELECTROLYTIC฀
DISASSOCIATION�฀BUT฀DIFFER฀SLIGHTLY฀AS฀ONE฀GENERATOR฀INCORPORATES฀A฀DESICCANT฀DRYING฀
TUBE฀AS฀A฀lNAL฀PURIlER฀WHILE฀THE฀SECOND฀GENERATOR฀HAS฀A฀PALLADIUM฀MEMBRANE฀AS฀THE฀
lNAL฀PURIlER�

4HE฀LARGE฀BLACK฀PEAK฀REPRESENTS฀A฀COMBINED฀��฀PPM฀CONCENTRATION฀OF฀OXYGEN฀AND฀
NITROGEN�฀SUITABLE฀FOR฀HYDROGEN฀FUEL฀GAS฀WHILE฀THE฀CORRESPONDING฀POINT฀IN฀THE฀RED฀
BASELINE฀REPRESENTS฀A฀COMBINED฀��฀PPB฀CONCENTRATION฀OF฀OXYGEN฀AND฀NITROGEN�฀SUIT

ABLE฀FOR฀EITHER฀FUEL฀OR฀CARRIER฀GAS�

(YDROGEN฀'ENERATORS฀FOR฀&UEL฀
AND฀#ARRIER฀'AS

'enerator฀./฀PaLLaDiUM
'enerator฀7)4H฀PaLLaDiUM

0URITY฀ ����������฀PURE฀(�฀
฀ /XYGEN฀�฀���฀PPM฀
฀ -OISTURE฀�฀�฀PPM

-AX฀(YDROGEN฀&LOW฀2ATE฀ (�
���.!฀���฀CC�MIN
฀
฀ (�
���.!฀���฀CC�MIN฀
฀ (�
����.!฀����฀CC�MIN

$ELIVERY฀0RESSURE฀ �฀TO฀���฀PSIG

0RESSURE฀#ONTROL฀ �฀TO฀��฀PSIG฀�฀����฀
฀ ��฀TO฀���฀�฀����

%LECTRICAL฀2EQUIREMENT฀ ��(Z�฀���฀
฀���฀6!#

0OWER฀#ONSUMPTION฀ ���฀!MP฀ ฀���฀6!#

#ERTIlCATIONS฀฀ )%#฀����
��฀#3!�฀5,฀�����฀#%฀-ARK

$IMENSIONS�฀(�
���.!฀AND฀(�
����฀.!฀ ��vW฀X฀��vD฀X฀����vH

$IMENSIONS�฀(�
���.!฀฀ ��vW฀X฀��vD฀X฀��vH

/UTLET฀0ORT฀฀ ���v฀#OMPRESSION

3HIPPING฀7EIGHT฀฀ ��฀LBS฀�����฀KG	฀DRY฀�!LL	

฀
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��

-ODEL฀(0:!
����

:ERO฀!IR฀'ENERATORS

▲฀ 0RODUCES฀5(0฀:ERO฀!IR฀FROM฀HOUSE฀COMPRESSED฀AIR฀฀฀฀฀฀฀฀฀฀
������฀PPM฀4(#	

▲฀ %LIMINATES฀INCONVENIENT฀AND฀DANGEROUS฀ZERO฀AIR฀CYLINDERS฀฀฀฀฀
FROM฀THE฀LABORATORY

▲฀ )NCREASES฀THE฀ACCURACY฀OF฀ANALYSIS฀AND฀REDUCES฀THE฀CLEANING฀
REQUIREMENT฀OF฀THE฀DETECTOR

▲฀ 1UALITATIVE฀3-!24
$ISPLAY฀PROVIDES฀OPERATIONAL฀STATUS฀฀
AT฀A฀GLANCE

▲฀ 2ECOMMENDED฀AND฀USED฀BY฀MANY฀'#฀AND฀COLUMN฀฀฀฀฀฀฀฀฀฀฀฀฀
MANUFACTURERS

▲฀ 0AYBACK฀PERIOD฀OF฀TYPICALLY฀LESS฀THAN฀�฀YEAR

▲฀ 3ILENT฀OPERATION฀AND฀MINIMAL฀OPERATOR฀ATTENTION฀REQUIRED

▲฀-ODELS฀AVAILABLE฀TO฀SERVICE฀UP฀TO฀��฀&)$S

0ARKER฀"ALSTON�฀:ERO฀!IR฀'ENERATORS฀ARE฀
COMPLETE฀SYSTEMS฀WITH฀STATE
OF
THE
ART�฀
HIGHLY฀RELIABLE฀COMPONENTS฀ENGINEERED฀
FOR฀EASY฀INSTALLATION�฀OPERATION�฀AND฀LONG฀
TERM฀PERFORMANCE�฀฀0ARKER฀"ALSTON฀:ERO฀
!IR฀'ENERATORS฀ARE฀MUCH฀EASIER฀TO฀INSTALL฀
THAN฀DANGEROUS�฀HIGH฀PRESSURE฀GAS฀CYLIN

DERS�฀AND฀ONLY฀NEED฀TO฀BE฀INSTALLED฀ONCE�฀฀
!LL฀THAT฀IS฀REQUIRED฀IS฀A฀STANDARD฀COM

PRESSED฀AIR฀LINE฀AND฀AN฀ELECTRICAL฀OUTLET�

0ARKER฀"ALSTON฀:ERO฀!IR฀'ENERATORS฀ARE฀
EASY฀TO฀OPERATE�฀THERE฀IS฀NO฀COMPLICATED฀
OPERATING฀PROCEDURE฀TO฀LEARN฀OR฀ANY฀LABOR฀
INTENSIVE฀MONITORING฀REQUIRED�฀

0ARKER฀"ALSTON฀:ERO฀!IR฀'ENERATORS฀
ELIMINATE฀ALL฀THE฀INCONVENIENCES฀AND฀
COSTS฀OF฀CYLINDER฀GAS฀SUPPLIES฀AND฀฀
DEPENDENCE฀ON฀OUTSIDE฀VENDORS�฀฀฀
5NCONTROLLABLE฀VENDOR฀PRICE฀INCREASES�฀
CONTRACT฀NEGOTIATIONS�฀LONG฀TERM฀COM

MITMENTS฀AND฀TANK฀RENTALS฀ARE฀NO฀LONGER฀
A฀CONCERN�฀฀0ARKER฀"ALSTON฀:ERO฀!IR฀
'ENERATORS฀OFFER฀LONG฀TERM฀COST฀STABILITY�฀฀

4HERE฀IS฀NO฀NEED฀TO฀USE฀VALUABLE฀LABORA

TORY฀mOOR฀SPACE฀TO฀STORE฀EXCESSIVE฀
RESERVES฀TO฀PROTECT฀YOURSELF฀FROM฀LATE฀
DELIVERIES�฀TRANSPORTATION฀INTERRUPTIONS�฀
OR฀PERIODS฀OF฀TIGHT฀SUPPLIES�฀฀7ITH฀A฀
0ARKER฀"ALSTON฀:ERO฀!IR฀'ENERATOR�฀YOU฀
CONTROL฀YOUR฀SUPPLY�฀

-ODEL฀.UMBER฀ .UMBER฀OF฀&)$S

��
��.!฀ 5P฀TO฀�
(0:!
����฀ 5P฀TO฀�
(0:!
����฀ 5P฀TO฀��
(0:!
�����฀ 5P฀TO฀��
(0:!
�����฀ 5P฀TO฀��

"ASED฀ON฀A฀���฀CCM฀FUEL฀AIR฀RATE�
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��

:ERO฀!IR฀'ENERATORS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

0RINCIPAL฀3PECIlCATIONS

0ARKER฀"ALSTON฀-ODELS฀��
��.!�฀(0:!
�����฀(0:!
�����฀(0:!
������฀(0:!
�����
-AX฀:ERO฀!IR฀&LOW฀2ATE฀ ��
��.!฀ �฀LPM฀
฀ (0:!
����฀ ���฀LPM
฀ (0:!
����฀ �฀LPM
฀ (0:!
�����฀ ��฀LPM
฀ (0:!
�����฀ ��฀LPM฀
/UTLET฀(YDROCARBON฀#ONCENTRATION฀�AS฀METHANE	
฀ �����฀PPM
-IN�-AX฀)NLET฀!IR฀0RESSURE฀ ฀ ��฀PSIG����฀PSIG
-AX฀)NLET฀(YDROCARBON฀#ONCENTRATION฀�AS฀METHANE	฀ ฀ ���฀PPM
0RESSURE฀$ROP฀AT฀-AX฀&LOW฀2ATE฀ ฀ �฀PSIG
-AX฀)NLET฀!IR฀4EMPERATURE฀ ฀ ��ª&฀���ª#	
)NLET�/UTLET฀0ORTS฀ ฀ ���v฀.04฀�FEMALE	
3TART
UP฀4IME฀FOR฀3PECIlED฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀(YDROCARBON฀#ONCENTRATION฀�AS฀METHANE	฀ ฀ ��฀MINUTES
%LECTRICAL฀2EQUIREMENTS฀ ��
��.!฀ ���฀6!#���฀(Z�฀���฀AMPS
฀ (0:!
����฀ ���฀6!#���฀(Z�฀���AMPS
฀ (0:!
����฀ ���฀6!#���฀(Z�฀���฀AMPS
฀ (0:!
�����฀ ���฀6!#���฀(Z�฀���฀AMPS
฀ (0:!
�����฀ ���฀6!#���฀(Z�฀���฀AMPS

$IMENSIONS฀ ��
��.!฀ ��vW฀X฀�vD฀X฀��vH
฀ ฀ ���CM฀X฀�CM฀X฀��CM	
฀ /THER฀-ODELS฀ ��vW฀X฀��vD฀X฀��vH฀
฀ ฀ ���CM฀X฀��CM฀X฀��CM	
3HIPPING฀7EIGHT฀ ��
��.!฀ �฀LBS���฀KG	
฀ /THER฀-ODELS฀ ��฀LBS����฀KG	฀

$ESCRIPTION฀ -ODEL฀.UMBER฀
:ERO฀!IR฀'ENERATOR฀ ��
��.!�฀(0:!
�����฀(0:!
�����฀฀ ฀ ฀
฀ (0:!
������฀(0:!
�����
-AINTENANCE฀+IT฀FOR฀-ODEL฀��
��.!฀ -+����
-AINTENANCE฀+IT฀FOR฀!LL฀/THER฀-ODELS฀฀ -+����
)NSTALLATION฀KIT฀FOR฀ALL฀MODELS฀ )+�����
0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ ,&:!
0-�฀-&:!4/#
0-฀
%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ ��
��
$.��฀(0:!
����
$.��฀(0:!
����
$.��
฀ (0:!
�����
$.��฀(0:!
�����
$.�

"ASELINE฀#OMPARISON
4HE฀#HROMATOGRAMS฀�LEFT	฀COMPARE฀
BASELINES฀PRODUCED฀BY฀A฀0ARKER฀
"ALSTON�฀:ERO฀!IR฀'ENERATOR฀AND฀
BOTTLED฀FUEL฀AIR�฀฀4HE฀BASELINE฀฀
PRODUCED฀BY฀THE฀0ARKER฀"ALSTON฀฀
'ENERATOR฀IS฀VERY฀mAT�฀WITH฀NO฀mUCTU

ATIONS฀OR฀PEAKS�฀IN฀COMPARISON฀WITH฀
THE฀CHROMATOGRAM฀OF฀THE฀BOTTLED฀AIR฀
FUEL฀SUPPLY�฀WHICH฀HAS฀MANY฀PEAKS฀
RANGING฀FROM฀���฀PPM฀TO฀
���฀PPM�

���

����

�


����


���

� ���� ����� �� �����

4iMe฀in฀HoUrS

4
H

C
฀�

P
P

-
	

���

����

�


����


���

� ���� ����� �� �����

4iMe฀in฀HoUrS

4
H

C
฀�

P
P

-
	


฀/UTLET฀HYDROCARBON฀CONCENTRATION฀�AS฀
METHANE	฀FOR฀MODELS฀��
��.!฀AND฀(0:!

�����฀IS฀LESS฀THAN฀���฀PPM�
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.ITROGEN฀'ENERATORS฀WITH฀฀
2ESEARCH฀'RADE฀0URITY

▲฀ 0RODUCES฀A฀CONTINUOUS฀SUPPLY฀OF฀HIGH฀PURITY฀NITROGEN฀GAS฀฀฀฀
FROM฀EXISTING฀COMPRESSED฀AIR

▲฀ %LIMINATES฀THE฀NEED฀FOR฀COSTLY�฀DANGEROUS�฀INCONVENIENT฀฀฀฀฀฀฀฀
NITROGEN฀CYLINDERS฀IN฀THE฀LABORATORY

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ /FFERS฀LONG฀TERM฀COST฀STABILITY฀
฀฀UNCONTROLLABLE฀VENDOR฀PRICE฀
INCREASES�฀CONTRACT฀NEGOTIATIONS�฀LONG฀TERM฀COMMITMENTS฀฀฀
AND฀TANK฀RENTALS฀ARE฀NO฀LONGER฀A฀CONCERN

▲฀ )DEAL฀FOR฀CARRIER฀GAS�฀MAKE
UP฀GAS฀APPLICATIONS฀฀

4HE฀0ARKER฀"ALSTON�฀-ODELS฀฀
(0.�฀AND฀5(0.�฀3ERIES฀.ITROGEN฀
'ENERATORS฀ARE฀COMPLETELY฀ENGINEERED฀
TO฀TRANSFORM฀STANDARD฀COMPRESSED฀AIR฀
INTO฀������฀OR฀��������฀NITROGEN�฀
EXCEEDING฀THE฀SPECIlCATION฀OF฀5(0฀CYL

INDER฀GAS�฀฀4HESE฀SYSTEMS฀CAN฀PRODUCE฀
UP฀TO฀���฀LPM฀OF฀5(0฀NITROGEN฀GAS฀AND฀฀
UP฀TO฀���฀LPM฀OF฀RESEARCH฀GRADE฀PURITY฀
NITROGEN฀GAS�฀฀.ITROGEN฀IS฀PRODUCED฀BY฀
UTILIZING฀A฀COMBINATION฀OF฀STATE
OF
THE฀
ART฀PURIlCATION฀TECHNOLOGIES฀AND฀HIGH฀
EFlCIENCY฀lLTRATION�฀฀

0RESSURE฀SWING฀ADSORPTION฀REMOVES฀/��฀
#/��฀AND฀WATER฀VAPOR�฀฀!฀CATALYST฀MODULE฀
IS฀INCORPORATED฀IN฀THE฀5(0.�฀3ERIES฀
TO฀OXIDIZE฀HYDROCARBONS฀FROM฀THE฀INLET฀
AIR฀SUPPLY�฀(IGH฀EFlCIENCY฀COALESCING฀
PRElLTERS฀AND฀A฀����฀MICRON฀�ABSOLUTE	฀
MEMBRANE฀lLTER฀IS฀ALSO฀INCORPORATED฀
INTO฀THE฀DESIGN฀OF฀THE฀GENERATORS�฀฀

4HE฀0ARKER฀"ALSTON฀5(0.�฀AND฀(0.�฀3ERIES฀.ITROGEN฀'ENERATORS฀ARE฀ENGINEERED฀
AND฀PACKAGED฀IN฀A฀SMALL฀CABINET฀TO฀lT฀ON฀OR฀UNDER฀ANY฀BENCHTOP�฀฀4HE฀SYSTEMS฀
ELIMINATE฀THE฀NEED฀FOR฀COSTLY�฀INCONVENIENT฀HIGH฀PRESSURE฀NITROGEN฀CYLINDERS�฀฀฀
4YPICAL฀APPLICATIONS฀INCLUDE฀'#฀CARRIER฀AND฀MAKE
UP฀GAS฀AND฀LOW฀mOW฀SAMPLE฀

CONCENTRATORS�

)NLET฀!IR฀ -AX฀/UTLET฀ -AX฀/UTLET฀
0RESSURE฀�PSIG	฀ &LOW฀�CC�MIN�	฀ 0RESSURE฀�PSIG	

-ODELS฀(0.�
����฀AND฀5(0.�
����฀

���฀ ����฀ ��

���฀ ����฀ ��

���฀ ���฀ ��

��฀ ���฀ ��

��฀ ���฀ ��

��฀ ���฀ ��

��฀ ���฀ ��

-ODEL฀(0.�
����

��
���฀ ����฀ ��

&LOW฀4ABLE

-ODEL฀5(0.�
����
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.ITROGEN฀'ENERATORS฀WITH฀฀
2ESEARCH฀'RADE฀0URITY

0RINCIPAL฀3PECIlCATIONS

-ODEL฀ (0.�
�����฀5(0.�
����฀ (0.�
����

-AX฀.ITROGEN฀mOW฀RATE฀ 3EE฀&LOW฀4ABLE฀ �฀LPM

.ITROGEN฀0URITY฀ ��������฀ ������

-AX฀.ITROGEN฀OUTPUT฀PRESSURE฀ 3EE฀4ABLE฀ ��฀PSIG

#/�฀CONCENTRATION฀ �฀�฀PPM฀ �฀�฀PPM

/�฀CONCENTRATION฀ �฀�฀PPM฀ �฀���฀PPM

(�/฀#ONCENTRATION฀ �฀฀�฀PPM฀ �฀฀�฀PPM

(YDROCARBON฀CONCENTRATION฀��	฀ �฀���฀PPM฀ .!

!RGON฀CONCENTRATION฀��	฀ ����฀ ����

-IN�-AX฀INLET฀PRESSURE฀ ��฀PSIG����฀PSIG฀ ��฀PSIG����฀PSIG

2ECOMMENDED฀INLET฀TEMPERATURE฀ ��ª&฀���ª#	฀ ��ª&฀���ª#	

!MBIENT฀OPERATING฀TEMPERATURE฀ ��ª&
���ª&฀���ª#
��ª#	฀ ��ª&
���ª&฀���ª#
��ª#	

-AX฀AIR฀CONSUMPTION฀ ��฀LPM฀����฀SCFM	฀ ��฀LPM฀����฀SCFM	

)NLET฀CONNECTION฀ ���v฀.04฀�FEMALE	฀ ���v฀.04฀�FEMALE	

/UTLET฀CONNECTION฀ ���v฀COMPRESSION฀ ���v฀.04฀COMPRESSION

%LECTRICAL฀REQUIREMENTS฀��	฀ ���฀6!#���฀(Z฀ ���฀6!#���฀(Z

$IMENSIONS฀ ��v฀W฀X฀��v฀D฀X฀��v฀H฀ ��v฀W฀X฀��v฀D฀X฀��v฀H฀
฀ ���CM฀X฀��CM฀X฀��CM	฀ ���CM฀X฀��CM฀X฀��CM	

3HIPPING฀7EIGHT฀ ���฀LBS�฀���฀KG	฀ ���฀LBS�฀���฀KG	

$ESCRIPTION฀฀ -ODEL฀.UMBERS

(IGH฀0URITY฀.ITROGEN฀'ENERATOR฀ (0.�
����

5LTRA฀(IGH฀0URITY฀.ITROGEN฀'ENERATOR฀ (0.�
����฀AND฀5(0.�
����

0URITY฀)NDICATOR�3CRUBBER฀ �����

/PTIONAL฀0RElLTER฀!SSEMBLY฀ ����.
�"�
$8

0RESSURE฀2EGULATOR฀ 7
���
����
���

-AINTENANCE฀+IT฀ -+�����฀-+����

)NSTALLATION฀+IT฀FOR฀ALL฀MODELS฀ )+����

0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ ,&(0.�
0-�฀,&5(0.�
0-�฀-&(0.�
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ (0.�
����
$.��฀5(0.�
����
$.��฀
฀ (0.�
����
$.�

.OTES�
�฀฀-ODELS฀(0.�
����฀AND฀(0.�
����฀DO฀NOT฀
REMOVE฀HYDROCARBONS�

�฀฀0URITY฀SPECIlCATION฀FOR฀.ITROGEN฀DOES฀NOT฀
INCLUDE฀!RGON฀CONCENTRATION�

�฀฀0OWER฀#ONSUMPTION฀IS฀AS฀FOLLOWS�฀-ODEL฀฀
(0.�
����฀�฀��฀7ATTS�฀-ODEL฀5(0.�
����฀
�฀���฀7ATTS�฀-ODEL฀(0.�
����฀�฀��฀7ATTS�

/RDERING฀)NFORMATION฀CALL฀���
���
�����฀�฀TO฀�฀%34
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%XPLOSION
0ROOF฀:ERO฀!IR฀'ENERATOR

▲฀ %LIMINATES฀DANGEROUS�฀EXPENSIVE�฀AND฀INCONVENIENT฀GAS฀฀฀฀฀฀฀฀฀฀
CYLINDERS฀FROM฀THE฀LABORATORY

▲฀ 3AFE�฀EVEN฀IN฀EXPLOSIVE฀ENVIRONMENTS

▲฀ ,OW฀MAINTENANCE

▲฀ 0RODUCES฀A฀CONTINUOUS฀SUPPLY฀OF฀ULTRA฀HIGH฀PURITY฀ZERO฀
GRADE฀AIR

▲฀ #OMPACT฀AND฀RELIABLE

▲฀ $ESIGNED฀TO฀MOUNT฀ON฀5NISTRUT�฀FRAMING฀OR฀DIRECTLY฀ON฀THE฀WALL

▲฀ #ERTIlED฀BY฀#3!฀�#3!฀.24,�#	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀ -ODEL฀��
��3

4HE฀0ARKER฀"ALSTON�฀-ODEL฀��
��3฀
:ERO฀!IR฀'ENERATOR฀PRODUCES฀UP฀TO฀
�����฀CC�MIN�฀OF฀HIGH฀PURITY฀ZERO฀GRADE฀
AIR฀FROM฀A฀STANDARD฀COMPRESSED฀AIR฀
SUPPLY�฀฀4HE฀GENERATOR฀UTILIZES฀STATE
OF

THE
ART฀CATALYTIC฀TECHNOLOGY฀TO฀CONVERT฀
COMPRESSED฀AIR฀INTO฀ZERO
GRADE฀AIR�฀AT฀
SAFE฀REGULATED฀PRESSURES�฀ON฀A฀CONTINU

OUS฀BASIS฀WITHOUT฀THE฀NEED฀OF฀OPERATOR฀
ATTENTION�

4HE฀HOUSING฀IS฀A฀STANDARD฀#ROUSE

(INDS�฀EXPLOSION
PROOF฀ENCLOSURE฀
DESIGNED฀TO฀OPERATE฀IN฀A฀CLASS฀��฀DIVISION฀
��฀GROUPS฀"�฀#�฀$฀ENVIRONMENTS�฀฀4HE฀
INTERNALS฀ARE฀ALL฀STAINLESS฀STEEL�฀฀4HIS฀
GENERATOR฀COMPLETELY฀ELIMINATES฀THE฀
NEED฀FOR฀EXPENSIVE�฀INCONVENIENT฀AND฀
DANGEROUS฀GAS฀CYLINDERS�฀฀)T฀IS฀A฀TURNKEY฀
SYSTEM�฀READY฀TO฀INSTALL฀ON฀5NISTRUT฀
FRAMES฀OR฀DIRECTLY฀TO฀THE฀WALL�

4HE฀0ARKER฀"ALSTON�฀-ODEL฀��
��3฀:ERO฀
!IR฀'ENERATOR฀CAN฀BE฀USED฀AS�฀฀A฀FUEL฀AIR฀
SUPPLY฀TO฀PROCESS฀'#
&)$S�฀AND฀ZERO฀
GRADE฀GAS฀SUPPLY�ZERO฀REFERENCE฀FOR฀
PROCESS฀ANALYTICAL฀INSTRUMENTS�

:ERO฀GRADE฀AIR฀IS฀PRODUCED฀FROM฀COM

PRESSED฀AIR฀BY฀MEANS฀OF฀CATALYTIC฀OXIDA

TION�฀฀4HE฀COMPRESSED฀AIR฀IS฀CHANNELED฀
INTO฀A฀HEATED฀CATALYST฀BED฀WHERE฀THE฀
HYDROCARBONS฀ARE฀CONVERTED฀TO฀CARBON฀
DIOXIDE฀AND฀WATER฀VAPOR�฀PRODUCING฀
ZERO
GRADE฀AIR฀WITH฀LESS฀THAN฀���฀PPM฀

HYDROCARBON฀CONTENT฀�MEASURED฀AS฀METHANE	�฀฀4HE฀USE฀OF฀A฀0ARKER฀"ALSTON฀��
��3฀
:ERO฀!IR฀'ENERATOR฀HAS฀ADVANTAGES฀OVER฀THE฀CONVENTIONAL฀SOURCES฀OF฀FUEL฀AIR฀FOR฀'#฀
ANALYSIS�฀฀&OR฀EXAMPLE�฀A฀LOWER฀AND฀MORE฀STABLE฀BASELINE฀SIGNAL฀CAN฀BE฀OBTAINED�฀฀
,OWER฀BASELINE฀NOISE฀MEANS฀HIGHER฀SIGNAL
TO
NOISE฀RATIO�฀GIVING฀RISE฀TO฀HIGHER฀฀
SENSITIVITY฀OR฀LARGER฀PEAK฀AREAS�฀฀4HE฀RESULT฀IS฀INCREASED฀ACCURACY฀AND฀REDUCED฀฀
CLEANING฀REQUIREMENT฀OF฀THE฀DETECTOR�

฀฀

0RINCIPAL฀3PECIlCATIONS

-ODEL฀��
��3฀:ERO฀!IR฀'ENERATOR
%XPLOSION฀0ROOF฀#ERTIlCATION฀�#3!฀.24,�#	฀ #LASS฀��฀$IVISION��฀'ROUPS฀"�฀#�฀AND฀$
-AXIMUM฀&LOW฀2ATE฀ ����฀CC�MIN�
4OTAL฀(YDROCARBON฀#ONCENTRATION฀ �฀���฀PPM฀�MEASURED฀AS฀METHANE	
-IN��-AX�฀)NLET฀0RESSURE฀ ��฀PSIG����฀PSIG
-AXIMUM฀)NLET฀(YDROCARBON฀#ONTENT฀ ���฀PPM
-AXIMUM฀)NLET฀!IR฀$EWPOINT฀ ��ª&฀��ª#	฀ABOVE฀AMBIENT
0RESSURE฀$ROP฀AT฀-AX�฀&LOW฀2ATE฀ �฀�฀PSID
/UTLET฀!IR฀4EMPERATURE฀ !MBIENT฀���ª&฀����ª#	
3TART
UP฀4IME฀ ��฀MIN�
%LECTRICAL฀2EQUIREMENTS฀ ���฀6!#���฀(Z�฀���฀AMPS
3HIPPING฀7EIGHT฀ ��฀LBS�฀���฀KG	
$IMENSIONS฀ ��vW฀8฀�vH฀8฀�vD
฀ ���฀CM฀8฀��฀CM฀8฀��฀CM	

/RDERING฀)NFORMATION
$ESCRIPTION฀ -ODEL฀.UMBER
:ERO฀!IR฀'ENERATOR฀ ��
��3
2EPLACEMENT฀#ATALYST฀-ODULE฀ �����
&INAL฀&ILTER฀#ARTRIDGE฀ �����
/PTIONAL฀0RElLTER฀!SSEMBLIES฀ ����.
�"�
$8�฀����.
�"�
"8
)NSTALLATION฀+IT฀ )+�����
0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ %8:!
0-
%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ ��
��3
$.�
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!PPLICATION฀.OTES
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-ODELS฀��
��.!�฀��
��.!�฀AND฀��
��.!

&4
)2฀0URGE฀'AS฀'ENERATORS

▲฀%LIMINATES฀THE฀NEED฀FOR฀COSTLY�฀DANGEROUS�฀INCONVENIENT฀฀
NITROGEN฀CYLINDERS฀IN฀THE฀LABORATORY

▲฀#OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ )MPROVES฀SIGNAL
TO
NOISE฀RATIO฀EVEN฀ON฀NON
PURGE฀SYSTEMS

▲฀ )NCREASES฀&4
)2฀SAMPLE฀THRU
PUT฀AND฀MAXIMIZES฀UP
TIME

▲฀2ECOMMENDED฀AND฀USED฀BY฀ALL฀MAJOR฀
&4
)2฀MANUFACTURERS

4HE฀0ARKER฀"ALSTON�฀&4
)2฀0URGE฀'AS฀
'ENERATOR฀IS฀SPECIlCALLY฀DESIGNED฀FOR฀
USE฀WITH฀&4
)2฀3PECTROMETERS฀TO฀PROVIDE฀
A฀PURIlED฀PURGE฀AND฀AIR฀BEARING฀GAS฀
FROM฀COMPRESSED฀AIR�฀฀4HE฀GENERATOR฀
SUPPLIES฀CARBON฀DIOXIDE
FREE฀AIR฀AT฀LESS฀
THAN฀
���ª&฀�
��ª#	฀DEW฀POINT฀WITH฀NO฀
SUSPENDED฀IMPURITIES฀LARGER฀THAN฀����฀
«M�฀฀4HE฀UNIT฀IS฀DESIGNED฀TO฀OPERATE฀
CONTINUOUSLY฀��฀HOURS�DAY�฀�฀DAYS�WEEK�฀฀
4HE฀0ARKER฀"ALSTON฀0URGE฀'AS฀'ENERATOR฀
COMPLETELY฀ELIMINATES฀THE฀INCONVENIENCE฀
AND฀THE฀HIGH฀COSTS฀OF฀NITROGEN฀CYLINDERS฀
AND฀DEWARS�฀AND฀SIGNIlCANTLY฀REDUCES฀
THE฀COSTS฀OF฀OPERATING฀&4
)2฀INSTRUMEN

TATION�฀฀4HE฀0ARKER฀"ALSTON฀UNIT฀OFFERS฀
CLEANER฀BACKGROUND฀SPECTRA฀IN฀A฀SHORTER฀
PERIOD฀OF฀TIME฀AND฀MORE฀ACCURATE฀ANALY

SIS฀BY฀IMPROVING฀THE฀SIGNAL
TO
NOISE฀

RATIO�฀฀4HE฀TYPICAL฀PAYBACK฀PERIOD฀IS฀LESS฀
THAN฀ONE฀YEAR�฀฀4HE฀GENERATOR฀IS฀ALSO฀
IDEALLY฀SUITED฀FOR฀USE฀WITH฀#/�฀!NALYZERS฀
AND฀-ATRIX฀'#�S฀IN฀ADDITION฀TO฀SUPPLYING฀
GAS฀TO฀OTHER฀LABORATORY฀INSTRUMENTS�

4HE฀GENERATORS฀ARE฀QUIET�฀RELIABLE�฀AND฀
EASY฀TO฀INSTALL฀
฀SIMPLY฀ATTACH฀THE฀INLET฀
AND฀OUTLET฀AIR฀LINES฀�AT฀LEAST฀��฀PSIG฀AND฀
���฀INCH฀PIPE	�฀PLUG฀THE฀POWER฀CORD฀INTO฀
A฀WALL฀OUTLET�฀AND฀ENJOY฀TROUBLE
FREE฀
OPERATION�

h!฀0ARKER฀"ALSTON�฀&4
)2฀0URGE฀'AS฀
'ENERATOR฀AND฀3ELF฀#ONTAINED฀,AB฀
'AS฀'ENERATOR฀WERE฀USED฀IN฀CONJUNC

TION฀WITH฀THE฀3OCIETY฀FOR฀!PPLIED฀
3PECTROSCOPY฀&OURIER฀4RANSFORM฀
)NFRARED฀3PECTROMETRY฀7ORKSHOP฀
AT฀THE฀5NIVERSITY฀OF฀'EORGIA�฀*UNE฀
����฀�ORGANIZED฀BY฀$R�฀*AMES฀!฀DE฀
(ASETH฀AND฀$R�฀0ETER฀2�฀'RIFlTHS	�฀
4HE฀3ELF
#ONTAINED฀,AB฀'AS฀'ENERA

TOR฀PROVIDED฀EXCELLENT฀PURGE฀FOR฀SIX฀
SPECTROMETERS�฀4HE฀ORGANIZERS฀WERE฀
SO฀PLEASED฀WITH฀THE฀PERFORMANCE฀OF฀
THE฀0ARKER฀"ALSTON�฀SYSTEMS�฀THEY฀
HAVE฀REQUESTED฀THAT฀0ARKER฀(ANNIlN฀
#ORPORATION�฀)NC�฀PARTICIPATE฀IN฀FUTURE฀
WORKSHOPS�v

฀
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#OMPARATIVE฀3PECTRAL฀!NALYSIS฀
IN฀0URGING฀AN฀&4
)2฀3AMPLE฀
#HAMBER

.OTES
�฀/UTLET฀DEW฀POINT฀WILL฀INCREASE฀AT฀HIGHER฀INLET฀COMPRESSED฀AIR฀TEMPERATURES�
�฀4OTAL฀AIR฀CONSUMPTION฀�฀REGENERATION฀mOW฀�฀mOW฀DEMAND�

4HIS฀SPECTRA฀COMPARISON฀ILLUSTRATES฀฀
THAT฀A฀0ARKER฀"ALSTON�฀&4
)2฀0URGE฀฀
'AS฀'ENERATOR฀ALLOWS฀AN฀&4
)2฀TO฀BE฀
PURGED฀AT฀A฀MUCH฀HIGHER฀mOW฀RATE฀฀
THAN฀IS฀PRACTICAL฀WITH฀NITROGEN�฀

4HE฀SAMPLE฀CHAMBER฀PURGED฀BY฀THE฀
0ARKER฀"ALSTON฀UNIT฀IF฀FREE฀OF฀#/�฀AND฀
WATER฀FASTER฀THAN฀THE฀SAMPLE฀CHAMBER฀
PURGED฀BY฀NITROGEN�

&4
)2฀0URGE฀'AS฀'ENERATORS

&LOW฀2ATE฀FOR฀3PECIlED฀$EW฀0OINT฀
฀ )NLET฀0RESSURE฀���฀PSIG฀ ��
��.!฀ ��฀SCFH฀���฀LPM	
฀ )NLET฀0RESSURE฀��฀PSIG฀ ฀ ��฀SCFH฀��฀LPM	

฀ )NLET฀0RESSURE฀���฀PSIG฀ ��
��.!฀ ��฀SCFH฀���฀LPM	
฀ )NLET฀0RESSURE฀��฀PSIG฀ ฀ ��฀SCFH฀���฀LPM	

฀ )NLET฀0RESSURE฀���฀PSIG฀ ��
��.!฀ ���฀SCFH฀����฀LPM	
฀ )NLET฀0RESSURE฀��฀PSIG฀ ฀ ���฀SCFH฀���฀LPM	

#/�฀#ONCENTRATION฀ ฀ �฀�฀PPM

$EW฀0OINT฀ ฀ 
���ª&฀�
��ª#	

-IN�-AX฀)NLET฀!IR฀0RESSURE฀ ฀ ��฀PSIG����฀PSIG

-AX฀)NLET฀!IR฀4EMPERATURE฀��	฀ ฀ ��ª&฀���ª#	

!IR฀#ONSUMPTION฀FOR฀฀ ��
��.!฀ ��฀SCFH฀���฀LPM	
REGENERATION฀��	฀ ��
��.!฀ ��฀SCFH฀���฀LPM	
฀ ฀ ��
��.!฀ ���฀SCFH฀���฀LPM	

)NLET�/UTLET฀0ORT฀3IZE฀ ฀ ���v฀.04฀�FEMALE	

%LECTRICAL฀2EQUIREMENTS฀ ฀ ���฀6!#���฀(Z���฀WATTS

$IMENSIONS฀ ��
��.!฀ �vW฀X฀��vH฀X฀�vD฀���CM฀X฀��CM฀X฀��CM	
฀ ฀ ��
��.!฀ ��vW฀X฀��vH฀X฀�vD฀���CM฀X฀��CM฀X฀��CM	
฀ ฀ ��
��.!฀ ��vW฀X฀��vH฀X฀�vD฀���CM฀X฀���CM฀X฀��CM	

3HIPPING฀7EIGHT฀ ��
��.!฀ ��฀LBS฀���฀KG	
฀ ฀ ��
��.!฀ ��฀LBS฀���฀KG	
฀ ฀ ��
��.!฀ ��฀LBS฀���฀KG	

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

$ESCRIPTION฀ -ODEL฀.UMBER฀฀฀
&4
)2฀0URGE฀'AS฀'ENERATOR฀ ฀ ��
��.!�฀��
��.!�฀��
��.!฀฀฀฀฀
!NNUAL฀-AINTENANCE฀+IT฀฀ ��
��.!฀ -+����
฀฀ ��
��.!฀ -+����
฀฀ ��
��.!฀ -+����
)NSTALLATION฀+IT฀FOR฀ALL฀MODELS฀ ฀ )+����

0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ ��
��.!฀ ,&&4)2
0-
฀฀ ��
��.!฀ -&&4)2
0-
฀฀ ��
��.!฀ (&&4)2
0-
%XTENDED฀3UPPORT฀WITH฀
��฀-ONTH฀7ARRANTY฀ ฀ ��
��
$.��฀��
��
$.��฀��
��
$.�
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&ILTRATION฀AND฀3EPARATION฀$IVISION฀
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���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

3ELF
#ONTAINED฀&4
)2฀0URGE฀'AS฀
'ENERATOR

▲฀ ,ESS฀EXPENSIVE฀AND฀MORE฀CONVENIENT฀THAN฀NITROGEN฀CYLINDERS฀
AND฀DEWARS

▲฀ )NCLUDES฀STATE
OF
THE
ART�฀OIL
LESS฀COMPRESSOR

▲฀ #OMPACT�฀PORTABLE฀DESIGN฀IS฀IDEAL฀FOR฀MOBILE฀LABS

▲฀ )MPROVES฀SIGNAL
TO
NOISE฀RATIO฀EVEN฀ON฀NON
PURGE฀SYSTEMS

▲฀ )NCREASES฀&4
)2฀SAMPLE฀THRU
PUT฀AND฀MAXIMIZES฀UP
TIME

▲฀ 3PECIAL฀SOUND฀INSULATION฀DESIGN฀ENSURES฀QUIET฀OPERATION

4HE฀0ARKER฀"ALSTON�฀-ODEL฀฀
��
����.!฀&4
)2฀0URGE฀'AS฀'ENERATOR฀
IS฀SPECIlCALLY฀DESIGNED฀FOR฀USE฀WITH฀฀
&4
)2฀SPECTROMETERS฀TO฀PROVIDE฀A฀PURI

lED฀PURGE฀AND฀AIR฀BEARING฀GAS฀SUPPLY฀
FROM฀COMPRESSED฀AIR�฀฀4HE฀0ARKER฀
"ALSTON฀MODEL฀��
����.!฀฀PROVIDES฀
INSTRUMENTS฀WITH฀#/�
FREE฀COMPRESSED฀
AIR฀AT฀LESS฀THAN฀
���ª&฀�
��ª#	฀DEW฀
POINT฀WITH฀NO฀SUSPENDED฀IMPURITIES฀
LARGER฀THAN฀����฀MICRON฀��฀HOURS�DAY�฀
�฀DAYS�WEEK�฀฀4HE฀0ARKER฀"ALSTON฀3ELF

#ONTAINED฀&4
)2฀0URGE฀'AS฀'ENERATOR฀
COMPLETELY฀ELIMINATES฀THE฀INCONVE

NIENCE฀AND฀THE฀HIGH฀COSTS฀OF฀NITROGEN฀
CYLINDERS฀AND฀$EWARS�฀AND฀SIGNIlCANTLY฀
REDUCES฀THE฀COSTS฀OF฀OPERATING฀&4
)2฀
INSTRUMENTS�฀฀

4HE฀0ARKER฀"ALSTON฀UNIT฀GENERATES฀
CLEANER฀BACKGROUND฀SPECTRA฀฀IN฀A฀SHORTER฀
PERIOD฀OF฀TIME฀AND฀MORE฀ACCURATE฀ANALY

SIS฀BY฀IMPROVING฀THE฀SIGNAL
TO
NOISE฀
RATIO�฀฀4HE฀TYPICAL฀PAYBACK฀PERIOD฀IS฀฀
LESS฀THAN฀ONE฀YEAR�฀฀

4HE฀GENERATOR฀IS฀QUIET�฀VERY฀RELIABLE�฀AND฀
EASY฀TO฀INSTALL฀
฀SIMPLY฀ATTACH฀THE฀OUTLET฀
AIR฀LINE�฀PLUG฀THE฀ELECTRICAL฀CORD฀INTO฀A฀
WALL฀OUTLET�฀AND฀THE฀UNIT฀IS฀READY฀FOR฀

TROUBLE
FREE฀OPERATION�

h!฀0ARKER฀"ALSTON�฀&4
)2฀0URGE฀'AS฀
'ENERATOR฀AND฀3ELF฀#ONTAINED฀,AB฀
'AS฀'ENERATOR฀WERE฀USED฀IN฀CONJUNC

TION฀WITH฀THE฀3OCIETY฀FOR฀!PPLIED฀
3PECTROSCOPY฀&OURIER฀4RANSFORM฀
)NFRARED฀3PECTROMETRY฀7ORKSHOP฀
AT฀THE฀5NIVERSITY฀OF฀'EORGIA�฀*UNE฀
����฀�ORGANIZED฀BY฀$R�฀*AMES฀!฀DE฀
(ASETH฀AND฀$R�฀0ETER฀2�฀'RIFlTHS	�฀
4HE฀3ELF
#ONTAINED฀,AB฀'AS฀'ENERA

TOR฀PROVIDED฀EXCELLENT฀PURGE฀FOR฀SIX฀
SPECTROMETERS�฀4HE฀ORGANIZERS฀WERE฀
SO฀PLEASED฀WITH฀THE฀PERFORMANCE฀OF฀
THE฀0ARKER฀"ALSTON�฀SYSTEMS�฀THEY฀
HAVE฀REQUESTED฀THAT฀0ARKER฀(ANNIlN฀
#ORPORATION�฀)NC�฀PARTICIPATE฀IN฀FUTURE฀
WORKSHOPS�v

฀

-ODEL฀��
����.!
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Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

3ELF
#ONTAINED฀&4
)2฀0URGE฀'AS฀
'ENERATOR

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

3ELF
#ONTAINED฀&4
)2฀0URGE฀'AS฀'ENERATOR฀ ��
����.!

-AXIMUM฀&LOW฀2ATE฀�AT฀��฀PSIG	฀ ��฀3#&(฀���฀LPM	

-AXIMUM฀/UTPUT฀0RESSURE฀฀ ��฀PSIG

#/�฀#ONCENTRATION฀฀ �฀�฀PPM฀

$EW฀0OINT฀ 
���ª&฀�
��ª#	฀

/UTLET฀0ORT฀3IZE฀ ���v฀.04฀�FEMALE	

-IN�-AX฀!MBIENT฀4EMPERATURE฀ ��ª&���ª&฀�
�ª#���ª#	

%LECTRICAL฀2EQUIREMENTS฀�SINGLE฀PHASE	฀ ���฀6!#���฀(Z�฀��฀AMPS

#OMPRESSOR฀ ���฀HP

$IMENSIONS฀ ��vW฀X฀��vH฀X฀��vD฀฀ ฀ ฀
฀ ���฀CM฀X฀��฀CM฀X฀��฀CM	

3HIPPING฀7EIGHT฀ ���฀LBS�฀����฀KG	

$ESCRIPTION฀ -ODEL฀.UMBER

&4
)2฀0URGE฀'AS฀'ENERATOR฀ ��
����.!

!NNUAL฀-AINTENANCE฀+IT฀ �����

2EPLACEMENT฀#OMPRESSOR฀ �����

0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ 3#&4)2
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ ��
����
$.�฀
฀

4HIS฀SPECTRA฀COMPARISON฀ILLUSTRATES฀THAT฀A฀0ARKER฀"ALSTON฀&4
)2฀0URGE฀'AS฀'ENERATOR฀ALLOWS฀AN฀&4
)2฀TO฀BE฀PURGED฀AT฀A฀MUCH฀HIGHER฀mOW฀RATE฀THAN฀IS฀฀
PRACTICAL฀WITH฀NITROGEN�฀4HE฀SAMPLE฀CHAMBER฀PURGED฀BY฀THE฀0ARKER฀"ALSTON฀UNIT฀IF฀FREE฀OF฀#/�฀AND฀WATER฀FASTER฀THAN฀THE฀SAMPLE฀CHAMBER฀PURGED฀BY฀NITROGEN�

#OMPARATIVE฀3PECTRAL฀!NALYSIS฀IN฀0URGING฀AN฀&4
)2฀3AMPLE฀#HAMBER
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���
���
����฀
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!NALYTICAL฀'AS฀3YSTEMS

��

-ODEL฀5$!
���.!

5LTRA฀$RY฀'AS฀'ENERATOR

▲฀ 3UPPLIES฀ULTRA
DRY�฀PURIlED฀COMPRESSED฀AIR฀TO฀.-2฀฀
3PECTROMETERS฀AND฀OTHER฀ANALYTICAL฀INSTRUMENTS

▲฀ )DEAL฀GAS฀SUPPLY฀FOR฀SPINDLE฀AND฀AUTOMATIC฀SAMPLE฀CHANGER

▲฀ #OMPLETELY฀ELIMINATES฀COSTLY�฀INCONVENIENT฀NITROGEN฀฀฀฀฀
DEWARS฀
฀NEVER฀PAY฀FOR฀OR฀CHANGE฀OUT฀ANOTHER฀DEWAR

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ #OMPLETELY฀AUTOMATIC฀
฀PLUG฀IT฀IN฀AND฀FORGET฀ABOUT฀IT

4HE฀0ARKER฀"ALSTON�฀-ODEL฀฀฀฀฀฀฀฀฀฀฀฀฀
5$!
���.!#OMPRESSED฀!IR฀$RYER฀
PROVIDES฀ULTRA
DRY�฀PURIlED฀COMPRESSED฀
AIR฀TO฀ANALYTICAL฀INSTRUMENTS�฀฀4HE฀฀
MODEL฀5$!
���฀REDUCES฀THE฀DEWPOINT฀TO฀

���ª&฀�
��ª#	฀WITHOUT฀OPERATOR฀฀
ATTENTION�฀

%ACH฀SYSTEM฀IS฀DELIVERED฀COMPLETE�฀
AND฀READY฀FOR฀EASY฀INSTALLATION�฀!฀HIGH฀
EFlCIENCY฀PRElLTRATION฀SYSTEM�฀AUTOMATIC฀
DRAINS�฀A฀����«M฀lNAL฀lLTER�฀A฀MOISTURE฀
INDICATOR�฀AND฀PRETESTED฀CONTROLS฀ARE฀
INTEGRAL฀TO฀THE฀DESIGN฀OF฀EACH฀DRYER�

4O฀INSTALL�฀SIMPLY฀CONNECT฀YOUR฀HOUSE฀
COMPRESSED฀AIR฀SUPPLY฀�AT฀LEAST฀��฀PSIG฀
AND฀���฀INCH฀PIPE	฀TO฀THE฀DRYER฀INLET฀
PORT�฀AND฀CONNECT฀THE฀DRYER฀OUTLET฀PORT฀
TO฀YOUR฀INSTRUMENTS�฀฀0LUG฀THE฀ELECTRI

CAL฀CORD฀INTO฀A฀WALL฀OUTLET฀
฀NO฀ELECTRI

CIAN฀REQUIRED฀
฀AND฀THE฀UNIT฀IS฀READY฀FOR฀
TROUBLE
FREE฀OPERATION�฀฀

$ESIGNED฀SPECIlCALLY฀FOR฀.-2฀INSTRU

MENTATION�฀THE฀GENERATOR฀IS฀COMPLETELY฀
AUTOMATIC�฀AND฀VIRTUALLY฀MAINTENANCE฀
FREE�฀฀)T฀IS฀IDEAL฀FOR฀INJECTING�฀SPINNING�฀
AND฀LIFTING฀OPERATIONS�฀฀)T฀IS฀RECOM

MENDED฀BY฀MAJOR฀.-2฀INSTRUMENT฀
MANUFACTURERS฀AND฀IS฀CURRENTLY฀INSTALLED฀
IN฀SEVERAL฀THOUSAND฀LOCATIONS�

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

-ODEL฀5$!
���.!฀#OMPRESSED฀!IR฀$RYER

$EW฀0OINT฀ ฀ 
���ª&฀�
��ª#	

&LOW฀2ATE฀AT฀��฀PSIG฀ ฀ ���฀SCFH฀����฀LPM	

&LOW฀2ATE฀AT฀���฀PSIG฀ ฀ ���฀SCFH฀����฀LPM	

-IN�-AX฀)NLET฀!IR฀0RESSURE฀ ฀ ��฀PSIG����฀PSIG

-AX฀)NLET฀!IR฀4EMPERATURE฀��	฀ ฀ ��ª&฀���ª#	

)NLET�/UTLET฀0ORT฀3IZE฀ ฀ ���v฀.04฀�FEMALE	

%LECTRICAL฀2EQUIREMENTS฀ ฀ ���฀6!#���฀(Z�฀��฀7ATTS

$IMENSIONS฀ ฀ ��vH฀X฀��vW฀X฀�vD฀����CM฀X฀��CM฀X฀��CM	

3HIPPING฀7EIGHT฀ ฀ ��฀LBS฀���฀KG	

$ESCRIPTION฀ -ODEL฀.UMBER

#OMPRESSED฀!IR฀$RYER฀ 5$!
���.!

)NLET฀0RESSURE฀2EGULATOR฀ ��
���
6���

!NNUAL฀-AINTENANCE฀+IT฀ -+����

!NNUAL฀0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ .-2$29
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ 5$!
���
$.�

.OTES�
�฀฀฀/UTLET฀DEW฀POINT฀WILL฀INCREASE฀AT฀HIGHER฀INLET฀฀
COMPRESSES฀AIR฀TEMPERATURES

�฀฀฀0OWER฀CONSUMPTION฀
฀LESS฀THAN฀��฀WATTS�฀DRYER฀IS฀฀
SUPPLIED฀WITH฀A฀��฀6$#฀TRANSFORMER฀TO฀CONNECT฀TO฀THE฀
LOCAL฀POWER฀SUPPLY
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!NALYTICAL฀'AS฀3YSTEMS

��

4HE฀0ARKER฀"ALSTON�฀��
��.!฀AND฀฀
��
��.!฀5(0฀.ITROGEN฀'ENERATORS฀
CAN฀PRODUCE฀�
��฀LPM฀OF฀ULTRA฀HIGH฀
PURITY฀NITROGEN฀GAS�฀4HESE฀SYSTEMS฀
ARE฀COMPLETELY฀ENGINEERED฀TO฀TRANS

FORM฀STANDARD฀COMPRESSED฀AIR฀INTO฀
��������฀OF฀�������฀PURE฀NITROGEN�฀
EXCEEDING฀THE฀SPECIlCATION฀OF฀5(0฀
CYLINDER฀GAS฀AND฀DEWARS�฀.ITROGEN฀
IS฀PRODUCED฀BY฀UTILIZING฀A฀COMBINA

TION฀OF฀STATE
OF
THE
ART฀PURIlCATION฀
TECHNOLOGIES฀AND฀HIGH฀EFlCIENCY฀
lLTRATION�฀0RESSURE฀SWING฀ABSORPTION฀
IS฀UTILIZED฀FOR฀THE฀REMOVAL฀OF฀���฀#/��฀
AND฀WATER฀VAPOR�฀!฀CATALYST฀MODULE฀IS฀

INCORPORATED฀IN฀THE฀��
��.!฀TO฀OXIDIZE฀
HYDROCARBONS฀FROM฀THE฀INLET฀AIR฀SUPPLY�฀
4HE฀GENERATORS฀ALSO฀HAVE฀A฀COMBINATION฀
OF฀HIGH฀EFlCIENCY฀PRElLTERS฀AND฀A฀����฀
MICRON฀�ABSOLUTE	฀MEMBRANE฀lLTER฀IN

CORPORATED฀INTO฀THEIR฀DESIGN�฀4HE฀0ARKER฀
"ALSTON฀5(0฀.ITROGEN฀'ENERATORS฀ARE฀
ENGINEERED฀AND฀PACKAGED฀IN฀A฀LABORATORY฀
CABINET฀TO฀lT฀NEARLY฀ANY฀LABORATORY�฀4HE฀
SYSTEMS฀ELIMINATE฀THE฀NEEDS฀FOR฀COSTLY�฀
INCONVENIENT฀HIGH฀PRESSURE฀NITROGEN฀
CYLINDERS฀OR฀DEWARS�฀4HE฀��
��.!฀AND฀
��
��.!฀ARE฀IDEAL฀FOR฀)#0฀0URGE฀GAS฀
APPLICATIONS�฀

▲฀ 0RODUCES฀A฀CONTINUOUS฀SUPPLY฀OF฀ULTRA฀HIGH฀PURITY฀NITROGEN฀GAS฀
FROM฀EXISTING฀COMPRESSED฀AIR

▲฀ %LIMINATES฀THE฀NEED฀FOR฀COSTLY�฀DANGEROUS�฀INCONVENIENT฀฀
NITROGEN฀CYLINDERS฀OR฀DEWARS฀IN฀THE฀LABORATORY

▲฀ %XTENDS฀)#0฀!NALYSIS฀INTO฀FAR
56฀RANGE฀BELOW฀���฀�NM	

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ /FFERS฀LONG฀TERM฀COST฀STABILITY฀
฀UNCONTROLLABLE฀VENDOR฀PRICE฀
INCREASES�฀CONTRACT฀NEGOTIATIONS�฀LONG฀TERM฀COMMITMENTS฀AND฀
TANK฀RENTALS฀ARE฀NO฀LONGER฀A฀CONCERN

-ODEL฀��
��.!฀฀
.ITROGEN฀'ENERATOR

)#0฀3PECTROMETER฀.ITROGEN฀'ENERATOR

!PPLICATIONS

/THER฀APPLICATIONS฀INCLUDE฀HIGH฀mOW฀
'#฀CARRIER฀GAS฀NEEDS�฀$.!฀3YN

THESIS฀AND฀3EQUENCING฀%QUIPMENT�฀
-OCON฀-OISTURE฀!NALYZERS�฀#IRCULAR฀
$ICHROISM฀AND฀'EL฀0ERMEATION฀
NEEDS�
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��

/RDERING฀)NFORMATION฀
$ESCRIPTION฀฀ -ODEL฀.UMBERS฀
5LTRA฀(IGH฀0URITY฀ ��
��.!฀AND฀��
��.!
฀฀ .ITROGEN฀'ENERATOR฀

0REVENTATIVE฀ (&5(0
0-
-AINTENANCE฀#ONTRACT

%XTENDED฀3UPPORT฀WITH฀ ��
��
$.��฀��
��
$.�
��฀-ONTH฀7ARRANTY฀

&LOW฀4ABLE ฀��������฀0URITY
)NLET฀!IR฀0RESSURE฀฀ -AX฀/UTLET฀&LOW฀ -AX฀/UTLET฀0RESSURE฀
�PSIG	฀ �LPM	฀ �PSIG	฀
-ODELS฀��
��.!฀AND฀��
��.!

���฀ �฀ ��฀
���฀ �฀ ��฀ ฀
���฀ �฀ ��฀
��฀ �฀ ��฀
��฀ �฀ ��฀
��฀ �฀ ��฀
��฀ �฀ ��

&LOW฀4ABLE ฀�������฀0URITY
)NLET฀!IR฀0RESSURE฀฀ -AX฀/UTLET฀&LOW฀ -AX฀/UTLET฀0RESSURE฀
�PSIG	฀ �LPM	฀ �PSIG	฀
-ODELS฀��
��.!฀AND฀��
��.!

���฀ ��฀ ��฀
���฀ ��฀ ��฀ ฀
���฀ ��฀ ��฀
��฀ ��฀ ��฀
��฀ �฀ ��฀
��฀ �฀ ��฀
��฀ �฀ ��

0RINCIPAL฀3PECIlCATIONS
-ODEL฀ ฀ ��
��.!���
��.!
.ITROGEN฀0URITY฀ ฀ �������฀AND฀��������
-AX฀.ITROGEN฀/UTPUT฀0RESSURE฀ 3EE฀4ABLE
#/฀#ONCENTRATION฀ ฀ �฀�฀PPM
#/�฀#ONCENTRATION฀ ฀ �฀�฀PPM
/�฀#ONCENTRATION฀ ฀ �฀�฀PPM
(�/฀#ONCENTRATION฀ ฀ �฀฀�฀PPM
(YDROCARBON฀#ONCENTRATION฀��	฀ �฀���฀PPM฀฀฀฀
!RGON฀#ONCENTRATION฀��	฀ ฀ ����฀฀฀฀
-IN�-AX฀)NLET฀0RESSURE฀ ฀ ��฀PSIG����฀PSIG฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
2ECOMMENDED฀)NLET฀4EMPERATURE฀ ฀��ª&฀���ª#	฀
!MBIENT฀/PERATING฀4EMPERATURE฀ ��ª&
���ª&฀���ª#
��ª#	
!VERAGE฀!IR฀#ONSUMPTION฀ ฀ ���฀SCFM
)NLET฀#ONNECTION฀ ฀ ���v฀.04
/UTLET฀#ONNECTION฀ ฀ ���v฀.04�฀CONVERTIBLE฀TO฀���v฀.04฀
%LECTRICAL฀2EQUIREMENTS฀��	฀ ฀ ���฀6!#���฀(Z
$IMENSIONS฀ ฀ ��vH฀X฀��vW฀X฀��vD฀
฀ ฀ ����CM฀X฀��CM฀X฀��CM	฀
3HIPPING฀7EIGHT฀฀ ฀ ���฀LBS฀����฀KG	

.OTES�
�฀฀฀-ODEL฀��
��.!฀DOES฀NOT฀REMOVE฀HYDROCARBONS�

�฀฀฀0URITY฀SPECIlCATION฀FOR฀.ITROGEN฀DOES฀NOT฀INCLUDE฀฀
฀฀฀฀฀!RGON฀CONCENTRATION�฀

�฀฀฀0OWER฀#ONSUMPTION฀IS฀AS฀FOLLOWS�฀฀
฀฀฀฀฀-ODEL฀��
��.!฀�฀��฀7ATTS�฀-ODEL฀��
��.!฀�฀�฀+7

)#0฀3PECTROMETER฀.ITROGEN฀'ENERATOR
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.ITRO6AP฀'AS฀'ENERATORS

▲฀ )DEAL฀FOR฀ANY฀COMBINATION฀OF฀SAMPLE฀EVAPORATORS฀UP฀TO฀���฀
NOZZLE฀POSITIONS

▲฀ 0RODUCES฀CLEAN�฀DRY฀�TO฀
��ª&	฀DEWPOINT฀EVAPORATOR฀GRADE฀
NITROGEN฀FROM฀ANY฀STANDARD฀LABORATORY฀COMPRESSED฀AIR฀SOURCE

▲฀ !CCELERATES฀EVAPORATION฀BY฀DECREASING฀THE฀PARTIAL฀VAPOR฀฀
PRESSURE฀ABOVE฀THE฀SOLVENT฀LIQUID

▲฀ %LIMINATES฀INCONVENIENT฀AND฀DANGEROUS฀,.�฀BOIL
OFF฀DEWARS฀
AND฀NITROGEN฀GAS฀CYLINDERS฀FROM฀THE฀LABORATORY

▲฀ 2ECOMMENDED฀AND฀USED฀BY฀MANY฀SAMPLE฀CONCENTRATOR฀AND฀
SAMPLE฀EVAPORATOR฀MANUFACTURERS

▲฀ 0AYBACK฀PERIOD฀OF฀TYPICALLY฀LESS฀THAN฀ONE฀YEAR

▲฀ 3LEEP฀ECONOMY฀MODE

▲฀ 3ILENT฀OPERATION฀AND฀MINIMAL฀OPERATOR฀ATTENTION฀REQUIRED

0ROVEN฀4ECHNOLOGY

0ARKER฀"ALSTON�S฀.ITRO6AP
�,6฀AND฀.ITRO6AP
�,6฀.ITROGEN฀
'ENERATORS฀CAN฀PROVIDE฀CLEAN�฀ULTRA
DRY฀NITROGEN฀TO฀SAMPLE฀
EVAPORATORS�฀฀4HESE฀SYSTEMS฀OFFER฀HIGH฀NITROGEN฀OUTPUT฀mOWS฀
IN฀A฀MINIATURE฀CABINET�฀฀4HE฀USER฀CAN฀ACTIVATE฀THE฀MANUAL฀
3,%%0฀ECONOMY฀MODE฀TO฀ELIMINATE฀COMPRESSED฀AIR฀฀
CONSUMPTION฀WHEN฀THE฀SAMPLE฀CONCENTRATOR฀IS฀NOT฀IN฀USE�

.ITROGEN฀4ECHNOLOGY

.ITROGEN฀IS฀PRODUCED฀BY฀UTILIZING฀A฀COMBINATION฀OF฀lLTRATION฀
AND฀MEMBRANE฀SEPARATION฀TECHNOLO

GIES�฀฀!฀HIGH฀EFlCIENCY฀PRElLTRATION฀
SYSTEM฀PRETREATS฀THE฀COMPRESSED฀
AIR฀TO฀REMOVE฀ALL฀CONTAMINANTS฀DOWN฀
TO฀����฀MICRON�฀฀(OLLOW฀lBER฀MEM

BRANES฀SUBSEQUENTLY฀SEPARATE฀THE฀
CLEAN฀AIR฀INTO฀A฀CONCENTRATED฀NITROGEN฀
OUTPUT฀STREAM฀AND฀AN฀OXYGEN฀ENRICHED฀
PERMEATE฀STREAM�฀WHICH฀IS฀VENTED฀FROM฀
THE฀SYSTEM�฀฀4HE฀COMBINATION฀OF฀THESE฀
TECHNOLOGIES฀PRODUCES฀A฀CONTINUOUS฀
ON฀DEMAND฀SUPPLY฀OF฀PURE฀NITROGEN�

'AS฀'ENERATOR฀"ENElTS

4HE฀.ITRO6AP฀GENERATORS฀ARE฀COMPLETE฀SYSTEMS฀WITH฀STATE
OF

THE
ART�฀HIGHLY฀RELIABLE฀COMPONENTS฀ENGINEERED฀FOR฀EASY฀฀
INSTALLATION�฀OPERATION�฀AND฀LONG฀TERM฀PERFORMANCE�฀฀4HE฀
0ARKER฀"ALSTON฀.ITRO6AP
�,6฀AND฀.ITRO6AP
�,6฀ELIMINATE฀
ALL฀THE฀INCONVENIENCES฀AND฀COST฀OF฀,.�฀DEWAR฀AND฀NITROGEN฀
CYLINDER฀GAS฀SUPPLIES฀AND฀DEPENDENCE฀ON฀OUTSIDE฀VENDORS�฀฀
5NCONTROLLABLE฀PRICE฀INCREASES�฀DEWAR฀ICE฀AND฀CONDENSATION�฀
CONTRACT฀NEGOTIATIONS�฀LONG฀TERM฀COMMITMENTS�฀AND฀TANK฀฀
RENTALS฀ARE฀NO฀LONGER฀A฀CONCERN�฀฀7ITH฀A฀.ITRO6AP฀GENERATOR�฀
YOU฀CONTROL฀YOUR฀GAS฀SUPPLY�

%ASE฀OF฀5SE

3INCE฀.ITRO6AP฀GENERATORS฀INCORPORATE฀UNIQUE฀MEMBRANE฀
SEPARATION฀TECHNOLOGY�฀NITROGEN฀DELIVERY฀IS฀IMMEDIATE฀TO฀THE฀
SAMPLE฀CONCENTRATOR�฀฀h,OCK
IT
AND
LEAVE
ITv฀OPERATION฀OF฀THE฀
SAMPLE฀CONCENTRATOR฀IS฀MAINTAINED฀WITHOUT฀DOWNTIME฀AND฀
WITHOUT฀hRUNNING฀OUT฀OF฀GASv฀MID฀BLOW
DOWN�

.ITRO6AP
�,6฀AND฀.ITRO6AP
�,6
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0RINCIPAL฀3PECIlCATIONS฀
฀.ITRO6AP฀'ENERATORS
.ITROGEN฀0URITY฀ 5P฀TO฀���

.ITROGEN฀$EWPOINT฀ $OWN฀TO฀
��ª&฀�
��ª#	฀ATMOSPHERIC

-AXIMUM฀.ITROGEN฀&LOW฀2ATE฀ .ITRO6AP
�,6�฀ ���฀SLPM฀฀ ฀ ฀
฀ .ITRO6AP
�,6�฀ ���฀SLPM

%LECTRICAL฀2EQUIREMENTS฀ .ONE

#OMPRESSED฀!IR฀)NLET฀0RESSURE฀ ��
���฀PSIG฀����฀PSIG฀SUGGESTED	

.ITROGEN฀/UTLET฀0RESSURE฀ �฀TO฀���฀PSIG฀��฀TO฀���฀BARG	฀�USER฀CONTROLLED	

$IMENSIONS฀ �����vW฀X฀����vD฀X฀����vH฀฀ ฀ ฀ ฀
฀ ������CM฀X฀�����CM฀X฀�����CM	฀

)NLET฀0ORT�/UTLET฀0ORT฀ ���v฀.04฀�FEMALE	

3HIPPING฀7EIGHT฀ ��฀LBS���฀KG

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME
-ODEL฀ $ESCRIPTION

.ITRO6AP
�,6฀AND฀.ITRO6AP
�,6฀ .ITRO6AP฀.ITROGEN฀'ENERATORS

-+.)42/6!0฀ -AINTENANCE฀+IT฀�)NCLUDES฀�฀EACH฀lLTER฀CARTRIDGE�฀฀
฀ AND฀�฀EACH฀MEMBRANE฀CARTRIDGE	

.)42/6!0
0-฀ 0REVENTATIVE฀-AINTENANCE฀#ONTRACT

.)42/6!0
$.�฀ %XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY

5SE฀WITH฀4HESE฀AND฀/THER฀"LOWDOWN฀
%VAPORATORS

4URBO6AP฀FROM฀#ALPER
:YMARK

.
%VAP฀FROM฀/RGANOMATION

2APID6AP฀FROM฀,AB#ONCO

2EACTI
6AP฀FROM฀0IERCE฀"IOTECHNOLOGY

$UO
6AP฀FROM฀*ONES฀#HROMATOGRAPHY

$RY6AP฀FROM฀(ORIZON฀4ECHNOLOGY

.ITRO6AP฀'AS฀'ENERATORS
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.ITRO&LOW฀,AB

.ITRO&LOW฀,AB฀3ELF฀#ONTAINED฀,#�-3
-EMBRANE฀.ITROGEN฀'ENERATOR฀

▲฀ &LOW฀CAPACITY฀TO฀��฀,0-

▲฀ ,ESS฀EXPENSIVE฀AND฀MORE฀CONVENIENT฀THAN฀NITROGEN฀฀
CYLINDERS฀AND฀DEWARS

▲฀ )DEAL฀FOR฀ALL฀DERIVATIVES฀OF฀%3I฀AND฀!0#I฀MODES

▲฀ )NCLUDES฀STATE
OF
THE
ART�฀OIL
LESS฀COMPRESSORS

▲฀ 5NLIKE฀03!฀AND฀(OSMER฀TECHNOLOGIES�฀MEMBRANE฀฀
WILL฀NOT฀SUPPRESS฀CORONA฀NEEDLE฀DISCHARGE

▲฀ 3PECIAL฀SOUND฀INSULATION฀DESIGN฀ENSURES฀QUIET฀OPERATION

4HE฀0ARKER฀"ALSTON�฀,#�-3฀.ITRO&LOW฀,AB฀

IS฀A฀SELF
CONTAINED฀MEMBRANE฀NITROGEN฀GEN


ERATOR฀THAT฀PRODUCES฀,#�-3฀GRADE฀NITROGEN฀

WITH฀OUTPUT฀PRESSURE฀TO฀���฀PSIG�฀฀.ITROGEN฀

IS฀PRODUCED฀BY฀UTILIZING฀A฀COMBINATION฀OF฀

COMPRESSORS�฀CAREFULLY฀MATCHED฀WITH฀lLTRA


TION�฀AND฀MEMBRANE฀SEPARATION฀TECHNOLOGY฀

COMPONENTS�฀

)NTAKE฀AMBIENT฀AIR฀FROM฀THE฀LABORATORY฀IS฀

lLTERED฀USING฀AN฀ILET฀SUCTION฀BREATHER฀lLTER฀

TO฀REMOVE฀AIRBORNE฀ORGANIC฀AND฀PARTICULATE฀

IMPURITIES�฀฀4HIS฀PURIlED฀AIR฀IS฀DELIVERED฀

TO฀A฀LONG฀LIFE฀LOW฀PRESSURE฀AIR฀COMPRESSOR฀

WHICH฀PROVIDES฀AN฀AIR฀STREAM฀TO฀HOLLOW฀lBER฀

MEMBRANES฀WHICH฀SUBSEQUENTLY฀SEPARATE฀

THE฀CLEAN฀AIR฀INTO฀A฀CONCENTRATED฀NITROGEN฀

RETENTATE฀AND฀OXYGEN฀ENRICHED฀PERMEATE�฀

WHICH฀IS฀THEN฀CYCLED฀THROUGH฀THE฀SYSTEM�฀฀

0RIOR฀TO฀EXITING฀THE฀SYSTEM฀PURE฀NITROGEN฀

RETENTATE฀IS฀DELIVERED฀TO฀A฀NITROGEN฀AMPLIlCA


TION฀COMPRESSOR฀TO฀ASSURE฀PROPER฀PRESSURE�฀

mOW฀AND฀PURITY฀TO฀THE฀,#�-3�

4HE฀0ARKER฀"ALSTON฀,#�-3฀.ITRO&LOW฀,AB฀

WILL฀DELIVER฀A฀CONTINUOUS฀OR฀ON฀DEMAND฀฀

SUPPLY฀OF฀PURE฀NITROGEN฀MAKING฀IT฀THE฀SMART฀

ALTERNATIVE฀TO฀CYLINDERS�฀฀3UPERIOR฀ENGI


NEERING฀WITH฀CAREFULLY฀MATCHED฀lLTRATION�฀

MEMBRANE฀SEPARATION฀AND฀COMPRESSION฀TECHNOLIES฀HAVE฀RESULTED฀IN฀A฀SYSTEM฀WITH฀THE฀UTMOST฀

RELIABILITY฀AND฀LONGEVITY�฀฀!DDITIONAL฀APPLICATIONS฀INCLUDE�฀฀NEBULIZER฀GASES�฀CHEMICAL฀AND฀SOL


VENT฀EVAPORATION�฀INSTRUMENT฀SUPPLY฀AND฀PURGE�฀EVAPORATIVE฀LIGHT฀SCATTERING฀EQUIPMENT฀฀

AND฀SPARGING�

-EMBRANE฀4ECHNOLOGY

0RINCIPAL฀3PECIlCATIONS

-ODEL฀ ฀ .ITRO&LOW฀,AB

.ITROGEN฀ ฀ 0HTHALATE฀FREE฀WITH฀mOW฀TO฀��฀LPM

-AXIMUM฀/UTLET฀0RESSURE฀ ฀ ���฀PSIG฀��฀BARG	

(YDROCARBON฀#ONTENT฀ ฀ �฀�PPM฀�EXCLUDING฀METHANE	

!TMOSPHERIC฀$EWPOINT฀ ฀ 
��ª&฀�
��ª#	

/UTLET฀0ORT฀ ฀ &EMALE฀���v฀.04

-IN�-AX฀!MBIENT฀4EMPERATURE฀ ��ª&���ª&฀���ª#���ª#	

%LECTRICAL฀2EQUIREMENTS฀ ฀ ���6AC���(Z���!MP

$IMENSIONS฀ ฀ ����vH฀X฀����vW฀X฀����vD

฀ ฀ �����CM฀X฀��CM฀X฀��CM	

3HIPPING฀7EIGHT฀ ฀ ���฀LBS�฀�����฀KG	
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'ENERATES฀PURE฀NITROGEN�฀ZERO฀AIR฀AND฀SOURCE฀
EXHAUST฀AIR฀FROM฀COMPRESSED฀AIR

฀ %LIMINATES฀COSTLY฀AND฀INCONVENIENT฀NITROGEN฀
GAS฀AND฀ZERO฀AIR฀GAS฀CYLINDERS

฀0REVENTS฀RUNNING฀OUT฀OF฀GASES฀DURING฀,#�-3฀
INSTRUMENT฀OPERATION

฀0RESERVES฀VALUABLE฀LABORATORY฀SPACE฀AND฀฀
MAXIMIZES฀,#�-3฀INSTRUMENT฀UPTIME

฀2ELIABLE฀SCROLL฀COMPRESSOR�฀QUIET฀��฀D"�!	฀
OPERATION฀AT฀A฀SAFE�฀LOW฀PRESSURE

฀'AS฀PURITY฀TO฀�������฀AND฀NO฀0HTHALATES

฀ 4URNKEY฀SYSTEM฀THAT฀ELIMINATES฀STAINLESS฀STEEL฀
REGULATORS฀AND฀GAS฀DISTRIBUTION฀PANELS

4HE฀0ARKER฀"ALSTON฀3/52#%฀,#-3
����.!฀4RI'AS฀
'ENERATOR฀IS฀A฀COMPLETELY฀ENGINEERED฀SYSTEM฀DESIGNED฀TO฀
DELIVER฀PURE฀NITROGEN฀FOR฀CURTAIN฀GAS�฀PURE฀ZERO฀GRADE฀AIR฀
AS฀GAS
��GAS
�฀SOURCE฀GASES฀AND฀DRY฀
��ª&฀DEW฀POINT฀AIR฀
AS฀SOURCE฀EXHAUST�฀฀4HE฀SYSTEM฀IS฀DESIGNED฀TO฀PRODUCE฀
GASES฀WHICH฀MEET฀AND฀EXCEED฀THE฀REQUIREMENTS฀OF฀ANY฀
,#�-3฀REQUIRING฀THREE฀INDEPENDENT฀GASES�฀฀4HE฀SYSTEM฀
CONSISTS฀OF฀SIX฀FUNCTIONAL฀TECHNOLOGIES�฀฀#OALESCING฀PRE

lLTRATION฀WITH฀TIMED฀SOLENOID฀DRAINS�฀SELF฀REGENERATING฀
COMPRESSED฀AIR฀DEHYDRATION฀MEMBRANES�฀A฀PROPRIETARY฀
HEATED฀CATALYSIS฀MODULE�฀ELEGANT฀SELF
REGENERATING฀NITROGEN฀
RETENTATE฀MEMBRANES�฀HIGH฀CAPACITY฀
฀HIGH฀SENSITIVITY฀CARBON฀
ABSORPTION฀MODULES฀AND฀CAREFULLY฀MATCHED฀lNAL฀lLTRATION฀
MEMBRANE฀MEDIA�฀฀4HESE฀TECHNOLOGIES฀ARE฀INTEGRATED฀TO฀A฀
RELIABLE฀SCROLL฀COMPRESSOR�

4HE฀0ARKER฀"ALSTON฀3/52#%฀,#-3
����.!฀4RI'AS฀
'ENERATOR฀WILL฀PROVIDE฀ENOUGH฀GAS฀FOR฀A฀SINGLE฀,#�-3฀
INSTRUMENT฀ON฀A฀CONTINUAL฀BASIS฀AND฀WILL฀COMPLETELY฀ELIMINATE฀
DEPENDENCE�฀EXPENSE฀AND฀HASSLE฀WITH฀USING฀HIGH฀PRESSURE฀
NITROGEN฀AND฀ZERO฀AIR฀CYLINDERS�

3/52#%฀,#�-3฀4RI'AS฀'ENERATOR฀3ERIES
-ODEL฀,#-3
����.!

4HE฀GENERATOR฀CAN฀BE฀CONNECTED฀EASILY�฀BE฀LOCATED฀IN฀
THE฀LAB�฀AND฀FEATURES฀INDEPENDENT฀STAINLESS฀STEEL฀OUTPUT฀
GAS฀PORTS฀CAREFULLY฀MATCHED฀TO฀THE฀INSTRUMENT�฀฀'AS฀
DISTRIBUTION�฀PRESSURE฀AND฀mOW฀CONTROL฀ARE฀INTEGRAL฀TO฀EACH฀
4RI'AS฀GENERATOR฀AND฀THEREFORE฀REQUIREMENTS฀FOR฀SECONDARY฀
GAS฀PRESSURE฀OR฀GAS฀MANAGEMENT฀SYSTEMS฀ARE฀ELIMINATED�฀฀

4HERE฀IS฀NO฀LONGER฀ANY฀NEED฀TO฀USE฀VALUABLE฀LABORATORY฀
mOOR฀SPACE฀TO฀STORE฀EXCESS฀CYLINDER฀RESERVES฀TO฀PROTECT฀
FROM฀RUNNING฀OUT฀OF฀GAS�฀LATE฀OR฀MISSED฀CYLINDER฀DELIVERIES�฀
TRANSPORTATION฀INTERRUPTIONS฀OR฀PERIODS฀OF฀TIGHT฀SUPPLY�฀฀
7ITH฀A฀0ARKER฀"ALSTON฀3/52#%฀,#-3
����.!฀4RI'AS฀
'ENERATOR�฀YOU฀CONTROL฀ALL฀YOUR฀,#�-3฀GAS฀SUPPLIES�

-ODEL฀,#-3
����.!
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!NALYTICAL฀'AS฀3YSTEMS

��

0RINCIPAL฀3PECIlCATIONS
-ODEL฀฀ ,#-3
����.!

#URTAIN฀GAS฀�NITROGEN	฀ TO฀��฀LPM฀AND฀��฀PSI

3OURCE฀GAS฀�UHP฀ZERO฀GRADE฀AIR	฀ TO฀��฀LPM฀AND฀���฀PSI

%XHAUST฀GAS฀�DRY฀AIR	฀ TO฀�฀LPM฀AND฀��฀PSI

#OMPRESSOR฀INCLUDED฀ 9ES฀
฀3CROLL

0RESSURE฀DEWPOINT฀ 
��ª&

(YDROCARBONS฀ �����฀PPM฀MEASURED฀AS฀METHANE

0ARTICLES฀�฀����฀MICRON฀ .ONE

0HTHALATES฀ .ONE

3USPENDED฀,IQUIDS฀ .ONE

/UTLETS฀ ���v฀TUBE฀
฀STAINLESS฀STEEL฀
฀�฀EACH

$IMENSIONS฀ ��v,฀X฀��v7฀X฀��v(

0RESSURE฀GAUGES฀ �฀EACH

%LECTRICAL฀REQUIREMENTS฀ ���VAC�฀��(Z�฀��฀AMP฀AND฀฀ ฀
฀ ���VAC�฀��(Z�฀��฀AMP

.OISE฀LEVEL฀ �฀��฀D"�!	

7EIGHT฀ ���฀LBS�฀����฀KGS	

3UPPLIES฀PURE฀NITROGEN�฀ZERO฀GRADE฀AIR฀฀
AND฀SOURCE฀EXHAUST฀AIR

฀ 0RODUCED฀AND฀MANUFACTURED฀BY฀AN฀฀
)3/฀����฀REGISTERED฀ORGANIZATION

฀/PERATES฀CONTINUOUSLY฀��฀HOURS฀A฀DAY�฀฀
�฀DAYS฀฀A฀WEEK

฀-INIMAL฀ANNUAL฀MAINTENANCE

฀ %ASY฀INSTALLATION฀AND฀WHISPER฀QUIET฀฀
OPERATION

฀ &LOOR฀STANDING฀ON฀MOVABLE฀CASTERS

฀ ,ISTED฀TO฀5�3�฀�฀#ANADIAN฀SAFETY฀฀
STANDARDS

฀#ARRIES฀#%฀-ARKING�#OMPLIANT฀TO฀7%%%฀฀฀฀฀฀฀฀฀฀฀
STANDARD

/RDERING฀)NFORMATION

3/52#%฀,#�-3฀4RI'AS฀'ENERATOR฀3ERIES
-ODEL฀,#-3
����.!

3OURCE฀,#�-3฀4RIGAS฀'ENERATOR฀ ,#-3
����.!

)NSTALLATION฀+IT฀ )+,#-3
����

0REVENTATIVE฀-AINTENANCE฀ 3#,&42)'!3
0-฀฀
#ONTRACT
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!NALYTICAL฀'AS฀3YSTEMS

��

'ENERATES฀PURE฀NITROGEN�฀ZERO฀AIR฀AND฀SOURCE฀EXHAUST฀
AIR฀FROM฀COMPRESSED฀AIR

฀ %LIMINATES฀COSTLY฀AND฀INCONVENIENT฀NITROGEN฀GAS฀AND฀
ZERO฀AIR฀GAS฀CYLINDERS

฀0REVENTS฀RUNNING฀OUT฀OF฀GASES฀DURING฀,#�-3฀฀
INSTRUMENT฀OPERATION

฀0RESERVES฀VALUABLE฀LABORATORY฀SPACE฀AND฀MAXIMIZES฀
,#�-3฀INSTRUMENT฀UPTIME

฀2ELIABLE�฀SILENT฀OPERATION฀AT฀A฀SAFE�฀LOW฀PRESSURE

฀'AS฀PURITY฀TO฀�������฀AND฀NO฀0HTHALATES

฀ 4URNKEY฀SYSTEM฀THAT฀ELIMINATES฀STAINLESS฀STEEL฀฀
REGULATORS฀AND฀GAS฀DISTRIBUTION฀PANELS

4HE฀0ARKER฀"ALSTON฀3/52#%฀,#-3฀4RI'AS฀'ENERATOR฀IS฀
A฀COMPLETELY฀ENGINEERED฀SYSTEM฀DESIGNED฀TO฀TRANSFORM฀
ORDINARY฀COMPRESSED฀AIR฀INTO฀PURE฀NITROGEN฀FOR฀CURTAIN฀
GAS�฀PURE฀ZERO฀GRADE฀AIR฀AS฀GAS
��GAS
�฀SOURCE฀GASES฀AND฀
DRY฀
��ª&฀DEW฀POINT฀AIR฀AS฀SOURCE฀EXHAUST�฀฀4HE฀SYSTEM฀
IS฀DESIGNED฀TO฀PRODUCE฀GASES฀WHICH฀MEET฀AND฀EXCEED฀THE฀
REQUIREMENTS฀OF฀ANY฀,#�-3฀REQUIRING฀THREE฀INDEPENDENT฀
GASES�฀฀4HE฀SYSTEM฀CONSISTS฀OF฀SIX฀FUNCTIONAL฀TECHNOLOGIES�฀฀
#OALESCING฀PRE
lLTRATION฀WITH฀TIMED฀SOLENOID฀DRAINS�฀SELF฀
REGENERATING฀COMPRESSED฀AIR฀DEHYDRATION฀MEMBRANES�฀
A฀PROPRIETARY฀HEATED฀CATALYSIS฀MODULE�฀ELEGANT฀SELF

REGENERATING฀NITROGEN฀RETENTATE฀MEMBRANES�฀HIGH฀CAPACITY฀

฀HIGH฀SENSITIVITY฀CARBON฀ABSORPTION฀MODULES฀AND฀CAREFULLY฀
MATCHED฀lNAL฀lLTRATION฀MEMBRANE฀MEDIA�

4HE฀0ARKER฀"ALSTON฀3/52#%฀,#-3฀4RI'AS฀'ENERATOR฀WILL฀
PROVIDE฀ENOUGH฀GAS฀FOR฀A฀SINGLE฀,#�-3฀INSTRUMENT฀ON฀A฀
CONTINUAL฀BASIS฀AND฀WILL฀COMPLETELY฀ELIMINATE฀DEPENDENCE�฀
EXPENSE฀AND฀HASSLE฀WITH฀USING฀HIGH฀PRESSURE฀NITROGEN฀AND฀
ZERO฀AIR฀CYLINDERS�

3/52#%฀,#�-3฀4RI'AS฀'ENERATOR฀3ERIES
-ODEL฀,#-3
����.4.!

4HE฀GENERATOR฀CAN฀CONNECT฀EASILY฀TO฀AN฀EXISTING฀COMPRESSED฀
AIR฀SUPPLY฀LINE฀AND฀FEATURES฀INDEPENDENT฀STAINLESS฀STEEL฀
OUTPUT฀GAS฀PORTS฀CAREFULLY฀MATCHED฀TO฀THE฀INSTRUMENT�฀฀'AS฀
DISTRIBUTION�฀PRESSURE฀AND฀mOW฀CONTROL฀ARE฀INTEGRAL฀TO฀EACH฀
4RI'AS฀GENERATOR฀AND฀THEREFORE฀REQUIREMENTS฀FOR฀SECONDARY฀
GAS฀PRESSURE฀OR฀GAS฀MANAGEMENT฀SYSTEMS฀ARE฀ELIMINATED�฀฀

4HERE฀IS฀NO฀LONGER฀ANY฀NEED฀TO฀USE฀VALUABLE฀LABORATORY฀
mOOR฀SPACE฀TO฀STORE฀EXCESS฀CYLINDER฀RESERVES฀TO฀PROTECT฀
FROM฀RUNNING฀OUT฀OF฀GAS�฀LATE฀OR฀MISSED฀CYLINDER฀DELIVERIES�฀
TRANSPORTATION฀INTERRUPTIONS฀OR฀PERIODS฀OF฀TIGHT฀SUPPLY�฀฀
7ITH฀A฀0ARKER฀"ALSTON฀3/52#%฀,#-3฀4RI'AS฀'ENERATOR�฀
YOU฀CONTROL฀ALL฀YOUR฀,#�-3฀GAS฀SUPPLIES�

-ODEL฀,#-3
����.4.!฀
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3/52#%฀,#�-3฀4RI'AS฀'ENERATOR฀3ERIES
-ODEL฀,#-3
����.4.!

0RINCIPAL฀3PECIlCATIONS
-ODEL฀฀ ,#-3
����.4.!

#URTAIN฀GAS฀�NITROGEN	฀ TO฀��฀LPM฀AND฀��฀PSI

3OURCE฀GAS฀�UHP฀ZERO฀GRADE฀AIR	฀ TO฀��฀LPM฀AND฀���฀PSI

%XHAUST฀GAS฀�DRY฀AIR	฀ TO฀�฀LPM฀AND฀��฀PSI

!IR฀PRESSURE฀REQUIRED฀ ��
���฀PSI฀��฀���฀PSI฀SUGGESTED	

0RESSURE฀DEWPOINT฀ 
��ª&

(YDROCARBONS฀ �����฀PPM฀MEASURED฀AS฀METHANE

0ARTICLES฀�฀����฀MICRON฀ .ONE

0HTHALATES฀ .ONE

3USPENDED฀,IQUIDS฀ .ONE

)NLET฀ ���v฀TUBE฀�PRESTO	

/UTLETS฀ ���v฀TUBE฀
฀STAINLESS฀STEEL฀
฀�฀EACH

$IMENSIONS฀ ��v,฀X฀��v7฀X฀��v(

0RESSURE฀GAUGES฀ �฀EACH

%LECTRICAL฀REQUIREMENTS฀ ���VAC�฀��(Z�฀��฀AMP

.OISE฀ 3ILENT฀OPERATION

7EIGHT฀ ���฀LBS�฀���฀KGS	

฀ 3UPPLIES฀PURE฀NITROGEN�฀ZERO฀GRADE฀AIR฀AND฀฀฀฀
SOURCE฀EXHAUST฀AIR

฀ 0RODUCED฀AND฀MANUFACTURED฀BY฀AN฀)3/฀����฀฀฀฀฀฀฀
REGISTERED฀ORGANIZATION

฀/PERATES฀CONTINUOUSLY฀��฀HOURS฀A฀DAY�฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
�฀DAYS฀A฀WEEK

฀-INIMAL฀ANNUAL฀MAINTENANCE

฀ %ASY฀INSTALLATION฀AND฀SILENT฀OPERATION

฀ &LOOR฀STANDING

฀ ,ISTED฀TO฀5�3�฀�฀#ANADIAN฀SAFETY฀STANDARDS

฀#ARRIES฀#%฀-ARKING�#OMPLIANT฀TO฀7%%%฀฀
STANDARD

/RDERING฀)NFORMATION

3OURCE฀,#�-3฀4RIGAS฀'ENERATOR฀ ,#-3
����.4.!

)NSTALLATION฀+IT฀ )+,#-3
����

0REVENTATIVE฀-AINTENANCE฀฀ ,&42)'!3
0-฀
#ONTRACT฀

%XTENDED฀3UPPORT฀WITH฀฀ ,#-3
����.4
$.�฀
��฀-ONTH฀7ARRANTY
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'ENERATES฀PURE฀NITROGEN�฀ZERO฀AIR฀AND฀SOURCE฀
EXHAUST฀AIR฀FROM฀COMPRESSED฀AIR

฀ %LIMINATES฀COSTLY฀AND฀INCONVENIENT฀NITROGEN฀฀
GAS฀AND฀ZERO฀AIR฀GAS฀CYLINDERS

฀0REVENTS฀RUNNING฀OUT฀OF฀GASES฀DURING฀,#�-3฀
INSTRUMENT฀OPERATION

฀0RESERVES฀VALUABLE฀LABORATORY฀SPACE฀AND฀฀
MAXIMIZES฀,#�-3฀INSTRUMENT฀UPTIME

฀2ELIABLE�฀SILENT฀OPERATION฀AT฀A฀SAFE�฀LOW฀PRESSURE

฀'AS฀PURITY฀TO฀�������฀AND฀NO฀0HTHALATES

฀ 4URNKEY฀SYSTEM฀THAT฀ELIMINATES฀STAINLESS฀STEEL฀
REGULATORS฀AND฀GAS฀DISTRIBUTION฀PANELS

4HE฀0ARKER฀"ALSTON฀3/52#%฀,#-3฀4RI'AS฀'ENERATOR฀IS฀
A฀COMPLETELY฀ENGINEERED฀SYSTEM฀DESIGNED฀TO฀TRANSFORM฀
ORDINARY฀COMPRESSED฀AIR฀INTO฀PURE฀NITROGEN฀FOR฀CURTAIN฀
GAS�฀PURE฀ZERO฀GRADE฀AIR฀AS฀GAS
��GAS
�฀SOURCE฀GASES฀AND฀
DRY฀
��ª&฀DEW฀POINT฀AIR฀AS฀SOURCE฀EXHAUST�฀฀4HE฀SYSTEM฀
IS฀DESIGNED฀TO฀PRODUCE฀GASES฀WHICH฀MEET฀AND฀EXCEED฀THE฀
REQUIREMENTS฀OF฀ANY฀,#�-3฀REQUIRING฀THREE฀INDEPENDENT฀
GASES�฀฀4HE฀SYSTEM฀CONSISTS฀OF฀SIX฀FUNCTIONAL฀TECHNOLOGIES�฀฀
#OALESCING฀PRE
lLTRATION฀WITH฀TIMED฀SOLENOID฀DRAINS�฀SELF฀
REGENERATING฀COMPRESSED฀AIR฀DEHYDRATION฀MEMBRANES�฀
A฀PROPRIETARY฀HEATED฀CATALYSIS฀MODULE�฀ELEGANT฀SELF

REGENERATING฀NITROGEN฀RETENTATE฀MEMBRANES�฀HIGH฀CAPACITY฀

฀HIGH฀SENSITIVITY฀CARBON฀ABSORPTION฀MODULES฀AND฀CAREFULLY฀
MATCHED฀lNAL฀lLTRATION฀MEMBRANE฀MEDIA�

4HE฀0ARKER฀"ALSTON฀3/52#%฀,#-3฀4RI'AS฀'ENERATOR฀WILL฀
PROVIDE฀ENOUGH฀GAS฀FOR฀A฀SINGLE฀,#�-3฀INSTRUMENT฀ON฀A฀
CONTINUAL฀BASIS฀AND฀WILL฀COMPLETELY฀ELIMINATE฀DEPENDENCE�฀
EXPENSE฀AND฀HASSLE฀WITH฀USING฀HIGH฀PRESSURE฀NITROGEN฀AND฀
ZERO฀AIR฀CYLINDERS�

3/52#%฀,#�-3฀4RI'AS฀'ENERATOR฀3ERIES
-ODEL฀,#-3
����4.!

4HE฀GENERATOR฀CAN฀CONNECT฀EASILY฀TO฀AN฀EXISTING฀COMPRESSED฀
AIR฀SUPPLY฀LINE฀AND฀FEATURES฀INDEPENDENT฀STAINLESS฀STEEL฀
OUTPUT฀GAS฀PORTS฀CAREFULLY฀MATCHED฀TO฀THE฀INSTRUMENT�฀฀'AS฀
DISTRIBUTION�฀PRESSURE฀AND฀mOW฀CONTROL฀ARE฀INTEGRAL฀TO฀EACH฀
4RI'AS฀GENERATOR฀AND฀THEREFORE฀REQUIREMENTS฀FOR฀SECONDARY฀
GAS฀PRESSURE฀OR฀GAS฀MANAGEMENT฀SYSTEMS฀ARE฀ELIMINATED�฀฀

4HERE฀IS฀NO฀LONGER฀ANY฀NEED฀TO฀USE฀VALUABLE฀LABORATORY฀
mOOR฀SPACE฀TO฀STORE฀EXCESS฀CYLINDER฀RESERVES฀TO฀PROTECT฀
FROM฀RUNNING฀OUT฀OF฀GAS�฀LATE฀OR฀MISSED฀CYLINDER฀DELIVERIES�฀
TRANSPORTATION฀INTERRUPTIONS฀OR฀PERIODS฀OF฀TIGHT฀SUPPLY�฀฀
7ITH฀A฀0ARKER฀"ALSTON฀3/52#%฀,#-3฀4RI'AS฀'ENERATOR�฀
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-ODEL฀,#-3
����4.!฀
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3/52#%฀,#�-3฀4RI'AS฀'ENERATOR฀3ERIES
-ODEL฀,#-3
����4.!

0RINCIPAL฀3PECIlCATIONS
-ODEL฀฀ ,#-3
����4.!

#URTAIN฀GAS฀�NITROGEN	฀ TO฀��฀LPM฀AND฀��฀PSI

3OURCE฀GAS฀�UHP฀ZERO฀GRADE฀AIR	฀ TO฀��฀LPM฀AND฀���฀PSI

%XHAUST฀GAS฀�DRY฀AIR	฀ TO฀�฀LPM฀AND฀��฀PSI

!IR฀PRESSURE฀REQUIRED฀ ��
���฀PSI฀�����฀PSI฀SUGGESTED	

0RESSURE฀DEWPOINT฀ 
��ª&

(YDROCARBONS฀ �����฀PPM฀MEASURED฀AS฀METHANE

0ARTICLES฀�฀����฀MICRON฀ .ONE

0HTHALATES฀ .ONE

3USPENDED฀,IQUIDS฀ .ONE

)NLET฀฀ ���v฀TUBING฀�PRESTO	

/UTLETS฀ ���v฀TUBE฀
฀STAINLESS฀STEEL฀
฀�฀EACH

$IMENSIONS฀ ��v,฀X฀��v7฀X฀��v(

0RESSURE฀GAUGES฀ �฀EACH

%LECTRICAL฀REQUIREMENTS฀ ���VAC�฀��(Z���฀AMP

.OISE฀ 3ILENT฀OPERATION

7EIGHT฀ ���฀LBS฀����฀KGS	

3UPPLIES฀PURE฀NITROGEN�฀ZERO฀GRADE฀AIR฀AND฀
SOURCE฀EXHAUST฀AIR

฀ 0RODUCED฀AND฀MANUFACTURED฀BY฀AN฀)3/฀����฀
REGISTERED฀ORGANIZATION

฀/PERATES฀CONTINUOUSLY฀��฀HOURS฀A฀DAY�฀฀฀฀฀฀฀฀฀฀฀฀฀฀
�฀DAYS฀A฀WEEK

฀-INIMAL฀ANNUAL฀MAINTENANCE

฀ %ASY฀INSTALLATION฀AND฀SILENT฀OPERATION

฀ &LOOR฀STANDING�฀INCLUDES฀INTERNAL฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
ECONOMIZER฀AIR฀RECEIVER฀SYSTEM

฀,ISTED฀TO฀5�3�฀�฀#ANADIAN฀SAFETY฀STANDARDS

฀#ARRIES฀#%฀-ARKING�#OMPLIANT฀TO฀7%%%฀฀
STANDARD /RDERING฀)NFORMATION

3OURCE฀4RIGAS฀'ENERATOR฀ ,#-3
����4.!

)NSTALLATION฀+IT฀ )+,#-3
����

0REVENTATIVE฀-AINTENANCE฀฀ ,&42)'!3
0-฀
#ONTRACT

%XTENDED฀3UPPORT฀WITH฀฀ ,#-3
����4
$.�฀
��฀-ONTH฀7ARRANTY
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,OW฀AND฀-ID฀&LOW฀.ITROGEN฀'ENERATORS

▲฀ 2ECOMMENDED฀AND฀USED฀BY฀ALL฀MAJOR฀,#�-3฀MANUFACTURERS

▲฀ %LIMINATES฀THE฀NEED฀FOR฀COSTLY�฀DANGEROUS�฀INCONVENIENT฀NITRO

GEN฀CYLINDERS฀IN฀THE฀LABORATORY

▲฀-ODELS฀.�
���฀.�
���฀.�
���฀.�
��฀REQUIRE฀NO฀ELECTRICITY

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ 0HTHALATE
FREE�฀NO฀ORGANIC฀VAPORS

▲฀ 5NLIKE฀03!฀TECHNOLOGY�฀MEMBRANE฀WILL฀NOT฀SUPPRESS฀CORONA฀
NEEDLE฀DISCHARGE�

0ARKER฀"ALSTON�฀,OW฀&LOW฀.ITROGEN฀'ENERATORS฀INCLUDE฀MODELS฀
.�
���฀.�
���฀.�
��!฀THAT฀PRODUCE฀UP฀TO฀��฀3,0-฀OF฀COM

PRESSED฀NITROGEN�฀ON
SITE�฀฀4HE฀0ARKER฀"ALSTON�฀฀-ID
&LOW฀
.ITROGEN฀'ENERATORS฀INCLUDE฀MODELS฀.�
���฀.�
��!.!�฀.�
���฀
AND฀.�
��!.!฀THAT฀PRODUCE฀���฀3,0-฀OF฀COMPRESSED฀NITROGEN�฀
ON
SITE�฀฀4HE฀PURITY฀LEVEL฀OF฀THE฀NITROGEN฀STREAM฀IS฀DElNED฀BY฀THE฀
USER�฀FOR฀THE฀APPLICATION�฀AND฀MAY฀RANGE฀FROM฀���฀TO฀������฀฀

,OW฀&LOW฀-ODEL฀.�
��!.!฀AND฀-ID฀&LOW฀-ODELS฀.�
��!.!฀
AND฀.�
��!.!฀.ITROGEN฀'ENERATORS฀INCLUDE฀AN฀OXYGEN฀฀
ANALYZER฀WHICH฀MONITORS฀THE฀OXYGEN฀CONCENTRATION฀OF฀THE฀
NITROGEN฀STREAM�฀฀!N฀AUDIBLE฀ALARM฀SIGNALS฀HIGH฀OR฀LOW฀OXYGEN฀
CONCENTRATIONS�฀0ARKER฀"ALSTON฀.ITROGEN฀'ENERATORS฀ARE฀฀
COMPLETE฀SYSTEMS฀ENGINEERED฀TO฀TRANSFORM฀STANDARD฀COM


-ODEL฀.�
��฀,OW฀&LOW฀
-EMBRANE฀.ITROGEN฀'ENERATOR

PRESSED฀AIR฀INTO฀NITROGEN฀AT฀SAFE�฀REGULATED฀PRESSURES�฀ON฀
DEMAND�฀WITHOUT฀THE฀NEED฀FOR฀OPERATOR฀ATTENTION�฀฀4HE฀
SYSTEMS฀ELIMINATE฀THE฀NEED฀FOR฀COSTLY�฀DANGEROUS฀DEWARS฀
AND฀CYLINDERS฀IN฀THE฀LABORATORY�฀

.ITROGEN฀IS฀PRODUCED฀BY฀UTILIZING฀A฀COMBINATION฀OF฀lLTRATION฀
AND฀MEMBRANE฀SEPARATION฀TECHNOLOGIES�฀฀!฀HIGH฀EFlCIENCY฀
PRElLTRATION฀SYSTEM฀PRETREATS฀
THE฀COMPRESSED฀AIR฀TO฀REMOVE฀
ALL฀CONTAMINANTS฀DOWN฀TO฀����฀
MICRON�฀฀(OLLOW฀lBER฀MEM

BRANES฀SUBSEQUENTLY฀SEPARATE฀
THE฀CLEAN฀AIR฀INTO฀A฀CONCENTRATED฀
NITROGEN฀OUTPUT฀STREAM฀AND฀
AN฀OXYGEN฀ENRICHED฀PERMEATE฀
STREAM�฀WHICH฀IS฀VENTED฀FROM฀
THE฀SYSTEM�฀฀4HE฀COMBINATION฀OF฀
THESE฀TECHNOLOGIES฀PRODUCES฀A฀
CONTINUOUS฀ON฀DEMAND฀SUPPLY฀OF฀
PURE฀NITROGEN�

4YPICAL฀APPLICATIONS฀INCLUDE�฀฀,#�-3�฀NEBULIZER฀GAS�฀CHEMI

CAL฀AND฀SOLVENT฀EVAPORATION�฀INSTRUMENT฀PURGE฀AND฀SUP

PLY�฀EVAPORATIVE฀LIGHT฀SCATTERING฀DETECTOR฀USE฀�%,3$	�฀AND฀
SPARGING�฀
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฀฀฀฀฀ ���฀฀฀฀ ���฀฀ ���฀฀ ���฀฀ ��฀ ��฀ ��฀ ��
����฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ �฀ ��฀ ��฀ ��
��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��
��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��
��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��
��฀ ��฀ ���฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��
��฀ ��฀ ���฀ ���฀ ���฀ ��฀ ���฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀3TANDARD฀4IME

฀฀฀฀฀ ���฀฀฀฀ ���฀฀ ���฀฀ ���฀฀ ��฀ ��฀ ��฀ ��
����฀ n฀ ��฀ n฀ ��฀ n฀ �฀ n฀ �฀ n฀ �฀ n฀ �฀ n฀ �฀ n฀ �
��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ �฀ �฀ �
��฀ ��฀ ��฀ ��฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��
��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��฀ �฀ ��
��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ �฀ ��฀ �฀ ��
��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ �฀ ��

&LOW฀MEASURED฀IN฀3,0-฀AT฀INDICATED฀/PERATING฀0RESSURE�฀PSIG�฀฀&LOWS฀FOR฀-ODEL฀.�
��฀PRINTED฀IN฀BLACK�฀mOWS฀FOR฀-ODELS฀.�
��฀AND฀.�
��!฀IN฀RED�

$ESCRIPTION฀฀ 'ALVANIC฀#ELL฀ !NNUAL฀฀ )NSTALLATION฀+IT฀ 0REVENTATIVE฀ %XTENDED฀3UPPORT฀WITH฀฀ ฀
฀ ฀ -AINTENANCE฀+IT฀ ฀ -AINTENANCE฀#ONTRACT฀ ��฀-ONTH฀7ARRANTY
.�
��฀฀ .�!฀ -+����฀ )+����฀ -&:!4/#฀
0-฀ .�
��
$.�
.�
��฀ .�!฀ -+����#฀ )+����฀ ,&-%-.�
0-฀ .�
��
$.�
.�
��!.!฀ �����!฀ -+����#฀ )+����฀ ,&-%-.���
0-฀ .�
��!.!
$.�
.�
���฀.�
��฀ .�!฀ -+����#฀ )+����฀ ,&-%-.�
0-฀ .�
��
$.��฀.�
��
$.�
.�
��!.!�฀.�
��!.!฀ �����!฀ -+����#฀ )+����฀ ,&-%-.���
0-฀ .�
��!.!
$.��฀.�
��!.!
$.�฀

.ITROGEN฀0URITY฀�฀&LOW฀#HART

&LOW฀MEASURED฀IN฀3,0-฀AT฀INDICATED฀/PERATING฀0RESSURE�฀PSIG�฀฀&LOWS฀FOR฀-ODEL฀.�
���฀.�
��!฀PRINTED฀IN฀BLACK�฀mOWS฀FOR฀-ODELS฀.�
���฀.�
��!฀IN฀RED�

.ITROGEN฀0URITY฀�฀&LOW฀#HART

-ODEL฀ ฀ .�
���฀.�
���฀.�
��!.!�฀.�
���฀.�
��!.!�฀
฀ ฀ .�
��฀AND฀.�
��!.!฀ ฀
.ITROGEN฀0URITY฀ ฀ �����฀
฀�����
!TMOSPHERIC฀$EWPOINT฀ ฀ 
��ª&฀�
��ª#	
3USPENDED฀,IQUIDS฀ ฀ .ONE
0ARTICLES฀�฀����«M฀ ฀ .ONE
#OMMERCIALLY฀3TERILE฀ ฀ 9ES
0HTHALATE
FREE฀ ฀ 9ES
(YDROCARBON
FREE฀ ฀ 9ES
-IN��-AX�฀/PERATING฀0RESSURE฀฀ ������฀PSIG
-AX�฀0RESS�฀$ROP฀฀ ฀���฀.�฀0URITY�฀���฀PSIG฀฀ ��฀PSIG฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
2ECOMMENDED฀!MBIENT฀/PERATING฀4EMPERATURE฀ ��ª&฀���ª#	
-AX�฀)NLET฀!IR฀4EMPERATURE฀ ���ª&฀���ª#	
)NLET�/UTLET฀0ORTS฀ ฀ ���v฀.04
%LECTRICAL฀2EQUIREMENTS฀ .�
���฀.�
���฀.�
���฀.�
��฀ .ONE
฀ .�
��!.!�฀.�
��!.!�฀.�
��!.!฀ ���฀6!#���฀(Z���฀7ATTS
3HIPPING฀7EIGHT฀฀ .�
��฀ ����฀LBS฀���฀KG	
฀ .�
��฀ ��฀LBS฀���฀KG	
฀ .�
��!.!�฀.�
���฀.�
��!.!฀ ��฀LBS฀���฀KG	
฀ .�
���฀.�
��!.!฀ ��฀LBS฀���฀KG	฀
/XYGEN฀!NALYZER฀ ฀ )NCLUDED฀WITH฀-ODEL฀.�
��!.!�฀.�
��!.!�฀.�
��!.!
$IMENSIONS�฀.�
��฀ ฀ ����vH฀X฀����vW฀X฀����vD฀�����CM฀X฀����CM฀X฀��CM	฀฀฀
$IMENSIONS�฀.�
���฀.�
��!.!�฀.�
���฀.�
��!.!�฀.�
���฀.�
��!.!฀ ����vH฀X฀��vW฀X฀����vD฀������CM฀X฀����CM฀X฀����CM	

,OW฀AND฀-ID฀&LOW฀.ITROGEN฀'ENERATORS
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(IGH฀&LOW฀.ITROGEN฀'ENERATORS

▲฀ 2ECOMMENDED฀AND฀USED฀BY฀ALL฀MAJOR฀,#�-3฀MANUFACTURERS

▲฀ %LIMINATES฀THE฀NEED฀FOR฀COSTLY�฀DANGEROUS�฀INCONVENIENT฀฀
NITROGEN฀CYLINDERS฀IN฀THE฀LABORATORY

▲฀-ODELS฀.�
���฀.�
���฀AND฀.�
���฀REQUIRE฀NO฀ELECTRICITY

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ 0HTHALATE
FREE�฀NO฀ORGANIC฀VAPORS

▲฀ 5NLIKE฀03!฀TECHNOLOGY�฀MEMBRANE฀WILL฀NOT฀SUPPRESS฀CORONA฀
NEEDLE฀DISCHARGE�

0ARKER฀"ALSTON�฀(IGH฀&LOW฀.ITROGEN฀'ENERATORS฀INCLUDE฀
MODELS฀.�
���฀.�
���฀.�
���฀THAT฀PRODUCE฀UP฀TO฀���฀3,0-฀OF฀
COMPRESSED฀NITROGEN�฀ON
SITE�฀฀4HE฀PURITY฀LEVEL฀OF฀THE฀NITROGEN฀
STREAM฀IS฀DElNED฀BY฀THE฀USER�฀FOR฀THE฀APPLICATION�฀AND฀MAY฀RANGE฀
FROM฀���฀TO฀������฀฀

(IGH฀&LOW฀-ODEL฀.�
��!.!�฀.�
��!.!�฀AND฀.�
���!.!฀฀
.ITROGEN฀'ENERATORS฀INCLUDE฀AN฀OXYGEN฀ANALYZER฀WHICH฀
MONITORS฀THE฀OXYGEN฀CONCENTRATION฀OF฀THE฀NITROGEN฀STREAM�฀฀!N฀
AUDIBLE฀ALARM฀SIGNALS฀HIGH฀OR฀LOW฀OXYGEN฀CONCENTRATIONS�฀0ARKER฀
"ALSTON฀.ITROGEN฀'ENERATORS฀ARE฀COMPLETE฀SYSTEMS฀ENGINEERED฀
TO฀TRANSFORM฀STANDARD฀COMPRESSED฀AIR฀INTO฀NITROGEN฀AT฀SAFE�฀
REGULATED฀PRESSURES�฀ON฀DEMAND�฀WITHOUT฀THE฀NEED฀FOR฀OPERA


-ODEL฀.�
���฀(IGH฀&LOW฀
-EMBRANE฀.ITROGEN฀'ENERATOR

TOR฀ATTENTION�฀฀4HE฀SYSTEMS฀ELIMINATE฀THE฀NEED฀FOR฀COSTLY�฀
DANGEROUS฀DEWARS฀AND฀CYLINDERS฀IN฀THE฀LABORATORY�฀

.ITROGEN฀IS฀PRODUCED฀BY฀UTILIZING฀A฀COMBINATION฀OF฀lLTRATION฀
AND฀MEMBRANE฀SEPARATION฀TECHNOLOGIES�฀฀!฀HIGH฀EFlCIENCY฀
PRElLTRATION฀SYSTEM฀PRETREATS฀THE฀COMPRESSED฀AIR฀TO฀REMOVE฀
ALL฀CONTAMINANTS฀DOWN฀TO฀����฀MICRON�฀฀(OLLOW฀lBER฀
MEMBRANES฀SUBSEQUENTLY฀SEPARATE฀THE฀CLEAN฀AIR฀INTO฀A฀CON

CENTRATED฀NITROGEN฀OUTPUT฀STREAM฀AND฀AN฀OXYGEN฀ENRICHED฀
PERMEATE฀STREAM�฀WHICH฀IS฀VENTED฀FROM฀THE฀SYSTEM�฀฀4HE฀
COMBINATION฀OF฀THESE฀TECHNOLOGIES฀PRODUCES฀A฀CONTINUOUS฀
ON฀DEMAND฀SUPPLY฀OF฀PURE฀NITROGEN�

4YPICAL฀APPLICATIONS฀INCLUDE�฀฀,#�-3�฀NEBULIZER฀GAS�฀฀
CHEMICAL฀AND฀SOLVENT฀EVAPORATION�฀INSTRUMENT฀PURGE฀AND฀
SUPPLY�฀EVAPORATIVE฀LIGHT฀SCATTERING฀DETECTOR฀USE฀�%,3$	�฀
AND฀SPARGING�฀
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(IGH฀&LOW฀.ITROGEN฀'ENERATORS

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

$ESCRIPTION฀฀ 'ALVANIC฀#ELL฀ #ARBON฀฀ )NSTALLATION฀+IT฀ 0REVENTATIVE฀ %XTENDED฀3UPPORT฀WITH฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀ ฀ 4OWER฀ ฀ -AINTENANCE฀#ONTRACT฀ ��฀-ONTH฀7ARRANTY
.�
��฀฀ .�!฀ �����฀ )+�����฀ -&-%-.�
0-฀ .�
��
$.�
.�
��!.!฀ �����!฀ �����฀ )+�����฀ -&-%-.���
0-฀ .�
��!.!
$.�
.�
��฀ .�!฀ �����฀ )+�����฀ -&-%-.�
0-฀ .�
��
$.�
.�
��!.!฀ �����!฀ �����฀ )+�����฀ -&-%-.���
0-฀ .�
��!.!
$.�
.�
���฀ .�!฀ �����฀ )+�����฀ -&-%-.�
0-฀ .�
���
$.�
.�
���!.!฀ �����!฀ �����฀ )+�����฀ -&-%-.���
0-฀ .�
���!.!
$.�

-ODEL฀ ฀ .�
���฀.�
���฀.�
����฀.�
��!.!�฀.�
��!.!�฀AND฀.�
���!.!
.ITROGEN฀0URITY฀ ฀ �����฀
฀�����
!TMOSPHERIC฀$EWPOINT฀ ฀ 
��ª&฀�
��ª#	
3USPENDED฀,IQUIDS฀ ฀ .ONE
0ARTICLES฀�฀����«M฀ ฀ .ONE
#OMMERCIALLY฀3TERILE฀ ฀ 9ES
0HTHALATE
FREE฀ ฀ 9ES
(YDROCARBON
FREE฀ ฀ 9ES
-IN��-AX�฀/PERATING฀0RESSURE฀฀ ������฀PSIG
-AX�฀0RESS�฀$ROP฀฀ ฀���฀.�฀0URITY�฀���฀PSIG฀฀ ��฀PSIG฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
2ECOMMENDED฀!MBIENT฀/PERATING฀4EMPERATURE฀ ��ª&฀���ª#	
-AX�฀)NLET฀!IR฀4EMPERATURE฀ ���ª&฀���ª#	
)NLET�/UTLET฀0ORTS฀ ฀ ���v฀.04
%LECTRICAL฀2EQUIREMENTS฀ .�
���฀.�
���฀.�
���฀ .ONE
฀ .�
��!.!�฀.�
��!.!�฀.�
���!.!฀ ���฀6!#���฀(Z���฀7ATTS
3HIPPING฀7EIGHT฀฀ .�
���฀.�
���฀.�
���฀ ���฀LBS฀����฀KG	
฀ .�
��!.!�฀.�
��!.!�฀.�
���!.!฀ ���฀LBS฀����฀KG	
/XYGEN฀!NALYZER฀ ฀ )NCLUDED฀WITH฀-ODEL฀.�
��!.!�฀.�
��!.!�฀.�
���!.!฀
$IMENSIONS฀ ฀ ��vH฀X฀��vW฀X฀��vD฀����CM฀X฀��CM฀X฀��CM	

฀฀฀฀฀ ���฀฀฀฀ ���฀฀ ���฀฀ ���฀฀ ��฀ ��฀
����฀ ��฀ ���฀ ���฀ ��฀ ��฀ ���฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��

��฀ ��฀ ���฀ ���฀ ��฀ ���฀ ���฀ ��฀ ��฀ ���฀ ��฀ ��฀ ���฀ ��฀ ��฀ ��฀ ��฀ ��฀ ��฀

��฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ��฀ ���฀ ���฀ ��฀ ���฀ ���฀ ��฀ ��฀ ���฀ ��฀ ��฀ ���฀

��฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ��฀ ���฀ ���฀ ��฀ ���฀ ���฀ ��฀ ��฀ ���฀

��฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ��฀ ���฀ ���฀ ��฀ ���฀ ���฀

��฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ��฀ ���฀ ���฀

&LOW฀,0-฀�LITERS฀PER฀MINUTE	�฀AT฀��ª&฀���ª#	฀INLET฀AIR฀TEMPERATURE฀AND฀OPERATING฀PRESSURE�฀03)'�
&LOWS฀PRINTED฀IN฀BLACK฀ARE฀FOR฀-ODELS฀.�
��฀AND฀.�
��!
&LOWS฀PRINTED฀IN฀RED฀ARE฀FOR฀-ODELS฀.�
��฀AND฀.�
��!
&LOWS฀PRINTED฀IN฀GREEN฀ARE฀FOR฀-ODELS฀.�
���฀AND฀.�
���!

.ITROGEN฀0URITY฀�฀&LOW฀#HART
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!NALYTICAL฀'AS฀3YSTEMS

��

(IGH฀&LOW฀.ITROGEN฀'ENERATORS

▲฀ ,OWER฀COST���ELIMINATES฀THE฀NEED฀FOR฀COSTLY฀GAS฀CYLINDERS

▲฀ #OMPLETE฀PACKAGE฀WITH฀PRElLTERS�฀lNAL฀lLTERS�฀AND฀RECEIVING฀
TANK

▲฀ #OMPACT฀
฀FREES฀UP฀VALUABLE฀mOOR฀SPACE

▲฀ %LIMINATES฀UNEXPECTED฀SHUTDOWNS฀DUE฀TO฀A฀hBADv฀OR฀EMPTY฀
CYLINDER

▲฀ (ASSLE
FREE�฀EASY฀TO฀INSTALL�฀EASY฀TO฀OPERATE

▲฀ 3AFE฀AND฀RELIABLE

0ARKER฀"ALSTON�฀-ONOBED฀.ITROGEN฀'ENERATORS฀PRODUCE฀UP฀TO฀
������฀PURE�฀COMPRESSED฀NITROGEN฀AT฀DEWPOINTS฀TO฀
��ª&฀฀฀฀฀฀฀฀฀฀฀
�
��ª#	฀FROM฀NEARLY฀ANY฀COMPRESSED฀AIR฀SUPPLY�฀฀4HE฀GENERA

TORS฀ARE฀DESIGNED฀TO฀CONTINUALLY฀TRANSFORM฀STANDARD฀COMPRESSED฀
AIR฀INTO฀NITROGEN฀AT฀SAFE�฀REGULATED฀PRESSURES฀WITHOUT฀OPERATOR฀
ATTENTION�

0ARKER฀"ALSTON฀03!฀.ITROGEN฀'ENERATORS฀UTILIZE฀A฀COMBINATION฀
OF฀lLTRATION฀AND฀PRESSURE฀SWING฀ADSORPTION฀TECHNOLOGIES�฀฀(IGH฀
EFlCIENCY฀PRElLTRATION฀PRETREATS฀THE฀COMPRESSED฀AIR฀TO฀REMOVE฀
ALL฀CONTAMINANTS฀DOWN฀TO฀���฀MICRON�฀฀!IR฀ENTERING฀THE฀GENERATOR฀
CONSISTS฀OF฀���฀OXYGEN฀AND฀���฀NITROGEN�฀฀4HE฀GAS฀SEPARATION฀
PROCESS฀PREFERENTIALLY฀ADSORBS฀OXYGEN฀OVER฀NITROGEN฀USING฀CAR

BON฀MOLECULAR฀SIEVE฀�#-3	�฀฀!T฀HIGH฀PRESSURES฀THE฀#-3฀HAS฀A฀
GREATER฀AFlNITY฀FOR฀OXYGEN�฀CARBON฀DIOXIDE�฀AND฀WATER฀VAPOR฀THAN฀
IT฀DOES฀AT฀LOW฀PRESSURES�฀฀"Y฀RAISING฀AND฀LOWERING฀THE฀PRESSURE฀
WITHIN฀THE฀#-3฀BED�฀ALL฀CONTAMINANTS฀ARE฀CAPTURED฀AND฀RELEASED�฀
LEAVING฀THE฀#-3฀UNCHANGED�฀฀4HIS฀PROCESS฀ALLOWS฀THE฀NITROGEN฀
TO฀PASS฀THROUGH฀AS฀A฀PRODUCT฀GAS฀AT฀PRESSURE�฀฀4HE฀DEPRESSURIZA

TION฀PHASE฀OF฀THE฀#-3฀RELEASES฀THE฀ABSORBED฀OXYGEN฀AND฀OTHER฀
CONTAMINANT฀GASES฀TO฀THE฀ATMOSPHERE�

0ARKER฀"ALSTON฀
$UAL฀"ED฀.ITROGEN฀'ENERATORS
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(IGH฀&LOW฀.ITROGEN฀'ENERATORS

4HE฀0ARKER฀"ALSTON฀03!฀.ITROGEN฀'ENERATORS฀COMPLETELY฀
ELIMINATE฀THE฀INCONVENIENCE฀AND฀THE฀HIGH฀COSTS฀OF฀NITROGEN฀
$EWARS฀AND฀CYLINDERS�฀฀4HERE฀IS฀NO฀NEED฀TO฀DEPEND฀ON฀OUTSIDE฀
VENDORS฀FOR฀YOUR฀NITROGEN฀GAS฀SUPPLIES�฀฀4HE฀HASSLES฀OF฀CHANG

ING฀DANGEROUS�฀HIGH฀PRESSURE฀CYLINDERS�฀AND฀INTERRUPTION฀OF฀GAS฀
SUPPLIES฀ARE฀COMPLETELY฀ELIMINATED�฀฀4HE฀"ALSTON฀03!฀.ITROGEN฀
'ENERATORS฀OFFER฀LONG฀TERM฀COST฀STABILITY฀ELIMINATING฀UNCONTROL

LABLE฀VENDOR฀PRICE฀INCREASES�฀CONTRACT฀NEGOTIATIONS�฀LONG฀TERM฀
COMMITMENTS�฀AND฀TANK฀RENTALS�฀฀/NCE฀THE฀GENERATOR฀IS฀INSTALLED�฀
A฀CONTINUOUS฀NITROGEN฀SUPPLY฀OF฀CONSISTENT฀PURITY฀IS฀AVAILABLE฀
WITHIN฀MINUTES฀FROM฀START
UP�

)NSTALLATION฀CONSISTS฀OF฀SIMPLY฀CONNECTING฀A฀STANDARD฀COM

PRESSED฀AIR฀LINE฀TO฀THE฀INLET฀AND฀CONNECTING฀THE฀OUTLET฀TO฀A฀
NITROGEN฀LINE�฀฀0LUG฀THE฀ELECTRICAL฀CORD฀INTO฀A฀WALL฀OUTLET�฀AND฀THE฀
UNIT฀IS฀READY฀FOR฀TROUBLE
FREE฀OPERATION�฀฀4HIS฀SYSTEM฀IS฀DESIGNED฀
TO฀OPERATE฀��฀HOURS฀PER฀DAY�฀�฀DAYS฀PER฀WEEK�

/NCE฀THE฀SYSTEM฀IS฀OPERATING�฀IT฀REQUIRES฀LITTLE฀MONITORING�฀฀
4HE฀ONLY฀MAINTENANCE฀INVOLVES฀CHANGING฀THE฀COALESCING฀
PRElLTER฀CARTRIDGES฀AND฀lNAL฀STERILE฀AIR฀lLTER฀PERIODICALLY�฀฀
4HE฀03!฀TOWERS฀DO฀NOT฀REQUIRE฀ANY฀MAINTENANCE�

!N฀OXYGEN฀MONITOR฀TO฀MEASURE฀THE฀OXYGEN฀CONCENTRA

TION฀OF฀THE฀NITROGEN฀STREAM฀IS฀AVAILABLE฀AS฀AN฀OPTION�฀฀!N฀
AUDIBLE฀ALARM฀SIGNALS฀HIGH฀OR฀LOW฀OXYGEN฀CONCENTRATIONS฀
�DETERMINED฀BY฀THE฀APPLICATION	�฀฀4HE฀OXYGEN฀ANALYZER฀
IS฀SUPPLIED฀WITH฀ALARM฀RELAY฀OUTPUTS฀WHICH฀MAY฀BE฀USED฀
TO฀SIGNAL฀A฀REMOTE฀ALARM�฀OPEN฀A฀BACKUP฀SUPPLY฀OR฀THE฀
PROCESS฀STREAM�฀OR฀CLOSE฀THE฀PROCESS฀mOW฀FOR฀PROTECTION฀
OF฀DOWNSTREAM฀EQUIPMENT฀OR฀PROCESSES�

0RINCIPAL฀3PECIlCATIONS
-ODEL฀ !'3����฀!'3���
.OMINAL฀#ONDITIONS฀
&EED฀0RESSURE฀ ���฀PSIG
4EMPERATURE฀ ��ª&
!MBIENT฀0RESSURE฀ �฀!TM�

#OMPRESSED฀!IR฀3PECIlCATIONS
-AXIMUM฀0RESSURE฀ ���฀PSIG
4EMPERATURE฀2ANGE฀ ��ª&฀
฀���ª&
$EWPOINT฀ ��ª&฀PRESSURE฀DEWPOINT฀OR฀BETTER
2ESIDUAL฀/IL฀#ONTENT฀ 4RACE
0ARTICLES฀ ����฀MICRON

!MBIENT฀#ONDITIONS
4EMPERATURE฀ ��ª&
��ª&
!MBIENT฀0RESSURE฀ !TMOSPHERIC
!IR฀1UALITY฀ #LEAN฀AIR฀WITHOUT฀CONTAMINANTS
$IMENSIONS฀ ����v,฀X฀�����v$฀X฀�����v(
7EIGHT฀฀ ���฀LBS฀�!'3���	�฀���฀LBS฀�!'3���	
)NLET฀ ���v฀.04
/UTLET฀ ���v฀.04

.ITROGEN฀0URITY฀&LOW฀#HART
฀ -ODELS฀!'3���฀AND฀!'3���
฀ &LOW฀2ATE฀�3#&(	฀ &LOW฀2ATE฀�3#&(	
-ODEL฀ ������฀���฀PSIG฀ �������฀���฀PSIG
!'3���฀ ���฀ ��
!'3���฀ ���฀ ��฀

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it 



Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

(IGH฀&LOW฀.ITROGEN฀'ENERATORS

▲฀ ,OWER฀COST���ELIMINATES฀THE฀NEED฀FOR฀COSTLY฀GAS฀CYLINDERS

▲฀ #OMPLETE฀PACKAGE฀WITH฀PRElLTERS�฀CARBON฀lLTER�฀AND฀฀
MEMBRANE฀lLTER

▲฀ #OMPACT฀
฀FREES฀UP฀VALUABLE฀mOOR฀SPACE

▲฀ %LIMINATES฀UNEXPECTED฀SHUTDOWNS฀DUE฀TO฀A฀hBADv฀OR฀฀
EMPTY฀CYLINDER

▲฀ (ASSLE
FREE�฀EASY฀TO฀INSTALL�฀EASY฀TO฀OPERATE

▲฀ 3AFE฀AND฀RELIABLE

▲฀ %XPANDABLE฀MODULAR฀DESIGN

0ARKER฀"ALSTON�฀(IGH฀&LOW฀.ITROSOURCE฀.ITROGEN฀'ENERATORS฀PRODUCE฀UP฀TO฀
�����฀PURE�฀COMMERCIALLY฀STERILE฀NITROGEN฀AT฀DEWPOINTS฀TO฀
��ª&฀฀�
��ª#	฀FROM฀A฀
COMPRESSED฀AIR฀SUPPLY�฀฀!LL฀-EMBRANE฀.ITROGEN฀'ENERATORS฀INCLUDE฀A฀����฀MI

CRON฀MEMBRANE฀lLTER฀WHICH฀ENSURES฀THE฀NITROGEN฀IS฀COMPLETELY฀FREE฀OF฀SUSPENDED฀
IMPURITIES�

0ARKER฀"ALSTON฀(IGH฀&LOW฀.ITROSOURCE฀.ITROGEN฀'ENERATORS฀ARE฀ONE฀OF฀THE฀MOST฀฀
EFFECIENT฀MEMBRANE฀SYSTEMS฀AVAILABLE฀WITH฀HIGHER฀RECOVERY฀RATES฀AND฀LOWER฀฀
OPERATING฀COSTS฀THAN฀MANY฀OTHER฀MEMBRANE฀SYSTEMS�

4HE฀GENERATORS฀UTILIZE฀PROPRIETARY฀MEMBRANE฀SEPARATION฀TECHNOLOGY�฀฀4HE฀MEM

BRANE฀DIVIDES฀THE฀AIR฀INTO฀TWO฀SEPARATE฀STREAMS�฀฀ONE฀IS฀���
�����฀PURE฀NITROGEN�฀
AND฀THE฀OTHER฀IS฀OXYGEN฀RICH฀WITH฀CARBON฀DIOXIDE฀AND฀OTHER฀TRACE฀GASES�

4HE฀GENERATOR฀SEPARATES฀AIR฀INTO฀ITS฀COMPONENT฀GASES฀BY฀PASSING฀INEXPENSIVE�฀
CONVENTIONAL฀COMPRESSED฀AIR฀THROUGH฀BUNDLES฀OF฀INDIVIDUAL฀HOLLOW฀lBER�฀SEMI
฀
PERMEABLE฀MEMBRANES�฀฀%ACH฀lBER฀HAS฀A฀PERFECTLY฀CIRCULAR฀CROSS฀SECTION฀AND฀A฀
UNIFORM฀BORE฀THROUGH฀ITS฀CENTER�฀฀"ECAUSE฀THE฀lBERS฀ARE฀SO฀SMALL�฀A฀GREAT฀MANY฀CAN฀
BE฀PACKED฀INTO฀A฀LIMITED฀SPACE�฀PROVIDING฀AN฀EXTREMELY฀฀LARGE฀MEMBRANE฀SURFACE฀
AREA฀THAT฀CAN฀PRODUCE฀A฀RELATIVELY฀HIGH฀VOLUME฀PRODUCT฀STREAM�

#OMPRESSED฀AIR฀IS฀INTRODUCED฀TO฀THE฀CENTER฀OF฀THE฀lBERS฀AT฀ONE฀END฀OF฀THE฀MODULE฀
AND฀CONTACTS฀THE฀MEMBRANE฀AS฀IT฀mOWS฀THROUGH฀THE฀lBER฀BORES�฀฀7HILE฀OXYGEN�฀฀
WATER฀VAPOR฀AND฀OTHER฀TRACE฀GASES฀PERMEATE฀THE฀MEMBRANE฀lBER฀AND฀ARE฀DIS

CHARGED฀THROUGH฀A฀PERMEATE฀PORT�฀THE฀NITROGEN฀IS฀CONTAINED฀WITHIN฀THE฀HOLLOW฀฀
lBER฀MEMBRANE�฀AND฀mOWS฀THROUGH฀THE฀OUTLET฀PORT฀OF฀THE฀MODULE�

7ATER฀VAPOR฀ALSO฀PERMEATES฀THROUGH฀THE฀MEMBRANE�฀THEREFORE�฀THE฀NITROGEN฀฀
PRODUCT฀GAS฀IS฀VERY฀DRY�

0ARKER฀"ALSTON฀.�
���฀
.ITROSOURCE฀.ITROGEN฀'ENERATOR

!PPLICATIONS
(IGH฀THRU
PUT฀,#�-3฀CONTRACT฀LABS
3AMPLE฀CONCENTRATORS
.ITROGEN฀SUPPLY฀TO฀ANALYTICAL฀LAB

#USTOM฀3YSTEMS฀!VAILABLE
&LOW฀RATES฀TO฀�����฀LPM
$ELIVERY฀PRESSSURES฀TO฀CUSTOMER�S฀฀
SPECIlCATIONS
3KID฀MOUNTED฀SYSTEMS฀WITH฀COMPRESSOR�฀
RECEIVING฀TANK฀AND฀CONTROLS฀ARE฀AVAILABLE
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0RINCIPAL฀3PECIlCATIONS฀
฀.ITROSOURCE฀3ERIES฀฀
-ODEL฀ .�
���฀ .�
���฀ .�
���
!TMOSPHERIC฀$EWPOINT฀ 
��ª&฀�
��ª#	฀ 
��ª&฀�
��ª#	฀ 
��ª&฀�
��ª#	
#OMMERCIALLY฀3TERILE฀ 9ES฀ 9ES฀ 9ES฀ ฀
0ARTICLES฀�����฀MICRON฀ .ONE฀ .ONE฀ .ONE
3USPENDED฀,IQUIDS฀ .ONE฀ .ONE฀ .ONE
-IN�-AX฀/PERATING฀0RESSURE฀ ��฀PSIG����฀PSIG฀ ��฀PSIG����฀PSIG฀ ��฀PSIG����฀PSIG
-AX฀0RESSURE฀$ROP
�AT฀���฀.��฀���฀PSIG	฀ ��฀PSIG฀ ��฀PSIG฀ ��฀PSIG
2ECOMMENDED฀!MBIENT฀
/PERATING฀4EMPERATURE฀ ��ª&฀���ª#	฀ ��ª&฀���ª#	฀ ��ª&฀���ª#	
-IN�-AX฀)NLET฀!IR฀4EMP�฀ ��ª&฀����ª&฀���ª&฀���ª&	฀ ��ª&฀����ª&฀���ª&฀���ª&	฀ ��ª&฀����ª&฀���ª&฀���ª&	
2ECOMMENDED฀)NLET฀!IR฀4EMP�฀ ��ª&฀���ª#	฀ ��ª&฀���ª#	฀ ��ª&฀���ª#	
%LECTRICAL฀2EQUIREMENTS฀ ��
���฀6!#฀��
��฀(Z฀ ��
���฀6!#฀��
��฀(Z฀ ��
���฀6!#฀��
��฀(Z
$IMENSIONS฀ ��v7฀X฀��v$฀X฀��v(฀ ��v7฀X฀��v$฀X฀��v(฀ ��v7฀X฀��v$฀X฀��v(
฀ ���CM฀X฀��CM฀X฀���CM	฀ ���CM฀X฀��CM฀X฀���CM	฀ ���CM฀X฀���CM฀X฀���CM	
3HIPPING฀7EIGHT฀ ���฀LBS�฀ ���฀LBS�฀ �����฀LBS�฀
฀

4HE฀0ARKER฀"ALSTON฀.ITROSOURCE฀.ITRO

GEN฀'ENERATORS฀COMPLETELY฀ELIMINATE฀
AND฀INCONVENIENT฀AND฀THE฀HIGH฀COSTS฀OF฀
NITROGEN฀$EWARS฀AND฀CYLINDERS�฀฀4HERE฀IS฀
NO฀NEED฀TO฀DEPEND฀ON฀OUTSIDE฀VENDORS฀
FOR฀NITROGEN฀GAS฀SUPPLIES�฀฀4HE฀HASSLES฀
OF฀CHANGING฀DANGEROUS�฀HIGH฀PRES

SURE฀CYLINDERS฀AND฀INTERRUPTION฀OF฀GAS฀
SUPPLIES฀ARE฀COMPLETELY฀ELIMINATED�฀฀
4HE฀"ALSTON฀3YSTEMS฀OFFER฀LONG฀TERM฀
COST฀STABILITY฀BY฀ELIMINATING฀UNCONTROL

LABLE฀VENDOR฀PRICE฀INCREASES�฀CONTRACT฀
NEGOTIATION�฀LONG฀TERM฀COMMITMENTS฀
AND฀TANK฀RENTALS�฀฀/NCE฀THE฀GENERATOR฀IS฀
INSTALLED�฀A฀CONTINUOUS฀NITROGEN฀SUPPLY฀
OF฀CONSISTENT฀PURITY฀IS฀AVAILABLE฀WITHIN฀
MINUTES฀FROM฀START
UP�

4HE฀0ARKER฀"ALSTON฀.ITROSOURCE฀.ITRO

GEN฀'ENERATORS฀ARE฀COMPLETE฀SYSTEMS฀
READY฀TO฀OPERATE฀AS฀DELIVERED฀WITH฀CARE

FULLY฀MATCHED฀COMPONENTS฀ENGINEERED฀
FOR฀EASY฀INSTALLATION�฀OPERATION฀AND฀LONG฀
TERM฀RELIABILITY�฀฀

4HE฀GENERATORS฀ARE฀FREE
STANDING฀AND฀
HOUSED฀IN฀AN฀ATTRACTIVE฀CABINET�฀฀3TAN

DARD฀FEATURES฀INCLUDE�฀฀HIGH฀EFlCIENCY฀
COALESCING฀PRElLTERS฀WITH฀AUTOMATIC฀

DRAINS�฀AN฀ACTIVATED฀CARBON฀lLTER�฀AND฀
A฀����฀MICRON฀MEMBRANE฀lNAL฀lLTER�฀฀
)NSTALLATION฀CONSISTS฀OF฀SIMPLY฀CONNECT

ING฀A฀STANDARD฀COMPRESSED฀AIR฀LINE฀TO฀
THE฀INLET฀AND฀CONNECTING฀THE฀OUTLET฀TO฀A฀
NITROGEN฀LINE�

4HERE฀IS฀NO฀COMPLICATED฀OPERATING฀
PROCEDURE฀TO฀LEARN฀OR฀LABOR฀INTENSIVE฀
MONITORING฀INVOLVED�฀฀3IMPLY฀SELECT฀THE฀
PURITY฀YOUR฀PROCESS฀REQUIRES�฀SET฀THE฀
mOW฀AND฀PRESSURE�฀AND฀WITHIN฀MINUTES฀
HIGH฀PURITY�฀DRY฀NITROGEN฀IS฀AVAILABLE฀฀
FOR฀USE�

/NCE฀THE฀SYSTEM฀IS฀OPERATING�฀IT฀REQUIRES฀
LITTLE฀MONITORING�฀฀4HE฀ONLY฀MAINTENANCE฀
INVOLVES฀CHANGING฀THE฀COALESCING฀lLTER฀

CARTRIDGES฀AND฀ACTIVATED฀CARBON฀lLTER฀
PERIODICALLY�฀฀4HIS฀IS฀A฀SIMPLE฀TEN฀
MINUTE฀PROCEDURE�

!LL฀MODELS฀ALSO฀INCLUDE฀AN฀OXYGEN฀
MONITOR฀WHICH฀OFFERS฀,#$฀READOUTS฀
AND฀REMOTE฀ALARM฀OR฀CHART฀RECORDER฀
CAPABILITIES�฀฀!N฀AUDIBLE฀ALARM฀SIGNALS฀
HIGH฀OR฀LOW฀OXYGEN฀CONCENTRATIONS฀
�DETERMINED฀BY฀THE฀APPLICATION	�฀฀4HE฀
OXYGEN฀MONITOR฀IS฀SUPPLIES฀WITH฀
ALARM฀RELAY฀OUTPUTS฀WHICH฀MAY฀BE฀
USED฀TO฀SIGNAL฀A฀REMOTE฀ALARM�฀OPEN฀
A฀BACKUP฀SUPPLY฀OR฀THE฀PROCESS฀
STREAM�฀OR฀CLOSE฀THE฀PROCESS฀mOW�

&LOW฀2ATES฀�LPM	฀ ฀���฀PSIG�฀��ª&
-ODEL฀ �����฀ ���฀ ���฀ ���฀ ���฀ ���

.�
���฀ ���฀ ���฀ ���฀ ���฀ ���฀ ����

.�
���฀ ���฀ ���฀ ���฀ ����฀ ����฀ ����

.�
���฀ ���฀ ���฀ ����฀ ����฀ ����฀ ����
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-ODEL฀��
��

,ABORATORY฀-EMBRANE฀!IR฀$RYERS

▲฀ ,OW฀DEWPOINT฀INSTRUMENT฀AIR฀
฀PREVENTS฀ANALYTICAL฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
INSTRUMENT฀CONTAMINATION

▲฀ $RY฀AIR฀FOR฀HAZARDOUS฀AREAS

▲฀ .O฀ELECTRICITY฀REQUIRED฀
฀LOW฀OPERATING฀COSTS

▲฀ .O฀REFRIGERANTS฀OR฀FREONS฀
฀ENVIRONMENTALLY฀SOUND

▲฀ %XPLOSION฀PROOF

▲฀ .O฀MOVING฀PARTS฀OR฀MOTORS฀
฀SILENT฀OPERATION

4HE฀0ARKER฀"ALSTON�฀��
���฀��
��฀AND฀��
��฀-EMBRANE฀!IR฀$RYERS฀WILL฀SUPPLY฀฀
OIL฀AND฀PARTICULATE฀FREE฀DRY฀COMPRESSED฀AIR฀TO฀ATMOSPHERIC฀DEWPOINTS฀AS฀LOW฀AS฀฀฀฀฀฀฀฀

��ª&฀�
��ª#	�฀AND฀AT฀mOW฀RATES฀OF฀UP฀TO฀��฀3#&-�฀฀0ARKER฀"ALSTON฀-EMBRANE฀
!IR฀$RYERS฀ARE฀ENGINEERED฀FOR฀EASY฀INSTALLATION�฀OPERATION�฀AND฀LONG฀TERM฀RELIABILITY�฀฀
4HE฀DRYERS฀INCORPORATE฀THE฀HIGHEST฀EFlCIENCY฀MEMBRANE฀AVAILABLE�฀OFFERING฀LOW฀COST฀
OPERATION฀AND฀MINIMAL฀MAINTENANCE�

0ARKER฀"ALSTON฀-EMBRANE฀!IR฀$RYERS฀ARE฀DESIGNED฀TO฀OPERATE฀CONTINUOUSLY�฀��฀HOURS฀
PER฀DAY�฀�฀DAYS฀PER฀WEEK�฀฀4HE฀ONLY฀MAINTENANCE฀REQUIRED฀IS฀CHANGING฀THE฀PRElLTER฀
CARTRIDGE฀ONCE฀EACH฀YEAR�฀฀4HIS฀ANNUAL฀MAINTENANCE฀TAKES฀APPROXIMATELY฀�฀MINUTES�

4HE฀DRYERS฀ARE฀LIGHTWEIGHT�฀COMPACT�฀AND฀CAN฀BE฀EASILY฀INSTALLED฀ON฀AN฀EXISTING฀AIR฀
LINE�฀฀)N฀A฀VERTICAL฀OR฀HORIZONTAL฀ORIENTATION฀�DEPENDING฀UPON฀MODEL	�฀A฀HIGH฀EFlCIENCY฀
COALESCING฀PRElLTER฀IS฀INSTALLED฀DIRECTLY฀UPSTREAM฀FROM฀THE฀DRYER฀MODULE฀TO฀PROTECT฀THE฀
MEMBRANE฀FROM฀POTENTIAL฀CONTAMINATION฀CAUSED฀BY฀PIPE฀SCALE�฀LIQUIDS�฀OR฀OTHER฀฀
SOLIDS�฀฀0ARKER฀"ALSTON฀-EMBRANE฀!IR฀$RYERS฀REQUIRE฀NO฀ELECTRICAL฀CONNECTIONS�฀฀
MAKING฀THEM฀IDEAL฀FOR฀REMOTE฀AND฀POINT
OF
USE฀INSTALLATIONS฀OR฀FOR฀INSTALLATION฀IN฀
HAZARDOUS฀AREAS�
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��

,ABORATORY฀-EMBRANE฀!IR฀$RYERS

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

-EMBRANE฀!IR฀$RYERS฀ -ODEL฀ !T฀
��ª&฀$EWPOINT฀ !T฀��ª&฀$EWPOINT฀ ฀ ฀
฀ ฀฀฀฀฀ ฀฀฀�
��ª#	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀ ฀฀฀��ª#	฀฀฀฀฀฀฀฀฀฀฀฀฀฀

-AX�฀&LOW฀2ATE฀฀��	฀ ��
��฀ ��฀,0-฀ ���฀,0-
฀ ��
��฀ ���฀,0-฀ ���฀,0-
฀ ��
��฀ ���฀,0-฀ �����฀,0-

-IN�-AX฀)NLET฀!IR฀4EMP�฀��	฀ ฀ ��ª&����ª&฀��ª#���ª#	

2ECOMMENDED฀/PERATING฀4EMP�฀2ANGE฀ ��ª&
���ª&฀���ª#
��ª#	

-IN�-AX฀)NLET฀0RESSURE฀ ฀ ��฀PSIG����฀PSIG

-AXIMUM฀0RESSURE฀$ROP฀ ฀ ��฀PSIG

7ALL฀-OUNTABLE฀ ฀ 9ES

)NLET�/UTLET฀0ORT฀3IZE฀ ��
��฀ ���v฀.04฀�FEMALE	
฀ ��
��฀ ���v฀.04฀�FEMALE	
฀ ��
��฀ ���v฀.04฀�FEMALE	
฀
%LECTRICAL฀2EQUIREMENTS฀ .ONE

3HIPPING฀7EIGHT฀ ��
��฀ �฀LBS�฀��฀KG	
฀ ��
��฀ ��฀LBS�฀��฀KG	
฀ ��
��฀ ��฀LBS�฀��฀KG	

$IMENSIONS฀ ��
��฀ �vW฀X฀��vH฀X฀�vD฀���CM฀X฀��CM฀X฀��CM	
฀ ��
��฀ �vW฀X฀��vH฀X฀�vD฀���CM฀X฀���CM฀X฀��CM	
฀ ��
��฀ �vW฀X฀��vH฀X฀�vD฀���CM฀X฀��CM฀X฀��CM	

$ESCRIPTION฀ ฀ -ODEL฀.UMBER

0ARKER฀"ALSTON฀-EMBRANE฀$RYER฀ ฀ ��
���฀��
���฀��
��฀ ฀
฀
!NNUAL฀-AINTENANCE฀+IT฀ ��
��฀ -+����

฀ ��
��฀ -+����
฀ ��
��฀ -+����
)NSTALLATION฀+IT฀ ��
��฀ )+����
฀ ��
��฀ )+����
฀ ��
��฀ )+�����

0RESSURE฀2EGULATOR฀฀ !LL฀ ��
���
6���

0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ ��
��฀ ,&-%-$29
0-
฀ ��
��฀ ,&-%-$29
0-
฀ ��
��฀ (&-%-$29
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ ��
��฀ ��
��
$.�
฀ ��
��฀ ��
��
$.�
฀ ��
��฀ ��
��
$.�฀

.OTES�
�฀฀฀$EWPOINT฀SPECIlED฀WITH฀INLET฀AIR฀AT฀���ª&฀฀
฀฀฀฀฀���ª#	฀SATURATED฀AT฀���฀PSIG�

�฀฀฀)NLET฀COMPRESSED฀AIR฀DEWPOINT฀MUST฀NOT฀EXCEED฀฀
฀฀฀฀฀THE฀AMBIENT฀AIR฀TEMPERATURE�
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��

-ODEL฀5$!
���.!

5LTRA฀$RY฀'AS฀'ENERATOR

▲฀ 3UPPLIES฀ULTRA
DRY�฀PURIlED฀COMPRESSED฀AIR฀TO฀.-2฀฀
3PECTROMETERS฀AND฀OTHER฀ANALYTICAL฀INSTRUMENTS

▲฀ )DEAL฀GAS฀SUPPLY฀FOR฀SPINDLE฀AND฀AUTOMATIC฀SAMPLE฀CHANGER

▲฀ #OMPLETELY฀ELIMINATES฀COSTLY�฀INCONVENIENT฀NITROGEN฀฀฀฀฀฀
DEWARS฀
฀NEVER฀PAY฀FOR฀OR฀CHANGE฀OUT฀ANOTHER฀DEWAR

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ #OMPLETELY฀AUTOMATIC฀
฀PLUG฀IT฀IN฀AND฀FORGET฀ABOUT฀IT

4HE฀0ARKER฀"ALSTON�฀-ODEL฀5$!
���.!฀
#OMPRESSED฀!IR฀$RYER฀PROVIDES฀ULTRA
DRY�฀
PURIlED฀COMPRESSED฀AIR฀TO฀ANALYTICAL฀฀
INSTRUMENTS�฀฀4HE฀MODEL฀5$!
���฀
REDUCES฀THE฀DEWPOINT฀TO฀
���ª&฀�
��ª#	฀
WITHOUT฀OPERATOR฀ATTENTION�฀

%ACH฀SYSTEM฀IS฀DELIVERED฀COMPLETE�฀AND฀
READY฀FOR฀EASY฀INSTALLATION�฀!฀HIGH฀฀
EFlCIENCY฀PRElLTRATION฀SYSTEM�฀AUTOMATIC฀
DRAINS�฀A฀����«M฀lNAL฀lLTER�฀A฀MOISTURE฀
INDICATOR�฀AND฀PRETESTED฀CONTROLS฀ARE฀
INTEGRAL฀TO฀THE฀DESIGN฀OF฀EACH฀DRYER�

4O฀INSTALL�฀SIMPLY฀CONNECT฀YOUR฀HOUSE฀
COMPRESSED฀AIR฀SUPPLY฀�AT฀LEAST฀��฀PSIG฀
AND฀���฀INCH฀PIPE	฀TO฀THE฀DRYER฀INLET฀PORT�฀
AND฀CONNECT฀THE฀DRYER฀OUTLET฀PORT฀TO฀YOUR฀
INSTRUMENTS�฀฀0LUG฀THE฀ELECTRICAL฀CORD฀
INTO฀A฀WALL฀OUTLET฀
฀NO฀ELECTRICIAN฀REQUIRED฀

฀AND฀THE฀UNIT฀IS฀READY฀FOR฀TROUBLE
FREE฀
OPERATION�฀฀

$ESIGNED฀SPECIlCALLY฀FOR฀.-2฀INSTRUMEN

TATION�฀THE฀GENERATOR฀IS฀COMPLETELY฀AUTO

MATIC�฀AND฀VIRTUALLY฀MAINTENANCE฀FREE�฀฀)T฀
IS฀IDEAL฀FOR฀INJECTING�฀SPINNING�฀AND฀LIFTING฀
OPERATIONS�฀฀)T฀IS฀RECOMMENDED฀BY฀MAJOR฀
.-2฀INSTRUMENT฀MANUFACTURERS฀AND฀IS฀
CURRENTLY฀INSTALLED฀IN฀SEVERAL฀THOUSAND฀
LOCATIONS�

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

-ODEL฀5$!
���.!฀#OMPRESSED฀!IR฀$RYER

$EW฀0OINT฀ ฀ 
���ª&฀�
��ª#	

&LOW฀2ATE฀AT฀��฀PSIG฀ ฀ ���฀SCFH฀����฀LPM	

&LOW฀2ATE฀AT฀���฀PSIG฀ ฀ ���฀SCFH฀����฀LPM	

-IN�-AX฀)NLET฀!IR฀0RESSURE฀ ฀ ��฀PSIG����฀PSIG

-AX฀)NLET฀!IR฀4EMPERATURE฀��	฀ ฀ ��ª&฀���ª#	

)NLET�/UTLET฀0ORT฀3IZE฀ ฀ ���v฀.04฀�FEMALE	

%LECTRICAL฀2EQUIREMENTS฀ ฀ ���฀6!#���฀(Z�฀��฀7ATTS

$IMENSIONS฀ ฀ ��vH฀X฀��vW฀X฀�vD฀����CM฀X฀��CM฀X฀��CM	

3HIPPING฀7EIGHT฀ ฀ ��฀LBS฀���฀KG	

$ESCRIPTION฀ -ODEL฀.UMBER

#OMPRESSED฀!IR฀$RYER฀ 5$!
���.!

)NLET฀0RESSURE฀2EGULATOR฀ ��
���
6���

!NNUAL฀-AINTENANCE฀+IT฀ -+����

!NNUAL฀0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ .-2$29
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ 5$!
���
$.�

.OTES�
�฀฀฀/UTLET฀DEW฀POINT฀WILL฀INCREASE฀AT฀HIGHER฀INLET฀฀
COMPRESSES฀AIR฀TEMPERATURES

�฀฀฀0OWER฀CONSUMPTION฀
฀LESS฀THAN฀��฀WATTS�฀DRYER฀IS฀฀
SUPPLIED฀WITH฀A฀��฀6$#฀TRANSFORMER฀TO฀CONNECT฀TO฀THE฀
LOCAL฀POWER฀SUPPLY

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it 



Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

!PPLICATION฀.OTES
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��

-ODEL฀4/#
����

4/#฀'AS฀'ENERATOR฀

▲฀ 2EPLACES฀HIGH฀PRESSURE฀OXYGEN฀OR฀NITROGEN฀GAS฀CYLINDERS฀WITH฀
HYDROCARBON
FREE�฀#/�
FREE฀COMPRESSED฀GAS฀FOR฀4/#฀!NALYZERS

▲฀ %NSURES฀CONSISTENT�฀RELIABLE�฀4/#฀OPERATION฀AND฀REDUCES฀฀฀฀฀฀฀฀฀฀฀
INSTRUMENT฀SERVICE฀AND฀MAINTENANCE฀COSTS

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ 0URITY฀MEETS฀OR฀EXCEEDS฀ALL฀4/#฀MANUFACTURERS�฀GAS฀PURITY฀฀
REQUIREMENTS

▲฀5NIQUE฀DISPLAY฀SHOWS฀QUALITATIVE฀GAS฀PURITY฀AT฀A฀GLANCE

4HE฀0ARKER฀"ALSTON�฀4/#
����฀'AS฀฀
'ENERATOR฀PRODUCES฀CARRIER�COMBUSTION฀
GAS�฀FROM฀AN฀EXISTING฀COMPRESSED฀AIR฀
SUPPLY�฀FOR฀4/#฀INSTRUMENTS�฀ELIMINATING฀
THE฀NEED฀TO฀PURCHASE฀EXPENSIVE�฀INCON

VENIENT�฀HIGH฀PRESSURE฀CYLINDERS฀OF฀AIR�฀
NITROGEN�฀OR฀OXYGEN�
4HE฀0ARKER฀"ALSTON฀4/#
����฀UTILIZES฀
CATALYTIC฀OXIDATION฀AND฀PRESSURE฀SWING฀
ADSORPTION฀TECHNOLOGIES฀TO฀REMOVE฀
HYDROCARBONS฀TO฀���฀PPM฀�MEASURED฀AS฀
METHANE	�฀#/�฀TO฀�฀PPM�฀AND฀WATER฀VAPOR฀
TO฀�฀PPM฀�
���ª&�
��ª#฀DEWPOINT	�

4HE฀0ARKER฀"ALSTON฀4/#฀'AS฀'ENERATOR฀
ELIMINATES฀ALL฀THE฀INCONVENIENCES฀AND฀
COSTS฀OF฀CYLINDER฀GAS฀SUPPLIES฀AND฀฀
DEPENDENCE฀ON฀OUTSIDE฀VENDORS�฀5NCON

TROLLABLE฀VENDOR฀PRICE฀INCREASES�฀CONTRACT฀
NEGOTIATIONS�฀฀LONG฀TERM฀COMMITMENTS฀
AND฀TANK฀RENTALS฀ARE฀NO฀LONGER฀A฀CONCERN�฀฀
4HE฀0ARKER฀"ALSTON฀4/#฀'AS฀'ENERATOR฀
OFFERS฀LONG
TERM฀COST฀STABILITY�

4HE฀0ARKER฀"ALSTON฀4/#
����฀IS฀A฀
COMPLETE฀SYSTEM฀WITH฀CAREFULLY฀฀
MATCHED฀COMPONENTS฀ENGINEERED฀FOR฀
EASY฀INSTALLATION�฀OPERATION�฀AND฀LONG฀
TERM฀RELIABILITY�฀฀)NSTALLATION฀CONSISTS฀OF฀
CONNECTING฀A฀STANDARD฀COMPRESSED฀AIR฀
LINE฀TO฀THE฀INLET฀AND฀CONNECTING฀THE฀OUT

LET฀TO฀THE฀4/#฀GAS฀SUPPLY฀LINE�฀฀0LUG฀THE฀
GENERATOR฀INTO฀A฀STANDARD฀ELECTRICAL฀WALL฀
OUTLET฀AND฀WITHIN฀MINUTES฀HIGH฀PURITY฀
CARRIER�COMBUSTION฀GAS฀IS฀SUPPLIED�
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��

4/#฀'AS฀'ENERATOR

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

"ASELINES฀OF฀4(#฀!NALYZER฀�ABOVE	฀AND฀#/�฀#ONTENT฀!NALYZER฀�RIGHT	฀AFTER฀�฀HOURS฀SUPPLIED฀BY฀A฀0ARKER฀"ALSTON
�฀4/#฀'AS฀'ENERATOR�฀

$ESCRIPTION฀ -ODEL฀.UMBER

4/#฀'AS฀'ENERATOR฀ 4/#
����
!NNUAL฀-AINTENANCE฀+IT฀ -+����
)NSTALLATION฀+IT฀ )+�����
0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ -&:!4/#
0-
%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ 4/#
����
$.�

-ODEL฀4/#
����฀4/#฀'AS฀'ENERATOR

-AX�฀4/#฀'AS฀&LOW฀2ATE฀�OUTLET	฀AT฀���฀PSIG฀ ����฀LPM฀������฀CC�MIN	

/UTLET฀(YDROCARBON฀#ONCENTRATION฀�AS฀METHANE	฀฀ ���฀PPM

/UTLET฀#/�฀#ONCENTRATION฀ �฀�฀PPM

/UTLET฀#/฀#ONCENTRATION฀ �฀�฀PPM

$EWPOINT฀ �฀
���ª&฀�
��ª#	

)NLET฀AND฀/UTLET฀0ORT฀#ONNECTIONS฀ ���v฀.04฀�FEMALE	

-IN�-AX฀)NLET฀!IR฀0RESSURE฀ ��฀PSIG����฀PSIG

-AX฀)NLET฀!IR฀4EMPERATURE฀ ��ª&฀���ª#	

-IN฀2EQUIRED฀)NLET฀!IR฀&LOW฀AT฀���฀PSIG฀ ���฀LPM฀������฀CC�MIN	฀

-AX฀)NLET฀(YDROCARBON฀#ONCENTRATION฀�AS฀METHANE	฀ ���฀PPM

0RESSURE฀$ROP฀AT฀-AXIMUM฀&LOW฀2ATE฀ �฀PSIG

7ARM
UP฀4IME฀ ��฀MINUTES

%LECTRICAL฀2EQUIREMENTS฀ ���6!#���฀(Z�฀���฀!MPS�

$IMENSIONS฀ ��vW฀X฀��vH฀X฀��vD฀฀฀
฀ ���฀CM฀X฀��฀CM฀X฀��฀CM	

3HIPPING฀7EIGHT฀ ��฀LBS�฀���฀KG	

"aSeLine฀3UppLieD฀BY฀a฀Parker฀"aLSton฀4/C฀'aS฀'enerator

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it 



Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

-ODEL฀(0.�
����

.ITROGEN฀'ENERATORS฀FOR฀4/#

▲฀ 0RODUCES฀A฀CONTINUOUS฀SUPPLY฀OF฀HIGH฀PURITY฀NITROGEN฀GAS฀฀฀฀฀฀฀
FROM฀EXISTING฀COMPRESSED฀AIR

▲฀ %LIMINATES฀THE฀NEED฀FOR฀COSTLY�฀DANGEROUS�฀INCONVENIENT฀฀฀฀฀฀฀฀฀฀฀
NITROGEN฀CYLINDERS฀IN฀THE฀LABORATORY

▲฀ )DEAL฀FOR฀ALL฀COMBUSTION�฀56฀PERSULFATE�฀AND฀WET฀OXIDATION฀
SAMPLING฀TECHNIQUES

▲฀ #OMPACT฀DESIGN฀FREES฀UP฀VALUABLE฀LABORATORY฀mOOR฀SPACE

▲฀ /FFERS฀LONG฀TERM฀COST฀STABILITY฀
฀UNCONTROLLABLE฀VENDOR฀PRICE฀
INCREASES�฀CONTRACT฀NEGOTIATIONS�฀LONG฀TERM฀COMMITMENTS฀AND฀
TANK฀RENTALS฀ARE฀NO฀LONGER฀A฀CONCERN

4HE฀0ARKER฀"ALSTON�฀-ODELS฀฀
(0.�
����฀AND฀5(0.�
����฀.ITROGEN฀
'ENERATORS฀CAN฀PRODUCE฀UP฀TO฀���฀LPM฀
OF฀ULTRA฀HIGH฀PURITY฀NITROGEN฀GAS�฀฀4HESE฀
SYSTEMS฀ARE฀COMPLETELY฀ENGINEERED฀TO฀
TRANSFORM฀STANDARD฀COMPRESSED฀AIR฀
INTO฀��������฀NITROGEN�฀EXCEEDING฀THE฀
SPECIlCATION฀OF฀5(0฀CYLINDER฀GAS�

.ITROGEN฀IS฀PRODUCED฀BY฀UTILIZING฀฀
A฀COMBINATION฀OF฀STATE
OF
THE฀ART฀PURIl

CATION฀฀TECHNOLOGIES฀AND฀HIGH฀EFlCIENCY฀
lLTRATION�฀฀4HE฀-ODEL฀(0.�
����฀CAN฀
PRODUCE฀UP฀TO฀�฀LPM฀OF฀������฀PURE฀
NITROGEN฀GAS฀FROM฀STANDARD฀฀
COMPRESSED฀AIR�฀

0RESSURE฀SWING฀ADSORPTION฀REMOVES฀/��฀
#/��฀AND฀WATER฀VAPOR�฀฀!฀CATALYST฀MODULE฀
IS฀INCORPORATED฀IN฀THE฀5(0.�
����฀TO฀

OXIDIZE฀HYDROCARBONS฀FROM฀THE฀INLET฀AIR฀
SUPPLY�฀฀4HE฀GENERATORS฀ALSO฀HAVE฀HIGH฀
EFlCIENCY฀COALESCING฀PRElLTERS฀AND฀A฀
����฀MICRON฀�ABSOLUTE	฀MEMBRANE฀lLTER฀
INCORPORATED฀INTO฀THEIR฀DESIGN�฀฀

4HE฀0ARKER฀"ALSTON฀5(0฀.ITROGEN฀฀
'ENERATORS฀ARE฀ENGINEERED฀AND฀PACK

AGED฀IN฀A฀SMALL฀CABINET฀TO฀lT฀NEARLY฀
ANY฀BENCHTOP�฀฀4HE฀SYSTEMS฀ELIMINATE฀
THE฀NEED฀FOR฀COSTLY�฀INCONVENIENT฀HIGH฀
PRESSURE฀NITROGEN฀CYLINDERS�฀฀4HE฀(0.�

����฀AND฀5(0.�
����฀ARE฀IDEAL฀FOR฀4/#฀

CARRIER฀GAS฀AND฀PURGE฀APPLICATIONS�

)NLET฀!IR฀ -AX฀/UTLET฀ -AX฀/UTLET฀
0RESSURE฀฀ &LOW฀฀ 0RESSURE฀
�PSIG	฀ �CC�MIN�	฀ �PSIG	
-ODELS฀(0.�
�����฀5(0.�
����฀
���฀ ����฀ ��
���฀ ����฀ ��
���฀ ���฀ ��
��฀ ���฀ ��
��฀ ���฀ ��
��฀ ���฀ ��
��฀ ���฀ ��

&LOW฀#HART
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��

.ITROGEN฀'ENERATORS฀FOR฀4/#

/RDERING฀)NFORMATION฀CALL฀���
���
�����฀�฀TO฀�฀%34

0RINCIPAL฀3PECIlCATIONS

-ODEL฀ (0.�
�����฀5(0.�
����฀ (0.�
����

-AX฀.ITROGEN฀mOW฀RATE฀ 3EE฀&LOW฀4ABLE฀ �฀LPM

.ITROGEN฀0URITY฀ ��������฀ ������

-AX฀.ITROGEN฀OUTPUT฀PRESSURE฀ 3EE฀4ABLE฀ ��฀PSIG

#/�฀CONCENTRATION฀ �฀�฀PPM฀ �฀�฀PPM

/�฀CONCENTRATION฀ �฀�฀PPM฀ �฀���฀PPM

(�/฀#ONCENTRATION฀ �฀�฀PPM฀ �฀�฀PPM

(YDROCARBON฀CONCENTRATION฀��	฀ �฀���฀PPM฀ .!

!RGON฀CONCENTRATION฀��	฀ ����฀ ����

-IN�-AX฀INLET฀PRESSURE฀ ��฀PSIG����฀PSIG฀ ��฀PSIG����฀PSIG

2ECOMMENDED฀INLET฀TEMPERATURE฀ ��ª&฀���ª#	฀ ��ª&฀���ª#	

!MBIENT฀OPERATING฀TEMPERATURE฀ ��ª&
���ª&฀���ª#
��ª#	฀ ��ª&
���ª&฀���ª#
��ª#	

-AX฀AIR฀CONSUMPTION฀ ��฀LPM฀����฀SCFM	฀ ��฀LPM฀����฀SCFM	

)NLET฀CONNECTION฀ ���v฀.04฀�FEMALE	฀ ���v฀.04฀�FEMALE	

/UTLET฀CONNECTION฀ ���v฀.04฀�FEMALE	฀ ���v฀.04฀�FEMALE	

%LECTRICAL฀REQUIREMENTS฀��	฀ ���฀6!#���฀(Z฀ ���฀6!#���฀(Z

$IMENSIONS฀ ��v฀W฀X฀��v฀D฀X฀��v฀H฀ ��v฀W฀X฀��v฀D฀X฀��v฀H฀ ฀
฀ ���CM฀X฀��CM฀X฀��CM	฀ ���CM฀X฀��CM฀X฀��CM	

3HIPPING฀7EIGHT฀ ���฀LBS�฀���฀KG	฀ ���฀LBS�฀���฀KG	

.OTES�
�฀฀-ODEL฀(0.�
����฀DOES฀NOT฀REMOVE฀HYDROCARBONS�

�฀฀0URITY฀SPECIlCATION฀FOR฀.ITROGEN฀DOES฀NOT฀
฀฀฀฀INCLUDE฀!RGON฀CONCENTRATION�

�฀฀0OWER฀#ONSUMPTION฀IS฀AS฀FOLLOWS�฀
-ODEL฀(0.�
����฀�฀��฀7ATTS�฀
-ODEL฀5(0.�
����฀�฀���฀7ATTS�฀฀฀฀฀
-ODEL฀(0.�
����฀�฀��฀7ATTS�

$ESCRIPTION฀฀ -ODEL฀.UMBERS

(IGH฀0URITY฀.ITROGEN฀'ENERATOR฀ (0.�
�����฀(0.�
����

5LTRA฀(IGH฀0URITY฀.ITROGEN฀'ENERATOR฀ 5(0.�
����

0URITY฀)NDICATOR�3CRUBBER฀ �����

/PTIONAL฀0RElLTER฀3YSTEM฀ ����.
�"�
$8

-AINTENANCE฀+IT฀ -+����
�฀-+����

)NSTALLATION฀+IT฀FOR฀ALL฀-ODELS฀ )+����

!NNUAL฀0REVENTATIVE฀-AINTENANCE฀#ONTRACT฀ ,&(0.�
0-�฀,&5(0.�
0-�฀-&(0.�
0-

%XTENDED฀3UPPORT฀WITH฀��฀-ONTH฀7ARRANTY฀ (0.�
����
$.��฀5(0.�
����
$.��฀(0.�
����
$.�


&OR฀-ODEL฀(0.�
����
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-ODEL฀��
���฀!!฀'AS฀0URIlER

!TOMIC฀!BSORPTION฀'AS฀0URIlER

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION฀FOR฀ASSISTANCE�฀CALL฀���
���
�����฀�฀TO฀�฀%ASTERN฀4IME

$ESCRIPTION฀ -ODEL฀.UMBER

!TOMIC฀!BSORPTION฀'AS฀0URIlER฀ ��
���

��
���฀3ERVICE฀+IT฀�CONTAINS฀ONE฀YEAR฀SUPPLY฀฀ �����฀
OF฀ALL฀REPLACEMENT฀lLTER฀CARTRIDGES	฀

!CETYLENE฀(OSE฀!SSEMBLY฀��฀FEET฀IN฀LENGTH	฀ �����

-ODEL฀��
���฀!TOMIC฀!BSORPTION฀'AS฀0URIlER฀

#OMPRESSED฀!IR฀)NLET�/UTLET฀ ฀ ฀ ���v฀.04฀�FEMALE	

2ECOMMENDED฀)NLET฀!IR฀4EMPERATURE฀ ฀ �฀��ª&฀���ª#	

-IN�-AX฀)NLET฀0RESSURE฀�COMPRESSED฀AIR	฀ ฀ ��฀PSIG����฀PSIG฀

!CETYLENE฀)NLET�/UTLET฀ ฀ ฀ ����฀
฀��฀,(฀�h"v฀SIZE	

-AX฀)NLET฀0RESSURE฀�ACETYLENE	฀ ฀ ฀ ��฀PSIG฀MAX�฀WORKING฀PRESSURE฀

!MBIENT฀/PERATING฀4EMPERATURE฀ ฀ ฀ ��ª&฀
฀���ª&฀��ª#฀
฀��ª#	

$IMENSIONS฀ ฀ ฀ ��v฀W฀X฀�v฀D฀X฀��v฀H฀
฀ ฀ ฀ ���CM฀X��CM฀X฀��CM	

3HIPPING฀7EIGHT฀ ฀ ฀ ��฀LBS฀����฀KG	

▲฀ $ESIGNED฀SPECIlCALLY฀FOR฀!!฀)NSTRUMENTATION

▲฀ 0ROTECTS฀MICROCOMPUTER฀GAS฀CONTROLS฀AND฀BURNER฀SYSTEM

▲฀ %NSURES฀A฀CLEAN�฀CONTAMINANT
FREE฀mAME

▲฀ %NSURES฀CONSISTENT฀QUALITY฀OF฀COMPRESSED฀AIR฀OXIDANT฀AND฀
฀ FUEL฀GAS

▲฀ #ONVENIENT�฀TURNKEY฀SYSTEM

▲฀ 3ERVICES฀A฀SINGLE฀!!

4HE฀0ARKER฀"ALSTON�฀!!฀'AS฀0URIlER฀IS฀
A฀COMPLETELY฀ENGINEERED�฀WALL฀MOUNT

ABLE฀SYSTEM฀DESIGNED฀TO฀PURIFY฀GASES฀
COMMONLY฀USED฀WITH฀!TOMIC฀!BSORP

TION฀3PECTROPHOTOMETERS�฀4HE฀0URIlER฀
CONSISTS฀OF฀TWO฀INDEPENDENT฀lLTRATION฀
SYSTEMS�฀4HE฀lRST฀SYSTEM฀IS฀DESIGNED฀TO฀
PURIFY฀THE฀COMPRESSED฀AIR฀�OXIDANT	฀WITH฀
TWO฀STAGES฀OF฀HIGH฀EFlCIENCY฀COALESCING฀
lLTRATION�฀4HESE฀lLTERS฀WILL฀REMOVE฀ALL฀OIL�฀
WATER�฀AND฀PARTICULATE฀MATTER฀DOWN฀TO฀
����฀MICRON�฀
4HE฀SECOND฀lLTRATION฀SYSTEM฀IS฀DESIGNED฀
TO฀PURIFY฀THE฀ACETYLENE฀GAS�฀4HIS฀SYS

TEM฀REMOVES฀LIQUID฀ACETONE฀AND฀SOLID฀
PARTICULATE฀FROM฀THE฀GAS�฀4HE฀��
���฀
PROTECTS฀THE฀MICROCOMPUTER฀GAS฀CONTROLS฀
AND฀!!฀BURNER฀ASSEMBLY฀FROM฀CONTAMI

NATION฀AND฀CORROSION�฀)N฀ADDITION�฀THE฀
ACETYLENE฀lLTER฀HAS฀AN฀INTEGRAL฀mASHBACK฀
ARRESTOR�฀MEETING฀ALL฀/3(!฀REQUIREMENTS�฀
TO฀ENHANCE฀THE฀SAFE฀OPERATION฀OF฀THE฀
SPECTROPHOTOMETER�
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!PPLICATION฀.OTES
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2ECOMMENDED฀'AS฀'ENERATORS฀FOR฀
!NALYTICAL฀)NSTRUMENTS

)NSTRUMENT฀ 'AS฀2EQUIREMENTS฀฀ 'AS฀0URITY฀2EQUIREMENTS฀ &LOW฀2ATES฀ 'ENERATOR฀2ECOMMENDATION�
฀ ฀ ฀ ฀ -ODEL

!TOMIC฀!BSORPTION฀ !IR฀FOR฀/XIDANT฀'AS฀ #LEAN�฀$RY฀ �
�฀3#&-฀ !!฀'AS฀0URIlER
�!!	฀WITH฀&LAME฀฀฀ ฀ ฀ ฀ -ODEL฀

!TOMIC฀4HERMAL฀ :ERO฀!IR฀ #LEAN�฀$RY�฀(YDROCARBON
FREE฀ 5P฀TO฀����฀ML�MIN�฀ :ERO฀!IR฀OR฀4/#฀'AS฀'ENERATOR
$ESORBER฀ ฀ ฀ ฀ 4/#
����฀
฀ ฀ ฀ ฀ (0:!
����฀
฀ (YDROGEN฀FOR฀&)$฀ #LEAN�฀$RY�฀5LTRA
(IGH฀0URITY฀ 5P฀TO฀��฀ML�MIN�฀ (YDROGEN฀'ENERATOR฀
฀ ฀ ฀ PER฀&)$฀ (�
���฀(�
���
฀ ฀ ฀ ฀ (�
����฀(�
���
฀ ฀ ฀ ฀
!TMOSPHERIC฀0RESSURE฀ !IR฀FOR฀.EBULIZER฀'AS฀ #LEAN�฀$RY�฀(YDROCARBON
FREE฀ �฀��฀,0-฀ :ERO฀!IR฀฀
)ONIZATION฀�!0)
-3	฀ .ITROGEN฀FOR฀#URTAIN�฀ ฀ ฀ (0:!
�����
฀ 3HEATH�฀AND฀3HIELD฀GAS฀ ���฀OR฀HIGHER฀ �฀��฀,0-฀ .ITROGEN฀'ENERATOR฀฀
฀ ฀ ฀ ฀ .�
���฀.�
���฀.�
���฀.ITRO&LOW,AB

!UTOSAMPLERS฀FOR฀ !IR฀FOR฀฀ #LEAN�฀$RY฀ �฀�฀3#&-฀ !IR฀$RYER฀
6ARIOUS฀)NSTRUMENTS฀ 0NEUMATIC฀#ONTROLS฀ ฀ ฀ 5$!
���.!
฀ ฀ ฀ ฀ ��
����.!
฀ .ITROGEN฀FOR฀3AMPLE฀ 5LTRA฀(IGH฀0URITY฀฀ �฀���฀CC�MIN฀ 5(0฀.ITROGEN฀
฀ )NJECTOR฀ ฀ ฀ (0.�
����
฀ ฀ ฀ ฀ 5(0.�
����

#/�฀!NALYZERS฀ #ALIBRATION฀!IR฀ #/�
FREE฀ ���
���฀3,0-฀ &4
)2฀0URGE฀'AS฀'ENERATOR฀ ฀
฀ ฀ ฀ ฀ ��
��.!�฀��
��.!

#ONTINUOUS฀%MISSIONS฀฀ #ALIBRATION฀!IR฀ $RY�฀#/��฀3/��฀./8�฀#/�฀ ��
��฀3,0-฀ ��
���-���	
-ONITORING฀�#%-	฀ $ILUTION฀!IR฀ (YDROCARBON
FREE฀ ฀ ��
���-���	

%MISSIONS฀!NALYZERS฀ :ERO฀!IR฀ (YDROCARBON
FREE฀ �
��฀3,0-฀ :ERO฀!IR฀'ENERATOR฀
฀ ฀ ฀ ฀ (0:!
�����

&OURIER฀4RANSFORM฀ !IR฀FOR฀3AMPLE฀#OMPARTMENT�฀ #LEAN�฀$RY�฀#/�
FREE฀ ���
�฀3#&-฀ &4
)2฀0URGE฀'AS฀'ENERATOR฀฀
)NFRARED฀3PECTROMETER฀฀ /PTICS�฀AND�OR฀!IR
"EARING฀ ฀ ฀ ��
��.!฀
�&4
)2	฀ #OMPONENTS฀ ฀ ฀ ��
��.!
฀ ฀ ฀ ฀ ��
��.!
฀ ฀ ฀ ฀ ,AB฀'AS฀'ENERATOR฀
฀ ฀ ฀ ฀ ��
����.!

'AS฀#HROMATOGRAPH฀�'#	฀
'#
&)$฀ :ERO฀!IR฀AS฀&LAME฀3UPPORT฀!IR฀ #LEAN�฀(YDROCARBON
FREE฀ ���
���฀CC�MIN�฀ :ERO฀!IR฀'ENERATOR฀
฀ (YDROGEN฀AS฀&LAME฀&UEL฀'AS฀ 5LTRA฀(IGH฀0URITY฀ ��
��฀CC�MIN�฀ (YDROGEN฀'ENERATOR฀

฀ (YDROGEN฀AS฀#APILLARY฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY฀ 6ARIES฀ (YDROGEN฀'ENERATOR฀

฀ .ITROGEN฀AS฀0ACKED฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY�฀:ERO฀'RADE฀ 6ARIES฀ 5(0฀.ITROGEN฀'ENERATOR฀

฀ .ITROGEN฀AS฀-AKE฀UP฀'AS฀ 5LTRA฀(IGH฀0URITY�฀:ERO฀'RADE฀ ����฀CC�MIN฀ 5(0฀.ITROGEN฀'ENERATOR

'#
&0$฀ :ERO฀!IR฀AS฀&LAME฀3UPPORT฀!IR฀ #LEAN�฀(YDROCARBON
FREE฀ ����฀CC�MIN฀ :ERO฀!IR฀'ENERATOR฀

฀ (YDROGEN฀AS฀&LAME฀&UEL฀'AS฀ 5LTRA฀(IGH฀0URITY฀ ��
��฀CC�MIN฀ (YDROGEN฀'ENERATOR฀

฀ (YDROGEN฀AS฀#APILLARY฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY฀ 6ARIES฀ (YDROGEN฀'ENERATOR฀

฀ .ITROGEN฀AS฀0ACKED฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY฀ 6ARIES฀ 5(0฀.ITROGEN฀'ENERATOR฀

'#
.0$฀ :ERO฀!IR฀TO฀2UBIDIUM�4HERMONIC฀"EAD฀ $RY�฀#LEAN�฀(YDROCARBON
&REE฀ ��
���฀CC�MIN�฀ :ERO฀!IR฀'ENERATOR฀

฀ ฀ ฀ ฀ -EMBRANE฀!IR฀$RYER฀

฀ (YDROGEN฀AS฀$ETECTOR฀3UPPORT฀'AS฀ 5LTRA฀(IGH฀0URITY฀ ���฀CC�MIN฀ (YDROGEN฀'ENERATOR฀

฀ (YDROGEN฀AS฀#APILLARY฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY฀ 6ARIES฀ (YDROGEN฀'ENERATOR฀

฀ .ITROGEN฀AS฀0ACKED฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY฀ 6ARIES฀ 5(0฀.ITROGEN฀'ENERATOR฀฀
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2ECOMMENDED฀'AS฀'ENERATORS฀FOR฀
!NALYTICAL฀)NSTRUMENTS

)NSTRUMENT฀ 'AS฀2EQUIREMENTS฀฀ 'AS฀0URITY฀2EQUIREMENTS฀ &LOW฀2ATES฀ 'ENERATOR฀2ECOMMENDATION�
฀ ฀ ฀ ฀ -ODEL

'#
%#$฀ .ITROGEN฀AS฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY�฀:ERO฀'RADE฀ 6ARIES฀ 5(0฀.ITROGEN฀'ENERATOR
฀ .ITROGEN฀AS฀-AKE฀UP฀'AS฀ 5LTRA฀(IGH฀0URITY�฀:ERO฀'RADE฀ ����฀CC�MIN฀ 5(0฀.ITROGEN฀'ENERATOR

'#
%,#$�฀(!,,฀ (YDROGEN฀AS฀2EACTION฀'AS฀ 5LTRA฀(IGH฀0URITY฀ ��
���฀CC�MIN฀ (YDROGEN฀'ENERATOR

'#
4#$฀ (YDROGEN฀AS฀#ARRIER฀�฀2EFERENCE฀'AS฀ 5LTRA฀(IGH฀0URITY฀ 6ARIES฀ (YDROGEN฀'ENERATOR

,#�-3฀ .ITROGEN฀AS฀A฀#URTAIN฀'AS฀ ,#�-3฀'RADE฀ �
��฀LPM฀ .ITROGEN฀'ENERATOR
฀ ฀ ฀ ฀ .�
���฀.�
��!�฀.ITRO&LOW,AB฀
฀ ฀ ฀ ฀ .�
���฀.�
��!.!

)#0฀3PECTROMETER฀ .ITROGEN฀AS฀/PTIC�#AMERA฀0URGE฀ 5LTRA฀(IGH฀0URITY฀ ��
��฀LPM฀ .ITROGEN฀'ENERATOR
฀ ฀ ฀ ฀ ��
��.!�฀��
��.!

.UCLEAR฀-AGNETIC฀ !IR฀FOR฀,IFTING�฀3PINNING฀ #LEAN�฀$RY฀ ���฀3#&-฀ !IR฀$RYER
2ESONANCE฀�.-2	฀ ฀ ฀ ฀ 5$!
���.!
฀ ฀ ฀ ฀ ,AB฀'AS฀'ENERATOR
฀ ฀ ฀ ฀ ��
����.!

/ZONE฀'ENERATOR฀ 3UPPLY฀!IR฀ #LEAN�฀$RY฀ ��
��฀3#&-฀ !IR฀$RYER
฀ ฀ ฀ ฀ ��
���฀��
���฀��
���฀5$!
���.!

0ROTEIN฀!NALYZER฀ $RY฀!IR�฀.ITROGEN฀ #LEAN�฀$RY฀ ��฀PSIG฀ .ITROGEN฀'ENERATOR
฀ ฀ ฀ ฀ .�
���฀.ITRO&LOW,AB�฀.�
��

3OLVENT฀%VAPORATORS฀ .ITROGEN฀ #LEAN�฀$RY฀.ITROGEN฀ 5P฀TO฀�฀3#&-฀ .ITROGEN฀'ENERATOR
�3AMPLE฀#ONCENTRATORS	฀ ฀ ฀ .�
���฀.�
��!.!
฀ ฀ ฀ ฀ .�
���฀.�
��!.!
฀ ฀ ฀ ฀ .�
���฀.�
��!.!
฀ ฀ ฀ ฀ ��
���฀.�
���฀.�
���

3TACK฀'AS฀3AMPLER฀ $ILUTION฀!IR฀ #LEAN�฀$RY฀ ����฀3#&-฀ !IR฀$RYERS
฀ ฀ ฀ ฀ ��
��
-���
฀ ฀ ฀ ฀ ��
��
-���
฀ ฀ ฀ ฀ ��
����.!

4OTAL฀/XYGEN฀$EMAND฀ .ITROGEN฀#ARRIER฀'AS฀ 5LTRA฀(IGH฀0URITY฀ ���฀CC�MIN฀ .ITROGEN฀'ENERATOR
�4/$	฀ ฀ ฀ ฀ 5(0.�
����

4HERMAL฀'RAVAMETRIC฀ .ITROGEN฀AS฀&URNACE฀0URGE฀ #LEAN�฀$RY�฀)NERT฀ ����฀CC�MIN฀ .ITROGEN฀'ENERATOR
!NALYZER฀�4'!	฀ ฀ ฀ ฀ 5(0.�
����

$IFFERENTIAL฀3CANNING฀ !IR฀FOR฀!IR฀3HIELD฀ #LEAN�฀$RY฀ ����฀CC�MIN฀ $RY฀!IR฀'ENERATOR
#ALORIMETER฀�$3#	฀ ฀ ฀ ฀ ��
���฀5$!
���

4OTAL฀(YDROCARBON฀ :ERO฀!IR฀FOR฀&)$฀ #LEAN�฀(YDROCARBON
&REE฀ ��
���฀CC�MIN฀ :ERO฀!IR฀'ENERATOR
!NALYZER฀�4(!	฀ ฀ ฀ ฀ ��
��3�฀��
��.!
฀ (YDROGEN฀AS฀&LAME฀&UEL฀'AS฀ 5LTRA฀(IGH฀0URITY฀ �
��฀CC�MIN฀ (YDROGEN฀'ENERATOR
฀ ฀ ฀ ฀ (�
��

4OTAL฀/RGANIC฀#ARBON฀ $RY฀!IR฀OR฀.ITROGEN฀FOR฀#ARRIER฀'AS฀ #LEAN�฀$RY�฀(YDROCARBON
&REE฀ ���
���฀3,0-฀ 4/#฀'AS฀'ENERATOR
!NALYZER฀�4/#	฀ OR฀#OMBUSTION฀'AS฀ #/�
&REE฀ ฀ 4/#
����
฀ ฀ 5LTRA฀(IGH฀0URITY฀ ��
���฀CC�MIN฀ 5(0฀.ITROGEN฀'ENERATOR
฀ ฀ ฀ ฀ 5(0.�
����

!DDITIONAL฀,ABORATORY฀!PPLICATION฀ 2ECOMMENDATION฀ ฀ !CCESSORIES

2EFERENCE฀'AS฀TO฀#ALIBRATE฀ :ERO฀!IR฀'ENERATOR฀ ฀ 7
&-฀3ERIES
!NALYTICAL฀)NSTRUMENTS฀ ฀ ฀ ฀ &LOW฀#ONTROLLERS
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)NSTALLATION฀3CHEMATIC
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"ASIC฀,AB฀#OMPRESSOR

▲฀ )DEAL฀FOR฀0ARKER฀"ALSTON�฀'AS฀'ENERATORS

▲฀0RESSURE฀3WITCH

▲฀-ANUAL฀$RAIN

▲฀0RESSURE฀3AFETY฀6ALVE฀�!3-%	

▲฀0RESSURE฀'AUGE

▲฀5NLOADING฀#APABILITY

▲฀'LOBE฀6ALVE

▲฀����฀/IL
LESS฀/PERATION

▲฀/NLY฀-INUTES฀TO฀)NSTALL

-ODEL฀�(!(
��4
-���8

4ANK฀3IZE฀ �฀'ALLONS฀����฀LITERS	

/UTPUT฀0RESSURE฀ /UTPUT฀&LOW
฀  ฀�฀PSIG฀ ฀ ����฀#&-
฀  ฀��฀PSIG฀ ฀ ����฀#&-
฀  ฀��฀PSIG฀ ฀ ����฀#&-
฀  ฀��฀PSIG฀ ฀ ����฀#&-
฀  ฀��฀PSIG฀ ฀ ����฀#&-
฀  ฀��฀PSIG฀ ฀ ฀฀���฀#&-

.OISE฀,EVEL฀ ฀&ULL฀&LOW฀ ��฀D"A฀ ฀�฀FT�

3TANDARD฀0RESSURE฀3ETTINGS฀
฀/.�/&&฀ ��฀PSIG฀�฀��฀PSIG

0RESSURIZATION฀4IME฀��฀PSIG฀TO฀SET฀PRESSURE	฀ �MIN�฀��฀SEC�

2ECOVERY฀4IME฀�TO฀SET฀PRESSURE	฀ ��฀SEC�

-OTOR฀3PECIlCATIONS฀ ���฀6!#���฀(Z�฀���฀HP

$IMENSIONS฀ ��vW฀X฀��vH฀X฀�vD฀
฀ ฀ ���฀CM฀X฀��฀CM฀X฀��฀CM	

3HIPPING฀7EIGHT฀ ��฀LBS�฀���฀KG	

0RINCIPAL฀3PECIlCATIONS
4HE฀'AST�฀#OMPRESSOR฀IS฀FOR฀LOCATIONS฀
WITHOUT฀A฀COMPRESSED฀AIR฀SUPPLY฀OR฀LOW฀
PRESSURE฀SUPPLY�฀4HIS฀QUALITY฀PRODUCT฀
IS฀IN฀STOCK฀AND฀AVAILABLE฀FOR฀IMMEDIATE฀
DELIVERY฀ALONG฀WITH฀YOUR฀0ARKER฀"ALSTON฀
'AS฀'ENERATOR�฀4HIS฀PRODUCT฀IS฀FULLY฀
WARRANTEED฀AND฀SERVICED฀EXCLUSIVELY฀BY฀
'AST�฀-ANUFACTURING฀#ORPORATION�฀)T฀IS฀
IDEAL฀FOR฀USE฀WITH฀SMALLER฀0ARKER฀"ALSTON฀
'AS฀'ENERATORS฀ONLY�

'AST�฀-ODEL฀�(!(
��4
-���8฀#OMPRESSOR

/RDERING฀)NFORMATION฀
$ESCRIPTION฀ -ODEL฀.UMBER

'AST฀#OMPRESSOR฀ �(!(
��4
-���8

!UTOMATIC฀$RAIN฀6ALVE฀ ��
���
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��

(IGH฀/UTPUT฀/IL
&REE฀฀
0ISTON฀#OMPRESSOR

,8&฀3ERIES฀#OMPRESSOR

▲฀ ����฀/IL
&REE฀!IR

▲฀!IR฀TO฀!IR฀(EAT฀%XCHANGER

▲฀ )NTEGRAL฀��฀,ITER฀2ECEIVER฀4ANK฀�฀%LECTRONIC฀4ANK฀$RAIN

▲฀3INGLE฀3TAGE฀-OTOR

▲฀0OWER฀#ORD฀)NCLUDED

▲฀1UIET฀/PERATION

▲฀ ��
HOUR฀#ONTINUOUS฀$UTY฀!PPLICATIONS

▲฀!PPROVED฀FOR฀SMALLER฀0ARKER฀(ANNIlN฀'AS฀'ENERATORS

0ARKER฀(ANNIlN฀#ORPORATION฀HAS฀TEAMED฀
WITH฀!TLAS฀#OPCO฀TO฀OFFER฀THE฀LATEST฀฀
INNOVATION฀IN฀HIGH฀OUTPUT฀PISTON฀COM

PRESSION฀TECHNOLOGY�฀4HE฀,8&฀3ERIES฀
COMPRESSOR฀OFFERS฀A฀QUIET�฀COMPACT�฀
HIGH฀QUALITY฀SOURCE฀OF฀OIL
FREE฀COM

PRESSED฀AIR�฀%ACH฀,8&฀3ERIES฀COMPRES

SOR฀IS฀TOTALLY฀PRE
PIPED฀AND฀WIRED฀FOR฀
EASY฀AND฀ECONOMICAL฀INSTALLATION�฀!LONG฀
WITH฀QUIET฀OPERATION�฀EACH฀COMPRES

SOR฀IS฀SIMPLE฀TO฀USE�฀LOW
VIBRATION฀AND฀
REQUIRES฀VIRTUALLY฀NO฀PREVENTATIVE฀MAIN

TENANCE�฀&ULL฀SERVICE฀AND฀WARRANTY฀ARE฀
PROVIDED฀EXCLUSIVELY฀FROM฀!TLAS฀#OPCO�฀
%ACH฀COMPRESSOR฀INCLUDES฀!TLAS฀#OPCO฀
h#ERTIlED฀3TART
UP฀!SSISTANCE฀3ER

VICEv฀AS฀STANDARD�฀

/RDERING฀)NFORMATION฀
-ODEL�3ERIES฀ 5SE฀ON฀'AS฀'ENERATORS
,8&��$
�฀ ��
���฀��
���฀��
���฀.�
���฀(0.�
�����฀5(0.�
�����฀฀
฀ (0.�
�����฀4/#
�����฀(0:!
�����฀(0:!
�����฀(0:!
������฀฀ ฀
฀ (0:!
�����฀

-ODEL฀,8&��$
�

-OTOR฀(0฀��	฀ ����

&LOW฀AND฀0RESSURE฀��	฀ UP฀TO฀�฀#&-฀AND฀���฀PSI

3OUND฀,EVEL฀�D"!	฀��	฀ ��

3TANDARD฀6OLTAGE฀ ���6!#�฀��(Z�฀��฀!MP

$IMENSIONS฀ ��vW฀X฀��vH฀X฀��vD฀
฀ ฀ ���฀CM฀X฀��฀CM฀X฀��฀CM	

.ET฀7EIGHT฀ ���฀LBS�฀���฀KG	

0RINCIPAL฀3PECIlCATIONS

�฀฀฀5NIT฀PERFORMANCE฀MEASURED฀ACCORDING฀TO฀0NEUROP�#!')0.�#04#�
�฀฀฀-AXIMUM฀NOISE฀LEVEL฀MEASURED฀AT฀A฀DISTANCE฀OF฀�฀FT�฀ACCORDING฀TO฀0NEUROP�#!')0.�.4#�฀TEST฀CODE
�฀฀฀5NIT฀INCLUDES฀��฀POWER฀CORD฀WITH฀.%-!฀CLASS฀PLUG
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��

2OTARY฀3CROLL฀�฀2OTARY฀3CREW฀
#OMPRESSORS

0ARKER฀(ANNIlN฀#ORPORATION฀HAS฀

TEAMED฀WITH฀!TLAS฀#OPCO฀TO฀OFFER฀

THE฀LATEST฀INNOVATION฀IN฀SMALL฀ROTARY฀

COMPRESSOR฀TECHNOLOGY�฀4HE฀3&฀3ERIES฀

COMPRESSORS฀OFFER฀A฀LUBRICATION฀FREE฀

COMPRESSION฀CHAMBER฀THAT฀ELIMINATES฀

THE฀POSSIBILITY฀OF฀OIL฀CARRYOVER฀INTO฀THE฀

COMPRESSED฀AIR�฀4HE฀'!฀3ERIES฀IS฀OIL


SEALED฀AND฀PACKAGED฀WITH฀FULL
FEATURES฀

PROVIDING฀OIL
FREE฀OUTPUT฀TO฀LESS฀THAN฀�฀

PPM�฀%ACH฀COMPRESSOR฀CONlGURATION฀

IS฀TOTALLY฀PRE
PIPED฀AND฀WIRED฀FOR฀EASY฀

INSTALLATION�฀3IMPLY฀SELECT฀YOUR฀DESIRED฀

COMPRESSOR฀FROM฀THE฀TABLE฀BELOW฀AND฀

ORDER฀FROM฀0ARKER฀(ANNIlN฀#ORPORA


TION�฀&ULL฀SERVICE฀AND฀WARRANTY฀ARE฀

PROVIDED฀EXCLUSIVELY฀FROM฀!TLAS฀

#OPCO�฀%ACH฀COMPRESSOR฀INCLUDES฀

!TLAS฀#OPCO฀h#ERTIlED฀3TART
UP฀฀

!SSISTANCE฀3ERVICE
v฀AS฀STANDARD�

▲฀����฀/IL฀&REE฀!IR

▲฀��ª&
��ª&฀)NTEGRAL฀2EFRIGERANT฀!IR฀$RYER

▲฀!IR฀#OOLED�฀&ULLY฀0ACKAGED

▲฀3INGLE฀3TAGE฀-OTOR

▲฀(IGH฀%FlCIENCY

▲฀7HISPER฀1UIET฀/PERATION

▲฀��
HOUR฀#ONTINUOUS฀$UTY฀!PPLICATIONS

▲฀!PPROVED฀FOR฀ALL฀0ARKER฀(ANNIlN฀'AS฀฀
'ENERATORS

'!฀�฀3&฀3ERIES

/RDERING฀)NFORMATION฀

฀ ฀ ,���฀��	฀ ,���
���฀��	฀ ,���฀��	฀ ,���฀��	฀ ,���฀��	
-OTOR฀(0฀ �฀ �฀ �฀ ��฀ ��
#APACITY฀!#&-฀��	

฀ ���฀ ���฀ ����฀ ��฀ ����฀ ����
฀ ���฀ ���฀ ����฀ NA฀ ����฀ ����
3OUND฀,EVEL฀�D"!	฀��	฀ ��฀ ��฀ ��฀ ��฀ ��
.ET฀7EIGHT฀�LBS�	฀ ���฀ ���฀ ���฀ �����฀ ���

�฀ 5NIT฀PERFORMANCE฀MEASURED฀ACCORDING฀TO฀0NEUROP�#!')0.�#04#�
�฀ -AXIMUM฀NOISE฀LEVEL฀MEASURED฀AT฀A฀DISTANCE฀OF฀�฀FT�฀ACCORDING฀TO฀0NEUROP�฀#!')0.�.4#�฀TEST฀CODE
�฀ 5NIT฀INCLUDES฀COMPREHENSIVE฀FULL
FEATURED฀EPOXY฀COATED฀EXTERNAL฀��
GALLON฀RECEIVER฀TANK
�฀ 5NIT฀INCLUDES฀COMPREHENSIVE฀FULL
FEATURED฀EPOXY฀COATED฀EXTERNAL฀��
GALLON฀RECEIVER฀TANK
�฀ 5NIT฀HORIZONTALLY฀PRE
MOUNTED฀ON฀STEEL฀���
GALLON฀RECEIVER฀TANK�฀,���฀SERIES฀NOT฀TO฀BE฀INSTALLED฀IN฀LABORATORY

0RINCIPAL฀3PECIlCATIONS

-ODEL�฀ $IMENSIONS฀ 3PECIFY฀$ESIRED฀ 5SE฀ON฀'AS฀'ENERATOR฀
3ERIES฀ ฀ 6OLTAGE



,���฀ ��v7฀X฀��v$฀X฀��v(฀ ���6!#�฀���6!#฀฀ ��
���฀��
���฀��
���฀.�
���฀
฀ ฀ OR฀���6!#฀ .�
��!.!

,���
���฀ ��v7฀X฀��v$฀X฀��v(฀ ���6!#�฀���6!#฀฀ .�
���฀.�
��!.!฀
฀ ฀ OR฀���6!#

,���฀ ��v7฀X฀��v$฀X฀��v(฀ ���6!#�฀���6!#฀฀ .�
���฀.�
��!.!�฀.�
���฀.�
��!.!฀฀฀ ฀
฀ ฀ OR฀���6!#฀฀ �/UTPUT฀,IMITED฀TO฀���฀PSIG	

,���฀ ��v7฀X฀��v$฀X฀��v(฀ ���6!#�฀���6!#฀฀ .�
���฀.�
��!.!฀฀ ฀ ฀
฀ ฀ OR฀���6!#฀ �/UTPUT฀,IMITED฀TO฀���฀PSIG	

,���฀ ��v7฀X฀��v$฀X฀��v(฀ ���6!#�฀���6!#฀฀ .�
���฀.�
��!.!�฀.�
���฀.�
��!.!฀฀
฀ ฀ OR฀���6!#฀ .�
����฀.�
���!.!


฀ h#ERTIlED฀3TART
UP฀!SSISTANCEv฀EXCLUDES฀ELECTRICAL฀SUPPLY฀WORK�฀DUE฀TO฀LOCAL฀CODE฀RESTRICTIONS�฀฀
฀ %LECTRICIAN฀MAY฀BE฀REQUIRED�


฀#ONTACT฀0ARKER฀4ECHNICAL฀3ERVICES฀OR฀YOUR฀LOCAL฀REPRESENTATIVE฀FOR฀EXACT฀PART฀NUMBER฀SUFlX฀฀
฀ PRIOR฀TO฀ORDERING�฀���
���
�����
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4HE฀0ARKER฀"ALSTON�฀(YDRO'EN฀-ATE©฀

$)฀7ATER฀3YSTEM฀IS฀SPECIlCALLY฀฀

DESIGNED฀TO฀PROVIDE฀HIGH฀PURITY฀฀

DEIONIZED฀WATER฀TO฀ALL฀MODELS฀OF฀0ARKER฀

"ALSTON฀HYDROGEN฀GENERATORS�฀4HE฀

SYSTEM฀IS฀READY฀TO฀INSTALL฀AND฀IS฀SHIPPED฀

COMPLETE฀WITH฀PRElLTRATION�฀TWO฀$)฀RESIN฀

EXCHANGE฀CARTRIDGES�฀DISPENSING฀GUN�฀

AND฀A฀lNAL฀lLTER�

4HE฀ONLY฀REQUIRED฀MAINTENANCE฀ON฀

THE฀SYSTEM฀IS฀TO฀CHANGE฀OUT฀THE฀RESIN฀

EXCHANGE฀CARTRIDGES฀AND฀TO฀REPLACE฀THE฀

lLTER฀CARTRIDGES฀AS฀NEEDED�

0ARKER฀"ALSTON�฀-ODEL฀฀��
���฀
(YDRO'EN฀-ATE©฀$)฀7ATER฀3YSTEM

/RDERING฀)NFORMATION฀

▲฀%CONOMICAL฀MEANS฀OF฀PROVIDING฀DEIONIZED฀WATER฀TO฀HYDROGEN฀
GENERATORS

▲฀-INIMAL฀MAINTENANCE

▲฀6ISUAL฀INDICATION฀FOR฀CARTRIDGE฀CHANGES

▲฀%ASY฀lLL฀DISPENSING฀GUN

▲฀2EMOVAL฀OF฀ORGANICS�฀PHOSPHATES�฀CHLORINE�฀AND฀ESSENTIALLY฀
ALL฀IONIZABLE฀CONSTITUENTS฀FROM฀WATER฀SUPPLY

▲฀.O฀ELECTRICAL฀REQUIREMENTS

0RINCIPAL฀3PECIlCATIONS

-ODEL฀��
���฀AND฀��
���

฀$)฀7ATER฀3YSTEMS

-AXIMUM฀&LOW฀2ATE฀ �฀LPM

7ATER฀)NLET฀ ���v฀h0USH฀TO฀CONNECTv

-AXIMUM฀7ATER฀3UPPLY฀0RESSURE฀ ��฀PSIG

-AXIMUM฀7ATER฀3UPPLY฀4EMPERATURE฀ ��ª&฀���ª#	

0HYSICAL฀$IMENSIONS฀ ��vW฀X฀��vH฀X฀�vD฀฀ ฀
฀ ���฀CM฀X฀��฀CM฀X฀�฀CM	

3HIPPING฀7EIGHT฀ ��฀LBS�฀����฀KG	

$ESCRIPTION฀ -ODEL฀.UMBER

#OMPLETE฀$)฀7ATER฀3YSTEM฀ ��
����฀��
���

#ARTRIDGE฀+IT
฀ �����


฀)NCLUDES฀�฀EACH฀RESIN฀EXCHANGE฀CARTRIDGES�฀�฀EACH฀PRElLTER฀AND฀�฀EACH฀lNAL฀lLTER�



-ODEL฀��
���฀DOES฀NOT฀INCLUDE฀DISPENSING฀GUN฀AND฀CONNECTS฀DIRECTLY฀TO฀GENERATOR฀
฀฀฀฀AUTOMATIC฀WATER฀FEED฀PORT�

4-(YDRO'EN฀-ATE฀฀$)฀7ATER฀3YSTEM
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4HE฀0ARKER฀"ALSTON�฀'AS฀2ECEIVING฀
TANKS฀ARE฀HIGHLY฀RECOMMENDED฀FOR฀
SUPPLYING฀GAS฀TO฀PRESSURE฀SENSITIVE฀
INSTRUMENTATION�฀FOR฀THE฀STORAGE฀OF฀
COMPRESSED฀NITROGEN฀FROM฀NITROGEN฀
GENERATORS�฀AND฀FOR฀OTHER฀INSTRUMENTS฀
REQUIRING฀AN฀OCCASIONAL฀HIGH฀mOW฀
BURST฀OF฀COMPRESSED฀GAS฀IN฀EXCESS฀
OF฀THE฀NORMAL฀CAPACITY฀OF฀A฀0ARKER฀
"ALSTON฀'AS฀'ENERATOR�

4HREE฀MODELS฀OF฀GAS฀RECEIVERS฀ARE฀
AVAILABLE�฀4HE฀-ODEL฀��
���฀HAS฀A฀
MAXIMUM฀PRESSURE฀RATING฀OF฀���฀
PSIG�฀!T฀���฀PSIG�฀THE฀��
���฀WILL฀
HOLD฀APPROXIMATELY฀���฀SCF฀���฀LITERS	฀
OF฀COMPRESSED฀GAS�฀4HE฀MODEL฀฀
��
���฀HAS฀A฀MAXIMUM฀PRESSURE฀฀
RATING฀OF฀���฀PSIG�฀!T฀���฀PSIG�฀THE฀
��
���฀WILL฀HOLD฀APPROXIMATELY฀��฀
3#&฀����฀LITERS	฀OF฀COMPRESSED฀GAS�฀
4HE฀)+����#฀MODEL฀WILL฀HOLD฀OVER฀
������฀LITERS	฀OF฀COMPRESSED฀GAS�

0ARKER฀"ALSTON�฀-ODELS฀��
���฀AND฀��
���
2ECEIVING฀4ANKS

฀ -ODEL฀��
���฀ -ODEL฀��
���฀ -ODEL฀)+����#฀
-ATERIAL฀OF฀#ONSTRUCTION฀ ����฀!LUMINUM฀ #ARBON฀STEEL฀ #ARBON฀STEEL

#APACITY฀AT฀!TMOSPHERIC฀฀ ����฀GALLONS฀฀ ��฀GALLONS฀฀ ��฀GALLONS฀
0RESSURE฀ ����฀LITERS	฀ ���฀LITERS	฀ ����฀LITERS	

-AX�฀4EMPERATURE฀ ���ª&฀���ª#	฀ ���ª&฀���ª#	฀ ���ª&฀���ª#	

-AX�฀0RESSURE฀AT฀฀
���฀PSIG฀ ���฀PSIG฀ ���฀PSIG

฀
-AX�฀4EMPERATURE

)NLET�/UTLET฀0ORTS฀ ���v฀.04฀�FEMALE	฀ ���v฀.04฀�FEMALE	฀ ���v฀4UBING฀)NCLUDED

$IMENSIONS฀ ��v฀W฀X฀�v฀H฀฀ ��vW฀8฀��vH฀฀ ��vW฀8฀��vH฀
฀ ���฀CM฀X฀��฀CM	฀ ���฀CM฀X฀��฀CM	฀ ���฀CM฀X฀���฀CM	

3HIPPING฀7EIGHT฀฀ �฀LBS฀����฀KG	฀ ��฀LBS฀���฀KG	฀ ���฀LBS฀�����฀KG	

0RINCIPAL฀3PECIlCATIONS

$ESCRIPTION฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀-ODEL฀.UMBER
'AS฀2ECEIVING฀4ANK฀฀฀฀฀฀฀฀฀฀฀฀��
���฀ ��
���฀ )+����#

/RDERING฀)NFORMATION

'AS฀2ECEIVING฀4ANKS

▲฀%XTERNAL฀POWDER
COAT฀lNISH฀ELIMINATES฀RUST฀AND฀CONTAMINATION

▲฀ )NTERNAL฀PRIMER฀ELIMINATES฀PARTICLE฀SHEDDING฀AND฀VAPOR฀฀฀
OUT
GASSING

▲฀#ONVENIENT฀MOUNTING฀BRACKETS฀FOR฀mOOR฀OR฀WALL฀PLACEMENT

▲฀3MOOTHES฀OUT฀GAS฀PRESSURE฀mUCTUATIONS

▲฀2EDUCES฀DUTY฀CYCLE฀ON฀COMPRESSORS
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฀ ฀ -ODEL฀���฀ -ODEL฀���
-AXIMUM฀)NLET฀0RESSURE฀ ����฀PSIG฀����฀BAR	฀ ����฀PSIG฀����฀BAR	
4EMPERATURE฀2ANGE฀ 
��ª&฀TO฀���ª&฀ 
��ª&฀TO฀���ª&
฀ ฀ �
��ª#฀TO฀��ª#	฀ �
��ª#฀TO฀��ª#	
0RESSURE฀#ONTROL฀2ANGE฀ �
���฀PSIG฀��
��BAR	฀ �
���฀PSIG฀��
��BAR	฀
-ATERIAL฀OF฀#ONSTRUCTION
฀ "ODY฀ "RASS฀BARSTOCK฀ ���,฀33฀BARSTOCK
฀ "ONNET฀ "RASS฀BARSTOCK฀ #HROMPLATED฀BRASS฀BARSTOCK
฀ 3EAT฀ 04&%฀4EmON�฀ 04&%฀4EmON�

฀ &ILTER฀ ��฀«M฀SINTERED฀BRONZE฀ ��฀«M฀SINTERED฀33
฀ $IAPHRAGM฀ ���,฀33฀ ���,฀33
฀ )NTERNAL฀3EALS฀ 04&%฀4EmON�฀ 04&%฀4EmON�

'AGES฀ �v฀DIA�฀BRASS฀ �v฀DIA�฀33
0ORTS฀ ���v฀4UBE฀lTTING฀ ���v฀4UBE฀lTTING
(ELIUM฀,EAK฀)NTEGRITY฀ �
��
�฀SCC�SEC฀ �
��
�฀SCC�SEC

#6฀฀ ���฀���฀PSIG	฀ ���฀���฀PSIG	

0ARKER฀"ALSTON�฀HAS฀EXPANDED฀ITS฀
RANGE฀OF฀PRESSURE฀CONTROL฀ACCESSORIES฀
TO฀INCLUDE฀HIGH
PRESSURE฀CYLINDER฀GAS฀
REGULATORS�฀5SE฀STAINLESS฀STEEL฀FOR฀฀
CRITICAL฀DETECTION฀LIMITS฀AND฀BRASS฀FOR฀
LESS฀DEMANDING฀APPLICATIONS�฀4HESE฀
REGULATORS฀PROVIDE฀STABLE฀mOW฀OVER฀WIDE฀
TEMPERATURE฀RANGES฀AND฀ARE฀SUITED฀AS฀
PRIMARY฀PRESSURE฀CONTROL�฀3ELECT฀THE฀
���฀SERIES฀FOR฀NONCORROSIVE�฀LESS฀฀
DEMANDING฀APPLICATIONS฀OR฀THE฀���฀฀
SERIES฀FOR฀ULTRA฀HIGH฀PURITY฀�5(0	฀
REQUIREMENTS�

0ARKER฀"ALSTON�฀-ODELS฀���฀AND฀���฀
'AS฀#YLINDER฀2EGULATORS

0RINCIPAL฀3PECIlCATIONS

/RDERING฀)NFORMATION
,ESS฀$EMANDING฀!PPLICATIONS
7
���
����
���฀(YDROGEN฀#YLINDERS
7
���
����
���฀!RGON�฀(ELIUM�฀.ITROGEN฀#YLINDERS
7
���
����
���฀!LL฀!IR฀#YLINDERS
#RITICAL฀!PPLICATIONS฀�5(0	
7
���
����
���฀(YDROGEN฀#YLINDERS
7
���
����
���฀!RGON�฀(ELIUM�฀.ITROGEN฀#YLINDERS
7
���
����
���฀!LL฀!IR฀#YLINDERS

'AS฀#YLINDER฀2EGULATORS

▲฀5NIQUE฀PATENTED฀COMPRESSION฀MEMBER฀LOADS฀THE฀SEAL฀TO฀THE฀
BODY฀WITHOUT฀REQUIRING฀A฀THREADED฀NOZZLE฀OR฀ADDITIONAL฀SEALS฀TO฀
ATMOSPHERE

▲฀ )NTERNALLY฀THREADLESS฀SEAT฀DESIGN฀TO฀PROMOTE฀LONG฀SEAT฀LIFE

▲฀0OSITIVE฀UPWARD฀AND฀DOWNWARD฀DIAPHRAGM฀STOPS฀INCREASING฀
CYCLE฀LIFE฀BY฀PREVENTING฀OVER฀STROKING฀OF฀THE฀DIAPHRAGM

▲฀#APTURED฀BONNET฀ALLOWS฀FOR฀SAFETY฀VENTING

▲฀5NIQUE฀CARRIER฀DESIGN฀DISPERSES฀GAS฀UNIFORMLY฀THROUGH฀THE฀฀
REGULATOR฀TO฀IMPROVE฀PURGING
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)N
,INE฀'AS฀2EGULATORS

0ARKER฀"ALSTON�฀-ODELS฀���฀AND฀���฀)N
,INE฀'AS฀2EGULATORS

-ODEL฀���฀ -ODEL฀���
-AXIMUM฀)NLET฀0RESSURE฀ ����฀PSIG฀����฀BAR	฀ ����฀PSIG฀����฀BAR	

4EMPERATURE฀2ANGE฀ 
��ª&฀TO฀���ª&฀ 
��ª&฀TO฀���ª&
฀ ฀ �
��ª#฀TO฀��ª#	฀ �
��ª#฀TO฀��ª#	

0RESSURE฀#ONTROL฀2ANGE฀ �
���฀PSIG฀��
��฀BAR	฀ �
���฀PSIG฀��
��฀BAR	฀

-ATERIAL฀OF฀#ONSTRUCTION

฀ "ODY฀ "RASS฀BARSTOCK฀ ���฀33฀BARSTOCK

฀ "ONNET฀ "RASS฀BARSTOCK฀ #HROMPLATED฀BRASS฀BARSTOCK

฀ 3EAT฀ 04&%฀4EmON�฀ 04&%฀4EmON�

฀ &ILTER฀ ��฀«M฀SINTERED฀BRONZE฀ ��฀«M฀SINTERED฀33

฀ $IAPHRAGM฀ ���,฀33฀ ���33

฀ )NTERNAL฀3EALS฀ 04&%฀4EmON�฀ 04&%฀4EmON�

'AGES฀ �v฀DIA�฀BRASS฀ �v฀DIA�฀33

0ORTS฀ ���v฀&.04฀TO฀���v฀4UBE฀lTTING฀ ���v฀&.04฀TO฀���v฀4UBE฀lTTING

(ELIUM฀,EAK฀)NTEGRITY฀ �
��
�฀SCC�SEC฀ �
��
�฀SCC�SEC

#6฀฀ ���฀���฀PSIG	฀ ���฀���฀PSIG	

3HIPPING฀7EIGHT฀ ����฀LBS�฀�����฀KG	฀ ����฀LBS�฀�����฀KG	

0RINCIPAL฀3PECIlCATIONS0ARKER฀"ALSTON�฀)N
,INE฀'AS฀2EGULA

TORS฀ARE฀SUITABLE฀FOR฀PRESSURE฀CONTROL฀
WITH฀ALL฀0ARKER฀"ALSTON฀GAS฀GENERA

TORS฀AND฀AS฀SECONDARY฀CONTROL฀FOR฀
HIGH
PRESSURE฀GAS฀CYLINDERS฀AND฀BULK฀
GAS฀SYSTEMS�฀5SE฀STAINLESS฀STEEL฀FOR฀
CRITICAL฀DETECTION฀LIMITS฀AND฀BRASS฀FOR฀
LESS฀DEMANDING฀APPLICATIONS�฀0ARKER฀
"ALSTON฀REGULATORS฀PROVIDE฀STABLE฀mOW฀
OVER฀WIDE฀TEMPERATURE฀RANGES�฀3ELECT฀
THE฀���฀SERIES฀FOR฀NONCORROSIVE�฀LESS฀
DEMANDING฀APPLICATIONS฀AND฀THE฀���฀
SERIES฀FOR฀ULTRA฀HIGH฀PURITY฀�5(0	฀
REQUIREMENTS�

/RDERING฀)NFORMATION

,ESS฀$EMANDING฀!PPLICATIONS
7
���
����
���฀!IR�฀!RGON�฀(ELIUM�฀(YDROGEN�฀.ITROGEN

#RITICAL฀!PPLICATIONS฀�5(0	
7
���
����
���฀!IR�฀!RGON�฀(ELIUM�฀(YDROGEN�฀.ITROGEN

▲฀5NIQUE฀PATENTED฀COMPRESSION฀MEMBER฀LOADS฀
THE฀SEAL฀TO฀THE฀BODY฀WITHOUT฀REQUIRING฀A฀฀
THREADED฀NOZZLE฀OR฀ADDITIONAL฀SEALS฀TO฀฀
ATMOSPHERE

▲฀ )NTERNALLY฀THREADLESS฀SEAT฀DESIGN฀TO฀PROMOTE฀
LONG฀SEAT฀LIFE

▲฀0OSITIVE฀UPWARD฀AND฀DOWNWARD฀DIAPHRAGM฀
STOPS฀INCREASES฀CYCLE฀LIFE฀BY฀PREVENTING฀OVER฀
STROKING฀OF฀THE฀DIAPHRAGM

▲฀#APTURED฀BONNET฀ALLOWS฀FOR฀SAFETY฀VENTING

▲฀5NIQUE฀CARRIER฀DESIGN฀DISPERSES฀GAS฀UNIFORMLY฀
THROUGH฀THE฀REGULATOR฀TO฀IMPROVE฀PURGING
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)N
,INE฀'AS฀2EGULATORS

0RINCIPAL฀3PECIlCATIONS

-ODEL฀��
���
6���

-AXIMUM฀)NLET฀0RESSURE฀ ���฀PSIG

-AXIMUM฀4EMPERATURE฀ ���ª&฀����ª&	

0RESSURE฀#ONTROL฀2ANGE฀ ��
���฀PSIG

-ATERIAL฀OF฀#ONSTRUCTION฀ !LUMINUM�฀"RASS�฀"UNA

0ORTS฀�)NLET�/UTLET	฀ ���v฀&.04

&LOW฀2ATE฀,IMITATION฀ ��฀3#&-

0ARKER฀"ALSTON�฀(IGH฀&LOW฀2ATE฀฀

)N
,INE฀'AS฀2EGULATORS฀ARE฀SUITABLE฀

AS฀PRIMARY฀INLET฀PRESSURE฀CONTROL฀TO฀ALL฀

COMPRESSED฀AIR฀SUPPLIED฀GAS฀GENERA


TORS�฀4HEY฀ARE฀IDEAL฀FOR฀USE฀WITH฀HIGH


OUTPUT฀NITROGEN฀GENERATORS฀AS฀MODELS฀

.�
���฀.�
��!.!�฀.�
���฀.�
��!.!�฀฀฀฀฀฀฀

.�
���฀AND฀.�
���!.!�฀0ARKER฀"ALSTON฀฀

(IGH฀&LOW฀2ATE฀)N
,INE฀'AS฀2EGULATORS฀

ARE฀NOT฀SUITABLE฀FOR฀USE฀WITH฀HYDROGEN฀

GENERATORS�฀CYLINDER฀GASES�฀CORROSIVE฀

GASES�฀OR฀GASES฀THAT฀ARE฀mAMMABLE�

-INIMAL฀ASSEMBLY฀REQUIRED�

0ARKER฀"ALSTON�฀-ODEL฀��
���
6���฀
)N
,INE฀2EGULATOR

▲฀/VERSIZED฀CONNECTION฀PORTS฀MINIMIZE฀PRESSURE฀SETTINGS

▲฀#ONVENIENT฀USER
FRIENDLY฀PRESSURE฀CONTROL฀RANGE฀FROM฀
฀ ��฀TO฀���฀PSIG

▲฀"OLT฀DOWN฀REGULATOR฀ADJUSTMENT฀HANDLE฀LOCKS฀PRESSURE฀SETTINGS�฀
MAXIMIZES฀TAMPERING

▲฀ )DEAL฀FOR฀REGULATING฀INLET฀COMPRESSED฀AIR฀PRESSURE฀TO฀
฀ 0ARKER฀"ALSTON฀'AS฀'ENERATORS
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/XYGEN฀!NALYZER

0RINCIPAL฀3PECIlCATIONS

��
�����฀/XYGEN฀!NALYZER
!CCURACY฀ ¢฀��฀FULL฀SCALE฀CALIBRATED฀SPAN�฀AFTER฀��฀MIN�฀STABILIZATION
3ENSITIVITY฀RANGE฀ �฀TO฀����฀OXYGEN
$IGITAL฀DISPLAY฀LIMITS฀ ����฀TO฀�����฀OXYGEN
3PAN฀CONCENTRATION฀ �฀TO฀���฀OXYGEN
2ESPONSE฀TIME฀ ��฀SECONDS
-IN�-AX฀3AMPLE฀INLET฀PRESSURE฀ �฀PSIG����฀PSIG฀����฀BARG���฀BARG	
-IN�-AX฀SAMPLE฀mOW฀RATE฀RANGE฀ ������฀CCM
-IN�-AX฀OPERATING฀TEMPERATURES฀ ��ª&���ª&฀���ª#���ª#	
!LARM฀OUTPUTS฀ $0$4฀RELAY฀CONTACTS฀�฀AMP�฀���฀6!#฀RATING�฀฀
฀ ���฀(0฀RESISTIVE
0OWER฀REQUIREMENT฀ ���฀6!#���฀(Z��฀���฀6!#���฀(Z�
$IMENSIONS฀ ��vW฀X฀�vH฀X฀�vD฀���฀CM฀X฀��฀CM฀X฀��฀CM	
3HIPPING฀7EIGHT฀ �฀LBS฀��฀KG	

!฀0ARKER฀"ALSTON฀-ODEL฀��
�����฀
/XYGEN฀!NALYZER

/RDERING฀)NFORMATION฀
$ESCRIPTION฀ -ODEL฀.UMBER

/XYGEN฀!NALYZER฀ ��
�����

'ALVANIC฀#ELL฀�SENSOR	฀ �����!

4HE฀0ARKER฀"ALSTON฀��
�����฀
/XYGEN฀!NALYZER฀IS฀A฀SELF
CONTAINED฀
WALL
MOUNTABLE฀OR฀BENCHTOP฀UNIT฀
DESIGNED฀TO฀MONITOR฀THE฀OXYGEN฀
CONCENTRATION฀IN฀A฀PROCESS฀STREAM�฀
DISPLAY฀THE฀CONCENTRATION฀IN฀DIGI

TAL฀FORM�฀AND฀PROVIDE฀APPROPRIATE฀
ALARMS฀AND฀CONTROLS฀FOR฀PROTECTING฀A฀
PROCESS฀AGAINST฀UNDESIRABLE฀OXYGEN฀
CONCENTRATIONS�฀4HE฀0ARKER฀"ALSTON฀
��
�����฀/XYGEN฀!NALYZER฀IS฀OFFERED฀
AS฀AN฀INTEGRAL฀ACCESSORY฀TO฀"ALSTON฀
.ITROGEN฀'ENERATION฀3YSTEMS�฀฀4HE฀
!NALYZER฀IS฀ALSO฀DESIGNED฀TO฀BE฀USED฀
ON฀EXISTING฀HOUSE฀NITROGEN฀SYSTEMS�฀
4HE฀!NALYZER฀HAS฀ALL฀THE฀CONTROLS฀NEC

ESSARY฀TO฀ASSURE฀SAFE฀AND฀ACCURATE฀
MONITORING฀OF฀OXYGEN฀CONCENTRATION฀
IN฀A฀NITROGEN฀PROCESS฀STREAM�
&EATURES฀INCLUDE�฀
!LARM฀3ET฀0OINTS�฀4HE฀HIGH฀AND฀LOW฀
LIMITS฀OF฀THE฀INTEGRAL฀ALARM฀MAY฀฀
EACH฀BE฀SET฀ANYWHERE฀BETWEEN฀���฀
AND฀���฀OXYGEN�฀DEPENDING฀ON฀THE฀
PROCESS฀LIMITATIONS฀AND฀REQUIREMENTS�฀

▲฀ 0ROTECTS฀INSTRUMENTS฀AGAINST฀UNDESIRABLE฀OXYGEN฀
฀ CONCENTRATIONS

▲฀ ,OW฀MAINTENANCE

▲฀ ,%$฀DISPLAY

▲฀ /NE฀YEAR฀WARRANTY

▲฀ 3HIPPED฀READY฀TO฀INSTALL฀FROM฀LOCAL฀STOCK

!LARM฀/UTPUT�฀4HE฀OXYGEN฀ANALYZER�฀
THROUGH฀THE฀USE฀OF฀THE฀ALARM฀RELAY฀
OUTPUTS�฀MAY฀BE฀USED฀TO฀CONTROL฀THE฀
PROCESS฀STREAM�฀&OR฀EXAMPLE�฀A฀HIGH฀OR฀
LOW฀OXYGEN฀CONCENTRATION฀COULD฀SIGNAL฀฀
A฀REMOTE฀ALARM�฀OPEN฀A฀BACKUP฀SUPPLY฀
FOR฀THE฀PROCESS฀STREAM�฀OR฀CLOSE฀THE฀฀
PROCESS฀DOWN฀FOR฀PROTECTION฀OF฀DOWN

STREAM฀EQUIPMENT฀OR฀PROCESSES�

%ASY฀)NSTALLATION฀AND฀-AINTENANCE�฀฀฀฀฀
!฀CONVENIENT฀POWER฀SELECTION฀SWITCH฀
AFFORDS฀QUICK฀ADAPTATION฀TO฀AVAILABLE฀
POWER฀SUPPLIES฀OF฀���฀6!#���฀(Z฀OR฀
���฀6!#���฀(Z�฀฀4HE฀!NALYZER฀REQUIRES฀
VERY฀LITTLE฀MAINTENANCE฀OTHER฀THAN฀TIMELY฀
CALIBRATION฀AND฀SENSOR฀REPLACEMENT�฀฀฀฀฀
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!UTOMATIC฀'AS฀3WITCH
/VER฀3YSTEMS

0ARKER฀"ALSTON�฀-ODEL฀���฀!UTOMATIC฀
'AS฀3WITCH
/VER฀3YSTEM

0ARKER฀"ALSTON�฀AUTOMATIC฀GAS฀฀

SWITCH
OVER฀SYSTEMS฀PROVIDE฀PRIMARY฀

CONTROL฀TO฀SWITCH฀FROM฀GAS฀GENERATOR฀

TO฀CYLINDER฀OR฀FROM฀CYLINDER฀TO฀CYLINDER�฀

5NINTERRUPTED฀GAS฀IS฀PROVIDED฀REGARD


LESS฀OF฀SOURCE�฀5SE฀STAINLESS฀STEEL฀FOR฀

CRITICAL฀APPLICATIONS฀AND฀BRASS฀FOR฀LESS฀

DEMANDING฀APPLICATIONS�฀3WITCH
OVER฀

SYSTEMS฀PROVIDE฀STABLE฀mOW฀OVER฀WIDE฀

TEMPERATURE฀RANGES฀AND฀ARE฀SUITED฀AS฀

A฀PRIMARY฀GAS฀CONTROL�฀3ELECT฀THE฀���฀

SERIES฀FOR฀NONCORROSIVE�฀LESS฀DEMANDING฀

APPLICATIONS�฀AND฀THE฀���฀SERIES฀FOR฀ULTRA฀

HIGH฀PURITY฀�5(0	฀REQUIREMENTS�

฀ ฀ -ODEL฀���฀ -ODEL฀���
-AXIMUM฀)NLET฀0RESSURE฀ ����฀PSIG฀����฀BAR	฀ ����฀PSIG฀����฀BAR	
3WITCHOVER฀0RESSURE฀ ��฀OR฀��฀PSIG฀ ��฀OR฀��฀PSIG
4EMPERATURE฀2ANGE฀ 
��ª&฀TO฀���ª&฀ 
��ª&฀TO฀���ª&
฀ ฀ �
��ª#฀TO฀��ª#	฀ �
��ª#฀TO฀��ª#	฀
-ATERIAL฀OF฀#ONSTRUCTION
฀ "ODY฀ "RASS฀BARSTOCK฀ ���฀33฀BARSTOCK
฀ "ONNET฀ "RASS฀BARSTOCK฀ #HROMPLATED฀BRASS฀BARSTOCK
฀ 3EAT฀ 04&%฀4EmON�฀ 04&%฀4EmON�

฀ &ILTER฀ ��฀«M฀SINTERED฀BRONZE฀ ��฀«M฀SINTERED฀33
฀ $IAPHRAGM฀ ���,฀33฀ ���,฀33
฀ )NTERNAL฀3EALS฀ 04&%฀4EmON�฀ 04&%฀4EmON�

'AGES฀ �v฀DIA�฀BRASS฀ �v฀DIA�฀33
0ORTS฀ ���v฀TO฀#'!฀0IGTAILS฀ ���v฀TO฀#'!฀0IGTAILS
(ELIUM฀,EAK฀)NTEGRITY฀ �
��
�฀SCC�SEC฀ �
��
�฀SCC�SEC
#6฀฀ ���฀���฀PSIG	฀ ���฀���฀PSIG	
3HIPPING฀7EIGHT฀ ����฀LBS�฀�����฀KG	฀ ����฀LBS�฀�����฀KG	

/RDERING฀)NFORMATION
,ESS฀$EMANDING฀!PPLICATIONS
7
���
����
���฀(YDROGEN
7
���
����
���฀!RGON�฀(ELIUM�฀.ITROGEN
7
���
����
���฀!IR�฀$RY฀!IR�฀(YDROCARBON
&REE฀!IR�฀:ERO฀!IR
#RITICAL฀!PPLICATIONS฀�5(0	
7
���
����
���฀(YDROGEN
7
���
����
���฀!RGON�฀(ELIUM�฀.ITROGEN
7
���
����
���฀!IR�฀$RY฀!IR�฀(YDROCARBON
&REE฀!IR�฀:ERO฀!IR

0RINCIPAL฀3PECIlCATIONS

▲฀-ETAL฀TO฀METAL฀DIAPHRAGM฀SEAL฀ASSURES฀GAS฀PURITY฀INTEGRITY

▲฀ #APSULE�฀SEAT฀MECHANISM฀PROMOTES฀INCREASED฀SERVICEABILITY฀
AND฀LONG฀LIFE

▲฀ /NE฀KNOB฀SWITCHES฀GAS฀GENERATOR฀OR฀CYLINDER฀PRIORITY

▲฀ 4OTAL฀USER฀CONTROL

▲฀ #HECK฀VALVES฀AT฀INLET฀GLAND฀PREVENT฀CONTAMINATION฀AND฀฀
BACKmOW
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0ARKER฀"ALSTON�฀&LOW฀#ONTROLLERS฀
PROVIDE฀A฀CONVENIENT฀MEANS฀FOR฀฀
REGULATING฀AND฀DISTRIBUTING฀THE฀CLEAN฀฀
AIR฀OUTPUT฀FROM฀A฀0ARKER฀"ALSTON฀
COMPRESSED฀!IR฀$RYER�฀&4
)2฀0URGE฀'AS฀
'ENERATOR�฀OR฀3ELF
#ONTAINED฀,AB฀'AS฀
'ENERATOR�฀4WO฀STYLES฀OF฀mOW฀#ONTROL

LERS฀ARE฀AVAILABLE�฀MANIFOLDED฀mOW฀
CONTROLLERS฀OR฀SINGLE฀mOW฀CONTROLLERS�฀฀

-ANIFOLD฀MODELS฀��
����฀��
����฀฀
��
����฀AND฀��
���฀ACCEPT฀CLEAN฀GAS�฀฀
AT฀THE฀REGULATED฀PRESSURE�฀INTO฀THE฀MANI

FOLD฀WHERE฀INDEPENDENTLY฀ADJUSTABLE฀
mOW฀CONTROLS฀MAY฀BE฀SET฀TO฀SERVE฀THREE฀
SEPARATE฀INSTRUMENTS�฀฀3INGLE฀&LOW฀฀
-ODELS฀��
����฀��
����฀��
����฀AND฀
��
���฀INCLUDE฀A฀PRESSURE฀REGULATOR฀
AND฀A฀SINGLE฀mOW฀CONTROLLER�

%ACH฀mOW฀CONTROLLER฀IS฀EQUIPPED฀WITH฀A฀
TRIPLE฀SCALE฀PRESSURE฀GAUGE฀�PSIG�฀BAR�฀
KG�CM�	�฀A฀PRESSURE฀REGULATOR�฀AND฀A฀
mOW฀METER฀MOUNTED฀ON฀A฀CONVENIENT฀
BRACKET฀FOR฀WALL฀OR฀PANEL฀MOUNT฀฀
INSTALLATIONS�

฀ -ANIFOLD฀&LOW฀-ODELS฀ 3INGLE฀&LOW฀-ODELS
฀ ��
����฀����฀����฀���฀ ��
����฀����฀����฀���

)NLET฀0ORTS฀ ���v฀.04฀�FEMALE	฀ ���v฀.04฀�FEMALE	

-AX�฀0RESSURE฀ ���฀PSIG฀฀ ���฀PSIG

0RESSURE฀'AUGE฀2ANGE฀ �
��฀PSIG฀ �
���฀PSIG

/UTLET฀0ORTS฀ ���v฀TUBE฀lTTING฀ ���v฀TUBE฀lTTING

$IMENSIONS฀ �vW฀X฀�vH฀X฀�vD฀ �vW฀X฀�vH฀X฀�vH
฀ ���CM฀X฀��CM฀X฀��CM	฀ ���CM฀X฀��CM฀X฀�฀CM	

3HIPPING฀7EIGHT฀ �฀LBS฀��฀KG	฀ �฀LBS฀��฀KG	

0RINCIPAL฀3PECIlCATIONS

0ARKER฀"ALSTON�฀-ANIFOLD฀&LOW฀#ONTROLLER

/RDERING฀)NFORMATION฀
$ESCRIPTION฀ &LOW฀2ANGE
-ANIFOLD฀-ODELS

��
���฀ �
�฀SCFH฀���
���฀LPM	

��
���฀ ��
���฀SCFH฀��
��฀LPM	

��
���฀ �
��฀SCFH฀����
��฀LPM	

��
���฀ ��
���฀SCFH฀���
���฀LPM	

3INGLE฀&LOW฀-ODELS฀

��
���฀ �
�฀SCFH฀���
���฀LPM	

��
���฀ ��
���฀SCFH฀��
��฀LPM	

��
���฀ �
��฀SCFH฀����
��฀LPM	

��
���฀ ��
���฀SCFH฀���
���฀LPM	

&LOW฀#ONTROLLERS

▲฀ #ONVENIENTLY฀REGULATES฀AND฀DISTRIBUTES฀CLEAN฀AIR฀OUTPUT฀
AND฀PRESSURE

▲฀ %ASY฀INSTALLATION฀AND฀OPERATION

▲฀-ANIFOLD฀AND฀SINGLE฀mOW฀VERSIONS฀AVAILABLE

▲฀ )MMEDIATE฀DELIVERY฀FROM฀STOCK
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0ARKER฀"ALSTON�฀0RECISION฀#ONTROL฀

&LOW฀-ETERS฀ARE฀SUITABLE฀WITH฀ALL฀0ARKER฀

"ALSTON฀'AS฀'ENERATORS�฀฀4HESE฀฀

mOWMETERS฀INCORPORATE฀TRADITIONAL฀฀

VARIABLE฀AREA฀mOW฀TECHNOLOGY฀AND฀ARE฀

IDEAL฀FOR฀TRACE฀LOW฀mOW฀AND฀HIGH฀mOW฀

CONTROL฀REQUIREMENTS�฀,EAK฀INTEGRITY฀IS฀

TESTED฀USING฀A฀STATE
OF
THE
ART฀MASS฀

SPECTROMETER฀AND฀HELIUM�฀4HE฀฀

mOWMETERS฀ARE฀CONSTRUCTED฀OF฀RUGGED�฀

INERT฀MATERIALS�฀,OW฀mOW฀SERIES฀METERS฀

INCLUDE฀A฀mAT฀SURFACE฀TRIPOD�

0ARKER฀"ALSTON฀7&-฀3ERIES฀&LOWMETERS

/RDERING฀)NFORMATION฀

0RINCIPAL฀3PECIlCATIONS

-AXIMUM฀)NLET฀0RESSURE฀ ���฀PSIG฀�����฀BAR	฀

-AXIMUM฀4EMPERATURE฀฀ ���ª&฀����ª#	฀

-ATERIAL฀OF฀#ONSTRUCTION

฀ &LOAT฀�GAS฀SPECIlC	฀ 'LASS�฀3APPHIRE�฀OR฀���฀33

฀ &LOW฀4UBE฀ (EAVY฀WALLED฀"OROSILICATE฀GLASS

฀ 3IDE฀0ANELS฀ !LUMINUM�฀BLACK฀ANODIZED

฀ &RONT฀3HIELDS฀ ,EXAN�฀WITH฀MAGNIlER฀LENS

฀ "ACK฀0LATES฀ ���v฀7HITE฀ACRYLIC

#ALIBRATED฀!CCURACY฀ ¢��฀&3

0ORTS฀ ���v฀CONVERTIBLE฀TO฀���v฀COMPRESSION

(ELIUM฀,EAK฀)NTEGRITY฀ �
��
�฀SCC�SEC฀

2EPEATABILITY฀ ¢฀�����฀&3

&LAT฀3URFACE฀4RIPOD฀ !CRYLIC฀WITH฀LEVEL฀ADJUST

3HIPPING฀7EIGHT฀ �฀LBS�฀��KG	

&4
)2฀0URGE฀'AS฀'ENERATORS
��
��.!฀ 7
&-�����
��
��.!฀ 7
&-�����
��
��.!฀ 7
&-����
-EMBRANE฀!IR฀$RYERS฀ ฀MIN�฀mOW฀RATE
��
��฀ 7
&-�����
��
��฀ 7
&-����
��
��฀ 7
&-����
-EMBRANE฀!IR฀$RYERS฀ ฀MAX�฀mOW฀RATE
��
��฀ 7
&-����
��
��฀ 7
&-����
��
��฀ 7
&-����(&
.-2฀'AS฀'ENERATOR
5$!
���.!฀ 7
&-����

0RECISION฀#ONTROL฀&LOW฀-ETERS

▲฀ 2IB
GUIDED฀METERING฀TUBES฀ASSURE฀ACCURATE฀฀฀฀฀฀฀
STABLE฀READINGS

▲฀-AGNIlER฀LENS฀IN฀FRONT฀SHIELD฀ENHANCES฀฀฀฀฀฀฀฀฀฀฀฀฀
READING฀RESOLUTION

▲฀ .ON
ROTATING฀FEATURE฀PREVENTS฀TURNING฀OF฀mOW฀TUBE

▲฀ )NTERCHANGEABLE฀mOW฀TUBES฀PROVIDE฀SIMPLE฀UPGRADE฀
FOR฀USE฀WITH฀OTHER฀APPLICATIONS฀AS฀REQUIRED

▲฀ &LOW฀CALCULATIONS฀AND฀CONVERSIONS฀ELIMINATED฀BY฀
MATCHING฀THE฀BOTTOM฀TABLE

4/#฀'AS฀'ENERATOR
4/#
����฀ 7
&-����
5(0฀.ITROGEN฀'AS฀'ENERATORS฀
(0.�
����฀ 7
&-����
5(0.�
����฀ 7
&-����
(0.�
����฀ 7
&-����
:ERO฀!IR฀'AS฀'EMERATORS
��
��฀ 7
&-����
(0:!
����฀ 7
&-�����฀
(0:!
����฀ 7
&-�����
(0:!
�����฀ 7
&-�����
(0:!
�����฀ 7
&-�����
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(ALOGENATED฀(YDROCARBON฀3CRUBBER

0ARKER฀"ALSTON�฀-ODEL฀�����฀฀
(ALOGENATED฀(YDROCARBON฀3CRUBBER

-ODEL฀�����฀(ALOGENATED฀(YDROCARBON฀3CRUBBER

-IN�-AX฀0RESSURE฀2ATING฀ ��฀PSIG฀TO฀���฀PSIG฀��฀BARG฀
฀���฀BARG	

)NLET�/UTLET฀0ORTS฀ ���v฀.04฀�FEMALE	

#HANGE฀&REQUENCY฀ ฀��฀,0-฀ ��฀-ONTHS฀

$IMENSIONS฀ ��vH฀X฀��vW฀X฀�vD฀����฀CM฀X฀��฀CM฀X฀��฀CM	

3HIPPING฀7EIGHT฀ ��฀LBS�฀���฀KG	

0RINCIPAL฀3PECIlCATIONS

$ESCRIPTION฀ ฀ -ODEL฀.UMBER

(ALOGENATED฀(YDROCARBON฀3CRUBBER฀�.EW	฀ ฀ �����

/RDERING฀)NFORMATION

0ARKER฀"ALSTON�฀(ALOGENATED฀(YDRO

CARBON฀3CRUBBERS฀EFFECTIVELY฀REMOVE฀
HALOGENATED฀HYDROCARBONS฀FROM฀AN฀
EXISTING฀COMPRESSED฀AIR฀SUPPLY�฀4HE฀
SCRUBBER฀CAN฀BE฀USED฀WITH฀ANY฀0ARKER฀
"ALSTON฀:ERO฀!IR฀'ENERATOR฀OR฀5(0฀฀
.ITROGEN฀'ENERATOR฀IF฀THE฀COMPRESSED฀
AIR฀SUPPLY฀CONTAINS฀HALOGENATED฀HYDRO

CARBONS�฀฀(ALOGENATED฀HYDROCARBONS฀
CAN฀CORRODE฀PIPING�฀lLTERS�฀VALVES�฀AND฀
OTHER฀COMPONENTS�

▲฀ )DEAL฀FOR฀REMOVING฀HALOGENATED฀HYDROCARBONS฀FROM฀฀
COMPESSED฀AIR

▲฀ %XTENDED
LIFE฀ADSORBENT฀REQUIRING฀MINIMAL฀MAINTENANCE

▲฀ 0ROTECTS฀EQUIPMENT฀FROM฀CHLORINATED฀SOLVENT฀VAPORS

▲฀ 0URIlES฀BULK฀INERT฀NON
CORROSIVE฀GASES
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)NSTALLATION฀+ITS

)NSTALLATION฀+IT฀0ART฀.UMBER฀ 5SED฀/N

)+�����฀ .�
���฀.�
��!.!�฀.�
���฀.�
��!.!�฀.�
����฀.�
���!.!

)+�����฀ ��
��.!�฀(0:!
�����฀(0:!
�����฀฀(0:!
�����฀
฀ (0:!
������฀(0:!
������฀4/#
�����฀.�
���฀.ITRO6AP

)+����฀ (0.�
�����฀5(0.�
�����฀(0.�
����

)+����฀ (�
��.!�฀�����฀(�0$
����฀�����฀(�0$
����฀�����฀฀
฀ (�
���.!�฀(�
���.!�฀(�
����.!

)+����฀ .�
���฀.�
��!.!�฀.�
���฀.�
��!.!�฀.ITRO&LOW,AB�฀.�
���฀
฀ .�
��!.!

)+����฀ ��
��.!�฀��
��.!

%ACH฀)NSTALLATION฀+IT฀COMBINES฀ALL฀OF฀
THE฀BASIC฀lTTINGS฀AND฀TUBING฀REQUIRED฀
TO฀CONNECT฀YOUR฀0ARKER฀"ALSTON�฀GAS฀
GENERATOR฀TO฀A฀COMPRESSED฀AIR฀SOURCE฀
�WHERE฀APPLICABLE	฀AND฀UP฀TO฀TWO฀
INSTRUMENTS�฀0ARKER฀"ALSTON฀)NSTALLATION฀
+ITS฀ARE฀DESIGNED฀SPECIlCALLY฀FOR฀EACH฀
MODEL฀OF฀GAS฀GENERATOR�฀!LL฀)NSTALLATION฀
+ITS฀USE฀0ARKER฀lTTINGS฀AND฀REFRIGERANT฀
GRADE฀COPPER฀TUBING�฀0ARKER฀lTTINGS฀
PROVIDE฀A฀LEAKPROOF�฀TORQUE
FREE฀SEAL฀
AT฀ALL฀TUBING฀CONNECTIONS�฀AND฀ELIMI

NATE฀LEAKS฀IN฀INSTRUMENTATION฀TUBING�฀
!DDITIONAL฀VALVES�฀PRESSURE฀REGULATORS�฀
SCRUBBERS�฀AND฀OTHER฀VITAL฀COMPONENTS฀
ARE฀AVAILABLE฀FOR฀EACH฀GAS฀GENERATOR�

)NSTALLATION฀+IT฀#ONTENTS

0RINCIPAL฀3PECIlCATIONS

▲฀ 0ROVIDES฀CLEAN฀TUBING฀FOR฀COMMISSIONING฀OF฀NEW฀
GAS฀GENERATORS

▲฀ %LIMINATES฀THE฀WAIT฀FOR฀MATERIALS฀TO฀INSTALL฀NEW฀GAS฀
GENERATORS

▲฀ ,OGICAL฀COMPLEMENT฀TO฀GAS฀GENERATOR฀PURCHASES
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%XTENDED฀3UPPORT฀0ROGRAMS

5(0฀.ITROGEN฀'ENERATORS฀PRODUCE฀��������฀PURE฀
.�฀FOR฀'#�S฀OR฀)#0฀3PECTROMETERS

(YDROGEN฀'ENERATORS฀PRODUCE฀���������฀PURE฀
HYDROGEN฀FOR฀'#�S

&4
)2฀'AS฀'ENERATORS฀PRODUCE฀DRY�฀#/�
FREE฀PURGE฀
GAS฀FOR฀&4
)2฀3PECTROMETERS

0ARKER฀"ALSTON฀!NALYTICAL฀'AS฀'ENERATORS�฀&ILTRATION฀AND฀3EPARATION฀
EQUIPMENT฀ARE฀WORLD฀RENOWNED฀FOR฀THEIR฀RELIABILITY�฀DEPENDABILITY�฀
AND฀LONG฀LIFE�฀฀3INCE฀COMMERCIALIZING฀OUR฀lRST฀LABORATORY฀SCALE฀
ANALYTICAL฀GAS฀GENERATOR฀IN฀THE฀����S�฀WE฀NOW฀SERVE฀AN฀INSTALLED฀
CUSTOMER฀BASE฀OF฀OVER฀������฀GAS฀GENERATOR฀USERS฀GLOBALLY�

/UR฀EXPERIENCE฀SHOWS฀THAT฀WITH฀REGULARLY฀SCHEDULED฀MAINTENANCE�฀
GENERATORS฀AND฀ANALYTICAL฀INSTRUMENTS฀CONTINUE฀TO฀CONSISTENTLY฀
PRODUCE฀PRECISE฀RESULTS�฀AND฀PRECISE฀PURITY฀FOR฀DECADES�

0ARKER฀"ALSTON฀IS฀PLEASED฀TO฀OFFER฀A฀VARIETY฀OF฀%XTENDED฀3UPPORT฀
0LANS฀TO฀ASSURE฀THIS฀STANDARD฀OF฀PERFORMANCE฀IS฀POSSIBLE฀WITH฀YOUR฀
NEW฀GAS฀GENERATOR฀PURCHASE�฀฀!T฀THE฀FRACTION฀OF฀THE฀COST฀OF฀A฀NEW฀
GAS฀GENERATOR�฀0ARKER฀"ALSTON฀%XTENDED฀3UPPORT฀0LANS฀ARE฀TRULY฀
AFFORDABLE฀TO฀PURCHASE�

/UR฀PLANS฀RANGE฀FROM฀THE฀STANDARD฀$EPOT฀CLASS฀OF฀SUPPORT฀฀
TO฀OUR฀EXCLUSIVE฀%XPRESS฀CLASS฀OF฀SUPPORT�฀฀"OTH฀TYPES฀OF฀
PLANS฀ARE฀CONVENIENT฀AND฀ARE฀DESIGNED฀TO฀MATCH฀YOUR฀NEEDS฀
AND฀BUDGET�฀฀$ERIVATIVES฀OR฀EACH฀CLASS฀ARE฀OFFERED�฀WHICH฀฀
INCLUDES฀AUTOMATIC฀SHIPMENT฀OF฀MAINTENANCE฀ITEMS฀AS฀
REQUIRED฀BY฀YOUR฀GAS฀GENERATOR฀WHEN฀NEEDED�฀฀)T�S฀A฀SIMPLE฀
REMINDER฀FOR฀PERIODIC฀MAINTENANCE�

,ASTLY�฀0ARKER฀"ALSTON฀%XTENDED฀3UPPORT฀0LANS฀ARE฀SMART฀TO฀
SELECT฀WHEN฀YOU฀DEPEND฀UPON฀HIGH฀PERFORMANCE฀ANALYTICAL฀
EQUIPMENT�฀฀/UR฀EXCLUSIVE฀%XPRESS฀SUPPORT฀PROGRAM฀OFFERS฀
THE฀PIECE
OF
MIND฀OF฀A฀NEW฀OR฀LIKE฀NEW฀REPLACEMENT฀GENERA

TOR฀ARRIVING฀AT฀YOUR฀DOOR฀THE฀VERY฀NEXT฀BUSINESS฀MORNING�

:ERO฀!IR฀'ENERATORS฀PRODUCE฀ZERO฀GRADE฀AIR฀฀
FOR฀'#�S

0URE฀!IR฀AND฀.ITROGEN฀'ENERATORS฀PRODUCE฀฀
DRY�฀ULTRA฀PURE฀COMPRESSED฀GAS฀FOR฀LABORATORY฀
INSTRUMENTS฀INCLUDING฀,#�-3

!CCESSORIES฀FOR฀'AS฀'ENERATORS

)NCLUDED฀WITH฀%XTENDED฀3UPPORT฀0ROGRAM฀฀ %XPRESS฀�%#�	฀ %XPRESS฀�%.�	฀฀฀ $EPOT฀�$#�	฀ $EPOT฀�$.�	฀

.EXT฀$AY฀$ELIVERY฀OF฀.EW฀OR฀,IKE฀.EW฀4EMPORARY฀2EPLACEMENT฀5NIT฀฀ 8฀ 8฀ .!฀ .!

%XTENDS฀7ARRANTY฀#OVERAGE฀TO฀��฀-ONTHS฀ 8฀ 8฀ 8฀ 8

#OVERS฀2EPLACEMENT฀0ARTS฀FOR฀2EPAIR฀ 8฀ 8฀ 8฀ 8

#OVERS฀,ABOR฀#HARGES฀FOR฀2EPAIR฀ 8฀ 8฀ 8฀ 8

#OVERS฀0ACKAGING฀-ATERIALS฀FOR฀2EPAIR฀ 8฀ 8฀ 8฀ 8

#OVERS฀&REIGHT฀#HARGES฀FOR฀2EPAIR฀ 8฀ 8฀ 8฀ 8

!UTOSHIPMENT฀OF฀#ONSUMABLES฀�3CHEDULED฀-AINTENANCE	฀฀ 8฀ .!฀ 8฀ .!฀

"ENElTS฀3UMMARY�/VERVIEW�

s฀.EXT฀BUSINESS฀MORNING฀DELIVERY฀OF฀A฀REPLACEMENT฀฀
฀ GAS฀GENERATOR

s฀%XTENSION฀OF฀STANDARD฀GAS฀GENERATOR฀WARRANTY฀TO฀��฀MONTHS

s฀2ESPONSIVE฀TURN
AROUND฀TIME฀FOR฀SERVICE฀CENTER฀REPAIRS

s฀#OMPLETE฀COVERAGE฀OF฀FREIGHT฀CHARGES�฀TO฀AND฀FROM฀฀
฀ SERVICE฀CENTER

s฀#OMPLETE฀EXPENSE฀COVERAGE฀REGARDING฀LABOR�฀PARTS�฀AND฀฀
฀ ฀฀฀PACKAGING฀MATERIALS

s฀$EDICATED฀TECHNICAL฀SUPPORT฀HOT
LINE

s฀!UTOMATIC฀DELIVERY฀OF฀PREVENTATIVE฀MAINTENANCE฀ITEMS฀AS฀฀
฀ ฀฀฀REQUIRED฀BY฀THE฀GENERATOR
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!BStraCt฀
)N฀THE฀lELD฀OF฀CAPILLARY฀GAS฀CHROMATOGRAPHY�฀THE฀PRESENCE฀OF฀฀
SENSITIVE฀DETECTORS฀AND฀TRACE฀ANALYTE฀SAMPLES฀INCREASES฀THE฀
NEED฀FOR฀DRY�฀CLEAN฀FUEL฀GASES�฀,ABORATORIES฀IN฀AN฀INDUSTRIAL฀SETTING฀
OFTEN฀MAINTAIN฀SEVERAL฀GAS฀CHROMATOGRAPHS฀IN฀CONTINUOUS฀OPERATION�฀฀
3INCE฀LARGE฀VOLUMES฀OF฀FUEL฀GASES฀ARE฀CONSUMED฀DAILY�฀GAS฀฀
CYLINDERS฀ARE฀CHANGED฀ALMOST฀AS฀FREQUENTLY�฀5SUALLY฀THE฀FUEL฀AIR฀
IS฀OF฀BREATHING฀QUALITY฀AND฀IS฀INTRODUCED฀EITHER฀DIRECTLY฀OR฀AFTER฀฀
DRYING฀VIA฀A฀MOLECULAR฀SIEVE฀TRAP�฀4HE฀OBJECTIVE฀OF฀THIS฀STUDY฀IS฀฀
TO฀COMPARE฀mAME฀IONIZATION฀DETECTOR฀SENSITIVITY฀VS�฀AIR฀PURITY฀UNDER฀
ISOTHERMAL฀CONDITIONS�฀4HIS฀STUDY฀INCLUDED฀AIR฀SOURCES฀AS฀฀
FOLLOWS�฀THE฀0ARKER฀"ALSTON¤฀4YPE฀(0:!
����฀:ERO฀!IR฀'ENERATOR�฀
BREATHING฀AIR฀�CYLINDER฀WITHOUT฀SCRUBBERS	�฀ULTRA฀ZERO฀AIR฀�CYLINDER	�฀
AND฀lLTERED฀HOUSE฀AIR�

4HE฀STUDY฀PROCEEDED฀AS฀FOLLOWS�

��฀ COMPARED฀BASELINE฀RUNS฀TAKEN฀AT฀��฀MINUTES�฀฀
��฀MINUTES�฀AND฀��฀HOURS

��฀ COMPARED฀RUNS฀OF฀A฀��฀PPM฀TRACE฀ALKANE฀SAMPLE�฀AND

��฀ COMPARED฀RUNS฀OF฀A฀�฀PPM฀TRACE฀ALKANE฀SAMPLE฀FOR฀THE฀AIR฀
SOURCES฀WITH฀THE฀EXCEPTION฀OF฀THE฀HOUSE฀AIR�฀&INALLY�฀BOTH฀
BREATHING฀AND฀GENERATED฀AIR฀STUDIES฀WERE฀REPEATED฀UNDER฀
OPTIMIZED฀CONDITIONS฀AND฀WITHOUT฀AIR฀SCRUBBERS�฀4HIS฀lNAL฀฀
STUDY฀ALSO฀INCLUDED฀THE฀lLTERED฀HOUSE฀AIR�

!฀COMPARISON฀OF฀THE฀CHROMATOGRAMS฀FOR฀THE฀BASELINE฀AND฀THE฀
TRACE฀COMPONENT฀RUNS฀SHOWED฀THAT฀BOTH฀THE฀0ARKER฀"ALSTON¤฀฀
4YPE฀(0:!
����฀:ERO฀!IR฀'ENERATOR฀AND฀THE฀ULTRA฀PURE฀AIR฀
PRODUCED฀LOWER฀SIGNALS฀AND฀BETTER฀SENSITIVITY�฀AS฀SHOWN฀BY฀
INCREASED฀PEAK฀AREA฀COUNTS�฀4HESE฀BASELINE฀WERE฀ALSO฀MORE฀
STABLE฀THAN฀EITHER฀THE฀BREATHING฀AIR฀OR฀THE฀HOUSE฀AIR�฀)N฀ADDITION฀฀
TO฀THE฀LOWER฀AND฀STABLE฀BASELINE�฀THE฀AIR฀GENERATOR฀HAD฀THE฀฀
ADVANTAGE฀OF฀PROVIDING฀A฀CONTINUOUS฀SOURCE฀OF฀AIR�

)ntroDUCtion฀
)N฀A฀PREVIOUS฀STUDY�฀BASELINE฀AND฀TRACE฀ALKANE฀SAMPLE฀DATA฀WAS฀
OBTAINED฀UTILIZING฀A฀(0฀����฀GAS฀CHROMATOGRAPH฀�'#	฀EQUIPPED฀WITH฀฀
A฀mAME฀IONIZATION฀DETECTOR฀�&)$	฀AND฀A฀��฀METER฀METHYL฀SILICONE฀
COLUMN฀�(EWLETT
0ACKARD�฀!VONDALE�฀0!	�฀4HE฀AIR฀SOURCES฀IN฀฀
THAT฀STUDY฀WERE฀THE฀0ARKER฀"ALSTON¤฀4YPE฀(0:!
����฀:ERO฀!IR฀฀
'ENERATOR�฀AN฀ULTRA฀PURE฀AIR฀CYLINDER�฀AND฀A฀BREATHING฀AIR฀CYLINDER�฀฀
!N฀IMPROVEMENT฀IN฀BOTH฀THE฀BASELINE฀AND฀THE฀PEAK฀AREAS฀WAS฀NOTED฀
FOR฀THE฀0ARKER฀"ALSTON¤฀ZERO฀AIR�฀IN฀COMPARISON฀WITH฀THE฀BREATHING฀
AIR�฀)N฀THIS฀STUDY�฀THE฀:ERO฀!IR฀WAS฀COMPARED฀WITH฀BREATHING฀AIR฀AT฀THE฀
TWO฀SPECIlED฀CYLINDER฀PRESSURES฀OF฀ABOVE฀����฀PSI฀AND฀BELOW฀���฀
PSI฀AND฀WITH฀lLTERED฀HOUSE฀AIR�

&OR฀EACH฀AIR฀SOURCE�฀THIS฀STUDY฀PROCEEDED฀FROM฀A฀��฀MINUTE฀฀
BASELINE฀RUN฀TO฀TRIPLICATE฀RUNS฀OF฀EACH฀STANDARD�฀�฀PPM฀AND฀��฀PPM฀
DECANE�฀UNDECANE�฀AND฀DODECANE฀IN฀ISO
OCTANE�฀"ETWEEN฀EACH฀AIR฀
SUPPLY�฀THE฀SYSTEM฀WAS฀ALLOWED฀TO฀EQUILIBRATE฀SEVERAL฀HOURS฀BEFORE฀
THE฀BASELINES฀WERE฀RUN�฀#HROMATOGRAMS฀SHOWING฀AREA฀COUNTS฀WERE฀
GENERATED฀BY฀A฀(0฀����!฀INTEGRATOR฀FOR฀EACH฀RUN�฀4HIS฀PEAK฀AREA฀
DATA฀WAS฀STATISTICALLY฀COMPARED฀USING฀3TATVIEW�฀A฀-ACINTOSH฀STATIS

TICS฀SOFTWARE฀PACKAGE�

%XperiMentaL฀
!฀��฀MINUTE฀BASELINE฀AND฀TRIPLICATE฀RUNS฀OF฀THE฀�฀PPM฀AND฀THE฀��฀
PPM฀ALKANE฀STANDARD฀OF฀THE฀AIR฀SUPPLY฀WERE฀OBTAINED฀UNDER฀THE฀
CONDITIONS฀LISTED฀IN฀ ฀FOR฀THE฀FOLLOWING฀AIR฀SOURCES�

��฀฀0ARKER฀"ALSTON¤฀4YPE฀(0:!
����฀:ERO฀!IR฀'ENERATOR

��฀"REATHING฀!IR฀#YLINDER฀�AT฀PRESSURES฀ABOVE฀����฀PSI฀AND฀BELOW฀฀
฀฀฀฀���฀PSI	

��฀(OUSE฀!IR฀VIA฀0ARKER฀"ALSTON¤฀$8%฀AND฀"8%฀lLTERS

4HE฀HOUSE฀AIR฀WAS฀lLTERED฀BEFORE฀INTRODUCTION฀TO฀THE฀'#฀DUE฀TO฀ITS
POTENTIAL฀TO฀DAMAGE฀OR฀CONTAMINATE฀THE฀SYSTEM฀BY฀INTRODUCING
PARTICULATE�

0OSTER฀3ESSION฀2EPORT

&IGURE฀��

4He฀%FFeCt฀oF฀&UeL฀!ir฀PUritY฀on฀&)$฀3enSitiVitY

฀ ฀฀฀฀฀฀฀฀฀฀4aBLe฀��฀CHroMatoGrapHiC฀ConDitionS
#OLUMN฀ (0
��฀��฀M฀X฀���฀MM�฀����฀�M฀DF

/VEN฀4EMPERATURE฀ ���O#

)NLET฀4EMPERATURE฀ ���O#

$ETECTOR฀4EMPERATURE฀ ���O#

3PLIT฀2ATIO฀ ����

#ARRIER฀'AS฀ ���฀ML�MIN฀(E

&UEL฀'ASES฀ ��฀ML�MIN฀(฀AND฀���฀ML�MIN฀!IR

3AMPLES฀ ��฀PPM฀AND฀�฀PPM฀DECANE�฀UNDECANE฀
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2eSULtS฀
/PTIMIZED฀CARRIER฀GAS฀mOW฀RATE฀AND฀SPLIT฀RATIO฀WERE฀USED฀IN฀ORDER฀TO฀
PRODUCE฀BETTER฀QUANTITATION�฀3IMILAR฀TO฀PREVIOUS฀BASELINE฀RUNS�฀THE฀ZERO฀฀
AIR฀SIGNAL฀�AVERAGE฀SIGNAL฀DURING฀BLANK฀RUNS	฀WAS฀LOWER฀THAN฀EITHER฀OF฀
THE฀OTHER฀AIR฀SOURCES฀� 	�฀)N฀ADDITION�฀THE฀ZERO฀AIR฀
UNDECANE฀PEAK฀AREA฀COUNTS฀FOR฀BOTH฀THE฀��฀PPM฀AND฀�฀PPM฀STANDARDS฀
WERE฀SIGNIlCANTLY฀LARGER฀THAN฀THOSE฀OF฀EITHER฀THE฀BREATHING฀OR฀HOUSE฀AIR฀
� 	�฀4ABLES฀�฀AND฀�฀CONTAIN฀THE฀STATISTICAL฀COMPARISONS฀OF฀THE฀
AVERAGE฀PEAK฀AREA฀COUNTS฀FOR฀BOTH฀THE฀��฀PPM฀AND฀�฀PPM฀STANDARDS฀
RESPECTIVELY�

0ARKER฀"ALSTON¤฀ZERO฀AIR฀WAS฀USED฀AS฀THE฀REFERENCE฀IN฀THE฀PAIRED฀T฀VALUE฀
AND฀�
TAIL฀PROBABILITY฀DETERMINATIONS�฀4HE฀PAIRED฀T฀VALUE฀CRITICAL฀VALUES฀
AT฀THE฀����฀CONlDENCE฀LEVEL฀WERE฀����฀FOR฀�฀DEGREES฀OF฀FREEDOM฀AND฀
����฀FOR฀�฀DEGREES฀OF฀FREEDOM�฀4HE฀CALCULATED฀VALUES฀IN฀BOTH฀THE฀��฀
PPM฀AND฀THE฀�฀PPM฀RUNS฀WERE฀LARGER฀THAN฀THE฀RESPECTIVE฀CRITICAL฀VALUES�฀
THEREFORE�฀THE฀DIFFERENCES฀IN฀AREA฀COUNTS฀WERE฀NOT฀DUE฀TO฀RANDOM฀
mUCTUATIONS�฀)N฀ADDITION�฀THE฀�
TAIL฀PROBABILITIES฀WERE฀BELOW฀THE฀ABSOLUTE฀
CRITICAL฀VALUE฀OF฀�����฀4HIS฀OCCUPANCE฀SUPPORTS฀THE฀THEORY฀OF฀NON฀RANDOM฀
DIFFERENCES฀IN฀AREA฀COUNTS฀AS฀DETERMINED฀BY฀THE฀PAIRED฀T฀TEST�฀3INCE฀
BOTH฀THE฀PAIRED฀T฀VALUES฀AND฀�
TAIL฀PROBABILITY฀VALUES฀WERE฀OUTSIDE฀THEIR฀
RESPECTIVE฀CRITICAL฀RANGES�฀THE฀DIFFERENCES฀IN฀PEAK฀AREAS฀WERE฀NOT฀DUE฀TO฀
RANDOM฀mUCTUATIONS��฀4HESE฀DIFFERENCES฀WERE฀DUE฀TO฀THE฀mAME฀PURITY�

ConCLUSion฀
4HE฀0ARKER฀"ALSTON¤฀4YPE฀(0:!
����฀:ERO฀!IR฀'ENERATOR฀฀
HAS฀ADVANTAGES฀OVER฀THE฀CONVENTIONAL฀SOURCES฀OF฀AIR฀FOR฀'#฀
ANALYSIS�฀!฀LOWER฀AND฀MORE฀STABLE฀BASELINE฀SIGNAL฀CAN฀BE฀
OBTAINED�฀$UE฀TO฀LOWER฀BASELINE฀NOISE�฀THE฀SIGNAL
TO
NOISE฀RATIO฀฀
IS฀LARGER�฀GIVING฀RISE฀TO฀HIGHER฀SENSITIVITY฀OR฀LARGER฀PEAK฀AREAS�฀฀
!฀COMPARISON฀OF฀PEAK฀AREAS฀FOR฀THE฀ALKANE฀STANDARDS฀GAVE฀
SIMILAR฀RESULTS�฀4HE฀AIR฀GENERATOR฀PRODUCED฀PEAK฀AREAS฀WHICH฀
WERE฀MORE฀THAN฀���฀OF฀THE฀BREATHING฀AIR฀PEAK฀AREAS�฀.OT฀
ONLY฀DOES฀THE฀AIR฀GENERATOR฀GIVE฀BETTER฀BASELINES�฀)N฀ADDITION�฀
THE฀AIR฀GENERATOR฀ALSO฀REMOVES฀THE฀NEED฀FOR฀FREQUENT฀CYLINDER฀
CHANGES�฀THUS฀SAVING฀TIME�

�฀!BACUS฀#ONCEPTS�฀3TATVIEW฀))�฀!BACUS฀#ONCEPTS�฀)NC��฀#ALIFORNIA฀�����

&IGURE฀��

&IGURE฀��

!ir฀3oUrCe฀ ฀฀฀Parker฀ "reatHinG฀ "reatHinG฀฀ HoUSe฀
฀ ฀฀"aLSton¤฀฀ !ir฀�฀����฀pSi฀!ir฀�฀���฀pSi฀ !ir

3IGNAL฀ ��฀ ��฀ ��฀ ��

฀

-ean฀!rea฀ �����฀ ����฀ ����฀ ����฀
CoUntS

3TANDARD฀ ���฀ ���฀ ���฀ ��฀
$EVIATION

0AIRED฀T฀ n฀ ���฀ ����฀ �����฀
6ALUES

0ROBABILITY฀ n฀ �����฀ �����฀ �����฀
��
4AILED	

$EGREES฀OF฀ �฀ �฀ �฀ �฀
&REEDOM

฀

-ean฀!rea฀ ����฀ ����฀ ����฀ ����฀
CoUntS

3TANDARD฀ ���฀ ����฀ ����฀ ����฀
$EVIATION

0AIRED฀T฀ n฀ ����฀ �����฀ �����฀
6ALUES

0ROBABILITY฀ n฀ �����฀ �����฀ �����฀
��
4AILED	

$EGREES฀OF฀ �฀ �฀ �฀ �฀
&REEDOM

4aBLe฀��฀5nDeCane฀Peak฀!rea฀$ata฀฀
�฀ppM฀3tanDarD฀$ata

4aBLe฀��฀5nDeCane฀Peak฀!rea฀$ata฀฀
��฀ppM฀3tanDarD฀$ata

4aBLe฀��฀"aSeLine฀$ata

4He฀%FFeCt฀oF฀&UeL฀!ir฀PUritY฀on฀&)$฀3enSitiVitY฀
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)T฀IS฀WELL฀ACCEPTED฀IN฀THE฀lELD฀OF฀GAS฀CHROMATOGRAPHY฀THAT฀THE฀PURITY฀฀
OF฀GASES฀UTILIZED฀FOR฀THE฀OPERATION฀OF฀THE฀GAS฀CHROMATOGRAPH฀WILL฀฀
AFFECT฀THE฀ACCURACY฀OF฀ANALYSES�฀CONSISTENCY฀OF฀RESULTS�฀DETECTOR฀
SENSITIVITY�฀AND฀COLUMN฀LIFE฀AS฀WELL฀AS฀COLUMN฀PERFORMANCE�฀!S฀A฀
RESULT�฀IT฀IS฀IMPORTANT฀THAT฀SOURCES฀OF฀GAS฀USED฀BY฀THE฀CHROMATOGRAPHER฀
MEET฀THE฀HIGHEST฀POSSIBLE฀PURITY฀STANDARDS฀AFFORDABLE฀IN฀ORDER฀TO฀MEET฀
THE฀DEMAND฀TO฀ACHIEVE฀HIGHER฀SENSITIVITIES฀REQUIRED฀FOR฀ENVIRONMENTAL฀
ANALYSIS�฀QUALITY฀CONTROL฀PROCEDURES�฀GOVERNMENT฀REGULATIONS�฀AS฀SO฀FORTH�฀
4RADITIONALLY�฀THIS฀SOURCE฀HAS฀BEEN฀A฀HIGH
PRESSURE฀GAS฀CYLINDER฀SPECIlED฀
TO฀A฀WIDE฀RANGE฀OF฀PURITIES฀�������฀TO฀��������	�฀-ORE฀RECENTLY�฀GAS฀
GENERATORS฀HAVE฀BECOME฀AVAILABLE฀AS฀A฀SOURCE฀OF฀HIGH
PURITY฀HYDROGEN฀
�FOR฀CARRIER฀AND฀FUEL฀GAS	฀AND฀HIGH
PURITY฀NITROGEN฀�FOR฀MAKE
UP฀GAS	�

4HIS฀PAPER฀DESCRIBES฀THE฀RESULTS฀OF฀A฀PERFORMANCE฀STUDY฀USING฀THE฀0ARKER฀
"ALSTON¤฀-ODEL฀(�0$
���฀(YDROGEN฀'AS฀'ENERATOR฀� 	฀฀
AND฀THE฀0ARKER฀"ALSTON¤฀-ODEL฀5(0.�
����฀5LTRA฀(IGH฀0URITY฀฀
.ITROGEN฀'ENERATOR฀� 	฀�0ARKER฀(ANNIlN฀#ORPORATION�฀(AVERHILL�฀-!	฀
TO฀PROVIDE฀MAKE
UP฀GAS฀AND฀DETECTOR฀FUEL฀FOR฀A฀'#฀mAME฀IONIZATION฀฀
DETECTOR�฀4HE฀OBJECTIVE฀OF฀THE฀STUDY฀WAS฀TO฀DEMONSTRATE฀ANY฀EFFECT฀OF฀
USING฀HYDROGEN฀AND฀NITROGEN฀FROM฀THE฀GENERATORS฀ON฀THE฀PERFORMANCE฀
OF฀THE฀GAS฀CHROMATOGRAPH�฀4HE฀RESULTS฀OF฀THE฀INSTRUMENT฀OPERATION฀USING฀
THE฀GENERATORS฀AS฀A฀SOURCE฀WERE฀COMPARED฀TO฀THE฀RESULTS฀USING฀THE฀
HIGHEST฀PURITY฀GRADE฀OF฀CYLINDER฀GAS฀�RESEARCH฀GRADE	฀AVAILABLE�฀฀
"ASELINE฀STABILITY฀WAS฀THE฀PRIMARY฀BASIS฀FOR฀COMPARISON฀OF฀THE฀GASES฀฀
IN฀THE฀STUDY�

$R�฀"ARRY฀IS฀A฀0ROFESSOR฀OF฀#HEMISTRY฀AND฀'RADUATE฀#OORDINATE฀AT฀THE฀5NIVERSITY฀OF฀
-ASSACHUSETTS฀AT฀,OWELL�฀$EPT฀OF฀#HEMISTRY�฀฀
/NE฀5NIVERSITY฀!VE��฀,OWELL�฀-!฀������฀5�3�!�

!MERICAN฀,ABORATORY

&IGURE฀��

4He฀%FFeCt฀oF฀$eteCtor฀'aS฀PUritY฀on฀&)$฀"aSeLine฀3taBiLitY฀"Y฀%UGene฀"arrY

฀฀ ฀ ฀ ฀ 4aBLe฀�
'aSeS฀USeD฀to฀eStaBLiSH฀BaSeLineS฀SHoWn฀in฀&iGUre฀�

'aS฀FUnCtion฀ 'aS฀SoUrCe฀ 3peCifieD฀pUritY฀ &LoW฀rate฀�CM��Min	฀ PreSSUre฀�pSiG	

&UEL฀AIR฀ 0ARKER฀"ALSTON¤฀:ERO฀!IR฀'ENERATOR฀ �฀����฀PPM฀TOTAL฀HYDROCARBONS฀ ���฀ ��

&UEL฀'AS฀�(�	฀ 0ARKER฀"ALSTON¤฀(�0$
���฀(�฀GENERATOR฀ ���������฀ ��฀ ��

฀ 2ESEARCH
GRADE฀CYLINDER฀ ��������

#ARRIER฀GAS฀�(E	฀ 2ESEARCH
GRADE฀HELIUM฀CYLINDER฀ ��������฀ ���฀ ��฀
฀ ฀ ฀ ��฀CM�SEC฀LINEAR฀VELOCITY

-AKE
UP฀GAS฀�.�	฀ 2ESEARCH
GRADE฀.�฀CYLINDER฀ ��������฀ ��฀ ��

฀ ฀ ฀ ฀ ฀ 4aBLe฀�
'aSeS฀USeD฀to฀eStaBLiSH฀BaSeLineS฀SHoWn฀in฀&iGUre฀�

'aS฀FUnCtion฀ 'aS฀SoUrCe฀ 3peCifieD฀pUritY฀ &LoW฀rate฀�CM��Min	฀ PreSSUre฀�pSiG	

&UEL฀AIR฀ 0ARKER฀"ALSTON¤฀:ERO฀!IR฀'ENERATOR฀ �฀����฀PPM฀TOTAL฀HYDROCARBONS฀ ���฀ ��

&UEL฀'AS฀�(�	฀ 2ESEARCH
GRADE฀(�฀CYLINDER฀ ��������฀ ��฀ ��

#ARRIER฀GAS฀�(E	฀฀ 2ESEARCH
GRADE฀HELIUM฀CYLINDER฀ ��������฀ ���฀ ��฀
฀ ฀ ฀ ��฀CM�SEC฀LINEAR฀VELOCITY

-AKE
UP฀GAS฀�.�	฀ 0ARKER฀"ALSTON¤฀5(0.�
����฀.�฀GENERATOR฀ ��������฀ ��฀ ��฀
฀ RESEARCH
GRADE฀.�฀CYLINDER
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5Ltra฀PUre฀HYDroGen฀aS฀a฀Carrier฀'aS฀For฀CapiLLarY฀฀
CHroMatoGrapHY฀
4RADITIONALLY�฀CHROMATOGRAPHERS฀HAVE฀USED฀HELIUM฀AND฀NITROGEN฀฀
AS฀THE฀CARRIER฀GASES฀OF฀CHOICE฀IN฀GAS฀CHROMATOGRAPHY�฀.OW�฀฀
WITH฀THE฀AVAILABILITY฀OF฀A฀RELIABLE�฀SAFE�฀ULTRA฀PURE฀0ARKER฀"ALSTON¤฀
(YDROGEN฀'ENERATOR฀FROM฀0ARKER฀(ANNIlN฀#ORPORATION฀�(AVERHILL�฀
-!	฀FOR฀THE฀LABORATORY�฀THE฀USE฀OF฀HYDROGEN฀AS฀A฀CARRIER฀GAS฀FOR฀
CAPILLARY฀'�#�฀HAS฀ADVANTAGES฀WORTH฀CONSIDERING�

!฀COMPARISON฀OF฀THE฀6AN฀$EEMTER฀CURVES฀FOR฀NITROGEN�฀HELIUM฀AND฀
HYDROGEN฀IS฀ILLUSTRATED฀IN฀ �

4HE฀SMALL฀SLOPE฀AFTER฀THE฀OPTIMUM฀mOW฀VELOCITY฀WOULD฀MEAN฀THAT฀
mOW฀VELOCITIES฀COULD฀BE฀INCREASED฀WITHOUT฀TOO฀MUCH฀LOSS฀IN฀EFlCIEN

CY฀�INCREASE฀IN฀(	�฀)NCREASED฀mOW฀VELOCITIES฀WILL฀SHORTEN฀ANALYSIS฀
TIME฀�OFTEN฀CUTTING฀ANALYSIS฀TIME฀IN฀HALF	�฀RESULTING฀IN฀LOWER฀ELUTION฀
TEMPERATURE฀REQUIREMENTS�฀LOWER฀COST฀PER฀ANALYSIS�฀AND฀EXTENDED฀
COLUMN฀LIFE�฀&ROM฀A฀THEORETICAL฀YET฀PRACTICAL฀VIEWPOINT�฀THE฀USE฀
OF฀(YDROGEN฀AS฀A฀CARRIER฀GAS฀ALLOWS฀THE฀GENERATION฀OF฀NEARLY฀FOUR฀
TIMES฀AS฀MANY฀EFFECTIVE฀THEORETICAL฀PLATES฀PER฀SECOND฀AS฀.ITROGEN�฀
&ROM฀A฀PRACTICAL฀CHROMATOGRAPHER�S฀VIEW�฀THE฀CHANCE฀OF฀PICKING฀A฀
GOOD฀mOW฀RATE฀WITH฀THE฀lRST฀EXPERIMENT฀IS฀INCREASED�

3UMMarY฀
6ERY฀ACCEPTABLE฀SEPARATIONS฀AND฀INCREASED฀SENSITIVITY฀฀
FOR฀TRACE฀ANALYSES฀CAN฀BE฀OBTAINED฀BY฀USING฀HYDROGEN฀GENERATED฀
BY฀THE฀0ARKER฀"ALSTON¤฀(YDROGEN฀'ENERATOR฀AS฀A฀CARRIER฀GAS�฀4HIS฀
UNIT฀PROVIDES฀A฀SAFE�฀RELIABLE�฀ECONOMICAL฀SOURCE฀OF฀VERY฀PURE฀฀
HYDROGEN�฀#OST฀lGURES฀SHOW฀THAT฀THE฀���฀ML�MIN฀0ARKER฀"ALSTON฀
GENERATOR฀PAYS฀FOR฀ITSELF฀IN฀�฀TO฀�฀YEARS�฀4HE฀HYDROGEN฀IS฀PRODUCED฀
BY฀ELECTROLYSIS฀THROUGH฀PALLADIUM�฀WHICH฀PRODUCES฀ULTRA
DRY฀
HYDROGEN฀WITH฀LESS฀THAN฀��฀PPB฀IMPURITIES�฀/NLY฀��฀ML฀OF฀HYDROGEN฀
ARE฀STORED฀AT฀ANY฀TIME฀IN฀THE฀UNIT�฀ENSURING฀COMPLETE฀SAFETY฀AND฀
COMPLIANCE฀WITH฀/3(!฀AND฀.&$!฀REGULATIONS�

7ITH฀THIS฀NEW�฀SAFE฀SOURCE฀OF฀ULTRA฀PURE฀HYDROGEN฀AVAILABLE�฀CHROMA

TOGRAPHERS฀ARE฀EXPERIENCING฀SOME฀ADDITIONAL฀BENElTS฀WITH฀THE฀
USE฀OF฀HYDROGEN฀AS฀A฀CARRIER฀GAS�฀4HESE฀BENElTS฀WOULD฀INCLUDE฀THE฀
SUBJECTED฀TO฀SHORTER฀RUNS฀OF฀COOLER฀TEMPERATURES�฀TYPICALLY฀INCREASING฀
THEIR฀USEFUL฀LIFE฀BY฀����

h4HE฀PREDOMINANT฀OPINIONx฀THAT฀THE฀GAS฀WITH฀THE฀LOWER฀VISCOS

ITY�฀THAT฀IS�฀HYDROGEN�฀IS฀THE฀BEST฀CARRIER฀GASx฀v฀FOR฀CAPILLARY฀'�#�฀
HAS฀BEEN฀EXPRESSED฀BY฀2OHRSCHNEIDER฀AND฀0ELSTER�฀4HE฀0ARKER฀
"ALSTON¤฀5LTRA฀(IGH฀0URITY฀(YDROGEN฀'ENERATORS฀ARE฀THE฀ONLY฀'EN

ERATORS฀AVAILABLE฀THAT฀ENABLE฀#HROMATOGRAPHERS฀TO฀USE฀HYDROGEN฀
FOR฀BOTH฀CARRIER฀GAS฀AND฀FUEL฀GAS฀APPLICATIONS�฀(YDROGEN฀IS฀BEING฀
PUT฀INTO฀USE฀IN฀MORE฀LABORATORIES฀WITH฀THE฀AVAILABILITY฀OF฀A฀SAFE�฀
ECONOMICAL�฀ULTRA฀PURE฀0ARKER฀"ALSTON¤฀HYDROGEN฀GENERATOR�

&or฀!DDitionaL฀)nForMation฀
0ARKER฀(ANNIlN฀#ORPORATION�฀ALSO฀MANUFACTURES฀AND฀MARKETS฀฀
A฀COMPLETE฀LINE฀OF฀0ARKER฀"ALSTON¤฀'AS฀'ENERATORS฀INCLUDING�฀฀
5LTRA฀(IGH฀0URITY฀.ITROGEN฀'ENERATORS�฀'AS฀'ENERATORS฀FOR฀฀
&4
)2฀3PECTROMETERS฀AND฀.-2�S�฀4/#฀'AS฀'ENERATORS�฀AND฀
#OMPLETE฀3YSTEMS฀WITH฀/IL
LESS฀#OMPRESSORS�฀!LL฀GENERATORS฀฀
ARE฀DESIGNED฀TO฀ENHANCE฀INSTRUMENT฀ACCURACY฀AND฀PERFORMANCE�฀
AND฀INCREASE฀LABORATORY฀EFlCIENCIES฀BY฀AUTOMATING฀GAS฀DELIVERY฀
SYSTEMS�

%XHIBIT฀!�

"enCHtop฀'aS฀'eneratorS฀)nCreaSe฀)nStrUMent฀!CCUraCY฀anD฀2eDUCe฀,aBoratorY฀/peratinG฀CoStS

%XHIBIT฀"�฀

&IGURE฀��

&IGURE��
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4HE฀CHROMATOGRAPHER�S฀CONCERNS฀WITH฀THE฀QUALITY฀OF฀THE฀GASES฀USED฀
IN฀THE฀ANALYSIS฀FOCUS฀ON฀IMPURITIES�฀)MPURITIES฀IN฀A฀CHROMATOGRAPHER�S฀
GAS฀SUPPLY฀CAN฀RESULT฀IN฀EXCESSIVE฀NOISE�฀BASELINE฀DRIFT�฀GHOST฀PEAKS�฀
COLUMN฀BLEED�฀AND฀REDUCED฀COLUMN฀LIFE��
�฀4HE฀SPECIlED฀PURITY฀OF฀THE฀
GASES฀SUPPLIED฀BY฀THE฀GENERATORS฀IS฀��������฀FOR฀THE฀NITROGEN฀AND฀
���������฀FOR฀THE฀HYDROGEN�฀4HESE฀STATED฀PURITIES฀ARE฀SUFlCIENTLY฀
HIGH฀THAT฀THE฀GASES฀SHOULD฀YIELD฀A฀BASELINE฀STABILITY฀COMPARABLE฀TO฀
THAT฀ACHIEVED฀WITH฀THE฀HIGHEST฀PURITY฀CYLINDER฀GASES฀AVAILABLE�฀NAMELY฀
RESEARCH฀GRADE�

%XperiMentaL
4HIS฀GAS฀CHROMATOGRAPHY฀PERFORMANCE฀STUDY฀WAS฀CONDUCTED฀AT฀THE฀
5NIVERSITY฀OF฀-ASSACHUSETTS�฀,OWELL�฀USING฀A฀����!฀'#฀�(EWLETT
0ACK

ARD฀#O��฀0ALO฀!LTO�฀#!	฀WITH฀mAME฀IONIZATION฀DETECTOR�฀4HE฀COLUMN฀USED฀
DURING฀THE฀STUDY฀WAS฀A฀(0
�฀FUSED฀SILICA฀CAPILLARY฀COLUMN�฀��฀M฀IN฀
LENGTH�฀����
MM฀I�D��฀WITH฀A฀lLM฀THICKNESS฀OF฀����฀UM�฀AND฀THE฀COLUMN฀
WAS฀OPERATED฀UNDER฀ISOTHERMAL฀CONDITIONS฀AT฀����#฀AT฀A฀LINEAR฀VELOCITY฀
OF฀��฀CM��SEC�฀4HE฀SPLIT฀RATIO฀USED฀IN฀THE฀PERFORMANCE฀TESTING฀WAS฀������฀
4HE฀INSTRUMENT฀USED฀TWO฀SETS฀OF฀CONDITIONS฀IN฀ORDER฀TO฀OBTAIN฀A฀SET฀OF฀
BASELINES฀TO฀SHOW฀THE฀EFFECT฀OF฀THE฀HYDROGEN฀GENERATOR฀AS฀A฀SOURCE฀OF฀
FUEL฀GAS฀�&IGURE฀�	฀AND฀A฀SET฀OF฀BASELINES฀TO฀SHOW฀THE฀EFFECT฀OF฀THE฀5(0฀
NITROGEN฀GENERATOR฀AS฀A฀SOURCE฀OF฀MAKE
UP฀GAS฀�&IGURE฀�	�฀4HE฀OPERA

TION฀OF฀THE฀INSTRUMENT฀TO฀OBTAIN฀THE฀BASELINES฀SHOWN฀IN฀&IGURE฀�฀USED฀
THE฀GASES฀AS฀DESCRIBED฀IN฀4ABLE฀��฀4HE฀OPERATION฀OF฀THE฀INSTRUMENT฀TO฀
OBTAIN฀THE฀BASELINES฀SHOWN฀IN฀&IGURE฀�฀USED฀THE฀GASES฀AS฀DESCRIBED฀฀
IN฀4ABLE฀��

2eSULtS
&IGURE฀�฀SHOWS฀THE฀EFFECT฀OF฀USING฀FUEL฀HYDROGEN฀SUPPLIED฀BY฀A฀฀
(�0$
���฀HYDROGEN฀GENERATOR฀ON฀BASELINE฀STABILITY�฀4HE฀BASELINE฀
GENERATED฀IS฀COMPARED฀TO฀THAT฀GENERATED฀WHILE฀USING฀A฀RESEARCH
GRADE฀
CYLINDER฀OF฀HYDROGEN฀AS฀THE฀FUEL฀GAS฀SOURCE�฀&IGURE฀�฀SHOWS฀THAT฀THERE฀
IS฀NOT฀A฀DISTINGUISHABLE฀DIFFERENCE฀BETWEEN฀THE฀TWO฀BASELINES�
&IGURE฀�฀SHOWS฀THE฀EFFECT฀OF฀USING฀MAKE
UP฀NITROGEN฀GAS฀SUPPLIED฀BY฀A฀

5(0.�
����฀5(0฀NITROGEN฀GENERATOR฀
ON฀BASELINE฀STABILITY�฀4HE฀COMPARISON฀
OF฀THE฀BASELINE฀GENERATED฀WHILE฀USING฀
MAKE
UP฀GAS฀FROM฀A฀RESEARCH
GRADE฀
CYLINDER฀SHOWS฀THAT฀THE฀TWO฀GAS฀SOURCES฀
ARE฀INDISTINGUISHABLE�

ConCLUSion
!฀'#฀WAS฀USED฀TO฀COMPARE฀THE฀
BASELINE฀STABILITY฀OF฀A฀mAME฀IONIZATION฀
DETECTOR฀WHILE฀USING฀A฀GAS฀฀GENERA

TOR฀AS฀THE฀SOURCE฀OF฀DETECTOR฀FUEL฀AND฀
MAKE
UP฀GAS฀WITH฀THE฀BASELINE฀STABILITY฀

OBTAINED฀WHILE฀USING฀CORRESPONDING฀RESEARCH
GRADE฀CYLINDER฀GASES�฀
4HE฀RESULTS฀DEMONSTRATE฀THAT฀THE฀(�0$
���฀HYDROGEN฀GENERATOR฀
�USED฀AS฀A฀SOURCE฀OF฀DETECTOR฀FUEL	฀AND฀THE฀5(0.�
����฀5(0฀฀

&IGURE฀��

&IGURE฀��

NITROGEN฀GENERATOR฀�USED฀AS฀A฀SOURCE฀OF฀MAKE
UP฀GAS	฀WILL฀
PROVIDE฀THE฀CHROMATOGRAPHER฀WITH฀'#฀BASELINE฀STABILITY฀EQUIVA

LENT฀TO฀THAT฀ACHIEVED฀WITH฀THE฀HIGHEST฀PURITY฀GRADE฀OF฀GAS฀CYLINDER฀
AVAILABLE�฀WHILE฀OFFERING฀THE฀INHERENT฀ADVANTAGES฀OF฀ELIMINAT

ING฀HIGH฀PRESSURE฀GAS฀CYLINDERS฀�SUCH฀AS฀SAFETY�฀CONVENIENCE�฀
AND฀COST	�

2eFerenCeS
��฀ (INSHAW฀*6�฀,#s'#฀�����฀���	����
��
��฀ (INSHAW฀*6�฀,#s'#฀�����฀���	����
���
��฀ (INSHAW฀*6�฀,#s'#฀�����฀����	����
���

&OR฀ADDITIONAL฀)NFORMATION
0ARKER฀(ANNIlN฀#ORPORATION�฀ALSO฀MANUFACTURES฀AND฀MARKETS฀
A฀COMPLETE฀LINE฀OF฀0ARKER฀"ALSTON¤฀'AS฀'ENERATORS฀INCLUDING�฀
5LTRA฀(IGH฀0URITY฀.ITROGEN฀'ENERATORS�฀'AS฀'ENERATORS฀FOR฀&4
)2฀
3PECTROMETERS฀AND฀.-2�S�฀4/#฀'AS฀'ENERATORS�฀AND฀#OMPLETE฀
3YSTEMS฀WITH฀/IL
LESS฀#OMPRESSORS�฀!LL฀GENERATORS฀ARE฀DESIGNED฀
TO฀ENHANCE฀INSTRUMENT฀ACCURACY฀AND฀PERFORMANCE�฀AND฀INCREASE฀

LABORATORY฀EFlCIENCIES฀BY฀AUTOMATING฀GAS฀DELIVERY฀SYSTEMS�

4He฀%FFeCt฀oF฀$eteCtor฀'aS฀PUritY฀on฀&)$฀"aSeLine฀3taBiLitY฀

&IGURE฀��
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฀ ฀ ฀ ฀ ฀ ฀ ฀ ฀ ฀

,oCtite฀3aVeS฀!LMoSt฀�������฀Per฀9ear฀"Y฀'eneratinG฀)tS฀/Wn฀HYDroGen฀For฀'C�&)$S฀

,OCTITE฀IS฀SAVING฀ALMOST฀�������฀PER฀YEAR฀IN฀CYLINDER฀COSTS฀ALONE฀
BY฀GENERATING฀ITS฀OWN฀HYDROGEN฀FOR฀USE฀AS฀CARRIER฀GAS฀AND฀FUEL฀IN฀
GAS฀CHROMATOGRAPHS฀WITH฀mAME฀IONIZATION฀DETECTORS฀�'#�&)$S	�฀
(ELIUM฀AND฀HYDROGEN฀GAS฀CYLINDERS฀USED฀IN฀THE฀PAST฀WERE฀EXPEN

SIVE฀TO฀PURCHASE฀AND฀REQUIRED฀A฀CONSIDERABLE฀AMOUNT฀OF฀TIME฀ON฀
THE฀PART฀OF฀THE฀LABORATORY฀STAFF฀TO฀ORDER�฀TRANSFER฀TO฀THE฀LAB฀AND฀
INSTALL฀THEM฀WHILE฀MAINTAINING฀SAFETY฀REGULATIONS�฀฀!S฀A฀RESULT�฀A฀
FEW฀YEARS฀AGO฀THE฀COMPANY�S฀2OCKY฀(ILL฀!NALYTICAL฀LABORATORY฀PUR

CHASED฀AN฀ON
SITE฀HYDROGEN฀GENERATOR฀฀TO฀PRODUCE฀HYDROGEN฀FROM฀
WATER฀ON฀DEMAND฀WHICH฀RESULTS฀IN฀VIRTUALLY฀NO฀OPERATING฀COSTS�฀h7E฀
SAVE฀A฀CONSIDERABLE฀AMOUNT฀OF฀MONEY฀EVERY฀YEAR�฀AVOID฀THE฀TIME฀
AND฀DIFlCULTIES฀INVOLVED฀IN฀DEALING฀WITH฀GAS฀CYLINDERS฀AND฀PRODUCE฀
PURER฀GAS฀MORE฀RELIABLY฀WITH฀OUR฀ON
SITE฀GENERATOR�v฀SAID฀2OBERT฀
4ROTTIER�฀-ANAGER�฀!NALYTICAL฀3ERVICES฀FOR฀,OCTITE�

,OCTITE฀MANUFACTURES฀AND฀MARKETS฀A฀BROAD฀RANGE฀OF฀HIGH
TECHNOL

OGY฀SEALANTS�฀ADHESIVES฀AND฀COATINGS฀THAT฀ARE฀USED฀IN฀COMPUTERS�฀
AUTOMOBILES�฀AIRPLANES�฀VACUUM฀CLEANERS�฀SPEAKERS�฀SYRINGES�฀
COSMETICS�฀COMPACT฀DISK฀PLAYERS฀AND฀MANY฀OTHER฀PRODUCTS�฀4HE฀
COMPANY฀OFTEN฀DEVELOPS฀THE฀COMPLEX฀EQUIPMENT฀USED฀FOR฀APPLICA

TION฀AND฀ASSEMBLY฀AS฀WELL�฀,OCTITE฀IS฀IN฀THE฀BUSINESS฀OF฀SOLVING฀
PROBLEMS�฀7HEN฀A฀CUSTOMER฀BUYS฀A฀,OCTITE฀PRODUCT฀IT฀ALSO฀GETS฀
A฀PARTNER฀THAT฀WILL฀WORK฀SIDE
BY
SIDE฀WITH฀THEM฀TO฀lND฀INNOVATIVE฀
SOLUTIONS฀TO฀THEIR฀DESIGN฀AND฀MANUFACTURING฀PROBLEMS�฀,OCTITE฀IS฀
A฀SUBSIDIARY฀OF฀(ENKEL�฀+GA!�฀AN฀INTERNATIONAL฀MANUFACTURER฀OF฀
CHEMICALS�฀DETERGENTS�฀INDUSTRIAL฀ADHESIVES฀AND฀COSMETICS�

!naLYtiCaL฀3erViCeS฀GroUp฀
,OCTITE�S฀!NALYTICAL฀3ERVICES฀GROUP฀SUPPORTS฀THE฀COMPANY�S฀
RESEARCH฀ACTIVITIES฀BY฀PROVIDING฀CHEMICAL฀TESTING฀OF฀INCOMING฀
RAW฀MATERIALS�฀INTERMEDIATES�฀NEW฀COMPOUNDS฀AND฀FORMULATIONS฀
DEVELOPED฀TO฀MEET฀CUSTOMER฀NEEDS�฀4HE฀VAST฀MAJORITY฀OF฀MATERI

ALS฀INVOLVED฀IN฀THE฀COMPANY�S฀RESEARCH฀ARE฀ORGANIC฀BASED�฀฀,IQUID฀
CHROMATOGRAPHY฀�,#	฀AND฀GAS฀CHROMATOGRAPHY฀�'#	฀ARE฀TWO฀OF฀
THE฀BEST฀TOOLS฀FOR฀CHARACTERIZING฀THESE฀TYPES฀OF฀MATERIALS�฀3EVERAL฀
YEARS฀AGO�฀THE฀!NALYTICAL฀3ERVICES฀GROUP฀CONVERTED฀฀SEVERAL฀OF฀
THEIR฀'#S฀TO฀CAPILLARY฀COLUMN฀SYSTEMS�฀#APILLARY฀'#฀SYSTEMS฀฀TYPI

CALLY฀PRODUCE฀SHARPER฀ANALYTE฀PEAKS฀AND฀DELIVER฀HIGHER฀RESOLUTION฀
IN฀SEPARATING฀THESE฀ORGANIC฀MATERIALS�

!BOUT฀THE฀SAME฀TIME�฀!NALYTICAL฀3ERVICES฀MANAGEMENT฀BE

GAN฀CONSIDERING฀CONVERTING฀THE฀CARRIER฀GAS฀FOR฀ITS฀0ERKIN฀%LMER฀
!UTOSYSTEM฀AND฀!UTOSYSTEM฀8,฀'#�&)$S฀OVER฀TO฀HYDROGEN฀FROM฀
HELIUM�฀h(ELIUM฀TENDS฀TO฀BE฀RELATIVELY฀EXPENSIVE�฀IT�S฀A฀NONRENEW

ABLE฀RESOURCE�v฀4ROTTIER฀SAID�฀!NOTHER฀PROBLEM฀IS฀THAT฀THE฀PURITY฀OF฀
COMMERCIAL
GRADE฀HELIUM฀CAN฀BE฀LESS฀THAN฀IDEAL฀FOR฀SOME฀OF฀THE฀
MORE฀SENSITIVE฀ANALYTICAL฀METHODS�฀7E฀OCCASIONALLY฀EXPERIENCED฀
PROBLEMS฀WITH฀CONTAMINANTS฀THAT฀GENERATE฀BACKGROUND฀NOISE฀IN฀
OUR฀CHROMATOGRAMS�฀SOMETIMES฀CAUSING฀US฀TO฀EXPEND฀TIME฀TRYING฀
TO฀IDENTIFY฀THE฀SOURCE�v

CoSt฀oF฀GaS฀CYLinDerS฀
)N฀ADDITION�฀4ROTTIER฀SAID�฀HE฀WAS฀NOT฀HAPPY฀WITH฀THE฀COST฀฀
OR฀THE฀TIME฀INVOLVED฀IN฀DEALING฀WITH฀GAS฀CYLINDERS�฀h%ACH฀INSTRU

MENT฀USED฀APPROXIMATELY฀ONE฀CYLINDER฀OF฀HELIUM฀PER฀WEEK฀AT฀
A฀COST฀OF฀����฀PER฀CYLINDER฀OR฀������฀PER฀YEAR�฀)N฀ADDITION�฀OUR฀
LABORATORY฀STAFF฀HAD฀TO฀SPEND฀TIME฀CHECKING฀ON฀THE฀SUPPLIES฀OF฀
GAS฀FOR฀EACH฀OF฀OUR฀INSTRUMENTS฀AND฀ORDERING฀NEW฀TANKS฀WHEN฀
REQUIRED�฀/UR฀NEW฀!NALYTICAL฀LABS฀ARE฀LOCATED฀AT฀THE฀OPPOSITE฀
END฀OF฀THE฀2�$฀BUILDING฀AND฀ARE฀SOMEWHAT฀DISTANT฀FROM฀THE฀
SHIPPING฀�฀RECEIVING฀DOCKS�฀3O฀WE฀WOULD฀EITHER฀HAVE฀TO฀TRANS

PORT฀THE฀TANKS฀ACROSS฀THE฀BUILDING฀OR฀ALTERNATIVELY�฀PAY฀TO฀HAVE฀
A฀GAS฀LINE฀RUN฀FROM฀THE฀RECEIVING฀AREA฀TO฀THE฀LAB�฀)T฀TYPICALLY฀
TOOK฀ABOUT฀AN฀HOUR฀OF฀STAFF฀TIME฀TO฀HAUL฀THE฀CYLINDERS฀FROM฀THE฀
LOADING฀DOCK฀AND฀INSTALL฀IN฀THE฀LABORATORY�฀4HE฀CYLINDERS฀ALSO฀
TOOK฀UP฀A฀LOT฀OF฀VALUABLE฀SPACE�฀%ACH฀INSTRUMENT฀REQUIRED฀A฀
CYLINDER฀TO฀RUN�฀A฀SPARE฀CYLINDER฀SUPPLY฀AND฀OFTEN฀AN฀ADDITIONAL฀
ONE฀IN฀TRANSIT฀OR฀STORAGE�v

h7HEN฀IT฀WAS฀TIME฀FOR฀US฀TO฀MOVE฀TO฀OUR฀NEW฀FACILITY฀IN฀2OCKY฀
(ILL�฀WE฀DECIDED฀TO฀TAKE฀A฀CLOSE฀LOOK฀AT฀WHETHER฀IT฀MADE฀SENSE฀
TO฀SWITCH฀TO฀HYDROGEN฀AS฀CARRIER฀GAS฀AND฀FUEL฀FOR฀THE฀'#�&)$S�v฀
4ROTTIER฀SAID�฀h4HE฀PRIMARY฀MOTIVATION฀WAS฀COST฀n฀HYDROGEN฀IS฀
LESS฀EXPENSIVE฀THAN฀HELIUM�฀"UT฀WHAT฀INTRIGUED฀US฀EVEN฀MORE฀
WAS฀THE฀AVAILABILITY฀OF฀A฀NEW฀GENERATION฀OF฀HYDROGEN฀GENERA

TORS฀THAT฀ARE฀CAPABLE฀OF฀PRODUCING฀HYDROGEN฀ON฀AN฀AS฀NEEDED฀
BASIS฀WITH฀VIRTUALLY฀NO฀OPERATING฀COSTS�฀4HIS฀ELIMINATES฀THE฀
NEED฀TO฀PURCHASE�฀TRANSPORT฀AND฀INSTALL฀CYLINDERS�฀4HE฀GENERA

TOR฀SERVICES฀EACH฀INSTRUMENT฀AND฀AUTOMATICALLY฀PRODUCES฀WHAT฀
IS฀REQUIRED฀ON฀DEMAND�v

%LiMinatinG฀neeD฀to฀pUrCHaSe฀CYLinDerS฀
4ROTTIER฀SPOKE฀TO฀0HIL฀!LLISON�฀AT฀THAT฀TIME฀A฀3ALES฀2EPRESENTA

TIVE฀AND฀NOW฀0RODUCT฀-ANAGER฀FOR฀0ARKER฀"ALSTON¤฀"RANDED฀
0RODUCTS฀AT฀0ARKER฀(ANNIlN฀#ORPORATION฀IN฀(AVERHILL�฀-ASSA

CHUSETTS�฀THE฀LEADING฀PRODUCER฀OF฀HYDROGEN฀GENERATORS�฀"ASED฀
ON฀USAGE�฀!LLISON฀DEMONSTRATED฀THAT฀NEARLY฀�������฀PER฀YEAR฀
COULD฀BE฀SAVED฀BY฀EQUIPPING฀THE฀�฀0ERKIN฀%LMER฀'#
&)$S฀IN฀
THE฀NEW฀LABORATORY฀WITH฀A฀HYDROGEN฀GENERATOR�฀)N฀ADDITION฀TO฀
THESE฀HARD฀SAVINGS฀BY฀ELIMINATING฀THE฀NEED฀TO฀PURCHASE฀GAS฀
CYLINDERS�฀4ROTTIER฀FELT฀THAT฀THE฀LAB฀COULD฀ACHIEVE฀A฀SIGNIlCANT฀
PRODUCTIVITY฀INCREASE฀BY฀AVOIDING฀THE฀NEED฀FOR฀LAB฀PERSONNEL฀
TO฀SPEND฀TIME฀DEALING฀WITH฀CYLINDERS�฀4HE฀GAS฀GENERATOR฀COULD฀
SIMPLY฀BE฀SET฀UP฀AND฀�ALMOST	฀FORGOTTEN�

4ROTTIER฀ALSO฀CONSIDERED฀THE฀SAFETY฀ISSUES฀INVOLVED฀IN฀THE฀฀
SWITCH฀FROM฀CYLINDERS฀TO฀ON
SITE฀GENERATION�฀,OCTITE฀EXPENDED฀
CONSIDERABLE฀EFFORT฀IN฀ENSURING฀SAFE฀HANDLING฀OF฀GAS฀CYLINDERS฀
AND฀NEVER฀EXPERIENCED฀A฀GAS฀CYLINDER฀ACCIDENT�฀9ET฀4ROTTIER฀฀
WAS฀AWARE฀OF฀POTENTIAL฀DANGERS�฀AS฀HIGHLIGHTED฀BY฀THE฀฀
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,oCtite฀3aVeS฀!LMoSt฀�������฀Per฀9ear฀"Y฀'eneratinG฀)tS฀/Wn฀HYDroGen฀For฀'C�&)$S฀฀฀

!MERICAN฀#HEMICAL฀3OCIETY�S฀TRAINING฀lLM฀THAT฀฀IS฀SHOWN฀TO฀฀
LABORATORY฀PERSONNEL�฀4HE฀lLM฀DEPICTS฀A฀CYLINDER฀VALVE฀BEING฀
SUDDENLY฀BROKEN฀OFF฀AND฀THE฀RESULTING฀RUSH฀OF฀PRESSURIZED฀GAS฀
WHICH฀PROPELS฀THE฀CYLINDER฀฀THROUGH฀A฀CONCRETE฀WALL�฀'AS฀฀
CYLINDERS฀ALSO฀PRESENT฀FAR฀MORE฀PROSAIC฀DANGERS฀TO฀EXTREMITIES฀
SUCH฀AS฀ROLLING฀ONTO฀A฀PERSON�S฀TOE�

/n
Site฀Generation฀iS฀SaFe฀
/N
SITE฀GENERATORS�฀ON฀THE฀OTHER฀HAND�฀ELIMINATE฀MANY฀OF฀฀
THESE฀CONCERNS�฀4HE฀GAS฀IS฀PRODUCED฀UNDER฀VERY฀LOW฀PRESSURES฀
AND฀IS฀CONSUMED฀NEARLY฀AS฀SOON฀AS฀IT฀IS฀PRODUCED�฀ELIMINATING฀
MOST฀OF฀THE฀SAFETY฀ISSUES฀INVOLVED฀WITH฀CYLINDERS

0ARKER฀"ALSTON฀(�0$
���฀GENERATORS฀PRODUCE฀DRY฀HYDROGEN฀
GAS฀TO฀A฀PURITY฀LEVEL฀IN฀EXCESS฀OF฀���������฀FROM฀DEIONIZED฀
WATER฀AND฀ELECTRICITY�฀4HE฀HYDROGEN฀GENERATOR฀UTILIZES฀THE฀
PRINCIPLE฀OF฀ELECTROLYTIC฀DISASSOCIATION฀OF฀WATER฀AND฀SUBSEQUENT฀
DIFFUSION฀THROUGH฀A฀PALLADIUM฀MEMBRANE�฀4HE฀OUTLET฀PRESSURE฀
OF฀THE฀HYDROGEN฀GENERATOR฀IS฀ADJUSTABLE฀AND฀THE฀GENERATOR฀CAN฀
DELIVER฀HYDROGEN฀AT฀PRESSURES฀UP฀TO฀��฀PSI�฀4HE฀(�0$
���฀HAS฀
A฀HYDROGEN฀DELIVERY฀CAPACITY฀OF฀���฀CC�MINUTE�฀4HE฀HIGH฀PURITY฀
OF฀THE฀GAS฀PRODUCED฀BY฀THIS฀GENERATOR฀MAKES฀IT฀IDEAL฀FOR฀USE฀
WITH฀&)$S�฀4#$S�฀TRACE฀HYDROCARBON฀ANALYZERS฀AND฀AIR฀POLLUTION฀
MONITORS�

HoW฀on
Site฀GeneratorS฀Work฀
4HE฀ELECTROLYTIC฀DISASSOCIATION฀OF฀WATER฀TAKES฀PLACE฀IN฀THE฀
ELECTROLYTIC฀CELL฀AS฀ELECTRICITY฀PASSES฀THROUGH฀DEIONIZED฀WATER�฀
$URING฀ELECTROLYSIS�฀OXYGEN฀AND฀OTHER฀IMPURITIES฀COLLECT฀AT฀THE฀
NICKEL฀ANODE฀AND฀ARE฀VENTED฀FROM฀THE฀GENERATOR�฀(YDROGEN฀
IONS฀COLLECT฀AT฀AND฀PASS฀THROUGH฀THE฀TUBULAR฀PALLADIUM฀CATHODE฀
DRIVEN฀BY฀THE฀APPLIED฀ELECTRIC฀POTENTIAL�฀)NSIDE฀THE฀TUBES�฀THE฀
HYDROGEN฀RECOMBINES฀TO฀FORM฀PURIlED฀MOLECULAR฀HYDROGEN�฀
4HE฀NEWLY฀FORMED฀HYDROGEN฀IS฀UNDER฀PRESSURE฀AND฀READY฀TO฀
BE฀DELIVERED฀TO฀THE฀USAGE฀POINT�฀4HE฀PURITY฀OF฀THE฀HYDROGEN฀IS฀
ENSURED฀BY฀THE฀FACT฀THAT฀THE฀PALLADIUM฀MEMBRANE฀ALLOWS฀ONLY฀
HYDROGEN฀AND฀ITS฀ISOTOPES฀TO฀PASS�

4HE฀HYDROGEN฀PRESSURE฀AT฀THE฀OUTLET฀IS฀REGULATED฀BY฀AN฀ELEC

TRONIC฀PRESSURE฀CONTROL฀CIRCUIT�฀!฀PRESSURE฀TRANSDUCER฀MONITORS฀
THE฀HYDROGEN฀PRESSURE฀AT฀A฀POINT฀BETWEEN฀THE฀CELL฀AND฀THE฀
OUTLET฀OF฀THE฀HYDROGEN฀GENERATOR�฀4HE฀CONTROL฀CIRCUIT฀ADJUSTS฀THE฀
ELECTRICAL฀CURRENT฀TO฀MAINTAIN฀THE฀SET฀HYDROGEN฀PRESSURE�฀+EY฀
SAFETY฀FEATURES฀INCLUDE฀MINIMAL฀HYDROGEN฀STORAGE฀CAPACITY�฀A฀
PRODUCTION฀CONTROL฀SWITCH�฀AN฀ELECTROLYTIC฀LEAK฀DETECTOR�฀AN฀OVER

TEMPERATURE฀SWITCH�฀A฀PRESSURE฀SENSOR฀AND฀A฀LOW฀WATER฀SHUTOFF฀
CONTROL�฀4HE฀GENERATORS฀ALSO฀HAVE฀BUILT
IN฀SYSTEM฀DIAGNOSTICS฀TO฀
MONITOR฀THE฀PERFORMANCE฀AND฀OPERATION฀OF฀THE฀GENERATOR�

!NNUAL฀MAINTENANCE฀AND฀ELECTRICITY฀COSTS฀ARE฀ONLY฀����฀PER฀
YEAR�฀4HE฀PRIMARY฀MAINTENANCE฀ACTIVITIES฀ARE฀lLLING฀THE฀FEED฀
WATER฀BOTTLE฀AND฀CHANGING฀THE฀ELECTROLYTE฀SOLUTION�฀)F฀THE฀
GENERATOR฀IS฀OPERATED฀��฀HOURS฀PER฀DAY฀AT฀THE฀RATED฀MAXIMUM฀
mOW�฀THE฀WATER฀IN฀THE฀FEED฀BOTTLE฀LASTS฀FOR฀�฀TO฀��฀DAYS�฀!T฀THIS฀
POINT�฀THE฀WATER฀RESERVOIR฀IS฀RElLLED฀USING฀DEIONIZED฀WATER฀WITH฀
A฀RATING฀OF฀�฀-EGAOHM
CM฀OR฀BETTER�฀4HE฀ELECTROLYTE฀SOLUTION฀
MUST฀BE฀CHANGED฀ONCE฀EACH฀YEAR฀TO฀MAINTAIN฀EFlCIENT฀OPERA

TION฀OF฀THE฀HYDROGEN฀GENERATOR�฀4HE฀ELECTROLYTE฀IS฀A฀SPECIALLY฀
PREPARED฀SOLUTION฀OF฀SODIUM฀HYDROXIDE�

4HE฀NET฀RESULT฀WAS฀A฀SUBSTANTIAL฀AND฀EASILY฀MEASURED฀฀
COST฀SAVINGS฀AS฀WELL฀AS฀SIGNIlCANT฀INTANGIBLE฀BENElTS�฀h4HE฀
HYDROGEN฀GENERATOR฀MORE฀THAN฀PAID฀FOR฀ITSELF฀IN฀THE฀lRST฀YEAR฀
OF฀OPERATION฀AND฀HAS฀GENERATED฀SAVINGS฀OF฀APPROXIMATELY฀
�������฀PER฀MACHINE฀OR฀�������฀TOTAL฀EACH฀YEAR฀SINCE�v฀฀
4ROTTIER฀SAID�฀h)N฀ADDITION�฀WE฀HAVE฀ELIMINATED฀THE฀TIME฀AND฀฀
AGGRAVATIONS฀THAT฀WERE฀PREVIOUSLY฀INVOLVED฀IN฀PURCHASING�฀
INSTALLING฀AND฀MONITORING฀THE฀GAS฀CYLINDERS�฀)N฀MY฀OPINION�฀฀
ON
SITE฀GENERATION฀IS฀THE฀WAVE฀OF฀THE฀FUTURE฀IN฀GAS฀฀
CHROMATOGRAPHY�v
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"!3&฀#ORPORATION฀IS฀THE฀.ORTH฀!MERICAN฀MEMBER฀OF฀THE฀"!3&฀
'ROUP�฀4HE฀CORPORATION฀EMPLOYS฀ABOUT฀������฀PEOPLE฀AT฀��฀MAJOR฀
PRODUCTION฀FACILITIES฀IN฀.ORTH฀!MERICA�฀"!3&฀#ORPORATION�S฀HIGHLY฀
DIVERSIlED฀PRODUCT฀MIX฀INCLUDES฀PRINTING฀LINKS฀AND฀PLATES�฀ANTIFREEZE�฀
AUDIO�฀VIDEO฀AND฀COMPUTER฀RECORDING฀MEDIA�฀AUTOMOTIVE฀COATINGS�฀
BASIC฀COLORANTS�฀CROP฀PROTECTION฀PRODUCTS�฀PHARMACEUTICALS฀AND฀
PLASTICS�

%RNIE฀"EDARD�฀A฀3ENIOR฀#HEMIST฀AT฀THE฀COMPANY�S฀'REENVILLE�฀
/HIO฀RESIN฀PLANT�฀WAS฀USING฀CYLINDERS฀OF฀HYDROGEN฀AND฀ZERO฀AIR฀
TO฀SUPPLY฀FUEL฀AND฀AIR฀TO฀THE฀&LAME฀)ONIZATION฀$ETECTORS฀OF฀HIS฀TWO฀
GAS฀CHROMATOGRAPHS฀WHICH฀ARE฀USED฀TO฀FOLLOW฀THE฀COURSE฀OF฀REAC

TIONS�฀CHECK฀FOR฀RESIDUAL฀MONOMERS฀IN฀CERTAIN฀PRODUCTS�฀CHECK฀
COMPOSITIONS฀ON฀SOLVENT฀BLENDS�฀AND฀ANALYZE฀WASTE฀WATER�฀!LTHOUGH฀
THE฀CYLINDERS฀PROVIDED฀ADEQUATE฀GAS฀PURITY�฀HE฀HAD฀SOME฀CONCERNS฀
ABOUT฀THE฀HANDLING฀OF฀THE฀CYLINDERS�฀h7E฀WEREN�T฀EXPERIENCING฀ANY฀
PROBLEMS฀WITH฀GAS฀PURITY�฀BUT฀IT฀WAS฀AN฀UNWIELDY฀SITUATION฀HAN

DLING฀THE฀CYLINDERS�฀AND฀)฀WASN�T฀HAPPY฀WITH฀IT�v฀!NOTHER฀PROBLEM฀
OCCURRED฀WHEN฀THE฀CYLINDERS฀WERE฀NOT฀MONITORED฀CAREFULLY�฀h7E฀
WOULD฀KNOW฀THAT฀A฀CYLINDER฀NEEDED฀TO฀BE฀CHANGED฀WHEN฀THE฀&LAME฀
)ONIZATION฀$ETECTOR฀WENT฀OUT�฀.O฀DAMAGE฀WOULD฀OCCUR�฀BUT฀WE฀
WOULD฀HAVE฀TO฀CHANGE฀THE฀CYLINDER�฀START
UP�฀AND฀REPEAT฀THE฀RUN฀
WHICH฀WAS฀AN฀INCONVENIENCE�v฀4O฀CHANGE฀A฀CYLINDER�฀A฀PERSON฀HAD฀
TO฀REMOVE฀THE฀REGULATOR�฀REPLACE฀THE฀CYLINDER฀AND฀RE
ATTACH฀THE฀
REGULATOR�฀)F฀THE฀REGULATOR฀WAS฀NOT฀SEATED฀PROPERLY�฀THE฀CYLINDER฀
WOULD฀LEAK�฀RESULTING฀IN฀GAS฀LOSS�฀3INCE฀A฀MOVE฀TO฀A฀NEW฀LABORATORY฀
WAS฀PLANNED�฀%RNIE฀THOUGHT฀THAT฀IT฀WOULD฀BE฀IDEAL�฀AT฀THIS฀TIME�฀
TO฀ELIMINATE฀THE฀INCONVENIENCES฀ASSOCIATED฀WITH฀HANDLING฀GAS฀
CYLINDERS�฀4HE฀GENERATOR฀WAS฀REVIEWED฀AND฀APPROVED฀BY฀THE฀SITE฀
SAFETY฀COMMITTEE฀PRIOR฀TO฀ITS฀INSTALLATION฀IN฀THE฀NEW฀LABORATORY�฀

7HEN฀CONTACTED฀BY฀"!3&�฀0ARKER฀(ANNIlN฀#ORPORATION�฀฀
(AVERHILL�฀-!฀RECOMMENDED฀THE฀0ARKER฀"ALSTON¤฀:ERO฀!IR฀฀
'ENERATOR�฀4HE฀'ENERATOR฀REDUCES฀THE฀TOTAL฀HYDROCARBON฀CONTENT฀
OF฀COMPRESSED฀AIR฀TO฀LESS฀THAN฀����฀PPM�฀MEASURED฀AS฀METHANE�฀
BY฀USING฀CATALYTIC฀OXIDATION฀TO฀CONVERT฀HYDROCARBONS฀TO฀CARBON฀
DIOXIDE฀AND฀WATER�฀4HE฀'ENERATOR฀IS฀A฀COMPLETE฀SYSTEM฀WITH฀
CAREFULLY฀MATCHED฀COMPONENTS฀ENGINEERED฀FOR฀EASY฀INSTALLATION�฀

OPERATION฀AND฀LONG฀TERM฀RELIABILITY�฀3TANDARD฀FEATURES฀INCLUDE฀
COALESCING฀PRElLTERS฀WITH฀AUTOMATIC฀DRAINS�฀STATE
OF
THE
ART฀
HEATER฀MODULE฀AND฀A฀MEMBRANE฀lNAL฀lLTER�

h)NSTALLATION฀WAS฀EASY�฀!LL฀WE฀HAD฀TO฀DO฀WAS฀JUST฀HOOK฀THE฀฀
:ERO฀!IR฀'ENERATOR฀UP฀TO฀THE฀PLANT฀AIR฀LINE฀AND฀THEN฀GET฀IT฀UP฀฀
AND฀RUNNING�v

%RNIE฀IS฀PLEASED฀TO฀REPORT฀THAT฀THE฀'ENERATOR฀hHAS฀BEEN฀RUN

NING฀TROUBLE
FREEv฀SINCE฀IT฀WAS฀INSTALLED�฀h4HE฀'#฀BASELINES฀
HAVE฀BEEN฀NICE฀AND฀STABLE฀WITH฀NO฀mUCTUATIONS�v฀4HE฀UNIT฀HAS฀
COMPLETELY฀ELIMINATED฀THE฀PROBLEMS฀ASSOCIATED฀WITH฀HANDLING฀
GAS฀CYLINDERS�฀%RNIE฀ALSO฀REPORTS฀THAT฀PRIOR฀TO฀INSTALLATION�฀
h"!3&฀WAS฀USING฀APPROXIMATELY฀�
�฀CYLINDERS฀OF฀ZERO฀AIR฀A฀
WEEK฀AT฀AN฀ANNUAL฀COST฀OF฀�������฀NOT฀INCLUDING฀DEMURRAGE฀
AND฀SHIPPING฀FEES�v฀4HE฀'ENERATOR฀PAID฀FOR฀ITSELF฀IN฀SIX฀MONTHS�

)NDUSTRIAL฀0ROCESS฀0RODUCTS฀AND฀
4ECHNOLOGY

฀ ฀ ฀ ฀ ฀ ฀ ฀ ฀ ฀

"!3&฀Corporation฀%LiMinateS฀CoStLY�฀)nConVenient฀CYLinDerS฀oF฀:ero฀!ir฀WitH฀.eW฀:ero฀!ir฀'enerator
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4HE฀PURPOSE฀OF฀PROVIDING฀A฀DRY�฀#/�
FREE฀PURGE฀TO฀AN฀&4)2฀฀
SPECTROMETER฀IS฀TWOFOLD�฀4HE฀PURGE฀PREVENTS฀DETERIORATION฀OF฀฀
THE฀BEAMSPLITTER฀BY฀MOISTURE฀AND฀ALSO฀ELIMINATES฀UNDESIRED฀฀
ABSORBANCE฀BY฀WATER฀AND฀CARBON฀DIOXIDE฀IN฀THE฀BACKGROUND�฀฀
#ONSEQUENTLY�฀THE฀PURGE฀ENHANCES฀THE฀INSTRUMENT�S฀RELIABILITY฀BY฀
THE฀REDUCTION฀OF฀THE฀POTENTIAL฀NEED฀FOR฀SERVICE฀AND฀INCREASES฀THE฀
ACCURACY฀OF฀ANALYSIS฀BY฀THE฀ELIMINATION฀OF฀INCONSISTENCIES฀IN฀THE฀
BACKGROUND฀LEVELS฀OF฀WATER฀AND฀CARBON฀DIOXIDE�

!฀STUDY฀WAS฀UNDERTAKEN฀TO฀DEMONSTRATE฀THE฀INCONSISTENCY฀IN฀฀
BACKGROUND฀LEVELS฀OF฀WATER฀AND฀CARBON฀DIOXIDE฀FOR฀AN฀UNPURGED�฀
SEALED�฀AND฀DESICCATED฀&4)2฀SPECTROMETER฀AS฀COMPARED฀TO฀A฀
SEALED฀AND฀DESICCATED฀&4)2฀SPECTROMETER฀WITH฀THE฀SAMPLE฀฀
COMPARTMENT฀PURGED�

!LL฀OF฀THE฀TESTING฀DISCUSSED฀IN฀THIS฀APPLICATION฀NOTE฀WAS฀CONDUCTED฀
BY฀AN฀INDEPENDENT฀CONSULTANT฀WITH฀EXTENSIVE฀EXPERIENCE฀IN฀THE฀
lELD฀OF฀&4)2฀SPECTROSCOPY฀WHO฀IS฀UNBIASED฀TOWARD฀THE฀INSTRU


MENT฀AND฀THE฀PURGE฀GAS฀GENERATOR�฀4HE฀TESTS฀WERE฀PERFORMED฀
ON฀AN฀&4)2฀SPECTROMETER฀THAT฀WAS฀DESIGNED฀AS฀A฀SEALED฀AND฀
DESICCATED฀INSTRUMENT฀TO฀BE฀OPERATED฀WITHOUT฀PURGED฀GAS�฀!LL฀
DATA฀WERE฀COLLECTED฀IN฀SCAN฀SETS฀OF฀FOUR฀SCANS฀AND฀EACH฀SCAN฀
TOOK฀APPROXIMATELY฀��฀SEC�฀/NE฀SCAN฀WAS฀RECORDED฀FOR฀THE฀
BACKGROUND฀SPECTRUM฀AND฀A฀SECOND฀WAS฀COLLECTED฀TO฀PRODUCE฀
THE฀����฀TRANSMITTANCE฀LINE�฀&OR฀SOME฀SPECTRA�฀SCAN฀SETS฀
WERE฀COLLECTED฀CONSECUTIVELY�฀FOR฀OTHERS�฀THERE฀WAS฀A฀TIME฀LAG฀
BETWEEN฀THE฀COLLECTION฀OF฀THE฀SCANS�฀4HE฀SPECIlC฀CONDITIONS฀ARE฀
NOTED฀IN฀THE฀DISCUSSION฀OF฀RESULTS�฀!LL฀SPECTRA฀WERE฀APODIZED฀
WITH฀THE฀.ORTON
"EER฀STRONG฀FUNCTION�฀4HE฀DETECTOR฀WAS฀A฀DEU

TERATED฀TRIGLYCINE฀SULFATE฀�$4'3	฀DETECTOR�

%XperiMentaL
4WO฀SETS฀OF฀TESTS฀WERE฀CONDUCTED฀IN฀ORDER฀TO฀DEMONSTRATE฀THE฀
EFFECT฀OF฀PURGING฀AN฀&4)2฀SPECTROMETER฀SAMPLE฀COMPART

MENT�฀4HE฀lRST฀SET฀OF฀TESTS฀CONSISTS฀OF฀VARIOUS฀SCANS฀WITHOUT฀
THE฀INSTRUMENT฀SAMPLE฀COMPARTMENT฀BEING฀PURGED�฀4HE฀SECOND฀
SET฀OF฀TESTS฀DEMONSTRATES฀THE฀EFFECT฀OF฀PURGING฀THE฀SPECTROMETER฀
SAMPLE฀COMPARTMENT�

!฀MODEL฀��
��.!฀&4)2฀PURGE฀GAS฀GENERATOR฀�0ARKER฀(ANNIlN฀
#ORPORATION�฀(AVERHILL�฀-!	฀WAS฀USED฀AS฀THE฀SOURCE฀OF฀PURGE฀
GAS฀IN฀THE฀EXPERIMENTS�฀4HE฀GENERATOR฀WAS฀CONNECTED฀DIRECTLY฀
TO฀AN฀AIR฀LINE฀AND฀OPERATED฀AT฀��฀PSIG�฀4HE฀AIR฀WAS฀TREATED฀PRIOR฀
TO฀ENTERING฀THE฀GENERATOR฀BY฀A฀CONDENSING฀UNIT฀IN฀ORDER฀TO฀RE

MOVE฀GROSS฀QUANTITIES฀OF฀WATER�฀AND฀BY฀lLTRATION฀TO฀REMOVE฀OIL฀
DROPLETS�฀$URING฀EXPERIMENTS฀WITH฀THE฀USE฀OF฀A฀PURGE฀GAS�฀THE฀
GAS฀ENTERED฀THE฀SAMPLE฀COMPARTMENT฀AT฀A฀mOW฀RATE฀OF฀���฀SCFM�

2eSULtS
0ERFORMANCE฀WITHOUT฀SAMPLE฀COMPARTMENT฀PURGE฀ ฀
SHOWS฀A฀SINGLE
BEAM฀SPECTRUM฀OF฀AN฀UNPURGED�฀SEALED�฀AND฀
DESICCATED฀&4)2฀SPECTROMETER�฀&IGURE฀�฀SHOWS฀THE฀����฀
TRANSMITTANCE฀LINE฀FOR฀THE฀SAME�฀UNPURGED฀SPECTROMETER�฀
4HIS฀LINE฀WAS฀PRODUCED฀FROM฀TWO฀CONSECUTIVE฀SCAN฀SETS�฀4HE฀
SPECTROMETER฀SAMPLE฀COMPARTMENT฀HAD฀NOT฀BEEN฀OPENED฀FOR฀
AT฀LEAST฀�฀HR�฀4HE฀TIME฀BETWEEN฀THE฀TWO฀SCAN฀SETS฀WAS฀LESS฀THAN฀
�฀MIN�฀$ESPITE฀THE฀FACT฀THAT฀THERE฀WAS฀A฀SEALED฀ATMOSPHERE฀IN฀
THE฀SYSTEM�฀IT฀CAN฀CLEARLY฀BE฀SEEN฀THAT฀THERE฀IS฀A฀CHANGE฀IN฀THE฀
CARBON฀DIOXIDE฀CONCENTRATION�4HE฀PROBLEM฀IS฀THAT฀THE฀INTERFER

OMETER฀COMPARTMENT฀IS฀SEALED�฀BUT฀THE฀SAMPLE฀COMPARTMENT฀IS฀
NOT�฀4HE฀CARBON฀DIOXIDE฀AND฀WATER฀LEVELS฀IN฀THE฀ATMOSPHERE฀
CHANGE฀฀BECAUSE฀THE฀OPERATOR฀IS฀IN฀THE฀VICINITY฀OF฀THE฀SPECTROM

ETER�฀)F฀THE฀OPERATOR฀WERE฀TO฀CEASE฀BREATHING�฀THERE฀WOULD฀BE฀NO฀
RECORDED฀CHANGE฀IN฀THE฀CARBON฀DIOXIDE฀OR฀WATER฀LEVELS�฀)F฀THE฀
TIME฀BETWEEN฀SCANS฀INCREASES�฀THE฀SITUATION฀BECOMES฀WORSE�฀
4HIS฀IS฀ILLUSTRATED฀IN฀ �฀4HE฀TIME฀BETWEEN฀SCANS฀WAS฀��฀
MIN�฀4HE฀SPECTROMETER฀WAS฀NOT฀OPENED฀IN฀THIS฀TIME�฀BUT฀฀THE฀฀
OPERATOR฀WAS฀IN฀THE฀LABORATORY฀DURING฀THAT฀PERIOD�฀4HE฀OPERA

TOR฀WAS฀IN฀THE฀LABORATORY฀DURING฀THAT฀PERIOD�฀4HE฀OPERATOR฀WAS฀
ACROSS฀THE฀ROOM฀FOR฀MOST฀OF฀THE฀TIME�฀AND฀WAS฀ALONE�฀
฀

!MERICAN฀,ABORATORY

-R�฀$ALY฀IS฀"USINESS฀$EVELOPMENT฀-ANAGER฀AND฀฀
-R�฀#ONNAUGHTON฀IS฀4ECHNICAL฀3ALES฀-ANAGER�฀฀
0ARKER฀(ANNIlN฀#ORPORATION�฀���฀.ECK฀2D�฀(AVERHILL�฀-!฀฀
�����
�����฀4EL�฀���
���
����฀OR฀���
���
�����฀฀
&AX�฀���
���
����

&IGURE฀��฀฀
����฀
4RANSMITTANCE฀
FROM฀
UNPURGED�฀
SEALED�฀AND฀
DESICCATED฀
&4)2฀
SPECTROMETER�

&IGURE฀��฀
3INGLE
BEAM฀
SPECTRUM฀
FROM฀
UNPURGED�฀
SEALED�฀AND฀
DESICCATED฀
&4)2฀
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฀INDICATES฀THAT฀THE฀CARBON฀DIOXIDE฀AND฀WATER฀CONTENT฀
OF฀THE฀AIR฀CHANGE฀AS฀A฀RESULT฀OF฀ONE฀PERSON฀BEING฀IN฀A฀ROOM฀OF฀
APPROXIMATELY฀����฀FT��฀)N฀THIS฀CASE�฀THE฀WATER฀LEVEL฀ACTUALLY฀
DECREASED�฀BUT฀THERE฀WAS฀A฀MARKED฀INCREASE฀IN฀THE฀AMOUNT฀OF฀
#/�฀IN฀THE฀AIR�฀)N฀AN฀ACTUAL฀EXPERIMENT�฀SCAN฀SETS฀SHOULD฀NEVER฀BE฀
COLLECTED฀��฀MIN฀APART�฀4HIS฀lGURE฀SIMPLY฀ILLUSTRATES฀HOW฀SEVERE฀
THE฀LACK฀OF฀PURGE฀CAN฀BE฀EVEN฀FOR฀A฀SEALED฀SYSTEM�

!฀NEW฀BACKGROUND฀SCAN฀SET฀WAS฀COLLECTED�฀AND฀THE฀SAMPLE฀CELL฀WAS฀
OPENED฀FOR฀��฀SEC�฀THEN฀ANOTHER฀SCAN฀SET฀WAS฀COLLECTED฀IMME

DIATELY฀AFTER฀THE฀SAMPLE฀COMPARTMENT฀WAS฀CLOSED�฀4HE฀RESULTING฀
����฀TRANSMITTANCE฀LINE฀IS฀SHOWN฀IN฀ �฀!S฀CAN฀BE฀SEEN฀
FROM฀THIS฀SPECTRUM�฀THE฀LEVEL฀OF฀ATMOSPHERIC฀WATER฀HAS฀DECREASED฀
AND฀THE฀LEVEL฀OF฀CARBON฀DIOXIDE฀HAS฀INCREASED�฀7ITHOUT฀PURGE�฀IT฀IS฀
VIRTUALLY฀IMPOSSIBLE฀TO฀MAINTAIN฀THE฀ATMOSPHERIC฀ABSORPTION฀BANDS฀
AS฀CONSTANT฀WHILE฀A฀SAMPLE฀IS฀CHANGED�฀4HE฀LEVELS฀OF฀THESE฀
VAPORS฀AND฀GASES฀ARE฀CONSTANTLY฀CHANGING�฀AND฀THE฀SPECTROMETER฀
IS฀A฀VERY฀GOOD฀DETECTOR฀FOR฀THE฀CHANGE�฀%VEN฀IF฀THE฀OPERATOR฀WERE฀
TO฀HOLD฀HIS฀OR฀HER฀BREATH฀WHILE฀OPENING฀THE฀SAMPLE฀COMPARTMENT�฀
THE฀AMBIENT฀LEVEL฀OF฀WATER฀AND฀#/�฀IN฀THE฀ATMOSPHERE฀HAS฀ENOUGH฀
mUCTUATION฀THAT฀IT฀IS฀IMPOSSIBLE฀TO฀MAINTAIN฀A฀CONSTANT฀LEVEL฀OF฀
WATER฀AND฀#/��

0ERFORMANCE฀WITH฀THE฀SAMPLE฀COMPARTMENT฀PURGED
4HE฀SEALED฀AND฀DESICCATED฀SPECTROMETER฀USED฀IN฀THIS฀STUDY฀
HAS฀A฀PURGE฀PORT฀WITH฀A฀LINE฀THAT฀LEADS฀DIRECTLY฀TO฀THE฀SAMPLE฀
COMPARTMENT�฀4HIS฀IS฀PROVIDED฀SO฀THAT฀THE฀ATMOSPHERE฀WITHIN฀
THE฀SAMPLE฀COMPARTMENT฀CAN฀BE฀PURGED฀AND฀MAINTAINED฀IN฀A฀
WATER
FREE฀AND฀CARBON฀DIOXIDE
FREE฀STATE�฀ ฀IS฀A฀SINGLE

BEAM฀SPECTRUM฀OF฀THE฀SPECTROMETER฀ONCE฀THE฀SAMPLE฀COMPART

MENT฀HAD฀BEEN฀TOTALLY฀PURGED฀BY฀THE฀PURGE฀GAS฀GENERATOR�฀7HEN฀
THIS฀IS฀COMPARED฀WITH฀ �฀IT฀IS฀EVIDENT฀THAT฀THE฀WATER฀AND฀
THE฀#/�฀BANDS฀HAVE฀REDUCED฀IN฀INTENSITY�฀BUT฀THERE฀IS฀STILL฀PLENTY฀
OF฀WATER฀IN฀THE฀DESICCATED฀COMPARTMENT�฀)T฀SHOULD฀BE฀MENTIONED�฀
HOWEVER�฀THAT฀THE฀DESICCANT฀WAS฀AT฀THE฀END฀OF฀ITS฀CYCLE�฀CONSE

QUENTLY�฀THERE฀IS฀MORE฀WATER฀THAN฀THERE฀WOULD฀BE฀IF฀THE฀DESIC

CANT฀WERE฀FRESH�฀(EREIN฀LIES฀ANOTHER฀PROBLEM฀WITH฀SEALED฀AND฀
DESICCATED฀SYSTEMS�฀4HE฀DRYNESS฀OF฀THE฀SEALED฀INTERFEROMETER฀
COMPARTMENT฀CHANGES฀AS฀THE฀DESICCANT฀BECOMES฀SATURATED�฀
4HE฀CORRESPONDING฀����฀LINE฀FROM฀THE฀PURGED฀SAMPLE฀COMPART

MENT฀IS฀SHOWN฀IN฀ �฀4HE฀SAMPLE฀COMPARTMENT฀DOOR฀HAD฀
NOT฀BEEN฀OPENED฀BETWEEN฀THE฀TWO฀CONSECUTIVE฀SCAN฀SETS�฀SO฀THE฀
����฀LINE฀IS฀AGAIN฀VERY฀GOOD�

)F฀THE฀SAMPLE฀COMPARTMENT฀IS฀OPEN฀FOR฀��฀SEC�฀THEN฀CLOSED�฀AND฀A฀
NEW฀����฀LINE฀IS฀MEASURED฀WITH฀THE฀BACKGROUND฀SPECTRA฀FROM฀
BEFORE฀THE฀DOOR฀HAD฀BEEN฀OPENED�฀THE฀RESULTING฀����฀LINE฀IS฀
SHOWN฀IN฀ ฀#LEARLY�฀THERE฀IS฀A฀GREAT฀DEAL฀OF฀WATER฀VAPOR฀IN฀
THE฀SPECTRA�฀)F฀THE฀SYSTEM฀WERE฀ALLOWED฀TO฀PURGE฀FOR฀�฀MIN�฀THE฀
WATER฀VAPOR฀AND฀#/�฀THAT฀WERE฀IN฀THE฀SAMPLE฀COMPARTMENT

&IGURE฀��฀

&IGURE฀��
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&IGURE฀��฀

&IGURE฀��

&IGURE฀��฀

฀ARE฀COMPLETELY฀REMOVED�฀4HIS฀CAN฀BE฀SEEN฀IN฀&IGURE฀�฀WHERE฀A฀
����฀LINE฀IS฀OBTAINED฀FROM฀THE฀BACKGROUND฀SPECTRA฀BEFORE฀THE฀
DOOR฀WAS฀OPENED�฀AND฀A฀NEW฀SCAN฀WAS฀COLLECTED฀�฀MIN฀AFTER฀THE฀
DOOR฀WAS฀CLOSED�฀&IGURE฀��฀��฀AND฀�฀ILLUSTRATE฀THAT฀SIMPLE฀PURG

ING฀THE฀SAMPLE฀COMPARTMENT฀WILL฀PROVIDE฀GOOD฀RESULTS�฀4HIS�฀OF฀
COURSE�฀DOES฀NOT฀REMOVE฀ALL฀OF฀THE฀WATER฀AND฀#/��฀AND฀THE฀WATER฀
VAPOR฀AND฀THE฀#/�฀GAS฀ARE฀STILL฀PRESENT฀IN฀THE฀DESICCATED฀CHAMBER�฀
.ONETHELESS�฀IF฀A฀SYSTEM฀IS฀PURGED฀ONLY฀IN฀THE฀SAMPLE฀COMPART

MENT�฀IT฀IS฀FAR฀BETTER฀THAN฀NOT฀PURGING฀AT฀ALL�

ConCLUSion
#HANGING฀LEVELS฀OF฀#/�฀AND฀WATER฀VAPOR฀IN฀A฀LABORATORY฀ATMO

SPHERE฀CAN฀RESULT฀IN฀INTERFERENCE฀FROM฀THESE฀CONTAMINANTS฀FOR฀
UNPURGED฀&4)2฀SPECTROMETERS�฀4HE฀CHANGING฀LEVELS฀OF฀#/�฀AND฀
WATER฀ARE฀PRIMARILY฀A฀RESULT฀OF฀OPERATOR฀BREATHING�฀AND฀THE฀EXTENT฀
OF฀INTERFERENCE฀TO฀THE฀&4)2฀SPECTRA฀IS฀DEPENDENT฀ON฀THE฀AMOUNT฀
OF฀TIME฀ELAPSED฀BETWEEN฀THE฀BACKGROUND฀SPECTRA฀AND฀THE฀SAMPLE฀
SPECTRA�

0URGING฀OF฀THE฀SAMPLE฀COMPARTMENT฀INCREASES฀THE฀RELIABILITY฀AND฀
CONSISTENCY฀OF฀&4)2฀SPECTRA�฀4HE฀EXPERIMENTS฀DESCRIBED฀ABOVE฀
CLEARLY฀IDENTIlED฀THE฀NEED฀FOR฀PURGE�฀EVEN฀FOR฀THE฀PURGELESS฀
SEALED฀AND฀DESICCATED฀&4)2฀SPECTROMETER฀SAMPLE฀COMPARTMENT�฀
4HE฀PURGE฀GAS฀GENERATOR฀PROVED฀TO฀BE฀A฀SUITABLE฀SOURCE฀OF฀PURGE฀
GAS฀FOR฀SUCH฀&4)2฀SPECTROMETERS�

&IGURE฀��
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!฀DRUG฀METABOLISM฀LABORATORY฀IS฀NOW฀SAVING฀��������฀PER฀YEAR฀
IN฀CYLINDER฀COSTS฀ALONE฀BY฀GENERATING฀ITS฀OWN฀NITROGEN�฀0lZER�฀)NC�฀
�'ROTON�฀#4	฀HAS฀ALSO฀SAVED฀THE฀TIME฀REQUIRED฀TO฀CHANGE฀��฀GAS฀CYL

INDERS฀PER฀DAY�฀WHICH฀WOULD฀KEEP฀ONE฀PERSON฀BUSY฀FOR฀THE฀ENTIRE฀DAY�฀
4HE฀LABORATORY฀USES฀NITROGEN฀AS฀CURTAIN฀GAS฀AND฀SHIELD฀GAS฀IN฀MASS฀
SPECTROMETERS฀USED฀IN฀HIGH
THROUGHPUT฀SCREENING฀APPLICATIONS�฀4HE฀฀
ON
SITE฀NITROGEN฀GENERATION฀SYSTEM฀USES฀A฀MEMBRANE฀SEPARATION฀
TECHNIQUE฀TO฀PRODUCE฀NITROGEN฀FROM฀AIR฀ON฀DEMAND฀WITH฀VIRTUALLY฀NO฀
OPERATING฀COSTS�

!N฀IMPORTANT฀PORTION฀OF฀DRUG฀DEVELOPMENT฀IS฀DETERMINING฀THE฀PHAR

MACOKINETICS�THE฀IMPACT฀OF฀THE฀BODY฀ON฀THE฀DRUG�฀!N฀ASPECT฀OF฀THE฀
STUDY฀OF฀PHARMACOKINETICS฀IS฀CONCERNED฀WITH฀MEASURING฀THE฀RATE฀AND฀
EXTENT฀WITH฀WHICH฀THE฀DRUG฀IS฀ABSORBED฀INTO฀THE฀SYSTEMIC฀CIRCULATION฀
AND฀THE฀MANNER฀THROUGH฀WHICH฀THE฀BODY฀DISPOSES฀OF฀THE฀DRUG�฀/NE฀
GOAL฀IS฀TO฀DETERMINE฀A฀DOSING฀REGIMEN฀THAT฀WILL฀MAINTAIN฀THE฀DRUG฀IN฀
THE฀BODY฀AT฀A฀LEVEL฀AT฀WHICH฀IT฀IS฀THERAPEUTICALLY฀EFFECTIVE฀WITHOUT฀ANY฀
UNDESIRABLE฀TOXIC฀OR฀SIDE฀EFFECTS�

2iSe฀oF฀MaSS฀SpeCtroMetrY
4O฀MEASURE฀HOW฀RAPIDLY฀THE฀BODY฀DISPOSES฀OF฀DRUGS�฀THE฀DRUG฀
METABOLISM฀GROUP฀MUST฀PERFORM฀A฀HUGE฀NUMBER฀OF฀ANALYTICAL฀
MEASUREMENTS฀OF฀DRUGS฀IN฀TISSUE฀SLICES฀AND฀ANIMAL฀AND฀HUMAN฀
BLOOD฀SAMPLES�฀/VER฀THE฀LAST฀SEVERAL฀YEARS�฀ATMOSPHERIC฀PRESSURE฀
IONIZATION฀�!0)	฀MASS฀SPECTROMETRY฀HAS฀BECOME฀THE฀PRIMARY฀TOOL฀FOR฀
MAKING฀THESE฀MEASUREMENTS�฀"EFORE฀A฀SAMPLE฀IS฀INTRODUCED฀INTO฀THE฀
MASS฀SPECTROMETER�฀,#฀MOBILE฀PHASE฀SOLUTION฀CONTAINING฀THE฀SAMPLE฀
IS฀NEBULIZED฀USING฀NITROGEN฀GAS�฀!S฀THE฀AEROSOL฀SPRAY฀DROPLETS฀EVAPO

RATE�฀THE฀MOLECULES฀ARE฀CHARGED�฀4HESE฀CHARGED฀GAS฀PHASE฀IONS฀ARE฀
THEN฀DRAWN฀FROM฀THE฀ATMOSPHERE฀INTO฀THE฀VACUUM฀OF฀THE฀MASS฀SPEC

TROMETER฀PASSING฀THROUGH฀A฀CURTAIN฀OF฀NITROGEN฀GAS฀TO฀DECLUSTER฀FROM฀
POLAR฀NEUTRALS฀�SOLVENTS	�฀0ARENT฀IONS฀ARE฀VERY฀READILY฀FORMED฀AND฀
CAN฀BE฀FRAGMENTED฀INTO฀DAUGHTER฀IONS฀BY฀UP
FRONT฀COLLISION฀INDUCED฀
DISSOCIATION฀�#)$	฀OR฀BETWEEN฀THE฀lRST฀AND฀SECOND฀QUADRUPOLE฀WITH฀
,#
-3
-3฀BY฀INTRODUCING฀A฀COLLISION฀GAS฀SUCH฀AS฀NITROGEN�฀!LL฀THE฀
IONS฀ARE฀ACCELERATED�฀SEPARATED�฀AND฀FOCUSED฀ONTO฀AN฀ION฀DETECTOR฀
BY฀MEANS฀OF฀A฀QUADRUPOLE฀MASS฀ANALYZER�฀4HE฀FRAGMENTATION฀PATTERN฀
USUALLY฀PROVIDES฀A฀UNIQUE฀lNGERPRINT฀OF฀A฀MOLECULE�฀ALLOWING฀POSITIVE฀
IDENTIlCATION�

.ITROGEN฀IS฀A฀CRITICAL฀REQUIREMENT฀FOR฀NEARLY฀ALL฀STATE
OF
THE
ART฀MASS฀
SPECTROMETERS�฀&IRST฀OF฀ALL�฀IT฀IS฀USED฀TO฀FORM฀A฀CURTAIN฀OF฀GAS฀BEHIND฀
THE฀INLET฀OF฀THE฀INSTRUMENT฀THAT฀PREVENTS฀AIR฀FROM฀ENTERING฀ALONG฀
WITH฀THE฀SAMPLE�฀#URTAIN฀GAS฀MUST฀BE฀MAINTAINED฀AT฀HIGHER฀THAN฀
ATMOSPHERIC฀PRESSURE฀SO฀THAT฀IT฀CONTINUALLY฀SEEPS฀OUT฀OF฀THE฀INLET฀
AND฀REQUIRES฀CONTINUAL฀REPLENISHMENT�฀3ECONDLY�฀AFTER฀THEY฀ENTER฀THE฀
INSTRUMENT�฀SAMPLE฀MOLECULES฀ARE฀ACCELERATED฀AND฀MADE฀TO฀COLLIDE฀
WITH฀A฀SECOND฀RESERVOIR฀OF฀NITROGEN�฀KNOWN฀AS฀COLLISION฀GAS�฀4HE฀PUR

POSE฀OF฀THE฀COLLISION฀GAS฀IS฀TO฀฀KNOCK฀MOLECULAR฀CLUSTERS฀APART฀฀
INTO฀INDIVIDUAL฀IONS฀THAT฀ARE฀FAR฀SIMPLER฀TO฀ANALYZE�

CoSt฀oF฀nitroGen
4HE฀DRUG฀METABOLISM฀LABORATORY฀AT฀0lZER฀WAS฀THE฀lRST฀IN฀THE฀
PHARMACEUTICAL฀INDUSTRY฀TO฀USE฀!0)฀MASS฀SPECTROMETRY฀TO฀
EVALUATE฀DRUG฀PHARMACOKINETICS�฀4HE฀COMPANY฀PURCHASED฀ONE฀฀
OF฀THE฀lRST฀LABORATORY
SCALE฀!0)฀MASS฀SPECTROMETERS฀OFFERED฀
FOR฀SALE฀ON฀A฀COMMERCIAL฀BASIS฀FROM฀3CIEX�฀FORMERLY฀A฀DIVISION฀
OF฀0ERKIN
%LMER฀�.ORWALK�฀#4	฀� 	�฀4HIS฀INSTRUMENT฀
PROVIDED฀SUBSTANTIALLY฀MORE฀UTILITY฀AND฀GREATER฀SENSITIVITY฀THAN฀
THE฀EARLIER฀ANALYTICAL฀METHODS�฀THEREFORE฀THE฀DRUG฀METABOLISM฀
LABORATORY฀SOON฀PURCHASED฀TWO฀MORE�฀4HIS฀WAS฀THE฀POINT฀AT฀
WHICH฀MANAGEMENT฀NOTICED฀THAT฀IT฀WAS฀USING฀A฀LOT฀OF฀NITROGEN�฀
4HE฀THREE฀INSTRUMENTS฀REQUIRED฀AN฀AVERAGE฀OF฀THREE฀NITROGEN฀
CYLINDERS฀PER฀DAY฀AT฀A฀TOTAL฀COST฀OF฀�����฀)N฀ADDITION�฀ABOUT฀
AN฀HOUR฀OF฀A฀TECHNICIAN�S฀TIME฀HAD฀TO฀BE฀DEVOTED฀TO฀HAULING฀
THE฀CYLINDERS฀FROM฀THE฀LOADING฀DOCK฀AND฀INSTALLING฀THEM฀IN฀THE฀
LABORATORY�

4HE฀EXPENSE฀AND฀INCONVENIENCE฀ASSOCIATED฀WITH฀THE฀USE฀OF฀
NITROGEN฀CYLINDERS฀WERE฀HIGH฀ENOUGH฀THAT฀MANAGEMENT฀WAS฀
MOTIVATED฀TO฀INVESTIGATE฀THE฀RECENT฀DEVELOPMENT฀OF฀INEXPEN

SIVE฀METHODS฀FOR฀ON
SITE฀NITROGEN฀GENERATION�฀*OINT฀VENTURES฀
BETWEEN฀INDUSTRIAL฀GAS฀COMPANIES฀AND฀CHEMICAL฀COMPANIES฀
HAVE฀RESULTED฀IN฀SUCCESSFUL฀2�$฀PROGRAMS฀TO฀IMPROVE฀GAS฀
GENERATION฀TECHNOLOGY�฀4HE฀MOST฀INmUENTIAL฀OF฀THESE฀DEVELOP

MENTS฀IS฀THE฀USE฀OF฀MEMBRANES฀AND฀SPECIALIZED฀ADSORBENTS฀฀
FOR฀THE฀PRODUCTION฀OF฀NITROGEN฀GAS�

-eMBrane฀fiLtration฀MetHoDS
4HE฀LABORATORY฀INITIALLY฀PURCHASED฀A฀MODEL฀.�
��฀NITROGEN฀
GENERATOR฀� 	�฀4HE฀SYSTEM฀UTILIZES฀PROPRIETARY฀MEM

BRANE฀SEPARATION฀TECHNOLOGY�฀4HE฀GENERATOR฀SEPARATES฀AIR฀INTO฀
ITS฀COMPONENT฀GASES฀BY฀PASSING฀INEXPENSIVE�฀CONVENTIONAL฀
COMPRESSED฀AIR฀THROUGH฀BUNDLES฀OF฀INDIVIDUAL฀HOLLOW
lBER�฀
SEMIPERMEABLE฀MEMBRANES�฀%ACH฀lBER฀HAS฀A฀PERFECTLY฀
CIRCULAR฀CROSS
SECTION฀AND฀A฀UNIFORM฀BORE฀THROUGH฀ITS฀CENTER�฀
"ECAUSE฀THE฀lBERS฀ARE฀SO฀SMALL�฀A฀GREAT฀MANY฀CAN฀BE฀PACKED฀
INTO฀A฀LIMITED฀SPACE�฀PROVIDING฀AN฀EXTREMELY฀LARGE฀MEMBRANE฀฀
SURFACE฀AREA�

4WO฀STAGES฀OF฀COALESCING฀PRElLTRATION฀ARE฀INCORPORATED฀INTO฀
THE฀GENERATOR฀TO฀PROTECT฀THE฀MEMBRANE฀MODULE฀FROM฀CONTAMI

NATION�฀4HESE฀lLTERS฀ARE฀LOCATED฀BEHIND฀THE฀lLTRATION฀ACCESS฀
PANEL�฀AND฀THEY฀REMOVE฀LIQUIDS฀AND฀PARTICULATE฀MATTER฀FROM฀THE฀
INCOMING฀AIR฀SUPPLY�฀4HE฀lLTERS฀ARE฀EQUIPPED฀WITH฀mOAT฀DRAINS฀
THAT฀AUTOMATICALLY฀OPEN฀TO฀EMPTY฀ANY฀ACCUMULATED฀LIQUID฀
INSIDE฀THE฀lLTER฀HOUSING�฀4HE฀DRAINS฀ARE฀CONNECTED฀TO฀���v฀O�D�฀
PLASTIC฀TUBING�฀WHICH฀DISCHARGES฀TO฀ATMOSPHERE฀AT฀THE฀BACK฀OF฀
THE฀NITROGEN฀GENERATOR�

!MERICAN฀,ABORATORY

.itroGen฀'eneration฀in฀a฀$rUG฀-etaBoLiSM฀,aBoratorY฀
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HiGH
pUritY฀SoUrCe
!IR฀SEPARATION฀TAKES฀PLACE฀IN฀THE฀MEMBRANE฀MODULE�฀4HE฀MODULE฀
CONSISTS฀OF฀BUNDLES฀OF฀HOLLOW
lBER฀MEMBRANES�฀4HE฀INLET฀AIR฀ENTERS฀
THE฀CENTER฀BORE฀OF฀THESE฀lBERS฀AND฀TRAVELS฀THE฀LENGTH฀OF฀THE฀lBERS�฀฀
!S฀THE฀AIR฀PASSES฀THROUGH฀THESE฀HOLLOW฀lBERS�฀OXYGEN฀AND฀WATER฀
MOLECULES฀PASS฀THROUGH฀THE฀MEMBRANE฀AT฀A฀HIGHER฀RATE฀THAN฀
NITROGEN฀MOLECULES�฀4HIS฀RESULTS฀IN฀A฀HIGH
PURITY�฀DRY฀,#
-3฀GRADE฀
NITROGEN฀GAS฀EXITING฀THE฀MEMBRANE฀MODULE�฀4HE฀OXYGEN
ENRICHED฀
PERMEATE฀STREAM฀EXITS฀THE฀MEMBRANE฀MODULE฀THROUGH฀PORTS฀ON฀THE฀
SIDE฀OF฀THE฀MODULE฀AT฀VERY฀LOW฀PRESSURE�

4HE฀lNAL฀lLTER�฀A฀����
�M฀ABSOLUTE฀MEMBRANE฀lLTER�฀PROVIDES฀A฀
CLEAN�฀COMMERCIALLY฀STERILE฀SUPPLY฀OF฀HIGH
PURITY฀NITROGEN�฀4HE฀CON

TROLS฀ON฀THE฀NITROGEN฀GENERATOR฀CONSIST฀OF฀AN฀OPERATING฀PRESSURE฀
GAUGE�฀mOWMETER฀AND฀mOW฀CONTROL฀VALVE�฀OUTLET฀PRESSURE฀REGULATOR�฀
AND฀lNAL฀GAUGE�฀0ROPER฀USE฀OF฀THESE฀CONTROLS฀ENSURES฀THE฀USER฀
OF฀A฀��n�����฀,#
-3฀GRADE฀NITROGEN฀OUTLET฀STREAM�฀DEPENDING฀
ON฀OPERATING฀PRESSURE฀AND฀mOW฀RATE�฀4HE฀PRESSURE฀GAUGES�฀WHICH฀
ARE฀MOUNTED฀ON฀THE฀FRONT฀PANEL�฀MEASURE฀OPERATING฀PRESSURE฀AND฀
OUTLET฀PRESSURE�฀4HE฀mOWMETER฀MEASURES฀THE฀mOW฀RATE฀OF฀NITROGEN฀
EXITING฀THE฀MEMBRANE฀MODULE�

CoSt฀SaVinGS
4HIS฀INITIAL฀NITROGEN฀GENERATOR฀INSTALLATION฀SAVED฀����฀PER฀DAY฀OR฀
ABOUT฀�������฀PER฀YEAR�฀4HIS฀PAID฀FOR฀THE฀APPROX�฀������฀COST฀OF฀
THE฀NITROGEN฀GENERATOR฀WITHIN฀A฀FEW฀MONTHS฀AND฀GENERATED฀SUB

STANTIAL฀SAVINGS฀FROM฀THAT฀POINT฀ON�฀(OWEVER�฀THESE฀SAVINGS฀WERE฀
SOON฀TO฀GREATLY฀INCREASE฀BECAUSE฀THE฀USE฀OF฀MASS฀SPECTROMETRY฀
AT฀THE฀DRUG฀METABOLISM฀LABORATORY฀WAS฀JUST฀BEGINNING฀TO฀TAKE฀OFF�฀
4ODAY�฀THE฀LABORATORY฀HAS฀��฀OF฀THESE฀INSTRUMENTS�฀INCLUDING฀3CIEX฀
MODEL฀���฀SINGLE฀QUADRUPOLES฀AND฀���฀AND฀���฀TRIPLE฀QUADRUPOLES฀
AND฀&INNIGAN฀�3AN฀*OSE�฀#!	฀431฀AND฀,#1฀INSTRUMENTS฀�
	�฀2ESEARCHERS฀ESTIMATE฀THAT฀IF฀THE฀LABORATORY฀WERE฀STILL฀USING฀NI


TROGEN฀CYLINDERS�฀THE฀ANNUAL฀COST฀WOULD฀BE฀IN฀THE฀AREA฀OF฀���������฀
AND฀ONE฀FULL
TIME฀EMPLOYEE฀WOULD฀BE฀REQUIRED฀TO฀INSTALL฀THE฀��฀
CYLINDERS฀PER฀DAY฀NEEDED฀TO฀KEEP฀THE฀INSTRUMENTS฀RUNNING�

)NSTEAD�฀THE฀LABORATORY฀HAS฀PURCHASED฀SEVERAL฀MODEL฀.�
��฀
NITROGEN฀GENERATORS฀AND฀A฀COMPRESSOR฀THAT฀PROVIDES฀���฀PSIG฀AIR�฀
4HE฀TOTAL฀COST฀OF฀THIS฀EQUIPMENT฀WAS฀ABOUT฀��������฀!S฀A฀RESULT�฀IN

STEAD฀OF฀PAYING฀��������฀FOR฀NITROGEN�฀THE฀COST฀IS฀NEARLY฀ZERO�฀4HE฀
ONLY฀RECURRING฀EXPENSE฀IS฀THE฀ELECTRICITY฀REQUIRED฀TO฀OPERATE฀THE฀฀
COMPRESSOR�฀/PERATING฀COSTS฀OF฀THE฀NITROGEN฀GENERATORS฀ARE฀LIMITED฀
TO฀CHANGING฀THE฀lLTER฀ON฀EACH฀UNIT฀EVERY฀SIX฀MONTHS฀OR฀SO�฀WHICH฀
COSTS฀ABOUT฀�����฀)N฀ADDITION�฀THE฀GENERATOR฀HAS฀SAVED฀ONE฀FULL

TIME฀POSITION฀BY฀ELIMINATING฀THE฀NEED฀TO฀HANDLE฀NITROGEN฀CYLINDERS฀
AND฀ELIMINATING฀THE฀DANGER฀OF฀DOWNTIME฀CAUSED฀BY฀RUNNING฀OUT฀OF฀
NITROGEN�

:ero฀enVironMentaL฀iMpaCt
4HE฀GENERATOR฀REQUIRES฀VIRTUALLY฀NO฀ATTENTION฀BECAUSE฀IT฀USES฀
SIMPLE฀ELECTROMECHANICAL฀COMPONENTS฀SUCH฀AS฀PRESSURE฀
VESSELS�฀AND฀VALVES฀WITH฀A฀HISTORY฀OF฀RELIABILITY฀IN฀LABORATORY฀
APPLICATIONS�฀!฀KEY฀FACTOR฀IN฀THE฀INCREASED฀RELIABILITY฀PROVIDED฀BY฀
THE฀GENERATOR฀IS฀ITS฀ELIMINATION฀OF฀THE฀LOGISTICS฀OF฀THE฀GAS฀SUPPLY฀
CHAIN�฀3INCE฀THE฀NITROGEN฀GENERATOR฀SIMPLY฀SEPARATES฀AIR฀INTO฀ITS฀
CONSTITUENT฀PARTS�฀IT฀HAS฀NO฀ADVERSE฀ENVIRONMENTAL฀EFFECTS�฀"OTH฀
THE฀NITROGEN฀PRODUCED฀BY฀THE฀UNIT฀AND฀THE฀OXYGEN฀MIXTURE฀GENER

ATED฀AS฀A฀BY
PRODUCT฀CAN฀BE฀RELEASED฀INTO฀THE฀ATMOSPHERE�฀'AS฀
GENERATORS฀ARE฀ALSO฀MUCH฀SAFER฀THAN฀HIGH
PRESSURE฀CYLINDERS�฀
4HE฀GENERATOR฀TYPICALLY฀OPERATES฀AT฀A฀LOW฀PRESSURE฀OF฀AROUND฀
���฀PSIG฀AND฀STORES฀SMALL฀VOLUMES฀OF฀COMPRESSED฀GAS�฀4HE฀
STORED฀VOLUME฀IS฀MUCH฀LESS฀THAN฀�฀FT��฀COMPARED฀TO฀ABOUT฀���฀
FT�฀STORED฀IN฀A฀TYPICAL฀HIGH
PRESSURE฀GAS฀DEWAR�฀'AS฀GENERATORS฀
ALSO฀ELIMINATE฀THE฀NEED฀TO฀HANDLE฀CYLINDERS�฀WHICH฀PRESENTS฀A฀
RISK฀OF฀INJURY฀CAUSED฀BY฀DROPPING�฀LIFTING�฀OR฀ASPHYXIATION�

4HE฀DEVELOPMENT฀OF฀ON
SITE฀GAS฀GENERATORS฀IS฀VERY฀GOOD฀NEWS฀฀
FOR฀DRUG฀DEVELOPMENT฀LABORATORIES฀AND฀DIVERSE฀USERS฀OF฀MASS฀฀
SPECTROMETERS฀AND฀OTHER฀INSTRUMENTS฀THAT฀REQUIRE฀A฀REGULAR฀SUP

PLY฀OF฀NITROGEN�฀)N฀ADDITION฀TO฀SAVING฀MONEY�฀NITROGEN฀GENERATORS฀
PROVIDE฀LONG
TERM฀COST฀STABILITY฀BY฀ELIMINATING฀THE฀RISK฀OF฀GAS฀
SHORTAGES฀OR฀UNCONTROLLABLE฀VENDOR฀PRICE฀INCREASES�

-ODEL฀.�
�� &IGURE฀�
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4He฀3HiFt฀to฀/n
3ite฀'aS฀'eneration฀

/VER฀THE฀PAST฀THREE฀DECADES฀WE฀HAVE฀EXPERIENCED฀MANY฀CHANGES฀
IN฀OUR฀CULTURE�฀IN฀OUR฀HOMES�฀GOVERNMENTS�฀INSTITUTIONS฀AND฀
OCCUPATIONS�฀4ECHNOLOGICAL฀ADVANCEMENT฀HAS฀RESULTED฀IN฀THE฀
ELIMINATION฀OF฀TIME
HONORED฀TRADITIONS฀AND฀BEHAVIORS�฀)N฀MANY฀
INSTANCES�฀WE฀HAVE฀FOREVER฀CHANGED฀THE฀WAY฀WE฀DO฀THINGS�฀4HIS฀
PHENOMENA฀IS฀OFTEN฀DESCRIBED฀AS฀A฀PARADIGM฀SHIFT�฀4HE฀WORD฀
PARADIGM฀IS฀DERIVED฀FROM฀THE฀'REEK฀WORD฀PARADEIGMA�฀WHICH฀
MEANS฀PATTERN�฀EXAMPLE�฀OR฀MODEL�฀!฀PARADIGM฀SHIFT฀IS฀THE฀CHANGE฀
FROM฀A฀TRADITIONAL฀WAY฀OF฀ACTING�฀THINKING�฀OR฀DOING�฀TO฀NEWER�฀
MORE฀EFFECTIVE฀WAYS�

0ARADIGM฀SHIFTS฀ARE฀OFTEN฀MOTIVATED฀BY฀THE฀AVAILABILITY฀OF฀NEW฀TECH

NOLOGIES฀AND฀TYPICALLY฀RESULT฀IN฀OBVIOUS฀BENElTS฀SUCH฀AS฀INCREASED฀
EFlCIENCY฀AND฀CONVENIENCE�฀IMPROVED฀PERFORMANCE�฀REDUCED฀
COST฀AND฀AN฀ABILITY฀TO฀SOLVE฀DIFlCULT฀PROBLEMS�฀4WO฀EXAMPLES฀OF฀
A฀PARADIGM฀SHIFT฀ARE฀ELIMINATION฀OF฀THE฀HOME฀DELIVERY฀OF฀ICE฀BY฀
THE฀INVENTION฀AND฀COMMERCIALIZATION฀OF฀THE฀REFRIGERATOR�FREEZER฀
AND฀REPLACEMENT฀OF฀THE฀HOME฀DELIVERY฀OF฀MILK฀IN฀RESUABLE฀GLASS฀
BOTTLES฀BY฀DISPOSABLE฀PACKAGING�฀-ORE฀RECENTLY�฀THE฀DELIVERY฀OF฀
WATER฀DEIONIZATION฀TANKS฀TO฀LABORATORIES฀HAS฀BEEN฀REPLACED฀BY฀
THE฀AVAILABILITY฀OF฀POINT
OF
USE฀WATER฀PURIlCATION฀SYSTEMS�฀PERSONAL฀
COMPUTERS฀HAVE฀RESULTED฀IN฀INTERNAL฀CORPORATE฀DESKTOP฀PUBLISHING�฀
AND฀A฀PARADIGM฀SHIFT฀IN฀*APANESE฀MANUFACTURING฀HAS฀RESULTED฀IN฀
THE฀CHANGED฀PERCEPTION฀OF฀*APANESE฀PRODUCTS฀FROM฀POOR฀QUALITY฀
DURING฀THE฀����S฀AND฀����S฀TO฀AMONG฀THE฀HIGHEST฀QUALITY฀IN฀THE฀
WORLD฀DURING฀THE฀����S฀AND฀����S�฀)T฀IS฀EASY฀TO฀IMAGINE฀THE฀FUTURE฀
OBSOLESCENCE฀OF฀VIDEO฀RENTAL฀STORES฀RESULTING฀IN฀THE฀AVAILABILITY฀OF฀
MOVIES฀THROUGH฀A฀lBER฀OPTIC฀SUPERHIGHWAY฀AND฀REPLACEMENT฀OF฀
THE฀CURRENT฀INTERNAL฀COMBUSTION฀ENGINE฀BY฀ONE฀THAT฀IS฀POWERED฀BY฀
ALTERNATIVE฀FUELS฀SUCH฀AS฀NATURAL฀GAS�฀ELECTRICITY�฀OR฀HYDROGEN�

-ANY฀SUCH฀PARADIGM฀SHIFTS฀HAVE฀OCCURRED฀IN฀THE฀LABORATORY�฀INCLUD

ING฀THE฀USE฀OF฀AUTOSAMPLERS�฀COMPUTER
CONTROLLED฀INSTRUMENTATION�฀
AUTOMATED฀TITRATION�฀FUSED
SILICA฀CAPILLARY฀COLUMNS฀AND฀THE฀USE฀OF฀
SUPERCRITICAL฀mUIDS฀FOR฀EXTRACTION��฀4HIS฀ARTICLE฀DESCRIBES฀THE฀PARA

DIGM฀SHIFT฀OCCURRING฀WITHIN฀THE฀LABORATORY฀RELATED฀TO฀THE฀METHOD฀
FOR฀SUPPLYING฀COMPRESSED฀GASES฀USED฀FOR฀A฀VARIETY฀OF฀PURPOSES�

!ppLiCationS฀For฀CoMpreSSeD฀GaSeS฀
-ANY฀APPLICATIONS฀EXIST฀FOR฀COMPRESSED฀GASES฀IN฀THE฀LABORATORY�฀
4HESE฀INCLUDE฀PURGE฀GAS�฀CARRIER฀GAS�฀AND฀FUEL฀GAS฀FOR฀INSTRU

MENTS฀SUCH฀AS฀FOURIER฀TRANSFORM฀INFRARED฀SPECTROMETERS�฀GAS฀
CHROMATOGRAPHS�฀TOTAL฀ORGANIC฀CARBON฀ANALYZERS�฀NUCLEAR฀MAGNETIC฀
RESONANCE฀SPECTROMETERS฀AND฀THERMAL฀ANALYZERS�฀.ONINSTRUMENT฀
APPLICATIONS฀INCLUDE฀SOLVENT฀EVAPORATION�฀PURGING฀OF฀LASER฀GAS฀
CHAMBERS�฀USE฀WITH฀AUTOSAMPLERS�฀AND฀BLANKETING฀OF฀SOLVENTS฀AND฀
SAMPLES�฀4HE฀GASES฀TYPICALLY฀USED฀FOR฀THESE฀APPLICATIONS฀INCLUDE฀
AIR�฀NITROGEN�฀HYDROGEN�฀HELIUM�฀ARGON฀AND฀VARIOUS฀MIXTURES�฀4HE฀
REQUIRED฀GAS฀PURITY฀DEPENDS฀ON฀THE฀APPLICATION฀AND฀CAN฀RANGE฀
FROM฀lLTERED฀AIR฀TO฀RESEARCH
GRADE฀NITROGEN฀WITH฀LESS฀THAN฀�PPM฀
CONTAMINANT฀CONCENTRATION��

&OR฀THESE฀APPLICATIONS�฀COMPRESSED฀GASES฀ARE฀AN฀IMPORTANT฀฀
UTILITY�฀-UCH฀LIKE฀ELECTRICITY�฀WATER�฀NATURAL฀GAS�฀HEAT฀AND฀TEL

EPHONES�฀COMPRESSED฀GASES฀ARE฀ESSENTIAL฀TO฀THE฀OPERATION฀OF฀
THE฀LABORATORY�฀#ONSEQUENTLY�฀THE฀SOURCE฀OF฀THIS฀UTILITY฀SHOULD฀BE฀
CONVENIENT�฀RELIABLE�฀SAFE�฀AND฀COST฀EFFECTIVE�฀!S฀WITH฀MANY฀OTHER฀
UTILITIES�฀THE฀SUPPLY฀OF฀COMPRESSED฀GASES฀SHOULD฀BE฀SIMPLE฀AND฀
TAKEN฀FOR฀GRANTED�฀#URRENTLY�฀THE฀AVAILIBILITY฀OF฀ON
SITE�฀POINT
OF

USE฀GAS฀GENERATORS฀IS฀ALLOWING฀SCIENTISTS฀AND฀MANAGERS฀TO฀TREAT฀
THE฀SUPPLY฀OF฀COMPRESSED฀GASES฀AS฀A฀UTILITY฀AS฀OPPOSED฀TO฀A฀
CONTRACTED฀SERVICE�

4raDitionaL฀SoUrCe฀oF฀CoMpreSSeD฀GaSeS
%VER฀SINCE฀COMPRESSED฀GASES฀HAVE฀BEEN฀USED฀IN฀THE฀LABORA

TORY�฀THE฀ACCEPTED฀SOURCE฀HAS฀BEEN฀THE฀HIGH
PRESSURE฀GAS฀
CYLINDER�฀4HESE฀CYLINDERS฀ARE฀lLLED฀TO฀A฀HIGH฀PRESSURE�฀TYPICALLY฀
����฀PSIG�฀WITH฀THE฀REQUIRED฀GAS฀BY฀A฀SUPPLIER฀OPERATING฀A฀GAS฀
PRODUCTION฀FACILITY�฀4HE฀CYLINDERS฀ARE฀DELIVERED฀TO฀CUSTOMERS฀UPON฀
PURCHASE฀AND฀PICKED฀UP฀WHEN฀EMPTY�฀4HE฀EMPTY฀CYLINDERS฀ARE฀
THEN฀RElLLED฀AND฀DELIVERED฀TO฀ANOTHER฀CUSTOMER�

4HE฀PRIMARY฀DISADVANTAGES฀OF฀GAS฀SUPPLY฀IN฀THE฀FORM฀OF฀HIGH
฀
PRESSURE฀CYLINDERS฀ARE฀DELIVERY฀AND฀SERVICE฀INCONVENIENCES�฀
SAFETY�฀PURITY฀AND฀COST฀�INCLUDING฀HIDDEN฀COST	�฀4HE฀ADVANTAGE฀OF฀
HIGH
PRESSURE฀CYLINDERS฀IS฀THE฀AVAILABILITY฀OF฀A฀WIDE฀RANGE฀OF฀GASES฀
FOR฀APPLICATIONS฀IN฀A฀LABORATORY�

3EVERAL฀TYPES฀OF฀INCONVENIENCE฀ARE฀FREQUENTLY฀EXPERIENCED฀IN฀THE฀฀
USE฀OF฀DELIVERED฀HIGH
PRESSURE฀GAS฀CYLINDERS�฀%VERY฀USER฀OF฀GAS฀
CYLINDERS฀WILL฀EVENTUALLY฀EXPERIENCE฀UNPLANNED฀DOWNTIME฀AS฀A฀RE

SULT฀OF฀AN฀EMPTY฀CYLINDER�฀4HIS฀MAY฀OCCUR฀IN฀THE฀MIDST฀OF฀AN฀ANALY

SIS�฀OVERNIGHT�฀OR฀DURING฀A฀WEEKEND�฀/THER฀INCONVENIENCES฀INCLUDE฀
DELAYED฀DELIVERY�฀INmEXIBLE฀DELIVERY฀SCHEDULES�฀PRICE฀INCREASES�฀AND฀฀
LONG
TERM฀CONTRACTS�฀4HE฀PROCUREMENT฀PROCEDURE฀WITHIN฀THE฀CUSTOM

ER�S฀COMPANY฀MAY฀ALSO฀RESULT฀IN฀UNWANTED฀DELAYS�

4HE฀USE฀OF฀HIGH
PRESSURE฀COMPRESSED฀GAS฀CYLINDERS฀MUST฀BE฀AC

COMPANIED฀BY฀A฀CONCERN฀FOR฀SAFETY�฀4HE฀PRIMARY฀SAFETY฀ISSUES฀฀
ARE฀TRANSPORTATION�฀HANDLING�฀STORAGE�฀USE�฀ASPHYXIATION�฀TOXICITY฀฀
AND฀mAMMABILITY��฀3PECIAL฀PRECAUTIONS฀MUST฀BE฀TAKEN฀WHILE฀HAN

DLING฀HIGH
PRESSURE฀CYLINDERS����฀

!฀DANGEROUS฀SITUATION฀CAN฀BE฀CREATED฀IF฀A฀CYLINDER฀IS฀DROPPED฀
AND฀A฀VALVE฀IS฀BROKEN฀OFF�฀POTENTIALLY฀CAUSING฀THE฀CYLINDER฀TO฀
BECOME฀A฀PROJECTILE��฀/THER฀POTENTIAL฀HAZARDS฀THAT฀ARE฀INHER

ENT฀IN฀THE฀STORAGE฀OF฀COMPRESSED฀GASES฀INCLUDE฀ASPHYXIATION�฀
COMBUSTION�฀AND฀EXPLOSION��฀6ARIOUS฀REGULATIONS฀BY฀THE฀$EPART

MENT฀OF฀4RANSPORTATION฀�$/4	฀AND฀THE฀/CCUPATIONAL฀3AFETY฀AND฀
(EALTH฀!DMINISTRATION฀�/3(!	฀ADDRESS฀THE฀HAZARDOUS฀ASPECTS฀
OF฀HIGH
PRESSURE฀GAS฀CYLINDERS����฀0OTENTIAL฀HAZARDS฀IN฀THE฀USE฀OF฀
HIGH
PRESSURE฀GAS฀CYLINDERS฀ARE฀SERIOUS฀ENOUGH฀TO฀WARRANT฀THE฀
USE฀OF฀WARNINGS฀INDICATING฀THAT฀IMPROPER฀USE฀CAN฀RESULT฀IN฀SERIOUS฀
INJURY฀OR฀DEATH�฀
-R�฀$ALY฀IS฀4ECHNOLOGY฀AND฀"USINESS฀$EVELOPMENT฀-ANAGER�฀฀
0ARKER฀(ANNIlN฀#ORPORATION�฀���฀.ECK฀2OAD�฀0�/�฀"OX฀����
(AVERHILL�฀-!฀�����
�����฀4EL�฀���
���
����฀OR฀���
���
�����฀฀
&AX�฀฀���
���
����

!MERICAN฀%NVIRONMENTAL฀,ABORATORY

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it 



Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

4He฀3HiFt฀to฀/n
3ite฀'aS฀'eneration฀

4HERE฀ARE฀DISADVANTAGES฀TO฀THE฀USE฀OF฀COMPRESSED฀GAS฀CYLINDERS฀
BASED฀ON฀GAS฀PURITY฀CONSIDERATIONS�฀4HE฀GAS฀PURITY฀WILL฀VARY฀FROM฀
ONE฀CYLINDER฀TO฀ANOTHER฀AND฀IT฀WILL฀ALSO฀VARY฀AS฀THE฀GAS฀WITHIN฀THE฀
CYLINDER฀BECOMES฀USED���฀#YLINDERS฀MAY฀BE฀DIRTY�฀RUSTED�฀AND฀CON

TAMINATED�฀RESULTING฀IN฀OUTGASSING฀OF฀CONTAMINANTS฀FROM฀THE฀CYL

INDER฀WALLS�฀#OMPRESSED฀GAS฀SUPPLIED฀IN฀HIGH
PRESSURE฀CYLINDERS฀
CAN฀BE฀TESTED฀AND฀CERTIlED฀UPON฀REQUEST�฀FOR฀AN฀ADDITIONAL฀CHARGE�฀฀
)F฀A฀CYLINDER฀IS฀NOT฀CERTIlED�฀THE฀CUSTOMER฀HAS฀NO฀CONlRMATION฀THAT฀
THE฀ACTUAL฀PURITY฀MEETS฀THE฀STATED฀SPECIlCATION���฀4HE฀RESULT฀OF฀
USING฀A฀GAS฀THAT฀HAS฀A฀PURITY฀BELOW฀SPECIlCATION฀CAN฀BE฀THE฀COSTS฀
ASSOCIATED฀WITH฀INACCURATE฀ANALYSIS�

-ANY฀INDIRECT฀OR฀HIDDEN฀COSTS฀IN฀THE฀USE฀OF฀HIGH
PRESSURE฀GAS฀
CYLINDERS฀INCLUDE฀THE฀TIME฀AND฀EFFORT฀TO฀CHANGE฀CYLINDERS�฀GEN

ERATION฀AND฀EXPEDITION฀OF฀A฀PURCHASE฀ORDER�฀RECEIPT฀OF฀FULL฀CYLINDERS฀
AND฀SHIPMENT฀OF฀EMPTY฀CYLINDERS�฀PAYMENT฀OF฀MONTHLY฀INVOICES�฀
AND฀MAINTENANCE฀OF฀A฀GAS฀INVENTORY฀FOR฀REORDERING฀PURPOSES�฀
#ONSIDER฀THE฀DEPARTMENTS฀INVOLVED฀IN฀THIS฀PROCESS�฀2�$�฀PURCHAS

ING�฀SHIPPING�฀ACCOUNTS฀PAYABLE�฀AND฀CENTRAL฀SUPPLIES�฀4HESE฀HID

DEN฀OVERHEAD฀COSTS฀ARE฀GENERALLY฀ACCEPTED฀AS฀PART฀OF฀THE฀COST฀฀
OF฀OPERATING฀A฀LABORATORY฀AND฀SHOULD฀BE฀TAKEN฀INTO฀CONSIDERATION฀
DURING฀THE฀PROCESS�฀OF฀CHOOSING฀A฀SUPPLY฀OF฀COMPRESSED฀GASES�฀
,ABORATORY฀MANAGERS฀MIGHT฀BE฀SURPRISED฀IF฀THE฀FULL฀COST฀OF฀฀
COMPRESSED฀GAS฀DELIVERY฀WAS฀PLAINLY฀VISIBLE�

!LL฀THE฀COSTS฀LISTED฀�DIRECT฀AND฀INDIRECT	฀CAN฀BE฀OBTAINED฀EITHER฀
FROM฀THE฀COMPRESSED฀GAS฀SUPPLIER฀OR฀THROUGH฀AN฀ACTIVITY
BASED฀
COSTING฀APPROACH฀TO฀THE฀PURCHASING฀COMPANY�S฀OVERHEAD฀COSTS�฀
4HIS฀TYPE฀OF฀COST฀ANALYSIS฀IS฀SHOWN฀IN฀4ABLE฀�฀FOR฀THE฀PURCHASE฀OF฀
A฀SINGLE฀CYLINDER฀OF฀ULTRAZERO
GRADE฀AIR฀USED฀FOR฀ONE฀MONTH�฀BEFORE฀
REPLACEMENT�฀4HIS฀ANALYSIS฀SHOWS฀THAT฀THE฀HIDDEN฀COSTS฀AMOUNT฀
TO฀AN฀ADDITIONAL฀���฀OF฀THE฀ACTUAL฀PURCHASE฀PRICE฀OF฀THE฀GAS฀DELIV

ERED฀IN฀THE฀HIGH
PRESSURE฀CYLINDERS�

/n
Site฀Generation฀oF฀CoMpreSSeD฀GaSeS
)N฀THE฀PAST฀lVE฀YEARS�฀THE฀AVAILABILITY฀AND฀USE฀OF฀ON
SITE฀COM

PRESSED฀GAS฀GENERATORS฀HAS฀INCREASED฀SIGNIlCANTLY���฀4HIS฀INCREASE฀
CAN฀BE฀ATTRIBUTED฀PRIMARILY฀TO฀THE฀IMPROVEMENT฀OF฀TECHNOLOGIES฀USED฀IN฀
THE฀GENERATION฀AND฀PURIlCATION฀OF฀GASES�฀THE฀RECENT฀COMMERCIAL

IZATION฀OF฀MANY฀ON
SITE฀GENERATORS฀AND฀THE฀EVER
INCREASING฀PRICES฀
FOR฀COMPRESSED฀GASES฀DELIVERED฀IN฀HIGH
PRESSURE฀CYLINDERS�

4HE฀TECHNOLOGIES฀CONTRIBUTING฀TO฀THE฀INCREASED฀AVAILABILITY฀OF฀
POINT
OF
USE฀GAS฀GENERATORS฀INCLUDE฀MEMBRANES�฀SPECIALIZED฀
ADSORBENTS฀AND฀CATALYSTS�฀IMPROVED฀AIR฀COMPRESSOR฀DESIGNS�฀
AND฀ENHANCED฀ELECTRONIC฀CONTROLS�฀4HESE฀TECHNOLOGIES฀WILL฀CON

TINUE฀TO฀IMPROVE฀THE฀AVAILABILITY�฀PERFORMANCE฀AND฀VALUE฀OF฀LABORA

TORY฀GAS฀GENERATORS�฀4HE฀MOST฀INmUENTIAL฀OF฀THESE฀TECHNOLOGICAL฀
DEVELOPMENTS฀IS฀THE฀USE฀OF฀MEMBRANES฀AND฀SPECIALIZED฀ADSOR

BENTS฀FOR฀THE฀PRODUCTION฀OF฀NITROGEN฀GAS�฀*OINT฀VENTURES฀BETWEEN฀
INDUSTRIAL฀GAS฀COMPANIES฀AND฀CHEMICAL฀COMPANIES฀HAVE฀RESULTED฀
IN฀SUCCESSFUL฀2�$฀PROGRAMS฀TO฀IMPROVE฀THE฀TECHNOLOGY฀FOR฀
ON
SITE฀GENERATION฀OF฀NITROGEN�฀/N
SITE฀GENERATION฀OF฀NITROGEN฀

IS฀AVAILABLE฀FOR฀PURITIES฀RANGING฀FROM฀���฀TO฀���������฀/THER฀
GASES฀THAT฀CAN฀BE฀RELIABLY฀PRODUCED฀ON฀SITE฀INCLUDE฀HYDROGEN฀
AND฀VARIOUS฀PURITIES฀OF฀AIR�

4HE฀EFFECTIVENESS฀OF฀ON
SITE฀GENERATION฀SHOULD฀BE฀ANALYZED฀BASED฀
ON฀CONVENIENCE�฀RELIABILITY�฀SAFETY�฀AND฀COST�฀4HE฀ATTRACTIVENESS฀
OF฀ON
SITE฀GAS฀GENERATION฀DEPENDS฀GREATLY฀ON฀THE฀SPECIlC฀GAS฀
BEING฀USED�฀THE฀REQUIRED฀PURITY�฀REQUIRED฀mOW฀RATE�฀HOURS฀OF฀
OPERATION฀PER฀DAY�฀AND฀LOCAL฀GAS฀PRICES�฀&OR฀INSTANCE�฀ON
SITE฀
GENERATION฀MAY฀NOT฀BE฀AN฀ATTRACTIVE฀ALTERNATIVE฀FOR฀AN฀APPLICA

TION฀REQUIRING฀SPORADIC฀USAGE฀OF฀RESEARCH
GRADE฀NITROGEN฀BASED฀
ON฀COST฀ALONE�฀WHEREAS฀IT฀WILL฀BE฀ATTRACTIVE฀FOR฀PURGING฀AN฀&4)2฀
SPECTROMETER฀OR฀PROVIDING฀HYDROGEN฀FUEL฀TO฀A฀mAME฀IONIZATION฀
DETECTOR฀�&)$	฀THAT฀OPERATES฀��฀HR�DAY฀�BASED฀SOLELY฀ON฀COST	�

'AS฀GENERATORS฀PROVIDE฀CONVENIENCE฀THROUGH฀THE฀ELIMINATION฀
OF฀RELIANCE฀ON฀AN฀EXTERNAL฀DELIVERY฀SERVICE�฀/NCE฀THE฀ON
SITE฀
GAS฀GENERATOR฀HAS฀BEEN฀PURCHASED฀AND฀INSTALLED�฀DELIVERY฀OF฀
THE฀DESIRED฀GAS฀IS฀AUTOMATIC�฀RELIABLE฀AND฀RELATIVELY฀INEXPENSIVE�฀
4YPICAL฀PREVENTATIVE฀MAINTENANCE฀IS฀PERFORMED฀ON฀AN฀ANNUAL฀
BASIS฀AND฀REQUIRES฀LITTLE฀OR฀NO฀DOWNTIME�

2ELIABILITY฀OF฀ON
SITE฀GENERATORS฀IS฀BASED฀ON฀THE฀OPERATION฀OF฀
SIMPLE฀ELECTROMECHANICAL฀COMPONENTS฀INVOLVED฀IN฀GAS฀PURIlCA

TION�฀4HESE฀COMPONENTS�฀SUCH฀AS฀PRESSURE฀VESSELS�฀VALVES�฀
TIMERS฀AND฀HEATERS�฀HAVE฀A฀HISTORY฀OF฀RELIABILITY฀IN฀INDUSTRIAL฀APPLI

CATIONS�฀4HE฀LOGISTICS฀OF฀A฀DELIVERY฀SYSTEM฀HAVE฀BEEN฀ELIMINATED฀
SO฀THAT฀RELIABILITY฀IS฀BASED฀ONLY฀UPON฀THE฀PERFORMANCE฀OF฀THE฀GAS฀
GENERATOR�

4HE฀PURITY฀OF฀GAS฀DELIVERED฀BY฀QUALITY฀ON
SITE฀GENERATORS฀IS฀TYPI

CALLY฀VERY฀CONSISTENT฀AND฀DEPENDENT฀UPON฀ADHERENCE฀TO฀MAINTE

NANCE฀SCHEDULES�฀/N
SITE฀GENERATORS฀DELIVER฀GASES฀THROUGH฀THE฀
SAME฀mOW฀SYSTEM฀FROM฀THE฀DAY฀THEY฀ARE฀INSTALLED฀UNTIL฀THEY฀ARE฀฀
DECOMMISSIONED�฀4HUS�฀THE฀GAS฀PURITY฀IS฀NOT฀INmUENCED฀BY฀A฀
CHANGE฀IN฀THE฀MATERIALS฀OF฀CONTACT�฀AS฀IT฀IS฀WITH฀HIGH
PRESSURE฀
CYLINDERS�

4aBLe฀�
#OST฀ANALYSIS฀FOR฀COMPRESSED฀GAS฀SUPPLIED฀IN฀A฀฀
HIGH
PRESSURE฀CYLINDER฀

#OST฀COMPONENT฀ 4YPICAL฀COST

#YLINDER฀GAS฀PRICE฀ ����

#YLINDER฀DEMURRAGE฀�ONE฀MONTH	฀ �����

,ABOR฀COST฀TO฀CHANGE฀CYLINDER฀ �����

/RDER฀PROCESSING฀COST฀ ���

3HIPPING฀COST฀ ���

)NVOICE฀PAYMENT฀COST฀ ���

)NVENTORY฀CONTROL฀COST฀�MONTHLY฀ �����

4OTAL฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀53฀ �������


฀'AS฀CYLINDER฀PRICE฀IS฀BASED฀ON฀TYPICAL฀ULTRA฀ZERO
GRADE฀AIR�
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4aBLe฀�
5LTRAZERO
GRADE฀AIR฀COST฀COMPARISON�฀฀
/N
SITE฀GENERATOR฀VERSUS฀HIGH
PRESSURE฀CYLINDERS฀

#OST฀COMPONENT฀ 'AS฀฀ (IGH
PRESSURE฀
฀ GENERATOR฀ CYLINDER

'AS฀GENERATOR฀PRICE฀ ������฀ .!

!NNUAL฀POWER฀COST฀ ���฀ .!

!NNUAL฀MAINTENANCE฀COST฀ ����฀ .!

!NNUAL฀CYLINDER฀GAS฀PRICE฀ .!฀ ������

!NNUAL฀CYLINDER฀DEMURRAGE฀ .!฀ ����

!NNUAL฀LABOR฀COST฀TO฀CHANGE฀ .!฀ ����฀
CYLINDERS

!NNUAL฀ORDER฀PROCESSING฀COST฀ ���฀ ����

!NNUAL฀SHIPPING฀COST฀ ���฀ ����

)NVOICE฀PAYMENT฀COST฀ ���฀ ����

)NVENTORY฀CONTROL฀COST฀ .!฀ ���

4OTAL฀ ������฀ ������

'AS฀GENERATORS฀PROVIDE฀INCREASED฀SAFETY฀IN฀COMPARISON฀TO฀
HIGH
PRESSURE฀CYLINDERS�฀4HE฀GENERATORS฀TYPICALLY฀OPERATE฀AT฀
LOW฀PRESSURES฀�SUCH฀AS฀���฀PSIG	฀AND฀STORE฀SMALL฀VOLUMES฀OF฀
PRESSURIZED฀GAS�฀4HIS฀STORED฀VOLUME฀MAY฀VARY฀FROM฀LESS฀THAN฀฀
��฀CM�฀TO฀SEVERAL฀GALLONS฀AS฀COMPARED฀TO฀OVER฀���฀FT�฀OF฀
GAS฀STORED฀IN฀HIGH
PRESSURE฀GAS฀CYLINDERS�฀'AS฀GENERATORS฀
ELIMINATE฀THE฀NEED฀TO฀HANDLE฀HEAVY฀GAS฀CYLINDERS�฀WHICH฀IS฀A฀
RISK฀OF฀INJURY฀OR฀DAMAGE฀CAUSED฀BY฀LIFTING�฀DROPPING�฀ASPHYXI

ATION�฀AND฀POTENTIAL฀EXPLOSION�฀3AFETY฀ISSUES฀WITH฀GAS฀GENERA

TORS฀CONCERN฀THE฀USE฀OF฀ELECTRICAL฀AND฀MECHANICAL฀COMPONENTS�฀
4HESE฀TYPES฀OF฀CONCERNS฀SHOULD฀BE฀RELIEVED฀IF฀THE฀GENERA

TORS฀ARE฀DESIGNED฀AND฀TESTED฀TO฀5NDERWRITERS฀,ABORATORIES฀
�5,	�฀#ANADIAN฀3TANDARD฀!SSOCIATION฀�#3!	฀AND฀)NTERNATIONAL฀
%LECTROTECHNICAL฀#OMMISSION฀�)%#	฀SPECIlCATIONS�

4HE฀COST฀OF฀PURCHASING฀AND฀OPERATING฀A฀GAS฀GENERATOR฀฀
IS฀ATTRACTIVE฀AS฀COMPARED฀TO฀THE฀USE฀OR฀HIGH
PRESSURE฀CYLINDERS�฀
0AYBACKS฀ARE฀TYPICALLY฀CALCULATED฀AT฀LESS฀THAN฀ONE฀YEAR฀DEPEND

ING฀ON฀THE฀SPECIlC฀USAGE฀AND฀REQUIRED฀PURITY�฀0ERHAPS฀MOST฀
IMPORTANTLY�฀THE฀COST฀TO฀OPERATE฀AND฀MAINTAIN฀A฀GAS฀GENERATOR฀IS฀
VERY฀LOW�฀ESPECIALLY฀RELATIVE฀TO฀THE฀COST฀OF฀ORDERING�฀STORING฀AND฀
CHANGING฀HIGH
PRESSURE฀GAS฀CYLINDERS�฀4ABLE฀�฀SHOWS฀A฀COST฀
ANALYSIS฀FOR฀A฀TYPICAL฀INSTALLATION฀OF฀A฀GAS฀GENERATOR฀TO฀REPLACE฀
THE฀USE฀OF฀HIGH
PRESSURE฀GAS฀CYLINDERS�฀4HIS฀COST฀ANALYSIS฀OF฀A฀
HYPOTHETICAL฀LABORATORY฀REPLACING฀HIGH
PRESSURE฀GAS฀CYLINDERS฀
WITH฀AN฀ON
SITE฀GAS฀GENERATOR฀SHOWS฀A฀PAYBACK฀OF฀ABOUT฀SIX฀
MONTHS�

$ISADVANTAGES฀TO฀ON
SITE฀GENERATION฀SHOULD฀BE฀MENTIONED�฀'EN

ERATION฀EQUIPMENT฀MAY฀NEED฀TO฀BE฀BUDGETED฀FOR฀PURCHASE฀
AS฀OPPOSED฀TO฀PAYING฀FOR฀DELIVERED฀GAS฀THROUGH฀AN฀EXPENSE฀
ACCOUNT�฀5SERS฀OF฀GAS฀GENERATORS฀SHOULD฀PLAN฀FOR฀PRESENT฀AND฀
FUTURE฀GAS฀REQUIREMENTS฀IN฀ORDER฀TO฀PROPERLY฀SIZE฀A฀SYSTEM�

4eSt฀LaBoratorY฀eXaMpLe฀
-INNESOTA฀6ALLEY฀4ESTING฀,ABORATORIES฀�-64,�฀.EW฀5LM�฀-.	฀
REPRESENTS฀AN฀EXAMPLE฀OF฀THE฀BENElTS฀OF฀ON
SITE฀GAS฀GENERATION�฀฀
4HE฀LABORATORY฀PROVIDES฀ENVIRONMENTAL�฀AGRICULTURAL�฀AND฀ENERGY฀
TESTING฀SERVICES฀TO฀INDUSTRY�฀4HE฀LABORATORY฀WAS฀PURCHASING฀
ULTRAHIGH
PURITY฀HYDROGEN฀CYLINDERS฀TO฀SUPPLY฀FUEL฀GAS฀FOR฀&)$S฀
AND฀NITROGEN฀PHOSPHOROUS฀DETECTORS฀�.0$S	�฀MAKE
UP฀GAS฀FOR฀
ELECTROLYTIC฀CONDUCTIVITY฀DETECTORS฀�%,#$S	�฀AND฀CARRIER฀GAS฀FOR฀
'#฀COLUMNS�฀3AFETY฀WAS฀A฀CONCERN฀AND฀MONITORING฀OF฀THE฀
CYLINDERS฀WAS฀AN฀INCONVENIENCE�฀4ECHNICIANS฀HAD฀TO฀CONTINU

ALLY฀WATCH฀THE฀CYLINDERS�฀(YDROGEN฀WAS฀USED฀AS฀A฀CARRIER฀GAS฀
FOR฀'#฀COLUMNS�฀AND฀IF฀IT฀WERE฀TO฀RUN฀OUT�฀THE฀COLUMN฀WOULD฀BE฀
DAMAGED���฀!LSO�฀-64,฀WOULD฀OCCASIONALLY฀GET฀A฀CONTAMINATED฀
CYLINDER�฀RESULTING฀IN฀SKEWED฀ANALYSIS฀AND฀DELAYED฀WORK�

4HE฀LABORATORY฀HAS฀PURCHASED฀ON
SITE฀GENERATORS฀TO฀REPLACE฀ZERO฀
AIR฀CYLINDERS฀FOR฀FUEL฀AIR฀TO฀&)$S�฀mAME฀PHOTOMETRIC฀DETECTORS฀
�&0$S	�฀AND฀.0$S�฀TO฀REPLACE฀ULTRAHIGH
PURITY฀NITROGEN฀CYLINDERS฀

FOR฀MAKE
UP฀GAS฀FOR฀ELECTRON฀CAPTURE฀DETECTORS฀�%#$S	�฀.0$S�฀
%,#$S�฀AND฀&)$S�฀AND฀TO฀REPLACE฀HYDROGEN฀CYLINDERS฀FOR฀FUEL฀GAS฀
APPLICATIONS�฀!N฀-64,฀CHEMIST฀INDICATED฀THAT฀THE฀UNIT฀WILL฀HAVE฀
PAID฀FOR฀ITSELF฀IN฀LESS฀THAN฀TWO฀YEARS�฀AFTER฀WHICH฀THE฀LABORATORY฀WILL฀
BE฀PRODUCING฀ITS฀OWN฀HYDROGEN฀AT฀A฀FRACTION฀OF฀THE฀CYLINDER฀COST�฀
/THER฀BENElTS฀CITED฀BY฀-64,฀INCLUDE฀NO฀LONGER฀HAVING฀TO฀HANDLE฀
AND฀MONITOR฀CYLINDERS�฀,OW฀MAINTENANCE฀IS฀ALSO฀AN฀ADVANTAGE�฀
)NSTALLATION฀WAS฀EASY�฀THE฀GENERATOR฀WAS฀PLUGGED฀IN�฀WATER฀WAS฀
ADDED�฀AND฀THE฀INSTRUMENTS฀CONNECTED�฀4HE฀HYDROGEN฀GENERATOR฀
ALSO฀TAKES฀UP฀LESS฀SPACE�

ConCLUSion฀
#HANGE฀IS฀NEVER฀EASY฀AND฀IT฀IS฀SELDOM฀COMFORTABLE�฀฀
BUT฀CHANGE฀ALLOWS฀US฀TO฀LEARN฀AND฀IMPROVE�฀INCREASE฀฀
EFlCIENCIES฀AND฀CONVENIENCE�฀ACHIEVE฀BETTER฀PERFORMANCE�฀฀
REDUCE฀COSTS฀AND฀SOLVE฀DIFlCULT฀PROBLEMS�฀)N฀THIS฀DAY฀OF฀฀
CORPORATE฀REENGINEERING฀AND฀GLOBAL฀COMPETITION�฀LABORATORIES฀฀
ARE฀EXPERIENCING฀A฀PARADIGM฀SHIFT฀RELATED฀TO฀THE฀USE฀OF฀COM

PRESSED฀GASES�฀4HIS฀SHIFT฀FROM฀HIGH
PRESSURE฀GAS฀CYLINDERS฀TO฀฀
ON
SITE฀GAS฀GENERATORS฀WILL฀RESULT฀IN฀REDUCED฀OPERATING฀AND฀฀
OVERHEAD฀COSTS�฀POSITIONING฀LABORATORIES฀TO฀BE฀MORE฀COMPETITIVE฀
AND฀SUCCESSFUL�

!MERICAN฀%NVIRONMENTAL฀,ABORATORY

4He฀3HiFt฀to฀/n
3ite฀'aS฀'eneration฀
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4He฀3HiFt฀to฀/n
3ite฀'aS฀'eneration฀

USERS฀SHOULD฀USE฀CONVENIENCE�฀RELIABILITY�฀SAFETY฀AND฀COST฀AS฀PRIMARY฀
CRITERIA�฀4HE฀CONVENIENCE�฀RELIABILITY฀AND฀SAFETY฀OF฀GAS฀GENERATORS฀
COMPARE฀FAVORABLY฀TO฀HIGH
PRESSURE฀GAS฀CYLINDERS�฀!฀SIMPLE฀COST฀
ANALYSIS฀UTILIZING฀ACTIVITY
BASED฀COSTING฀TECHNIQUES฀WILL฀SHOW฀PAYBACKS฀
OF฀LESS฀THAN฀ONE฀YEAR฀FOR฀THE฀CHANGE฀TO฀ON
SITE฀GAS฀GENERATION฀FOR฀
MANY฀TYPICAL฀APPLICATIONS�฀/VER฀THE฀NEXT฀DECADE�฀AS฀THIS฀PARADIGM฀
SHIFT฀MATURES�฀LABORATORY฀MANAGERS฀AND฀SCIENTISTS฀WILL฀VIEW฀THE฀LAST฀
FEW฀CYLINDERS฀IN฀THEIR฀LABORATORY฀SIMILAR฀TO฀THE฀WAY฀WE฀ALL฀VIEW฀THE฀
GLASS฀MILK฀BOTTLE�

2eFerenCeS
฀ ��฀ (ALLORAN฀+�฀,ABORATORY฀AUTOMATION�฀4HE฀PROFESSIONAL�S฀ROLE�฀

4ODAY�S฀#HEMIST฀/CT฀��������

฀ ��฀ (INSHAW฀*6�฀#ARRIER฀AND฀DETECTOR฀GASES�฀,#�'#฀3EPT฀��������
��

฀ ��฀ #OMPRESSED฀'AS฀!SSOCIATION�฀)NC�฀(ANDBOOK฀OF฀COMPRESSED฀
GASES�฀.EW฀9ORK�฀6AN฀.OSTRAND฀2EINHOLD฀#O��฀�����

฀ ��฀ !IR฀0RODUCTS฀AND฀#HEMICALS�฀)NC�฀3AFETY
GRAM
���฀(ANDLING�฀฀
STORAGE฀AND฀USE฀OF฀COMPRESSED฀GAS฀CYLINDERS�฀�����

฀ ��฀ !IR฀0RODUCTS฀AND฀#HEMICALS�฀)NC�฀3AFETY
GRAM
���฀%MERGENCY฀
ACTION฀IN฀HANDLING฀LEAKING฀COMPRESSED฀GAS฀CYLINDERS�฀�����

฀ ��฀ !IR฀0RODUCTS฀AND฀#HEMICALS�฀)NC�฀3AFETY
GRAM
���฀$ON�T฀TURN฀A฀
CYLINDER฀INTO฀A฀ROCKET�฀�����

฀ ��฀ !IR฀0RODUCTS฀AND฀#HEMICALS�฀)NC�฀3AFETY
GRAM
���฀$ANGERS฀OF฀
OXYGEN฀DElCIENT฀ATMOSPHERES�฀�����

฀ ��฀ 5NITED฀3TATES฀#ODE฀OF฀&EDERAL฀2EGULATIONS�฀4ITLE฀���฀0ARTS฀฀
���฀TO฀����

฀ ��฀ 5NITED฀3TATES฀'OVERNMENT�฀$EPARTMENT฀OF฀,ABOR�฀/CCUPATIONAL฀
3AFETY฀AND฀(EALTH฀!CT฀OF฀#ONGRESS�฀$ECEMBER฀���฀�����฀0UBLIC฀
,AW฀��
����

฀���฀ !LBERT฀!�฀ET฀AL�฀7HAT฀HAPPENS฀TO฀GAS฀CYLINDER฀PURITY฀AS฀CONTENT฀IS฀
CONSUMED�฀)%%%�3%-)฀!DVANCED฀3EMICONDUCTOR฀-ANUFACTURING฀
#ONFERENCE�฀�����฀"OSTON�฀-!�

฀���฀ +RIPPENE฀$4�฀+UREK฀74�฀3AMUELS฀3,�฀4HE฀NINES฀MIRAGE�฀฀
!฀QUESTION฀OF฀PURITY�฀0ITTSBURG฀#ONFERENCE฀AND฀%XHIBITION�฀�����฀
!TLANTA�฀'!�

฀���฀ (ARDENBURGER฀4�฀0RODUCING฀NITROGEN฀AT฀THE฀POINT฀OF฀USE�฀฀
#HEM฀%NG฀.EWS�฀�����฀�����	�฀���
���

฀���฀ "ALSTON�฀)NC�฀4ECHNICAL฀TIPS฀FROM฀"ALSTON�฀-INNESOTA฀6ALLEY฀฀
4ESTING฀,ABORATORIES฀ELIMINATES฀THE฀DANGER฀AND฀INCONVENIENCE฀OF฀
HYDROGEN฀CYLINDERS�฀WINTER฀�����

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it

Rometec srl - www.rometec.it - Rometec srl - www.rometec.it - Rometec srl - www.rometec.it 



Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

4HE฀*OHNS฀(OPKINS฀3CHOOL฀OF฀-EDICINE฀-ASS฀3PECTROMETRY฀
&ACILITY฀IS฀SAVING฀TIME�฀MONEY฀AND฀SPACE฀BY฀GENERATING฀
ITS฀OWN฀NITROGEN฀GAS�฀ACCORDING฀TO฀2OBERT฀.�฀#OLE�฀0H�$��฀
FACILITY฀DIRECTOR�฀h7HEN฀WE฀lRST฀OPENED฀THIS฀FACILITY�฀WE฀
OBTAINED฀NITROGEN฀GAS฀FROM฀CYLINDERS฀AND฀DISCOVERED฀THAT฀
WE฀WERE฀CHANGING฀TANKS฀DAILY฀TO฀PREVENT฀INTERRUPTION฀IN฀THE฀
NITROGEN฀SUPPLYv฀#OLE฀SAID�฀h3O฀WE฀INVESTED฀IN฀A฀NITROGEN฀
GENERATOR฀AND฀COMPRESSOR฀THAT฀PRODUCES฀ALL฀OF฀OUR฀NITROGEN฀
REQUIREMENTS�฀)T฀TAKES฀UP฀LESS฀SPACE฀THAN฀A฀SINGLE฀CYLINDER฀
AND�฀BEST฀OF฀ALL�฀ALMOST฀NEVER฀NEEDS฀ANY฀ATTENTION�฀"ASED฀ON฀
CYLINDER฀COSTS฀ALONE฀THE฀GAS฀GENERATOR฀AND฀COMPRESSOR฀WILL฀
PAY฀FOR฀ITSELF฀IN฀LESS฀THAN฀TWO฀YEARS�฀฀)N฀ADDITION�฀IT฀SAVES฀ME฀
FROM฀SPENDING฀TIME฀CHECKING฀GAS฀LEVELS฀AND฀SETTING฀UP฀TANKS�฀
4HE฀UNIT฀PROVIDES฀VERY฀HIGH฀PURITY฀GAS฀AND฀HAS฀RUN฀RELIABLY฀
SINCE฀WE฀PUT฀IT฀INTO฀OPERATION�v

/F฀ALL฀THE฀MEDICAL฀SCHOOLS฀IN฀THIS฀COUNTRY฀WITH฀ASSOCIATED฀
BASIC฀SCIENCE฀RESEARCH�฀(OPKINS฀HAS฀PERHAPS฀THE฀LONGEST

STANDING฀REPUTATION�฀)T฀WAS฀THE฀lRST฀INSTITUTION�฀IN฀THE฀LATE฀
����S�฀TO฀SEPARATE฀TEACHER
RESEARCHERS฀FROM฀CLINICIANS฀AND฀
OFFER฀THEM฀A฀SALARY฀FOR฀THEIR฀WORK�฀-ANY฀OF฀THIS฀COUNTRY�S฀lRST฀
TRUE฀BASIC฀SCIENTISTS฀GATHERED฀AT฀(OPKINS฀THEN�฀EAGER฀TO฀SET฀
UP฀LABORATORIES�฀7ILLIAM฀(ENRY฀(OWELL�฀FOR฀EXAMPLE�฀SPARKED฀
PHYSIOLOGY฀RESEARCH฀AND฀lRST฀LAID฀DOWN฀A฀CLEAR฀EXPLANATION฀OF฀
BLOOD฀CLOTTING�฀4ODAY�฀RESEARCHERS฀IN฀THE฀3CHOOL฀OF฀-EDICINE฀
BRING฀TO฀(OPKINS฀MORE฀.ATIONAL฀)NSTITUTES฀OF฀(EALTH฀RESEARCH฀
FUNDING฀THAN฀TO฀ANY฀OTHER฀MEDICAL฀SCHOOL�฀&OR฀THE฀��TH฀
CONSECUTIVE฀YEAR�฀4HE฀*OHNS฀(OPKINS฀5NIVERSITY฀3CHOOL฀
OF฀-EDICINE฀WAS฀ONE฀OF฀THE฀TOP฀TWO฀MEDICAL฀SCHOOLS฀IN฀THE฀
NATION�฀ACCORDING฀TO฀5�3�฀.EWS฀�฀7ORLD฀2EPORT�S฀ANNUAL฀
RANKING�฀(OPKINS฀WAS฀A฀CLOSE฀SECOND฀TO฀(ARVARD฀WITH฀A฀SCORE฀
OF฀���฀UP฀DRAMATICALLY฀FROM฀��฀POINTS฀LAST฀YEAR�

.eW฀MaSS฀SpeCtroMetrY฀FaCiLitY
*OHNS฀(OPKINS฀RECENTLY฀OPENED฀A฀NEW฀MASS฀SPECTROMETRY฀
FACILITY฀DESIGNED฀TO฀SERVICE฀THE฀ENTIRE฀UNIVERSITY�฀-OST฀OF฀THEIR฀
WORK฀INVOLVES฀THE฀IDENTIlCATION฀OF฀PROTEINS฀OR฀PEPTIDES฀THAT฀
RESEARCHERS฀HAVE฀ISOLATED฀AND฀ARE฀TRYING฀TO฀IDENTIFY�฀4HE฀
FACILITY฀HAS฀TWO฀MASS฀SPECTROMETERS�฀THE฀MOST฀ADVANCED฀IS฀
THE฀134!2฀HYBRID฀LIQUID฀CHROMATOGRAPH�MASS฀SPECTROMETRY฀
SYSTEM฀FROM฀!PPLIED฀"IOSYSTEMS�฀)NC�฀&OR฀SCIENTISTS฀ENGAGED฀
IN฀IDENTIFYING฀METABOLITES฀OR฀POTENTIAL
LEAD฀COMPOUNDS�฀THE฀
134!2฀SYSTEM฀OFFERS฀HIGH฀MASS฀ACCURACY฀TO฀DETERMINE฀
THE฀COMPOUND�S฀ELEMENTAL฀COMPOSITION฀AND฀FRAGMENTATION฀
ANALYSIS฀TO฀OBTAIN฀STRUCTURAL฀INFORMATION฀FOR฀COMPOUND฀
IDENTIlCATION�฀0ARENT฀MOLECULES฀OR฀FRAGMENT฀IONS฀FROM฀THE฀
QUADRUPOLE฀SECTION฀ENTER฀THE฀ION฀ACCELERATOR฀AND฀ARE฀PULSED฀
INTO฀THE฀mIGHT฀TUBE�฀4HE฀ION฀MIRROR฀REVERSES฀THE฀DIRECTION฀OF฀
THE฀IONS฀AND฀CORRECTS฀FOR฀SMALL฀ENERGY฀DIFFERENCES฀IN฀IONS�฀
4HE฀DETECTOR฀RECORDS฀THE฀PRECISE฀ARRIVAL฀TIME฀OF฀EACH฀ION฀AND฀
GENERATES฀THE฀SIGNAL฀TO฀FORM฀THE฀MASS฀SPECTRUM�

.ITROGEN฀IS฀A฀CRITICAL฀REQUIREMENT฀FOR฀THE฀134!2฀AS฀WELL฀AS฀
NEARLY฀ALL฀STATE
OF
THE
ART฀MASS฀SPECTROMETERS�฀)T฀IS฀USED฀TO฀
FORM฀A฀CURTAIN฀OF฀GAS฀BEHIND฀THE฀INLET฀OF฀THE฀INSTRUMENT฀THAT฀
PREVENTS฀AIR฀FROM฀ENTERING฀ALONG฀WITH฀THE฀SAMPLE�฀#URTAIN฀GAS฀
MUST฀BE฀MAINTAINED฀AT฀HIGHER฀THAN฀ATMOSPHERIC฀PRESSURE฀SO฀
IT฀CONTINUALLY฀SEEPS฀OUT฀OF฀THE฀INLET฀AND฀REQUIRES฀CONTINUAL฀
REPLENISHMENT�฀.ITROGEN฀IS฀ALSO฀USED฀AS฀A฀COLLISION฀GAS�฀!FTER฀
IONS฀ENTER฀THE฀INSTRUMENT�฀THEY฀ARE฀ACCELERATED฀AND฀MADE฀TO฀
COLLIDE฀WITH฀A฀SECOND฀RESERVOIR฀OF฀NITROGEN�฀4HE฀PURPOSE฀OF฀THE฀
COLLISION฀GAS฀IS฀TO฀BREAK฀UP฀SAMPLE฀MOLECULES฀TO฀DETERMINE฀
THEIR฀COMPOSITION�฀

3CIEX฀13TAR

ProteoMiCS฀-aSS฀3peCtroMetrY฀&aCiLitY฀3aVeS฀4iMe�฀
-oneY฀anD฀3paCe฀"Y฀5SinG฀a฀.itroGen฀'enerator฀
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3oLVinG฀tHe฀nitroGen฀SUppLY฀proBLeM
7HEN฀*OHNS฀(OPKINS฀lRST฀PURCHASED฀THE฀134!2�฀THEY฀WERE฀
FACED฀WITH฀THE฀ISSUE฀OF฀HOW฀TO฀PROVIDE฀NITROGEN฀GAS฀TO฀THEIR฀
NEW฀INSTRUMENT�฀#OLE฀DECIDED฀TO฀TRY฀PURCHASING฀NITROGEN฀
CYLINDERS฀FROM฀A฀LOCAL฀GAS฀SUPPLIER�฀(E฀SOON฀DISCOVERED฀
THAT฀THE฀CYLINDERS฀NEEDED฀TO฀BE฀CHANGED฀AT฀LEAST฀ONCE฀AND฀
SOMETIMES฀TWICE฀A฀DAY�฀4HIS฀MEANT฀THAT฀HE฀HAD฀TO฀PAY฀CLOSE฀
ATTENTION฀TO฀THE฀AMOUNT฀OF฀GAS฀IN฀THE฀CYLINDER฀AND�฀WHEN฀
IT฀WAS฀NEARLY฀EMPTY�฀TAKE฀THE฀TIME฀TO฀CHANGE฀THE฀CYLINDER฀
AND฀ORDER฀A฀REPLACEMENT�฀4HE฀TIME฀SPENT฀DEALING฀NITROGEN฀
SUPPLY฀SUBTRACTED฀FROM฀THE฀AMOUNT฀TIME฀THAT฀HE฀HAD฀TO฀SET฀
UP฀ANALYSIS฀RUNS฀AND฀MANAGE฀THE฀FACILITY�฀)N฀ADDITION�฀HE฀HAD฀
TO฀KEEP฀TWO฀OR฀THREE฀CYLINDERS฀ON฀HAND฀AT฀ALL฀TIME฀TO฀AVOID฀
A฀SUPPLY฀DISRUPTION฀THAT฀COULD฀SHUT฀DOWN฀THE฀LABORATORY�฀
4HE฀PROBLEM฀WAS฀THAT฀THE฀CYLINDERS฀ARE฀QUITE฀BULKY฀AND฀THE฀
LABORATORY฀IS฀SMALL�฀CREATING฀A฀SUBSTANTIAL฀SPACE฀PROBLEM�

#OLE฀INVESTIGATED฀THE฀NEW฀BREED฀OF฀NITROGEN฀GENERATORS฀฀
THAT฀ELIMINATE฀THE฀INCONVENIENCE฀AND฀COST฀OF฀CYLINDER฀GAS฀
SUPPLIES�฀(E฀MADE฀THE฀DECISION฀TO฀PURCHASE฀THE฀"ALSTON฀฀
.�
��฀MEMBRANE฀NITROGEN฀GENERATOR฀AND฀!'3
,���฀
COMPRESSOR฀FROM฀0ARKER฀(ANNIlN฀#ORPORATION�฀&ILTRATION฀
AND฀3EPARATION฀$IVISION�฀(AVERHILL�฀-!�฀4HE฀SYSTEM฀
UTILIZES฀PROPRIETARY฀MEMBRANE฀SEPARATION฀TECHNOLOGY�฀
4HE฀GENERATOR฀SEPARATES฀AIR฀INTO฀ITS฀COMPONENT฀GASES฀
BY฀PASSING฀INEXPENSIVE�฀CONVENTIONAL฀COMPRESSED฀AIR฀
THROUGH฀BUNDLES฀OF฀INDIVIDUAL฀HOLLOW฀lBER�฀SEMI
PERMEABLE฀
MEMBRANES�฀%ACH฀lBER฀HAS฀A฀PERFECTLY฀CIRCULAR฀CROSS

SECTION฀AND฀A฀UNIFORM฀BORE฀THROUGH฀ITS฀CENTER�฀"ECAUSE฀
THE฀lBERS฀ARE฀SO฀SMALL�฀A฀GREAT฀MANY฀CAN฀BE฀PACKED฀INTO฀
A฀LIMITED฀SPACE�฀PROVIDING฀AN฀EXTREMELY฀LARGE฀MEMBRANE฀
SURFACE฀AREA�

4Hree฀StaGeS฀oF฀pre
fiLtration
4HREE฀STAGES฀OF฀COALESCING฀PRE
lLTRATION฀ARE฀INCORPORATED฀
INTO฀THE฀"ALSTON฀.�
��฀NITROGEN฀GENERATOR฀TO฀PROTECT฀THE฀
h4HE฀NITROGEN฀GENERATOR฀NOW฀SUPPLIES฀ALL฀CURTAIN฀AND฀
COLLISION฀GAS฀REQUIRED฀BY฀THE฀134!2฀MASS฀SPECTROMETER�v฀
#OLE฀SAID�฀h฀)T฀BASICALLY฀RUNS฀BY฀ITSELF฀WITHOUT฀REQUIRING฀ANY฀
ATTENTION฀FROM฀ME�฀)T฀ELIMINATES฀THE฀NEED฀TO฀KEEP฀TRACK฀AND฀
CHANGE฀GAS฀CYLINDERS�฀-OST฀IMPORTANT�฀IT฀ELIMINATES฀HAVING฀
TO฀WORRY฀ABOUT฀WHETHER฀WE฀HAVE฀ENOUGH฀GAS฀TO฀CONTINUE฀
IN฀OPERATION฀UNTIL฀NEW฀CYLINDERS฀ARE฀DELIVERED�฀)T฀SAVES฀A฀
CONSIDERABLE฀AMOUNT฀OF฀SPACE�฀4HE฀GAS฀GENERATOR฀IS฀LESS฀
THAN฀THE฀SIZE฀OF฀A฀SINGLE฀CYLINDER�฀4HE฀GAS฀GENERATOR฀ALSO฀
SAVES฀ABOUT฀������฀PER฀MONTH฀IN฀CYLINDER฀COSTS�฀)NCLUDING฀
THE฀COMPRESSOR฀AND฀STORAGE฀TANK�฀IT฀COST฀ABOUT฀��������฀SO฀
IT฀WILL฀PAY฀FOR฀ITSELF฀IN฀CYLINDER฀COSTS฀ALONE฀IN฀LESS฀THAN฀TWO฀
YEARS�฀4HE฀UNIT฀HAS฀PROVIDED฀TROUBLE
FREE฀OPERATION฀SINCE฀IT฀

WAS฀INSTALLED�฀4HE฀ONLY฀INTERRUPTION฀OF฀SUPPLY฀THAT฀)฀HAVE฀HAD฀
WAS฀WHEN฀SOMEONE฀ACCIDENTALLY฀TURNED฀OFF฀THE฀COMPRESSOR�฀
WHICH฀IS฀LOCATED฀IN฀A฀DIFFERENT฀ROOM�฀!LL฀IN฀ALL�฀IT฀HAS฀MET฀ALL฀MY฀
REQUIREMENTS�฀PROVIDING฀HIGH฀QUALITY฀GAS฀WITHOUT฀DISRUPTING฀฀
MY฀WORK�v

&OR฀ADDITIONAL฀INFORMATION฀ON฀"ALSTON¤฀PRODUCTS�฀CONTACT฀
0ARKER฀(ANNIlN฀#ORPORATION�฀&ILTRATION฀AND฀3EPARATION฀
$IVISION�฀���฀.ECK฀2OAD�฀0�/�฀"OX฀�����฀(AVERHILL�฀-!฀
�����
�����฀4EL�฀���
���
����฀&AX�฀���
���
����฀฀
7EB฀SITE�฀WWW�PARKER�COM�AGS

-ODEL฀!'3
,���฀3ERIES฀#OMPRESSOR
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!฀NEW฀SYSTEM฀SPECIlCALLY฀DESIGNED฀TO฀SUPPORT฀GAS฀
CHROMATOGRAPHY�mAME฀IONIZATION฀DETECTOR฀�'#�&)$	฀OPERATION฀
HAS฀GENERATED฀COST฀SAVINGS฀AT฀THE฀4EXAS฀$EPARTMENT฀OF฀
0UBLIC฀3AFETY�S฀#RIME฀,ABORATORY฀3ERVICE�฀4HE฀GAS฀CYLINDERS฀
USED฀IN฀THE฀PAST฀FOR฀THE฀&)$฀WERE฀EXPENSIVE฀AND฀COSTLY�฀
BUILDING฀MODIlCATIONS฀WOULD฀HAVE฀BEEN฀NEEDED฀TO฀MEET฀
NEW฀REGULATORY฀REQUIREMENTS฀IF฀THEY฀HAD฀CONTINUED฀TO฀BE฀
USED�฀#RIME฀,AB฀STAFF฀WERE฀AWARE฀THAT฀GAS฀GENERATORS฀WERE฀
AVAILABLE฀BUT฀FOUND฀IT฀DIFlCULT฀TO฀JUSTIFY฀THE฀COST฀AND฀SPACE฀
REQUIRED฀BY฀TWO฀SEPARATE฀UNITS�฀4HEN฀THEY฀DISCOVERED฀THE฀
0ARKER
"ALSTON฀-ODEL฀&)$
����฀GAS฀STATION�฀WHICH฀IS฀SPECIALLY฀
DESIGNED฀FOR฀&)$S฀AND฀PROVIDES฀BOTH฀PURE฀HYDROGEN฀AND฀ZERO฀
GRADE฀AIR�฀4HE฀NEW฀GAS฀STATION฀HAS฀ELIMINATED฀THE฀EXPENSE฀OF฀
PURCHASED฀GAS฀AS฀WELL฀AS฀THE฀LABOR฀INVOLVED฀IN฀HANDLING฀GAS฀
BOTTLES฀AND฀HAS฀ALSO฀ELIMINATED฀THE฀NEED฀FOR฀WHAT฀WOULD฀HAVE฀
BEEN฀EXPENSIVE฀BUILDING฀MODIlCATIONS�฀

&ROM฀A฀ONE
CHEMIST฀OPERATION฀ESTABLISHED฀IN฀����฀AT฀#AMP฀
-ABRY฀IN฀!USTIN�฀THE฀#RIME฀,ABORATORY฀3ERVICE฀HAS฀DEVELOPED฀
INTO฀A฀STAFF฀OF฀MORE฀THAN฀���฀IN฀��฀LOCATIONS฀TODAY�฀4HE฀MAJOR฀
FUNCTION฀OF฀THE฀4OXICOLOGY฀3ECTION฀IS฀BODY฀mUID฀ANALYSES฀IN฀
CASES฀OF฀DRIVING฀WHILE฀INTOXICATED฀�$7)	฀AND฀DRUG฀OVERDOSE�฀฀
4HE฀ANALYSES฀REQUIRE฀SPECIALIZED฀INSTRUMENTATION฀AND฀
PROCEDURES฀SUCH฀AS฀AUTOMATED฀GAS฀CHROMATOGRAPHY฀�'#	�฀
AUTOMATED฀GAS฀CHROMATOGRAPH�MASS฀SPECTROMETRY฀�'#-3	�฀
SOLID฀PHASE฀EXTRACTION฀PREPS�฀฀AND฀%NZYME฀-ULTIPLIED฀
)MMUNOASSAY฀4ECHNIQUE฀�%-)4	฀SCREENING฀TECHNIQUES�฀WHICH฀
IS฀A฀DRUG฀SCREEN฀OF฀BLOOD฀AND฀URINE�฀฀4ARGETED฀DRUG฀CLASSES฀
INCLUDE฀AMPHETAMINES�฀BARBITURATES�฀BENZODIAZEPINES�฀
COCAINE�฀OPIATES�฀AND฀PHENCYCLIDINE�฀฀!DDITIONAL฀DRUGS฀ARE฀
DETECTED฀WITH฀'#-3฀SCREENING�

&)$฀USeD฀For฀BLooD฀aLCoHoL฀anaLYSeS
4HE฀#RIME฀,AB฀IN฀!USTIN฀ANALYZES฀APPROXIMATELY฀���฀SAMPLES฀
PER฀MONTH฀FOR฀BLOOD฀ALCOHOL฀USING฀A฀0ERKIN%LMER฀!UTOSYSTEM฀
8,฀'#฀WITH฀A฀(3��
8,฀(EADSPACE฀AUTOSAMPLER�฀"LOOD฀
ALCOHOL฀ANALYSIS฀IS฀TYPICALLY฀PERFORMED฀IN฀$7)฀INVESTIGATIONS฀
AND฀IN฀TRAFlC฀ACCIDENTS฀WHERE฀PEOPLE฀HAVE฀BEEN฀CRITICALLY฀
INJURED฀OR฀KILLED�฀!LCOHOL฀ANALYSIS฀IS฀USED฀TO฀DETERMINE฀THE฀
CONCENTRATION฀OF฀ETHANOL฀AND฀TO฀DETERMINE฀IF฀METHANOL�฀
ACETONE�฀�
PROPANOL�฀OR฀TOLUENE฀IS฀PRESENT฀IN฀BLOOD฀OR฀URINE�฀
4HE฀PROCEDURE฀USED฀BY฀THE฀4OXICOLOGY฀3ECTION฀EMPLOYS฀
AUTOMATED฀HEADSPACE฀'#฀WITH฀QUANTITATION฀BY฀INTERNAL฀
STANDARD฀INTEGRATION�฀!CCORDING฀TO฀(ENRY�S฀,AW�฀AT฀EQUILIBRIUM�฀
IN฀A฀SEALED฀VESSEL�฀VOLATILE฀COMPOUNDS฀IN฀THE฀LIQUID฀STATE฀WILL฀
BE฀PRESENT฀IN฀THE฀VAPOR฀STATE฀AT฀A฀CONCENTRATION฀PROPORTIONAL฀
TO฀THE฀CONCENTRATION฀IN฀LIQUID�฀"Y฀SAMPLING฀THIS฀VAPOR�฀THE฀
HEADSPACE�฀THROUGH฀A฀GAS฀CHROMATOGRAPH�฀THE฀VOLATILE฀
COMPOUND฀MAY฀BE฀QUALITATIVELY฀IDENTIlED฀AND฀QUANTITATIVELY฀
MEASURED�฀!฀SINGLE฀HEADSPACE฀INJECTION฀IS฀SPLIT฀INTO฀TWO฀
CAPILLARY฀COLUMNS�฀EACH฀EXITING฀TO฀AN฀&)$�฀฀

4HE฀COLUMNS฀HAVE฀DIFFERENT฀POLARITY฀FOR฀UNIQUE฀SEPARATIONS฀
OF฀THE฀VOLATILES฀OF฀INTEREST�฀!N฀&)$฀CONSISTS฀OF฀A฀HYDROGEN�AIR฀
mAME฀AND฀A฀COLLECTOR฀PLATE�฀/RGANIC฀COMPOUNDS฀ELUTING฀FROM฀
THE฀CHROMATOGRAPHIC฀COLUMN฀ARE฀SWEPT฀INTO฀A฀mAME฀THAT฀BURNS฀
IN฀A฀MIXTURE฀OF฀HYDROGEN฀AND฀AIR฀WITHIN฀WHAT฀IS฀CALLED฀THE฀
DETECTOR฀JET�฀$URING฀THIS฀PROCESS฀THE฀ORGANIC฀COMPOUNDS฀ARE฀
BROKEN฀DOWN฀INTO฀CARBON฀FRAGMENTS฀AND฀ACQUIRE฀A฀POSITIVE฀
CHARGE฀�I�E��฀BECOME฀IONIZED	฀FROM฀THE฀SURFACE฀OF฀THE฀JET�฀WHICH฀
SERVES฀AS฀AN฀ELECTRODE�฀4HESE฀IONIZED฀CARBON฀FRAGMENTS฀ARE฀
DETECTED฀BY฀A฀SECOND฀ELECTRODE฀SLIGHTLY฀DOWN
STREAM฀IN฀THE฀
DETECTOR฀CELL�฀4HIS฀SIGNAL฀IS฀AMPLIlED฀AND฀SENT฀TO฀THE฀DATA฀
PROCESSING฀SYSTEM�฀"ECAUSE฀OF฀ITS฀RELATIVELY฀HIGH฀SENSITIVITY฀TO฀
MOST฀ORGANIC฀COMPOUNDS�฀THE฀&)$฀IS฀VERY฀POWERFUL฀TOOL฀FOR฀'#�฀
4HE฀RESPONSE฀OF฀THE฀DETECTOR฀DOES฀NOT฀CHANGE฀MARKEDLY฀WITH฀
VARIATIONS฀IN฀CHANGES฀IN฀THE฀mOWRATE�฀PRESSURE฀OR฀TEMPERATURE฀
OF฀THE฀MOBILE฀PHASE฀GAS฀AND฀THUS�฀PROVIDES฀A฀VERY฀ROBUST�฀
STABLE฀DETECTOR�฀)T฀ALSO฀HAS฀A฀LINEAR฀RESPONSE฀OVER฀A฀WIDE฀MASS฀
RANGE�฀GENERALLY฀ENCOMPASSING฀SEVERAL฀ORDERS฀OF฀MAGNITUDE�฀

CritiCaL฀reQUireMentS฀For฀&)$฀GaS฀SUppLY
h0URITY฀OF฀THE฀HYDROGEN฀GAS฀AND฀AIR฀SUPPLIED฀TO฀THE฀&)$฀IS฀VERY฀
CRITICAL฀TO฀THE฀ACCURACY฀OF฀THE฀MEASUREMENTS�v฀SAID฀'LENN฀
(ARRISON�฀3UPERVISOR฀OF฀4OXICOLOGY฀FOR฀THE฀4EXAS฀$EPARTMENT฀
OF฀0UBLIC฀3AFETY฀!USTIN฀,ABORATORY�฀h!NY฀EXTRA฀HYDROCARBONS฀
THAT฀ENTER฀THE฀DETECTOR฀THROUGH฀EITHER฀THE฀HYDROGEN฀OR฀AIR฀
SUPPLY฀GENERATE฀EXTRA฀SIGNAL฀THAT฀RAISES฀THE฀BASELINE฀OF฀THE฀
MEASUREMENTS�฀)N฀THE฀PAST�฀WE฀PURCHASED฀HYDROGEN฀AND฀ZERO฀
AIR฀GAS฀BOTTLES฀TO฀SUPPLY฀OUR฀&)$฀DETECTOR฀USED฀IN฀BLOOD฀ALCOHOL฀
ANALYSIS�฀4HIS฀WAS฀PRETTY฀EXPENSIVE�฀ALTHOUGH฀WE฀DIDN�T฀TRACK฀
THE฀COSTS฀WITH฀ANY฀LEVEL฀OF฀PRECISION�฀7HAT฀BROUGHT฀THE฀ISSUE฀
TO฀A฀HEAD฀WAS฀WHEN฀WE฀DISCOVERED฀THAT฀SOME฀NEW฀SAFETY฀
REGULATIONS฀WOULD฀HAVE฀REQUIRED฀THAT฀WE฀VENT฀THE฀SPECIAL฀ROOM฀
TO฀STORE฀THE฀GAS฀BOTTLES฀OUTSIDE฀THE฀BUILDING�v

h4HE฀COSTS฀OF฀THIS฀CONSTRUCTION฀PROJECT฀WOULD฀HAVE฀BEEN฀
HIGH฀AND฀IT฀HIGHLIGHTED฀THE฀GENERAL฀SAFETY฀ISSUES฀INVOLVED฀IN฀
STORING฀PRESSURIZED฀HYDROGEN฀GAS�v฀(ARRISON฀CONTINUED�฀h%VERY฀
TIME฀YOU฀HAVE฀A฀CYLINDER฀OF฀COMPRESSED฀HYDROGEN฀THERE฀ARE฀
ISSUES฀THAT฀YOU฀NEED฀TO฀BE฀CONCERNED฀WITH�฀7E฀HAVE฀NEVER฀
HAD฀A฀PROBLEM฀HANDLING฀HYDROGEN฀BUT฀THE฀POTENTIAL฀ALWAYS฀
EXISTS฀FOR฀A฀PERSON฀TO฀MAKE฀A฀MISTAKE�฀)฀DECIDED฀TO฀TAKE฀A฀
LOOK฀AT฀GAS฀GENERATOR฀TECHNOLOGY฀TO฀SEE฀IF฀IT฀COULD฀ELIMINATE฀
THESE฀CONCERNS�฀!T฀lRST�฀)฀EXPECTED฀THAT฀)฀WAS฀GOING฀TO฀HAVE฀
TO฀PURCHASE฀TWO฀SEPARATE฀UNITS฀TO฀SUPPLY฀THE฀NEEDS฀OF฀THE฀
&)$�฀PURE฀HYDROGEN฀AND฀ZERO฀GRADE฀AIR�v฀(ARRISON฀CONTINUED�฀
h4HAT฀WOULD฀HAVE฀SUBSTANTIALLY฀STRETCHED฀OUT฀THE฀PAYBACK฀
AND฀TWO฀UNITS฀ALSO฀WOULD฀HAVE฀REQUIRED฀MORE฀SPACE�฀MORE฀
MAINTENANCE�฀AND฀INVOLVED฀MORE฀POTENTIAL฀THINGS฀THAT฀COULD฀GO฀
WRONG�฀4HAT�S฀WHY฀)฀WAS฀VERY฀HAPPY฀TO฀HEAR฀THAT฀0ARKER
"ALSTON฀
HAD฀DEVELOPED฀A฀GAS฀SYSTEM฀THAT฀MEETS฀ALL฀THE฀REQUIREMENTS฀
OF฀AN฀&)$�v฀
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Parker
"aLSton฀Unit฀MeetS฀aLL฀&)$฀reQUireMentS
4HE฀0ARKER
"ALSTON฀&)$
����฀GAS฀STATION฀PROVIDES฀BOTH฀PURE฀
HYDROGEN฀GAS฀AT฀��������฀PURITY฀FROM฀DEIONIZED฀WATER฀AND฀
ZERO฀GRADE฀AIR฀FROM฀COMPRESSED฀AIR�฀(YDROGEN฀IS฀PRODUCED฀
THROUGH฀ELECTROLYTIC฀DISSOCIATION฀OF฀WATER฀AND฀HYDROGEN฀PROTON฀
CONDUCTION�฀0OSITIVELY฀CHARGED฀HYDROGEN฀IONS฀ARE฀TRANSPORTED฀
ACROSS฀A฀SOLID฀POLYMER฀ELECTROLYTE฀WHERE฀MOLECULAR฀HYDROGEN฀
IS฀FORMED�฀4HE฀HYDROGEN฀STREAM฀IS฀FURTHER฀PURIlED฀TO฀
SCAVENGE฀OXYGEN฀AND฀IS฀DELIVERED฀AT฀AN฀OUTLET฀OF฀THE฀DEVICE�฀
:ERO฀AIR฀IS฀PRODUCED฀BY฀PURIFYING฀ON
SITE฀COMPRESSED฀AIR฀
TO฀A฀TOTAL฀HYDROCARBON฀CONCENTRATION฀OF฀LESS฀THAN฀���฀PARTS฀
PER฀MILLION฀����฀PPB	�฀MEASURED฀AS฀METHANE�฀4HE฀&)$
����฀
GAS฀STATION฀PRODUCES฀UP฀TO฀��฀CC�MIN฀OF฀HYDROGEN฀AND฀����฀
CC�MIN฀OF฀ZERO฀GRADE฀AIR�฀4HE฀SYSTEM฀IS฀DESIGNED฀TO฀PROVIDE฀
FUEL฀AND฀AIR฀TO฀SUPPORT฀TWO฀&)$S�฀)T฀TAKES฀UP฀A฀SPACE฀OF฀����฀
INCHES฀HIGH�฀����฀INCHES฀WIDE฀AND฀��฀INCHES฀DEEP฀AND฀
WEIGHS฀ONLY฀��฀POUNDS�฀

4HE฀UNIT฀OFFERS฀AUTOMATIC฀WATER฀lLL฀CAPABILITY�฀SILENT฀
OPERATION฀AND฀REQUIRES฀MINIMAL฀OPERATOR฀ATTENTION�฀4HE฀
GENERATOR฀REQUIRES฀VIRTUALLY฀NO฀ATTENTION฀BECAUSE฀IT฀USES฀
SIMPLE฀ELECTROMECHANICAL฀COMPONENTS฀SUCH฀AS฀PRESSURE฀
VESSELS�฀AND฀VALVES฀WITH฀A฀HISTORY฀OF฀RELIABILITY฀IN฀LABORATORY฀
APPLICATIONS�฀2OUTINE฀MAINTENANCE฀IS฀LIMITED฀TO฀PERIODIC฀
REPLACEMENT฀OF฀lLTER฀CARTRIDGES�฀REQUIRES฀NO฀FACTORY฀SERVICING฀
AND฀CAN฀EASILY฀BE฀PERFORMED฀BY฀THE฀USER�฀!฀KEY฀FACTOR฀IN฀
THE฀INCREASED฀RELIABILITY฀PROVIDED฀BY฀THE฀GENERATOR฀IS฀ITS฀
ELIMINATION฀OF฀THE฀LOGISTICS฀OF฀THE฀GAS฀SUPPLY฀CHAIN�฀3INCE฀THE฀
GAS฀STATION฀SIMPLY฀SEPARATES฀WATER฀INTO฀ITS฀CONSTITUENT฀PARTS�฀
IT฀HAS฀NO฀ADVERSE฀ENVIRONMENTAL฀EFFECTS�฀"OTH฀THE฀HYDROGEN฀
PRODUCED฀BY฀THE฀UNIT฀AND฀THE฀OXYGEN฀MIXTURE฀GENERATED฀AS฀
A฀BYPRODUCT฀CAN฀BE฀RELEASED฀HARMLESSLY฀TO฀ATMOSPHERE�฀
'AS฀GENERATORS฀ARE฀ALSO฀MUCH฀SAFER฀THAN฀HIGH
PRESSURE฀
CYLINDERS�฀4HE฀GENERATOR฀TYPICALLY฀OPERATES฀AT฀A฀LOW฀PRESSURE฀
IN฀THE฀NEIGHBORHOOD฀OF฀���฀PSIG฀AND฀STORES฀SMALL฀VOLUMES฀
OF฀COMPRESSED฀GAS�฀4HE฀STORED฀VOLUME฀IS฀SIGNIlCANTLY฀LESS฀
THAN฀�฀CUBIC฀FOOT�฀COMPARED฀TO฀ABOUT฀���฀CUBIC฀FEET฀STORED฀
IN฀A฀TYPICAL฀HIGH
PRESSURE฀GAS฀CYLINDER�฀'AS฀GENERATORS฀ALSO฀
ELIMINATE฀THE฀NEED฀TO฀HANDLE฀CYLINDERS�฀WHICH฀PRESENTS฀A฀RISK฀
OF฀INJURY฀CAUSED฀BY฀DROPPING�฀LIFTING�฀OR฀ASPHYXIATION�

h/UR฀DECISION฀TO฀PURCHASE฀THE฀GAS฀STATION฀HAS฀ELIMINATED฀THE฀
NEED฀TO฀PURCHASE฀GAS฀BOTTLES฀ON฀A฀REGULAR฀BASIS�v฀(ARRISON฀
SAID�฀h7E฀HAVE฀ALSO฀ELIMINATED฀THE฀NEED฀TO฀UPGRADE฀OUR฀
FACILITY฀BECAUSE฀THE฀GAS฀STATION฀ELIMINATES฀THE฀NEED฀TO฀STORE฀
HYDROGEN฀AND฀OPERATES฀AT฀SUCH฀A฀LOW฀PRESSURE฀THAT฀SPECIAL฀
VENTING฀IS฀NOT฀NEEDED�฀7E฀HAVEN�T฀SEEN฀ANY฀CHANGE฀IN฀THE฀
PERFORMANCE฀OF฀THE฀&)$�฀WHICH฀INDICATES฀THAT฀THE฀GAS฀WE฀ARE฀

PRODUCING฀IS฀JUST฀AS฀PURE฀AS฀WHAT฀WE฀WERE฀PURCHASING฀IN฀THE฀
PAST�฀)N฀THE฀SEVERAL฀MONTHS฀THAT฀WE฀HAVE฀OPERATED฀THE฀GAS฀
STATION�฀IT฀HAS฀DELIVERED฀TROUBLE
FREE฀PERFORMANCE�฀7E฀ARE฀
ALSO฀USING฀A฀SECOND฀GAS฀STATION฀TO฀SUPPORT฀A฀'#�&)$฀IN฀THE฀
CONTROLLED฀SUBSTANCES฀SECTION�฀4HIS฀IS฀CLEARLY฀A฀CONCEPT฀THAT฀
SHOULD฀BE฀EXPLORED฀BY฀OTHER฀CRIME฀LABS฀THAT฀ARE฀CONCERNED฀
ABOUT฀THE฀HIGH฀COST฀AND฀SAFETY฀ISSUES฀INVOLVED฀IN฀HANDLING฀
BOTTLED฀HYDROGEN�v

&OR฀ADDITIONAL฀INFORMATION฀ON฀"ALSTON¤฀PRODUCTS�฀CONTACT฀
0ARKER฀(ANNIlN฀#ORPORATION�฀&ILTRATION฀AND฀3EPARATION฀
$IVISION�฀���฀.ECK฀2OAD�฀(AVERHILL�฀-!฀฀�����
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.itroGen
'enerator฀HeLpS฀.-2฀5nCoVer฀.eW฀-etHoDS฀oF฀4arGetinG฀!ntHraX

!฀NITROGEN฀GENERATOR฀IS฀PLAYING฀A฀KEY฀ROLE฀BY฀IMPROVING฀THE฀
RESOLUTION฀OF฀NUCLEAR฀MAGNETIC฀RESONANCE฀�.-2	฀SPECTROME

TERS฀IN฀STUDIES฀AIMED฀AT฀lNDING฀BIOLOGICAL฀TARGETS฀WITH฀WHICH฀TO฀
ATTACK฀ANTHRAX฀BACTERIA�฀/NE฀OF฀THE฀THINGS฀THAT฀MAKES฀ANTHRAX฀
SO฀DANGEROUS฀IS฀ITS฀ABILITY฀TO฀FORM฀SPORES฀THAT฀ARE฀SO฀TOUGH฀
YOU฀CAN฀PUT฀THEM฀IN฀BOILING฀WATER฀WITHOUT฀KILLING฀THE฀BACTERIA�฀
*OHN฀#AVANAGH�฀0ROFESSOR฀OF฀"IOCHEMISTRY฀AT฀.ORTH฀#AROLINA฀
3TATE฀5NIVERSITY�฀2ALEIGH�฀.ORTH฀#AROLINA�฀IS฀STUDYING฀SIGNAL฀
TRANSDUCTION฀PATHWAYS฀THAT฀ALLOW฀BACTERIA฀SUCH฀AS฀ANTHRAX฀TO฀
RESPOND฀TO฀ENVIRONMENTAL฀STRESS฀WITH฀THE฀GOAL฀OF฀EVENTUALLY฀
DEVELOPING฀NEW฀THERAPEUTIC฀TARGETS�฀!฀CRITICAL฀PART฀OF฀THIS฀WORK฀
INVOLVES฀THE฀USE฀OF฀.-2฀TO฀DETERMINE฀THE฀THREE
DIMENSIONAL฀
STRUCTURES฀AND฀INTERACTIONS฀OF฀BIOLOGICAL฀MOLECULES฀IN฀SOLUTION�฀
#AVANAGH฀HAS฀LONG฀USED฀NITROGEN฀TO฀MAINTAIN฀THE฀PHYSIOLOGI

CAL฀TEMPERATURE฀OF฀THE฀SAMPLE฀UNDERGOING฀.-2฀SPECTROS

COPY�฀)N฀THE฀PAST�฀HIS฀LABORATORY฀SPENT฀ABOUT฀����฀PER฀MONTH฀
PURCHASING฀LIQUID฀NITROGEN฀DEWARS฀AND฀NITROGEN฀GAS฀CYLINDERS�฀
2ECENTLY฀HE฀INVESTED฀IN฀A฀GASEOUS฀NITROGEN฀GENERATOR฀THAT฀
CAN฀CONTINUALLY฀PRODUCE฀NITROGEN฀DIRECT฀FROM฀HIS฀BUILDING�S฀
COMPRESSED฀AIR฀AT฀MINIMAL฀COST฀AND฀REQUIRES฀PRACTICALLY฀NO฀
MAINTENANCE�฀h4HE฀.-2฀MACHINE฀WE฀ARE฀USING฀COST฀EXACTLY฀
ONE฀MILLION฀DOLLARS฀BUT฀WE฀WERE฀ABLE฀TO฀SUBSTANTIALLY฀IMPROVE฀
ITS฀PERFORMANCE฀WITH฀A฀SIMPLE฀DEVICE฀THAT฀COST฀UNDER฀��������v฀
#AVANAGH฀SAID�

"ACTERIA฀ARE฀HIGHLY฀ADAPTABLE฀ORGANISMS฀OCCUPYING฀AN฀INEX

HAUSTIBLE฀VARIETY฀OF฀ECOLOGICAL฀NICHES�฀4HEY฀POSSESS฀EXCEP

TIONAL฀PROTECTIVE฀AND฀RESPONSIVE฀CAPABILITIES฀BY฀ENCODING�฀AT฀
THE฀CORRECT฀TIMES�฀A฀REPERTOIRE฀OF฀GENES฀NORMALLY฀UNEXPRESSED฀
UNLESS฀CALLED฀UPON�฀4HE฀KEY฀TO฀BACTERIAL฀ADAPTABILITY฀LIES฀IN฀
THEIR฀CAPACITY฀TO฀INVOKE฀THE฀NECESSARY฀SIGNAL฀TRANSDUCTION฀

PATHWAYS฀NEEDED฀FOR฀PROTECTION฀AND฀MAXIMAL฀GROWTH฀IN฀THE฀
SPECIlC฀SITUATION฀IN฀WHICH฀THEY฀lND฀THEMSELVES�฀4HEY฀ACCOM

PLISH฀THIS฀BY฀SENSING฀SIGNALS฀EMANATING฀FROM฀THEIR฀ENVIRON

MENT�฀RECOGNIZING฀ITS฀COMPOSITION฀AND฀SUBSEQUENTLY฀INITIATING฀
THE฀CORRECT฀RESPONSE฀TO฀ENSURE฀SURVIVAL�฀"ACTERIA฀ARE฀EXTRAOR

DINARILY฀ACCOMPLISHED฀AT฀ALL฀THESE฀TASKS฀AND฀RAPIDLY฀ESTABLISH฀
COMPLEX฀COMMUNICATION฀NETWORKS฀TO฀COPE฀WITH฀A฀MYRIAD฀OF฀
STRESSFUL฀CIRCUMSTANCES�฀4HE฀COMMITMENT฀FOR฀SELF
PROTECTION฀
REQUIRES฀AN฀ENORMOUS฀INVESTMENT฀OF฀ENERGY�฀AND฀THERE฀WOULD฀
BE฀LITTLE฀ADVANTAGE฀IN฀SUCH฀AN฀UNDERTAKING฀IF฀THE฀ENVIRONMEN

TAL฀HOSTILITY฀WAS฀mEETING�฀#ONSEQUENTLY฀THE฀CELL฀lRST฀ENTERS฀
A฀TRANSITION
STATE�฀$URING฀THIS฀TIME฀THE฀CELL฀DECIDES฀WHICH฀
PARTICULAR฀PROTECTIVE฀STRATEGY฀IS฀THE฀MOST฀APPROPRIATE฀IN฀LIGHT฀
OF฀THE฀STRESS฀IT฀FACES�฀4HE฀TRANSITION
STATE฀IS฀UNDER฀THE฀CONTROL฀
OF฀SO
CALLED฀TRANSITION
STATE฀REGULATORS�฀4HESE฀COMMUNICATION฀
MODULES฀ARE฀VERY฀IMPORTANT฀TARGETS฀FOR฀ANTIMICROBIAL฀THERA

PEUTIC฀AGENTS�

4ranSition
State฀reGULatorS
4RANSITION
STATE฀REGULATORS฀PROVIDE฀THE฀CELL฀WITH฀SOME฀WELL

NEEDED฀BREATHING฀ROOM฀AS฀IT฀CONTEMPLATES฀ITS฀FUTURE�฀.OT฀
SURPRISINGLY฀THEY฀PLAY฀ESSENTIAL฀ROLES฀IN฀INDUCING฀SYNTHESIS฀OF฀
VIRULENCE฀FACTORS฀IN฀MANY฀PATHOGENS฀IN฀RESPONSE฀TO฀NUTRIENT฀
AND฀METABOLITE฀DEPRIVATION�฀3TUDIES฀TO฀THIS฀POINT฀HAVE฀CEN

TERED฀ON฀BROAD฀GENETIC฀CHARACTERIZATION฀OF฀TRANSITION
STATE฀
REGULATORS฀AND฀LITTLE฀IS฀KNOWN฀ABOUT฀THEIR฀DETAILED฀MECHANISM฀
OF฀ACTION�฀#AVANAGH�S฀LABORATORY฀WAS฀RESPONSIBLE฀FOR฀THE฀lRST฀
DETAILED฀STRUCTURAL฀CHARACTERIZATION฀OF฀ANY฀TRANSITION฀STATE฀
REGULATORY฀PROTEIN�฀!BR"฀�ANTIBIOTIC฀RESISTANCE฀PROTEIN฀"	฀
FROM฀"ACILLUS฀SUBTILIS฀BACTERIA�฀!BR"฀FROM฀"�฀SUBTILIS฀SHARES฀
����฀IDENTITY฀IN฀THE฀$.!
BINDING฀DOMAIN฀AND฀���฀IDENTITY฀
OVERALL฀WITH฀!BR"฀FROM฀ANTHRAX�฀LENDING฀HIS฀STUDIES฀EXTRA฀
SIGNIlCANCE�฀4HE฀!BR"฀PROTEIN฀FROM฀ANTHRAX฀IS฀KNOWN฀TO฀BE฀
A฀NEGATIVE฀REGULATOR฀OF฀THE฀THREE฀ANTHRAX฀TOXINS�฀LETHAL฀FACTOR�฀
EDEMA฀FACTOR฀AND฀PROTECTIVE฀ANTIGEN�฀!NTHRAX฀SECRETES฀THE฀
THREE฀SUBUNITS฀OF฀ITS฀TOXIN฀INTO฀THE฀BLOODSTREAM฀OF฀ITS฀HOST�฀
3EVEN฀PROTECTIVE
ANTIGEN฀MOLECULES฀THEN฀ASSEMBLE฀INTO฀A฀
PRE
PORE�฀4HE฀PRE
SPORE฀UNDERGOES฀A฀CHANGE฀IN฀SHAPE�฀FORM

ING฀A฀MATURE฀SPORE฀THAT฀ALLOWS฀LETHAL฀FACTOR฀AND฀EDEMA฀FACTOR฀
TO฀ENTER฀CELLS�฀/NCE฀INSIDE�฀THESE฀TOXIN฀SUBUNITS฀DESTROY฀THE฀
CELL�฀PAVING฀THE฀WAY฀TO฀DISEASE�

.-2฀SPECTROSCOPY฀IS฀THE฀MOST฀POWERFUL฀ANALYTICAL฀TECHNIQUE฀
AVAILABLE฀FOR฀DETERMINING฀THE฀THREE
DIMENSIONAL฀SOLUTION฀
STRUCTURE฀OF฀PROTEINS฀THAT฀FORM฀THE฀MOLECULAR฀BASIS฀FOR฀THESE฀
AND฀MANY฀OTHER฀BIOLOGICAL฀PROCESSES�฀.-2฀IS฀A฀PHENOM

ENON฀THAT฀OCCURS฀WHEN฀THE฀NUCLEI฀OF฀CERTAIN฀ATOMS฀ARE฀
IMMERSED฀IN฀A฀STATIC฀MAGNETIC฀lELD฀AND฀EXPOSED฀TO฀A฀SECOND฀
OSCILLATING฀MAGNETIC฀lELD�฀3OME฀NUCLEI฀EXPERIENCE฀THIS฀
PHENOMENON�฀AND฀OTHERS฀DO฀NOT�฀DEPENDING฀UPON฀WHETHER฀
OR฀NOT฀THEY฀POSSESS฀A฀PROPERTY฀CALLED฀SPIN�฀5NDER฀PROPER฀
CONDITIONS�฀SUCH฀NUCLEI฀ABSORB฀ELECTROMAGNETIC฀RADIATION฀IN฀
THE฀RADIO
FREQUENCY฀REGION฀AT฀FREQUENCIES฀GOVERNED฀BY฀THEIR฀
CHEMICAL฀ENVIRONMENT�฀4HIS฀ENVIRONMENT฀IS฀INmUENCED฀BY฀
CHEMICAL฀BONDS�฀MOLECULAR฀CONFORMATIONS�฀AND฀DYNAMIC฀PRO

CESSES�฀FOR฀EXAMPLE�฀"Y฀MEASURING฀THE฀FREQUENCIES฀AT฀WHICH฀

4HE฀0ARKER฀"ALSTON฀.ITROGEN฀'ENERATOR฀INSTALLED฀AT฀.#35
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Parker฀Hannifin฀Corporation฀
&ILTRATION฀AND฀3EPARATION฀$IVISION฀
(AVERHILL�฀-!฀s฀�
���
���
����฀
WWW�PARKER�COM�AGS

!NALYTICAL฀'AS฀3YSTEMS

��

.itroGen
'enerator฀HeLpS฀.-2฀5nCoVer฀.eW฀-etHoDS฀oF฀4arGetinG฀!ntHraX฀

THESE฀ABSORPTIONS฀OCCUR฀AND฀THEIR฀STRENGTHS�฀IT฀IS฀USUALLY฀
POSSIBLE฀TO฀DEDUCE฀FACTS฀ABOUT฀THE฀STRUCTURE฀OF฀THE฀MOLECULE฀
BEING฀EXAMINED�฀.-2฀SPECTROSCOPY฀IS฀ROUTINELY฀USED฀BY฀
CHEMISTS฀TO฀STUDY฀CHEMICAL฀STRUCTURE฀USING฀SIMPLE฀ONE
DI

MENSIONAL฀TECHNIQUES�฀4WO�฀THREE
฀AND฀FOUR

DIMENSIONAL฀
TECHNIQUES฀ARE฀USED฀BY฀STRUCTURAL฀BIOLOGISTS฀TO฀DETERMINE฀
THE฀STRUCTURE฀OF฀MORE฀COMPLICATED฀MOLECULES�฀4IME฀DOMAIN฀
.-2฀SPECTROSCOPIC฀TECHNIQUES฀ARE฀USED฀TO฀PROBE฀MOLECULAR฀
DYNAMICS฀IN฀SOLUTIONS�฀4HESE฀TECHNIQUES฀ARE฀CHALLENGING฀AND฀
COMPLEMENTING฀X
RAY฀CRYSTALLOGRAPHY฀FOR฀THE฀DETERMINATION฀OF฀
PROTEIN฀STRUCTURE�

CHaLLenGe฀oF฀DiStinGUiSHinG฀SpeCtraL฀LineS
h&OR฀THE฀MOST฀PART฀THE฀RESULTS฀OF฀.-2฀SPECTROSCOPY฀n฀THE฀RES

ONANCES฀
฀ARE฀DISPLAYED฀AS฀A฀TWO
DIMENSIONAL฀MAP฀WITH฀THE฀
AXES฀REPRESENTING฀TWO฀DIFFERENT�฀IDENTIFYING฀NUCLEAR฀FREQUEN

CIES฀IN฀THE฀PROTEIN�v฀#AVANAGH฀SAID�฀h!S฀THE฀SIZE฀OF฀THE฀MOL

ECULE฀BEING฀STUDIED฀INCREASES�฀THE฀RESONANCE฀LINES฀GENERATED฀
BY฀ITS฀VARIOUS฀ATOMIC฀COMPONENTS฀BROADEN฀AND฀CAN฀BEGIN฀TO฀
OVERLAP฀WHICH฀MAKES฀IT฀DIFlCULT฀OR฀IMPOSSIBLE฀TO฀DETERMINE฀ITS฀
STRUCTURE�฀+EEPING฀RESONANCES฀AS฀NARROW฀AS฀POSSIBLE฀TO฀ALLEVI

ATE฀ANY฀OVERLAP฀IS฀A฀HUGE฀PART฀OF฀PERFORMING฀HIGH
RESOLUTION฀
.-2฀ON฀COMPLEX฀BIOMOLECULES�฀!T฀THE฀SAME฀TIME�฀THE฀PROTEIN฀
SAMPLE฀WE฀STUDY฀MUST฀TYPICALLY฀BE฀MAINTAINED฀AROUND฀ROOM฀
TEMPERATURE฀AND฀THIS฀IS฀GENERALLY฀ACCOMPLISHED฀BY฀BLOWING฀AIR฀
OVER฀IT�฀4HE฀PROBLEM฀WITH฀AIR฀IS฀THAT฀IT฀PARTLY฀CONSISTS฀OF฀OXYGEN฀
ATOMS฀WITH฀ONE฀UNPAIRED฀ELECTRON�฀4HAT฀SINGLE฀ELECTRON฀OFTEN฀
COUPLES฀TO฀THE฀NUCLEI฀WHICH฀GREATLY฀BROADENS฀THE฀LINES฀ON฀THE฀
SPECTRUM�฀INCREASING฀THEIR฀TENDENCY฀TO฀OVERLAP฀AND฀MAKING฀
THEM฀THAT฀MUCH฀MORE฀DIFlCULT฀TO฀INTERPRET�฀7E฀OVERCOME฀THIS฀
PROBLEM฀BY฀DELIVERING฀TEMPERATURE
CONTROLLED฀NITROGEN฀INSTEAD฀
BECAUSE฀IT฀DOESN�T฀INTERFERE฀WITH฀THE฀SAMPLE�฀7E฀HAVE฀FOUND฀
THAT฀NITROGEN฀CAN฀DRAMATICALLY฀IMPROVE฀THE฀QUALITY฀OF฀THE฀
RESULTS฀THAT฀WE฀ARE฀ABLE฀TO฀OBTAIN฀WITH฀.-2�v

7HEN฀#AVANAGH�S฀LABORATORY฀lRST฀BEGAN฀USING฀NITROGEN�฀HE฀
PURCHASED฀NITROGEN฀TANKS฀FROM฀A฀LOCAL฀GAS฀SUPPLIER�฀4HE฀TANKS฀
COST฀IN฀THE฀NEIGHBORHOOD฀OF฀����฀EACH฀AND฀LASTED฀ABOUT฀ONE฀
WEEK�฀4HIS฀REPRESENTED฀A฀SIGNIlCANT฀EXPENSE฀AND฀ALSO฀MEANT฀
THAT฀HE฀AND฀OTHER฀LABORATORY฀PERSONNEL฀HAD฀TO฀PAY฀CLOSE฀ATTEN

TION฀TO฀THE฀AMOUNT฀OF฀GAS฀LEFT฀AND�฀WHEN฀IT฀WAS฀NEARLY฀EMPTY�฀
TAKE฀THE฀TIME฀TO฀CHANGE฀THE฀TANK฀AND฀ORDER฀REPLACEMENTS�฀
-OVING฀THE฀TANKS฀WAS฀A฀PARTICULARLY฀DELICATE฀OPERATION฀BE

CAUSE฀THE฀MAGNETS฀IN฀THE฀.-2฀SPECTROMETER฀ARE฀SO฀POWERFUL฀
THAT฀IF฀YOU฀DROP฀A฀mASHLIGHT฀NEAR฀THEM฀IT฀WILL฀NEVER฀HIT฀THE฀mOOR�฀
4HE฀TIME฀SPENT฀DEALING฀WITH฀NITROGEN฀SUPPLY฀SUBTRACTED฀FROM฀
THE฀AMOUNT฀TIME฀THAT฀WAS฀AVAILABLE฀TO฀SET฀UP฀ANALYSIS฀RUNS฀
AND฀MANAGE฀THE฀FACILITY�

.itroGen฀Generator฀proViDeS฀ContinUoUS฀SUppLY
)N฀AN฀EFFORT฀TO฀ELIMINATE฀THESE฀PROBLEMS�฀#AVANAGH฀INVESTI

GATED฀THE฀NEW฀BREED฀OF฀GAS฀GENERATORS฀THAT฀PRODUCE฀NITROGEN฀
TO฀A฀HIGH฀LEVEL฀OF฀PURITY฀BY฀SEPARATING฀IT฀FROM฀AIR�฀4HE฀BASIC฀AD

VANTAGE฀OF฀THIS฀APPROACH฀IS฀THAT฀THE฀LABORATORY฀ELIMINATES฀THE฀
NEED฀TO฀PURCHASE฀AND฀HANDLE฀GAS฀TANKS�฀#AVANAGH฀SELECTED฀
A฀"ALSTON¤฀.�
��฀NITROGEN฀GENERATOR฀FROM฀0ARKER฀(ANNIlN฀

#ORPORATION�฀&ILTRATION฀AND฀3EPARATION฀$IVISION�฀(AVERHILL�฀
-ASSACHUSETTS฀THAT฀PRODUCES฀UP฀TO฀���฀STANDARD฀LITERS฀PER฀
MINUTE฀AT฀A฀PURITY฀LEVEL฀RANGING฀FROM฀���฀TO฀�����฀WITHOUT฀
USING฀ANY฀ELECTRICITY�฀4HE฀GENERATOR฀REQUIRES฀VIRTUALLY฀NO฀
ATTENTION฀BECAUSE฀IT฀USES฀SIMPLE฀ELECTROMECHANICAL฀COMPO

NENTS฀SUCH฀AS฀PRESSURE฀VESSELS�฀AND฀VALVES฀WITH฀A฀HISTORY฀
OF฀RELIABILITY฀IN฀LABORATORY฀APPLICATIONS�฀3INCE฀THE฀NITROGEN฀
GENERATOR฀SIMPLY฀SEPARATES฀AIR฀INTO฀ITS฀CONSTITUENT฀PARTS�฀IT฀
HAS฀NO฀ADVERSE฀ENVIRONMENTAL฀EFFECTS�฀'AS฀GENERATORS฀ARE฀
ALSO฀MUCH฀SAFER฀THAN฀HIGH
PRESSURE฀TANKS฀AS฀THE฀GENERATOR฀
TYPICALLY฀OPERATES฀AT฀A฀LOW฀PRESSURE฀IN฀THE฀NEIGHBORHOOD฀OF฀
���฀PSIG฀AND฀STORES฀SMALL฀VOLUMES฀OF฀COMPRESSED฀GAS�฀

4HE฀.�
��฀PRODUCES฀NITROGEN฀BY฀UTILIZING฀A฀COMBINATION฀OF฀
lLTRATION฀AND฀MEMBRANE฀SEPARATION฀TECHNOLOGIES�฀!฀HIGH฀
EFlCIENCY฀PRE
lLTRATION฀SYSTEM฀PRE
TREATS฀THE฀COMPRESSED฀
AIR฀TO฀REMOVE฀ALL฀CONTAMINANTS฀DOWN฀TO฀����฀MICRON�฀(OL

LOW฀lBERS฀SEPARATE฀THE฀CLEAN฀AIR฀INTO฀CONCENTRATED฀NITROGEN฀
OUTPUT฀STREAM฀AND฀OXYGEN฀ENRICHED฀PERMEATE฀STREAM฀THAT฀
IS฀VENTED฀FORM฀THE฀SYSTEM�฀4HE฀COMBINATION฀OF฀TECHNOLOGIES฀
PRODUCES฀A฀CONTINUOUS฀ON฀DEMAND฀SUPPLY฀OF฀PURE฀NITROGEN�฀
2OUTINE฀MAINTENANCE฀IS฀LIMITED฀TO฀PERIODIC฀REPLACEMENT฀OF฀
lLTER฀CARTRIDGES�฀REQUIRES฀NO฀FACTORY฀SERVICING฀AND฀CAN฀EASILY฀
BE฀PERFORMED฀BY฀THE฀USER�

h4HIS฀MACHINE฀PAID฀FOR฀ITSELF฀VERY฀QUICKLY฀BY฀ELIMINATING฀THE฀
NEED฀TO฀PURCHASE฀GAS฀DEWARS฀AND฀CYLINDERS�v฀#AVANAGH฀
CONCLUDED�฀h)T฀IS฀VERY฀ROBUST�฀7E฀COULDN�T฀BREAK฀IT฀EVEN฀IF฀WE฀
TRIED�฀7HILE฀)฀AM฀CONTINUALLY฀WORKING฀WITH฀A฀MILLION
DOLLAR฀
.-2฀MACHINE�฀)฀HAVE฀TO฀ADMIT฀THAT฀)฀GET฀AN฀ENORMOUS฀KICK฀
OUT฀OF฀THIS฀ONE�฀WHICH฀COST฀ONLY฀A฀FEW฀THOUSAND฀DOLLARS�฀)T�S฀A฀
VERY฀SIMPLE฀BUT฀ELEGANT฀DEVICE�฀)F฀WE฀DIDN�T฀HAVE฀IT฀OUR฀LIVES฀
WOULD฀BE฀MUCH฀MORE฀COMPLICATED�v

&OR฀ADDITIONAL฀INFORMATION฀ON฀"ALSTON¤฀PRODUCTS�฀CONTACT฀
0ARKER฀(ANNIlN฀#ORPORATION�฀&ILTRATION฀AND฀3EPARATION฀฀
$IVISION�฀���฀.ECK฀2OAD�฀(AVERHILL�฀-!฀฀�����
�����฀฀
4ELEPHONE�฀฀���
���
�����฀&AX�฀฀���
���
�����฀฀
7EB฀SITE�฀WWW�BALSTON�COM�AGS

!฀SHOT฀OF฀THE฀6ARIAN฀)NOVA฀���-(Z฀.-2฀SPECTROMETER฀WITH฀THE฀฀
.�฀GENERATOR฀IN฀THE฀BACKGROUND
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0ARKER�S฀#HARTER

0RODUCT฀)NFORMATION

4HE฀&LUID฀#ONNECTORS฀
'ROUP

4HE฀(YDRAULICS฀'ROUP

4HE฀3EAL฀'ROUP฀

4HE฀&ILTRATION฀'ROUP฀

4HE฀)NSTRUMENTATION฀
'ROUP

!BOUT฀0ARKER฀(ANNIlN฀#ORPORATION

Parker฀Hannifin฀Corporation
&ILTRATION฀AND฀3EPARATION฀$IVISION
���฀.ECK฀2OAD�฀0�/�฀"OX฀����
(AVERHILL�฀-!฀�����
����
0HONE�฀฀���
���
����฀OR฀���
���
����
&AX�฀฀���
���
����
HTTP���WWW�PARKER�COM�AGS฀

0ARKER฀(ANNIlN฀#ORPORATION

4HE฀!EROSPACE฀'ROUP฀ 4HE฀#LIMATE฀�฀)NDUSTRIAL฀
#ONTROLS฀'ROUP฀

4HE฀!UTOMATION฀'ROUP฀
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&ILTRATION฀'ROUP฀.ORTH฀!MERICA

&ILTRATION฀AND฀฀
3EPARATION฀$IVISION
���฀.ECK฀2OAD�฀0�/�฀"OX฀����
(AVERHILL�฀-!฀�����
����
0HONE�฀���
���
����฀OR฀���
���
����
&AX�฀����	฀���
����
฀ (AVERHILL�฀-!฀
฀ 0HONE�฀����	฀���
����
฀ "ALTIMORE�฀-$
฀ 0HONE�฀����	฀���
����฀
฀ /XFORD�฀-)฀
฀ 0HONE�฀����	฀���
����

(YDRAULIC฀&ILTER฀$IVISION
�����฀&ULTON฀#OUNTY฀2OAD฀��
-ETAMORA�฀/(฀�����
����
0HONE�฀����	฀���
����
&AX�฀����	฀���
����

0ROCESS฀&ILTRATION฀฀
$IVISION
����฀)NTECH฀"OULEVARD฀
)NDIANAPOLIS�฀).฀�����
0HONE�฀����	฀���
����
&AX�฀����	฀���
����
฀ 4ELL฀#ITY�฀).฀
฀ 0HONE�฀����	฀���
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