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QUICK START

GUIDE

POWEKUf
Whenfirstpoweredup thel.SC2000 performs a seriesofselftests. These
teststakeapproximately a minute. Testsmaybe skippedbypressingF4
<Skip). Ifthe sample heater or capillaryinterfacemodulesare not
installed, thetestsfor them MUSfbe skippedmanually. When theself
testsarecomplete, theConfiguration screenappears. Enterthe currentdate
and timebypressing F2(Oock). Installed. accessory modulescanbe turned·
onandoffbypressingF3(1nst.). The unit now goes to theStartUp modefor
Method 1. '

Thisconcise guide is intended to enable an operatorwhoisalready
familiarwith purge and trap systems to quicklyunderstand and operatean

LSC 2000. Detailedexplanationsofall operationscan be foundin the
complete usermanual.

MElHQDS
Uptofourmethods canbe storedin the Il'W3I\Oryof the l.SC2Cro. When
poweredup, theunit automatically goes to Method1. (The defaultvalues
forMethod 1are thosespecified in theEPA's Method601.) Togo to another
Method or tomJdify the parameter values(ora Method, press F1 <Meth).
Thesystemasks whichMethod(1-4) you wishto use. Press the
appropriate digl.ton the keypad Ifyou wish toron thismethod,pres F2
(RlUl). Ifyou wish to view orchange parametervalues, press F3(Edit).
NQIE: If thisis theinitialpower upor if thisisa powerup after a

powerfailure that resulted. in memory loss, the "Parameters
InvaHd" screenwill appear,indicatingthat the 5y5temis loading
the parameterdefaultvaluesinto RandoJll Access Memory
(RAM). PressF4(Exit) to leavethe "Parameters Invalid" screen.

IfyoupressedF2(Run), thesystemwillgotoStartUp mode in the Method
youchose. IfyoupressedF3(Edit), the systemwill go to theparameter
listing fortheMethodyouchose. Tomovethecursoruse
F3(-» or <- (Backspace). Toview thenextsection oftheparameters
listing (there are 5"pages"), pressPAGE OOWN. Tochange a parameter
value, movethe CUr90r the desiredparameterand pressENTER. Press the

o
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NQm: A blRnk trap tube is instal1td inallnew LSC 20008. 11....1"".. the '
("'\ blank tmpwith/I J»Cked trap before running samp~.y.",,-
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appropriate digits to input thenew valueand press ENTER again. To
leavethe MethodParametersListing, press F4(Exit).

AUTO~CQP~ON

Whenallof the temperaturezoneshavestabilizedthe LSC 2000goes
toStandbymode. Press AUTOto causethe unit to run automatically.
An LED willllght up, confirmingautomaticstatus. Whenallof the
applicableparameter valueshavebeenmet,the unit proceedsto
Purge Readymode. Here, the LSC 2000 isready topurge thesample,
Injectthe sample through the samplevalveand pressSfART. Purge,
Prepurge, or Preheat(asapplicable) willbegin immediately. The
unit thenproceeds throughall the steps in theprogram. Ha GC
htterface is not installed, the unit will stopat Desorb Ready. Press
SI'EP to advance the unit to DesorbPreheat Topauseoperation
during theprogram, press HOLD. Toresume operations,press AUlO.
Press STEP to advancefromone mode to thefollowing mode.

-------------~
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Tekmar Company e P.O.Box 371856 • Cincinnati, Ohio 45222-1856 .
(BOO) 5434461,or in Ohio, (800) 344-8569

STEP TO STANDBY
Thiskeyfunctions asan abort command,cancellinganyrun in progress
and returning it toStandbymode. Since this keycancels a run, it must
be pressedagain to confirm. Thissequenceavoids the possibilityof
stoppinga rundue to an inadvertant keystroke.

STEP TO BAKE
This keycauses the unit togodirectlyto Bake mode,bypassingall
intennediate modes. Step ToBakeis tOOstly used to conditiontraps.

DBAJN
This keyactivatesthe samplerdrain mechanism. When thedrain is
open, a flashing "0" will appearon thescreen between F3 and F4.
Press DRAIN againto closethedrain.

Ylcwin& Anpc AdJultmCAt

.The viewingangleofthe LCD screencanbe adjusted tooptimize
readabilityin a varietyof unit setupconditions. Press PAGE UPto
increaee the angleof thescreenand PAGE DOWN todecrease the
angle. Press the keydown finnly fora continuouschange in theangle
or press and reJease thekeyforan incremental change.
~: The viewing anglecannotbeadjusted whilethe unit is in a

mode wherePAGE UPandPAGE OOWN provideother
functions (forexample,whileediting theMethodParameters
listing).
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How To Use TItis Manual

•

This manual is organized for optimum useas a reference guide. Tutorials
are included for those who prefer to follow a determined set of steps to
accomplish a task. Themanual sections are arranged asfollows:

Section 1 - Safety Information
This section gives important warnings andcautions thatmust be heededwhenusing the
LSC 2000. Unit specifications aredescribed in detail.

Section 2 - System Semp
Included in this section are general considerations for system setup and maintenance of the
unit.

Section 3 - System Installation
This section details how to completely install an LSC 2000, as well as how to connect the
LSC 2000to certainpopular gaschromatographs and accessory modules.

Section 4.:...Microprocessor Proirammable Control
This section illustrates the physical qualities of the microprocessor's keypadand screens,
as well as outlining how to do a run, howto program the microprocessor to handle four
separate Methods and how to configure the systemto acknowledge peripherals.

Section 5 - RoutineOperati~roced~
The purpose of this section is to etiil the normal operating procedures of the LSC 2000.
The procedures described are general and are offered as a guidefor familiarizing the
operator with the unit

Section 6 - General Maintenance
Routine maintenance procedures necessary to the efficient and safeoperation of the LSC
2000 are outlined in this section.

Section 7 - IrQubkmQQtin~
Potential problems with the umtitselfand withresults the unitproduces arediscussed in
this section. The electronic andpneumatic functions of the 2000are covered.

Section 8 - LSC2000 FilWres
Photographs, charts. and linedrawings are included to enhance understanding of the
2000'sgas flow paths,replaceable parts, etc.

i
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1.1
Warnings

SAFElY INFORMATION

The LSC 2000 meets Class 1 safety requirements.

=WARNING =
This instrument contains a heater. Touching the
heater while in operation could cause a bum. When
operating the LSC 2000, keep thetrap heater door
closed. Theheater Isonand hotIn the following
operating modes:

DESORB PREHEAT
DESORB

TRAP BAKE

Thetransfer line heater is onwhenever the line
heater setpoint Isabove 30QC. When working near
this line, tumtheunit off to prevent contact with the
hot line.

=WARNING =
Potentially lethal voltage exists Inside this
Instrument. The trapheater doorand the panels must
beclosed when the Instrument is In operation.
ALWAYS UNPLUG THE UNITFROM ITS POWER
SOURCE BEFORE SERVICING.

= WARNING =
Thisequipment generates, uses, andcan radiate radio
frequency energy. If It Isnot installed andused In
accordance with the manual, It may cause
Interference to radio communications. As temporarily
permitted by regulation it hasnotbeen tested for
compliance with the limits forClass A computing
devices pursuant to Subpart J of Part 15of FCC rules,
which aredesigned to provide reasonable protection
against such Interference. Operation of this
equipment in a residential area Is likely to cause
interference In which case theuser, at hisown
expense, will be required to take whatever measures
may be required to correct the Interference.

1





•
Serial Interface:

SAFElY INFORMATION

RS232C serial communications port permits
parameter output. Baud rate variable 150to 19200,
software selectable.

Environment
Requirements:

Operating temperature:
Storage temperature:
Relative humidity:

1911 to 3011C

-2011 to SOIlC
10to 90% with no
condensation.

Size:

Weight:

Depth 14" (356mm), Width 11" (280mm),
Height22-3/4" (578mm).

Net 40 Ibs., Shipping weight 50 Ibs.

•

••

Utilities: Voltage:
Frequency:
Purge gas:

120V± 10%, 960W
50 or 60 Hz + 1%
Ultrahighpurity (99.999%) helium or
nitrogen, 20 to 200psi. Hydrocarbon
content <0.5ppm.

3



•

•



'-,.

•

;.

'{~r -.

SECTION 2
SYSTEM SETUP



•

•

•<,»:



I' 'r'"":"" ,. ,~. "1_,:':'"

SYSI'EM SEI'UP

~" 2.1
.unpacking the

System

•
2.2
Recommended
Operation

Remove the accessory packages and the instrument
from the shipping container.

*** IMPORTANT*"
Carefully examine the Instrument. If there Isvisible
damage to the Instrument or to the accessories, notify
both theshipping carrier andTekmar Company
immediately. Do not continue the installation until
directed to do so bya Tekmar Representative. Failure
to comply with these Instructions may void your
warranty for components damaged in shipment. Donot
return anymaterials to Tekmar Company withoutprior
authorization. .
Save allshipping materials until proper operation of
the Instrument is verified.

... ATTENTION ...
The LSC 2000 Is delivered with a blank trap
Installed. This prevents thedamage that would be
done to a packed trap if theunit waspowered upwith
nopurge gas flowpresent. Replsce the blank trap
with a packed trap before running B sample.

Tekmar Company strongly recommends thatthe LSC
2000 be kept on at all times (other than when It is
being serviced, during power failure, etc.) for best
possible unit longevity and reliability.

Frequent power down and power upcauses undue wear
andtearof the unit. Repeated expansion and
contraction of components astheyareheated and
cooled compromises the Integrity of theunit's parts.
Thisphysical stress manifests itself most often In
two ways. First, gasfittings are more likely to leak
(this is particularly true of theferrules that seal the
glass lines in thevalve oven). Second, undue stress Is
puton the unitheaters each time they go from room
temperature to settemperature. This stress may
eventually cause deterioration of the heated lines.
Maintain the LSC 2000 at asconstant a running state
as possible and it will provide years of reliable
service.

4 .



;;:,.r'~,'ll}{' ,.,:~:.r:.,",:, \:,';r~

SYSTEM SETUP

2.3
General
Information

2.4
Site
Preparation

2.5
Power
Requirements

5

Thesystem setup and installation sections are
Intended to beasthorough as possible. However,
certain Items will vary depending upon the make and
model of thegas chromatograph and thedatasystem
used. If indoubt onany point, please contact Tekmar
toll free at (800) 543-4461, InOhio (800) 344-8569,
or In Canada call collect (513) 761-0633 for
assistance. When Installation is notdirected or
performed byTekmar personnel, the operator must be
thoroughly familiar with thesetup andinstallation
sections of this manual and all relevant sections of
the gaschromatograph manual before proceeding.

Place the Instrument on a sturdy, stable bench surface
immediately adjacent to the gaschromatograph. Be
sure that It is located onthe side closest to the
Intended injection port. Allow sufficient space at the
rear of the Instrument foreasy accessand ample air
circulation. Allow approximately 2 ft. of clearance to
the left of the Instrument for easy access to the valve
oven during installation if the LSC 2000 Is located to
the right of the GC.

The 11 OV unit requires a 50 or 60 Hzsingle phase
power source at 120V ± 10%. The220V unit requires
a 50or 60 Hzsingle phase power source at
220V ± 10%. Forthe 11 OV unit, the maximum current
drawis 8 amps and maximum power consumption is
960 watts (when accessories are included). Forthe
220V unit, the maximum current drawis 4 amps and
maximum power consumption Is 880 watts (when
accessories are included). The 11 OV unitpower cord
is terminated with a 3-prong straight blade plug and
requires a matching receptacle. The3-prong plug Isa
safety feature. Do not circumvent its purpose by
using it with an inappropriate receptacle.

Make allpneumatic connections before the
instrument is powered up.

,--e
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2.6
~it Box
-"ssembly

SYSTEM SETUP

Each LSC 2000 is accompanied with a kit box assembly which
contains parts and tools needed to Install the unit. Check to be
sure thatall necessary itemsare Includedbeforebeginning
installation:

e

o Tenax trap, 12", (#1)
o Tenax/Slllca gel trap, 12", (#2)
o Frltted sparger, 5ml
o 3-port valve assembly
o Long nut, Valco, 1/16"
o Ferrule, Teflon, Valco, 1/16"
o Wago tool for thermocouple connector
o Hydrocarbon trap assembly
o Drain line assembly
o Purge line assembly
o Syringe, 5ml, wlluer connector
o Syringe, 10ml
o Union, brass, 1/8"
o Union, SS, Swagelok, 1/16",w/o ferro
o Ferrule, 0.5mm graphitized vespel
o Ferrule, 0.8mm graphitized vespel
o Ferrule, 1/16" graphitized vespel
o Fused silica tUbing, 0.32mm 1.0. x 5M
o Fused silica tUbing, 0.53mm 1.0. x 5M
o Fuses (20 total)

o 1.0 amp (11OV & 220V unit)
o 8.0 amp (11 OV unit)
o 4.0 amp (220V unit)
02.0 amp (11OV & 220V unit)

o Cap nut, brass, Swagelok, 1/16"
o Ferrule, Teflon, Valco, 1/2"
o Sample nut, Valco, 1/2"
o Sample Heater
o Wrench, Allen

o Power cord, universal
o Screwdriver, Phillips head

o Sample mount wrench

#12-0083-003
#12-0084-003
#14-2337-024
#14-3128-000
#14-0242-016

(2) #14-3097-016
#14-3046-035
#14-1362-000
#14-3367-002
#14-2988-000
#14-0069-052
#14-0089-052
#12-0073-016
#14-3404-016

(5) #14-0540-016
(5) #14-2074-016
(5) #14-2931-016

#14-3592-002
#14-3591-002

(5) #14-0065-034
(5) #14-3043-034
(5) #14-3361-034
(5) #14-0140-034

'14-2792-016
(2) #14-3098-016

#14-3181-016
#14-3308-000
#14-0067-027

#14-0298-039
#14-2987-000

#14-3145-000

_e

Six tools are necessary for Installation of the 2000 that are not
Included In the kit box. Make sure you have them on hand.
Open-end wrench, 7/16" (2)
Open-end wrench, 5/16" (2)
Open-end wrench, 1/4" (1)
Flathead screwdriver (1)

6
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SYSTEM SETUP

2.7
Glassware
Installation

Fdtted Disc Sparger
Attach the sampler body at the bottom port of the sampler
mount. Slide the sampler all the way through the nut and ferrule
until It contacts the inside lip of the fitting, then back the sampler
out approximately 1/16". Tighten the fitting 1/4 tum past finger
tight. Slidethe sample needle Into the top of the mount until the
tip of the needle just touches the bottom of the sampler.
Tighten the stainless steel nut and teflon ferrule into the top of
the samplermount to secure the needle.

NOTE.' Take care when tightening the fitting.
Overtightening will damage the teflon ferrule
and maycause a leak.

Slide the sample valve bracket assembly over the front panel
studs. Tighten the sampler needle Into the bottom part of the
sample valve. Secure the valve bracket with the two knurled
nuts provided.

NOTE.' If you need a part number for a component
shown here, please refer to the Flow Diagram in
Section 8.

•

•
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Sample Valve
Bracket_--.

Sample Valve
Female Luer

PurgeBulkhead

Purge
Line

FrontPanel

Drain Line

ShortNut & TeflonFerrule

....IL_ Knurled Nut

S.S.Nut &
Teflon Ferrule

S.S.Nut&
Vespel Ferrule

S.S.Nut &
TeflonFerrule

Needle

Frit
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.Iassware In­

stallation
(cont.)
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srSI'EM SETUP

Attach the purge lineto the bulkhead union which is immediately
to the right of the sampler mount. Carefully insert the septum
on the otherend of this line into the glassware. It may be
helpful to wet the septum first to make Insertion easier. Attach
the drain line to the fitting labeled "Drain". Connect the other
end of this lineto the port on the left side of the sample valve.
Leakcheckaccording to Section 3.3.

Needle Sparger
Needle sparger glassware is Installed In the same fashion as
frltted disc glassware except that the sampler needle should be
adjusted so that the needle is as close to the bottom of the
glassware as possible without obstructing the orifice.

NOTE: For analyses that do not require the addition of
water, remove the sample needle before adding the
sample to the glassware. (This keeps the sampler
needle clean for applications where it will actually be
used). Remove the stainless steel nut and teflon ferrule
at the top of the sample mount and replace them with a
plug nut.

NOTE: If you need a part number for a component shown
here, please referto the Flow Diagram In Section 8.•

Sample Valve
Bracket__

Sample Valve
Female Luer

PurgeBulkhead

Purge
Line

Sampler
Mount~---

5.5. Nut&
Vespel Ferrule

Sparger

FrontPanel

Drain Line

ShortNut & TeflonFerrule

Knurled Nut

5.5. Nut &
Teflon Ferrule

5.5. Nut &
Vespel Ferrule

5.5. Nut&
Teflon Ferrule

Needle

Needle Position
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3.1
Purge Gas
Connection

SYSTEM INSTAllATION

NQT~: Complete all thepneumatic connections before
powering upthe system.

Theconcentrator requires a high purity (99.999%,
hydrocarbon-tested, or better) helium or nitrogen (do
notuse argon/methane) gas supply at 20·200 psi.
This is usually supplied viaa tee union from the same
tankthat supplies theGCcarrier gas. Connect the
purge gas line to the hydrocarbon trapIncluded in the
kit boxassembly. Continue the Purge gas line from
thehydrocarbon trapto the fitting marked "Purge" at
the rearof theconcentrator. Tumonthegassupply,
set the purge pressure onthe front of the LSC 2000 to
20 psi, anddo a leak check (See Section 3.3).

Carrier Ga_

NOTI;.; It may be most convenient to leakcheck all
fittings simultaneously after Installation is
complete.

•
Hellum or
Nitrolen

G.C.

tsc
2000

3.2
Pneumatic
Interconnection
to the Gas

• Chromatograph

To Purle Bulkhead
On Rear Panel

Furaa Gas CODnections

Different chromatographs require different means of
connection. Installation instructions for specific gas
chromatographs are supplied with the cable Interfaces
necessary to yourparticular system configuration. To
properly complete an installation, It Ishelpful to
understand exactly how theGCwill operate with the
concentrator attached.

9



SYSTEMINSfAUATION

3.2
Pneumatic
Interconnection
to the Gas
Chromatograph
(cent)

3.2.1
Connection of
the Heated
Transfer Line

10

When theGC isconnected to a concentrator, the GC
continues to supply and control the carrier gas. Note
thatthecarrier gassupply Isalways Independent of
the purge gassupply.

Cut Une
Install Union ~ Heated

LSC Transfer
2000 Ltne

Thecarrier gaswill be rerouted outof theGCto the
concentrator close to where it would normally enter
the body of the Injection port. The carrier gas now
passes through the 6-port valve in theconcentrator
and returns viathe heated transfer line.

Nocontrols areplaced onthecarrier gasduring its
loop through theconcentrator. Normal GCfunction is
unimpaired by installation of a concentrator (except
when a Capillary Interface is being used. See your
Capillary Interface Manual for further Information).
Thetransfer line Iseither connected to the line
entering the injection port where the carrier gas is
normally supplied (for packed and some wlde~bore

capillary columns) or is passed through acapillary
Interface andthen directly Into a capillary column.

CAUTION: This instrument contains glass-lined
tubing, which Isextremely fragile. Ifthe
tubing is bent, it will fracture. (Glass-lined
tubing can beIdentified by Itsblackened
appearance.)

Uncoil the lineheater. Normally only one transfer line
is Included with the LSC 2000, depending on how the
Instrument wasordered.

•

•
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SYSTEM INSTAllATION

•
3.2.1
Connection of
the Heated
Transfer Line
(eont.)

'5 PORT

!
HEATED
TRANSFER
LINE

FUSED
SILICA
TUBING

INTERIOR OF
VALVE OVEN

UNION

1/18" END
OF UNION

GLASS-LINED
TUBING

•

Pass a length of fused silica tubing through the heated
transfer line. The Internal diameter (1.0.) of the fused
silica should be as small as possible without
restricting thecarrier gasflow. Forpacked columns
use 0.53mm 1.0., forO.32mm and larger capillary
columns use 0.32mm, forall others use 0.20 mm.
Remove the leftside panel byturning its four Phillips
head screws 1/4 tum each. Slide the panel straight
backandthen lift it outto the left, away from the
unit. Remove the furnace cover by turning the two
front panel screws, then sliding thecover forward and
out. Remove the valve oven coverbyturning the two
Phillips head screws at the top of the oven 1/4 turn
withthe long-handled screwdriver supplied In the Kit
Boxandby unscrewing the two flathead screws at the
bottom of thevalve cover. Locate theglass-lined
tubing coming outof the#5 port on the s-portvalve.
(See LSC 2000 Valve Oven Diagram) Install the 1/16"
stainless steel Swagelok union to the free end of the
glass-lined tubing, being sure to Include a 1/16"
graphitized vespel ferrule. Slide the fused silica
tubing (in thediameter appropriate to your
application) through the heated transfer line (on the
backof the unit) until it enters the valve oven.
Connect this fused silica tubing to the free endof the
union you have just installed, using another
graphitelvespel ferrule which matches the size of the
fused silicayou have chosen. Leave the valve oven
coveroff until all of the fittings have been leak
checked (See Section 3.3).

11
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3.2.2
Connection to
the GC Carrier
Gas Supply

3.2.3
Connection to
Packed
Column
Injection Ports

12

If a column Isalready Installed in theGC, tum off the
oven and allow it to cool to room temperature. The
carrier gassupply will be interrupted during
installation sothecolumn must becool to avoid
damage. Determine which Injection portwill be
Interfaced. Remove the covers around the injector to
expose thetubing which supplies thecarrier gas. This
linemust be opened either bydisconnecting a union (if
present) or by cutting thetubing. If no union is
present, or If the tubing from theInjector to the union
exceeds a reasonable length, thecut should be made as
close as possible to the Injector body, allowing
enough length to Install a Swagelok union. Connect a
piece of 1/8" copper tubing to the line that was
originally connected to the Injection port (i.e. the line
that is supplying thecarrier gas). Connect the other
endof thiscopper tubing to thebulkhead union onthe
rearof theconcentrator labeled "Desorb". Briefly tum
onthe carrier gasand confirm thepresence of flowat
the endof the heated transfer line. This can easily be
determined by holding the end of the line Ina small
beaker of water. If there is flow, the installation is
correct to this point. If noflow exists, there is a
wrong connection, a large leak, or a broken line.
Carefully examine the installation until the problem
Is located.

NOTE: Thissection Includes wide-bore capillary
columns installed in packed column Injectors
with adaptors.

Locate the stainless steel line entering the Injection
port (See Section 3.2.2). Connect the heated transfer
line from the concentrator to this stainless steel line.
Since the injection port line is metal, trim the tubing
backto minimize any unheated length. Using 1/16"
stainless steel ferrules, connect thetubing to a
stainless steel union only, and connect thisto the line
entering the injector. Since the heated transfer line
from theconcentrator is fused silica, usea
graphitized vespel ferrule. The transfer line should be
secured in a manner which removes all strain from the

•



• 3.2.3
Connection to
Packed
Column
Injection Ports
(cont.)

SYSTEM INSTAllATION

fused silica tubing. Carefully leakcheck all of the
fittings according to Section 3.3.

Thefittings thatshould bechecked include: The
carrier gasto the concentrator, the Desorb bulkhead
union, thetransfer line to the s-port valve, andthe
transfer line to the Injector. If the Injection port is
equipped with a septum purge function, this must be
turned offor capped. If the septum purge Isactive it
willactasa leak and will result In a loss of
sensitivity on concentrator runs.

G.C.\
G.C. now
Controller

There is a variety of methods by which installation to
capillary columns may beaccomplished. If an
injection port is used, e.g. wide bore column with
adaptors in a packed injector, or a capillary injector
operated with subamblent temperature, refer to
Section 3.2.3. In some cases It may bedesirable to
connect the transfer line directly to theendof the
column. This connection should be made Inside the
oven. Use a fused silica transfer line only. The line
should beof a size equal to or smaller than the 1.0.
(internal diameter) of thecolumn. Route the transfer
line through anyconvenient opening In the oven
(unused injection ports are suitable andhandy, for
example) until the heater butts against the outside of
the oven. If no ready-made openings are available,
small holes can usually be drilled through the oven
Insulation nearthe injectors orthe detectors.
Connect the transfer line to thecolumn using a zero
dead volume union. Make thisconnection as described
in Section 3.5. Anchor the transfer line with a clamp
to prevent the fused silica tubing from being broken
where It enters theoven.

Injector

3.2.4
Connection to
Capillary
Columns

Normal G. C. Confieuration 13
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3.2.5
Connection to
the Capillary
Interface

14

These instructions have been revised. Please refer to the
directions In the Capillary Interface Accessory Instruction
Manual in the Accessories Section of this manual.

,"- •
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3.2.6
Connection
Points on a
Specific Gas
Chromatograph

SYSTEMINSfALLATION

Pneumatic connection points on gas chromatographs are spe­
cific to each particular make and model of gas chromatograph
available. Instructions for pneumatically connecting an LSC
2000 to a particular gas chromatograph accompany the inter­
face cables necessary to the Installation you described when
you placed yourorder. If you did not specify the type of G.C.
being used with your system you will need to call Tekmar to
orderan interface cable.

15
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3.3
Leak Checking

16

The2000 Isnota leak prone system, however, It Is
very leak sensitive. Utmost care should betaken to
ensure that thesystem is leak tight. All fittings
should be thoroughly leak checked.

Thesimplest and most effective way to leak check a
system Isby bubble leak check. Place a 1/16"
Swagelok capnut(included) onthe LSC 2000 vent
fitting and tighten Itwrench tight. Put5ml of organic
free water in thepurge vessel. Press STEP to
advance the unit to Purge mode. Press HOLD to keep
the system In Purge mode. This procedure causes the
system to pressurize. Time the bubbling in the purge
vessel.

If the bubbling stops between 2to 5 minutes, the
system Is leak tight and nofurther leak checking is
necessary. Inthiscase, press STEP. TOSTANDBY
twice and return the unit to Auto mode.

If the bubbling stops before 2 minutes has elapsed, it
Is likely thatthere is a leak upstream of the purge
vessel (before thegas flow reaches the purge vessel).
If a leakis indicated, leave thesystem in purge with
the caponthevent. Capping the vent causes an
increase in pressure which will exaggerate the leak
and make It easier to find.

NOTE: First make sure the leak Isnot at the capped
vent. The Swagelok nut may beworn out.

If the bubbling continues after 5 minutes, a leak
downstream of thepurge vessel is Indicated (after the
gas flow leaves the purge vessel).

CAUTION: Do NOT use any type of soap solution (e.g.
Snoop or Detect) to leak check. If these
solutions get into the lines, increased
background and adsorption are likely to
occur.

/.
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•
3.3
Leak Checking
(cont.)

•

3.4
Changing the
Trap

•

SYSTEM INSTAllATION

Leakchecking is best accomplished with an electronic
thermal conductivity detector.

NOTE: Electronic detectors do notworkwellwhen
using nitrogen as the purge gas. If possible use
helium when leak checking.

If an electronic leak detector is notavailable, a 1:1
solution of isopropanol:water maybe used, if doneso
sparingly.
1) Remove the trapcover at the front left side of the

unit. Check the fittings at thetop and the bottom
of the trap.

2) Check the 5 fittings around theglassware on the
front of the unit.
a. purge glassware fitting
b. purge bulkhead (atunit)
c. sample glassware fitting
d. sample needle nut
e. sample valve 3 port

3) Check the purge bulkhead and the sample bulkhead
fittings on the inside of the front panel of the
LSC 2000.

4) Remove the valve oven coverand check the 10
fittings inside the valve oven. (See LSC 2000
Valve Oven Diagram) Thetrapcovermust be
off to remove the leftside panel thatcovers the
valve oven cover.

5) Remove the right side panel and check the 18
Swagelok fittings inside the unit. (See Swage10k
LeakCheck Diagram)

New Installations
The LSC 2000 Is delivered with 8 blank trap
Installed. Thisprevents thedamage thatwould be
doneto a packed trap if the unitwaspowered up with
no purge gas flowpresent. Replace theblanktrap
with a packedtrap before running a sample.

17



SYSTEM INSTALLATION

3.4
Changing the
Trap (cont.)

18

Howto Indentitv a trap
Traps can be identified bya number stamped on the
nutat the bottom ofthetrap. These numbers are:

TrapNumber Part Number Type of Trap
0 14-1168-003 Blank
1 12-0083-003 Tenax
2 12-0084-003 TenaxlSilica Gel
3 14-0124-003 TenaxlSilica Gell

Charcoal
4 14-1457-003 TenaxiCharcoal
5 14-2366-003 OV1ITenaxiSilica

Gel/Charcoal
6 14-1755-003 OV1ITenaxiSilica

Gel
9 Custom

Howto change a trap .
1) Remove thetrap doorat the front endof the left

panel.
2) Make sure the trap Is not hot.
3) If you have already powered upthe unit, make sure

the system Isin Purge Ready or Standby.
4) Loosen the nut at thetopof the trapone full turn

butdo notremove it completely.

NOTE: The nutatthe topof the trap should have been
fastened fingertight and loosened easily. If
not, the ferrule may need to be replaced.

5) Hold the bottom fitting Inplace with a 7/16"
wrench while using a 7/16"wrench to turn the nut
at the bottom of thetrapcounter-clockwise until
the fitting is disengaged.

6) Grasp the trap furnace and trapandcarefully pull
the trap straight down and outof the uppertrap
fitting.

7) Grasp the trap furnace in one hand andthe lower
trap fitting with theother hand and pull the trap
out of the furnace.

8) Slide a packed trapinto thetrap furnace sleeve.
9) Reconnect the top and bottom fittings. Takecare

•
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3.4
Changing the
Trap (cont.)

3.5
Handling Fused
Silica Tubing

SYSTEM INSTAllATION

notto tighten thetop fitting past finger tightas
this may result Indamage to the teflon ferrule.

10) While holding the fitting in place with a 7/16"
wrench, tighten the brass nutat the bottom with
another 7/16" wrench one-eight tum past finger
tight.

11) Putthe trap doorback on.
Before samples can be run, thenew trap must
be thermally conditioned. Refer to Conditioning a
NewTrap, Section 6.2.

Making connections with fused silica tubing is far
more difficult than doing sowith metal tubing.
Although fused silica is flexible, it is also brittle and
breakable. Care must betaken notto bend the tubing
too far or it will fracture. (The minimum bendradius
of fused silica tubing is: 3.5" for 0.53mm, 3.0" for
0.32mm, and2.75" forO.25mm 1.0. tubing.) Also, the
tubing must notbe scratched or it is likely to break
underthe stress of bending or vibration that would
normally have noeffect.

When making a connection with fused silica tubing,
usethe appropriate size graphite, vespal, or
graphitized vespel ferrule. Tekmar Company
recommends graphitized vespel for Itsease of useand
reliable sealing characteristics. Place the nutand
ferrule on the tube, then carefully remove a short
(1-2cm) section of tubing. Thisensures that no
ferrule particles remain inside the tubing; these can
cause severe adsorption andcarryover. Cut the tubing
by scoring it with a diamond-tipped pencil or another
suitable device (a razor blade works well). Pull the
tubing apart by lightly bending it from the side
opposite the score. Make the connection with the
fitting andtighten Itapproximately onehalftum past
finger tight. It may be necessary to secure the center
of the union to the column cage (a bentpaperclip Is
handy for thispurpose) sothat stress caused bythe
weight of the union is relieved.

19
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3.6
Connecting
the Drain
Tubing

Attach a length of 1/8" J.D. plastic tubing to the
fitting marked "Drain" on the back of the LSC 2000.
Run this lineto a sinkor waste bottle.

-.
3.7
Electronic
Interconnection
to the Gas
Chromatograph

Electronic connection points on gas chromatographs
are specific to each particular make and model of gas
chromatograph available. Instructions for connecting
an LSC 2000to a particular gas chromatograph
accompany the interface cable necessary to your
specific LSC 2000 to GC setup. Every customer is
encouraged to specify the setup he or she plans to use
when the orderfor the LSC 2000 is placed so that
Tekmarpersonnel can configure the LSC 2000 to
electronically acknowledge yourGC and so that it will
be ready for usewhen it arrives. If you did not
specify your setup, you will need to orderan Interface
cable to Interconnect the 2000 with yourGC (If you
will be using more than one GC with the 2000 you will
needan interface cable for each different GC) When
you receive your cable you will also need to set
the DIP switches on your LSC 2000's I/O board
to acknowledge your GC. Complete installation
Instructions are included with every Interface cable
and should be added to your LSC 2000 UserManual for
future reference. CheckSection 7.1.3 for further
Information about DIP switch settings.

•

•
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3.8
Replacing the
Microprocessor
ROM

SYSTEM SETUP

It may be necessary to replace the microprocessor ROM chip In
order to upgrade the operating parameters of the LSC 2000.
When purchasing accessories for your LSC 2000, it may have
been verified that an an upgraded ROM chip was required. The
accessories to the LSC 2000 require a minimum version of 1.3E
on the ROM. Versions 1.3E or greater will appearprinted in the
upper right hand comer of the Configuration screen (press
F4 (Cant) In Start Up screen). There will be nodisplay of ver­
sions previous to 1.3E. The upgraded ROM chip should be in­
cluded In a kit box assembly with youraccessory.
Please read the instructions carefully before attempting to
replace the chip.
1) Unplug the power cord from the LSC 2000.

2) Remove the side panel adjacent to the pressure regulator
and gauge.

3) On the ceiling of the lowercompartment Is a green/yellow
ground wire coming from the Control Module (upper
compartment). Disconnect this with a 5/16" wrench.

4) Remove the 4 retaining screws located on the sides of the
Control Module (see the LSC 2000 Electronics Module
Connection diagram) and carefully remove this module by
lifting straight up on the module, making sure to guide the
ground wire through the thermal barrier and retaining clip.

5) Lay the module on its top so that the boards and ROM chips
are visible.

NOTE: The microprocessor board and display are mounted
to the interior side of the keypad. The ROM chip
resides on the microprocessor board. The location of
the ROM chip Is labeled on the LSC 2000 CPU
Board & Keypad diagram. The ROM chip Is
mounted in a Z.I.F. (Zero Insertion Force) socket
The Z.I.F. socket has a leverat the one end which,
when In the down position, applies force to the pins
of the chip to make a connection. When the lever is
In the Up position, it relieves the force on the pins
anddisconnects the chip for easy removal or
Insertion:

20a
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3.8
Replacing the
Microprocessor
ROM (cont.)

20b

... IMPORTANT ...

The ROM chip Is a static sensitive chip. Use caution
when handling the chip. Do not touch the pins of the
chip.

6) To remove the old ROM, 11ft up the leveron the.Z.I.F.
socket and remove the chip by holding each end of the
ROM chip and pUlling It straight Out.

7) Take note that the ROM chip has a u-shapad groove at
one end. This end of the chip goes toward the lever of the
Z.I.F. socket. Insert the new ROM chip holding the ends
of the chip.

8) Align the pins on the chip with the sockets and carefully
Insert the chip, making sure not to bend the pins, until It
seats. With finger pressure still being applied, push the
Z.I.F. leverdown to lockthe ROM chip in place.

9) To replace the Electronic Control Module on the unit,
followthe removal procedure in reverse, making sure you
run the green/yellow ground wire thru the retaining clip
and down thru the hole to the lowercompartment.

NOTE: It will be necessary to re-proqrarn all parameters
once the instrument has been re-Installed.

•
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MICROPROCESSOR

PROGRAMMABLE CONTROL
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4.1
General
Description

4.1.1
The
Microprocessor

MICROPROCESSOR PROGRAMMABLE CONTROL

The LSC 2000 microprocessor programmable control
consists of:
- an8 bit microprocessor with 32K of program ROM

(Read Only Memory), 2Kof RAM (Random Access
Memory), and analog Input through which the
microprocessor receives information from Its
peripheral devices (for example, heater
thermocouples),

- a membrane keypad with which values for program
parameters may be modified,

• and a six line LCD (Uquld Crystal Dlsplay) that
displays thevarious steps of program execution.

Thecontroller uses a 6303 eight bitCMOS·type
microprocessor to manage the operation of thevarious
functions of the system. The Introductory system
screen looks like this:

Tekmar LSC 2000
Automatic Concentrator System

Instructions forthe microprocessor arestored in ROM
andon each initial power-up the basic program
parameters are displayed for running or modification.
Battery back-up retalns modified parameters when
power failure occurs.

Theprogram panel outlines thepurging, desorption,
andcryofocusing functions that are currently being
used In EPA procedures, along with thedefault values
for the settimes and temperatures associated with
each step. (See Section 4.2,"Program Panel").

Thecontroller allows value modifications to be made
to the program parameters afterpower-up, storing
the changes In RAM. The controller can store 4
complete sets of program parameters In RAM; these
are labeled Method 1,2,3, and 4. The defaults for
each of the fourmethods arethe same. However, each

21
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MICROPROCESSOR PROGRAMMABLE CONfROL

4.1.1
The
Microprocessor
(cont.)

method can be modified Independently to reflect a
specific setof parameter values. Because theyare
stored In theunit's memory, customized methods
allow forgreater convenience and more efficient
process time. After the system displays the
introductory screen, it performs selftests. Following
selftests, Itwill display the Method 1 Start Up
screen:

-.

Start Up
Line: 8<Jl> 100
BOT: 7St!> 100
Mount: 7St! > 200
Meth ALS

Method 1
Valve: 8Q2 > 100
Capillary
Int: 99" > 100
Temp Conf

4.1.2
Serial
(RS232C)
Output

Thecommands available foreach program stage are
located on thebottom line of the screen. Each
command corresponds to thefunction keyfound
directly beneath it.There are fourkeys onthe
keyboard thataredesignated as function keys. A fifth
key, ENTER, also serves as a function (command) key,
but Itwill bediscussed when wegetto "Modifying A
Program," Section 4.5.

Thecontroller has a serial port thatallows communi­
cations between the system and a printer. Theport
will provide the following datain ASCII-coded output:

•

22

1) Method IIstjng:

2) Errorlfauij
messages:

3) Bunning state
transitions:

Output occurs whenever Method
Ischosen.
Output whenever a condition
such as "heater fault", or "power
fail", etc. areencountered.
Outputs clock time whenever
theprogram makes a transition
from one program to the next,
starting with Start Up. The
name of the program stage is
also sent.

•



• 4.1.2
Serial
(RS232C)
Output (cont.)

MICROPROCESSOR PROGRAMMABLE CONI'ROL

Reviewing Bnd Changing the Baud Rate
To usea printer with the LSC 2000, the baud rate of
the printer and the LSC 2000 serial port must
match. From the Start Upscreen, press F4 (Conf) to
seethe Current Configuration screen.

r '\

Current Configuration
Date: 11/01/87 Time: 12:30:00
Baud: 1200 ALS2016: NO ALS2032: NO
(pAGE DOWN formore)

\..
Help LSC Inst OK

Press F2 (LSC) to get the LSC screen:

r '\

Press F2 (Clock) to change time/date
Referto Manual Section 4.4.5
Press F3 (Baud) to change thebaudrate
Referto Manual Section 4.1.2

x, Exit

• Press F3 (BaUd) to see the array of values for the
serial port baud rate:

r '\
BaudRate: 1200
150 300 600 1200
2400 4800 9600 19200

~
<- -> Exit

Press F2 «-) or F3 (-» to highlight the desired
baud rate. Press F4 (Exit) to go to the Method screen.

I.. '

4.1.3
Keypad
Description

The LSC 2000 keypad Isthecenter of control for all
operator tasks.

LSC 2000 23
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4.1.3
Keypad
Description
(cont.)

24

Thecomponents of thekeypad andtheiruse follow.

Thefunction keys correspond directly to commands
found on the bottom line of the Uquid Crystal Display
(LCD) screen. Thecommands available at anygiven
time depend upon theactual program step the system
Isperforming.

-Press AUTO to signal the system to proceed through
the run automatically.

-Press HOLD to interrupt the system at anypoint
during a run. Thesystem will notproceed until the
operator presses STEP, AUTO, START, STEP TO
BAKE, or STEP TO STANDBY.

-Press STEP and release it to cause the system to
Immediately proceed to the next system mode.

Press STEP TO STANDBY to cause the system to go
directly to Standby mode from whichever mode It is
performing when STEP TO STANDBY Ispressed. This
command feature avoids 'wear and tear' of the s-port
valve and also avoids start upof the GC. Since this
command terminates the run Inprogress, the system
willdisplay a screen asking you to confirm thatyou
really want to abort the run. Thisscreen setup
ensures thata run Isnotaborted dueto an inadvertant
keystroke.

•
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4.1.3
Keypad
Description
(cont.)

MICROPROCESSOR PROGRAMMABLE CONTROL

Pressing STEP TO BAKEcauses the system to go
directly to Bake mode from whichever mode It Is
performing. This feature allows the trap to be
cleaned immediately, and therefore, to be prepared for
another run. It is also useful for conditioning new
traps.

~'III!~
Press 5TARTto signal the LSC 2000 to proceed from
Purge Ready mode. A message or "prompt" appears on
the LCD screen to tell the operator thatthe unitIs
ready to load thesample.

Press DRAIN to manually open andclose the drain,
causing the system to drain the sample from the unit.
Thisfeature offers theoperator greater control over
.the exact moment a sample Isdrained. This is useful
when the AUTO DRAIN option Isturned offto enable a
second run to beperformed, for example.

Press the numbered keys onthe numeric keypad to
change the values assigned to system Method
parameters. Keys 7 and 9 are also used to enter "Yes"
and "No" when configuring the system to acknowledge
Instruments thatare attached to It.

25
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4.1.3
Keypad
Description
(cont.)

4.2
Program Panel

26

Press CLEAR or <" (BACKSPACE) to change or
eliminate a value entered from the keypad. The value
Inquestion must be highlighted by a shaded boxto be
accessed from the keypad.

'11'
Press ENTER to fix into system memory values that
have been input from the keypad. In an instance where
nochange to a parameter value is necessary, press
ENTER to return to the Method Parameters listing.

The PAGE UPand PAGE DOWN keys serve two
separate functions. Press PAGE DOWN or PAGE UP
to change the Viewing Angle of the LCD screen so that
it can be seen clearly from an operator's sitting or
standing position. When the screen prompt <PAGE
UP/DOWN for more> appears, the keys PAGE UPand
PAGE DOWN function to allow viewing of additional
parts of a listing (in Method Edit, Configure, or
Instrumentation, for example).

The program panel consists of purge, desorption,
cryofocusing, and bake procedures complete with
default values for each of the program steps. Each of
four methods can be run as is, or the values for each
of the program steps can be modified.

NOTE: Prepurge and Preheat can onlybe run when
the Sample Heater Is installed.
Cooldown and Inject can onlybe run when
the Capillary Interface Is Installed.

•
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4.2.1
Program
Panel
Description

4.2.2
Program Steps

MICROPROCESSOR PROGRAMMABLE CONTROL

Theprogram panel Is located onthe front of the unit
next to where the sample Ismounted. It lists the
program steps in sequence and hasLEOs (Iight­
emitting diodes) that indicate which program step is
being performed. Whenever the unit is turned on, all
modes onthe program panel will Illuminate redexcept
one. A green LED lights upto indicate the mode the
unit Is Incurrently. If a particular mode on the panel
corresponds to anaccessory that is not Installed, the
corresponding LED will not illuminate.

o STANDBY
o PURGE READY
O~- PREPURGE
o PREHEAT
o PURGE
o DRY PURGE
o DESORB READY
o COOLDOWN
o DESORB PREHEA
o DESORB
o INJECT
o BAKE

Thefollowing describes thetasks that arebeing
performed bythe system during each of the program
steps:

-STANDBY
When the system Ispowered up, Standby establishes
initial conditions for a sample run. After a run,
initial conditions are recovered In this step. The LCD
window displays the Une temperature, BOT(Bottom
01Trap) temperature, Mount tsmperaiure (where the
sample glassware Isattached), and the Valve
temperature. Thedisplay shows the actual
temperature to the left 01 the '>' symbol (which
changes as thecomponents heat up)andthe setvalue
to the right of the '>' symbol. 11 a Capillary Interface
hasbeen Installed, "Capillary Int." will be followed by
the actual temp. as it cools, andthe settemperature.

27



MICROPROCESSOR PROGRAMMABLE CONTROL

4.2.2
Program Steps
(cent)

Start Up
Line: 8~> 100
BOT: 751:1> 100
Mount: 351:1 > 40
Meth ALS

Method 1
Valve: 8oa> 100

Capillary
Int: 991:1 > 100

Temp Conf

--.

Thesystem automatically proceeds to the Standby
screen, which is the second phase of Standby mode.

Standby
Trap: 331:1
Sample: 211:1
Meth ALS

Method 1
Set: < 3Ql:l

Temp Conf

NOTE: The LSC 2000 is programmed to come up in
HOLD as a safety measure. Press AUTO to
cause the unit to proceed.

When all five parameters have reached theirset
temperatures, the Standby light onthe Program Panel
goes outand the Purge Ready light goes on.

• pURGE READY
The Purge Ready Step serves as a signal to the
operator thatproper conditions have been met and the
unit is ready to purge the sample. At this point, the
unitwill pause until START Ispressed.

Purge Ready Method 1
Trap: 291:1 Sample: 211:1
Ready for sample to be loaded.
PressSTARTto beginrun
Meth ALS Temp Conf

NOTE.' If a sample heater Isnotinstalled, the
sample temperature reads thetemperature
inside the unit.

28
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• 4.2.2
Program Steps
(cont.)

MICROPROCESSOR PROGRAMMABLE CONTROL

• pREpURGe
Prepurge mode functions only when a sample heater Is
Installed. In this mode, thepurge gasIsturned on
before a sample Isheated. This process removes
oxygen from thesampler and assures thatthe sample
is blanketed by Inert gaswhen It Isheated. The Inert
gasprevents oxidation of the heated sample.

Prepurge
Trap: 27'iJ
Sample: 21t1

~eth AJLS

3.51 > 4.00
111I111111I11111111
Method 1

Temp Conf

•
• pReHeAT
Preheat mode functions only when a sample heater is
Installed. This mode heats the sample in a static
condition, I.e., without purge gasflow. Thisprocess
allows the sample temperature to equilibrate before
purging, which enhances quantitative reproducibility.

Preheat
Sample: 7Qt1
Set: 7fJJ
~eth AULS

4.53 > 5.00
111I11I11I11I11111

Method 1
Temp Conf

• pURGE
In Purge mode, volatiles are removed from the sample
by passing purge gasthrough it.

Purge
Trap: 2S tI

Sample: 7fJJ
~eth AJLS

0.23 > 12.00
1111I11I

Method 1
Temp Conf

29
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4.2.2
Program Steps
(cant.)

• DRY PURGE
In Dry Purge mode, the purge gas remains on, but
flows only through thetrap, bypassing the sample.
This process causes water In thetrap to be removed.

NOTE: If the trap contains silica gel, water In the
trap cannot be removed.

"..•

Dry Purge
Trap: 2SD

Meth ALS

0.23 > 5.00
III
Method 1

Temp Conf

• DESORB READY
In Desorb Ready the unit signals that it is ready to
send the sample to theG.C.

Desorb Ready Method 1
Run 1 ofl

Waiting forGC ready signal.
Press STEP if interface is not installed (Nl).
Meth ALS Temp Conf

• COOLPOWN
Cooldown mode occurs only when a Capillary Interface
Is installed. Inthis mode, the sample iscryofocused
(frozen) Inthe Interface trap In order to Improve peak
shape during the injection. This process concentrates
the Injection Inorder to make it most compatible
with capillary column use.

•
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Cap Cooldown
Valve: 1()()l2
Set: lOOD
Meth ALS

Method 1
-1oo > -12()tl
Injector > Set

Temp Conf •



• 4.2.2
Program Steps
(cant.)

MICROPROCESSOR PROGRAMMABLE CONTROL

• DESORB PREHEAT
In Desorb Preheat mode, the trapIsheated before the
s-port valve is switched, sothatthetrap is hot
before the analytes are backflushed. This process
improves thequality of theInjection of the sample
before it goes into the G.C.

Desorb Preheat

Meth ALS

Method 1
79Q > 175Q

Trap> Set
Temp Cool

• PESORa
In Desorb mode the sample is injected Into the G.C.

'.
Desorb
Trap: .175Q

Set: '18QQ
AutoDrain: ON
Meth ALS

1.10 > 4.00
11111

Method 1

Temp D Cool

NOTE: The flashing '0' between (Temp) and(Conf) on
the LCD screen Indicates thatthe drain Is open.
Press DRAIN to close or open thedrain.

• INJECT
Inject mode occurs only when a Capillary Interface Is
Installed. Inthisstep, the Interface trap Isheated to
release the analytes into the GCcolumn.

Inject
Injector: 1(){)Q
Set: 2(){)Q
Meth AJLS

0.16 > 0.50
111111111111

Method 1
Temp Cool

• aAKE
In Bake mode the trap Iscleaned for the next run.

0.30 > 8.00
111111111111111

Method 1•
'/

Bake
Trap: 1()(Jl
Set: 2252

BGB: OFF
,.. •. L'L
IV.... n A.T.~ Tpmn rnnf
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4.3
Powering Up
the System

4.3.1
Running Self
Tests

Upon routine power up, thesystem conducts selftests
to confirm that all itsheated components are working
properly. Defau~ values are loaded intoRAM from
ROM when either Run or Edit is chosen from the
Method menu.

To conduct selftests the system briefly tumson each
heater In succession. When the thermocouple fora
particular heater registers a temperature increase,
the system advances to the next heater.

Tekmar LSC 2000
Automatic Concentrator System

•

SelfTest in Progress
BasicLSC
Line: ok
BOT: ok
Trap: ok
Help

•

Valve: skipped
Mount: 22fJ.

Skip •

32

SelfTestinProgress
Capillary Interface
Cryo trap: ok
Injector: ok
Help Skip

SelfTestinProgress
Sample Heater
Sample: 22Q

Help Skip

Selftests may beskipped at any timeby pressing F4
(Skip), Pressing F4 (Skip)will cause thesystem to
advance to thetestforthe next heater. However, the
system responds to skipping a selftest in the same

•



• 4.3.1
Running Self
Tests (cont.)

MICROPROCESSOR PROGRAMMABLE CONTROL

manner that it does a failed self test. Both of these
conditions require operator intervention.

Valve: skipped
Mount: ok

EAILJ.lRE
BasicLSC
Line: ok
BOT: ok
Trap: ok
Help Ignore Retest

•

Press F3 (Ignore)to acknowledge that thetestwas
purposefully skipped. Ifanerror message appears for
a heater thatwas not skipped, press F4 (Retest)to
rerun theselftests onthat setof heaters.

NOTE: If the accessory modules fora Sample Heater
or a Capillary Interface are not Installed, the
tests forthese modules MUST be manually
skipped.

When theselftests are complete the system goesto
the Current Configuration screen:

'/

Current Configuration
Date: 11/01/87
Baud: 1200 ALS 2016: NO
(pAGE DOWN formore)
Help LSC Inst

Time: 12:30:00
ALS2032: NO

OK

4.3.2
Changing the
Viewing Angle
of the Screen

Theviewing angle of the LCD screen canbe adjusted
to optimize readability In a variety of unitsetup
conditions. Press PAGE UPto Increase the angle of
the screen and PAGE DOWN to decrease the angle.
Press thekeydown firmly fora continuous change In
the angle or press and release the keyforan
incremental change.

NOTE: The viewing angle cannot beadjusted while the
unit is In a mode where PAGE UPandPAGE
DOWN provide other functions (forexample,
while editing the Method Parameters Ustlng).
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4.3.3
Loading the
Method Default
Values Into
RAM

34

Upto four methods can bestored in the memory of the
LSC 2000. When powered up,the unit automatically
goes to Method 1. (The default values for Method 1
correspond to EPA Method 601.) To go to another
Method or to modify theparameter values fora
Method, press F1 (Math). The system asks which
Method (1-4) you wish to use. Press the appropriate
digitonthe keypad. If you wish to run this method,
press F2 (Run). Ifyou wish to view or change
parameter values, press F3 (Edit).

If this is the Initial power up (orIf this Isa power up
after a power failure that resulted In memory loss),
the "Parameters Invalid" screen will appear,
Indicating that bypressing (Run)or (Edit) you have
cued the system to load theparameter default values
Into Random Access Memory (RAM). Press F4 (exit)
to leave the "Parameters Invalid" screen.

If you pressed F2 (Run), thesystem will go to Start
Upmode In theMethod you chose. If you pressed F3
(Edit), the system will goto theparameter listing
for the Method you chose. To move the cursor use
F3 (-» or <- (Backspace). To view the next section
of the parameters listing (there are5 "pages"), press
PAGE DOWN. Tochange a parameter value, move the
cursor to thedesired parameter and press ENTER.
Press the appropriate digits to Input the newvalue
andpress ENTER again. To leave the Method
Parameters Listing, press F4 (exit).

Once these procedures have been accomplished, the
system will retain thedefault or modified Method
values In memory (except incertain cases of power
failure).

•

•

•
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• 4.4
Running a
Default
Program

MICROPROCESSOR PROGRAMMABLE CONTROL

The LSC 2000 system Includes fourdefault programs,
or Methods, that are setaccording to the standards
and procedures established bythe United States
Environmental Protection Agency. To run a sample
using the EPA parameter values already configured
into the system, start by using Method 1. When the
LSC 2000 is powered up,the Introductory screen
appears flrst:

Tekmar LSC 2000
Automatic Concentrator System

Thesystem proceeds automatically to the Method 1
program.

•

4.4.1
Performing a
Run Using
Method 1

'/

'/

Start Up
Line:8Ql2 > 100
BOT: 75Q > 100
Mount: 35Q > 40
Meth ALS

Standby
Trap: 33Q

Sample: 21Q

Meth ALS

Method 1
Valve: 8Ql2 > 100

Capillary
Int: 99Q> 100

Temp Conf

Method1
Set: < 3Ql2

Temp Conf

. "

When the unithas metthe parameter values setfor
Method 1,It goesto Purge Ready and displays the Trap
and Sample temperatures. Theunit pauses at this
point until the operator presses START onthe keypad.

•L,__,._'

'/

Purge Ready Method1
Trap: 29fJ Sample: 21Q

Readyfor sample to be loaded.
PressSTARTto beginrun
Meth ALS Temo Conf

3S
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• 4.4.2
Performing a
Run Using
Method 2,3,or 4
(cont.)

Standby
Trap: 33°
Sample: 21°
Metb ALS

Method 2
Set: < 300

Temp Conf

•

When the unit has met the parameter values set for
Method 2, it goes to Purge Ready and displays theTrap
andSample temperatures. Theunitpauses at this
point until theoperator presses STARTon the keypad.

Purge Ready Method 2
Trap: 290 Sample: 21°
Ready for sample tobe loaded.
Press START to begin run
Meth ALS Temp Conf .

Only when a sample heater Is Installed in the system
do the Prepurge and Preheat screens appear. If a
sample heater is installed, Trap, Sample, andSet
temperatures are displayed, aswell as a timerfor
each mode. Time elapse Is shown digitally, as well as
graphically, with a moving bardisplay.

3.51 > 4.00
111111111111111

Method 2
Temp Conf

4.53 > 5.00
11111111111111111111

Method 2
Temp Conf
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4.4.2 tj'

• Performing a Desorb 1.10> 4.00
Run Using Trap: 175Q IIIIIIIII
Method 2, 3, or 4 Set: 18()Q Method 2
(cont.) AutoDrain: ON

~ Meth ALS Temp D Conf

NOTE: The flashing '0' between (Temperature) and
(Configure) onthe LCD screen indicates that
thedrain is open. Press DRAIN to close or
open thedrain.

V Inject 0.16> 0.50
Injector: lW 1111111111

Set: 2()()Q Method 2

~
Meth ALS Temp Conf

~

7"
Bake 0.30> 8.00 "
Trap: 1()()Q 111111

• Set: 225Q Method 2
BOB: OFF

~
Meth ALS Temp Conf

4.4.3 If a run must be interrupted at anytime, press HOLD

Interrupting a onthe keypad to cause theunitto pause. Pressing
Run HOLD will arrest the run until AUTO Ispressed. When

AUTO Ispushed the unitwillproceed from thepoint
in the procedure where the run was interrupted.

4.4.4
To abort a run, press STEP TO STANDBY to terminate
a run without undue "wear and tear" to the unit. Since

Aborting a Run thiscommand terminates the run Inprogress, a
Confirmation screen appears and requests thatyou
press STEP TO STANDBY again to ensure that
accidental termination of a run does notoccur.

V STEPTO STANDBY

-- Current run willbe stopped.
PressSTEPTO STANDBY to confmn.
Help Continue

~
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4.4.5
Reviewing and
Resetting the
Clock

TheClock controls the date and time acknowledged by
the system. To view theclock, press F4 (Conf)
during execution of anyprogram mode. Pressing
F4 (Conf) from the Start Upscreen, for example, will
display the Current Configuration screen.

----.

StartUp
Line: 80a > 100
BOT: 7SQ> 100
Mount: 3SQ>40
Meth ALS

Method 1
Valve: 8oa> 100

Capillary
Int: 99Q> 100

Temp Conf

Current Configuration
Date: 11/01/87 Time: 12:30:00
Baud: 1200 ALS 2016: NO
(PAGE DOWN formore)
Help LSC Inst.

ALS2032:NO

OK •

42

If the time anddate arecorrect, press F4 (OK). To
change them, press F2 (lSC) to go to the LSC screen:

V Press F2 (Clock) to change time/date
Referto Manual Section 4.4.5
Press F3 (Baud) to change baudrate
Referto Manual Section 4.1.2

Exit
~ /.

V SetClock Time & Date ""'\

Date (mm/dd/yy) : 11/01/87
Time(24 hrformat): 12:30

~ <- -> Exit

Press F2 «-) or F3 (-» to select thedigitthat
needs to be changed. Pressing thedesired digiton the
keypad Instantly enters it Into system memory. When
all values arecorrect, press F4 (Exit).

•
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4.4.5
Reviewing and
Resetting the
Clock (cont.)

4.4.6
Reviewing and
Changing
Instrument
Configuration

MICROPROCESSOR PROGRAMMABLE CONTROL

NOTE: If an Invalid key is pressed when attempting to
input new time and date values, the message
-> INVALID DIGITIKEY <- lights up onthe
screen and the system beeps. When the
message disappears you may reattempt to
enter the newvalues.

To review which instruments are configured Into the
system, press F4 (Configure) during execution of
anyprogram mode. Pressing F4 (Configure) from the
Start Upscreen, for example, will display the Current
Configuration screen.

' .•
Start Up
Line: 8<J2 > 100
BOT: 752>100

Mount: 35g > 40
Meth ALS

Method 1
Valve: 8Q2 > 100

Capillary
Int: 992 > 100

Temp Conf

Current Configuration Vl.3E
Date: 8/01/88 Time: 12:30:00
Baud: 1200 ALS 2016: N ALS 2032: N
(PAGE DOWN formore)
Help LSC Inst. OK

Press PAGE DOWN onthe keypad to seethe rest of
the Instrument Configuration listing of accessories:

2016 Heater: NO
Capillary Interface:NO
Sample Heater: NO
Aux. Heater: NO
(pAGE UP for more)
Help LSC

2032Htr: NO

Inst. OK

If an instrument needs to beconfigured differently
from the way Itappears In the listing, press
F3 (Inst.) to access the Instrument screen:
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4.4.6 II'" '-'.Reviewing and ALS 2016:
Changing 2016 Heater: notinstalled
Instrument ALS 2032:
Configuration 2032Heater: not installed
(cont.) (PAGE DOWN formore)

~
Help <- -> Exit

To change an Instrument's configuration, press
F2 (c-) or F3 (-» to move the highlighted boxto the
desired Instrument. With the desired Instrument
highlighted, press Y (digit 7) orN (digit 9) to
reconfigure the system to acknowledge the
Instrument. Press PAGE DOWN to access additional
instruments in the listing:

Auto Proc Sampler:
Capillary Interface:
Sample Heater:
Aux. Heater:
(PAGE UPformore)
Help <- ->

not installed
N
N
N

Exit •
NOTE: If an accessory Is not Installed it cannot be

turned on (activated).
To turn an accessory onor off, press F2 (c-) or
F3 (-» to move the highlighted box to thedesired
Instrument. With thedesired instrument highlighted,
press Y (digit 7) or N (digit 9) to activate or
deactivate the Instrument. When all instruments are
configured as desired, press F4 (exit) to return to
the Current Configuration screen.

Current Configuration Vl.3E
Date: 8/01/88 Time: 12:30:00
Baud: 1200 ALS 2016: NO ALS 2032: NO
( PAGE DOWN formore)
Help LSC Inst. OK

Press F4 (OK) to return to Program mode.

44
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• 4.4.7
Reviewing
Parameter
Temperature
Values

MICROPROCESSOR PROGRAMMABLE CONTROL

Forquick review of temperature andtime parameter
values assigned to a given Method, press F3 (Temp)
from any Program mode screen.
NOTE: Nochanges can be made to Parameter Values

from the Temperature menu. To modify
Parameter Values, see Section 4.5.1.

Press F3 (Temp) from, forexample, the Start Up
screen to display theTemperature Zone screen:

~ Start Up Method 1 "
Line: 80a > 100 Valve: 80a > 100
BOT: 75g > 100 Capillary
Mount: 352 > 40 Interface: 992 > 100

~
Meth ALS Temp Conf

~

7 ~

Line: 1W > 100 Valve: . 992 > 100
BOT: 1W > 100 Mount: 1()()2 > 100

• Trap: 212

( PAGE DOWN formore)
~ Exit ~

~ '\
Capillary Interface

Cryo Trap: 1W> 1W
Injector: 21g

(pAGE UP/PAGE DOWN for more)
Exit

Sample Heater
Sample: 21g

Aux. Heater
Aux Rtr: 21g

(PAGE UP/PAGE DOWN formore)
Exit

'.-::»>

NOTE: If noCapillary Interface or Sample Heater Is
Installed the screen displays "not Installed"
where the set temps. are normally located.

Press F4 (Exit) to return to the Introductory screen.
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4.5
Modifying a
Program

4.5.1
Setting New
Values for
Method
Parameters

Thesystem offers four programmable Methods with
which to run a sample. If you wish to modify default
values thatarealready programmed Into the system,
first power upthe unit.

NOTE: Once the new values have been entered in the
system, theywill remain there until changed
again (unless they are altered by power
failure.) This programmable feature allows for
fourpermanent sets of Parameter Values with
which to run a sample.

When thesystem Ispowered up, the Introductory
screen appears:

Tekmar LSC 2000
Automatic Concentrator System

Thesystem performs selftests and then proceeds
automatically to the Method 1 program.

..--e

e

Start Up
Line:800 > 100
BOT: 75g > 100
Mount: 35g > 40
Meth ALS

~iiillli~lii:i~

Method 1
Valve: 8QrJ > 100

Capillary
Int: 99g > 100

Temp Conf

46

To modify the parameter values for Method 1, press
F1 (Method).

NOTE: Method Parameter values can be modified for
any Method from any Program mode screen.
However, if modifications aremade from any
mode other than Start Up, Standby or Purge
Ready, thesample cannot be run Immediately
with the new parameter values. •
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4.5.1
Setting New
Values for
Method
Parameters
(cent)

MICROPROCESSOR PROGRAMMABLE CONTROL

Method 1 active.
Select Method 1,2,3, or4
Refer to Manual Section 4.5.1

Exit

Enter the number of the Method you wish to use.

Method 1 selected.
Now select action: RunorEdit
Help Run Edit Exit

Press F3 (Edit)to change the parameter values for
theselected method. If you need help Inchoosing
parameter values fora method, refer to Section 5.7,
"Selecting Operating Parameters."

NOTE: Changes Inthe Valve, Line, Mount, ALS Valves,
or Capillary Interface parameter values will
take effect onthe next run. Allother
parameter times and temperatures will take
effect immediately.
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4.5.1
Setting New
Values for
Method
Parameters
(cont.)

Bake: 8.00minat 225Q

AutoDrain: OFF
BakeGas Bypass: OFF
(PAGE UPIPAGE DOWN for more)
Help ..> Exit

v Valve: 50* Line: 50* '\

Mount: 40* Auxline: -NI-
2016Valve: 1CXJl Line: 1W
2032 Valve: 1{)()I:! Line: 1W
(pAGEUPIPAGE DOWN for more)

~ Help ..> Exit ..I.

Capillary Interlace: 1W
Runsper sample: 1
(pAGEUP for more)
Help ..> Exit •
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Press F3 (..» to place the highlighted box onthe
parameter you wish to change. (The system
automatically highlights the first value of each
parameter on a screen.) If you don't see the parameter
you want onthe screen, press PAGE DOWN or PAGE
UPto viewthe other Method parameters.

NOTE: Thesystem will beep if PAGE DOWN/PAGE UP
Ispushed at thefirst or last screen of the
Method Parameters "page."

With thedesired parameter highlighted, press ENTER
to see that specific parameter's settings screen. For
example, with the highlighted box ontheset
temperature for Standby mode, press ENTER.

V
Current: 3()Q
Minimwn: QI:! Maximum: 1()()I:!
Standby: _
(Press ENTER for no change) •



•

•

•

4.5.1
Setting New
Values for
Method
Parameters
(cant.)

4.5.2
Using STEP TO
STANDBY

MICROPROCESSOR PROGRAMMABLE CONTROL

Thesettings screen for theselected parameter value
appears. The settings screen displays:

1) the current value setting
2) the value range available

To change thecurrent value, press thedigits onthe
keyboard, inputting the newvalue. (Ifyou press the
wrong digituse <- (BACKSPACE) to erase It.) Press
ENTER to fix the newsetting Into system memory.
Repeat thisprocedure for each of theparameter
values within thisMethod thatareto bechanged.
When all parameter values are correct, press
F4 (Exit) to return to the Program mode. If a run
wasbeing performed while the Method Parameters
were being changed, the system will goto the
Program mode screen In effect.

Pressing F4 (Exit) also enables you to setnew
parameter values for one of theother three Methods.
Refer to thebeginning of Section 4.5.1 to set new
Parameter values forotherMethods.

NOTE.' Valve, Uneand Mount temperature changes will
take effect onthefollowing run. Other
parameter values will "kick In" immediately.

The Step To Standby feature allows instant
termination of a run without undue "wear andtear" to
the unit. When STEP TO STANDBY Ispressed, the
system goes directly to Standby mode from whichever
mode It is performing when STEP TO STANDBY is
pressed. Since thiscommand terminates the run in
progress, a Confirmation screen appears:

STEPTO STANDBY
Current runwill be aborted
PressSTEPTO STANDBY to confirm
~LP CO~
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4.5.2
Using STEP TO
STANDBY (cont.)

4.5.3
Using STEP TO
BAKE

4.5.4
Actlvatlng Auto
Drain

50

Pressing STEP TO STANDBY again confirms thatyou
really want to abort the run. Thisfeature avoids
accidental termination of a run dueto an Inadvertant
keystroke.

TheStep To Bake feature accommodates quick
conditioning of new traps, or Immediate cleaning of a
previously-used trap to prepare It fora new run.
Pressing STEP TO BAKEcauses the system to go
directly to Bake mode from whichever mode It is
performing when Step To Bake is pressed.

To activate ordeactivate Auto Drain fora specific
Method, refer to Section 4.5.1 to first obtain the
Method 1,2, 3, or 4 Parameters Listing. Press
PAGE DOWN until the screen beginning with the
values for Bake mode appears:

Bake: 8.00 min. at 22512

Auto Drain: OFF
Bake GasBypass: OFF
(pAGE UP/PAGE DOWN formore)
Help Run -> Exit

Press F3 (-» to place the highlighted box onthe
response forAuto Drain. Press ENTER to see the Auto
Drain settings screen.

Current: OFF
Auto Drain: Choose ON/OFF
ON OFF Exit

Press F1 (ON) or F2 (OFF) to activate ordeactivate
theAuto Drain feature. Selecting ON/OFF
automatically changes theselection and takes the
userback to the Method Parameter Usting. Press
F4 (Exit) to return to the Method Parameter listing
without changing theAuto Drain selection.

-.

•
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4.5.5
Activating
Bake Gas
Bypass

4.6
System Faults
and Failure .

MICROPROCESSOR PROGRAMMABLE CONTROL

To activate ordeactivate Bake GasBypass fora
specific Method, refer to Section 4.5.1 to obtain the
Method 1,2, 3,or 4 Parameters Listing. Press
PAGE DOWN until the screen beginning with the
values for Bake mode appears:

Bake: 8.00 min. at 225Q

Auto Drain: OFF
Bake GasBypass: OFF
(pAGE UP/PAGE DOWN formore)
Help -> Exit

Press F3 (-» to place thehighlighted box onthe
response for Bake Gas BypaSs. Press ENTER to see
the Bake Gas Bypass settings screen.

Current: OFF
Bake GasBypass: Choose ON/OFF
ON OFF Exit

Press F1 (ON) or F2 (OFF) to activate or deactivate
the Bake Gas Bypass feature. Selecting ON/OFF
automatically changes theselection and takes the
userbackto the Method Parameter Usting. Press
F4 (Exit) to return to the Method Parameter listing.

System failure can becaused byanyunusual
circumstance such aspower shortage, power outage,
operator error, etc. Normally, the battery backup will
save datastored In the memory of the microprocessor
Inthe event of a power failure. Depending onwhere
the unitwas in thesample run process when the
system failure occurred, different means of
restarting the system will apply.

51



.. - ',~,' 'I" L:· '. T'~ :~ I';:;" ,
,,' .. 1

MICROPROCESSOR PROGRAMMABLE CONfROL

4.6
System Faults
and Failure
(cont.)

4.6.1
Interpreting
Invalid Input

52

If the program detects a parameter error(an invalid
or out-ot-ranqe value) or Ifdefault values are being
loaded into RAM (upon Initial power up) when
F2 (Run) or F3 (Edit) Ischosen from the Method
menu, the following screen will appear:

Method 2 Parameters INVALID.
Willsetto default values.
Referto Manual Section 4.6.1

Exit

Thesystem is setto accept a specific range ofvalues
thatare acceptable under EPA guidelines. Each
program mode value range Isasfollows:

Standby: 0-10011C
Prepurge: 0·99.9 min.
Sample: 0-20011C
Preheat: 0-99.99 min.
Purge: 0·99.99 min.
Dry Purge: 0-99.99 min.
Cap Cooldown: -15011 to +4011C
Desorb Preheat: 0-400ll0
Desorb: 0-99.99 min. at 0·400 11C
Inject: 0-99.99 min. at 0-300ll0
Bake: 0-99.99 min. at 0·40011C

Mount: 0-20011C
Valve: 0-30011C
Line: 0·300 11C

NOTE.' If a Capillary Interface Is not Installed, the
values forCap Cooldown and Inject will read
-NI- (not Installed). If a Sample Heater Isnot
installed, thevalues for Prepurge, Preheat, and
Sample will read -NI- (not installed).

i'.
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4.6.2
Restarting After
Power Loss

MICROPROCESSOR PROGRAMMABLE CONTROL

When powering upthe system afterpower loss,
operating parameters thathad previously been stored
In RAM may need to be re-entered, It may also be
necessary to re-enter parameter values if a line
transient has altered or erased the program
parameters stored In RAM.

NOTE: Keep a hard copy of parameter values used in
each Method sothat you will have a record of
them if a power failure occurs andthe values
need to be re-entered.

Power failure can cause thesystem to display one of
three "POWER FAIL" screens. "POWER FAIL" screens
Indicate thattheoperator may be required to reset
parameter values and/or system configuration.

~
Memory lost --Reset clock

Exit

fIDYE&.EAIL '
Powerfail during cycle

Exit

IIDYER..EAIL
Error--program restarting

Exit

Press F4 (Exit) to return to the Introductory screen.

Tekmar LSC 2000
Automatic Concentrator System
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4.6.2
Restarting After
Power Loss
(cont.)

4.6.3
Running
Self Tests

54

NOTE: If power down occurs during Standby or Purge
Ready mode, noPower Fail screen will be
displayed. The system will proceed onItsown
to the Introductory screen.

If the Method being used before powerfailure
contained modified parameter values (values other
than the system's default values), these values may
need to be re-entered. See Section 4.4.7 first to
review the parameter temperature values. If the
parameter values do need to be modified, see Section
4.5.1 forguidance In setting new values for Method
parameters. The system clock may also need to be
reset after a power failure. See Section 4.4.5 for
assistance with reviewing and changing theclock.

After power failure. servicing. orwhenever the unit is
powered up, the system conducts selftests to confirm
thatall Its heated components are working properly.
To conduct self tests the system briefly tumson each
heater insuccession. When the thermocouple fora
particular heater registers a temperature Increase.
the system advances to the next heater.

Tekmar LSC 2000
Automatic Concentrator System

Self Test in Progress
Basic LSC
Line: ok Valve: skipped
BOT: ok Mount: 22Q

Trap: ok
H~ ~~

i'e

e

t,e
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"" 4.6.3
: • Running

Self Tests (cent)
SelfTestin Progress
Capillary Interlace
Cryo trap: skipped
Injector: oa
Help

SelfTestin Progress
Sample Heater
Sample: 221:1
Help

Skip

Skip

•

Selftests may beskipped at anytimeby pressing
F4 (Skip). Pt8ssing:F4~l cause the syste"
to advance terthe testfor the nextheater.., However,
the system responds to skipping a selftest Inthe
same manner that it does a failed selftest. Both of
these conditions require operator intervention.

EAILl!RE
BasicLSC
Line: ok
BOT: ok
Trap: ok
Help

Valve: skipped
Mount: ok

Ignore Retest

••

,fBiS"f3 (Ignore) to ackn-oWiedge thatthetestwal
Pllrposefully sklpPEil. If an errormessage appears for
a heater thatwas not skipped, press F4 (Retest) to
rerun the selftests onthatsetof heaters.

,(~the accessory modules fora Sample Heater
or a Capillary Interface are notInstalled, the
tests forthese modules MUST be manually
skipped.

When the selftests arecomplete the system goes to
the Current Configuration screen.
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ROUTINE OPERATING PROCEDURES
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•.1
~reparing

Blank Water

•5.2
Preparing a
Standard

•"-.j"

ROUTINEOPERATING PROCEDURES

Blank water (reagent water or organic-free water) is
defined aswater that Is free of interferences when
run by purge and trap analysis. Obtaining blank water
can bedifficult. Some water purifiers (e.g., Mllllpore
Super Q) can provide accessible quality blank water
when freshly charged. However, blank water is more
commonly prepared by one of two methods.

1) Pass distilled water through a bed of activated
carbon at least 12"deep. Allow the water to flow
from bottom to topby setting thecolumn upto
siphon by placing the supply vessel high andthe
collection vessel low, or

2) Boil thewater and then purge 1t while at 80~90Q
with helium or nitrogen forat least one hour.

With either method theblank watermust beused
immediately. Always examine the water before use by
analyzlng Itwithout any added standards.

Preparing proper standards is thekeyto accurate
quantitation. Using a concentrator usually means that
the concentration of theanalytes Is low, so low level
standards must bemade. Small errors thatoccur in
high level standards areusually insignificant, butthe
same error in a low level standard can mean a large
percentage of error. Forthis reason, special care
must be taken in preparing, using, and especially, in
storing the standard. While many commercial
standards areavailable, and most areof high quality,
theyare of limited usefulness. Either the mixes do
not Include all of thedesired analytes, or extra
analytes arepresent, or theconcentration may be off.
Also, they are expensive and the EPA does notallow
theiruse. Forthese reasons, we recommend preparing
yourown standards.

There are many different ways to prepare yourown
standards. Forwater samples It Iscommon to prepare
methanol solutions containing known amounts of the
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Preparing a
Standard
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5.3
Leading a
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compounds of interest. These compounds cannotbe
prepared directly Inwaterdueto their Insoluble
nature andthe instability of aqueous standards. The
EPA-recommended procedure Is as follows:
1) Fill a 1Oml volumetric flask with about 9.8ml

methanol.
2) Allow the flaskto stand unstoppered until all

alcohol wetted surfaces have dried.
3) Weigh accurately to the nearest 0.1 mg.

NOTE: All weighings arecritical!
4) Using a 100 ~I syringe, Immediately add2 dropsof

neatstandard (minimum 97% purity) to the flask,
then reweigh. Be sure that the dropsfall directly
intothe methanol without making contact with the
neckof the flask.

5) Dilute to volume, place the stopper on the flask,
and mix by inverting the flask several times.

6) Calculate the concentration in micrograms per
milliliter from the netgaln in weight.

7) Transfer the solution to at Oml screwcap bottle
with a Teflon cap liner.

8) Store at 6QC.

These solutions are stable upto 4 weeks except for
solutions containing 2--chloroethylvinyl ether, which
are stable for onlyoneweek. Dilutions In methanol
can be made to provide a range of standards. Aqueous
standards are prepared by spiking the standard intoa
1OOml volumetric flaskfilled withblankwater. Do
not inject more than 20ml of methanol Into1OOml of
water.

When loading aqueous samples through the sample
valve with a syringe, turn the arrow on the valve stem
so that it points toward the syringe to loada sample,
'and pointing to the leftat all othertimes. Remove the
plunger from the syringe barrel. Carefully pourthe
sample into the barrel until the sample overflows.
Insert the plunger andadjust to the desired volume.
Be sureto ventany residual air while adjusting tha
volume.

•
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Samples can be loaded In 2 ways:
1) Remove theglassware, insert the sample, and

reinstall theglassware, or
2) Use a luer-Iock syringe to load the sample through

the sample valve.
Solids are generally weighed In theglassware, while
liquids areusually loaded from a syringe.

NOTE: Loading through the sample valve should be
performed only with aqueous samples.

CAUTION,' When loading a solidsample makesure that
Auto Drain Is tumedOFF or the unit will
bedamaged.

Sample Size
Choosing sample size depends on many factors
Including:
• physical state
• homogeneity
• concentration and vapor pressure of target

compounds
• type of detector used
• desired detection limits
• type ofGC column

Larger samples can provide Increased sensitivity,
although theycan also overload columns and saturate
detectors. A good rule of thumb for samples of
unknown concentrations is to start small (e,g., 25mg
solids, 0.5001 liquids) andincrease as needed. It is
generally easier to optimize results by increasing the
sample size rather than decreasing it. Bear Inmind
that:
1) Capillary columns require small samples or split

injection to avoid column overloading.
2) Sensitive detectors (e.g., electron capture) require

small samples to avoid saturation,
3) Compounds of lowconcentration or volatility

require larger samples to achieve sufficient
sensitivity.
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Standards are loaded Inthe same way samples are
loaded. Aqueous standards should beprepared
immediately before analysis. Standards can be spiked
from stock solutions of thesample compounds in a
water-soluble solvent (e.g., methanol, acetone).
Spiking can be performed byInserting the needle of a
microliter syringe Into the luer fitting of the sample
syringe.

Quantitation can be accomplished several ways,
depending onthe type of Information required of the
sample. Formany samples, however, this may notbe
possible (e.g., outgassing compounds from solids).
Quantitatlon Inthis case relies on a 3-run purging of
the sample. The amount recovered from the first two
runs can now beused to calculate thepurge efficiency
of the first run, resulting in a number which can be
used for subsequent samples.

An instrument blank (I.e., purging a clean, empty
sampler) Is required to ensure thatthepurge gas
supply Isclean and that previous samples have not
contaminated the Instrument. The number and type of
blanks required depends upon the samples run. If any
solvents are used they must be run to determine the
possible presence of contaminants. Bear In mind that
the LSC2000 isa concentrating system, therefore Its
purity and cleanliness requirements are more
stringent than forany other instrument technique.

•
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Thevalues selected foreach different operating
parameter depend heavily upon the nature of the
sample and thetype of information desired. This
section discusses typical parameter selections and
the results thatcan be expected fordifferent values.

pREpURGE Time
Prepurge is functional only when a sample heater is
Installed. It enables thepurge gasto be turned on
before heating the sample.. This serves to displace all
oxygen from theglassware before heating. This
eliminates the possibility of any heat-Induced
oxidation occurring in the sample. Prepurge is
normally used only with flavor or fragrance samples.
Thetime should bechosen sothatthetotal volume of
prepurge gasequals about three times theglassware
volume. Thetotal volume of a 5ml sparger is about
11 ml, a 25ml sparger about 34m!. If thepurge flow
rate is SOml/mln., forexample, setthe prepurge time
to O.7mln for a 5ml sparger, 2.1 min. fora 25ml
sparger.

PREHEAT Time
Preheat is functional only when a sample heater is
Installed. It allows thesample to be equilibrated at
its temperature setpoint before beginning to purge.
This maximizes quantitative reproducibility. The
sample heats at about 2511/mln. Forevery 2511 above
ambient allow one minute preheat time. If not
performing quantitative analysis, timecanbe saved
by shortening or eliminating this step.

COOLDOWN Temperature
Cooldown Is functional only when a Capillary
Interface Is Installed. It is the temperature at which
the sample will becryofocused. Thissetpolnt varies
significantly depending upon the lightest compound
analyzed, the column diameter, filmthickness, flow
rate, and whether a precolumn is used. Typical values
range from -15011 to -7011• Consumption of liquid
nitrogen approximately doubles for every 2011 drop in
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setpoint. Set the temperature to the highest value at
which peak shapes arestill good.

INJECT Temperature and Time
Inject is functional only when a Capillary Interface is
Installed. The temperature chosen must be high
enough to drive the least volatile component outof
the cryofocusing area, yet notso high asto break
down either the stationary phase or the polylmlde
outer coating of thecolumn. Set thetemperature to
the same value asthefinal temperature of the oven
temperature program. The time chosen must be long
enough to allow thecryotrap sufficient timeto reach
the temperature setpoint. This cryotrap heats at
approximately aOOll/min. Since longer times are not
at all damaging, add at least 0.25 min. longer than
necessary to reach the setpoint. Typical values are
0.50 to 1.00 min.

AUTO DRAIN
AUTO DRAIN empties the purge vessel during DESORB.
Note thatAUTO DRAIN should be used only with water

, I

samples free of particulates. These partIculates
could clog thedrain system.

BAKE GAS BYPASS
BAKE GAS BYPASS allows thegasused to clean the
trap in BAKE to bypass thepurge vessel. Normally
thisgas passes through the glassware, but if the
sample has not been drained It could cause additional
volatiles to bepurged, thus hindering total cleanup of
the trap. Normally if AUTO DRAIN Isonthen BAKE GAS
BYPASS Isoff, and vice versa.

VALVE and LINE Temperatures
CAPILLARY INTERFACE Temperature
The6-port valve and sample lines of the LSC 2000 and
accessories are heated to prevent cross­
contamination of samples dueto memory effects.
These temperatures should beset high enough to
prevent this, however, notso high asto cause any

•
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degradation of labile compounds. These values are
normally setto 1oooe asa minimum. If the sample is
heated, thevalve and lines should beset at least as
high asthe sample temperature. Incases where
contamination does occur, these values canbe raised
to accelerate cleanup.

Mount Temperature
Thesampler mount is heated to prevent memory
effects. However, Itdoes not need to be turned on
always, and may occasionally even have an adverse
effect on samples byheating the upper partof the
glassware. Thisheat may beconducted to the sample.
Forwater or soil samples the mount need never be
heated. In fact, a cool mount allows excess water
vaporto condense and fall back into the glassware.
Forcertain types of heated samples (esp. oils) the
mount must be heated to prevent memory effects. Set
the mount temperature equivalent to the sample
temperature.

CAUTION: When themount is heated the sampler
mounting nutwill be HOT. Take carewhen
changing glassware.

pURGEDme
The purge time should bechosen withthe goal of good
sensitivity and reproducibility Inmind. limes longer
than 15 minutes generally have fewbenefits, andcan
lead to breakthrough of thetrap. A good starting point
Is 10 minutes.

DRY pURGE TIme
Thedrypurgetime should be about 4 to 6 minutes,
depending on the purge flow rate. Allow enough time
for 200 to 250ml ofgasto pass through thetrap.

purge Flow Rate
The purge flowrate is normally 40mVmin. Faster
flow rates canaffect trapping efficiency. Using
larger diameter traps (e.g. 1/4") canallow faster flow
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rates dueto decreased linear flow velocity. Slower
rates canbe beneficial In minimizing foaming or
aerosol problems. The flow rate can be measured by
attaching a bubble flowmeter or other flow Indicator
to the vent port located onthe front panel of the
LSC 2000. (We recommend use of theTekmar Digital
Flow Meter, #13-0079-000.)

pURGE READY Temperature
Purge Ready should besetabout 30°C. Thisensures
goodtrapping efficiency. Higher settings may be
necessary if theambient temperature makes achieving
this difficu~.

DESORB PREHEAT Temperature
Desorb preheat is intended to help deliver the sample
to the GC in thetightest slug possible. The desorb
preheat temperature should be setto 5°C below the
DESORB temperature.

DESORB Temperatyre and TIme
Thedesorb temperature Is normally between 1500 and
2000C. The exact temperature depends onthe sample
compounds. Forvolatile compounds purged from
ambient samples, 150°C is good. Forhigher
temperature samples, thedesorb temperature must be
raised to quickly desorb the less volatile compounds.
Thedesorb time is normally fourminutes. Thisworks
equally well for flow rates from 2 to 50ml/min. This
time Isalso sufficient forcapillary column flow
rates when the flow rate is setby pressure control.
Mass flowcontrol usually requires longer times of up
to 8 minutes.

BAKE Temperatyre and TIme
The bake temperature Is normally 225°C. Higher
temperatures do notIncrease the bake efficiency, and
can lead to shorter absorbent lifetimes. The bake
time is normally 7 to 10minutes. Forheavily loaded
traps, or compounds of lowvolatility, longer times
(upto 20 minutes) may be required.

•
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EPA procedures specify values foreach parameter.
These values are listed below foreach method.

•.1
""'-arameters for

EPA
Procedures

Method
SampleSize
PurgeTime
Dry PurgeT1IIle
PurgeFlow
DesorbTune
DesorbTemp.
BakeTune
BakeTemp.
TrapMat1"''''

sau
5ml
11min.
Off
40ml/min
4 min,
l800C
NS'"
NS'"
T

502,11601
5ml
11min.
Off
4Oml/min
4 min
1800C
7min.
1800C
T/SO/C

503.11602
5m1
12min.
6 min.
4Om1/min
4 min
1800c
7 min.
1800C
T

~
5ml
12min.
Off
40mVrnin
4 min.
180llC
7 min.
180°C
T/SO

•

•

"'NS= not specified
"''''T= Tenax,SO"" SilicaGel,C= Charcoal

These are the purge and trap parameters specified in
various EPA drinking water and municipal and
industrial waste water methods. They are listed asa
quick reference forcustomers doing analyses under
EPA certification. Different applications or
Instrumental configurations may beoptimized by
varying these parameter settings.
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6.1
Changing the
Trap

GENERAL MAINI'ENANCE

New InstallatiQns
TheLSC 200,0 isdelivered with a blank trap Installed.
This prevents the damage thatwould be donsto a
packed trap if theunit waspowered upwith nopurge
gasflow present. Replsce the blsnk trsp with s
pscktJd trsp before running s sample.

HQW tQ change a trag
1) RemQve thetrap doorat the front endof the left

panel.
2) Mske sure the trsp Is not hot.
3) If you have already powered uptheunit, make sure

the system is In Purge Ready or Standby.
4) Make sure theunit Is In HOLD, notAUTO.
5) Loosen the nut at thetopof the trap one full turn

butdo not remove it cQmpletely.
NOTE: The nut at thetop ot thetrap should have been

fastened finger tightand loosened easily. If
not, the ferrule may need to be replaced.

6) Hold thebottom fitting In place with a 7/16"
wrench while using a 7/16" wrench to tumthe nut
at thebottom of thetrapcounter-elockwise until
the fitting Isdisengaged.

7) Grasp thetrap furnace and trapand pull thetrap
straight down and outof the upper trapfitting.

8) Grasp the trap furnace in one hand andthe lower
trap fitting with the other hand and pull thetrap
outof thefurnace.

9) Slide a packed trapinto thetrap furnace sleeve.
10) Reconnect the top and bottom fittings. Take care

notto tighten the tQP fitting past finger tight.
Doing so may result in damage to theteflon
ferrule.

11) While holding the fitting in place with a 7/16"
wrench, tighten thebrass nutat the bottom with
another 7/16" wrench 1/8tum past finger tight.

12) Putthetrap doorback on.

BefQre samples can be run, the new trap must be
thermally conditioned. Refer to Conditioning a New
Trap, Section 6.2.
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When to replace a packed trap
Tenax has a significantly shorter lifetime than do
silica gelor charcoal. Silica geland charcoal
normally do not affect trap longevity. Trap lifetimes
range from 2 weeks to 5 years, with the average being
approximately 6 months.

Indicators of trap ageare:
1) Increase in background. This usually takes the

form of benzene and other aromatics in
instrument blanks.

2) Losses of bromlnated compounds while other
compounds remain constant.

3) Increase in backpressure.

To condition a trap, first make sure you have followed
the procedures for powering uptheunit (if not, ses
Powering Upthe System, Section 4.3). These
procedures Include those which load the Method
default values Into the Random Access Memory (RAM)
of the microprocessor. These defaults include a value
of 225QC for the Bake mode. Press STEP TO BAKE to
cause the system to goto Bake mode. Press HOLD to
keep the unit In Bake mode forat least 1a minutes to
thermally condition the trap.

Tenax requires only a short conditioning period, about
1a minutes at 225QC. Silica geland charcoal require
about the same conditions. Forheavily loaded traps or
compounds of lowvolatility, longer bake times may be
required. If a trapIscontaminated bya dirty sample,
overnight conditioning may be necessary.
Temperatures above 225QC do not speed up
conditioning and may shorten trap lifetime. A
1a-minute conditioning period at the start of each day
is recommended If organic solvents are present in the
ambient atmosphere.

,'-•
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6.3
Cleaning the
Sample Lines

6.4
Cleaning
Glassware

GENERAL MAINTENANCE

TheLSC 2000 can become seriously contaminated
from a heavily contaminated sample or from poor
quality purge gas.

Forsample-caused contamination, tum Bake Gas
Bypass off and install clean, dryglassware. Press
STEP TO BAKE and then press HOLD. Keep the unit in
Bake mode forat least 1 hour. In some cases longer
durations might be required.

If contamination Isdue to poor quality purge gas, first
replace thetankandall hydrocarbon traps on tne gas
supply lins. This process may be sufficient to obtain
good blanks. If not, press STEP TO BAKE andthen
press HOLD. Keep the unit in Bake mode for at least 1
hour. In some cases longer times might be required.
If thecontamination problem persists, call Tskrnar's
Applications Department forassistance.

Clean glassware is essential to lnterterence-free
runs. This applies to flasks and cylinders as well as
samplers, I.e., any vessel used to handle samples,
standards, blank water, etc. Toeffectively clean
glassware, Tekmar recommends:
1) Using dedicated glassware,
2) obtaining an ultrasonic bath, and
3) obtaining a muffle furnace.

Dedicated glassware refers to glassware that Isused·
forconcentrator work only. Glassware that Isused
for other procedures such as extractions, often Isnot
clean enough to use in trace applications.

An ultrasonic bath is a godsend for saving time.
Rather than laboriously scrubbing samplers, a cursory
scrubbing followed byultrasonics is far more
effective and much less labor Intensive. Ultrasonic
baths can effectively clean the frits and walls of frit
samplers thatbrushes cannot reach. Anyof the
glassware detergents recommended for use with an
ultrascnlc bath are acceptable. rNe recommend use of
the Tekmar Ultrasonic Bath, #13-0081-000).
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6.5
Ordering
Replacement
Parts

A muffle furnace is excellent forcleaning many
samplers that nothing else can touch. Setthe
temperature to approximately 350-400QC (do notgo
too high, the glassware may melt) and allow the
residues to be oxidized. After theglassware has
cooled, the remaining charis easily removed with a
brush anda cleaning agent. rNe recommend the
'Tekmar Muffle Furnace, #13-0080-000.}

The sample needle should also be cleaned on a routine
basis. Frequency of cleaning depends on the nature of
the sample. Aqueous samples require Infrequent
cleaning while oilsand other messy samples require
cleaning afterevery run.

Tekmar's factory service facilities are located in
Cincinnati, Ohio and may becontacted by calling toll
free (800) 543-4461, or in Ohio, (800) 344-8569. Our
Service Department experts can help locate the cause
of a problem andcan determine the bestway to
expedite repair. All replacement parts for the
LSC2000 are described in thissection. Please
include the model and serial number of your
Instrument when ordering spare parts.

SAMPLE HANDLING

•
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14-2337-024
14-2334-024

14-2336-024
14-2333-024

14-3096-000
14-3095-000
14-3094-000
14-3093-000
14-1101-050
14-0216-016

14-3367-002
14-2988-000

5ml Frltted Sparger (glassware only)
25ml Fritted Sparger (glassware
only)
5ml Needle Sparger (glassware only)
25ml Needle Sparger (glassware
only)
5ml Fritted Sparge Kit
25ml Fritted Sparge Kit
5ml Needle Sparge Kit
25ml Needle Sparge Kit
Sample Valve, 3-Port Assembly
Female Luer Connector for Sample
Valve
Drain UneAssembly
Purge Line Assembly •



14-3126-053
14-3127-053
14-1590-016

14-3181-016
14-3124-016
14-3123-016

•
6.5
Ordering
Replacement
Parts (eont.)

GENERAL MAINTENANCE

SAMPLE HANDLING (coot,)
14-3097-016 Ferrule, 1/16"Valco, Teflon (for

sample fitting)
Sample Nut, Valco, 1/2"
Short nut, 1/16"(forsample needle)
FerruIe, 1/16", ETFE (for sample
needle)
Needle, 5ml,8-5/8"
Needle, 25ml, 10.25"
Plug nut, 1/16", SS

•

•

SYRINGES
14-0069-052

12-0089-052

FITTINGS
14-3145-000
14-2389-016
14-0264-016
14-0356-016

12-0064-016

14-2401-016
14-2517-016
14-2628-016
14-0243-016
14-0159-016
14-2931-016
14-0051-016
12-0042-016
12-0073-016
12-0070-016
14-3098-016
14-0521-016
14-0540-016
14-2074-016
14-0442-016

5ml Sample Syringe wlLuer
Connector
25ml Sample Syringe w/Luer
Connector
1Oul Calibration Syringe

Sample Mount Wrench
Sample Fitting Tee
Union, Bulkhead, 1/16", SS
Union, Bulkhead, 1/8",Filter
Assembly
Union, 1/8"-1/8" Stub, Brass,
Bulkhead
TopTrap Fitting, 1/8", Gold-plated
Top Trap Fitting, 1/4", Gold.;plated
Tee, 1/16", Gold-plated, dry purge
Nut, Short, for 1/16"tube, Valco
Nut, 1/16", SS, Swage10k
Ferrule, 1/16", graphltelvespel
Union, 1/16", SS
Union, 1/16"-118", Stub, Brass
Union, 1/8", Brass
Tee, 1/8", Brass
Ferrule, 1/2"Valco, Teflon
Ferrule, 0.4mm I.D., graphite/vespel
Ferrule,O.5mm I.D., graphite/vespel
Ferrule, 0.8mm I.D" graphltelvespel
Ferrule set, 1/16", Swagelok, Teflon
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6.5 TUBING
'".•Ordering 14-0546-002 Tubing. 1/8", Copper(price/ft.•

;-

Replacement min. 5 ft.)
Parts (eont.) 14-0441-002 Tubing. 1/16", Nickel, Large Bore

(price/ft.• min. 5 ft.)
14·2922-002 Tubing, 1/16", Glass·Lined

(price/ft., min. 5 ft.)
14·2925-002 Top of TrapGlassUne Assembly
14-2926-002 Sample Glass LineAssembly
14-2927-002 s-PortGlass Une Assembly
14·0539-002 Tubing, Fused SIlica, 0.32mm 1.0.•

(price/meter)
14·2072-002 Tubing, Fused SIlica, 0.53mm 1.0.•

(price/meter)
14-3125-002 Hypodermic Tubing, 55, 16GA

(price/foot)
14-3227~002 Transfer Glass LineAssembly

ELECTRONICS
14-2984-000 Microprocessor Buzzer
14·2884-000 Microprocessor Cable •14-2406-000 Front Panel Keypad
14-2522~000 CPU Board Microprocessor w/ROM
14-2983-000 CPU Board Microprocessor w/o ROM
14-2982-000 ROM for CPU Board
14-2575-000 Power Supply Board (11 OV)
14-3326-000 PowerSupply Board (220V)
14-2576-000 Interface Board
14-2577-000 Logic Board
14-2578-000 Output Board
14-2574-000 Mother Board
14-2579-000 Interconnect Board
14·2580-000 Program Panel Display Board
14~2929-000 Wrapper Assembly (11 OV)
14-3325-000 Wrapper Assembly (220V)
14~2511-000 Expansion SlotCover
14-0065-034 Fuses (5),1.0 amp (11 OV & 220V)
14-3043-034 Fuses (5), 8.0 amp (rectifier) (11 OV)
14-3361-034 Fuses (5). 4.0 amp (rectifier) (220V)
14-0140-034 Fuses (5), 2.0amp (11 OV & 220V) •
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• 6.5 14-2432-000 Bracket, Transfer Line
Ordering 14-2435-010 Cap Nut
Replacement 14-2438-019 HeaterFan Blade
Parts (cant.) 14-2436-000 Bracket, Sample Valve

14-0067-027 Allen Wrench
14-2987-000 Phillips Screwdriver
14-3046-035 Wago Tool for thermocouple

connection
14-2428-000 Sample Shroud, Complete
14-2914-000 LSC2000UserManual (11 OV)
14-3345-000 LSC2000 UserManual (220V)
14-3154-000 LSC2000Applications Manual

WIEREACE CABLES
14-2976-000 HP 5710/30/90 GC w/5970 MSD

w/Chemstation usingQuicksilver
14-2990-000 HP 5880Al5840A
14-2991-000 HP 5890 GC/5890 w/5970 MSDor

5988MS w/ Chemstatlon

••
14-3313-000 HP 5890 w/RTE and HP-1000 GC/MS

Software w/ 5970MSD or 5988 MS
14-3010-000 HP5985/93/951/0 Box GCIMS

(requires HP'sBATCH or AQUARIUS
software & external events relay
board to operate w/SIDS DataSystem)

14-2993-000 HP 5995/96/87/85 GCIMS
with HP-1000/RTE GC/MS Software

14-2970-000 Perkin-Elmer SigmaSeries
14-3233-000 Perkin-Elmer 8000 Serles
14-2968-000 Varlan 3400/3600 w/ Serlall/O
14-3433-000 Varian 3300/3400/3600 w/o

Serial I/O
14-2969-000 Varian 3700
14-2966-000 Varian Vista (I/O Box & 2 Cables)
14-3430-000 Tracor585
14-2972-000 Tracor560, 565and 570
14-2992-000 Tracor540
14-2973-000 Schimadzu GC9A
14-3147-000 General Purpose

•• 14-3318-000 HP 5995 GC/MS w/Chemstatlon and
Quicksilver Software
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ACCESSORY CABLI;S
14-3017-000 ALSto LSC 2000
14-3018-000 Model 1000 to LSC2000
14-3372~000 DPU Printer to LSC2000

•

•
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TROUBLESHOOTING

7.1 r.
Electronic
Problems CHECK ACIIQN(cent)

#2 G. Does the G. YES: Replace the
Unsuccessful corresponding LED on output board.

self tests theback panel come NO: Replace the CPU
(cont.) on? orthe logic

board.
H. Disconnect the H. YES: Replace or repair

thermocouple in the thermocouple.
question from the NO: Replace the logic
program panel board. board.
Does thedisplay read
410QC?

#3 A. Isthefront panel Hold A. YES: Press AUTO.
System does LED on? NO: Proceed to B.

not
automatically B. Isthe front panel Auto B. YES: Proceed to C. •step from LED on? NO: Proceeclto D.

I

Startup to
Standby C. Are all temperatures C. YES: Replace the CPU

at theirsetpoint? board.
NO: Allow time to

heat up then
proceed to D.

D.Are all fuses good? D. YES: Proceed to E.
NO: Replace and try

again.
E. Are all resistance E. YES: Proceed to F.

values for heaters NO: Replace heater.
valid? Refer to
Section 7.1.2 for
values.

F. Does corresponding F.YES: Replace the
light on back panel output board.
come on? NO: Replace the logic

board or the CPU. •..~

75



76

"" I \ "'!~ ,





•

•

•

'" "'. '. '.,~,~".'., ~.(: ,.

SECTIONB
LSC 2000 FIGURES



•

•

•



·-- .1elqPaP

• LSC 2000 I/O BOARD



•

•

•



·-..

••

• LSC 2000 LOGIC &OUTPUT BOARDS



•

•

•



•

•

', L. '"J..' .'; '7,,' , ~,I'

LSC 2000 POWER SUPPLY BOARD
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ALLEN WRENCH
114-0067.027 --,

SCREWDRIVER, PHIUIPS HEAD
.14·2987-000

HYDROCARBON TRAP ASSEMBLY

114·1362.000 I

FUSED SIUCA TUBING,
0.32mm I.D. II tiM

'14·3692-002

UNION,1/8" BRASS

'12.0\18

~
DRAINUNE
ASSEMBLY

114-3357.002

1

•••UNION, SWAGELOK, SS,
1118"w/oF~RRULE

14-3404·016

TEFLON FERRULE.: ..,...... •
VALCO, 112"A.., \
114·30~8'O18 SAMPLE NUT,

VALCO.1/2"
'14·3181.016

I
f

V FUSED SIUCA TUBING,
0.ti3mm 1.0. x 6M
*14-35~1-o02

LONG NUT.
VALCO, 1/18" r
.14.0242.01e

WAOOTOOL
114·3046·036 ....... '11'1.1--...... t •

CAP NUT, BRASS,
SWAOELOK. 1/16" •

114·27~2-o18 •••
•.au ...• FERRULE8, O.5mm ORAPHITIZI!O ViSP

TEFLON FERRULE, ,"4·1488-0111
VALCO, 1/18" .. ,
.14·3097.016 FERRULES,11111" GRAPHITtttO V!SPI!L

'14·21131.0111

PURGE UNE
ASSEMBLY

.14·2988.000

<,

•

•

".

'\
FRlnED SPARGER, timl

114·2337.024

..

FUSES, 4.0 amp (220V unit)
.14·3361-034

//

•••••
FERRULES, O.Bmm GRAPHITIZED V!SPEL(5)

'14·2074·0111
FUSES. 8.0 amp (110V unit)

.14·3043.034

8

TENAX TRAP. 12" ('1)
114-0083·003

~NAXlSIUCAGEL TRAP, 12" (12)
114-0084-003

f"n., ... 15 '" .•. c::,_.._

',,- SYRINGE, 10lll

"01 2 ~

3·PORT VALVE ASSEMBLY~
114·3128.000~

•

II( '..•
SYRINGE, Sml, w/LUER CONNECTOR

.14.o0SQ.oti2

-c
SAMPLE MOUNT WRENCH

'14·3145.000

FUSES. 1.0 .mp (110V & 220V unit)
'14·0065·034 FUSES. 2.0 limp (110V & 220V unit)

114.0140·034

•
LSC 2000 KIT BOX ASSEMBLY
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OUTPUTS

PUR. VOT HRP DRAIN IYPAII SIX TRAPMODES VALVI VALn VALVI VALva VALVI PORT FANVALn

ITART-UP P •
ITANDIY P •
PURGI! P •RIADY

PUR. • • p •
DRY PUR. • • • p •
D••ORI P •IIODY
DI.OIIB PPHH!AT

HIORI D
D••ORI • • • DWIDRAIN

IAKI! • • P
IAK. • • • PW/I"

• INDICATIS OUTPUT 18 ON

P • SIX PORT IMULTI-PORT) VALVI 18 IN THE PURGE MODE
CONFIGURATION. IREFER TO FLOW DIAGRAM)

D • SIX PORT IMULTI-PORT) VALVE 18 IN THE DESORB MODI
CONFIGURATION. IRIFER TO FLOW DIAGRAM)

ISC 2000 OUTPUT OPERATIONAL SUMMARY
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CODLING rAN~

v~JEDCJ
PURGE: DC]
VALVE: • 0

TRAP DC]
rAN • 0

v~~£DC]
DRAIN DC]VALVE • 0

BYPASsDCJ
VALVE • 0

SAMPLE HTR.CJ

RAP lOT HT~

~e; o SPAR( CJ 0
fQSJIJQNS

TRAP HTR. CJ 1. Line Heater
MOUNT HTR. CJ 2. Spare

UN£: HTJIt. Ii] 3. Sample Heater

DV£N HTR. CJ 4. Trap Heater
5. Oven Heater

OVEN rAN CJ 6. Mount Heater
MULTI

~
7. Spare

PQRT
8. B.O.T. HeaterVALVE

123 456 7 8
't -'t -+ --to -'t -'t -'t --to-

o

0 o 0 o 0 0 o 0 0 o 0 o 0 o 0 0

0 o 0 o 0 o 0 o 0 o 0 o 0 o 0 0

'.
ISC 2000 THERMOCOUPLE POSITIONS
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Lll£ 4$SY

14-2825-000
FLOi.' DIAGRAM

Tek....mar Company
H{]DEL LSC 2000

sAOiiSLt 'IN.. 'Ie 3 PCRf

IFIl68-003 ItR"'f>, ILAN<. "'SSY.

j lJ2-0006~Ol& ILOIIOII """I 118' IUfI[ 10 lIS' STlII

~1'2 0042-016 fRtlu:n. 1/16' rulE 10 Ill!' SIlO
2 14-035&-01& TllJ(HD. Fll TER 1/8' ASSY,

71J!3'Rf>cOO<'l~AHPLrGL....ss U/€ ASSY
14-262iFOI61OO1[JII fEE 1/1&'GlLD PLATED

fIl4 -29I6~OOO 11llAP i'EATEI! ASSY. 110'1
TRANSFER GlASS llt£ "'SSY.

E

B 114-~-000lf'tRG[ VAl 'IE ASSY
9

rrh4-2'll6S~~ RI:GU..AllJl ASSY,
14-238&-0 rUN C[J-jIRpL ASSY,

3p F2s2c-oDOllIOT HJo1 TRAP ":ATER ASSY.
JC' 14- 1(196-000 PRESSUR[ GAUGE ASSY.

14-~B-(lIJ(JIV[tH VN..V( ASSY
1'l1l4 -i?647-()(j(j DRAIN 'IN.. 'IE ASSY

I91i1-2'R5~ tIP TRAP GlASS' UN[ ....sSY
lBTi4-2'927 & PMT GLASS lli'i: "'SSY

i I '7 !I 4-211&I-OOOIORY PLiI/Gt VIlLvt ASSY

-:;:--

o

10

tj
~

0:
~o
~12

~
TRAP

nn

c

III

21

A

L I I
'---PI CUSS

ClPP£R lU~ING CRI'*'£n HI
90 CCIl4IN,

B

r.RM'Hlll IT D 'IE Sf'EL tERRlA.E S ARE PHYSICN..L Y srrr AND FlJl
BEST RESlA..TS StUA. n BE TIGHTEN!: D -r INGER liGHT' PLUS
'HALF A TURN' AT A liME LNT/l GAS TIGHT t.K:JT TIl EKCEED
tH: AND A III-INHt R Tl.II1NS,

C

7

CAUTION'

VALVE7­
OI'EN

I
I

I
I
I

L_
'4

~
~
~

kj
~

• / DES[IIB ~J)[=----

J ~- --" f't"?fif HOIlr= --------.

1elqpal;

2

3

LSC 2000
I:

FLOW DIAGRAM (110V)
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~
,~

.'

2

14-3322-000IA

Tdqnar Company

MUDE L L SC 2000
FLO\J DIAGRAM 220V

J[)-l TEE 1/16'G[LD PlATED

1RAHSHR GlASSTII'lE AS~Y.

Til" TR"'" GLASS t 1/£ "'SSY
6 PORT CIlASSLIiCAsrr-­
SAHf'l.E GLASS Uh'E ASSY

TRAP. BlAN<. "'SSY.

j 4 -OO36-OSO[ SAHPLE VAl \IE J f>1:JlT

E

E

~1IIB<RT.J:"J

TRAP K:A1ER "'SSY. 220V

I 112-0064 -016 ILffID< 11..... 118' TlI!£ TO I/S' STLI!!

fSli~-2648-222li.fNT VI\lvr ASSY
•• ". A DRAIN VI\l vt ASSY

~
[~ 12~-0l6 SI-01T NJT 1/16

a i~ 3341-0s0 6- PfJH VI\l vr ASSY. 220V

jj l}:14rrs~~ 'n~fR~~~'i~~OV--'
i4-~~rER L11'lE 48"LG. 220V
i 4- 3076-000 TRANSfER[ iK J6'i(;22Oi1
j 4 3181-016 S""*'lE NJT 112 VI\l CD I
!!:~ ~@...L!!.!l~

j 4 -2988 -000 f'lI<GE LINE ASSY

1J!14-J2?5-!:1!!OTTOl'I TRAP K:A1ER- "'SSY,
1211-1096-000 PR[$SI-'1L~..!llY.

o

e

3

c

A

t(FPER TUBING CRl~O TO
90 CC~IN,

8

b

GRAPHITIZEO vrSP£L fE~ES /IRE PHYSICAlLY SlY'T ANO fll<
lIEST II£SU- TS sauL 0 BE T1G1TEH(D 'fiNGER TIGH1' PLUS
'HALF A Tl-'IH' '"T '" TH£ lJ'iTIL G"'S TIGHT HOT TO ElOCEE D
[Jo.I[ AND A lIUAI! TEI! TlJI!NS

C

6

CAUTION'

YALVE 7­
OVEN

I
I
t

L_
'"-l

~
n:
0;

~

~-'~~

,
•. / lJES[J<1l foIlUE; 1

3 ------ 2 PlJR(;[ I'llnE =._-

1e1qpar

2

OC~~BUdII .
(INLET) ~

3.;( OIMIN 3
([..,1LE/)=( J=tR; G). ------l

---~

~5~e~~:e»6 - ~• .. \ I
\ 1.6 PIP1 VI\l :.__ ! n.ov OIAGR~· I

I

LSC2000 FLOW DIAGRAM (220V)
.....
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'"
8 c o E

2

3

i

(HIS

D

H Bl!D. ASSY,

4 PllS P!l'o'£~ ClJ1D

AI SINC IIlI£l <'ClOD

EUe. CIU.1h(; r .....

lRAP rAIl ASST 12 V,nL

B<AIN VAlY'E ASST 12 V,D-C

B1'f'ASS VAl V[ .-.sST 12 v.ac,

T, f£,flT[R l~ {HIs.
XI. 0/

IH'I TRAP flHl, ASST.

aD.lh(; r..... nov
MIll, PliIIER ClRlI

~-­
I RAMS UK 4Er nov n 5 {HIS
I RAHS UN: 36' nov 80 7

_ VAlYt ASST 12 V.D-C,
VENT VAl VE .-.sST 12 V.Be",

f'{J11 V
E IRA_
I VM.Y'E ,

N fOfUl ASST, !IVY 74J!!!S
TRAP I£AIE~ ASST uev IllS {HIS

I~AP I£A I Ell fVII'( ~ UJl'
II£IMXllJ'U n I. I£AI[R

rRll'fl P
fOrtI!

I OVEN rAN llOV
!CW'\E Vi'LYt OYtN

q",,,,- ;;M. Y'E ASSY 12 V,D.(,

E

~

jC~?gil 1,1

~j
.,o~)

'?/,,~)

4-2I>4B-

4-2822-000

4 - 29!ll-tlOO
4-

14- 3402-000
14-3436-009

14-21>47-000

4-3148-tQl
4-J)4il-olll

14-~4Z9-t2!l
1114­

14-

711~~
H-3]40-~1 HUM
14-29f>2-(OJ ~-~

IOllh~966-

14-?8?9-18l
14-~-_

iillti'l11. __
14-2923~

11114-

9 !4 - JQ?7-OOO
U! 4-24 4-008
7 l!::~~' ~

lili::
15 14-291il-(OJ

_ ~14-1ICI1~9
II 14-3<"»-lIllO

(Il 1,1

~
~ ,~ fO,oS&

".~I

;JJI'

fO~:P'

1;

e

~(J­

~~fiiil

~,

~~'"

s

o

~

~~

/Y"~~;J;!' / ....
t"!~itl rP~

jC~};f~itl
1"~~

1
: '-r~,
l

@

~t_1 ! ~
"ilt)

~~~",
t~~

~ ~ ,
~~ ~I

~t~~
~~

~~

~lti~~,
~~, ~l<j

, ClIl (.1

l'l
~~

~:~~,
lQ~

~\\~,

,Ii
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LSC 2000 WIRING DIAGRAM (110V)
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6 POll vs«. \IE PlNEII C(J! 0

PIJ11 VAl \IE 22GV

HEA I Sit« IIJOC l 200D

!,J
,gil

"peS
,.~
~,

. ,#

fO~~

'I fl>ll ??C¥

[ HEATfII P(M II cr(1) ASS'f

CARl, HEAlER?~ IlOD
[XT. or lIJIj

rNl 2
~ PUS. f'lM:lI ClJ!0
S!W'L[ HIli 1Il/'llSfrJIK.;;:;sy, )1-2
MJX. PINER crJ1e ASSY.

HTII. lISSY, ?CUV 2%

El ECo an. fMj rN<

TT(J\ TRAP HTR. ASH, 9llI

SNf'lE TAA~ CIH'l [T[

flDlT PNU. DISPlAY IIID. ASSY,

1RN' HTR. IISSY. 2?W ~J~

1RIll' HE ATEll I'QVU1 ({JlD
1HEIMI [)J'l[ EXT. HEA TEll

BYPASS VAlVE IISSY 1.2 VJJ.C.

JI1AIH V/>l. VE ASSY L2 V.;'C,

E

E:

t .. ~"u-""" ~~[ VAlVE OV('1 ,...3
•• ~ PI.RGE VAlVE ASH 12 V.D.C.

I ! I :! I !~ -~~~"'"' I ~TV~~(IIS~~~I~?vSf

TIIAP fNl ASSY 12 V.BL

H Llll l "-,?!!r,,r....., I llIl>o'IS llH£ 60'" ??OV ?60 lJI'!S
• rnT,. ~H - IIINiS L1~ ~8' my JO? lHIS

IIIAHS lift: 36' 220V ~ ~

1

o

IJ

-.~

£~

f&~ii1'

c

o

~'

~/

~~,? ~

~.
B

b

,#"
.,zi!.~

~~,,~

.1Il

:-1'1~lIIIl',
""'t~

1't~ '",

-..::~,
"~
~~.~~

~~?

®y//

~~

~:4~
tt1~ ,

~~~,

~

2

3
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1e1qpaJ:

B c o E

~ll~11

<,

»<.
,-/ "'"

n <,
<,

<,

"'"
t.i

2

3

'>
/

<;

../

",

,
<,

Tck...mar Company

4-251HlOO TEXPANSll:J'.I SLOT cOvtR

~'4-3025-ooRs.cR['\l-a-3<'X 1/4 PAN HD.
14-2930-000 PCB-CAGE liSSY,

j 'i- 302&-000IfRONT PAfo£L ELIT I ~xssv

q Eo 4-<'514-000 "ilTI-lER BOARD",AS=iS",Y;i,'trr- _
T (-2577-000 2'000 LIXiICli1D, ,",sSY,
~ 4- 5 6-000 110 BQ.i\RD ~-------

1 - ( 2-000 ELE( TRON1CS Io'1<APf'ER -
14-2575-000 PlJ\JER SlJPP'L Y 9QARD ASSY,

E

4 17 4-2824-010~HJT N!!.~~OCKJt«j .k.~~ ..
4 1 14 -11122-S46 SPlICER .6K.l?S LG _.230
T 1 4~ i4ICRlFRocLSSlJ< CAiLE coOO-
2' 1412-0325-910 LOCKII«i NUT '6-32

~ 1B
3 H~

4

c:::,.

1TIBIl4-2578=000 12000' OOfPUt II<D ASSY.

/'-- "'"
-"", "'"

-"", "'"
<\ ~~~,>

/'

•

, '
" ~

",,~~~
~~~~e
~~:? •

o

~ //

,---~~
/~'" "" 'G/' \~»: ,~ l(-~
/,/ "'io e-, •

~
<,

»<.
../

/

13

//~

" \e<'?:
~~"'"

l

rJ)"

~-I'.. : !\: -:"'"". - -
,- -
~,. .

.~' :

c: :,
,/

2
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6·PORTVALVE WITH SLIDER
#14-3149-050"Th

TOP OF TRAP
GLASS LINE
ASSEMBLY

#14-2925-002

#14-2822·000

1/16" TEE, GOLD·PLATED
#14-2628-016

LSC 2000 VALVE OVEN & TRAP AREA
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PURGE/BAKE MODE
18GB OFF)
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DRY PURGE/BAKE MODE
IBGB ONI
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DESORB MODE
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DESORB & DRAIN MODE
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INDEX

(;."",f·q:~.,.··:,,,· 'II

Packed column injectioRPOrts, 12 .
Plugsepta

Location of,7
powersupply board

Location of,20
Photograph of,Se9~on'8

Preheat mode, 29 ,.. ,' -
Prepurge mode, 29
Program panel, 27

Interior view of,Section 8
Purge bulkhead

Location of,7
Purge gas reqirements, 3
Purge line

Location of,7
Purge mode, 29
Purge ready mode, 28

p•

Q Quantitating a run, 59
/' r.. '

R
RAM(Random Access Memory), 34
Relative humidity requirements, 3

Resetswitch,
Location of,20

v.7.12.88

s Sampler mount
Location of,7

Sample valve
Location of,7

Selftests, 32
Serial port (RS232C)

, Location of,20
Description of,22
Specifications, 3

Six-port valve .
Location of, 11, Secuon8 .

Specifications, 2 ' , .i I

Standby mode, 27
STEP TO BAKE, 50
STEP TO STANDBY, 49
Storage temperature requirements, 3

Index.3
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Index.4
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'U

v
:W

Thennocouplepositi~Section 8
Transferline.heated, 11 .,
Traps ..~ .

Blanktraps, 4, 17
QtangiQga trap, 17
Identifying atrap:(tqp numbers), 18
Conditioning'a newti'ap, 66
Optionaf traps, 2 · '

Tubing
Specifications, 2
DraiDi#bing connection, 20

." """." ..t.) . " ."' . • .

Unpacking the unit~4
Utilities, 3

Valving,2
V()hage specifications,3

.." '". .'. .

;W~,l,
.Wirfug:cIiagram, Section8
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