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Hardware Installation

It's important to understand that this system cstsof two independent instruments
that can be used separately, or in combination @atth other.

When just the syringe pump is connected to thetRe,
experiments defined for just the syringe pump safeacan
be used.

PC

When the syringe pump and the
Infinity controller are both
connected, the standard syringe
pump programs are available, plus
e~ two additional programs appear th
PC use the analog sensors attached t

the Infinity controller. Note, in order for thgringe pump and the Infinity controller to be degsl; they
MUST be powered up prior to starting the reactiontooller software.

The standard Infinity controller has analog ingotstwo type T thermocouples, 1 pH probe, and one
pressure input. Additionally, one of the seriaitp on the side of the controller is programmed to
operate an overhead stirrer, a second port isgurd for a chiller, and a third port is availafde an
additional instrument.

Analog inputs — If you wish to use the thermocouple and pH priopets, then attach the sensors to th
appropriate connectors. To monitor the presstiam @ttached reactor, connect a piece of tubiow fr
the pressure transducer input on the back of thealter to the reactor to monitor.

Serial Inputs — Connect a 9-pin serial cable between the potherside of the controller labeled
"Stirrer" to the serial port on the stirrer. @ewt a second serial cable between the port osidleeof
the controller labeled "Chiller" to the serial poftthe chiller. NOTE — prior to ordering, the deb

number of the chiller and stirrer must be specified

at
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Software Installation

1. Install the syringe pump drivers. On the enclosed flask disk, open the foldégdiSyringe Pump
Drivers and double click on the fil¢® SyringsPump CriverInstaller_v130.exe

2. Install the Infinity software. On the enclosed flask disk, double click onftleetitied Setup.exe
to install the Infinity software.

3. Install the Infinity Controller Drivers.  Connect the Infinity controller to a USB port the PC,
then turn power on to the controller. Under Wiwdd (Windows XP will be similar), the controllefliwv
be recognized, but the drivers will not install@uatically, rather, they must be installed manufxtiyn

the Device Manger in the Control Panel. If yaurdt know how to install drivers manually, please
contact your IT department for assistance. Nb&re are two drivers that must be installed madypual
With Windows 8, you must go through the procedormstall "Unsigned Drivers". The needed drivers
are on the flash disk in the folder titled Infinyivers.

4.  Start the system for the first time. Connect the Infinity controller and the syrirganp to USB
ports on the PC. Turn on power to both uniBouble click on the KEM-RXx icon that was placed
on the desktop during software installation.

The initialization screen appears. The User

£ Pump Iniiaization SEE) | MUST look at the syringe pump parameters
e | that appear in the gray box and verify that
J-KEM Scientific Precision Syringe Pump the syringe size and the number of pump
ports is correct. If the description is correct,
rum st then click the _Initializg Pump button to
Dsetadio obee postiom : 6 e complete the installation process. If the

description is not correct, the user must
enter the correct information manually. See
System Configuration the section titled Pump Configuration Form.

Pumpsz in spstem : 1

>

Syringe size : 10 ml

Distribution valve positions : 6




Infinity Reaction Controller

J-KEM Scientific’s Reaction controller combines @ston hardware to take measurements from analog
sensors like pH probes and thermocouples, a poadikiid delivery pump, and versatile software that
adapts to different hardware configurations to marand data log only the reaction parameters reeede
your research application.

The reaction controller consists of two hardware
modules, the Infinity controller analog box and th
syringe pump module. The Infinity controller rea
the input from analog sensors like a thermocoupl
and pH probe, and operates instruments like
overhead stirrers and circulating chillers. The
syringe pump module dispenses fluids according
a user entered program. |- . " A i

D o D
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Infinity Controller SyringauRp

KEM-Rx software can be run in four modes, wherehgaode offers different features and ease of setup.
The four modes of KEM-Rx software depend on whigtes of equipment, (i.e., the Infinity controller

and syrlnge pump) are connected to the PC when &Nk started.

Mode 1 — The Infinity Controller and Syringe Pump ae
Both Connected to the PC

When all of the features of the Infinity controlystem are
needed, both the Infinity controller analog box #melsyringe
pump should be connected to the PC. The Infrotytroller
provides readings from analog sensors like thermples, pH
probes, pressure transducers. The syringe puogesto
deliver reagents or maintains solution pH. Cdrndfo
instruments like stirrers and chillers is providsdthe KEM-
Rx software. In this configuration, all of theogram tabs
(experiment tabs) of KEM-Rx software are active.

Mode 2 — Only the Infinity Controller is Connectedto the
PC

With just the Infinity controller connected to tR€ when
KEM-Rx software is started, all of the analog sesasm the
Infinity controller are available for use along withe control
e e of external instruments like stirrers and chillershis

= configuration is useful when the object is to monand

..... __I| | control a reaction, but there is no requirementéagent or
e ——— g@| | fluid addition using the syringe pump. In thisafiguration,
only the Reaction Controller experiment tab is\attd in the
KEM-RXx software, the other tabs (that rely on thesgnce of
the syringe pump) are inactive. Also, analog segsoup
boxes on the Reaction Controller tab (i.e., themwopde, pH,
pressure) are inactivated.




Mode 3 — Only the Syringe Pump is Connected to theC
With just the syringe pump connected to the PC WKIEN-Rx
software is started, the software enables all @fflind addition
experiment tabs. Additionally, on the ReactiomCaller tab,
the stirrer and chiller controls are activated¢sithese can still
be operated by the KEM-Rx software. This confagion is
useful when you only need to use the syringe puragrams
that add (multiple) reagents at a function of time.

Mode 4 — KEM-Rx Instrument Control

When neither the Infinity controller or the syringemp are
connected to the PC, KEM-RXx is still capable ofragiag and
data logging external chillers and stirrers. sTimiode is
frequently useful in process plant operations.thia
configuration, none of the syringe pump experimengny of
the analog sensor inputs on the Reaction contralleare
activated.

See the section titled KEM-Rx Instrument Contral fo
additional information.

An Open Community of Research

KEM-Rx automates all of the standard, and manyiexttiid addition programs used in research
chemistry and biology. The KEM-Rx package inclileth a standard setup project that installs KEM-R
on a PC, and optionally, a copy of the originalrsewcode (written in VB.net) for researchers whaina
extend the application by modifying existing, otrearing new syringe pump programs.

KEM-RX is started, then a notice appears statiagtthe pump was not detected and only the analuspse

D 1wl

When KEM-RXx is started, the initialization screen
shown is presented. Initialize the software dr&d t
pump by clicking on the green Initialize Pump
button. Once initialized, KEM-Rx activates
different programs, depending on the model and
configuration of the syringe pump. The names

portion of the screen.  Each program is desdrib
in a separate sections later in this manual.hdf t
syringe pump is not connected when

and instrument controls tabs that use the Infiodwgtroller are activated.

pf

the available programs appear on the tabs on the to

e




Reaction Controller Program

This tab appears on the KEM-Rx software only whenltfinity-11 controller is powered on and conrextt
to the PC.

This program allows the
user to operate the various
analog input sensors
(thermocouples, pH probe
pressure), and instruments
connected to the Infinity
controller.

Additionally, multi-step
reagent addition, stirring,

Tempersturs Corteol Progres Stwring Program Cuetoorn Pressuee (Tom] 1
s e W | R e S —— and chiller programs can
Slamling Tamp (o) Ending Tamp [o0)  Shep Tims fmin] _Hod T s} > L AL A E P P p) & H ” I
e - || G . > be run in parallel.
1 o 2 Sen 2
A 2 an |
Rep 3 Sep 3
Sup 3 an | !
Step Shop 4
Sen s [ !
Step 5 Sep 5
Sen b on i t i e
Sep B an

Eeral input Cupat
utout | {120 Vac) st 2 Qutpd 3 Matahos Vinte
On ol o On o OF on e OF e T e

~Infinity TC (0C)— ~Stiming (RPM) . ol .
— — = — Unita
e

Off Torque D sP Pressure : @ Psl

The top bar of the custom tab is the interfaceitn On/Off and show the current reading of eacthef
Infinities sensors and connected instruments. stéwedard Infinity configuration takes readingsirtwo
thermocouples, one pH probe, and one pressuratreas The standard configuration of the Infinit
also operates two instruments, a stirrer and chtiil®ugh a RS232 or USB serial connection.

The Infinity controller has input channels for téf@rmocouples.
Infinity TC _(oC) To begin taking readings from either thermocouplanmel 1 or 2, click in the box
associated with the thermocouple currently showliag the sensor is “Off”. The
thermocouple is initialized and begins to showsbesed temperature.

To turn a thermocouple channel off, click in thelstiowing the sensed temperatur
and the channel will return to “Off”

(1)

Infinity TC [oC)




The pH probe is enabled by clicking in the pH

display box when “Off” is showing. pH reading
are a function of temperature and the user must
specify the object used to determine the solutior
temperature. The options are:

TC1 — This is the Infinity thermocouple input 1. lighoption is selected, connect a thermocoupledo th
TC1 input, then place the probe in the monitorddtgm near the pH probe.

Manual — The user can enter the solution temperatureeietkt box provided.

Chiller — If a chiller is connected to the Infinity andtisned on, then this option is enabled. The
temperature of the chiller is used for pH measuregme

Temp Cont— If a J-KEM Scientific temperature controller msnmected to any USB port on the PC and
turned on, then this option is enabled. The swiuemperature measured by the controller is fsedH
measurements.

To disable the pH probe, click in the pH reading bad the reading will show “Off”. It is importathat
the pH input be calibrated periodically, and esplcbefore starting an important experiment.

To calibrate the pH probe, select Calibrate pH Brfobm the
SEE | Infinity menu. Enter the pH values of both thédacand basic
. standards and the temperature of the buffers itetttdooxes
T AH of Basic Standard | 1001 Buffer Tempesatare | 500 | ol pr0V|ded

Step 1 Place the pH probe in the acidic bufferataiv it to equilibrate to the buffer. While theope is
in the buffer, the millivolt reading of the prolsedisplayed, when the reading stabilized to a
relatively constant value, click the Accept buttorrecord this reading.

Step 2 Place the probe in the basic buffer. Agardisplay shows the millivolt reading of the Ipecand
once it stabilizes to a constant value, click tleedpt button to record the reading.

7.00 | pH

[ Save Calibration ]

reading of the probe. The probe can be placedtin buffers to verify its calibration, when

[2)

is

After calibrating on the basic buffer, the digptdhanges to show the calibrated pH

satisfied with the results, click the Save Calilmabutton.

Instrument Control Using the Reaction Controller Program

The Reaction Controller tab automates the actibosher manufacture’s instruments, like stirrets]lers,
balances, and pumps by means of serial port consnaiithe Infinity controller is capable of
communicating with many different manufacture’stinments, but the user must specify the identithef
instrument and the serial channel that it is cotete.

Note: Configuration of serial channels is usually perfed before the Infinity controller is shipped, but
serial channels can also be redefined by the ngéeievent that additional or new instruments are
connected. Instructions on how to connect andigare the software for various manufacturer’s
instruments can be found in the section titlafthity Controller Configuration.




Stirrer Input
If at the time an order was placed, the stirrapiscified, then the Infinity is pre-configured tbat stirrer,
otherwise it is configured for use with a J-KEM &ific stirrer. The J-KEM stirrer is connectexthe 9-
pin serial port on the side of the Infinity contesl Stirrers can optionally be connected toexith USB
port on the PC or the Infinity controller, or teetB-pin serial connector labeled “Stirrer” on tidesf the
Infinity controller. In the case of IKA stirrerfese must be connected to a USB port, due torbet
standard communication protocol. For the requéets of a specific manufactures stirrer, see ¢
titled Infinity Controller Configuration.

Stirring The stirrer is enabled by clicking in the text bwxt to Speed
(i.e., click on the word ‘Off’).

The user can now enter the desired stir rate inetkicbox, then

Stirring .
Of |:| Torque I:I enter the rate by pressing the Enter key on th&é(had.

i This screen shows the normal display of the stirrer
Stirring

Stirring To change the stir rate, click in the box next MR This
Off Torque [ 2.00 | control present two options, the user can typevaspeed in the

text box, then load the new speed by pressing titerkey on the

Stirting PC key pad, or to turn the stirrer off, click or tyellow word
350 Torque I:I Off".

Chiller Input

If at the time an order was placed, the chillespscified, then the Infinity is pre-configured fbat chiller,
otherwise it is configured for use with a Polyscerchiller, available from J-KEM Scientific (otheniller
options are available). The chiller can optionak connected to either a USB port on the PClntfaity
controller, or to the 9-pin serial connector labl€hiller” on the side of the Infinity controller.By
default, the chiller is specified to be connected USB port on the PC or the Infinity controlleFor the
requirements of a specific manufactures stirrex,tee section titled Infinity Controller Configuiar.

The chiller control operates with the same logithesstirrer
control. To start the chiller, click in the “SBbx and enter the
desired temperature.

To turn the chiller off, click in the SP box, then the yellow
word “Off” that appears to the left of the text box

The chiller can display the internal bath tempewmtar if an
optional external probe is connected to the chilteran display
the probe temperature also. Select the tempesatardisplay by
checking the Int or Ext check box.




Reactor Pressure and Vacuum Regulation

Thestandard Reaction Controller has a built in vactramsducer to monitor and data log reactor press
Optionally, the vacuurmonitor can be upgraded to a vacugontroller, which allows the user to
regulate the vacuum pressure inside of the reactder program control.

The standard vacuum monitor feature allows the tReac
Rx Pressure [Tom) Controller to display and data log the reactor gues. The
Units second option allows the Reaction Controller tatag a vacuun
© Ton pressure in the reactor. If the pressure cooftibn is added, th
Pressure |:| @ FSI Rx Setpoint box of control is enabled, otherwiss iisabled.

11

Pressure Display & Data Logging

The standard pressure feature of the Reaction Gltertcan be
Pressure |:| turned on by clicking on the word “Off” (red text) the Pressure
display box. When this happens the word “Offfe@placed by a
continuous display of reactor pressure. ReacEsgure can alsc

be data logged and graphed.
Pressure I:I

Rx Pressure [Tomn]

Pressure Regulation

Rx Pressure [Ton) The pressure control option allows the user to leguhe vacuun
pressure inside of the reactor under program cbntifathe
pressure controller option is installed, the Setpbox of the Rx
Pressure |:| Pressure control and the table titled ‘Custom Riresss enabled

to allow the researcher to enter a 24-segxtor pressure prograt
Contact J-KEM for information on adding this option

Pressure Connections

The vacuum transducer is built into the Infinityntwller, and appears as a Swagelok compressiomfit
on the back panel. Connect this fitting to thaation system to monitor system pressure.

If the Vacuum control option is installed, thenmphing of the system is slightly more involved. eSee
section titled Vacuum Regulator Setup later in themual.

By default system pressure is displayed as absphetsure. On the absolute pressure scale, dallum
is displayed as 0.0 torr (or PSI) and 1 ATM is thgpd as 760 torr (or 14.69 PSI). If preferregssures
can be displayed relative to ATM being set to 0.(For instructions on how to set up the vacuum
regulator, see the section titled Vacuum Regul&&iup, later in this section.

On this scale, vacuum pressures are shown as wegatues and positive pressures as positive values
This preference is set on the Infinity Controllentiguration form. From the Infinity menu seldgfinity
Configuration, then from the Infinity configuratiaereen select Set ATM to Zero from the DVR
Configuration menu.

10



Ramp Programs

The Reaction Controller form presents controls to
simultaneously 1) add reagents using the syringeppu
2) operate the overhead stirrer, 3) operate alatiog
chiller, and 4) control the reactor pressure (vacaund
pressure).

The ramps can be run individually or in parallel.

If the user enters and starts a syringe pump progna
the table provided, then the other syringe pumganm
tabs will be deactivated while the pump program is
running. The syringe pump program tabs are not
deactivated when just a stirring, pressure, anchler
program is running. In this case, while thelehidnd stirring programs are running, the userpragram
and run any of the standard syringe pump programs.

-----

The reagent program allows the use

Reagent Addition Program

Syringe pump port
connected to the reactor :

v

G} Single pump addition [Pump 1]

() Dual pump addition

[1 Maintain reaction pH at :

70

Select the port the reactor is attached t

Select a single puongual pump addition.

Reagent | Addition
Port

C ~ 250
100
~ [10.0
~ (1.0

v

Step 1
Step 2
Step 3
Step 4
Step 5
Step B

B
D
F

v

Yolume [ml)

Addition Rate | Pause
[ml/min)

25
10
2.0
0.1

Volume 5

Added [ml)

Refill Rate TC1
[ml#min) Limit [oC]

62.5
625
62.5
62.5
625
62.5

{min) pH Limit
10
0.0
0.0
0.0
0.0
0.0

50.0
50.0

6.5 ()
7.5 (B)

to enter up to a 24 step addition
program. Before entering the
program, you need to 1) identify the
port that the reactor is attached to a
02) whether you want to use a single
pump to add reagents to the reactor
or for systems with a dual position
syringe pump, both pumps.

Fill in the table with the desired
reagent addition information.

Reagent Port — Enter the port on the
pumps distribution valve that the

reagent is connect to.

11
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Addition Volume (ml) — Enter the volume of reagémtadd, in milliliters.
Addition Rate (ml/min) — Enter the reagent additiate for this step in units of ml/min.
Pause (min) — Following the completion of the reagaddition, the program can pause for a usereshte

time before proceeding to the next table step.

Refill Rate (ml/min) — This is the rate that theisge pump fills the syringe at.
user may need to enter a lower fill rate than thalt rate shown in the table.

TC 1 Limit (oC) — The user can optionally entercaer temperature limit for each step.
temperature limit is exceeded, the addition of esdigpauses until the solution temperature fallewel

Thermocouple position 1 (TC 1) on thénity controller is used to sense this tempemtu

the limit.
limit.

pH Limit - The user can optionally enter a pH liffat each step.

of reagent pauses until the pH goes above, or bdewentered limit.

For viscose Hohs, the

If the over

If the pH limit is exceeded, dddition

11



- - In the case of a pH limit, the user must additibnal
e o ' o o R ve. & | €nter whether the [imit applies o the solutiornp
i above, or below the limit, that is, if addition sitd be

Pause the addition in thiz step if : paused if the sensed pH becomes more acidic or le
D () The solution is mare ACIDIC than the pH limit I acidic than the limit. When a pH limit is enteyéoke
D (O The solution is mare BASIC than the pH fimit user is prompted to specify whether the limit sddug
0 1ouu applied if the solution goes above or below thatlim

The table records the pH value entered and then
appends a letter to indicate the type of limit.the pH

pH Limit alarm should trigger if the solution pH becomes éno
acidic than the value entered, a “(A)” is appentted

6.5 (A) the value to indicat.e that_ itis an Ac_idic limitlf the

58] pH alarm should trigger if the solution pH becomes

more basic than the value entered, a “(B)” is apgpdn
to the value to indicate that it is an Basic limit.

The column titled Volume Added is not part of thleeuinput. During a run, the program shows the
current steps addition volume in this cell.

Poouent  SUion ) avean P pause iy fefmBre Teme - pHC - Wobd The active step of the program is highlighted ieegr.
S ey ]3" e 20938 For instructions on how to edit a running prograee

the section titled “Editing an Running Program’elat
in this manual.

pH Probe:- Chiller- Stirring:
o o O = o
t liti o

o Gy | remotn B S | J When a temperature or pH limit is exceeded, the
oo, L RS current table line turns red and the pump stopinadd
— . — its content.
posem 33?11:5.‘;"["..1 mﬂ::::.’f Rl® Pause min) [Hnﬁff'.lulnﬁf ' Ii?n“i‘lp[ul:] Phit | maed it vsi H H
- When the limit violation clears, the table linesns!
Step1 B ~ 1259 150 0:00:24 150.0 50 i 125.0i R L.
Y sepz © w0 10 TR green again and the addition resumes.

When an addition step completes that line of théeta

Reagert  pddion | Addton Rate ..., i ReniBate Tems pi —vekn tUrNs gray and the next step is highlighted green.
Step 1 B v 125 150 05 150.0 50 7 125.0i
P Step2 C ~ 10 10 00 150.0 50 6.692|
Step 3 v 0.0 150.0
Step 4 v 0.0 150.0
Step 5 3 00 150.0
Step & b3 0.0 150.0

12
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For systems with a dual position syringe pump,ghethe option to add &
Maintain reaction pH at: | 7.0 sequence of reagents and to simultaneously maititaipH of the reactior

Pump 2 is delivering ) Acid (%) Base SOIUt'On

ReagentInist: 4 Outlet B Pump position 1 is used to add the reagents defmt#t reagent addition
table. While the reagent program is running, Ppogition 2 can add
acid or base to the reaction mixture to maintatorstant solution pH.

To enable this feature, place a check in the l@@dtiMaintain reaction
pH at ;" and specify whether pump 2 contains acidase. Note that the
inlet for pump 2 must be port A, and the outlet thesport B. The pH
control feature can be started either before thgrparograms are started,
Maintain reaction pH at: | 7.0 or any time after they are started. To starfptHecontrol program, click

Pump 2 is delivering O Acid () Base the green Start Control button.

Fesgentinket: & Dutet B While the pH control program is running, a windoppaars that shows th
Base Added (ml) current volume of reagent added. The pH contr@yj@am can be stoppe
at any time by clicking the red button titled St©pntrol.

To prime the reagent inlet and outlet lines prastaring the pH control program, select the opRome
Syringe Pump Ports from the Programs menu.

N

=0

Stirring Program

Stiming Program
Staing Ending Step Time ~| | A Stirring program can be up to 24 steps long. hEstep
RPM__ RPM__ fmm) _ |_| | consists of a starting speed, and ending speed dndation for
b Step 1 the step. The speed of the stirrer is ramped ftanstarting to
Step 2 the ending speed during the duration of the step.
Step 3 At the end of a stirring program, the stirrer coogs to mix at
Step 4 speed in the last table entry. If you prefertka stirrer to turn
Step 5 off at the end of the program, place a check matké box
Step 6 | | titled “Stop stirring when the program completes”.

Stop stiming when the program completes

Temperature Program
Temperature Control Program

This tempersture romp fs pplied tothe: © Chiler  Temperaturs Conoller A temperature control program is used to
Starting Temp (oC) Ending Temp (oC) Step Time (min]) Hold Time (min) = .
- oo . regulate the temperature of the monitored
Step 2 00 reaction, and can be up to 24 steps long. Es
Step 3 00 program step consists of a starting temperatu
Step 4 0.0 . .
Step 5 00 an ending temperature, and the step time to
Step 6 0.0 : ramp from the starting to the ending

temperature. At the end of each ramp step,
user can enter a

Tum temperature control off when the program completes

ich
e,

=

the

time to pause the program (Hold Time) before prdoegto the next step. There are two options for
controlling the reaction temperature, the firgioi€ontrol the reaction temperature using an agdch
circulating chiller. This is possible when theaten is run in a jacked reactor. The secondoops to
use an attached J-KEM Scientific temperature ctlatrand a heating jacket.

When the Chiller radio button is selected, thengtegrammed temperatures in the table are seheto t
chiller to implement the ramp entered. In thisesaa chiller must be connected to the Infinity and
circulator fluid plumbed to the reactor. The alator can both heat and cool the reaction mixture.
When the Temperature controller (only enableddbatroller is connected and turned on) radio buigon

selected, then the temperature ramp is sent t@d-KEM temperature controller.
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In this case, the temperature controller must lmmeoted to a heating jacket on the reactor. AMK
controller can only heat a reaction mixture andr@grovision for cooling.

In the case when temperature is regulated by alaiing chiller, the user has the option of basing
regulation on the internal bath temperature, (lscking the “Int” check box in the Chiller displagmel at
the top of the screen), or if an optional exteprabe is connected, regulation can be based oextieenal
probe temperature (by checking the “Ext” check lyothe Chiller display panel at the top of the scre
When both boxes are checked, control defaultsaexternal probe.

When a temperature ramp step completes, the prodpasn’t advance to the next step until the reactio
temperature (i.e., sensed temperature) is witti@ @f that steps ending temperature. For exarfe,
steps requires that the chiller, or temperaturérotier, ramp from 10 to 30C, but at the end of thmp
step, the actual reaction temperature is 24C, ribgram pauses until that actual sensed temperigture
heats to 29.5C. Once the sensed temperaturé¢hmwi5C of the current steps ending temperathee,
program advances to the next step. During thieog when the program is paused waiting for thesed
temperature to reach the requested ending tempeyéte ramp table displays “Wait for SP” in thaer
display window.

At the end of a temperature control program, tiheutating chiller or temperature controller congsuo
regulate the reaction temperature at the last &ftlgy. If you prefer for temperature controbi turned
off at the end of the program, place a check matké box titled “Turn temperature control off whibe
program completes”.

Pressure Program

Pressure Program

Setpoint (torr) | Duration (min) | ~ The pressure in the reaction vessel, both vacuuhpasitive

Step1  760.0 10 pressures, can be implemented using the pressaugeapn table.
- :‘B"z fizz ;z The standard Infinity measures the reactor presbsutehe
. tep .

option of controlling reactor pressure is option&ontact Ace

Step 4 . . . . .
oen s Glass for additional information.  This tablenist enabled
o . unless the pressure control option is installethéncontroller.

All programs run in parallel. Programs can betsthr
Po™ G o " powsem [T [ P Raimrian simultaneously, or at different times.

Step1 B v 125 100 oo 150.0 50 7 116.182

7 O D TR To start a program, select Start from the Progranun
e | B 2 ms A sub-menu appears that allows the user to start
individual programs, or to start all the programs

Step &
0.0 150.0

simultaneously.

Speed (pm) | Duration (min) | Direction
Step1 100 1 Clockwise
Step2 50 0:00:58 Counter Clockwise
Step 3 Clockwise
> Stepd Clockwise

HETES

Step Duration | Hold Time
{min) {min)

0.0

0.0

0.0

ENIES ENES

14



Menu Options- Commands under the Program menu include:

I system priming EEX Prime Syringe Pump Ports- Selecting
ik this option brings up a screen that allows
B e the user to manually select syringe
Funo 2 Pump  Intelloct pumps ports and withdraw and dispense
Pon: 18 Cooms ) it )| from the syringe.  This feature is useful
(et I 1 ot o) [ oo )|__Jeu to purge air from inlet and outlet lines

prior to starting a run.

Start — The start menu presents a sub-menu that allowssteto start individual programs for reagent
addition, stirring, and chiller control. Also] ehmps can be started simultaneously by selettiag
option to Start All Programs.

Stop —The stop menu presents a sub-menu that allowsstireto stop individual running programs for
reagent addition, stirring, and chiller controAlso, all ramps can be stopped simultaneously by
selecting the option to Stop All Programs.

Pause all Programs from Advancing to the Next Step Selecting this option allows all running progra
to complete the current step, but prevents them frdvancing to the next step in the program. Not
that this option does not pause a running progtatmegpoint where the pause is started. For exam
if a temperature program is 5 minutes into a 15ut@rstep when the Pause feature is requested, th
current step does not stop running, but ratheriwoas until the full 15 minutes of the step has
completed. It's at the end of the step when thgsp feature becomes active and prevents the pro
from advancing to the next step. Running prograne stopped individually when they reach the ¢
to the current active step. The Pause featulsabled by selecting this menu option a second.tim
The reaction controller software has several @it pause options, see the section titled Editing a
Running Program.

Reset Application- The menu option becomes active after all runmamgps have completed, or the
ramps are manually stopped using the Stop menaroptiThis option must be selected to reset the
application to a state where a new run can be etter

Save Programs This option saves the programs entered intdhtez program tables. The user is
prompted for a method name to save the programs to.

Recall Program— The user is presented with list of saved methdasrecall a method, double click on
the desired method name. To delete and existgthod, single click on the method to select gnth
click the Delete button.

Recall Program— The user is presented with list of P [Srmfegni

saved methods. To recall a method, double clicthen —n Ml et
desired method name. To delete and existingadeth -
single click on the method to select it, then click
Delete button.

The Infinity menu opens a configuration window for the Infinity cositer. This screen shows the

gra
ond

current configuration of the Infinity controller.
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Editing a Running Program

There are two options for modify the progress airaning reaction controller program, the program ca
either be edited or paused.

Pausing a program allows the program to completetinrently active step, and then prevents therpmg
from advancing to the next step while the pauseive. A program pause is requested by selettiag
menu option Pause All Programs From Advancing éoNbxt Step from the Program menu.

Reagert Addition Program
Syringe pump port
A Reagent  Addimon Addition Rate Pause Refill Rate TC § ; Vilume
Soneciel b Shr rooctoe Port  Volume {mi] {ml/min)  fmin) fmumin}  Lmit o) PHU™  asieq )
@ Single pump addition (Pump 1) == B - i 5 N3 521
Dual pump addition b = |
Sm2 |D - |50 05 0.0 33 60
[7] Maintain reaction pH at - 7.0 b Sep3 > bt B
Step 4 - 00 13
Qs | - 0o 33
SepE | - 00 3 =
Tespembue Control Program Stining Program Custom Pressure {Tom)
This temperabure mmp iz applied to the: @ Chiller Temperature Controller Stating Ending  Step Time * Stating  Ending Duration
Starting Temp (oC) Ending Temp (oC)  Stop Time (min) _Hold Time min) R e
- 7 | | |2 Libresime. | Erimmae |
! b Bl nl_chp Epilmfor et Edit 100 200 o013 Edit 760 500 |p-0z-a0
B S = e i 200 a0 2 ' 500 |300 |a
' ! Stap 2 | Step 2
Sep2 |2 30 1 0o ; = i > ; e o s 5
) Sep3 |3 A0 1 Do Fepd | I } I Rewp 3 |} I
I T T T Step 4 Step 4
S . . 00 i | | | T
Repd | | | L Slm & | REP &
Qe ao oo cp

" Stop stimng when the program compietes
" Tumtamperaturs cortrol off whanthe progem compleies

For example, in the above screen, a solvent addit@mperature, stirring, and pressure progranalare
running. If a Pause request is issued at thist@di programs will continue to run until they cplate the
active step, which in this case is Step 1 for adgpams.

Temperature Control Program Stining Program Custom Pressure (Tor)
This tempersture ramp iz applied o the: '@ Chiller Temperature Controiler Stating  Ending  Step Time  * Starting  Ending Duration
Stoxting Tomp (0C) Ending Tomp (oC) Stop Time (min) _Hold Time (min) LEN RN o) 3 ki Prorex: | jani]
e i e A AL e ol B LR LS Edit 100 200 oS | Edit 760 500 00156
Ecit 10 20 Poused 0.0 = . ' "
: Siep2  |200 300 2 Step2 500 300 3
Step2 |20 |30 v oo = S P SR Tiom E
P Step3 30 40 1 00 i | P |
| Step 4 Step 4
Step 4 0.0 ] I I ol
Step 5 Step 5
= . 0.0 o I I _ s I I _
Sk = - ep | Step 6 |

[ Ston stimng when the pmgram completas
" Tumtemparaturs control off whan ths program completas

Bxtema Input/ Omput =
OB (V) Ouput2 Cutp 2 _Wickome: _ Programs are PAUSED
It T - == ot - Input 3:----

[ 10n jecOf 0By ey on e Off

In the screen above, the temperature program mapleted it active step and indicates that it ia in

Paused state by displaying the word “Paused” irBtiep Time line. The stirring and the pressure
programs will continue to run until their curretés completes, and then they also will pause.paésed
state is released by selecting the menu optionaRelBrogram Pause from the Program menu. When the
pause is released, programs resume by startingetttgorogram step.

Programs can be edited while they are runningetiting a step that has not started and editing the
currently running step are performed differently.

16



In the screen on the left, any of the values in

Temperature Control Program steps 2 & 3 can be edited by typing in new
T lorpermyre op B oopied o © Cniler | Tompersturs Conoler values. Teh value of steps that have not started
g e el T () e Tmemn Hadtme@n “| | can be freely edited, and additional steps can be
Step2 |20 30 1 0.0 added at will.
A= 1 30 40 ! 0.0 Editign the active step is different. Step 1is
— = active, and when a step becomes active the title
Step 6 0.0 .| | of that line is changed from “Step 1” to “Edit".

[ Tum tempersture contral off when the program completes

To edit the values of the active step, clicking an

1 Sten 7 vl I*i2.U u.a

- the word “Edit” that appears in the first colume
Stating Temperature  (ourert terperaturs) of the active line will cause an edit screen to
;”"'”fe'”””“* ‘; appear above the program of interest. Enter pew

ep Time n .
o T w | <= mmmm ——— | values of reach of the step parameters, then glick

on teh Load Data button. The starting value, |in
this case Starting Temperature, can nto be set.

Temperature Control Program

This temp ramp is lied to the: '@ Chiller Temperature Controller .
St Tomp (o0] Ending Tomp 60 Step Te ) o T @y <] | VVNEN @ edit OCCures, the current value of the
e I < | | reactor is used as the starting value.
sep2 |20 % ! 0.0 Note, that the active step of a program continues
Step 3 30 40 1 0.0 . A
o a oo to run according to the originally entered values
Step 5 0.0 until the new values are entered by clicking on
Step 6 0.0 -| | the Load Data button.
[] Tum temperature cortrol off when the progmm completes
o A T == - If the active step
Stading Tampermtre  fmumer famparstuns) .
o ram - completes while the
e M user is editing the step,
R ——— the active step goes
This temparaturs rmmp (@ appliod 1o the: @ Chiller  Temperalun= Condrmller Rereronesis kaptret Ereeaeis Into a ‘Paused’state,
 Starting Temp (oL} Ending Temp (oC)  Step Time (min)  Hold Time fmn) * This lemparanen g is appbed to the: = Chilier Temperstian: Controller
bt wm m | Pemed T - | Staring Temp (o) _Ending Tomp (o) Siop Time i) _Hald Tins {rin) -~ then When new
Sepz 20 0 1 0.0 b E@ 200 ABD 1155 E0 =
- |® - E Sz » ' an parameters are loaded
| | Slep3 W0 A 1 oo
i | i fos s _ _ lod to the step, the step
S0 6 o - S ' ' 00 | | reformats and runs the
R R o i sl . e edited step data.

Note that the active step of a syringe pump addpimgram can not be edited.
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Graphing

Run data can be displayed graphically on the maees. To

change to graphical display, click on the but ===
on the bottom right of the screen. The softwane display up to
3 graphs, each graph plotting different run paranset

m The user can return to table display by clickinglms button
& | labeled Show Table Data.

located

Select Sensars

Capture Chart

Add Mew Chart
Close Chart

Circulator
Circulator_SP

To start graphing, right click on the graph to
bring up a context menu.

Click on Select Sensors to display the list of
activated sensors and instruments on the
Infinity controller. Click on the sensors of
interest (which become highlighted), then
click the OK button.

The selected sensors begin to plot.
Additional sensors can be added to an actiye
chart by performing the same process agaip.

|
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|
g

<
o
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Up to three charts displaying different sensprs
can be displayed. To add a new chart to the
window, right click on the existing chart, then
from the context menu select ‘Add New
Chart’. A second chart appears.

From the sensor selection box, select the
sensors to plot in the new chart, then click
OK.

This process can be repeated again to add|a
third independent chart to the window.

Charts can be removed from the window by
right clicking on the chart to remove, then
selecting Close Chart.
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¥-Min |
¥-Max 100
X-Amis |3
Update 1
Auto Scale

Axis Shift [ o o

By default, the X-axis length is 30 minutes longd @&he update
time is 10 seconds. The length of the X axistaedipdate
frequency can be changed by entering the desiregsa

When Auto Scale is checked, the scale of the Ys Bxi
automatically adjusted to display all data poinfBo manually set
the Y-axis scale, uncheck Auto Scale, then ented#sired Y-axis
minimum and maximum values in the Y-Min and Y-Maxxbs
provided.

The chart can be shifted to the right or left tepthy data points
that have scrawled out of view on the chart bykdiee Axis Shift
right and left arrows.

Other charting options are available by right dhickon the chart of interest, then selecting therdd

option.

Capture Chart — Task a screen shot of the currert,dhen prompts for a name to save the chartTtbis
is useful to capture a chart at a specific poirtinre.
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Data Logging

Reaction data, for any selected sensors or institsnean be logged to the PC. Data can be logged
both GMP compliant and GMP non-compliant format.

T Data Lopeing Setup

pH
[ pH Valuex

Select data to log

Lug Data
Infinity Themocouple

Create Log File
[] Theimocouple 1

Log Interval

1% Seconds

[ Themmocouphs 2 ‘

System Fressure
[ System Preszures

[[] Setpaint Tamparature Controdlar

Strnng

Stirring Spand

Tanque Comment Field

Chiiller

Raagent Addition Program

HAeagent Valume

Enter any information to be saved with the data hile:

Hath Temperature

Bath Setpaink

File  Programs  Logaging (50

Run-time data is saved as a .csv file, which is
directly readable by Excel.

To start logging, select Setup from the Logging
menu. A screen appears that shows the run-
parameters that can be logged, only sensors tk
enabled can be logged. Check the boxes for
sensors to log.

By default the interval between logged points i
15 seconds, but this can be changed to any va
from 1 to 10,000 seconds.
Clicking the Create Log File prompts the user t
enter a filename for logging. Enter a file name
then click the Save and Exit button to begin
logging.

Prior to logging, the user is prompted as to
whether data should be logged in a GMP
compliant or non-compliant format (the

time
nat
he

-

D
lue

o

1Y
ry

difference between these two formats is explained

later). Select the desired option and logging W
start.

While the system is logging, the Logging menu
shows the number of points saved to file (in thi
case, 5 points).

Vil

%)

GMP compliant data logging creates a read-only Eildeewith embedded encryption codes. The data
the file can be displayed, and printed (plottedhfrExcel, but it cannot be edited without corrugtihe
encryption keys. The encryption keys are usetketermine if the file has been modified since threetit

was originally created.

Non-GMP compliant data logging creates a standaogEdata file than can to displayed, printed and

plotted.

Secure User Login

User

Fioher E it |

Uztireme

Cance!

If GMP compliant data logging is selected, a loggneen is
presented where the User can be selected frompaalnm list.
The selected user must enter their user name assvped, then
click OK to start logging
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New users can be added to the User database loyisgladd
New Users from the Users menu. In the screerahaears,
enter the literal first and last name of the uaddserName
s __ (which becomes part of the logged file identity)da case
= sensitive password. When all information is adaédk the Add
Usernarie
C i User button.
Pazzword
ok | [ ceresl
Add Hew User
Uzar Identily
First Randy | Last|Carter
User Name - :E!_I.CAH__'I I Minmurn of B chalactors
Pazsword : i_ﬁ_lafﬂg?ea_:_:l!e_l_ﬁ |
[AddUzer AL A e T i
| Users can be deleted by selecting Delete Usersthertsers
Secura User Login. "l | menu. To delete a user, select the user frordribe down
B N menu, enter the UserName and password and clidRélete
| U User button.
| Rt Sraitty »
Usemame
Pazzword
(=
External Inputs and Outputs
Estemal [nput/Output
Output 1 (120 Yac) Output 2 Output 3 Manitar Inputs

(3) On () Off ) On (&) Off ) On (& Off Input 1: LO% Input 2: HIGH Input 3: LO%W The Inflnlty ContrO"er can be hlghly

customized with up to 16 high current outputs a@diigital inputs. Typically, the Infinity contder has
three outputs and three inputs configured. Tlees&ols provide an interface for the user to mégpua
control the state of the outputs and read the efatee inputs. The state of the inputs and astpan also
be part of an automated program, contact J-KEMriifie for additional information.

To control the state of the outputs, specify tlagestiesired using the radio buttons provided. pQiut
typically controls the state of a 120 (230) Vadetubn the back of the controller, while output&2 are
open collector outputs.

By checking the check box titled ‘Monitor Inputte state of the three inputs will be continuously
updated on screen.
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Vacuum Regulator Setup

Hardware Setup for an Evacuation Only (single valvieController

"T&l %
Vacuum Offeet must be connedtor
proportioning onthisside \

vdve \

To readtion system

Vacuum  Pressure

DryloeTrep Back of Controller

NOTE: The vacuum proportioning valve is very sensitivedntaminates which can cause the valve
to stick. A high efficiency trap must be placezthbeen the proportioning valve and the reactiomtesygo
protect the valve. Proportioning valves arewatranted against failure.

1. Connect the outlet of the vacuum proportioniatye to the vacuum source. The vacuum valve will
be one of two types. It will either have a sileeil on top of a silver body (PSV2 - PSV5 valves)a
silver coil on top of a black body (PSV6 — PSV 8ses). If the valve has a silver body, note tihat
cylindrical portion of the valve is offset from tllguare body of the valve, connect the fitting estto
the cylinder to the vacuum source. Connect therditting to the outlet of a dry ice trap. et
valve has a black body, connect the port labelddTQto the vacuum source and the port labeled

“IN” to the dry ice trap.
2. Plug the proportioning valve’s gray cord inte #dectrical connector on the back of the Infinity
regulator labeled “Vacuum”. Make sure the cabtkéointo position.

3. Connect the vacuum sensing inlet on the batkeofnfinity regulator (a threaded or Swagelokrfi)
to a Tee connector between the inlet of the trapthea piece of equipment that pressure is being
regulated in. Wide bore tubing should be usemaée all pressure connections. The length ohwbi
between the Infinity regulator’'s vacuum sensingti@nd the reactor under vacuum should be kept to a
minimum (no longer than 6 feet, but under 3 fedk yield more accurate results). To set up the
regulator, simply connect a USB cord between tffiaitg-11 regulator and the Netbook PC controller.
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Hardware Setup for a Dual Control (dual valve) Contoller

Offsgt mudt be

otk Backfil
onthiss \" T

Toreaction system

2

Vacuum  Pressure

DryleeTrap Back of Controller

NOTE: The vacuum and atmosphere proportioning valveseamesensitive to contaminates which

cause the valves to stick. A high efficiency trapst be placed between the vacuum proportionihgeva
and the reaction system to protect the valve op&tioning valves are not warranted against failur

1.

Connect the outlet of the vacuum proportionialy® to the vacuum source. The vacuum valve will
be one of two types. It will either have a sileeil on top of a silver body (PSV2 - PSV5 valves)a
silver coil on top of a black body (PSV6 — PSV 8ses). If the valve has a silver body, note tihat
cylindrical portion of the valve is offset from tkguare body of the valve, connect the fitting estto
the cylinder to the vacuum source. Connect therditting to the outlet of a dry ice trap. et

valve has a black body, connect the port labelddTQto the vacuum source and the port labeled
“IN” to the dry ice trap.

Plug the vacuum proportioning valves gray cotd the electrical connector on the back of the
Infinity regulator labeled “Vacuum”. Make sure tb&ble locks into position.

Plumb the back-fill proportioning valve into thgstem as shown. If the system uses a silver RSV2
PSV5 valve, then leave the fitting that is furthiestn the top coil open to atmospheric pressure (se
drawing above). If the uses a PSV6 —PSV8 vahem teave the port labeled “IN” open to the air.

Plug the back-fill proportioning valves gray @anto the electrical connector on the back of the
Infinity regulator labeled “Pressure”. Make sune table locks into position.

Make the gas connections shown in the drawing&b Wide bore tubing should be used to make all
pressure connections. The length of tubing betwee Infinity controller’s pressure sensing irded
the reactor under control should be kept to a mimngno longer than 6 feet, but under 3 feet will
yield more accurate results).
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KEM -Rx Instrument Control

Occasionally, it's useful to automate and datadoly external instruments, like a recirculatingligniand
overhead stirrer. The analog sensors of theitgpfaontroller, and the fluid addition featurestbé
syringe pump are not needed, only the instrumenmtrabfeatures of KEM-Rx software. When KEM-R
is started without the Infinity controller or thgrsige pump the controls for a chiller and stiraes
presented to the user.

Hardware Setup

To use KEM-Rx software only for external instrumeantrol, neither the Infinity controller or thergyge
pump can be connected to the PC.

If a stirrer is used, directly connect the seri@tdtrom the stirrer to one of the PC’s USB ports.

If a chiller is used, directly connect the seriattdrom the chiller to one of the PC’s USB ports.

Start KEM-Rx software. You'll be
presented with a message that neither the
Infinity controller or syringe pump were
detected on startup, then the screen atfthe
left appears. All of the control, ramping,
and data logging features that are
available for the chiller and stirrer in the
Reaction controller program are available

e g N maal’ when being run in this mode. See the
T Reaction Controller Program section for a
o = = : description of these features.

KEM-RXx requires that the user enter a

RegiserSorvare . === software key, one time. The software
) can be used five times before the
[ P oo validation key must be entered. Prior to

entering the validation key, the following
screen appears on startup.

If you elect to register the software, this

I-KEM Software Serial Number SN Lo screen appears. Record both the Serial
number and the Validation code, then
. E  Call I-KEM Scientific and provide the serial number. 00000 prov|de both to J-KEM to reCE|Ve the
! ' Validation code: 14992963 B
" J-KEM Scientific (314) 863-5536 software unlock key. Once the key is
entered, these screens will no longer
o« || appear on startup.
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Instrument Configuration

From the list below. select the CHILLER

From the list below. select the STIRRER
in use with this software_

in use with this software_

PolyScience hd J-KEM Scientific OHS -

Baud Rate 19200 - Baud Rate 9600 -

The brand of chiller and stirrer is typically
stored in memory of the Infinity controller,
but when used in ‘software only mode’, the
user must tell the software which chiller anc
stirrer is in use. These selections are save
memory, so they only need to be set one ti

To specify the chiller and stirrer, select Instruin€onfiguration from the Infinity menu.
dropdown lists, select the correct chiller andstiand also the appropriate communication bawbrat

then click Save to store these instruments selestio

From the

dto
me.
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The pH Stat Program

This program adjusts and then continually maintaisslution pH at a user entered value by additngei
an acidic or basic reagent as needed. If thesysicludes a single syringe pump, then either aclohse
can be added, if it's a dual pump system, theruiee has two options. Using pump 2, the program c
add acid or base, whatever is not being added by or pump 2 can add a reagent, other thanaacid
base, while pump 1 maintains the solution pHhéf $ystem has a single syringe pump, then the group
boxes for Pump 2 are disabled.

It is important that the pH input be calibratedipeéically, and especially before starting an impatt
experiment. See the section titled “CalibratingH Probe” at the end of this section.

The pH control program requires that th
chemist useeasonable chemist

Vit Iy Ammction Eorotar obume Gy MW Cemeike

Rason Cortotlr | TH . | Twed Ak | Mot Fosgert Debeey | Concurent Abdtion | Pacsbel Akftoe | Frogrom, Bubder | Purm Mamssd Convsd | Lve: Suggesisd Prigrama
i Progm Wiy Sheut

m— m— experience when setting the reaction up
gt 71 Solution pH : For example, in most cases it’s better u
e ] e RO use 1 molar acid or base as the titrant,
R —_— | rather than 12 molar.  Also, it is
SRty L S [==] critically important that the outlet line beg
g e et T primed with reagent so that as soon as
R o AT pump dispenses a volume of reagent, t
TR s reagent is actually added to the reactio
P e system. The outlet line should be plad
R e | e o e directly in the solution itself so that evel
e very small volumes of reagent are

immediately added to the solution, rath
than waiting for a drop to fall from the

addition line that is suspended above tf
solution.

Prime INLET Line — Priming is the process of expelling all
Prime Pump and Delivery Lines air from the Inlet, Outlet and syringe, and simuéausly
Pump 1 filling these lines with reagent, prior to begingira program.
i Connect a length of Teflon tubing from the readwitle
Go to Port - s (acid/base) to Port A on the pump’s distributiohvea A box
is provided with controls that allow both the indetd outlet
lines to be primed with reagent. As an exampsume that

[ Dizpenze 0.1 ml ]

the reagent is on Port A of the syringe pump aeddactor is connected to Port B. In the bogditbo to
Port, select Port A. Click the Fill button anditifar the syringe to fill, then click the Home thor, this
should prime the inlet line. Now fill the syringace again by clicking on the Fill button. Chatlge
pumps port to Port B. Now click the Dispense 0.tatton until the reagent completely fills theidety

line.
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Experiment Setup
Titration Charactoristics

Process Target pH : 7.0

Default=1.0. Set the gain to > 1for aggressive

Titration Gain: 1.0 i e
titration and < 1 for cautious titration.

Reactor Informaticn
Volume of Reactor being Titrated - mi

Monitor Selution Temperature Using

Process Target pH- Enter the pH to adjust and maintain

Experiment 5etup
. __Load New Values
the solution pH to.

When entering a new pH setpoint (target pH), the pd
value does not take effect until the “Load New \é&lu
button is clicked. This value can also be changeite a
titration is running.

Process Target pH : 6.0

Titration Gain — Determines how aggressively acid or
base is added to the reaction in order to adjsispi.
For cautious titration use a value < 1, for agguess
titrations, use a value > 1. This value can akscl|mnged

TC 1 {on Inf) @ Use default - 250 oC

Pump 1 Configuration
Pump Content - Acid Base @ Mone

Inlet Port - A Qutlet Port : B~ . . . . .
“ « while a titration is running.

P""’zci';"‘iﬂ"_ﬂi"" et B e Volume of Reaction— Enter the volume of the reaction
Pump Content Fesgent @ being titrated.

Inlet Port - A Outlet Port - B~

Monitor Solution Temperature Uszing

Volume (ml) @) TC 1 (on Inf) ) Use default : | 25.0 |oC

Reagent Rate (ml/min)

Solution Temperature — pH measurements are a function of solution teatpes. You have the option
of connecting a type T thermocouple to the Infimontroller and placing it in the solution be mon&d,
or simply entering a default temperature for thect®n. If a thermocouple is connected and placed
solution, click the radio button titled TC 1. yibu do not want to place a thermocouple in solytiban
check the radio button titled User Default, theteethe solution temperature in the box provided.

Pump 1 Configuration
Pump Content - (%) Acid ) Base ) None

Inlet Poit - Outlet Poit: (B v Acid Molanity (0.2

Enter the Reagent Identity. Specify whether syringe pump 1 has
acid or base and is being added to the monitorkedi@e. The reagent (acid/base) must always be
connected to Port A on the pump’s distribution alvfou must specify the port that the reactor is
connected to in the box titled Outlet Port. Enker molarity of the acid or base being added.

If your system has a dual syringe pump, then purcgr2be used to add either acid or base, or a non-
acid/base reagent.

Pump 2 Configuration

Pump Content : () Acid (*) Base () Beagent () Mone
Inlet Port : Outlet Port - |B |+ | Base Molarity (0.2

Reagent Rate [ml/min] Yolume [ml]

Using Pump 2 to Add Acid or Base. Pump 2 can be used to
add the opposite reagent being added by pumgd punmp 1 is adding acid, then pump 2 can add base
Conversely, if pump 1 is adding base, then pumar2add acid. With both acid and base availabée, t
system can maintain a target solution pH underraagtion condition. To add acid or base, clickloa
appropriate radio button to identify the desireaigent. Enter the molarity of the reagent in use.

Pump 2 Configuration

Pump Content : () Acid () Base (%) Reagent () None
HReagent Inlet Port : Outlet Port - |B N

Reagent Rate (mlfmin] [2.5 Yolume [ml) [25.0

Using Pump 2 to Add a Reagent. If pump 1 is used to add
acid or base, then pump 2 is free to add any odagent to the reaction mixture. For examplanif
organic bromination is being run, pump 2 can aduime while pump 1 titrates the mixture with base t
quench the HBr generated in the bromination. tA@oexample is for pump 2 to add a nutrient sotuti
to an enzymatic reaction, while the acid, or baggump 1 is used to maintain the reaction at tis&rele
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pH. To add a reagent, click on the Reagent raditon. When the Reagent button is selected téwto
boxes at the bottom of the Pump 2 Configuration &i@xenabled that allow the user to enter the iatdit
rate and the total volume of reagent to add.

Acid Added : |0.000 ml Base Added : 0.000 ml Reagent [ml) : | 0.000 When a reagent iS added, a new bC X
appears in the Run Time Data windows that showsdhene of reagent added to the reaction in reat

Menu Items —

Program - > Show System pH — Selecting this opteumses the program to begin reading the pH prob¢
and displaying the result on screen. This pravalevay to see system pH without starting the jaid
program.

Program - > Start Control — This starts the pH gtagram.

Program - > Pause — This pauses the addition dfadiase when the pH stat program is running.

Program - > Resume — This resumes a paused pHregaam.

Program - > Stop Control — This stops a runningsgad program.

D

\*2

Infinity -> Infinity Configuration — This shows theensor

AT R configuration of the Infinity controller and preseithe
Solution pH - 7.00 option to calibrate the pH probe.
Aculfaded: [LOM Jmt  BasoAdded: “:'“ T_”' _ The runtime screen shows the current solution pelidtal
e run time, and the total volume of acid and basesddd
13 During the course of a run, the volume displayethe

Acid Added and Base Added text boxes can be reset t
value of 0.0 ml by right clicking on the appropedtox,
then selecting Reset Volume.

106

82

58

34 e The pH of the solution is displayed in real timetbe
| w 1w | | chart. X- and Y- axis scales can be adjusted usiegext
> - > Kioi [ 2 boxes to change these scales on the lower righieohart.

Calibrating a pH Probe

To calibrate the pH probe, select Calibrate pH Briobm

HEE | the Infinity menu.  Enter the pH values of botk #tidic
D07 mV  srascancins i and basic standards and the temperature of therbuff
o smans | | e renmenne 51] 2 | | tNE t€XE DOXES provided.

Accept |

Step 1 Place the pH probe in the acidic bufferalalv it to equilibrate to the buffer. While theope is
in the buffer, the millivolt reading of the prolsedisplayed, when the reading stabilized to a
relatively constant value, click the Accept buttorrecord this reading.

Step 2 Place the probe in the basic buffer. Agandisplay shows the millivolt reading of the Ipeo
and once it stabilizes to a constant value, chekAccept button to record the reading.

7.00  pH

[_SaveCalibration | ;¢ calibrating on the basic buffer, the digpthanges to show the calibrated

pH reading of the probe. The probe can be platd&wbih buffers to verify its calibration, when
satisfied with the results, click the Save Caliloratutton.
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The Timed Addition Program

The timed addition program allows the pump to aag a
volume of a single reagent at a user specified rate
optionally, the addition rate can be made a fumctib
solution temperature and/or pH.

The range of possible flow rates depends on thagsyr
size. The allowable flow rate range for the cotisy/ringe
is shown at the bottom of the screen in green text.

Run data can optionally be logged to a data filsddgcting
Log Addition Data from the Program menu. If thigion

Has e Dalony Foats - 01500 miinm M Dalvary Bene 01750 mLiwin

is selected, the user is prompted for data loggptens, then a data file name. Logged data away
includes time and volume added, then if the thepupte and pH probe are enabled, these valuessoe
logged.

Experiment Setup

To set up a Timed Addition experiment, you museettte following

For Addition_

p | el uso Pump information.

Inlet Port [Pump1 |
Pump 2

Outlet Port B 5 Pumps 1 &2 A A A A A
ackion Vot < [T Inlet Port — Select the port on the distribution valve reegref reagent is

[] Add Syringe Content Connected tO
Addition Rate : |12.0 mL/min i i .

Fill Rate: (6250 | mL/min Outlet Port — Select the port on the distribution valve tham yant the
Flush System Following Addition reagent to be dellvered Out Of
Pump Intellect
Port - |C w

Vot o Addition Volume — Enter the volume of reagent to deliver. Thisgpam
. Lt will delivery any volume from any syringe sincénéndles refilling the
syringe automatically. For example, this progian use a 5 ml syringe
to delivery 35 mls of reagent.
Add Syringe Content — The function of this check box is explainedhat ¢nd of this section.

Addition Rate — Enter the flow rate for the addition of the reaiy The maximum flow rate is shown at
the bottom of the screen, there is no minimum fitate. At the bottom of the screen is listed the
“Minimum Continuous Delivery Rate, this is the nmmum flow rate that the pump can deliver at with ng
interruption in the motion of the syringe plunger.

Fill Rate — This is the infusion rate that the program wglesn filling the syringe. The program enters
default fill rate that is appropriate for non-viseg or aqueous fluids, but the rate can be chatogaaly
allowable flow rate for the pump. If the mateti@ing drawn into the syringe is viscose, thendisfault
rate would attempt to fill the syringe at a ratstéas than the material would flow into the syring such
cases, a slower fill rate, appropriate for the maltean be entered. The fill rate can only beeeed for
single syringe dispenses. Dual syringe dispeasgsnatically calculate the slowest possible &ty
depending on the dispense program entered.

D
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Flush Delivery Line
After the addition of the reagent is complete, d@fen desirable to flush the reagent that remiairise
delivery line into the reactor using a wash solveitepending on whether the outlet line is prinfese
later), the reagent remaining in the delivery im@art of the reagent volume that was requestée to
delivered, so normally, this reagent is flushed itie reaction system. The delivery line is feglusing
the settings in the “Flush System Following Additidox immediately after the addition of the reaigien
complete. If you do not want to flush the reademd, these boxes should be left empty.
Port — Select the port on the distribution valve timat lush solvent is attached to. This port can be
open to the air (to flush with air) or it can besaction or wash solvent.
Volume — Enter the volume of the flush solvent used t@puhe delivery line..
Rate — Enter the flow rate for the addition of hush solvent.

Dual Pump Systems Only
With a two pump system, the user has the opticgelscting which pump to use for the delivery.
The options are to use a single pump, either PummpPLmp 2, or to use both pumps alternating
delivery , which results in a continuous, delivefyreagent.
Select the pump to use in the selection box titkext Addition Use Pump”. The main difference
between using a single pump (either Pump 1 or P2inamd using both pumps is the way the pump
refills when additional reagent is needed. Duargingle pump addition, the syringe fills with
reagent, delivers its content, and then pausegedg)ifor about 7-10 seconds while it refills.
If this break in the continuous delivery of solventindesirable, the dual pump addition should be
selected. A dual pump delivery fill ones syrivgaile the other syringe is delivering, then just at
the moment that the one syringe empties, the sesynmthe starts. This results in a continuous,
uninterrupted delivery of the requested reagent.
If a single pump was used for the dispense andjkien to flush the delivery line was selected,
then only that pump is used for flushing. If bptimps were used, then the volume of the flush
solvent is split between the two pumps and bothpgauflush the delivery line.

Add Syringe Content Feature

A special case for the Timed Addition Program osamhen you want to add the entire volume of a
reagent, but you don’t know what that volume Sor example, let’s say you just worked up a reacéind
the product of that reaction is in a flask. Yound&now the exact volume of the reaction prodyot)
simply want to “add it all, whatever the volume.isIn this case, you can use the controls in tirad®
group box to withdraw all the product into the age, then rather than entering a specific volume of
reagent to add, click the check box titled “AddiS8ge Content”. The program will calculate thewak
in the syringe and enter it into the Addition Voletext box automatically. The syringe can be wdsh
and the reagent left in the delivery line addethtoreactor by using the feature of a Flush Step.

Once the appropriate addition data is enteredtirgo
Experiment Setup screen, to start the additioecsel
‘Start’ from the Program menu on the Timed Addition
tab. While a program is running, all other colstraf
the KEM-Rx application are disabled.

A Timed Addition program can be aborted by selegti
Abort from the Program menu on the Timed Additior]
tab.

=)
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Temperature Tempera_lt_ure and pH Depender_lt Additions
The addition of reagent can optionally be made a

Enable TC 1 on the Infinity Controller function of solution temperature or pH. Thatte

user can enter temperature and pH limits that the
_ solution must say within for the reagent addition t
[ Pause the addiion i the continue. If the solution parameters fall outsidie
solution temperature falls BELCMW (o) these limits, the addition is paused until ¢l of

o limit condition is corrected.
FPausze the addition if the

zolution temperature riges AB0VE [ol] 100.0

Begin to decreass the flowrate st 80 of To make the reagent addition dependent on solutjon
temperature, connect a type T thermocouple to the
Infinity controller and place it in the monitored
PH solution. Click the check box titldghable
Enable the pH probe on the Infinity Controller thermocouple on the Infinity Controller. You can
enter either, or both, a lower and an upper
- temperature limit by checking the appropriate check
- box, then entering a limit temperature in the
[] Ejﬂﬁzr:h;ffiﬂg'gﬂéﬁ oHe associated text box. If either the upper or lower
limit is approached, the addition rate is firstvasal,
[] Pause the addition if the then if the limit is exceeded, the addition is pelis

zolution pH rizez ABOYVE pH=

Select how the solution temperature iz measuned the specified limits, the pump resumes reagent

[] Use Infirity Themocauple TC 1 addition. For an over temperature condition, theru

can additionally set the temperature where the

[#] Use tanual T ure [aC]: | 23.0 2 : .
S R addition rate of the reagent begins to be adjusted

When the solution temperature comes back withir

The text box titledPause the addition if the solution temperature rises ABOVE (oC) is the temperature
where the addition is completely halted. The terature in the box titleBegin to decrease the flow rate
at is the temperature where proportioning of the eeafow rate begins. The flow rate is decreased
linearly between these two temperatures in 10%ements.

To make the reagent addition dependent on solptibrconnect a pH probe to the Infinity controlleda
place it in the monitored solution. Click the ckéox titledEnable the pH probe on the Infinity

Controller. You can enter either, or both, a lower and @gpeu pH limit by checking the appropriate check

box, then entering a limit pH in the associated box. If either the upper or lower limit is apprched,
the addition rate is first slowed, then if the linsi exceeded, the addition is paused. When théico pH
comes back within the specified limits, the pumguraes reagent addition.

Solution pH is a function of solution temperatufieo use the thermocouple connected to the Infinity
controller to measure the actual solution tempeeaitheck the box titled Use Infinity Thermocougheen
place the connected thermocouple in the monitookdien. Alternately, the user can enter the sofu
temperature to use for pH measurements by chetheox titled Use Manual Temperature, then ernge
the temperature in the box provided.

rin
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The Multi-Reagent Delivery Program

The Multi-Reagent Delivery program is selected lgking on the tab of the same name. This program
sequentially adds up to 16 reagents, at indepemdtsg and volumes. For each step the userpeaifs
the inlet and outlet ports, allowing multiple reatgeto be added to multiple reactors.

Reagent Sequence Takb — The user can
program up to 16 reagents to sequentially
dispense. Fill in only the steps that are
required. To create an addition step, start at
Step 1 and select the port on the distribution
valve that the first reagent is attached to.
Enter the volume of reagent to add and the
rate of reagent addition for the step. After
the reagent addition is complete, the program
can pause for a period of time by entering ja
Pause time in this column of the table. If the
pause time is 0, the program immediately

Delivered Valume
| me

U

rbel
=
¥
“

proceeds to the next addition step. Select thetpalispense the reagent out of, this is the & @rort.
The rate to fill the syringe can be optionally setjch is useful when filling the syringe with visse
reagents. The program continues until all ofatiditions defined in the table are complete.

To reset the table for a new experiment, selecaiC3equence Table from the Program menu.

SYR-2400 Only
If the SYR-2400 (dual pump) system is in use, #idet adds an additional column titled Pump
Address. In this column, the user can select wpignp to use for each step, Pump 1 or 2.

£ Methods List EEX Once an experimental method if fully defined (byeeimg all

the required information in the Reagent Sequendde}.ayou
have 2 options. You can either start the expertpw you

e e can first save the method for future recall. Methods

Shott Run menu contains three options:

General Delivery Select Method
elect Metho

File : | Methods. bt |

Save Method -To save the method currently defined on the
screens, choose this option. When selected, aipop-
window appears prompting for a method name. BEhter
name, then click OK.

Cancel

Recall Method— Selecting this option brings up a screen that
lists all stored methods. Select the desired aktthen
click the Select Method button. The data fromdbkected
method populates the Reagent Sequence Table.

Delete Method — Selecting this option brings up a screen
that lists all stored methods. Select the metbatklete,
then click the Select Method button.
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Before beginning an experiment, inlet and outletdi can be manually primed by using the controlhen
Manual Control tab. Once the system is in an @gmpaite starting condition, reselect the Multi-Resaig
Delivery tab.

Once the desired addition sequence is definedeiiReragent Sequence Table, the experiment is starte
selecting Start from the Program menu on the Mrétagent Delivery tab.

A running program can be terminated by selectingrAfyom the Program menu.

When Abort is selected a popup window offers thieoopof
aborting all remaining steps or just the curreepst If you
select Yes, the running program with any remaining
addition steps are aborted. If you select Na;ureent step
is aborted and the program continues at the neltiad
step in the sequence. When No is selected, agen
remaining in the syringe is returned to the appater
reagent reservoir before starting the next step.

=TS L LAl il

c

Step Abort Requested

:\.’/ Do wou want to abort the remaining program?

I es l ’ L]

Ep T o

oo oo o o o o

Step 12 w

The function of a J-KEM temperature controller tenadded to
Step7 : the software interface of the syringe pump. Thevges a

i | single interface for processes requiring tempeeatontrol

i during the pumping sequence. For a full desaiptif the

2t temperature control function, see the sectiondtiteemperature

Step 11 . .
-t Controller Functionality”.
ep 12

Step 13
Step 14
Step 15
Step 16
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The Concurrent Addition Program

The Concurrent Addition Program only appears foall&yringe Pump systems. This program
simultaneously runs two completely independenteatdelivery programs, one from each pump, in

parallel with independent rates, port selectioml, aslumes.

The program can be used to simultaneously add tffereht reagents to the same process, or run two

independent processes.

Fe  Program  Tempeesige Confroles bt

Corhol | User Suggected Progams

olFot vaunalml | DR e el | R
voaeet - | =0 [e250
Step 2 - =i |z
Slep 3 =l (0 .62'1]
Stepd win G
Step & =l w0 |e2m0
Stepk - ] G
Pump 2 Reagent Addifion Program
el Pt Wolure [} m;",:ﬁﬁae CulktPail | P i“:i'm'e
vosepr -] w0 |25
Step 2 - wio 25
EE “in sz
Step 4 w wllo |e2m
Step = ~o [szm
Step £ - w0 |e2m

¥ 3 KEM Seientific KEM Pump Software Version M

Timad o | Mutifiaagent Debyay | AdRien | ol Hax.| Puarg e Corhol| Lt Suggsslad Programs
Fie  Proaam  Teriperste Coreroler s obolt
el Pt ‘Yedune ] mm‘ Raé | Gierpon | | Pansinh i“ﬁ'_"m?..fl"-‘
Step 1 a \‘.‘l:l .U.Z w1 8250
Sepr 8 w0 W w0 |z
P S £ | i EE]
Stepd - - |&zm0
=i ) ¥ EE:
ShepE - = G250
Pump 2 Reagent Addifion Frogram
WelPor  Vanel | PRRSS ) ouppa)  paseqy | R
Slep 1 ] - I 1.0 20 A w0 .5«.‘53
SepE L ¥lzz0 |20 A ¥l |z
Slep 3 D (100 1.0 A ~\0 .6293
bosipd | | = &2
Step = w0 |e2m
Stept = v EE

A=

Run Status, Pump 1
Step 1
Step Vohme - 0.0

Pause Time: -- -~

Fun Status, Pump 2
Step 1
Step Valume - 0.0

Reagent Addition Program

Each pump has an 8-step table that

Is used to construct the addition
program for that pump. The
addition programs for each pump
run simultaneously, but
independently of each other. Th
tables for each pump can have th
same, or different, number of stej
A program terminates when the
last user programmed step
completes.

Run Status, Pump 1
Step 1
Step Vohume : 0.0

Pause Time : - - - -

Run Status, Pump 2
Step 1
Step Valume 0.0

Pause Time - - -

The table at the left shows an
example of a five step program

entered for Pump 1 and a four step

program entered for Pump 2. Tg
start these programs, select Start
from the Program menu on the
Concurrent Addition tab. The RU
Status box to the right of each of
the pump programs updates durir
the run to show the status of that
pump.

A running program can be aborte
by selecting the Abort command
from the Program menu. Abortin
a program terminates the run for

(4%

-

g

g

both pumps.
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Inlet Port — The port on the distribution valve that the esgtgeservoir is attached to.
Volume (mL) — The volume of reagent to deliver.

Delivery Rate (mL/min) — The rate to dose the reagent from the syringeppu
Outlet Port — The port on the distribution valve that the ez#tgs delivered from.
Pause (min)- Following the addition of the reagent, or a tengpure equilibration step, the process carj
pause for a set period of time before proceediriggmext step.

Refill Rate (mL/min) — The rate to fill the syringe can be optiona#y.s This is useful when filling the
syringe with viscose reagents.

To clear both tables in preparation for anothegpam, select Reset Program from the Program menu.

_ The function of a J-KEM temperature controller ¢an
———— s | added to the software interface of the syringe puifigs
mmmmmmm | | provides a single interface for processes requiring

: o= temperature control during the pumping sequeni€er a
|3 s _— full description of the temperature control functicee the
“ section titled “Temperature Controller Functionglit

s Fol | Feaekel o
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Parallel Addition Program

This program uses a single pump (or dual pumpajitba single reagent to multiple reactions in pelrat
independent addition rates. For example, a comm@agent can be attached to one of the pumps
distribution valve ports (this is an inlet port)et delivery lines to 4 separate reactors aretegthto 4
separate ports on the pumps distribution valvesghwill be outlet ports.).

: R — The pump fills the syringe with reagent from the
ooty s S common reagent port, and then sequentially
et s e e e o HEDDM | gccesses each of the ports connected to the 4
sttt | 6] B | R different reactors. When each reactor is accgs
T o —— e r— the pump delivers the aliquot of reagent needed
— satisfy the delivery rate specified by the us@his

O e |

been delivered to each reactor at the rate specif

Inlet Port — Select the port that the common
gs|ghe peMESEl LEITE0; IQQMN0LE [0 (S LEICHoNE reagent |S attached tO.

¥aqqipiou |ugeLag) [aec) 10 | M wgqIIon |W{SLAS| 12 (1S pus bsuodg ey (s briwb

Exbeuwsup Covzpaugz

Fill Rate — Enter the speed that the pump shoulg
use when refilling the syringe. This box contain
the default speed of the pump, but for viscose

werpou: [y A LuBoe : [gsp00 | wiww

pwb | LoLoweisiz

Pump 2 Parameters

Inlet Port : |A v Fill Rate : |31.250 | ml/min Additional Interval — This program works by

For dual bump svstems. a aroun box for Pump 2 sequentially moving the distribution valve to the
pump sy » & group P outlet port of each reactor and dispensing small
Parameters also appears. The second pump can|be

used to run a second series of independent adsliti gmounts of reagent each time the port is access

) e Addition Interval value is the amount of time
of different or the same reactors as those accdsnse qhat the pump pauses between addition cycles
pump 1. '

cycle is the process of the pump dispensing rea

from each active port. How often the pump stantsddition cycle determines the aliquot volumeead
to each reactor.  For example, if the additete to a reactor is set to 1 ml/min, and the Additnterval
is set to 1 second, then 60 times per minute, dneppwill add 16.7 ul aliquots of the reagent to ractor
(i.e., 16.7 ul *60 = 1 ml). If the addition eato a reactor is set to 1 ml/min, and the Additierval is
set to 5 seconds, then 12 times per minute, thgouithadd 83.3 ul aliquots of the reagent to thaator
(i,e.,,83.3ul*12 =1 ml). The shorter the Aduh Interval, the smaller the aliquot of reagtdt is
added to a reactor, but short Addition Intervaly meguire many thousands of operations of the psmp’
distribution valve, causing it to age faster. gémeral, pick the longest Addition Interval thabyades an
aliquot addition volume suitable to the additiogugements. If the addition interval is shorteat the
time needed for one addition cycle, the progranhavitomatically change it to the shortest time pnes
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reagents, the speed should be set to lower values.
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The reaction construction
Pap OatetPan ToaVawm(nl | Addion i i Shanm Deimersdvaens ] table populates with one less
T - B v ) row than the number of ports
e I LI Q on the pumps distribution
valve.
Enter the volume of reagent to
Purnp Outlet Port Total Yolurnn (i) Addition Rate: (ml/Hr) Status Delivered Yolume [mi] add and the rate Of addition
e e = — for each reactor in use. As
Aed  Pumpl v B v C_ ] the parameters for each
reaction are entered, the
_ _ Status label for that reactor
Purnp Clutlet Port Total Volurnr [ml) Addition Rate (ml/Hr) Statug Delivered Volurne [ml]
b Rxl  Fumpl v B v |z0 1.25 [ FReady O turns to “Ready”.
Re2  Fumpl | C v 125 20
Rx3 Pumpl |~ D v 125 050 [ Reay |
To start the additions, select
Pump 1 Parameters Start from the Program ment
Inlet Port: A v Fill Rate : |31.250 | ml/min The table column titled
Bt B Delivered Volume updates
foorere|Eas) Colys tieen ocammt i 1 et Runni continuously durir_lg the
unning course of the addition.
— l_:'D‘utIetF'ort - ;’;tal\"olumn [rol] f;;lnmnﬂate[mler] ;il:eled\"’dume [l The Only Val’lab|e that Can bE
Fe2 Pumpl v |C v 125 15.0 [ FRea  Joas7 Changed while a run is in
Rx 3 Pumpl %D v 150 75 Ready 0.083 progress is the Total Volume
of the reagent to all to a
particular reactor.
During a run, the addition to
Pump 1 Parameters any reactor can be paused by
Inlot Port: [A v Fill Rate : [31.250 | mi/min clicking on the “Ready”
T B button in the run-time table.
Addition Interval (Sec) 10 LElzidbd;ttlfvne‘er;t?;\:glelitt*;zgmoennﬁrméh;ﬁet;rﬁoﬂgmp ) When clicked the state of the
Running button changes to Paused.
— PP:::; - EDutlet Paort - ;;tawolum [ml) ;A;§|t|on Fiate [ml/Hr] E::\;ered\f’olume [rml] TO release the pause and
Rz |Pumpl v C v 125 150 [ ey 1102 resume addition to the reactor,
Re3  Pumpl  v|D v 150 7 Reay _J0546 click on the “Pause” button to
set its state back to Ready.
Menu Commands
Program -> Start Starts the experiment. When a program is staalédther experiment tabs are
deactivated to prevent the user from starting arsgsyringe pump program while this experiment i$
running.
Program -> End Experiment A program naturally ends when the requested volahteagent is
added to each reactor. To end an experimentdafbthe reagent is added, select eh End Expetimen
menu option.
Program -> Reset After an experiment completes, select the Reseuroetion to clear the table in
order to enter data for a new experiment.
Program -> Upload for Autonomous Run Uploads a program to the syringe pump that alldwes t
program to run even when the pump is disconnected the PC. See the section titled Autonomous
Syringe Pump Runs.
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Fle Configuston  aber

Timed Addition | MudivF eagent Calyery | Paralelicdiion | Buogam Buloe | Fung Marual Conligl | User Swoeied Frograms | Ussi Progiam 1
Program

Pump 1 Parsmeters

Inbet Foet = A

Enpenment Constants

Fill Hate = 50

ml/mmn

Autonomous Syringe Pump
S— Runs.

The feature uploads the
syringe pump program to
RAM memory in the syringe
pump module, and then

Attt | | S T s et ey executes the program from the
Pump Outfel Pt | Takalokinn i) Ardiion Rate [miHi| ..S'alu:s”"_” :Deiveiedkl'dumllvll Pump Stegs per Cycle: C;ia.swccnnlatim PumpS memory When a
T e 5 = i i program is run from the
nis BB = e - = pumps RAM memory, the
T @ | connection with the PC is
R disabled. After uploading the
e program to the pump, the
— KEM-RXx software can be

exited, since the pump no longer has communicatitisthe PC. The advantage of this option & th
allows very long programs to be run without anychetbeing connected to the PC.

To use this feature:

1) Create the addition program in the table as abrm

2) Select Upload for Autonomous Run from the Prograenu

3) In response to the message stating that thegrogas uploaded, click the OK button. Once the
program starts in the pump, the KEM-Rx software loarexited, and the PC turned off.  The program
uploaded to the syringe pump is erased when paamermed off to the pump.

The function of a J-KEM temperature controller t@nadded to the
software interface of the syringe pump. This pdegia single interface for
processes requiring temperature control duringptimping sequence.
For a full description of the temperature controidtion, see the section
titted “Temperature Controller Functionality”.
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Program Builder

Program builder allows the user to arrange a sesuehpump commands in order to accomplish viryual
any desired fluid motion/delivery program. Praogriuilder can be run in either Local mode from Fig2

that operates the syringe pump, or Remote modeenhseparate PC sends commands to the PC runnjing
the syringe pump. Remote mode is useful to imm@te the pump into a robotic or other automation
application.
L Local Mode
|
i et s The user creates a list of commands that
o e heniews | mete= || the pump executes sequentially.  This
- '.:E%ﬁm_ e ’gjm command list can include discrete pump
SlowDizponse h actions, like change a port position, or
i dispensing a volume, and the list can
Deley Mmoo, include loops and delay times.
Nk i o 1 200000
Program Builder consists of several controls, tte is
Pump Selector Home the Command Selection Box. Depending on the optip
© Pump 1 Fill installed on your pump, the command selection box
L 2 populates with the command available. For systsitis
DispenseAll a single pump, only the pump 1 pump selection is
amgjﬁense activated. For dual pump systems, to have pump 1
SlowWithdrawal execute the command, click the Pump 1 radio box, to
Speed have pump 2 execute the command, click the Pump 2
gz:gha?:&’;dss radio button, and to have both pumps executeidk the
y— Both radio button. As an example, if Pump 1 were
selected, when the Home command is clicked on, the
resulting command is: Home(1)
if Pump 2 were selected, the resulting command &voul
be: Home(2), and if Both pumps are selected, the
command would be Home(0). An address of O is a
Ei'l’l'ﬁ[;' 1) global address that causes all connected pumpstute
Speed(1. 12] the command.
HometT) As command are selected from the Command Selection

box, they appear in the Program box in the ordair ttey
were selected.
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Home - Instructs the selected pump to Home
which expels the entire content of the syringe.

Pump Selector Home A
@ Pump 1 Fill Remember — for multi-pump systems, you must
C Pump 2 Port select the pump (Pump 1, Pump 2, or Both) to
O Al Dispense perform the action before clicking on any
DispenseAill command in the Command Selection box.
Hunpks SlowDispense
Fump ¢ Withdraw Fill - Instructs the selected pump to Fill the
SlowWithdrawal syringe to its maximum volume.
Speed

Delay_Seconds

Delay_Minutes

Break

Beep

Message

Digital Output

If_Input{IsHigh)
If_Input{lsLow) v

Enter the Fort bo moves bo [lnput Ato H, o 1 to 8]

Enter, Syringe Pump Port

Ok
| Cancel

Enter the

desired port, then clock OK

Port — When the Port command is clicked, a
input box opens to prompt the user for the pg
to go to.

Dispense- Causes the pump to dispense the requested
volume. An input box opens prompting the usanput the
volume to dispense. If a volume is entered thgreater
than the current syringe volume, only the conténhe
syringe is dispensed, then the additional requesikane is
ignored. If a volume is entered that is gredtantthe size
of the syringe, en error message is displayed ptiognthe
user to enter a volume no greater than the sigeea$yringe.

Dispense Volume [mL]

Enter the: volume to dizpenze in milliliters:

Cancel

g.45

DispenseAll- Causes the pump to dispense the entire us
entered volume, independent of what is the cunehume
or the size of the syringe. When selected, tlspé&nseAll
command first prompts the user to enter the voltone
dispense, it then prompts the user to enter thiegoothe
distribution valve that the reagent is connected Tthis
command works by first using the current conterthef
syringe to dispense the requested volume. Ifublaime is
less that the requested volume, then the pumpiqosithe
valve to the port the reagent is connected to,camtinues to
refill and dispense the reagent until the requegtdame is
dispensed. When this command completes, the \elom
the syringe is 0.0 ml.

er

Dispense Volume [mL]

Enter the volume to dispense in millliters:

Enter, Inlet Port

Enter the port that the reagent to add iz connected
to [Enter & toH, or 1 ta 8],
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SlowDispense- The syringe pump has two delivery mode
continuous mode and step mode. When possible,
continuous delivery mode is the best because pedises a
continuous stream of fluid with no pauses or gaps at
very low flow rates, continuous mode does not dgeraAt
the bottom of the form, KEM-Rx shows the rangeloivf
rates that can be achieved using continuous dglivede,
rates below the minimum continuous delivery rateshuse
step delivery mode. In step mode the pump dedigerall
aliquots of fluid once per second to achieve trerdd flow
rate. There is no lower limit to the flow ratestep mode.
When SlowDispense is selected, you’'ll be prompbeeiter
the volume to deliver and dispense rate in unit®ldiin.

S,

COUUNGONE q6lAGLh L9[6 poL pawb | 12 2 gD [0 |84 200 Wiy

Dispense Yolume [mL]

Enter the volume to dizpense in milliiters:

280

!

Enter, Dispense Rate

Enter the dizpenze rate in units of ml/min. oK
R ate must be less than 1.875 ml/min

Cancel

0.25

Withdraw — Causes the pump to withdraw the entered
volume from the currently selected syringe pumg.pdf
the volume entered is greater than the volumeesthinge,
a message is displayed prompting the user to argeraller
volume.

Withdrawal Yolume [mL]

Enter the volumne to withdraws in millliters: 0K

Cancel

35

SlowWithdrawal — The syringe pump has two delivery
modes, continuous mode and step mode. Whenigb@ssi
continuous delivery mode is the best because litdratws a
continuous stream of fluid with no pauses or ghpsat
very low flow rates, continuous mode does not dgeraAt
the bottom of the form, KEM-Rx shows the rangelowf
rates that can be achieved using continuous dglivede,
rates below the minimum continuous delivery ratesthuse
step delivery mode. In step mode the pump withdra
small aliquots of fluid once per second to achigneedesired
flow rate. There is no lower limit to the flowteain step
mode.

When SlowWithdrawal is selected, you’ll be prompted
enter the volume to withdraw and the withdrawag iiat
units of ml/min.

COWMIUNEDNE qQelAGEh L9(E poL Lawb | 12 0 " gAD (0 |8\ 200 WU

Withdrawal Volume [mlL]

Enter the valume to withdraw in milliiters:

1.25

Enter Withdrawal Rate

Enter the withdrawal rate in units of mlmin.
Flate must be less than 1.875 ml/min

Cancel

0ES
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Speed- Causes the pump to set the speed for
withdrawals and dispenses to the user entere
value. Speeds are set in units of ml/min. T
entered speed must be between the minimum|
maximum delivery rate for the pump shown or
the bottom of the KEM-Rx screen.

j Enter Fump Spesd

=

Enter the pump spead in unks of mL/min Spesd

must be between the pumps minimurm and masmum

speed.

N
50

Delay Second- Causes the pump program td
insert a delay for the user entered amount of t
before continuing to the next pump command
Times are entered as seconds and can be flog
point numbers in the range of 0.001 to
20,000,000. For delays greater or equal to 1
second, the program displays a digital clock th
shows the amount to timemaining in the delay
For delays less than 1 second, the digital cloc
not displayed.

ir

Enter the number of seconds to delap. ok

ok |
Cancel

=

125

at

K is

Delay_Minutes— Causes the pump program tg
insert a delay for the user entered amount of t
before continuing to the next pump command

Times are entered as minutes and can be floati

point numbers in the range of 0.001 to

20,000,000. During the delay, the program
displays a digital clock that shows the amount
time remaining in the delay.

Ir Enter Delay Time

Entet the number of seconds to delay.

—

E
3
o

Break — When the Break command appeatrs ir
program, the program will run up to the
command and then halt execution. The
program remains at the Break command until
user clicks the “Resume Program” button
appearing at the top of the screen

Program Listing

[ Rezume Program

t

Speed(0. 100]

Port[0, 2]

Home[0]

Loop[96])
Port[0. 1]
Speed(0, 75)
Fill[0])
Speed(l, 25]
Speed(Z. H0]
Speed(3, 75)
Loop([10])

Parallel Dizpense[1. 3.5000]
Parallel Dizpenze[2, 2.5000)
Parallel Dizpense(3. 4.5000]
WaitForR eady[0]

Delay Seconds[1. 1)

Cloze_Loop[2]
Cloze_Loop(1]
Port[0, 2]
Cnesdill 1001




Beep- Causes the computers audio system tg

play abeep sound as a warning or to capture th

users attention. When prompted, enter the

Enter th ber of b i d.
number of Beeps to play when the command {[§ e
encountered.

Message- Program Builder allows the user to
create up to 10 messages that can be display
during program execution. The messages ar
saved to a comment table, then can be displa

by passing the index of the message to displa E,',’,'[ﬁ[} 3
For example, the code segment to the right Message(2)
causes the message stored at message

Program Listing

Home([1]

<X O W

Comment
Mote 1 The system iz about to dispenze to the outlet port. Make sure the reactor 1z shimng.
Mote 2 An over-temperature condition was encountered. Reset the cooling system.
Mote 3 Reaction iz Completel!
Mote 4
Mote 5
Mote 6
Mote 7
Mote 8
Mote 9
Mote 10

Save Comments

location #2 to display. This is a convenient w@ayass program critical messages to a user. a/éhil

message is displayed, the program pauses untilsttreacknowledges the message by clicking the ‘OK

button that’s displayed with the message.

Messages can be added, edited or deleted by sgj¢lsé menu command “Display Comment Table” in

Programs menu tab. When done entering messdgpgsthe Save Comments button.
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Parallel Dispense- This command handles a special case
multi-position pumps when it's desirable for twdfeient
dispense operations to occur simultaneously.

Most commands in the program file occur sequestialhd a
command later in the list does not execute ungilahe
preceding it completes. The Parallel Dispensemncand
allows the pumps to dispense different volumesairaitel
rather than sequentially. For example, in thetgm@gram
segment shown to the right, pump 1 will dispenséshile
pump 2 dispenses 2.5ml in parallel with one anothigarlier
in the program, the speed of pump 1 was set to/alimbnd
the speed of pump 2 was set to 10ml/min, so eveugtinthe
two pumps are delivering different volumes, becabeg are
at different rates, they will complete the dispeasthe same
time. When selected from the command list, Palrall
Dispense prompts the user for the volume to dispéosn
each active syringe pump. The command WaitForiRxéad

f Program Listing

Speed(D, 50)

Fill[0]

Speed(1, 20)

Speed(Z. 10]

Port[0, 2]

Parallel Dizpenze[1, 5.0000])
Parallel Dizpensze[2. 2.5000])
W aitForR eady[0]

Dispense Yolume [mL]

Enter the volume to dizpense from Pump 1 in
mmilliiters:

is added by the program automatically to ensurethiea Dispense Volume [mL] X
program waits until both pumps have completed tBpahse | | Enerthe volume ta dispense from Pump 2 in
. milliliters:
before proceeding.
24
Parallel Withdr awal - This command handles a special case

for multi-position pumps when it's desirable forawifferent
withdrawal operations to occur simultaneously.

Most commands in the program file occur sequestialhd a
command later in the list does not execute ungildhe
preceding it completes. The Parallel Withdravaahmand
allows the pumps to withdraw different volumes aradlel
rather than sequentially. For example, in thetgmmgram
segment shown to the right, pump 1 will withdrawril
while pump 2 withdraws 1.25ml in parallel with omeother.
Earlier in the program, the speed of pump 1 wasoset
20ml/min and the speed of pump 2 was set to 10m)/just
to show that the pump speeds do not need to bsathe.
When selected from the command list, Parallel Wil
prompts the user for the volume to withdraw frorateactive
syringe pump. The command WaitForReady(0) is ddige
the program automatically to ensure that the prograits
until both pumps have completed the dispense before
proceeding.

Program Listing

Speed[0, 50]

Fill[(O]

Speed(1, 20]

Speed(2, 10]

Port[0, 2]

Parallel Withdraw(1, 7.5000)
Parallel Withdraw(2. 1.2500]
W aitForR eady[0)

Withdrawal Yolume [mL]

Enter the wolume to withdraw into Pump 1 in
milliiters:

F]

Withdrawal Volume [mL]

Enter the walume to withdraw into Pump 2 in
milliiters:

1.25
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Digital Output — If the pump is equipped with
the optional 10 package, this command sets thi bigia oupues

state, either On or Off, of the specified digital Click on the output
output. When selected, the program prompts

Dutput Number

user to select the output channel (1-3), thenop 1 2 3
the channel is selected to specify its state (On .

Off).

For dual position pumps, each pump can have i Piital Outputs

own output bank consisting of three outputs. | | Select output state
the pump is configured with 3 outputs, these Output State
outputs are operated by Pump 1, if it has 6 ON OFF

outputs, then the first three outputs are operateu
by Pump 1, and the second three are operated by
Pump 2. Make sure that the radio button for the
correct pump is checked before selecting this
command.

If_Input(lsHigh) — For units equipped with the
optional 10 package, this command examines|t
state of the specified input (1-3), and if theestat
is High (i.e., >3 Vdc) executes the statements Lo ]
that appear between the If_Input(IsHigh)
statement and the EndIf() statement. If the ing
is low (i.e., <1 Vdc), then the statements in the
block are skipped.

Select Input Channel

Enter the Input channel to test. Fange=1to 3 0K

When the If_Input(IsHigh) statement is selecte
the program prompts the user for the digital injp
to examine (Range 1-3). After selecting the
input to examine, the software opens the If

statement. Add any syringe pump commands
that should be executed if the selected input i$
high. When done, click the EndlIf() command|ii
the red box to close the loop. Note that another

If statement cannot be nested inside of an open If
statement.

EndlIf()




If_Input(lsLow) — For units equipped with the option al IO
package, this command examines the state of tlufigple
input (1-3), and if the state is Low (i.e., <1 V@Xecutes the
statements that appear between the If_Input(Islstatment
and the EndIf() statement. If the input is high.( >3 Vdc),
then the statements in the If block are skipped.

When the If_Input(lsLow) statement is selected,gtegram
prompts the user for the digital input to examiRarfge 1-3).
After selecting the input to examine, the softwapens the If
statement. Add any syringe pump commands thatidhye
executed if the selected input is low. When datiek the
EndIf() command in the red box to close the lodgote that
another If statement cannot be nested inside opan If
statement.

Select Input Channel

Enter the Input channel to test. Range=1ta 3. oF,

Cancel

EndIf()

120Vac Outlet— For pumps with the optional 120Vac outlet
installed, selecting this command provides theooptif turning
the Outlet On or Off. When the 120Vac Outlet ccemihis
clicked, a new screen appears that prompts thetasetect
the outlet state, either On or Off. Click on #etected state.

Dimtal Outputs

Select output state
Output State

ON OFF

Open Loop- Clicking on the Open Loop button, opens a
programming element that allows the user to ensaris of
commands that appear between the Open Loop anosa CI
Loop command. Any commands that appear between th
Open and Close Loop commands are executed forutimber
of loop passes entered by the user. For exarmipiking on
the Open Loop button brings up an input box thatrgts the
user to enter the number of times to execute #tersents in
the loop. Once the number of loop passes is aehtdre
commands inside the loop are added. After adifiadast
command to run inside the loop, the loop is cldsedlicking
on the Close Loop button.

The nature of Loops (more commonly known as Do Is)ap
beyond the scope of this syringe pump manual tyg daver,
but several examples are presented for instruction.

l Open Loop

Loop Depth : O

Loop Passes
Enter the number of times to execute this loop.

Cancel

9E

l Open Loop l

Loop Depth : 1

[ coso oo |
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Example 1 — Filling a microtiter plate.

Note, line numbers normally don't appear in punggpams, they

were added only for illustration purposes.

This is a line-by-line execution of the program.

Line 1 — The pump positions the valve to Port 2.

Line 2 — The pump fills the syringe.

Line 3 — The pump moves to Port 1 (connected tmthket line).

Line 4 — The Loop() command is not executable itdibes load the
number of loop repetitions, in this case 96.

Line 5 — The pump dispenses 20 microliters

Line 6 — The program delays 0.4 seconds (to gigeutier time to
move the outlet probe to the next well in the thkate).

Line 7 — The program examines how many times itdxasuted the
loop (Lines 5 & 6), if it is less than 96 timekeh the
program jumps back to line 5, if this is this ie ©6th pass,
the program jumps to line 8.

Line 8 — The pump moves the valve to Position 2.

Line 9 — The pump returns the remaining reagetheaeagent
reservoir.

What should be noticed in this program is thatuber must make
sure that the syringe always has enough reagéngigyringe to make
the required dispense.

A%

RO SR N LT e Ll P

Port[1. 2]
Fill{1)
Port[1. 1]
Loop[96]
Dizpensze[1. 0.0200]
Delay_Secondsz{1, 0.4]
Cloze_Loop([1]
Port[1. 2]
Home[1]

Example 2 — Filling a titer plate with automatidilte

In this example, the pump is fitted with a 10mlisge, the reagent
reservoir is on pump port 2, and the dispensingstgm pump port 1.
This program will allow Loops to be nested 3 deefhis case, the
loop is nested 2 deep.

The program enters the first loop on line 2, thgpl consists of all the
statements from lines 2 to 10. The statementsdarouter loop will be
executed 12 times. On lines 3-5 the pump fillweagents and
positions the valve to the dispense port. Théagdsop consists of
all the statements from lines 6 to 9. The statémen lines 7 & 8 will
be executed 8 times before exiting the nested lodfhen the nested
loop is entered on line 6, the syringe has 10nfludd. After
executing the nested loop 8 times, the loop exitbne 9. When line
10 is hit, the program jumps back to line 3, wheeresyringe refills
with reagents, then positions itself back to trepdnse port. It then
reenters the nested loop. The process contimiéshe outer loop
executes 12 times. At the end of this simple @oyg the pump has
added 1ml to each well of a 96 well titer plate (@8 using a 10 ml
syringe.

124

1.
2.
3
4.
5.
b.
7.
8

9

10.

Home(1)
Loop(12]
Port[1. 2]
Fill[1)]
Port[1. 1)
Loop(8]
Dizpenze(1. 1.0000]
Delay Seconds[1. 0.4]
Cloze_Loop(Z]
Cloze_Loop(1]

11. Port[1. 2)
12. Home[1]

Rules fcr If sand Loops
Loops can be nested 3 deep.

A single If can appear in a Loop, but then no otfigror Loops can be nested until the If is clased
A single Loop can appear in an If, but no othex ¢f Loops can appear until the Loop is closed.
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Temperature Controller Functions

The function of a J-KEM temperature

T e T L s o — | controller can be added to the form.
P Home mmmman  rowmisig [ wesww ] | 1NIS allows the user to control the
oo E:r;ﬂ e temperature of an attached reaction, or
DispensoAl S control the addition of reagents as a
s L function of reaction temperature.
o oo = To add the controller to the form, connect
s prtismiaiedd a USB enabled J-KEM controller to any

of the USB ports on the PC running the
syringe pump. Turn on power to the

e ot T controller, the select ‘Find Controller’

Volume in Pump 2. 0.000mi from the Temperature Controller menu

When the controller is added to the form, three new

Pump Selector T commands are added to the Command Selection
© Pure 1 Fill The function of these commands are:
~) Pump 2 Port
() Both D!'spense
o] Set Setpoint— Enters a new setpoint temperature
Speed (i.e., desired reaction temperature) into the
Delay_Seconds
Dolay_Minutes temperature controller.

Set Setpoint
Pause Below Temperature
Pause Above Temperature

U7

Pause Below Temperature- When this command is
encountered during a syringe pump program, the

program pauses or continues based on the current
reaction temperature. If the user enters a “®aus

Syringe Volune (ni) Below Temperature” of 50C, the progress of the
Volume in Pump 1: 0.000 ml syringe pump program will pause as long as the
Volume in Pump 2: 0.000 ml sensed temperature is below 8 When the sensed
temperature reaches%0, the pump program
continues.
Home[0]
Port(1. 2) Pause Above Temperature- When this command is
Fill(1) encountered during a syringe pump program, the
E:IJII[IEI]E 9] program pauses or continues based on the current
Setpoint(1, 100.0) reaction temperature. If the user enters a “®aus
Pausze Below Temperature[l1, 100.0] Above Temperature” of £40C, the progress of the
Dispense(1, 5.0000) syringe pump program will pause as long as the
E:LPS':“E;;EB'%lempemtum[ 1 25.0) sensed temperature is abov8 @0 When the sensed
Home(1) - n temperature falls to 4QC, the pump program
Home[2] continues.
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Editing Syringe Pump Programs

Program Listing

Home(1]

Port[1. 2]

Fill{1]

Speed(1. 5]
Dizpensze(1. 0.5000)

Program Listing

Home[1]
Port[1. 2]
Fill{1]
Speed(1. 5]
Port(1. 3) -C
Dizpensze[1. 0.5000)

Program Listing

Home[1)
Port[1. 2]
Fill[1]
Speed(1. 5]
Port(1. 4) <€
Dizpenze(1,. 0.5000)

Position cursor
here when done

Program Listing

Home[1]
Port[1. 2]

Fill{1]
Port(1, 4) <
Dizpense(1. 0.5000]

Speed command
deleted

As long as a program is under construction, itig$y a text
file. As such, it can be edited, statements beskeor
deleted, or entire sections of code added. TduEm
describes the editing controls.

Inserting a Single Statement- While a program is under
construction, statements that were inadvertentiyditen
can be added at the point in the program they teeagdpear.
For example, if a Port statement should have betarexl
between the Speed and Dispense statements, the Port
command can be added by positioning the text catstre
end of the end of the Speed command (immediatédy tfe
right most parenthesis), then click on the Port iw@md

Editing a Statement— The text of any statement can be
edited. For example, if the pump should have oi#etted
to port 4, rather than port 3 in the newly entezechmand,
the user can simply delete the ‘3’ and replacdti '
When you are done editing, you must position theauon
the first line after the last program statementhst new
commands are entered at the end of the program.

Deleting a Statement- Any line in the program can be
deleted simply by selecting the line in the progreimdow
and deleting it. You must delete the entire statat and
remove any blank lines. Once the statement etelé| you
must position the cursor on the first line after thst
program statement, so that new commands are erdeted
end of the program.
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Program Listing

Dispense(1, 0.2000]
Home[1]

Program Listing

Home(1)
Port(1. 2)
Fill{1)
Speed(1. 5]
Port(1, 4] —
Dispense(1, 0.5000) this line.
Dispense[1. 0.2000)

Home(1)

Program Listing

Home[1]
Port(1, 2]
Fill(1)
Speed(l. 5]
Port[1. 4
Home[1]
Home(1]
Home(1]
Home[1]
Mizpensze[1, 0.5000]
Dizpensze(1, 0.2000]
Home(1]

These statements
were added

Add statement after

Saving a Code Block- After a program is created, it might be
useful to save sections of the program that perumseful task.
Then when new programs are created, rather thandaventer
the individual statements that perform the tasg,ahtire block of
statements can be added at one time. To sawela df
statements, highlight the desired statements ifPtbgram Listing
Box, then select Save Code Block from the Prograanun You
will be prompted to enter a name for the code.

Inserting a Code Block— Code blocks previously saved can be

added to a program under construction. Positierctrsor at the
end of the line where the code block should beriadafter (in
this case at the end of the Port(1, 4) command}lzemselect
Insert Code Block from the Program menu. In taise, the code
block (previously saved) that was inserted arddahe Home(1)
commands.

First character MUST be
a single quote mark.

o u g vy

. {

Home[1]

Port(1. 2] 'Port 2 has the amine on it
Fill{1])

Speed[1. 5] "Set the speed to a fast rate
Port(1. 4)
Dizgensze(1, 0.5000)

'Here you should do two dispenses

Dispense(1, 0.2000)
Home([1)

Blank lines with a single
guote mark are OK

Comment lines can appear

Adding Comment Statement —
Comments statements, or non-
executed text statements, can be
added at any point in a program.
Comment statements are useful tg
document what the program does.

on a line by themselves, but the line

MUST start with a single quote mark

h
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Saving a Progran — Once a program is created, it can be savediohyi selecting Save Program from the
Program menu. Once selected, the user is proniptedfile name to save the program to.

Recalling a Program— A program previously saved to disk can be reddtly selecting Recall Program
from the Program menu.

Deleting a Program— A program previously saved to disk can be ddlbteselecting Delete Program
from the Program menu, then selecting the progmdelete.

Menu Commands

These options in the program menu have the follifects.

Start — The Start command causes the syringe pump to leggituting the program script as it appears in
the Program Listing window at the first command.

Pause Program - A running program can be paused by selectingcthismand. The currently active
command is completed, then the program pauses.

Resume Program — A paused program is resumed by selecting tisneand.

Abort Program — Causes a running program to terminate after cetimgl the currently running
command.
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Remote Mode

In Remote mode, a remote PC, for example, a PG thaitt of a robotic system or other larger pigice o
equipment, sends serial commands to the PC caetigdlerating the syringe pump. The commands
are executed one-by-one as they are received Ghghysically connected to the syringe pump.

Hardware connections - Contact J-KEM if you needit#onal assistance.
RS232- to RS232 serial connection using a null modable.
Baud — 9600, 8 data bits, 1 stop bit, no parityhamware or software handshaking.
Commands are terminated with a carriage return <@8D (don't include a line feed).
Commands are case insensitive.

To activate remote mode, select Run by Remote IS&simmand from the
Program menu. After selecting this option, adisavailable comm ports
appears , click on the comm port used for commtioics on the PC
COM3 attached to the syringe pump. At this point,sjenge pump PC is ready
to receive commands.

PC Comm Ports

Serial Protocol. The remote PC initiates all camioations by sending :
syringe pump command. The command is executednenslyringe pump
replies after the sent command is completed. @send a new
command until the pump replies to the current comanaNote,
monitoring for the reply from the syringe pumphe only reliable way to
know when it's safe to send the next command.

The reply of a correctly formatted command is tammand itself with
Volur | the characters 'OK' appended to the end. All cands are terminated by
carriage return, of OxOD.

S

Syringe ¥

Example: Remote PC sends "HOME(1)", the repf HOME(1)OK<Cr>."
If an incorrectly formatted command is send, thempueplies with the command sent and then appengds
the characters 'BAD' to the end.

Example; Remote PC sends "HOOME(1), the repl{YA®OME(1)BAD<Cr>"

If an improper command causes an unrecognized, én@pumps reply is simply "BAD<Cr>.

You must monitor for the pumps reply and not semé\a command until the current command is
complete, because sending a command before thent@wosmmand completes may cause the pump
program to hang.

Addressing — For a single pump system, the adarfets® pump is '1'. For a dual pump system, the
address of the first pump is '1’, and the secomdppis '2'. An address of '0' can be used at iamg, t
which globally addresses all pumps in the system.
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Command

Comments

Home(address)

Dispenses the entire volume of the syringe andsedkecounters to 0.

Dispense(address, volume)
volume is the volume of fluid to dispense as a
floating point number in units of milliliters.

Dispenses the requested volume. If the requestietne exceeds the
volume in the syringe, the entire content of therge is dispensed and
the command terminates.

Dispenseall(address, volume, port)

volume is the volume of fluid to dispense as a floatigp
number in units of milliliters.

port is the distribution valve port to refill from (thmort the
reagent is on). The port that the pump is oawie
command starts, is the dispense port.

Dispenses the entire volume requested, indeped#mn
size of the syringe, or the volume currently in ¢lyeinge.
This command only operates on a single syringe pump
For dual syringe pump systems, a continuous deliger
solvent using both syringes can be run using timencand
Timeddelivery() below.

SlowDispense(address, volume, rate)

volume is the volume of fluid to dispense as a floatignp
number in units of milliliters.

rateis the dispense rate in units of ml/min as a ft@apoint
number.

Dispenses the requested volume at the specified tathe
requested volume exceeds the volume in the syrthge,
entire content of the syringe is dispensed anaonemand
terminates. The rate specified must be lessttan
‘Continuous Delivery Rate’ for the syringe sizeuise or the
command will not execute.

Fill(address)

Fills the syringe to if maximum volume.

Withdraw(address, volume)
volume is the volume of fluid to dispense as a floatignp
number in units of milliliters.

Withdraws the requested volume, but does not exttezd
filling the syringe to its maximum volume.

SlowWithdrawal(address, volume, rate)
volume is the volume of fluid to withdraw as a floatingipt
number in units of milliliters.

rate is the withdrawal rate in units of ml/min as aaflimg point

number.

Withdraws the requested volume at the specifieal ritthe
requested volume exceeds the volume in the syrihge,
syringe fills, then the command terminates. Tdte r
specified must be less than the ‘Continuous Dejivrate’
for the syringe size in use or the command will ecute.

Port(address, port)
port is the distribution valve port to move to.

Moves the distribution valve to the requested jpmsit

Speed(address, speed)
speed in units of ml/min.

Sets the withdrawal and dispense speed to thefigueeolume, but does
not exceed the minimum or maximum speed of thangeri

Timeddelivery(address, volume, rate, inletport)

This command is used to run the timed delive

address is the pump address to use for the delivery.a dlual pump system
if the address is 0, both pumps are used for draamis delivery of reagent
volume is the volume of fluid to dispense as a floatignp number in units
of milliliters.

rate is the reagent delivery rate in units of ml/min.

inletport is the distribution valve port that the reagerdtisiched to, i.e., the
port the syringes refill from. The port thatgeat is delivered to is the
port the pumps are set to when the command isdssue

, program. For single pump systems, or dual

. pump systems when you only want to use on
pump, this command is equivalent to the
Dispenseall() command.

For dual pump systems, this command allowsg
the user to use both pumps to dispense reage
in an unbroken stream. This command is
equivalent to the Timed Delivery program.

For systems with the optional 10 package
Input(line)
from all other commands

lineis the input or output line to test or setnput has a logical high state the returned replriput(address)10K", the

(1-3). '1" indicates the logical high state.
state of the output. Must be either "On"
or' "Off". the '0" indicates the logical high state.

Output(line, state)

Queries the state of the specified digital inpdthis command is unique

If the input has a logical low state the returnegly is "Input(address)0OK",

Sets the state of the specified output to the fipdoialue.

in that it must return kugdo the query. If the

For systems with the optional 120 VAC output
120V_Outlet(state)

state of the outlet. Either "On" or "Off"

Sets the state of the 120Vac to the specified value
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Manual Control
This tab provides a way to manually adjust thergygipump and distribution valves state.

At the bottom of the screen is
Pump 1: V6 Pump 2 : V6 Pump 3 : None Pump 4 : None a window that shows the
Syringe Size : 10 ml Syringe Size : 10 mi current configuration of the
Port Positions : 4 Port Positions : 4 syringe pump system. The
information shown on this
panel must be correct for your syringe pump systdfryou change the syringe size or the distribuiti
valve on the pump, you must edit the syringe puorgiguration to reflect these changes. For ircstoms
on how to change the system’s pump configuratiea,tBe section titled ‘Installing a Syringe or
Distribution Valve.’

Pump Module — Select the pump module to opera
J-KEM Scientific KEM-Pump Software Version MP on.
Timed Addition || Multi-R eagent Delivery | Concurent Addition || Parallel Addition | Prog . . . A
File  Configuration  Temperature Controller  About Home_ CIICkIng thls bUtton causes the Syrlnge to
Pump Module Pump Motion Controls empty_ its content through the port the distribution
Punp 1 valve is currently set to.
Fill — Clicking this button fills the syringe from po
L currently selected on the distribution valve.
)
o Withdraw — Clicking this button causes the pumpg
Port - [None v withdraw the volume entered into the associatet]
g box. The pump will not W|thdra_1w more than the
volume remaining to fill the syringe.

Dispenst — Clicking this button causes the pump to dispéhserolume entered into the associated text
box. The pump will not dispense more than theiva remaining in the syringe.

Speed- Clicking this button sets the pump to the spa®edred into the associated text box. This spgee
used for both withdrawals and dispenses.

Port — Selects the port the distribution valve is set t

Backlash Steps- When the syringe performs an aspirate (withdbamation, it normally withdraws a
certain number of extra steps and then reversestiin and dispenses the extra steps. This@cts t
tension the pump in preparation for the next dispanotion. These extra steps are called backlagis.
The default value is 100, but can be set to anyestlom 0 to 1000.

User Output 1, 2, and 3- The syringe pump can optionally be equipped thithe User addressable
output ports capable of sinking 170 mA each atimpltages up to 40 Vdc. These controls set thte ©f

U7

—

to
tex

the outputs.
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Mative Pump Command Strings

Allows native springe pump command stings to be uploaded to a connected
pump. Thiz iz an advanced feature that should be used by advanced uzers.

[ Enable Mative Command

At the most basic level of operation,
the pump communicates using its'
native command language. KEM-R
software is designed to insulate the
user from the complexity of the native
command language, but for some ve
advanced users being able to write g
command string directly to the pump
a valuable feature. The structure of
the native command language is wel
beyond the scope of this user manu

D
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Mative Pump Command Stings

Allowes native syringe pump command stings to be uploaded to a connected
pump. Thizis an advanced feature that should be uzed by advanced users.

AwiaaNo2a4800001 5000440R

[ Upload Command ]

To enable the command input box,

click on the button titled Enable Native

Command. Once enabled, the user

can enter the desired command string,

then click the Upload Command
button. Include the terminating Rur
command 'R but not do not include t
terminating carriage return '0x0D’

Input / Output Options

This screen appears as one of the program tahy thfathe optional Input / Output packages areaithest
on the pump. Depending on which of the two oldaatures listed below, are installed, different

portions of this screen will be enabled.

FPowered Off

Optional Input / Output Status —
This group box is enabled if the I/O
Package option is installed. This
package provides three TTL level
digital inputs, three 24Vdc high curre

outputs, and one 0-5Vdc analog input.

120Vac Outlet —This group box is
enabled if the programmable 120 Va
outlet option is installed. This option

provides a 120 Vac outlet that can be

used to turn On (or Off) other pieces
equipment under program control. |
both the 10 option and the 120Vac

outlet are installed, the 120Vac outle

uses the User Output #1, which will be

unavailable for other uses.

=]
=
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The User |10 feature provides three high currenpuistand three TTL level digital inputs.

\ ‘_;\

N

'®)

]

-\Oﬁ

+24 Vdc

User output
logic

- Internal Electronics
Internal electronics

+5 Vdc

4.7K
User Input
Logic

User output.
Center connector= 24 Vdc
Outer connector = Open collector

User input. §

Center connector= 24 Vdc
Outer connector = Open collector

The connectors for the Input / Output ports ar¢henside of the syringe pump.

User Outputs- The outputs are

open collector and can sink 170

mMA each at 24 VVdc. Wiring of
the outputs is shown in the
drawing above.

The KEM-Rx programmers’
manual contains detailed
information on the functions
controlling user output. The
relevant function is:

Punp. User Qut put ()

User Inputs - The digital inputs measure TTL logic levels (0-5¢yd
and have 4.7 K pull-up resistors.

Logical 0 is any voltage <= 1 Vdc.

Logical 1 is any voltage >= 3.5 Vdc.

The analog input returns the voltage applied tartbet in the range o
0 to 5.0 Vvdc.

Do not apply voltages outside of the range of B ¥dc or damage
may result to the pump.

The KEM-Rx programmers manual contains detailedrmftion on
the functions controlling user inputs. The rel@vanctions are:

Purmp. User | nput ()
Punmp. Anal ogl nput ()

120 Vac Power Outlet Option

Powered

The 120 Outlet Option— This option provides a 120 Vac outlet with
amps of outlet current that is under program cdontrbhe receptacle is
located on the back of the syringe pump.

When present, the state of the 120 Vac receptadentrolled by user

output #1. The command to turn On the receptacle i
Punp. User Qut put (1, Syri ngePunpDef. PunpPower St at e. Power On)

The command to turn Off the receptacle is:
Punp. User Qut put (1, Syri ngePunpDef . PunpPower St at e. Power O )

The function of a J-KEM temperature controller t@nadded to the

software interface of the syringe pump. This pdegia single interface

for processes requiring temperature control dutfiregpumping
sequence. For a full description of the tempeeatontrol function,
see the section titled “Temperature Controller Fonality”.

Highlights include:

On-screen temperature display and control.

16-Step temperature ramp.

An optional software add-on allows the rate of reagnt
addition to be controlled as a function of reaction

temperature.
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User Suggested Programs

On occasion, users request custom programs th&iNtKinks might be useful to other users. On the
User Suggested Programs tab are those programs.

The function of a J-KEM temperature controller tenadded to the software
interface of the syringe pump. This provides glginnterface for processes

R s Tt

Toved érbdibons | Hull-Pi ageed. Doy | Concamend Add

LR requiring temperature control during the pumpingussice. For a full
i | TR description of the temperature control functiorg gee section titled “Temperature

3 4 ol
thes m e spean

Controller Functionality”.

The Precipitating Delivery program is only
F J-KEM Scientific KEM-Pump Software  Yersion MP avai|ab|e to dua| Syringe pump Systems_
Timed &ddtion || Muli-Feagent Delveny | Concurent &ddition | Farallel Addition | Frooram Buider | Pump Manua Contrdl | | ThIS program uses One pump to add
reagent/solvent to one port on a closed

Fle  Temperature Controler  Shout

Program List

. - Dual Syringe Pump Progiam. Thiz program dizpenses the content Syste mre aCtor Wh I |e SI m UltaneOUSIy
Aun ““i"l:xﬂ"'ﬂ of one springe whils withdrawing into the other at an identical rate. . .
‘—’ e ol e el i e et R withdrawing reagent/solvent from a second

port on a closed system reactor.
The net effect is that the fluids in the readtor
remain in continuous motion in a back-and-
forth flow patter.

For the first segment of the program, Pump

: 1 delivers fluid into one end of the reactol
Qo while Pump 2 withdraws from the other af
the same rate.

Reactor
Reagent Pulmp Puzmp
ST When Pump 1 completes it delivery, Pump
2 starts to deliver and Pump 1 starts to fill,
thus reversing the flow through the reactar
Reactor
Pump  Pump
12
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Experniment Setup

Fill Pump 1

Home Pump 1

Fill Port A

To make the experiments controls visible, click the
Run Precipitating Delivery button.

Experiment Setup— The Experiment Setup box
provides the option of initially filling syringe With
reagent/solvent from a port, other that the port
connected to the reactor. To fill the syringdesiethe
port on the distribution valve to connect to, tioéok
the Fill Pump 1 button. The experiment requiled t
pump 1 is initially filled with reagent/solventAfter
the syringe fills, you have the option of emptythg
syringe or starting the program.

The option to empty and fill the syringe provides t
user the option of purging air from the system pi@o
beginning the experiment. You can select any {oort
Home and Fill on.

E xperiment Runtime

Flow Rate [ml/min] :

Hr Min 5ec

Program Duration 00 : 00: 00 [ | Forever

Reciprocation Port B w

Yolume Dizpenzed

To begin the experiment, enter the desired flow rat
into the text box provided, then enter the desited
time in the Program Duration box. To run the
program continuously, until being manually
terminated, check the ‘Forever’ check box.

Select the distribution valve port that the redstoret
and outlet are connected to on Pumps 1 & 2 (must
the same port), then click the start button.

~ Stat 0.0| ml
While and experiment is running, the volume
Experiment Runtime dispensed text box continuoqsly updates. The Flo
rate can be changed at any time, but the change da
Flow Rate (ml/min) :  5.25 not take effect until the pumps reverse direction.
Hr Min Sec
Program Duration |08:00:00 | [ Forever While an experiment is running, what use to be the

RBeciprocation Port B w

Yolume Dizpenzed

[ s ]

0.316| ml

Start button changes to “Stop”. To manually alaort
running experiment, click the Stop button.

Terminate Expeniment and Empty Pumps

[ Empty Pumps on port: PR

When the Stop button is clicked, a new box appear
This box provides the option of emptying the cotder
of both syringes on the selected distribution vadoe.

U7r
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Temperature Control Functionality

Research Controller Each experiment has the menu it€emperature Controller which adds a
: software interface to a J-KEM Scientific temperatoontroller on the

experiment tab page.. The interface allows riead-tmonitoring of

reaction temperatures and remote control of thersdteating process.

Hardware Setup
A J-KEM temperature controller with a USB interfaseequired. Connect a USB cord between the
controller and a USB port on the PC operating tfmenge pump. Set up the experiment involving the
temperature controller and heater as you would alblym

Software Operation
To view the controller on the syringe pump fornig pump must be powered. The menu options rela
to temperature control are:

Discover Controller - Searches the USB ports on the PC. The firstrotber found on the USB bus
causes an image of a digital meter to appear oadtezn. If the model of controller connectetheoPC
has multiple digital meters, like the dual chan@emini, or Apollo, only the first channel of thentwmller
is connected to the syringe pump software.

Posiion 1 Entering a Temperature Setpoint

" i The normal state of the meter is to show the ctirren

temperature of the attached sensor.

There are 3 ways to enter a new setpoint into tem

1) A new setpoint can be entered into the physrester
itself without the use of software even when the
controller is connected to the PC. A setpoint is
physically entered by pressing the physical “*”toat
on the face of the digital meter, then pressingtper
Down arrow keys on the meter.

2) A new setpoint can be entered using the softlvgre

Click the clicking on the “*” button on the face of the metey it

UP button appears on the PC screen. When in setpoint extien

the “*” button turns red and the current meter egtp
appears in the display. While in setpoint edideo
clicking on the Down button will decrease and dingk
on the Up button will increase the setpoint. Wiien
desired setpoint is showing in the display, clickihe
red “*” button will upload the newly entered setpbio
the digital meter, which will then return to disyitag
the current process temperature.

3) Another method for entering a new setpoint islick
the “*” button, placing the meter in setpoint eaibde
(the **" turns red), then highlighting the current
setpoint, displayed on the meters face, and tyjirtige

imavemenewsemoim,yomt new setpoint. When the desired setpoint is edtere

Click the DOWN
button

Highlight temperature,
then delete

Type “2"

1. Either hit the Return (Enter) key

2.0, dickon the Red ™ button (i.e., typed) into the display, clicking the red HButton
will upload the new setpoint to the digital meter.
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Installing a Syringe or Distribution Valve

Replacing a syringe and/or distribution valve sraple task which takes about one minute, but if
performed improperly will result in leaks or damdgehe pump.

Syringe and Valve Removal

Distribution
valve )

Step1 Turn on power to the syringe pump, but do no
start the KEM-Rx software. Using something
with a long point (paperclip or pencil) press the

_ recessed Initialize button on the left face of the
Syringe

pump to place the pump in a manual operation
mode.
Step 2 Using your finger, turn the Plunger adjustime
wheel until the plunger of the syringe is abou
% inch below the top of the syringe.
Step 3 Remove the plunger connection screw (Cat [#

Plunger SPSS) attaching the syringe plunger to the
connection screw

—

Home syringe pump drive mechanism.
button Step 4  Using only your hands (no tools), unscreav th
syringe from the distribution valve body.

Initial Step 5 If the distribution valve is being replaced,

nitialize ™

button remove all of the tube fittings from the valve,
Plunger adjustment then remove the two screws holding the valve
wheel to the face of the syringe pump (Cat # SPCQC).

The valve will pull straight off the pump now.

Syringe and Valve Replacement

Step 1 If the valve was removed from the pump,etae new valve on the pump and push gently unti
the back side of the valve is pressed flush ag#nestace of the pump. Now replace the two
silver screws that attach the valve to the purReconnect any fluid fittings that were removed

Step 2 Screw the syringe back into the valve usitlg your hands (no tools).

Step 3 Manually position the plunger rod so thattible for the plunger connection screw aligns whth
connector on the back of the pump. Insert theageu connect screws through the plunger rod
hole and into the connector on the body of the purtps critically important that this screw be
replaced properly. Follow this procedeactly.

a) Insert the screw until it bottoms out in tleaeector on the body of the pump.
b) Using a screwdriver, press firmly on the sceawl rotate it slowly counterclockwise until you
fell a slightclick (this aligns the threads of the screw with thedlhs of the connector body).

¢) Now tighten the screw into the connector utislfirmly set.

Step 4 Press the initialize button (the pump masetpower applied) and the syringe plunger will ;o
slightly. Using the plunger adjustment wheel, oally move the plunger until it bottoms out
leaving no volume in the syringe.

Step 5 Press the Home button. The plunger shoalee down, then return to top of the syringe.

Step 6 You must now configure the software forrtbe hardware.
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Enable Mative Command I I

Pump 1 : ¥6 Pump 2 : None Pump 3 : None Pump 4 : None

Syringe Size : 10 ml
Port Positions : 4

1) Start KEM-Rx and select the tab
titted Pump Manual Control. A window
at the bottom of the screen shows the la
entered pump configuration. If the

configuration is no longer correct and
must be edited, select Pump Configurati
from the Configuration menu.

¥3 Pump
Intellect

2) On the pump configuration scree
select the pump, in the Pump to Edit bo
that was changed, then for that pump,
specify 1) the syringe size in the Syringe
Size box, 2) the number of ports on the
distribution valve, 3) the Default Pump
Speed, and 4) and the Delay after
Withdrawal (see below).
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Pump Configuration Form

For a pump to operate correctly, the software rhagtrogrammed for its current configuration, inahgd
the number of syringe pump modules in the systgnmge sizes, the number of ports on each distobut
valve, and each pumps default speed. This infoomas entered on the Syringe Pump Configuration
screen. To open the configuration screen, stdedPump Manual Control tab, then select Pump
Configuration from the Configuration menu.

Default Configuration Reset- If you're not sure how
to reset the configuration of the pump, a goodelac
start is to reload the original pump configuration.
Once reloaded, you can make any changes using the
Pump Configuration Form as outlined below. To
reload the original settings, select Reset to Fgcto
Default from the Configuration menu.

To manually change system pump system settings:
1) First, select the number of modules (pumpshén t
system. For example, if your system has two V6

pumps and one Intellect valve unit, then selectf&’s the number of modules in the system.

2) Once the number of modules are specified, #tledk tittedModule to Edit populates with one title for
each module position.

3) Select the module of interest from tledul e to Edit box to either see or change its current settings.
4) With the Module of interest highlighted, firgiegify the type of module that it is (either a M@, V3
pump, or Intellect module). If the module typ&ipump, you must specify the syringe size, theberrof
ports on its distribution valve, a PAW delay tinaed a Default speed for the pump (see later)thelf
module is an Intellect valve, the only parametet tieeds to be set is the number of ports on theva
PAW Delay stands for Pause After Withdrawal. FEoge syringes or very viscose fluids, its somesm
desirable to pause the system for a set periodhefafter drawing reagent into the syringe to altbe
reagent to fully flow into and fill the syringeFor 25 ml syringes, the default value is 2000 mg, far 50
ml syringes the default value is 3500 ms.

The default pump speed is the speed the pump uséstap. The pump maintains this speed ungil th
speed is explicitly changes in the programs code.

Before exiting this screen, make sure that all paters for all of the modules are entered.

5) Specify the 10 options installed in this systeynchecking the appropriate boxes.

The Syringe Pump Configuration screen allows the us
== | to control the actions of each of the syringe puimgbe
i system manually. Click the Run Pump Manually dutt
5”“'“"""' to load this screen. Highlight the pump of inteéiaghe
Selected Pump box. The controls below have teetsf
listed on the selected pump.

Selected Port- Clicking on a port letter causes the
pumps valve to go to the selected port.

Fill — Causes the syringe to fully fill.

Home — Causes the syringe to dispense all of its conte

124
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Withdraw — Causes the pump to W|thdraw the volume specifiede text box to the right of the button.
Dispense- Causes the pump to withdraw the volume spedcifig¢tie text box to the right of the button.
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Infinity Controller Configuration

4 Infinity Input/Output Board Configuration,  Serjal Mumber : 00000

— T e the Infinity menu on the Reaction
Foiosd e N N I W I H ' ' Controller program tab.
Fast Inpik Hone o o o o (] i
Fael Ingnie 2 TC Type T B e ™ s 60 =N
Faal Inpus 3 oc 1 ] = 2 1] O . . . . .
L O N = The Infinity configuration form is
S S | i used to define the type of analog
L e O A i — sensors used, digital inputs and
e = Bul e bt O outputs and other basic
e = Ree Bl e 8 Ot Ow | rmsernennRe configuration settings. Most of
& = Al e ok r DadaRaa- 2 510,15 2630, 50. 60. 100
::li:::; Mellebdmes v x v :rm | ol TR T these controls are not user
i Mona v | Hoe - 0 5 |—m a::.::i?ﬁ%g%%lﬁg;vm, .
o _ - — e e e i accessible.
v FunlOUT 3 “u S [outpr i Eé_v_ul_\_’olms. [ Tty . .
Pt 20UT_9 = _U Rlerge: Do 4,095 Vells CICGan =2 TC Gan =4 pH Ban=8
Pt 3.0UT_10: |—] EO v Rarge may ba modiied by lreaizalon anp e Gan=2 Data Rate = ED

To open the configuration form,
select Infinity Configuration from

Senal Port Configuration

Instumant EaudFate | Comm Port Configuration table. In this table
1 | PalyScience Chiller % | 3600 w | Inf, Part1 (% Fhe user specifies what InStrumert
is connected to what serial port op
2 IK& OHS Stier | 9600 v | COMM  w the Infinity controller. The
3 None v | 3600 ¥ | Inf. Pork3 s Infinity controller has three RS232
P 4 MNone v | 9600 v | Inf,Pot 0+ serial ports on 9-pin connectors
and three USB ports.
Inf. Port O In the column titled “Instruments”
Inf, Port 3 Inf, Port2 - Inf,Port1 i tangard select the instrument connected to

One important, user accessible,
section is the Serial Port

the Infinity controller. If the
instrument you want is not present
in the list, contact J-KEM
Scientific for assistance. Set the
baud rate of the instrument, then
specify the comm port the

instrument is connected to in the

Comm Port column (i.e., Inf, Port *).  If ser@nnection to the external instrument (i.e., ctslletirrers,
etc.) is via a 9-pin RS232 serial connection, thelect “Inf, Port *” and connect the instrumenthe
specified 9-pin port on the side of the Infinityr@mller. If the external instrument is connectéal a

USB port, then select “USB” from the drop down listhe Comm Port column. The instrument itsalh g
be connected to either a USB port on the PC, otlom& SB ports on the back of the Infinity Conteoll
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Serial Communication Issues

Serial communication with external instruments i&gy complex task, primarily because there are so
many different manufactures and each manufactwe® itss own uniqgue communication protocol and
command set (additionally, some manufactures derypoor job implementing reliable serial
communications). J-KEM has simplified this complask by pre-configuring the Infinity controllentiv
the communication parameters of the most commaordabry instruments. Three elements must be
addressed to successfully communicate with anumgnt through the Infinity software.

1) The instrument must be connected to the pragenity (or PC) port.

2) The instrument must be programmed with the cowemmunication parameters (like the correct bg
rate). In general, the only parameter that rhastet in the instrument is the baud rate. Tluel bate
should be set to 9600. In any case, the baudsetta the instrument (chiller, stirrer, etc.) mios the
same value specified in the Serial Port Configoratable. Contact the instrument manufacture for
assistance.

3) The correct cable must be used to connect thestnument to the Infinity controller.  This is very
important, and is usually the source of errorslo®as a list of instruments that use non-standard
cables. If you do not have the correct cableust be purchased.

Instrument Specific Issues

The serial communication protocol for every mantifegs instrument is different, additionally, some
instruments have special cable requirements. h&aégree possible, know issues with common
instruments are listed below.

IKA Stirrers Because of the serial communication protocol chdseriKA, IKA stirrers must be
connected directly to the PC, either a PC 9-pirakport or a USB port.
IKA manufactures a wide verity of stirrers, but mtal into these categories.
Stirrers with 15-pin serial connectors — Theseeatirrequire a custom USB to serial cable. Taiecis
available from J-KEM Scientific (Cat# INFC-IKA15)
Stirrers with 9-pin serial and USB connectors —U§e the 9-Pin connector, you must use the prop& U
to serial cable (Cat# INFC-IKA9). To use the USBwector, you must install the VCP driver
available from IKA.

Julabo Chillers | These chillers require a custom 9-pin serial cabléese are available from J-KEM
Scientific (Cat# INFC-Julabo9).

Huber Chillers | When available, connect a Huber chiller to the il via a USB connection.
Huber offers a USB to serial driver that must kedied on the PC before this

connection will be detected by the Reaction ColgrolThese chillers require a custg
9-pin serial cable. These are available from MK&cientific (Cat# INFC-Huber9).

ud

UJ

m

These stirrers require a custom 15-pin serial cafllbese are available from J-KEM
Heidolph RZR | Scientific (Cat# INFC-Heidolph15).

Stirrers Serial commands for four RZR models are implemeriteelmodels 2051, 2052, 2104
and 2012Z. Each of these stirrers have differpaeéd ranges. It is the user’'s
responsibility to not send a speed outside of tineess range. In the case of the
Model 2102 stirrers, the user must manually plaesstirrer in Speed range | or Il
using the stirrers front panel controls beforetstgra run with the Infinity controller.

L4

Lauda Chillers | Connect the USB port on the chiller to a USB partlee Reaction Controller or

directly on the PC.
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AceGlass Stir

Connect the USB port on the motor controller toZBLport on the Reaction controller

Controller orto a PC USB port. The default baud rate efrttotor controller is 115,200. Both
the motor controller and the infinity controller stlbe set to this baud rate.

ChemsStir by Either the USB port or the RS232 port can be useddmmunications. If the USB

ChemGlass port is used, connect the USB port on the mototrotiar to a USB port on the PC or

on the Infinity controller. If the RS232 portused, connect the RS232 port on the
motor controller to one of the RS232 ports on ide sf the Infinity controller. Make
sure that the serial connection switch on the Chero@ntroller is set to the serial por
in use.

—
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