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Requirements for Installation of Automatic D1160 System

Electrical Requirements.

Two single phase 120 or 220/240 VAC., 50 Hz/60 Hz, dedicated electrical outlets
within 3 feet of the installation site. The amperage required depends on the particular
system ordered. Please specify Voltage and Hz when ordering. The electrical power
must be clean. Fluctuations in the power or noise on the power line may cause
equipment malfunctions. Any abnormalities in power should be reported in detail at
the time of ordering.

Nitrogen

As an option, gaseous nitrogen can be used as a bleed gas for vacuum control instead
of air. If nitrogen is to be used as the bleed gas, a gaseous nitrogen source is
required. The cylinder should be equipped with a two stage regulator with a hose
barb adapter to accommodate a 3/8" ID hose. The regulator should measure in 1 Ib.
increments, up to 30 Ibs.

Manual Cold Trap
The manual cold trap requires dry ice and acetone.

Venting.
A vent to the outside should be provided to vent the vacuum pump exhaust.

Environment

The area in which the instrument is operated should be free from all ignition sources
such as sparks and flames and be well ventilated. Flammable solvents should not be
stored within 5 feet of the system unless those solvents are contained in a flammable
storage cabinet.

The area should also be temperature controlled between 20°C (68 °F) and 27°C(81°F)
with a relative humidity less than 80%.
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Cleaning
A source of reagent toluene or cyclohexane should be available for cleaning the unit
after each run.

Freight

This equipment is very fragile. There are many delicate glass pieces and electronics
packed with the unit. Koehler takes great care and expense in packing this
equipment. The customer should take all possible precautions to ensure that the
equipment is handled carefully and given a smooth ride during shipment. Keep in
mind that this is a very delicate and valuable piece of equipment. Please see to it that
it is treated as such.

Please remember that the technician will be traveling a long distance to install and
train laboratory personnel. Having the site properly prepared will lead to quick
installation and allow more valuable time to test the unit and train lab operators!
Please pay careful attention to each of the requirements listed above. If you have any
questions please contact Koehler Instrument for advice. Thank you for your attention
to this matter.

Reporting Damaged Equipment

Damage due to shipment must be reported immediately to both the carrier and
Koehler Instrument Company, Inc. Neither the carrier nor Koehler will be
responsible for damages reported after 14 days from shipment. It is the customer's
responsibility to report any damage to the carrier. Please call 1 631 589 3800 to
report damage to Koehler Instrument.
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Cautions
Read all instructions carefully before unpacking your system.
Installation and training is provided by a trained technician. All operators should be
trained in the safe and proper operation of the system. Training is provided during
installation, but you may feel that more training is necessary at a later date. To
arrange for further training, please contact us.

Your company should develop standard operating procedures for safe and proper
operation of the D1160 System.

For your protection, never plug in and turn on the power until the installation has
been completed in its entirety.

Laboratories using flammable solvents should be protected with an automatic fire
extinguishing system.

Goggles, gloves, and other protective safety equipment should be provided and used
when handling petroleum products and chemicals.
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Equipment Description

Description Fully Automatic D1160 Components

Figure 1
Vapor Temperature Probe: This temperature probe measures the actual vapor
temperature.

Pot Temperature Probe: This temperature probe measures the temperature of the
liquid in the pot flask.

Controller: Controlls the distillation system and includes display and keyboard.
IBP Sensor: Automatically detects first drop (Initial Boiling Point).

Receiver and Level Follower: This is where the distillate is collected and the volume
IS measured automatically.

Heating Mantle: Provides heat to the pot flask.

Vacuum Sensor: Senses the vacuum level.

Vacuum Bleed Valve: This automatically operated valve allows air or nitrogen into
the distillation system to regulate the vacuum level.

Cold Trap: Filled with dry ice (solid CO2). The cold trap protects the vacuum pump
and pressure sensor from uncondensed gases.

Distillation Column: Column for distilling the sample.

Pot Flask: Flask for distilling the sample.

Figure 2

Electrical connections on back of M690 controller.
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System Preparation

Preparing the System

Operational Checks

1. Check the condenser bath level. The level should be maintained above the coil
inside the bath.

2. Verify that a clean receiver is in place and empty. The metal drip trough should
be pointing directly to the front of the unit. The metal drip trough should also be
touching the side of the receiver.

3. Verify that the receiver joint is greased.

4. Putdry ice in the cold trap.

5. Check the vacuum pump oil level. It should be near the high mark.

Electrical System Check

1. The Control Unit power should be in the ON position.
2. The Condenser Bath power switch should be in the ON position.

3. The Vacuum Pump power switch should be in the ON position.

System and Sample Preparation 3-1



Software Operation

General
The D1160 control software is designed to make vacuum distillation as easy as possible.

The Main Screen is displayed when the program is started. It gives various options for
common tasks

1% M690 PC Interface E]E]E

File Help

Manual Controls Manage Run Data

Wiew / Print Results Start Wacuum Distilation
System Options Start Cleaning Run

Calibration

I Me30 PC Interface

Manual Controls: This area is used for manually operating all aspects of the equipment.
The vacuum pump, bath, level follower and so forth can be manually operated. At the
same time vacuum level and various temperatures can be monitored. This is useful for
checking the equipment function and performing maintenance.

Manage Run Data: This area is used to create and edit distillation programs.

View and Print Results: This area allows data from distillations to be viewed or
printed.
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Start Vacuum Distillation: This area is used to start a vacuum distillation run.

System Options: This area is used to turn on/off the various options available with this
equipment

Start Cleaning Run: This area is used to start a cleaning cycle.

Calibration: This area is used to calibrate the pressure, temperature and volume
measurements.

Manual Controls

The Manual Controls button launches the Manual Control screen shown below.

er' M690 Manual Controls [=)=]E3

Transducers Discreet Inputs Discreet Qutputs
PotProbe| g g T~ Coolant Flow | Band hotor
Vapar Prabe | g T~ v Spareln 7 | Reflux Yalve

Spareln | Spare Out?

SpareFrobe g T SpareIn 9 I~ Coolantvalve
Sparelni  Spare Outl
Spareln 2 Spare Out 2
acuum Control Spareln 3 Spare Out 3
SetPaint [ing  Torr SpareIn 4 | Spare Out4

Pressure [gp  Tar Spareln b | Spare Outh

Spareln b { Spare Outh
Condenser Bath

I~ Power . - “Level Follower
SetPaint |10, g ileaungitenic [~ Find Upper Limit Counts | 0

Temperature |, I Pawer

: —_— Ratelm N % [~ Up Slow
Serial Data. Sensurl Clear

I~ Track

Wolume | 0.0mL
[~ Down Slow
I~ Find Base Lower Lirnit | Off

Drop Court | Clear | | I Standby

(2% @ ssnam

Transducers show the current temperatures for the pot temperature probe and the vapor
temperature probe.
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Vacuum Control area is used for testing the vacuum system. Once the pump is turned
on enter the desired vacuum level in the Set Point field. The current pressure can be
viewed in the Pressure field.

The Condenser Bath can be turned on by checking the box next to the word Power.
Enter the desired temperature in the Set Point field. The current temperature is displayed
in the Temperature field. The Serial Data field shows the current serial communications
between the computer and the bath.

Drop Count displays the number of drops the have been detected by the IBP detector.

The Heating Mantle heaters can be turned on by checking the box next to the word
Power. Enter the percentage of the total Wattage desired in the Heat Percent field.

The Level Follower has a number of manual control options. Find Upper Limit sends
the level follow to the top of its range. Up Slow sends the level follower up slowly.
Track mode instructs the level follower to find the current liquid volume in the receiver
and follow it if it increases. Down Slow sends the level follower down slowly. Find
Base sends the level follower down till the base is found. Standby cancels previous
commands and leaves the level follower in the rest position.

There are also a variety of outputs from the level follower. Counts tells how many steps
the level follower is from the base. Sensor indicates if the level follower eye is blocked
(liquid is blocking the light from the emitter to the detector). Clear indicates liquid is not
blocking the light from the emitter to the detector. VVolume tells the volume of liquid that
corresponds to the current level follower position. Lower Limit indicates if the lower
limit detector is blocked (on) or not blocked (off).
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Manage Run Data

To edit or create a distillation program select LOAD from the File menu.

1™ M690 D1160 Run Data
Help

Preseure Set Paint [10.00 Show Tuning Parsmeters
Iritial Heat: IZET
EX
Terget Distltion Rate [ 70
Mas Pot Tenp: 4000 ¢
Condervai Tempe [P0 ¢
Pressure Step Down Rate: (500 mrHg / min

ManWapor AET e

Distlation Fate PID Bias 2.0

Initial Take Off Heat:

I Bitop by Volums

I™ Stop on Cracking Detection

Select the desired program from the list.

E.

Open D1160 Run Data

Fressue Set Point: |10.00 mHg ook in [ 5 iEs_A - CF
ook In: - l_Runs h ot [ =

o 25.0 b3 .
Initial Heat [*]DL160RUN.rUN

Initial Teke Off Heat: [30.0 % (%] Hexaderane1 run
My Recent  ||2]Hexadecane10.run

Docurents |13
Target Distlation Rete | 70 el /Min (%] Hexadecanesn.run
F 2] Hew_Run.un

Max Pat Temp: (4000 o¢ |#)Tetradecans 1run
D 2] Tetradecane 10.un
Condenser Temp: |50.0 it

&) vE0heavy.un
Pressure Step Down Rate: |50.0 mm Hg / min

) voiight. run
Man Wapor AET: e

) vaomedium, run
Distlation Rate FID Bias |25.0

@
eskiop
My Documents
My Computer
I~ Stop by Volume =
-_)i

Places

I Stop on Cracking Detection MyMalwak  Fle nae: TR j T

Cancel )

Files of ype: Run Data Files(".run)
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Edit the parameters as desired and then save the distillation program with the desired
program name.

I M690 D1160 Run Data
Fle Help

Fressurs Set Pt 1000 g Shaw Turing Parameters
idelHeat 250 %
Il Toke DffHaat 300 3
Torgat Distlaton Rate [ 7.0 LM
Mas Fot Tenps 4000 ¢

Condenser

I Stop on Cracking Detection

a. Pressure Set Point: the range is 1 to 50 mmHg. The default is 10
mmHg.

b. Initial Heat Rate: This is the amount of heat that will be applied to
the pot flask until the first drop is detected. The value is a percentage
of the total available wattage for the heating mantle. The default value
is 50%. If the distillation rate is too high during the beginning of the
distillation then lower this value. If the distillation rate is too low
during the beginning of the distillation then raise this value.

c. Initial Take Off Heat Rate: This is the amount of heat that will be
applied to the pot flask from the the time that first drop is detected till
10% of the volume is distilled. If the distillation rate is too high
during the this time then lower this value. If the distillation rate is too
low during this time then raise this value.

d. Target Distillation Rate: This is the desired distillation rate in
ml/min. ASTM D1160 specifies an averaged distillation rage of 6-8
mL/min.

e. Maximum Pot Temperature: This is the maximum pot temperature
allowed for this distillation. The default value is 300 °C. The
maximum allowable value is 350 °C for borosilicate flasks and 400 °C
for quartz flasks. If the pot temperature exceeds 300 °C for a
borosilicate flask during a distillation it should be checked for strain
before being returned to service.
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f. Condenser Temperature: Set the temperature of the condenser
coolant to at least 30 °C below the lowest vapor temperature to be
observed in the test. A suitable coolant temperature for most
distillations is 60 °C.

g. Pressure Step Down Rate: This the rate at which pressure will be
reduced before the distillation begins. Pressure step down begins at
100 mmHg and is reduced from there at the desired rate. Slow
reduction in pressure helps to prevent foaming by allowing the sample
to slowly degas before the distillation begins.

h. Maximum Vapor AET: This is an optional field in case there is a
need to stop the distillation at a specific vapor temperature. If the field
is left blank, it appears grey and is ignored. If the field has a value
entered then, the distillation will stop at that atmospheric equivilant
temperature (AET).

i. Distillation PID Bias: This is the starting point for the distillation
rate control. If the distillation rate is too high then lower this value. If
the distillation rate is too low during then raise this value. Normally
the default value is suitable.

J. Stop by volume: If this box is checked, then an additional field
appears. This is an optional field in case there is a need to stop the
distillation at a specific volume % distilled. If the box is not checked
then the field is ignored. If the box is checked the the distillation will
stop at the volueme % entered in the field.

k. Stop on cracking detection: This is an optional function. When
check, the system will monitor the system for signs of cracking of the
sample. If sample cracking is observed, the distillation will stop
automatically. If the box is left unchecked, then this function is
disabled.
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“Hidden” Parameters
There are some parameters that rarely need adjustment. These are normally
“hidden” from view to avoid clutter and confusion. To view or edit the parameters,
click the Show Tunig Parameters button. Then these parameters will be visible.

17 M690 D1160 Run Data [AEES

File Help

Pressuie Set Paint: 1000 mHg i Hide Turing Parameters 3 Distilation Rate Control

Inifial Heat: [25.0 % Above 10 Vacuum KP. Distillafion Rate KP.

7.0
Initial Take Off Heat: (300 % ove Distlation Rate KI: | 3.0
5.0

Targst Distilation Rate | -0 L /Min 11010 Vacuum KP. Distllation Rate KD.

Max Pat Temp: (4000 op 1 to 10 Vacuum K
Condenser Temp. |50 i Below 1 Vacuum kP,

60.0
50.0

Pressure Step Dawn Rate mmHa/min  Below 1 VacumKl

Maw Vapor AET '
Distlation Fate PID Bias |25.0
jv Stop byVolume [100.0 5

I Stap an Cracking Detection

There are 3 sets of PID control parameters for the automatic vacuum
control. The first set is for pressures above 10 mmHg, the second for
1-10 mmHg and the third for pressures below 1 mmHg.

a. Vacuum KP: This is the proportional control constant for the vacuum
control. The default value is normally adequate and should not need to
be changed. If you are having problems with vacuum control contact
your local representative for advice.

b. Vacuum KI: This is the integral control constant for the vacuum
control. The default value is normally adequate and should not need to
be changed. If you are having problems with vacuum control contact
your local representative for advice.

c. Distillation Rate KP: This is the proportional control constant for the
distillation rate control. Normally this value does not need to be
changed. If you are having problems with distillation rate control
contact your local representative for advice.

d. Distillation Rate KI: This is the integral control constant for the
distillation rate control. Normally this value does not need to be
changed. If you are having problems with distillation rate control
contact your local representative for advice.

e. Distillation Rate KD: This is the differential control constant for the
distillation rate control. Normally this value does not need to be
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Print and View Results

The primary Print and View Results Screen is below.

er M690 View / Print Results (=J=)ks

Print Yolume Results Print Time Results Yiew Time Results Yiew Volume Results

PrintYolume Graph Ptint Time Graph Wiew Time Graph Wiew Yolume Graph

| e Removable Disk (E:) ) esi % & 954 AM

The Print Volume Graph button allows a graph of Temperature versus VVolume to be
printed.

The View Volume Results button allows the temperature versus volume data to be
viewed.

The Print Volume Graph button allows a graph of Temperature versus VVolume to be
printed.

The View Volume Results button allows the temperature versus volume data to be
viewed.
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System Options

System Options for the fully automatic D1160 should be set as seen below.

1% M690 System Options

Configuration System Options

I Spinning Band System
I~ Packed Column System

v Forward Only Cuts

v “acuum System
I~ Serni Automatic D1160 Full Scale Prassure [1gg g Tor
v Fully Automatic 01160 [v Condenser Bath
Calibration Options
v FCTemperature Calibration

v PCPressure Calibration [¥ Drop Counter

v Level Follower

‘e start ) B loadruna.r dPa 13 reo0 5 tions @)L 1L Am
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Calibration

The main calibration screen has options for calibrating temperature, pressure and volume.

1M} M690 Calibration

Temperature Calibration

Waolume Calibration

45 o : [ = r
5 Start I’} 1630 Calibration ! B [ Untitled - Natepad
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Temperature Calibration
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Pressure Calibration
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Volume Calibration

1% M690 Volume Calibration EEX

File

Level Follower Controls
I~ Find Base
I~ Track

¥ Standby

Actual Counts 1]

Calibration Counts {2323 Get Counts
Calibration Yalume frono mbL

l"i' start Mrﬂagn Valume Calibrat. .. | =* Remavable Disk (F1) | Document, rkf - Word, .,

Calibration of the receiver volume is performed from the screen shown above.
1. Put the empty receiver in place and select Find Base.
2. After the level follower finds the base, select Stand By.

3. Remove the receiver and use a class A pipette to deliver a known volume of
toluene into the receiver.

4. Put the receiver in place and select Track.
5. The level follower should move up to the level of the toluene in the receiver.

6. Enter the volume of toluene that was pipetted into the receiver in the Calibration
Volume Field.

7. When the level follower has stopped moving click on the Get Counts button.
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8. Click on the File menu in the upper left hand corner of the screen and select Save
File.

9. Enter the file name of VVCal.dat and click on Save.

IBM690 Volume Calibration I- [=2]x]

Level Follower Controls g Save Yolume Calibration Data Elle
[~ Find Base Saveir: [ () MBS x| = @&k
I~ Track -
¥ Standby I—\b
My Recent
Actual Counts 0 Documerts
€,
Desktop

My Drocuments

Calibration Counts {2323 Get Counts
Calibration Valume |1°*0 mL

er

=
F
-
‘g
5
]

My Network  File name: |VCa\.dat LI Save ]
Places
Save as lype: IEaI Data FilesfVCal dat) .LI Cancel

—_——— -
1y Start 1] Mes0 valume Calibrat. .. I3 = me: Calibrati... = Remgvable Disk (F1) B Documentz.rif - Wor..,

10. Now the calibration data is saved. You can check the calibration in Manual
Controls.

a) Put the empty receiver in place

b) Select Find Base.

c) Remove receiver and pipette into the receiver a known amount of toluene

d) Put receiver in place and select Track

e) Record the displayed volume when the level follower reaches the top of the
liquid and stops moving.
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Performing a Distillation

1. From the density of the sample determine the weight, to the nearest 0.1 gram,
equivalent to 200 ml of the sample at the temperature of the receiver. Weigh
this quantity of oil into the distillation flask. Add boiling chips.

2. Make sure the anti-splash guard is in the neck of the receiver. The trough
should be touching the receiver wall and should be pointing to the front of the
unit. This ensures that the distillate will travel down the front wall of the
receiver and will not drip causing splashes.

3. If required, make sure the stainless mesh is in the bottom of the distillation
column. The mesh is used to break up any foaming of the sample.

4. Follow all pre-run procedures in Section 3 of this instruction manual.

CAUTION
Fluids, such as petroleum, crude oil, solvents, reagents, and water, should not be spilled
on the surface of the mantle. Equipment failure may occur.

5. Lubricate the spherical joints of the distillation apparatus with suitable grease.
Make certain that the surfaces of the joints are clean before applying the
grease, and use only the minimum quantity required. Connect the flask to the
lower spherical joint of the distilling head, place the heater under the flask,
put the top mantle in place and connect the rest of the apparatus using clamps
to secure the joints.

6. Place a few drops of silicone oil in the bottom of the thermowell of the flask
and insert the temperature sensor to the bottom.

7. Double click the D1160 program icon on the computer. This launches the
D1160 distillation program.

8. Select Start Distillation to begin the distillation.
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9. Using the file menu choose LOAD

Pressure Set Paint; |10.0
Initial Heat: {20.0 Distilation Rate KP: {100
Iritial Take O Heat: ,‘W Distilation Rate k. | 1.0
Target Digtillation Rate W Distillation Fate kD: | 1.0

Max Pot Temp: 120.0 Distillation Fiate PID Bias [50.0

Condenser Temp: 45.0

Vacuum kP |2
Wacuum Kl

1a
Pressure Step Down Rate: ] 0.0 mm Hg # min

L 1 I [ i 3 il
1y Start L s At - 160 Run Data
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10. Then choose the desired distillation program from the list.

|- [=]x]

Pressure Set Paint. |10
Initial Heat: ﬁ

Initial Take Off Heat: ﬁ
Target Distilation Rate 0.0
Max Pat Temp: E
Condenser Temp: W
Yacuum KP; F
Wacuum K ﬁ

Pressure Step Down Rate: ,[T

Open D1160 Run Data

Look in: [ (£ MB30_Runs

fe

My Metwark
Flaces

ERLEEE

|#] clean.run
|=]D1160RUA.FUN
ﬂ freshfeed.run
E]heavy' neutral,run
3I\ght neutral.run
i]NuHeat.run

i] test.run

File name: I

Files of type: JF!un Data Files(" run]
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11. Once the program is selected, the distillation program will begin. You will be
prompted for a folder name where the results will be stored. The default
folder name is the current date and time. This may be changed as desired.
The name must have letters and numbers only.

L% M690 D1160 CEX

Enter Sample |D far D1160 Distilation

[18Marz006_11_58

12. Another prompt will appear where operator identification can be entered.
Entering data in this field is optional.

1M 4690 D1160 WEE

Enter Operator |0 for 01160 Distillation

I

Accept
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13. Once the distillation has started the following screen will by displayed.

Wolume Wapor AET sl
- 5 Pressure Set Paint | 1.0 mrnHg Distillation Rate Cantrol
IBP 0% 4508 ) ’?DD—
= @ Initisl Hest Rate: SEEH = Distilation Rate KP: |15.0
% [Emn Iritial Take Off Heat (B5.0 % L |—2” 0
Ak Target Distilation Rate 70 mLAdin Distilation Fate KD: 5.0
0z !
Max Pot Temp: 400.0 T

a0z | Distillation PID Bias: |20.0
B0 3 Condenser Temp: 700 A
S Yacuum KP: |2
0% ]— 10
0% ]— - Wacuum Kl
903 “ Fressure Step Diown Rate: 1000 mm Hg / min
e Run Made: Loaking for 20% Volume

kil = Alarmn: Mone

Fat Condenger Receiver Distillation

Temperature Temperature AET

| pa1.1C 2789°C 5081 °C 0. 8mmHg B0.0% 00T 381 mL 7.2 mLfMin

‘Wapor

Pressure

Rate Temperature Wolume Rate

‘4 start | & mesn_Resuts [ = Removable Disk (1) I 690 D1 160 [ Bl runpro ram. .. &) 1105 am

On the left side of the screen is a display of the results for this distillation
including IBP (Initial Boiling Point), various distillation points and the FBP
(Final Boiling Point).

On the right side is a list of the control parameters. These may be edited
during the distillation.

Pressure Set Point is the desired vacuum level.

Initial Heat Rate is the amount of heat that will be applied to the pot flask
until the first drop is detected. The value is a percentage of the total available
Wattage for the heating mantle.

Target Distillation Rate is the desired distillation rate. ASTM D1160
method specifies an average rate of 6-8 mL/min.

Maximum Pot Temperature is the maximum pot temperature allowed for
this distillation. The maximum allowable value is 350 °C for borosicate pot
flasks and 400 °C for quartz flasks. If the pot is run above 300 °C it should be
checked for strain before being returned to service.
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Condenser Temperature is the temperature of the condenser and receiver. It
should be set to at least 30 °C below the lowest vapor temperature to be
observed in the test. A suitable condenser temperature for most distillations is
60 °C.

Vacuum KP is a proportional control constant for the vacuum control. If you
are having problems with vacuum control contact your local representative for
advice.

Vacuum KI is an integral control constant for the vacuum control. If you are
having problems with distillation rate control contact your local representative
for advice.

Pressure Step Down Rate: This the rate at which pressur will be reduced
before the distillation begins. Pressure step down begins at 100 mmHg and is
reduced from there at the desired rate. Slow reduction in pressure helps to
prevent foaming by allowing the sample to slowly degas before the distillation
begins.

Distillation Rate KP is a proportional control constant for the distillation rate
control. If you are having problems with distillation rate control contact
Koehler Instrument or your local representative for advice.

Distillation Rate Kl is an integral control constant for the distillation rate
control. It does not normally need to be changed. If you are having problems
with distillation rate control contact your local representative for advice.

Distillation Rate KD is a differential control constant for the distillation rate
control. If you are having problems with distillation rate control contact or
your local representative for advice.

Distillation PID Bias: This is the starting point for the distillation rate
control. Normally this value does not need to be changed. If you are having
problems with distillation rate control contact your local representative for
advice.

Control Mode shows the current status of the distillation. Control modes
include Initializing, Looking for IBP, Looking for volume %, Cooling Down
and Shutting Down.

Alarm shows any alarm condition.
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At the bottom of the screen is a display of the current system status.

Pot Temperature field displays the liquid temperature in the boiling (pot)
flask.

Vapor Temperature field displays the vapor temperature in the distillation
column.

Vapor AET field displays the current atmospheric equivalent temperature of
the head (vapor). That is, it displays the head (vapor) temperature adjusted
for pressure.

Pressure field displays the current vacuum level in the distillation apparatus.

Heat Rate field displays the current % of the total available wattage being
applied to the pot flask.

Condenser Temperature field displays the current bath temperature. This is
the fluid temperature in the condenser, side arm and chamber.

Receiver Volume field displays the current volume of distillate in the
receiver.

Distillation Rate field displays the current rate of distillate being taken off in
milliliters per minute.

14. Heat will be applied to the boiling flask according to the Initial Heat Rate set
in the distillation program. This heating rate should be as high as possible
without causing undue foaming of the sample. The Run Mode will be
Looking for IBP.

15. As soon as refluxing liquid appears at the vapor temperature probe, the vapor
temperature will begin to rise.

16. The IBP (Initial Boiling Point) sensor located just above the receiver will
automatically detect and record the first drop as the IBP of the distillation.
The Run Mode will change to Looking for 5%.

17. Automatic heat control will take over once the receiver volume has reached
5%. If the Heat % Control mode is chosen the second heating rate will take
over at this point. A distillation rate of 6-8 mL/min is desired.

18. The computer will automatically record the vapor temperature, time and the
pressure at each of the following volume percentage fractions of the charge

Performing a Distillation 5-7



19. If a sudden increase in pressure is observed, coupled with the formation of
white vapors and a drop in the vapor temperature, the material being distilled
is showing significant cracking. Discontinue the distillation immediately and
record the fact. If necessary, re-run the distillation with a fresh sample at a
lower operating pressure.

20. Once the end point has been detected the distillation will stop automatically.
21. When the distillation has ended the Run Mode will switch to Cooling Down.

22. Lower the flask heater 50 to 10 cm. A fan will automatically blow air on the
pot flask to help cool it quickly.

23. When the pot cools below 100 °C the vacuum pump will automatically turn
off and the system will automatically vent to atmospheric pressure. The Run
Mode will switch to Shutting Down.

24. Bring the temperature of the cold trap mounted before the vacuum pump back
to ambient temperature. Recover, measure, and record the volume of the light
products collected in the trap.

25. Remove the receiver and replace with another. Remove the flask and replace
with another flask filled with approximately 100 mL of a cleaning solvent
such as toluene or cyclohexane. Run a distillation cleaning cycle to clean the
unit. At the end of this cleaning run, remove the flask and receiver and blow a
gentle stream of air or nitrogen to dry the column.

WARNING!
Do not let sample or solvent drip onto the heating mantle. Care must be take to prevent
drips onto the heating mantle when the boiling flask is removed. Contaminamtion on the
heating mantle will damage it and can cause it to fail.

WARNING!

Do not use acetone or other non-petroleum products to clean the system. This will result
in damage to critical O-Rings in the system. This may result in serious injury to the user.
Use only petroleum solvents such as toluene or cyclohexane to clean the distillation
system.
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Other display options during distillation.
By Clicking on the screen, different screens can be viewed during the distillation.

Graph Display 1
Atmospheric Equivalent VVapor Temperature vs. Volume %
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Graph Display 2
Vapor Temperature, Pot Temperature and Atmospheric Equivalent VVapor
Temperature vs. Time
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Process Diagram Display

Vapor AET 1256 C Pressure 0.9 Tor

Wapor Temp 90.9°C

Pot Temp 273.5°C
Heat Rate 70.0 %

Condenser Temp 70°C
Condenser Set Point 70°C
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Pat Wapor Condenser
Pressure
Temperature Temperature AET Temperature

2736°C 303 °C | 2728°C 0.8mmHg 0.0°C
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Run Data

| Vapor | Vapor | Pressure | Condenser
| AET | |
| | Torr |

Pat Wapor Wapor Condenser
Pressure
Temperature Temperature AET Temperature

242.3°C 2804°C 50949°C 0.8mmHg 0.0°C
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Maintenance Schedule

Dail

<

Follow pre-run checklist

Carefully document any abnormalities in operation

Grease Vapor Probe Connection

Check Condenser Bath Coolant Level

Check Vacuum Pump Oil Level

Check all glassware for scratches, chips or any defects and replace
immediately

e Always use fresh boiling chips with each run

Quarterly
e Change Pump Oil
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Replacement Parts and Accessories

Your D1160 includes all the necessary parts to begin operation. It is recommended that a
spare parts kit be purchased for your maintenance stock. If any items need replacement,
please contact us or your local distributor.

Description Part #

Glassware

200 ml Receiver K87170-1

500 ml Borosilicate Pot K87170-2
Flask

500 ml Quartz Pot Flask K87170-3

Vapor Temperature Probe K87170-4
Adapter

Electrical

Heating Mantle Bottom

115V K87170-5

220V K87170-6

Insulating Mantle Top K87170-7

Temperature Probes K87170-8

Other

Anti Splash Guard K87170-9

Consumables

Pump Oil K87170-10

Boiling Chips K87170-11
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Trouble Shooting

Problem

Solution

Poor Distillation Rate Control

Drip trough not in place or not turned so it faces
forward.

Distillation Rate kP too high

Distillation vapor temperature appears too high

Vapor temperature probe holder nut not tightened
enough. Temperature probe is getting “sucked”
down.

Vapor temperature probe position is set properly but
then moved down by itself.

Vapor temperature probe holder nut not tightened
enough. Temperature probe is getting “sucked”
down.

Level follower moves up and appears “blocked”
with a clean receiver in place.

Receiver is not pushed in all the way back into the
black plastic base.

Level Follower Eye does not move

Check operation in manual controls

Make sure lights on stepper motor board are ON
(indicates power to board is on)

Turn level follower screw to move eye by hand

Heating mantle does not heat

Check in manual controls

Check to see that light on heating mantle relay
comes on

Level follower goes up when a run is started.

Lower limit switch is unplugged, blocked or
defective.

Distillation rate too high early in the distillation.

Lower the Intial Heat Rate and intial take off rate.

Distillation rate too low early in the distillation.

Raise the Intial Heat Rate and intial take off rate.

Distillation rate too high during the distillation.

Lower the Distillation PID Bias.

Distillation rate too low during the distillation.

Raise the Distillation PID Bias.
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Glossary

AET: Atmospheric equivalent temperature is the temperature adjusted for
pressure.

Atmospheric pressure: Unit of pressure equivalent to 760 torr (mm Hg).

Boil up: The point at which reflux begins in the head of the still. The vapor
temperature will rise rapidly as this occurs.

Charge: The sample in the pot flask to be distilled.
Distillate: The final product collected after distillation.

Head: The “head” is the top of the distillation column where the vapor
temperature is measured.

IBP: Initial Boiling Point per ASTM D1160
Pot: The flask where the sample is boiled.
Takeoff: Distillate removed from the still.

Takeoff rate: Amount of distillate removed from the still in a given period of
time. This value is usually reported in mls/minute or liters/hour

Throughput: The amount of liquid that can be distilled in a given time period.
Vacuum: Removal or evacuation of air and gas from a given space.

Vapor: The portion of the sample, which has been transformed from the liquid to
the gaseous phase.

Vapor Temperature: The temperature of the gaseous phase as measured at the

top or “head” of the distillation column. Sometimes this is referred to as the “head
temperature”.
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