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Remote Bulb Control (Continued)

Accessories
A packing nut is available for closed tank application. 
Specify the part number FTG13A-600R. 
Bulb wells (WEL14A Series) are available for liquid immersion applications. 
Refer to the selection chart or to Bulb Wells Catalog Page, LIT-1922135.

Replacement Parts
Code Number Description
CVR28A-617R Concealed adjustment cover
CVR28A-618R Visible scale cover
KNB20A-602R Replacement Knob Kit

Technical Specifications   
Electrical Ratings 
Motor Ratings VAC 120 208 240

Wide Range – Adjustable Differential
AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A 1

1. SPST and N.O. contact of SPDT control; 
SPDT N.C. contact- 16 amps 120 to 277 VAC

22 A, 120 to 277 VAC
Pilot Duty – 125 VA, 24 to 600 VAC

Fixed Differential and Close Differential
AC Full Load A 6.0 3.4 3.0
AC Locked Rotor A 36.0 20.4 18.0
Non-Inductive A 10 A, 24 to 277 VAC
Pilot Duty – 125 VA, 24 to 277 VAC

Case Compensated – Fixed Differential
A19AAC-4

AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A 1 22 A, 120 to 277 VAC
Pilot Duty – 125 VA, 24 to 600 VAC

A19AAD-12
AC Full Load A 6.0 3.4 3.0
AC Locked Rotor A 36.0 20.4 18.0
Non-Inductive A 10 A, 24 to 277 VAC
Pilot Duty – 125 VA, 24 to 277 VAC

Manual Reset
AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A 16.0 9.2 8.0
Pilot Duty – 125 VA, 24 to 600 VAC

Selection Charts (Continued)
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TSLL/TSH - Switch, Temperature Thermostat, CN TF115-001
TSLL7911 - Switch, Temperature Thermostat, CN TF115-001
TSLL-7941 - Switch, Temperature Thermostat, CN TF115-001
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1 Preliminary note
1.1 Symbols used

Instruction
> Reaction, result
[…] Designation of pushbuttons, buttons or indications

Cross-reference
Important note 
Non-compliance can result in malfunctions or interference.
Information 
Supplementary note.

2 Safety instructions
Please read this document prior to set-up of the unit. Ensure that the product is 
suitable for your application without any restrictions. 
If the operating instructions or the technical data are not adhered to, personal 
injury and/or damage to property can occur. 

media to be measured in all applications. 
Use in gases at pressures > 25 bar only after contacting the manufacturer ifm.

9.5 Service functions .........................................................................................22
9.5.1 Read min/max values for system pressure ........................................22
9.5.2 Reset all parameters to factory setting ...............................................22

10 Operation .........................................................................................................22
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11 Scale drawing  .................................................................................................23
12 Technical data ..................................................................................................24
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14 Factory setting .................................................................................................27
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High-pressure units (250 bar, 400 bar) are supplied with an integrated damping 
device to comply with the regulations for UL approval and to avoid any risk of 
injury in case of bursting when bursting pressure is exceeded.

Any manipulation of the damping device is not permissible.
When the damping device is removed, there is no damping function 
any more. ATTENTION: risk of injury!
For units with cULus approval this approval becomes invalid when the 
damping device is removed.

For the scope of validity cULus: 
The Sensor shall be connected only by using any R/C (CYJV2) cord, having suit-
able ratings.
The device shall be supplied from an isolating transformer having a secondary 
Listed fuse rated either 
a) max 5 amps for voltages 0~20 Vrms (0~28.3 Vp) or 
b) 100/Vp for voltages of 20~30 Vrms (28.3~42.4 Vp).

3 Functions and features
The unit monitors the system pressure in a plant.
3.1 Applications
Type of pressure: relative pressure 

Order no.
Measuring range

(in brackets:  
extended display range)

Permissible  
overpressure

Bursting  
pressure

bar PSI bar PSI bar PSI
PG2409 -1...1 (1.6) -14.52...14.52 (23.22) 10 145 30 435
PG2450 0...400 (600) 0...5800 (8700) 800 11600 1200 17400
PG2451 0...250 (400) 0...3625 (5800) 600 8700 1000 14500
PG2452 0...100 (160) 0...1449 (2322) 300 4350 700 9400
PG2453 -1...25 (40) -14.5...362.5 (580.0) 100 1450 350 5070
PG2454 -1...10 (16) -14.4...145 (232) 50 725 150 2175
PG2455 -1...4 (6.4) -14.5...58 (92.8) 30 435 100 1450
PG2456 -0.125...2.5 (4) -1.8...36.25 (58.00) 20 290 50 725
PG2457 -0.05...1 (1.6) -0.72...14.5 (23.20) 10 145 30 435
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Order no.
Measuring range

(in brackets:  
extended display range)

Permissible  
overpressure

Bursting  
pressure

mbar inH2O bar inH2O bar inH2O
PG2458 -12.5...250 (400) -5.0..100.4 (160.6) 10 4015 30 12044
PG2489 -5...100 (160) -2.00...40.16 (64.24) 4 1606 30 12044

Avoid static and dynamic overpressure exceeding the given overload pres-
sure by taking appropriate measures.
The indicated bursting pressure must not be exceeded.
Even if the bursting pressure is exceeded only for a short time, the unit 
may be destroyed. ATTENTION: risk of injury!
Use in gases at pressures > 25 bar only after contacting the manufacturer 
ifm.

4 Function
4.1 Processing of the measured signals

The unit generates 2 output signals according to the parameter settings.
OUT1 Switching signal for system pressure limit value.
OUT2 Analogue signal (4...20 mA, 20...4 mA).

The unit displays the current system pressure.
Analogue display: circular scale with pointer.
Digital display (alphanumeric display, 4 digits).

In addition, an LED ring with one of the following display options is available:
Display of set point and reset point. 
Trend display (rising pressure / falling pressure).
Lag indicator function for maximum value or minimum value.
Display of pulsating signals and pressure peaks.
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4.2 Pressure monitoring / switching function
OUT1 changes its switching state if it is above or below the set switching limits 
(SP1, rP1). The following switching functions can be selected:

First the set point (SP1) is set, then the reset point (rP1) with the requested 
difference.

The width of the window can be set by means of the difference between SP1 
and rP1. SP1 = upper value, rP1 = lower value.
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P = system pressure; HY = hysteresis; FE = window
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4.3 Pressure monitoring / analogue function
The analogue output can be configured.

[OU2] defines whether the set measuring range is provided as 4...20 mA 
([OU2] = [I]) or as 20...4 mA ([OU2] = [InEG]).

Scaling can be set by means of the teaching process or by entering a value for the 
ASP and AEP parameters.

Teaching the analogue start point [tASP] or setting the parameter [ASP] defines 
at which measured value the analogue signal is 4 mA (20 mA at [InEG]).
Teaching the analogue end point [tAEP] or setting the parameter [AEP] defines 
at which measured value the output signal is 20 mA (4 mA at [InEG]).

Minimum distance between [ASP] and [AEP] = 25 % of the final value of the 
measuring range.

Factory setting Measuring range scaled
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P = system pressure , MAW = initial value of the measuring range, MEW = final value of 
the measuring range
1 : [OU2] = [I]; 2 : [OU2] = [InEG]

In the set measuring range the output signal is between 4 and 20 mA ([OU2] = [I]) 
or between 20 and 4 mA ([OU2] = [InEG]).
It is also indicated:

System pressure above the measuring range: 
 - Output signal 20 to 20.5 mA at [OU2] = [I].
 - Output signal 4 to 3.8 mA at [OU2] = [InEG].
System pressure below the measuring range: 
 - Output signal 4 to 3.8 mA at [OU2] = [I].
 - Output signal 20 to 20.5 mA at [OU2] = [InEG].
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4.4 Customer-specific calibration
The customer-specific calibration changes the curve of measured values com-

[CAL]). 
Two calibration points can be defined (CP1, CP2). The two points are inde-
pendent of each other. They must be within the measuring range and not in the 
extended display range.
The zero point calibration [COF] influences the calibration of the curve of mea-

the curve of measured values.
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P = measured pressure;  
P‘ = modified measured value
CP1 = calibration point 1;  
CP1‘ = modified measured value for 
CP1
CP2 = calibration point 2;  
CP2‘ = modified measured value for 
CP2
1 = curve of measured values at fac-
tory setting
2 = curve of measured values after 
calibration
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5 Installation
Before installing and removing the unit: make sure that no pressure is ap-
plied to the system. Note: If 0% is displayed and no pointer is visible, this 
does not mean that no pressure is applied to the system !

We recommend horizontal installation for high medium temperatures.
The unit can be fixed to different process connections. Options are as follows:

1 Installation with seals to DIN EN 837-1
 Insert the unit and the seal into the process connection with cylindrical pipe thread 
G½ and tighten.

All seals to DIN EN 837-1 can be used if they are suitable for process connections 
with cylindrical pipe thread, e.g. flat seals or double-edge sealing rings.

2 Installation with sealing tape
 Insert the unit and the sealing tape into the process connection with G½ internal 
thread (e.g. welding adapter) and tighten.

3 Installation at flange G½ (based on DIN 3852-11)
The sealing ring on the sensor is used as process seal.
The upper sealing area on the process connection must be flush with the tapped hole 
and have a surface characteristic of min. Rz 6.3.

 Grease the sensor thread with a suitable paste.
 Insert the unit into the process connection.
 Tighten it using a spanner. Tightening torque: 35 Nm.

After installation the analogue display can be rotated / adapted to the instal-
lation position (to do so wear protective gloves). 
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6 Electrical connection
The unit must be connected by a qualified electrician.
The national and international regulations for the installation of electrical 
equipment must be adhered to.
Voltage supply according to EN 50178, SELV, PELV.

 Disconnect power.
 Connect the unit as follows:

OUT1 positive switching OUT1 negative switching
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Pin 1 Ub+
Pin 3 Ub-
Pin 4 (OUT1) Binary switching output pressure monitoring
Pin 2 (OUT2) Analogue output for system pressure
Core colours of ifm sockets:
1 = BN (brown), 2 = WH (white), 3 = BU (blue), 4 = BK (black)
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7 Operating and display elements

Mode/
Enter

Set

1

2

3
4

5

6

1: Analogue display
 - Display of the current system pressure in bar and PSI or mbar and inH2O.

2: LED ring

 - Display of set point and reset point.
 - Lag indicator function for maximum value or minimum value.
 - Display of pulsating signals and pressure peaks.
 - Trend display: rising pressure or falling pressure.

3: Indicator LEDs
 - LED 1 = system pressure of the digital display in bar.
 - LED 2 = system pressure of the digital display in mbar.
 - LED 3 = system pressure of the digital display in PSI.
 - LED 4 = system pressure of the digital display in  inH2O.
 - LED 6 = system pressure in % of the scaling (range ASP to AEP) or COF value in %.
 - LEDs 5, 7 =  not used.
 - LED 8 = switching status OUT1 (lights if output 1 is switched)

4: Alphanumeric display, 4 digits
 - Display of the current system pressure.
 - Display of the parameters and parameter values.

5: Touch button Set*
 - Setting of the parameter values (continuously by touching permanently; step by step by 
touching briefly several times).
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6: Touch button Mode/Enter*
 - Selection of the parameters and acknowledgement of the parameter values. 

* The two touch buttons are activated simply by touching / deactivated by releasing the 
touch button.
The touch button must be completely covered to be activated.
Slow covering (e.g. liquid flows over the display) does not activate the touch button.

8 Menu
8.1 Menu structure: main menu
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1: Change to menu level 2 (extended functions) 
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8.2 Explanation of the main menu
SP1/rP1 Upper / lower limit value for system pressure at which OUT1 switches.
OU1 Output function for OUT1:

Switching signal for the pressure limit values: hysteresis function [H ..] or 
window function [F ..], either normally open [. no] or normally closed [. nc].

OU2 Output function for OUT2:
Analogue signal for the current system pressure: 4...20 mA [I], 20...4 mA 
[InEG].

tCOF Teach zero-point calibration.
tASP Teach analogue start point for system pressure: set measured value at which 

4 mA is provided (20 mA if [OU2] = [InEG]).
tAEP Teach analogue end point for system pressure: set measured value at which 

20 mA is provided (4 mA if [OU2] = [InEG]).
EF Extended functions / opening of menu level 2.
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8.3 Menu structure: level 2 (extended functions)
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1: Change to the main menu
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8.4 Explanation of the menu level 2
Uni Standard unit of measurement for system pressure (bar or PSI).

SELd
Display mode:

Pressure in the unit set in [Uni].
Pressure in % of the set scaling of the analogue output.

ASP Analogue start point for system pressure: measured value at which 4 mA is 
provided (20 mA if [OU2] = [InEG]).

AEP Analogue end point for system pressure: measured value at which 20 mA is 
provided (4 mA if [OU2] = [InEG]).

HI Maximum value memory for system pressure.
LO Minimum value memory for system pressure.
COF Zero-point calibration.
dS1 Switch-on delay for OUT1.
dr1 Switch-off delay for OUT1.
P-n Switching logic for OUT1: pnp or npn.
dAP Damping for switching outputs and display.
dAA Damping for analogue output (OUT2).
diS Update rate and orientation of the display.
LED Setting for the LED ring.
CAL Calibration function (setting the curve of measured values).
CP1 Calibration point 1
CP2 Calibration point 2
rES Restore factory settings.
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9 Parameter setting
During parameter setting the unit remains in the operating mode. It continues its 
monitoring function with the existing parameters until the parameter setting has 
been completed.

immediately.
9.1 General parameter setting
3 steps must be taken for each parameter setting:

1 Select parameter 
 Touch [Mode/Enter] until the re-
quested parameter is displayed. Mode/

Enter
Set

2 Set parameter value
 Touch [Set] and keep it touched.

 > Current setting value of the param-
eter flashes for 5 s.

 > After 5 s: setting value is changed: 
step by step by touching briefly 
several times or continuously by 
touching permanently.

Mode/
Enter

Set

Numerical values are incremented continuously. To reduce the value: let the display 
move to the maximum setting value. Then the cycle starts again at the minimum 
setting value.

3 Acknowledge parameter value
 Touch [Mode/Enter] briefly.

 > The parameter is displayed again. 
The new setting value is saved.

Mode/
Enter

Set

Set other parameters
 Start again with step 1.

Finish parameter setting
 Touch [Mode/Enter] several times until the current measured value is displayed or wait 
for 15 s. 

 > The unit returns to the operating mode.

Timeout:
If no touch button is activated for 15 s during parameter setting, the unit returns to the 
operating mode with unchanged values.
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Change from menu level 1 to menu level 2:
 Touch [Mode/Enter] until [EF] is 
displayed.

Mode/
Enter

Set

 Touch [Set] briefly. 
 > The first parameter of the submenu is 

displayed (here: [Uni]).
If the menu level 2 is protected by an ac-
cess code, "Cod1" flashes in the display.

 Touch [Set] and keep it touched until 
the valid code no. appears.

 Touch [Mode/Enter] briefly.
On delivery by ifm electronic: no access 
restriction.

Mode/
Enter

Set

Locking / unlocking
The unit can be locked electronically to prevent an unintentional operation.

 Make sure that the unit is in the normal operating mode.
 Touch [Set], 
 additionally touch [Mode/Enter] and keep both buttons touched for 10 s.

 > The LED for the current unit of measurement flashes, the current system pressure 
continues to be displayed. After 10 s the display goes out for approx. 1 s. 

 Release [Mode/Enter] and [Set] again. Both buttons must be released within 4 s. If 
this does not happen, the unit remains unlocked.

 > [Loc] is displayed, the unit is locked. .

try to open the menu.
For unlocking:

 Make sure that the unit is in the normal operating mode.
 TTouch [Set], 
 additionally touch [Mode/Enter] and keep both buttons touched for 10 s.

 > The LED for the current unit of measurement flashes, the current system pressure 
continues to be displayed. After 10 s the display goes out for approx. 1 s.

 Release [Mode/Enter] and [Set] again. Both buttons must be released within 4 s. If 
this does not happen, the unit remains unlocked.

 > [uLoc] is displayed, the unit is unlocked. 
On delivery: unlocked.
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9.2 Configuration of the digital display (optional)
 Select [Uni] and set the unit of measurement:

 - [bAr] / [mbAr].
 - [PSI] / [inHO].

 Select [SELd] and set type of indication:
 - [P]: system pressure in the unit set in Uni.
 - [P%]: system pressure in % of the set scaling of the analogue output; 
the following applies: 0 % = ASP value / 100 % = AEP value.

Note: display “0 %” does not mean that no pressure is applied to the 
system.

 Select [diS] and set the update rate of the display:
 - [d1]: update of the measured values every 50 ms.
 - [d2]: update of the measured values every 200 ms.
 - [d3]: update of the measured values every 600 ms.
 - [OFF] = The measured value display is deactivated in the Run mode. 
Touching one of the buttons indicates the current measured value for 
15 s. Touching the [Mode/Enter] button again activates the display 
mode. The indicator LEDs remain active even if the display is deacti-
vated.

 Select [LED] and set the display function for the digital display and LED 
ring:
 - [SPRP]: One LED on the LED ring indicates the set point and a second 
LED the reset point.

 - [HInd]: 2 adjacent LEDs on the LED ring mark the lag indicator for 
maximum value ([HInd], high indication).

 - [LInd]: 2 adjacent LEDs on the LED ring mark the lag indicator for 
minimum value ([LInd], low indication).
To reset:

 Touch [Set] for 1 second.
 > The two LEDs jump to the current position of the pointer.

 - [Ph]: Display of pulsating signals and pressure peaks:
 - In case of quick pressure changes (quickly pulsating signals) the 
digital display and LED ring indicate the minimum value and the 
maximum value.

 - In case of one-time short pressure peaks the digital display and LED 
ring show the indication for a longer time.

 - [Pdir]: The LED ring indicates the trend of the pressure changes (5 
LEDs below the pointer for rising pressure; 5 LEDs above the pointer 
for falling pressure).

A damping set with dAP or dAA also has an effect on this display.
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9.3 Set output signals
9.3.1 Set output functions

 Select [OU1] and set the switching function:
 - [Hno] = hysteresis function/NO.
 - [Hnc] = hysteresis function/NC.
 - [Fno] = window function/NO.
 - [Fnc] = window function/NC.

 Select [OU2 ] and set the analogue function:
 - [I] = current signal proportional to pressure 4…20 mA.
 - [InEG] = current signal proportional to pressure 20…4 mA.

9.3.2 Set  switching limits
 Select [SP1] and set the value at which the output switches.

 Select [rP1] and set the value at which OUT1 switches off.
rP1 is always smaller than SP1. The unit only accepts values which are 
lower than SP1.

9.3.3 Scale analogue value for OUT2
 Set the minimum pressure requested in the system.
 Touch [Mode/Enter] until [tASP] appears.
 Touch [Set] and keep it touched.

 > Current setting value flashes.
 Release [Set] when the display stops flashing.

 > New setting value is displayed.
 Touch [Mode/Enter] briefly.

 > The current system pressure is defined as start value for the analogue 
signal. 

 Set the maximum pressure requested in the system.
 Touch [Mode/Enter] until [tAEP] appears.
 Touch [Set] and keep it touched.

 > Current setting value flashes.
 Release [Set] when the display stops flashing.

 > New setting value is displayed.
 Touch [Mode/Enter] briefly.

 > The current system pressure is defined as end value for the analogue 
signal.

If automatic setting is carried out at an invalid pressure value, [UL] or [OL] is displayed. 
After acknowledgement by [Mode/Enter] [Err] flashes, the ASP value / AEP value is not 
changed.
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As an alternative:
 Select [ASP] and set the measured value at which 4 mA is provided 
(20 mA at [OU2] = [InEG]).

 Select [AEP] and set the measured value at which 20 mA is provided 
(4 mA at [OU2] = [InEG]).

Minimum distance between ASP and AEP = 25 % of the final value of the 
measuring range (turn-down 1:4).

9.4 User settings (optional)
9.4.1 Carry out zero point calibration 

 Select [COF] and set a value between -5 % and 5 % of the final value of 
the measuring range. The internal measured value "0" is shifted by this 
value.

As an alternative: automatic adjustment of the offset in the range 0 bar ± 
5 %.

 Make sure that no pressure is applied to the system.
 Touch [Mode/Enter] until [tCOF] appears.
 Touch [Set] and keep it touched.

 > The current offset value (in %) flashes briefly.
 > The current system pressure is displayed.
 Release [Set].
 Touch [Mode/Enter] briefly (= to confirm the new offset value).

9.4.2 Set delay time for OUT1
[dS1] = switch-on delay / [dr1] = switch-off delay.

 Select [dS1] or [dr1] and set a value between 0.1 and 50 s (at 0.0 the 
delay time is not active).

9.4.3 Set switching logic for OUT1
 Select [P-n] and set [PnP] or [nPn].

9.4.4 Set damping for the switching signal
 Select [dAP] and set a value between 0.01 and 30 s.

dAP value = response time between pressure change and change of the 
switching status in seconds.
[dAP] influences the switching frequency: fmax = 1 ÷ 2dAP.
[dAP] also has an effect on the display.
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9.4.5 Set damping for the analogue signal
 Select [dAA] and set a value between 0.01 and 30 s.

dAA value = response time between pressure change and change of the 
analogue signal in seconds.

9.4.6 Calibrate curve of measured values
If the unit is to adopt the settings for the calibration points, the following conditions must be 
adhered to:

 - CP1 and CP2 must be within the measuring range (i.e. between ASP and AEP).
 - CP1 and CP2 must not be in the extended display range.
 - Minimum distance between the calibration points CP1 and CP2 = 5 % of the final value of 
the measuring range.

 - Maximum correction value = ± 2 % of the final value of the measuring range.
 Set a defined reference pressure between ASP and AEP in the system.
 Select [CAL].
 Touch [Set] briefly.

 > [CP1] is displayed.
 Touch [Set] for 5 s.

 > The pressure measured by the unit is displayed.
 Touch [Set] until the set reference pressure is indicated (measured 
pressure = reference pressure) or the corresponding analogue signal is 
provided to OUT2.

 Touch [Mode/Enter] briefly.
 > [CP1] is displayed.
 Touch [Mode/Enter] briefly.

 > [CP2] is displayed.
Continue with a) or b).
a) Finish calibration:

 Touch [Mode/Enter] briefly.
 > [CAL] is displayed. 

b) Change a 2nd point on the curve of measured values:
 Set a second defined reference pressure in the system.
 Touch [Set] for 5 s.

 > The pressure measured by the unit is displayed.
 Touch [Set] until the set reference pressure is indicated (measured 
pressure = reference pressure) or the corresponding analogue signal is 
provided to OUT2.

 Touch [Mode/Enter] briefly.
 > [CP2] is displayed.
 Touch [Mode/Enter] briefly.

 > [CAL] is displayed, the process is finished.
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9.5 Service functions
9.5.1 Read min/max values for system pressure

 Select [HI] or [LO] and touch [Set] briefly.
[HI] = maximum value, [LO] = minimum value.
Delete memory:

 Select [HI] or [LO].
 Touch [Set] and keep it touched until [----] is displayed.
 Touch [Mode/Enter] briefly.

9.5.2 Reset all parameters to factory setting
 Select [rES].
 Touch [Set] and keep it touched until [----] is displayed.
 Touch [Mode/Enter] briefly.

It is recommended to take down your own settings in the table before carry-

10 Operation
After power on, the unit is in the Run mode (= normal operating mode). It carries 
out its measurement and evaluation functions and provides output signals accord-
ing to the set parameters.

Reset the lag indicator (if [LED] = [HInd] or [LInd]):
 Touch [Set] for 1 second.

 > The two lag indicator LEDs jump to the current position of the pointer.
10.1 Read set parameters

 Touch [Mode/Enter] until the requested parameter is displayed.
 Touch [Set] briefly.

 > The unit displays the corresponding parameter value for about 15 s. After 
another 15 s it returns to the Run mode.

10.2 Error indications
[OL] Overload pressure (measuring range exceeded).
[UL] Underload pressure (below measuring range).
[SC1] Short circuit in OUT1. The output is switched off as long as the short circuit 

persists.
[Err] Flashing: internal error, invalid entry.

The messages SC1 and Err are displayed even if the display is switched off.
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11 Scale drawing 
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1: analogue display
2: digital display
3: touch button (programming button)
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12 Technical data
Operating voltage [V] ........................................................................................... 18...32 DC 
Current consumption [mA] .................................................................................. < 70 (24 V)
Current rating [mA] ......................................................................................................... 250 
Short-circuit protection; reverse polarity protection / overload protection, integrated 
watchdog 
Voltage drop [V]  .............................................................................................................. < 2
Power-on delay time [s]  ..................................................................................................... 6 
Min. response time switching output [ms] .......................................................................... 9
Switching frequency [Hz]  ..................................................................................................75 
Analogue output   ...............................................................................  4...20 mA / 20...4 mA 

 ................................................................................................. (Ub - 10) x 50 
Step response time analogue output [ms]  ....................................................................... 28
Accuracy / deviations (in % of the span)1)

PG2409
PG2452

...
PG2458

PG2450
PG2451
PG2489

Switch point accuracy < ± 0.5 < ± 0.6
Switch point accuracy in the extended display 
range < ± 1.5 < ± 1.5

Characteristics deviation < ± 0.25 (BFSL) 
< ± 0.5 (LS)

< ± 0.35 (BFSL) 
< ± 0.6 (LS)

Hysteresis < 0.25 < 0.5
Repeatability (in case of temperature fluctuations 
< 10 K) < ± 0.1 < ± 0.1

Long-term stability (in % of the span / 6 months) < ± 0.1 < ± 0.1
Temperature coefficients (TEMPCO) in the compensated temperature range 0 ...70°C (in 
% of the span per 10 K)

PG2409
PG2452

...
PG2458

PG2450
PG2451
PG2489

Greatest TEMPCO of the zero point < ± 0.2 < ± 0.3
Greatest TEMPCO of the span < ± 0.2 < ± 0.3
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Materials (wetted parts)  .......................................................... stainless steel 316L / 1.4404
 ceramics (Al2O3); FPM 
Housing materials ............................ stainless steel 316L / 1.4404; PA; FPM (Viton); PTFE;  
 viewing glass: laminated safety glass 4 mm
Protection rating   ............................................................................................IP 67 / IP 69K
Protection class ..................................................................................................................III

 .........................................................................> 100 (500 V DC)
Shock resistance [g] ................................................................ 50 (DIN IEC 68-2-27, 11 ms)
Vibration resistance [g] ..................................................20 ( DIN IEC 68-2-6, 10 - 2000 Hz)
Switching cycles min. .......................................................................................... 100 million
Ambient temperature [°C] ....................................................................................... -20 ... 80
Medium temperature [°C] ......................................................................................... -25...80
Storage temperature [°C]........................................................................................ -40...100 
EMC  EN 61000-4-2 ESD:  ....................................................................................... 4 / 8 kV 
 EN 61000-4-3 HF radiated:  ............................................................................  10 V/m 
 EN 61000-4-4 Burst:  ........................................................................................... 2 kV 
 EN 61000-4-5 Surge:  .................................................................................. 0.5 / 1 kV 
 EN 61000-4-6 HF conducted:  ............................................................................  10 V 

1) 1) All indications are referred to a turn-down of 1:1

13 Setting ranges
SP1 rP1 ASP AEP

min max min max min max min max

PG
24

09 bar -0.992 1.600 -1.000 1.592 -1.000 1.100 -0.500 1.600 0.004

PSI -14.40 23.22 -14.52 23.10 -14.52 15.96 -7.26 23.22 0.06

PG
24

50 bar 2 600 0 598 0 500 100 600 1

PSI 30 8700 0 8670 0 7250 1450 8700 10

PG
24

51 bar 1.0 400.0 0.0 399.0 0.0 350.0 50.0 400.0 0.5

PSI 15 5800 0 5785 0 5075 725 5800 5

PG
24

52 bar 0.4 160.0 0.0 159.6 0.0 135.0 25.0 160.0 0.2

PSI 6 2322 0 2316 0 1959 363 2322 3
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SP1 rP1 ASP AEP
min max min max min max min max

PG
24

53 bar -0.90 40.00 -1.00 39.90 -1.00 33.75 5.25 40.00 0.05

PSI -13.0 580.0 -14.5 578.5 -14.5 489.5 76.0 580.0 0.5

PG
24

54 bar -0.96 16.00 -1.00 15.96 -1.00 13.50 1.50 16.00 0.02

PSI -14.0 232.0 -14.4 231.6 -14.4 195.8 21.8 232.0 0.2

PG
24

55 bar -0.98 6.40 -1.00 6.38 -1.00 5.40 0.00 6.40 0.01

PSI -14.2 92.8 -14.5 92.5 -14.5 78.3 0.0 92.8 0.1

PG
24

56 bar -0.115 4.000 -0.125 3.990 -0.125 3.350 0.525 4.000 0.005

PSI -1.65 58.00 -1.80 57.85 -1.80 48.60 7.60 58.00 0.05

PG
24

57 bar -0.046 1.600 -0.050 1.596 -0.050 1.340 0.200 1.600 0.002

PSI -0.66 23.20 -0.72 23.14 -0.72 19.58 2.90 23.20 0.02

PG
24

58 mbar -11.5 400.0 -12.5 399.0 -12.5 337.5 50.0 400.0 0.5

inH2O -4.6 160.6 -5.0 160.2 -5.0 135.6 20.0 160.6 0.2

PG
24

89 mbar -4.6 160.0 -5.0 159.6 -5.0 135.0 20.0 160.0 0.2

inH2O -1.84 64.24 -2.00 64.08 -2.00 54.24 8.00 64.24 0.08
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14 Factory setting
Factory setting User setting

SP1 25.0 % VMR*
rP1 24.9 % VMR*
OU1 Hno
OU2 I
COF / tCOF 0.0
ASP / tASP 0 % VMR*
AEP / tAEP 100 % VMR*
Uni bAr / mbAr
SELd P
dS1 0.0
dr1 0.0
P-n pnp
dAP 0.06
dAA 0.03
dis d2
LED SPRP
CP1 0.00
CP2 0.00
* = the indicated percentage of the final value of the measuring range (VMR) of the cor-
responding sensor is set.

More information at www.ifm.com
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Material Safety Data Sheet
Citric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Citric acid

Catalog Codes: SLC5449, SLC2665, SLC4453, SLC1660,
SLC3451

CAS#: 77-92-9

RTECS: GE7350000

TSCA: TSCA 8(b) inventory: Citric acid

CI#: Not available.

Synonym:   2-Hydroxy-1,2,3-propanetricarboxylic acid

Chemical Name: Citric Acid

Chemical Formula: C6H8O7

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Citric acid 77-92-9 100

Toxicological Data on Ingredients: Citric acid: ORAL (LD50): Acute: 5040 mg/kg [Mouse]. 3000 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of inhalation (lung irritant). Slightly hazardous in case of skin contact (irritant,
sensitizer), of ingestion. The amount of tissue damage depends on length of contact. Eye contact can result in corneal
damage or blindness. Skin contact can produce inflammation and blistering. Severe over-exposure can produce lung damage,
choking, unconsciousness or death.

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS:
Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may
be toxic to teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure
of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can produce local skin destruction, or
dermatitis. Repeated inhalation of dust can produce varying degree of respiratory irritation or lung damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 1010°C (1850°F)

Flash Points: Not available.

Flammable Limits: LOWER: 0.28 Kg/M3 (Dust) UPPER: 2.29 Kg/M3 (Dust)

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Slightly explosive in presence of open flames and sparks. Non-explosive in presence of shocks.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: As with most organic solids, fire is possible at elevated temperatures

Special Remarks on Explosion Hazards:
Fine dust dispersed in air in sufficient concentrations, and in the presences of an ignition source is a potential dust explosion
hazard.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray to reduce vapors.
Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance on
disposal. Finish cleaning by spreading water on the contaminated surface and allow to evacuate through the sanitary system.
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Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Avoid contact with eyes. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Keep away from
incompatibles such as oxidizing agents, reducing agents, metals, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Safety glasses. Lab coat. Gloves (impervious). Dust respirator. Be sure to use an approved/certified respirator or equivalent.
The dust respirator should be used for conditions where exposure has exceeded recommended exposure limits, dust is
apparent, and engineering controls(adequate ventilation) are not feasible.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
No exposure guidelines have been established. ACGIH, NIOSH and OSHA have not developed exposure limits for this
product. The exposure limits given below are for particulates not otherwise classified: ACGIH: 10 mg/m3 TWA (Total Inhalable
fraction); 3 mg/m3 TWA (Respirable fraction) OSHA: 15 mg/m3 TWA (Total dust); 5 mg/m3 TWA (Respirable Fraction)

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline powde)

Odor: Odorless.

Taste: Acid. (Strong.)

Molecular Weight: 192.13 g/mole

Color: Not available.

pH (1% soln/water): Not available.

Boiling Point: Decomposes.

Melting Point: 153°C (307.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.665 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -1.7
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Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Soluble in cold water, hot water, diethyl ether. Insoluble in benzene.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, reducing agents, metals, alkalis.

Corrosivity:
Corrosive in presence of aluminum, of zinc, of copper. Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Incompatible with oxidizing agents, potassium tartrate, alkali, alkaline earth carbonates and bicarbonates, acetates, and
sulfides, metal nitrates

Special Remarks on Corrosivity: Will corrode copper, zinc, aluminum and their alloys.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 3000 mg/kg [Rat].

Chronic Effects on Humans: May cause damage to the following organs: teeth.

Other Toxic Effects on Humans:
Hazardous in case of inhalation (lung irritant). Slightly hazardous in case of skin contact (irritant, sensitizer), of ingestion.

Special Remarks on Toxicity to Animals: LDL[Rabbit] - Route: oral; Dose: 7000mg/kg

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes mild to moderate skin irritation. May cause skin sensitization, an allergic reaction,
which becomes evident upon re-exposure to this material. Eyes: Causes moderate to severe eye irritation and possible
injury. Ingestion: May cause gastrointestinal (digestive) tract irritation with nausea, vomiting, diarrhea. Excessive intake may
cause erosion of teeth and hypocalcemia (calcium deficiency in blood). May affect behavior/central nervous system (tremor,
convulsions, muscle contraction or spasticity). Inhalation: Causes moderate respiratory tract and mucous membrane irritation.
Chronic Potential Health Effects: Frequent intake of citrated beverages may cause erosion of dental enamel and irritation of
mucous membranes.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.
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Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Citric acid

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS E: Corrosive solid.

DSCL (EEC):
R36/37/38- Irritating to eyes, respiratory system and skin. S26- In case of contact with eyes, rinse immediately with plenty of
water and seek medical advice. S37/39- Wear suitable gloves and eye/face protection.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: e

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves (impervious). Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate
respirator when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 04:56 PM
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Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Sodium Hypochlorite, 5% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Hypochlorite, 5%

Catalog Codes: SLS1654

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Sodium hypochlorite; Sodium
hydroxide; Water

CI#: Not applicable.

Synonym:   Chlorine Bleach, Bleach, Soda Bleach,
Chlorox; Sodium Hypochlorite, Solution, 5% Available
Chlorine

Chemical Name: Hypochlorous acid, sodium salt, solution

Chemical Formula: Not applicable.

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium hypochlorite 7681-52-9 4-7

Sodium hydroxide 1310-73-2 <1

Water 7732-18-5 >92

Toxicological Data on Ingredients: Sodium hypochlorite: ORAL (LD50): Acute: 5800 mg/kg [Mouse]. 8910 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, . Hazardous in case of skin contact
(corrosive), of eye contact (corrosive). Slightly hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid
or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin
contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by
coughing, choking, or shortness of breath. Prolonged exposure may result in skin burns and ulcerations. Over-exposure by
inhalation may cause respiratory irritation. Inflammation of the eye is characterized by redness, watering, and itching. Skin
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.
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Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.)
by IARC [Sodium hypochlorite]. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. [Sodium hypochlorite].
Mutagenic for mammalian somatic cells. [Sodium hydroxide]. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to lungs, mucous membranes, skin, eyes. Repeated or prolonged
exposure to the substance can produce target organs damage. Repeated or prolonged contact with spray mist may produce
chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract
irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: combustible materials, metals, organic materials

Explosion Hazards in Presence of Various Substances:
Slightly explosive in presence of open flames and sparks. Non-explosive in presence of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Releases chlorine when heated above 35 deg. C. The substance itself is non-combustible and does not burn. However,
when heated to decomposition it emits corrosive and/or toxic fumes. May ignite combustibles. Fire risk in contact with organic
materials. Contact with metals may evolve flammable hydrogen gas.
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Special Remarks on Explosion Hazards:
Anydrous Sodium Hypochlorite is very explosive. Primary amines and calcium hypochlorite or sodium hypochlorite react
to form normal chloroamines, which are explosive. Interaction of ethyleneimine with sodium (or other) hypochlorite gives
the explosive N-chloro cmpd. Removal of formic acid from industrial waste streams with sodium hypochlorite soln becomes
explosive at 55 deg C. Several explosions involving methanol and sodium hypochlorite were attributed to formation of methyl
hypochlorite, especially in presence of acid or other esterification catalyst. Use of sodium hypochlorite soln to destroy acidified
benzyl cyanide residues caused a violent explosion, thought to have been due to formation of nitrogen trichloride. (Sodium
hypochlorite)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:
Corrosive liquid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance
damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible
material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or
the label. Avoid contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials,
organic materials, metals, acids.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Air Sensitive Sensitive to light. Store in
light-resistant containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
Sodium hypochlorite TWA: 1 CEIL: 1 (ppm as Cl2) STEL: 1 (ppm as Cl2) from ACGIH (TLV) [United States] Sodium hydroxide
STEL: 2 (mg/m3) from ACGIH (TLV) [United States] TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United States] CEIL: 2 (mg/
m3) from NIOSH Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Liquid.

Odor: Characteristic. Chlorine-like (Slight.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light greenish yellow

pH (1% soln/water): Neutral.

Boiling Point: Decomposition temperature: 40°C (104°F)

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: 1.07 - 1.093 (Water = 1)

Vapor Pressure: 2.3 kPa (@ 20°C)

Vapor Density: The highest known value is 0.62 (Air = 1) (Water).

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials. light, air, heat

Incompatibility with various substances: Reactive with reducing agents, combustible materials, organic materials, metals,
acids.

Corrosivity:
Extremely corrosive in presence of aluminum. Corrosive in presence of stainless steel(304), of stainless steel(316). Non-
corrosive in presence of glass.

Special Remarks on Reactivity:
Decomposed by carbon dioxide from air. Slowly decomposes on contact with air. Unstable in air unless mixed with sodium
hydroxide. Incompatible with ammonium acetate, ammonium carbonate, ammonium nitrate, ammonium oxalate, and
ammonium phosphate. Decompostion of sodium hypochlorite takes place within a few seconds with these salts. Also
incompatible with primary amines, phenyl acetonitrile, ethyleneimine, methanol, acidified benzyl cyanide, formic acid,
urea, nitro compounds, methylscellulose, celloluse, aziridine, ether, ammonia. Mixing this product with chemicals (e.g.
ammonia, acids, detergents, etc.) or organic matter (e.g. urine, feces, etc.) will release chlorine gas. Chloramine gas may be
evolved when ammonia and bleach are mixed. Decomposed by hot water. Sensitive to light. Exposure to light accelerates
decompositon.

Special Remarks on Corrosivity:
Sodium Hypochlorite is extremely corrosive to brass, and moderately corrosive to bronze. There is no corrosivity information
for copper.

Polymerization: Will not occur.
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Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 5800 mg/kg [Mouse]. (Sodium hypochlorite).

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Sodium hypochlorite]. MUTAGENIC
EFFECTS: Mutagenic for bacteria and/or yeast. [Sodium hypochlorite]. Mutagenic for mammalian somatic cells. [Sodium
hydroxide]. Contains material which may cause damage to the following organs: lungs, mucous membranes, skin, eyes.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion, . Hazardous in case of skin contact (corrosive), of eye contact
(corrosive). Slightly hazardous in case of inhalation (lung sensitizer, lung corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: May affect genetic material (mutagenic) (Sodium hypochlorite)

Special Remarks on other Toxic Effects on Humans:
Potential Health Effects: Can cause severe irritation and possible burns to skin and eyes. Eye contact may also cause
corneal and conjunctival edema, conjunctival hemorrhages. Contact with skin may also cause vesicular eruptions and
eczematoid dermatitis which becomes evident upon re-exposure. Prolonged or repeated eye contact may cause conjunctivitis.
Ingestion can cause burns to the digestive tract. Symptoms may include: 1. pain and inflammation of the mouth, pharynx,
esophagus, and stomach, 2. erosion of the mucous membranes (chiefly of the stomach), nausea, vomiting, choking,
coughing, hemorrhage, 3. circulatory collapse with cold and clammy skin (due to methemoglobinemia), cyanosis, and shallow
respirations, 4. confusion, delirium, coma, 5. edema of the pharynx, glottis, larynx with stridor and obstruction, 6. perforation
of the esophagus, or stomach, with mediastinitis or peritonitis. Inhalation causes slight to severe respiratory tract irritation and
delayed pulmonary edema. Prolonged or repeated inhalation may cause allergic respiratory reaction (asthma).

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Dilute with water and flush to sewer of local ordinances allow, otherwise, whatever cannot be saved for recovery or recycling
should be managed in an appropriate and approved waste disposal facility. Waste must be disposed of in accordance with
federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Hypochlorite solution UNNA: 1791 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
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Federal and State Regulations:
Illinois toxic substances disclosure to employee act: Sodium hydroxide Illinois chemical safety act: Sodium hydroxide New
York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania RTK:
Sodium hypochlorite; Sodium hydroxide Florida: Sodium hypochlorite Minnesota: Sodium hypochlorite; Sodium hydroxide
Massachusetts RTK: Sodium hypochlorite; Sodium hydroxide New Jersey: Sodium hypochlorite; Sodium hydroxide Louisiana
spill reporting: Sodium hydroxide TSCA 8(b) inventory: Sodium hypochlorite; Sodium hydroxide; Water CERCLA: Hazardous
substances.: Sodium hypochlorite: 100 lbs. (45.36 kg); Sodium hydroxide: 1000 lbs. (453.6 kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): CLASS E: Corrosive liquid.

DSCL (EEC):
R8- Contact with combustible material may cause fire. R31- Contact with acids liberates toxic gas. R36/38- Irritating to eyes
and skin. S28- After contact with skin, wash immediately with plenty of water. S36/37/39- Wear suitable protective clothing,
gloves and eye/face protection. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label
where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 0

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 1

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 06:32 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet 

 
 
 

 
 
 
 
Section I - Product Identification 
Trade Name and Synonyms Part Numbers:  

AEON-PD 28G23; 28G24; 28G25; 28G28; 28G40; 28G41 Health Emergency Phone Number 
Manufacturer’s Name (217) 222-5400  
     Gardner Denver, Inc. 

 
Safety Department  

Address 
     1800 Gardner Expressway - Quincy, IL 62305 

 
 
 

Product Identification Transport Emergency Phone  Number 
     Positive Displacement Blower Lubricant (800) 424-9300 (CHEMTREC) 
Chemical Names and Synonyms  
     Polyalphaolefin 

Use or Description 
     Gear Oil 

 
 
 

Section II - Composition/Information on Ingredients 
Chemical Family:      Synthetic Hydrocarbon CAS Number     Proprietary 
Formula:                    C10nH20n+2   
 
 
 

Section III - Chemical and Physical Properties 
Appearance: Blue Liquid Specific Gravity: (water=1):0.84-0.89 
Odor: None Vapor Pressure: <0.01mmHg@20oC 
Volatile, Percent by 
Volume: 

0% Solubility in Water: Insoluble 

Boiling Point: >600oF Evaporation Rate 
(butyl acetate=1): 

Nil 

 
 

Section IV - Hazards Identification 
Threshold Limit Value: 5mg/m3 ACGIH 
Situations to Avoid Avoid breathing oil mists. 
This product is non-hazardous.  The product contains no known carcinogens.  No special warning labels are required under 
OSHA 29 CFR 1910. 1200. 
 
 

Section V - First Aid Measures 
Eye Contact: Flush eyes with water for 15 minutes and consult physician. 
Skin Contact: Upon contact with skin, wash with soap and water.  

Inhalation: Product is not toxic by inhalation.  If oil mist is inhaled, remove to fresh air and consult physician.  
Ingestion: Consult physician at once.   DO NOT INDUCE VOMITING.  May cause nausea and diarrhea.  
To the best of our knowledge the toxicity of this product has not been fully investigated.  Analogous compounds are considered to 
be essentially non-toxic. 
 

Section VI - Fire Fighting Measures 
Flash Point:   

405-495°F   
Method: 
     Cleveland Open Cup - COC 

 

Flammable Limits:                                   Not established 
Autoignition Temperature:                     No data 

Extinguishing Media:                              Dry chemical; CO2 foam; water spray (fog) 
Fire Fighting Instructions:                      Burning fluid may evolve irritating/noxious fumes.  Firefighters should use NIOSH/MNSA   
                                                                  Approved self-contained breathing apparatus.  Use water to cool fire-exposed containers. 
                                                                  Use water carefully near exponed liquid to avoid frothing and splashing of hot liquid. 
NFPA Classification:                              Not established 
 
 
 

H.M.I.S. 
Health:           0 
Flammability: 1 
Reactivity:     0 
These ratings should be 
used only as a part of a fully 
implemented H.M.I.S. 
program. 
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Section VII - Stability and Reactivity 
Chemical Stability Stable 
Conditions to Avoid: Excessive heat 
Incompatibility with other 
Materials: 

Strong oxidizers 

Hazardous Decomposition 
Products: 

Analogous compounds evolve carbon monoxide, carbon dioxide, and other unidentified 
fragments when burned.  

Hazardous Polymerization: Will not occur. 
 
 
 

Section VIII - Accidental Release Measures 
Safeguards (Personnel): Wear suitable protective equipment, especially goggles.  
Initial Containment: Stop source of spill.  Dike spill area.  Use absorbent materials to soak up fluid (i.e. sand, 

sawdust, and commercially available materials.)  
Spill Clean-Up: Wash spill area with large amount of water.  Properly dispose of all materials  
 
 
 

Section IX - Handling and Storage 
Handling (Personnel): Do not take internally. Avoid contact with skin, eyes, and clothing. Upon contact with skin, 

wash with soap and water. Flush eyes with water for 15 minutes and consult physician. Wash 
contaminated clothing before reuse. 

Handling (Physical Aspects):  

Storage: Keep container tightly sealed when not in use. 
 
 
 

Section X - Exposure Controls/Personal Protection 
ENGINEERING CONTROLS: 

Ventilation: Local exhaust 
PERSONAL PROTECTIVE EQUIPMENT: 

Respiratory Protection: 
  

Use in well ventilated area 

Protective Gloves: Not required, but recommended, especially for prolonged exposure. 

Eye Protection: Goggles 

Other Protective 
Equipment: 

 

EXPOSURE GUIDELINES: 
               Applicable Exposure Limits: 
 
 

Section XI - Toxicological Information 
Animal Data: No specific animal toxicological data available for this product. 
 
 
 

Section XII - Ecological Information 
Ecotoxicological Information: No specific aquatic data available for this product. 
 
 
 

Section XIII - Disposal Considerations 
Waste Disposal: Incinerate this product and all associated wastes in a licensed facility in accordance with 

Federal, state, and local regulations. 
Container Disposal:  
 
 
 

Section XIV - Transportation Information 
Shipping Information: DOT - Not regulated. 

ICAO/IMO - Not restricted. 
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Section XV - Regulatory Information 
U.S. FEDERAL REGULATIONS: 

OSHA Hazard Determination: Under normal conditions of use, this material is not known to be hazardous as defined 
by OSHA’s Hazard Communication Standard, 29 CFR 1910.1200. 

CERCLA/Superfund: This material is not known to contain hazardous substances in sufficient quantity to 
make it subject to CERCLA regulations. 

SARA, Title III, 302/304: This material is not known to contain extremely hazardous substances. 
Title III Hazard Classifications 
Sections 311, 312: 

Acute:  No      
Chronic:  No 
Reactivity:  No 
Pressure:  No 
Fire:  No 

SARA Title III, 313: This material is not known to contain any chemical(s) at a level of 1.0% or greater 
(0.1% for carcinogens) on the list of Toxic Chemicals and subject to release reporting 
requirements. 

TSCA: Material and/or components are listed in the TSCA Inventory of Chemical Substances 
(40 CFR 710). 

RCRA: This material has been evaluated for RCRA characteristics and does not meet 
hazardous waste criteria if discarded in its purchased form.  Because of product use, 
transformation, mixing, processing, etc., which may render the resulting material 
hazardous, it is the product user’s responsibility to determine at the time of disposal 
whether the material meets RCRA hazardous waste criteria. 

Clean Water Act: This material is not known to contain any ingredient(s) subject to the Act. 
STATE REGULATIONS (U.S.): 

California “Prop 65”: Product may contain ingredient(s) known to the State of California to cause cancer, 
birth defects, or other reproductive harm, but the degree of exposure poses a health 
risk that is below the Prop 65 No Significant Risk Level for the listed chemical(s). 

     Pennsylvania Worker & 
     Community Right to Know 
     Act: 

 
This material is not known to contain any ingredient(s) subject to the Act. 
 

CANADIAN REGULATIONS: This is not a WHMIS controlled product. Transport/Medical Emergency Phone 
Number: 613-348-3616. 

 
 
 
Section XVI - Other Information 
NFPA, NPCA-HMIS:   

NFPA Rating:   

Health 0 Personal Protection B 

Flammability 1  

Reactivity 0  

NPCA-HMIS Rating:   

Health  Personal Protection B 

Flammability   

Reactivity   
 
This information in this material safety data sheet should be provided to all who use, handle, store, transport, or are otherwise exposed to this 
product. 
 
 
 
 
 
 
 
 
 
November 2008 
BP-55 
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NOVOZYMES BIOLOGICALS, INC.
111 Kessler Mill Road
Salem, VA 24153

Telephone number: 540-389-9361 Fax: 540-389-9364

Emergency Contact: 540-389-9361 CHEMTREC: 1-800-424-9300

Product Code –7009848
BI-CHEM ® DC CWT Blend CAN Page 1 of 4

Material Safety Data Sheet Date: 03/31/2006

SECTION I—PRODUCT IDENTIFICATION

NAME: –BI-CHEM ® DC CWT Blend CAN PRODUCT CODE - 7009848

DOT CLASS: Not Regulated.
UN NUMBER: NA
PROPER SHIPPING NAME: NA

HMIS RATING & CANADIAN WHMIS CLASSIFICATION

HEALTH 1 CANADIAN WHMIS CLASSIFICATION: D 2 B
FIRE 0
REACTIVITY 0

SECTION II - INGREDIENTS

ALL COMPONENTS APPEAR ON THE TSCA INVENTORY AND CANADIAN DSL LIST. COMPONENTS
NOT LISTED ARE EITHER NON HAZARDOUS OR IN CONCENTRATIONS OF LESS THAN 1%.

Ingredient Name CAS Number OSHA PEL ACGIH TLV/TWA
Viable Bacterial Cultures NA NA NA

SECTION III – PHYSICAL CHARACTERISTICS
Boiling Point No Data Appearance and Odor Tan free flowing grain like

substance, earthly odor.
Bulk Density Approximately 0.66-0.77 gm/cm3 Melting Point No Data
NA 6.5 - 8.5 Vapor Density No Data
Vapor Pressure No Data Solubility Minimal
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NOVOZYMES BIOLOGICALS, INC.
111 Kessler Mill Road
Salem, VA 24153

Telephone number: 540-389-9361 Fax: 540-389-9364

Emergency Contact: 540-389-9361 CHEMTREC: 1-800-424-9300

Product Code –7009848
BI-CHEM ® DC CWT Blend CAN Page 2 of 4

SECTION IV – FIRE/EXPLOSION

Flash Point: No data
Flash Point Method

Used: NA

LEL: Not know
UEL: Not known

Extinguishing Media: Water spray, carbon dioxide or dry chemical.

Special Fire Fighting Procedures: None

Unusual Fire and Explosion Hazards: None known.

SECTION V – REACTIVITY DATA

Stable: X Unstable:

Incompatibility: Strong acids or alkali compounds may inactivate biological cultures.

Hazardous Decomposition or By Products: Not Known.

Hazardous Polymerization: Will not occur.

SECTION VI – HEALTH HAZARD DATA
Acute Health Affects

Routes of Entry: Inhalation: yes Absorption: no Ingestion: yes Eyes: yes

Eyes: This product may cause eye irritation.

Skin Contact: Could cause mild skin irritation after prolonged contact.

Inhalation: Inhaling dust from this product could cause irritation to the lungs and mucus membranes.

Ingestion: Ingestion of this product could cause irritation to the mouth and throat or cause choking.

Signs and Symptoms of Over Exposure: None Known
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NOVOZYMES BIOLOGICALS, INC.
111 Kessler Mill Road
Salem, VA 24153

Telephone number: 540-389-9361 Fax: 540-389-9364

Emergency Contact: 540-389-9361 CHEMTREC: 1-800-424-9300

Product Code –7009848
BI-CHEM ® DC CWT Blend CAN Page 3 of 4

Aggravated Medical Conditions: None known, however persons with respiratory problems should avoid breathing
dust from this product.

Supplemental Health Information: None

Emergency First Aid Procedures

Eye Contact: Rinse eyes with water for fifteen minutes, if irritation persists, see a physician.

Inhalation: Move person to fresh air and avoid breathing dust from product. If breathing problems develop, seek the
care of a physician.

Skin Contact: Wash the product off the skin with soap and water; if irritation develops seek the care of a physician.

Ingestion: Do not induce vomiting, if victim is choking clear airway and seek medical attention.

SECTION VII – SPILL OR LEAK PROCEDURE

Steps to be taken in case material is spilled or leaked:

Waste Disposal Method: Contain and collect material, place in proper container for reuse or disposal.
Dispose of materials in accordance with all federal, state and local laws.

Precautions To Be Taken In Handling and Storage: Store in a location away from children, food items and
potable water.
Store in an area out of the direct sunlight, keep container closed when not in use, avoid storing in a damp
environment.
Always wash hands with soap and water before handling food or smoking.
Use good chemical hygiene practices when working with any chemical.

Other Precautions: None

SECTION VIII – CONTROL MEASURES (PPE)

Respiratory Protection: Use a NIOSH approved dust mask to control nuisance dust.

Protective Gloves: Recommended. Disposable nitrite exam gloves are suitable for preventing prolonged contact
with the skin.

Eye Protection: Safety glasses with side shields are recommended.

Other Protective Clothing: None required, however, avoid prolonged contact with the skin from soiled clothing.

Ventilation: Local exhaust should be sufficient. Avoid creating dust from the product. If used in a manner that
creates dust, mechanical ventilation may be necessary.
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NOVOZYMES BIOLOGICALS, INC.
111 Kessler Mill Road
Salem, VA 24153

Telephone number: 540-389-9361 Fax: 540-389-9364

Emergency Contact: 540-389-9361 CHEMTREC: 1-800-424-9300

Product Code –7009848
BI-CHEM ® DC CWT Blend CAN Page 4 of 4

The information and recommendations contained in this Material Safety Data Sheet have been compiled from
sources believed to be reliable and to represent current opinion on the subject when the MSDS was prepared. No
warranty, guaranty or representation is made as to the correctness or sufficiency of the information. The user of this
product must decide what safety measures are necessary to safely use this product, either alone or in combination
with other products, and determine its environmental regulatory compliance obligations under any applicable
federal, state and local laws.
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Safety Data Sheet 

Product Name: MicroC® 2000 Publication Date: May 31, 2015 

Product Code: NA Replaces: February 26, 2015 

Product Use: A reducing agent for biological processes 

Supplier Information: 
Environmental Operating Solutions, Inc 
160 MacArthur Blvd., Unit 6 
Bourne, MA 02532 

 
Phone: 
Fax: 
Website: 

 
508-743-8440 
508-743-8443 
www.microc.com 

EMERGENCY TELEPHONE NUMBER: CHEMTREC 800-424-9300 

Chemical Name CAS #  % by Weight  
Glycerin; glycerol 56-81-5  70-74% 
Water 7732-18-5 22-26% 
Sodium Chloride 7647-14-5 4-6% 
Methanol 67-56-1 < 1% 

Potential Health Effects 
Routes of Exposure Ingestion, inhalation, skin contact, eye contact 
Eyes May cause slight irritation 
Skin May cause slight irritation 
Inhalation High mist concentrations may cause irritation of respiratory tract.   
Ingestion May be harmful if swallowed in large quantities 

Environmental Operating Solutions, Inc. 
160 MacArthur Blvd., Unit 6, Bourne, MA 02532 Page 1 of 6

1.  PRODUCT AND COMPANY IDENTIFICATION 

OSHA Regulatory Status:    
This product when used as intended is not hazardous according to 29 CFR 1910.1200 
 
Note: When vaporized, glycerin mist may cause irritation of the respiratory tract.   
 

2. HAZARDS IDENTIFICATION 

3.  COMPOSITION / INFORMATION ON INGREDIENTS 

Safety Data Sheet
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Safety Data Sheet 

Eye Contact Immediately flush eyes thoroughly with plenty of water for 15 minutes and 
consult a physician immediately. 

Skin Contact Remove contaminated clothing and wash affected area with water and 
soap.  Consult physician if irritation develops 

Inhalation Remove individual to fresh air.  Seek medical attention if breathing 
problems persist 

Ingestion Do not induce vomiting.  Rinse mouth thoroughly.  Seek medical attention. 

General Advice If  individual feels unwell following the exposure to the product consult a 
physician immediately.  Present this Safety Data Sheet to the doctor in 
attendance 
 

Note to physician Treat patient symptomatically 

Flammability Summary (OSHA and NFPA) Non-flammable Material 
Protection of Firefighters: Wear suitable protective equipment. Wear self contained breathing 

apparatus if necessary 
 

Extinguishing Media Use equipment appropriate to the main source of the fire.  Water spray, 
alcohol foam, dry chemical or CO2.  Water or alcohol foam may cause 
frothing 
 

Specific hazards arising from the chemical Carbon oxides 

Personal Protection for Spills Keep unnecessary personnel away from spill.  Use personal protective 
equipment.  Ventilate area of leak or spill.  Avoid breathing vapors and mist. 
 

Methods for Containment Eliminate all sources of ignition.  Stop flow of material if safe to do so.  Dike 
spilled material.  Absorb spill with inert absorbent material.  Sand, earth and 
vermiculite are suitable absorbent materials.   
 

Environmental Precautions Prevent further leakage.  Contain spill if safe to do so.  Do not let product enter 
storm drains if possible.   

Precautions for Safe Handling See other relevant sections of this SDS.  Avoid contact with skin and 
eyes.  Avoid breathing mist.  Use with adequate ventilation.  Do not 
handle and store near open flames, high heat or sources of ignition. 
 

Storage Keep containers closed when not in use.  Minimize evaporative losses.  
Keep away from ignition sources. 

Incompatible Materials for Storage None known 

Environmental Operating Solutions, Inc. 
160 MacArthur Blvd., Unit 6, Bourne, MA 02532 Page 2 of 6 

4.  FIRST AID MEASURES 

5.  FIRE FIGHTING MEASURES 

6. ACCIDENTAL RELEASE MEASURES 

7.  HANDLING AND STORAGE 
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8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 

Component Concentration 
in Product 

ACGIH TLV OSHA TABLE Z-1 Limits 
for Air Contaminants 

NIOSH 

Glycerin 
CAS No: 56-81-5 

70-74% w/w Form: Glycerin Mist  
TWA: 10 mg/m3 

Form: Total Dust 
PEL: 15 mg/m3 
 
Form: Respirable 
Fraction 
PEL:  5 mg/m3 

Insufficient 
Data on 
Glycerin Mist 

Methanol  
CAS No: 67-56-1 

< 1 % w/w TWA: 260 mg/m3 PEL: 260 mg/m3 TWA: 260 
mg/m3 

INSUFFICIENT DATA ON MIXTURE.  DATA ON INDIVIDUAL COMPONENTS PROVIDED BELOW 

Engineering Controls Use proper equipment and storage conditions to control airborne levels 
below recommended exposure limits.  

Personal Protective Equipment 
 
Eye Protection:  Use normal eye protection practices such as safety glasses with side 

shields.  Use chemical goggles if risk of splashing is high. 
 

Skin Protection Handle with chemical resistant gloves.  Dispose of contaminated gloves 
after use.  Nitrile gloves recommended.   
 

Respiratory Protection If workers could be exposed to concentrations above the exposure 
limits in Section 8, use a full face respirator with multipurpose 
combination cartridges. 
 

Physical State Liquid Flash Point None to Boil (ASTM D93) 
Color Light brown Boiling Point Not determined 
Odor Musty – Sweet Odor Evaporation Rate Not determined 
Odor Threshold Not determined UEL/LEL Not determined 

Flammability (solid, gas) Not determined 
pH  4.00-11.00 Vapor Pressure Not determined 
Solubility in Water Highly soluble in water Vapor Density Not determined 

Relative Density Not Determined 
Bulk Density 10.22 lbs/gal Partition Coefficient Not determined 
Specific gravity 1.225@ 20°C Autoignition Temperatures 

Viscosity 45 cPs @ 20C 
Decomposition 
Temperature Not determined 

9.  PHYSICAL AND CHEMICAL PROPERTIES 

Safety Data Sheet 

Environmental Operating Solutions, Inc. 
160 MacArthur Blvd., Unit 6, Bourne, MA 02532 Page 3 of 6 
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Safety Data Sheet 

Reactivity Avoid contact with oxidizing agents (e.g. nitric acid, peroxides, chromates) 
Chemical Stability Stable under normal storage conditions 
Possibility of hazardous reactions None known  
Conditions to Avoid Heat, flames, sparks.  Contact with oxidizing agents 
Incompatible Materials None known 
Hazardous Decomposition Products Oxides of carbon under high heat 

Glycerin; Glycerol CAS No. 56-81-5 
Acute Toxicity Dermal LD50 = > 10,000 mg/kg (Rabbit) 

Inhalation LC50 = > 570 mg/m3 1 hr (Rat) 
Oral LD50 = 12,600 mg/kg (Rat) 

Carcinogenicity Not listed by ACGIH, IARC, NIOSH, NTP or OSHA 
Mutagenicity No data available 
Reproductive Toxicity No data available 

Environmental Operating Solutions, Inc. 
160 MacArthur Blvd., Unit 6, Bourne, MA 02532 Page 4 of 6 

10.  STABILITY AND REACTIVITY 

11. TOXICOLOGY 
INSUFFICIENT DATA ON MIXTURE.  DATA ON INDIVIDUAL COMPONENTS PROVIDED BELOW 

Methanol 67-56-1 
Acute Toxicity Dermal LD50 =  15,800 mg/kg (Rabbit) 

Inhalation LC50 =  64,000 mg/m3 4 hr (Rat) 
Oral LD50 = 5,600 mg/kg (Rat) 

Carcinogenicity Not listed by ACGIH, IARC, NIOSH, NTP or OSHA 
Mutagenicity No data available 
Reproductive Toxicity No data available 

Eye Contact The components in this product may result in mild eye irritation from 
contact with liquid or vapors.  Symptoms include redness, swelling, 
watering. 
 

Skin Contact The components in this product may result in mild skin irritation.  Symptoms 
include redness, itching, burning, dermatitis. 
 

Inhalation Breathing high mist concentrations may be harmful.  Inhalation can cause 
irritation of the throat and lungs. 

Ingestion Ingestion of this product may result in nausea, vomiting and diarrhea.  
Aspiration into the lungs can cause damage and inflammation to the lungs.    

Target Organs Lungs, Kidneys 

Prolonged Exposure  Symptoms include nausea, headache, vomiting 
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US Domestic DOT Not Regulated 
Shipping Name Glycerin; Glycerol 
IMDG Not dangerous goods 
IATA Not dangerous goods 
Marine pollutant No 

12.  ECOLOGICAL INFORMATION 

Ecotoxicity Glycerin:  96 hr LC50: 51,000-57,000 mg/L (Rainbow Trout), > 5000 mg/L Goldfish  
Methanol: 96 hr LC50: > 15,400-29,400 mg/L (Fish) 

Persistence and degradability No data available 
Bioaccumulative potential No data available 

Mobility in soil No data available 

Other adverse effects No data available 

13. DISPOSAL CONSIDERATIONS 
This product as supplied is not classified as a RCRA hazardous waste according to 40 CFR 261.  However it should 
be fully characterized prior to disposal as contamination with other materials may subject it to hazardous waste 
regulations.  RCRA requires the user of the product to determine whether the product meets RCRA criteria for 
hazardous waste.  Always consult with local, state and federal regulations prior to disposal.   

14.  TRANSPORTATION INFORMATION 

United States 

Toxic Substances Control Act 

The components of this product are listed on the TSCA Inventory of Existing Chemical Substances 

Section 302 (EHS) TPQ  Not applicable  

Section 304 (EHS) TPQ  Not applicable  

SARA Section 311/312 Hazard Categories 
 Acute  - NO 
 Chronic – NO 
 Physical - None  
 Pressure Hazard - NO  
 Fire Hazard - NO  

15.  REGULATORY INFORMATION 

Safety Data Sheet 

Environmental Operating Solutions, Inc. 
160 MacArthur Blvd., Unit 6, Bourne, MA 02532 Page 5 of 6 
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Safety Data Sheet 

Environmental Operating Solutions, Inc. 
160 MacArthur Blvd., Unit 6, Bourne, MA 02532 Page 6 of 6 

MSDS REVISION STATUS:  May 31, 2015|  Replaces February 26, 2015 
 
THIS MATERIAL SAFETY DATA SHEET (MSDS) HAS BEEN PREPARED IN COMPLIANCE WITH THE FEDERAL OSHA 
HAZARD COMMUNICATION STANDARD, 29 CFR 1910.1200. THE INFORMATION IN THIS MSDS SHOULD BE PROVIDED 
TO ALL WHO WILL USE, HANDLE, STORE, TRANSPORT, OR OTHERWISE BE EXPOSED TO THIS PRODUCT. WE BELIEVE 
THIS INFORMATION TO BE RELIABLE AND UP TO DATE AS OF ITS PUBLICATION DATE, BUT MAKE NO WARRANTY 
THAT IT IS. IF THIS MSDS IS MORE THAN THREE YEARS OLD YOU SHOULD CONTACT THE SUPPLIER TO MAKE CERTAIN 
THAT THE INFORMATION IS CURRENT. 
 

SARA Section 313 
This product may contain trace amounts of a chemical that is subject to reporting requirements of SARA 
Methanol  CAS # 67-56-1   Typical % Weight in Product  0.0-0.10% 
CERCLA 
This product may contain trace amounts of a chemical that is subject to reporting requirements of CERCLA  
 Methanol RQ # 5,000.  Typical % Weight in Product 0.0-0.10% 

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3):  None 
 
State Right to Know Regulations 
    Chemical Name: Glycerin   
California – Proposition 65 Not applicable 
Massachusetts Right to Know Glycerin 
Minnesota Hazardous Substances List Glycerin mist 
New Jersey Right to Know None 
Pennsylvania Right to Know Glycerin 
Rhode Island Right to Know Glycerin 

16.  ADDITIONAL INFORMATION 
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Material Safety Data Sheet
Sodium carbonate MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium carbonate

Catalog Codes: SLS3481, SLS1264, SLS4105, SLS1894,
SLS3316

CAS#: 497-19-8

RTECS: VZ4050000

TSCA: TSCA 8(b) inventory: Sodium carbonate

CI#: Not available.

Synonym:   Crystal Carbonate, Disodium Carbonate, Sal
Soda, Soda Asha, Washing Soda

Chemical Name: Sodium Carbonate, Anhydrous

Chemical Formula: Na2-C-O3

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium carbonate 497-19-8 100

Toxicological Data on Ingredients: Sodium carbonate: ORAL (LD50): Acute: 4090 mg/kg [Rat]. 6600 mg/kg [Mouse]. DUST
(LC50): Acute: 2300 mg/m 2 hours [Rat]. 1200 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation
(lung irritant).

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS:
Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may
be toxic to upper respiratory tract, skin, eyes. Repeated or prolonged exposure to the substance can produce target organs
damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Emits Na2O fumes when heated to decompositon.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Sodium carbonate can ignite and burn fiercely in contact with fluoride. Sodium Carbonate in contact with fluorine decomposed
at ordinary temperature with incandescence.

Special Remarks on Explosion Hazards:
Reacts explosively with red-hot aluminum metal. Sodium carbonate + ammonia in arabic gum solution will explode.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with
a dilute solution of acetic acid. Finish cleaning by spreading water on the contaminated surface and dispose of according to
local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Neutralize the residue with a dilute solution
of acetic acid. Finish cleaning by spreading water on the contaminated surface and allow to evacuate through the sanitary
system.
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Section 7: Handling and Storage

Precautions:
Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with
skin and eyes. Keep away from incompatibles such as acids.

Storage:
Hygroscopic. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 24°C (75.2°F).
Hygroscopic

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Solid powder.)

Odor: Odorless.

Taste: Alkaline.

Molecular Weight: 105.99 g/mole

Color: White.

pH (1% soln/water): 11.5 [Basic.]

Boiling Point: Not available.

Melting Point: 851°C (1563.8°F)

Critical Temperature: Not available.

Specific Gravity: Density: 2.532 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
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Soluble in hot water, glycerol. Partially soluble in cold water. Insoluble in acetone, alcohol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, moisture

Incompatibility with various substances:
Reactive with acids. Slightly reactive to reactive with moisture.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Hygroscopic. Combines with water with evolution of heat. Incompatible with phosphorus pentoxide, lithium, fluorine, fluoride,
ammonia + silver nitrate, 2,4,6-trinitrotoluene, ammonia, acids, sodium sulfide + water, hydrogen peroxide, red hot alumium
metal, sodium sulfide, zinc, calcium hydroxide. Sodium Carbonate is decomposed by acids with effervescence. Reacts
violently with F2, Lithium, and 2,4,6-trinitrotoluene. Sodium begins to decompose at 400 C to evolve CO2.

Special Remarks on Corrosivity: Hot concentrated solutions of sodium carbonate are mildly corrosive to steel.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 4090 mg/kg [Rat]. Acute toxicity of the dust (LC50): 1200 mg/m3 2 hours [Mouse].

Chronic Effects on Humans: May cause damage to the following organs: upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation (lung irritant).

Special Remarks on Toxicity to Animals: LDL (Lowest Published Lethal Dose) [Man] - Route: Oral; Dose: 714 mg/kg

Special Remarks on Chronic Effects on Humans: May cause adverse reproductive effects based on animal test data

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible burns depending on the concentration, site (abraded
or intact skin), and duration of exposure. Eyes: Causes eye irritation and possible burns. Concentrated solutions may cause
permanent corneal injury (permanent corneal opacity). Ingestion: Sodium carbonate ingestion may cause irritation of the
digestive tract resulting in nausea, vomiting, diarrhea, thirst, abdominal pain depending on concentration and amount ingested.
May also affect the cardiovascular system . Inhalation: Dust may cause respiratory tract and mucous membrane irritation
with coughing and shortness of breath (dyspnea), pulmonary edema. Chronic Potential Health Effects: Chronic inhalation
may result in decreased pulmonary function, nasal congestion, nosebleeds, perforation of the nasal septum. Other effects
of chronic exposure are skin (dermatitis and ulceration), and gastrointestinal complaints. However, the effects of chronic
exposure seem to be reversible if exposure is decreased.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.
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Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Sodium carbonate

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS D-2B: Material causing other toxic effects (TOXIC).

DSCL (EEC):
R36/37/38- Irritating to eyes, respiratory system and skin. S22- Do not breathe dust. S26- In case of contact with eyes, rinse
immediately with plenty of water and seek medical advice.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 1

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
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Created: 10/10/2005 08:26 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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CONTAINER ENCLOSURES – CNTR SERIES
Application:

newterra Container Enclosures are a popular
choice for housing large stationary systems. Containers
are secure, cost effective and offer a wide range of
options to customize appearance or functionality to suit
customer requirements.

Constructions:
Heavy corrugated steel shell and steel beam

structure with wood-plank flooring. Heavy steel double
doors on one end are standard. Twenty-foot and forty-
foot are standard length, but a custom length can be
obtained by cutting one of the standard length units.

Standard Features:
Painted exterior, plywood interior
Waterproof sealed floor
Double cargo doors on end (opening 89” H x 92” W); side door (32”)
Lifting lugs at roof for crane lifting; lifting lugs at base for boom/crane lifting fork holes in base (20ft only)



CONTAINER ENCLOSURES – CNTR SERIES
Dimension and Specification chart:

Part
Number

Length Width Height Weight Empty
(lbs)

Std Cap.
(lbs)

Interior Dimensions
Length Width Height

CNTR10 10’ 8’ 8’ 6” 3,000 9,000 9’ 8” 7’ 8” 7’ 10”
CNTR12 12’ 8’ 8’ 6” 3,800 10,800 11’ 8” 7’ 8” 7’ 10”
CNTR16 16’ 8’ 8’ 6” 4,500 14,400 15’ 5” 7’ 8” 7’ 10”
CNTR20 20’ 8’ 8’ 6” 5,000 18,000 19’ 4” 7’ 8” 7’ 10”
CNTR24 24’ 8’ 8’ 6” 5,800 21,600 22’ 4” 7’ 8” 7’ 10”
CNTR28 28’ 8’ 8’ 6” 6,400 25,200 27’ 4” 7’ 8” 7’ 10”
CNTR32 32’ 8’ 8’ 6” 7,200 28,800 31’ 4” 7’ 8” 7’ 10”
CNTR36 36’ 8’ 8’ 6” 8,000 32,400 35’ 4” 7’ 8” 7’ 10”
CNTR40 40’ 8’ 8’ 6” 8,800 36,000 39’ 4” 7’ 8” 7’ 10”

Options Table:
Option Description
PE approval of structural
drawings

Professional Engineer-stamped, wind-load hold-down documentation in
compliance with local building code

Exterior Steel Siding Industrial steel siding exterior
EPDM Roof High-quality EPDM membrane roof
Process heat exchanger
exhaust

Exhaust hatches can be inserted in wall to diffuse heat outside of building

Extra louver for added
ventilation

For added ventilation and air circulation a louver can be installed into building
wall

Sound Insulation Layer of sound-insulation material built into walls blocks out operational noise
Rubber flooring ¾” thick rubber floor mats
Sump 2” sump in floor to detect flooding
Floor cutout Floor hatch can be cutout to allow pipe entrance from underground
Roof extension or hatch For tall equipment, roof extensions or hatches can be built into roof
Pipe stub outs Pipe stub outs can be mounted on side of building
Pipe connection slot Pipe-connection slot can be mounted on side of building
Ventilation Fan Properly sized ventilation fan with thermostat
Heater Properly sized heater with thermostat
Lighting Proper lighting to allow for acceptable amount of light for work inside of the

container
Thermal insulation R7.2 insulation in walls and ceiling



Revised: 13.01.2014
Design and specifications are subject to change without notice.

newterra gmbh 
Steinbruchstrasse 8   
35428 Langgoens    
Germany  

Tel +49 (0) 64 47 8 86 05 - 0
Fax +49 (0) 64 47 8 86 05 - 10
E-Mail info@microclear.de
Web www.microclear.de
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