Colorimeter

Colorimeter

Cuvettes with caps, 5 pieces
Cuvette labels (not pictured)
Storage box (not pictured)
Extension Cable

\dditional Part Requi

interface or datalogger

Quick Start

|

[ ]

Comnect the Colorim eter to your  interface (may
require Extension Cable).

If you are using a computer, commect the interface
to it and start D ataStudio.

Fill a cuwette with a solution.
Put the cimrette i the C olonmeter and close the licd

Press or click the start button to begn recording data.

Introduction

The Colorimeter measures the absorbance and transmittance of
dif ferent colors of light through solutions. These measurements
can be used to determine a solution’s concentrati on.

Set-up

Connecting the Colorimeter to an Interface
1. Comect the Colorim eter’s plug to sty pott of a
irferface or datdogger. Ophonally, use a exten
sioncable between the interface and the Colo-
rmeter.

[ ]

If you are using a computer, commectthe interface
to it and start D ata3tudio

Collecting Data

1. Fill a cuwvette with a solution and screw on the cap. See
“Sample Preparation” below.
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Put the cuwvette in the Colonmeter and close the lid
3. Ensure that the Colorim eter 15 horizontal .

4. Pressor click the stert button to begin recording data.

Measurements

The Colorim eter makes eight measwements: absorbance and
transmittance of red, orange, green, and blue light. Select any of
these measurementsin software or on the interface.

Sample Rate

By defaalt, the sensor collects 1 sample per second. It can collect
data as fast as 5 samples per second Change the sample rate in
softwate or on the datalogger

Calibration
Calibration is not always required, but 15 recommended for better
accuracy Calibration is stored in the Colonmeter, when you



Colorimeter

urplug the sensor and recormect it, the sensor retaing the last cal-
ibration

1. Fill a cuwvette with distilled water (o other solvent represent
ing a concentration of zero) and serew on the lid See “Sam-
ple Preparation” below.

(=]

Put the cuwwvette in the Colonmeter and cloge the lid

3. Pressthe Calibration button on the sensor & light in the
button illuminates to indicate that caliteation is in progress.

4, Wait for the light to turn off and then remove the sample.

After calibration, the transmittance of the calibration sample
ghould read 100% for all colors.

Sample Preparation
1. Fill the cuwvette with at least & ml of sample.

2. Screw the cap on secwely.

3. Handlethe cuvette by the cap andwipe the glass clean witha
non-abrasive tissue. Avoid touching the glass.

4. Gently rock the cuvette to distribute the solute molecules
egually throughowut the solution. Do not shake the cwvette or
allow air bubbles to enter the solution

Orienting the Cuvette

To mimmize reading variance cue to differences or imperfections
in the glass of the cuvette, do the following for each cuvette you
plan to use.

1. Put a cuwette containing distilled water or other solution into
the Colorimeter. Fleep the lid of the C olorimeter open.

[ ]

Put a piece of black cloth ower yvow hand and the Colorime-
ter so that no light can enter the Colorimeter.

3. Start data collection in software or on the interface.

4. With yow covered hand, rotate the cuvette while observing
the transmittance reading. At the lighest transmittance read-

ing, stop rotating,

5. With the cuvette still i1 the Colotimeter, place one of the
provided arrow labels on the cap with the airow pointing
toward the screw on the edge of the cuvette holder.

For subsequent m easwrements and calibrations, always place the
cuvette i the Colorimeter with the arrow pointing towat d the
screw. Do not switch caps between cuvettes.

Activity: Transmittance and

Absorbance of Different Colors

Equipment Recuired: Colonmeter, interface distilled
water, red food coloting and two cuvettes.

1. Comect the Colorim eter to the interface as described above
(may reguire PASport Extension Cable).

[ ]

Fill one cuvette with distilledwater and screw the cap on
securely.

3. Fill another cuwvette with a solution of 2 drops of redfood
colonng in 6 ml of water. 3 crew on the cap, then gently rock
the cuwvette to mix the solution withowt creating bubbles.

4. Putthe cuwvette containing distilled water into the Colorme-
ter and close the lid

5. Collect a short run of data.

6. Putthe cuvette contairing the colored solution into the Colo-
rim eter and close the lid

7. Collect another short run of data.

Compate the absorbance and transmittance of each colotr for each
sample. Doesthe distilled water absorb or transmit one color
more than the others? Which color does the red solution absorb
most? Which color does it transmit m ost?
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Sample data: transmittance of red, orange, green and blue light
through a red solution.

Suggested Experiments

*  Beer's Lew: find the relationship between the concertration
and the absorbance of a solution. Use thisrelationship to
determine the concentration of an vnlnown sample.

*»  EReactonrate: measure changing absorbance over time asa
chemical reaction oceurs in the cuvette.
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Specifications

Range
Wavelengths

Accuracy
Resolution
I Default sample rate
I Maximum sample rate

Temperature range (for sensor
and test sample)

0% 10 100% transmittance

660 nm (red)
610 nm {oranga)
565 nm (greean)
468 nm (Dlue)

= 0.5% transmittance
0.1% transmittance

1 sampleds

5 samples/s

5% C to 40° C (recommendead)




Instruction Sheet

Drop Counter

Micr Stir Bar

Syringe

Drog Counter
Support Rod

Included Items Included ltems Other Needed ltems*
Drop Counter Stopcock (2) Three-finger Clamp (SE-9445)
Micro Stir Bar Drop Tip Support Rod and Stand (SE-9451)
Syringe (60 mL) | Support Rod Multi Clamp (ME-9507)
Magnetic Stir Plate (SE-7770)
| Required ltems Required ltems Beaker, 150 mL
| PASCO Interface* Data Acquisition Software* Graduated Cylinder, 10 mL

*Seo the PASCO catalog or the PASCO wab sito al www.pasco.com Quick Start
for mare infarmation

1. Connect the Drop Counter to your PASPORT compati-

Recommended Recommended ble PASCAQ interface.
pH Sensor* Temperature Sensor* 2. If you are using a computer, connect the interface to it
and start the data acquisiion software.
| Consumables Consumables | 3.  Touch, press, or click to begin recording data.
| 0.1 M NaOH 0.005 M HCI | 4.  Allow drops of liquid to fall through the rectangular

opening.



Drop Counter

Introduction

The Drop Counter measures the number of drops of fluid
that fall through the rectangular opening of the sensor. It is
typically used in conjunction with a pH sensor and other
equipment to perform a titration. Data from the Drop
Counter and other sensors are recorded and displayed in soft-
ware such as SPARKvue, PASCO Capstone, or on a datalog-
ging interface such as the SPARK SLS or Xplorer GLX.

The Drop Counter can be mounted on a support rod and the
support rod can be clamped to a rod stand. The counter is
equipped with three integrated probe holders. The included
Micro Stir Bar fits onto the end of a pH probe or probe of the
same diametern

Assembling the Drop Dispenser

1. Remove the plunger from the syringe.

2. Connect the two stopeocks together and set the valves at
rght angles. Comnnect the stopeocks to the end of the

syringe.

3. Connect the drop tip to the bottom of the stopeocks.

b
I 80 mL syringe
Three-finger _— with 50 mL of
Clamp . 0.1 M NaOH
Stopoock
Stopoock
Multi
Clamg Drop Tip
i ——
150 mL
beaakar with
omLol | = pH Probe
0.005 M HCI 1
Stir Plate
Micra Stir
Bar

Acid-Base Titration (Calibration Method)
Calibration

1. Attach the Drop Dispenser (syringe, stopcocks and drop
tip) to a support rod.

2. Fill the syringe with titant and adjust the valves on the
stopoocks so that the drops fall at a rate of about | drop
persecond. Close the bottom valve after the rate is

achieved.

3. Comnect the Drop Counter to a PASPORT-compatible
interface.

4.  Alignthe drop tip with the opening in the Drop Counter.
Put a 10 ml graduated cylinder under the Drop Counter

opening.

5. Open the bottom stopeock valve and monitor the num-
ber of drops per 10 mL of titrant.

6. Open the calibration screen in the data acquisition soft-
ware and input the number of drops and the volume.

Procedure
1. Setup the equipment and consumables as shown.

2. Connect the Drop Counter and pH Sensor to the
PASPORT-compatible interface.

3. Start the data acquisition software.

4. Use the software to create a graph of pH vs. Fluid Vol-
ume.

5. Start the stir plate.
6. Touch, press, or click to begin recording data.

7. Open the valve on the bottom stopeoock so the titrant
drops fall at about 1 drop per second.




8. Observe the data on the pH versus Fluid Volume graph.
After the equivalence point is reached, continue collect-
ing data until the pH curve flattens.
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9. Close the stopeock valve and stop data recording.

Acid-Base Titration (Alternative Method)

Procedure

L. Setup the equipment and consumables as illustrated.
Attach both stopeocks to the syringe, and attach the drop
tip to the bottom stopeock. Line up the drop tip with the
rectangular opening in the Drop Counter.

2. Start with the valves of the stopeocks turned parallel to
the table top. Add the solutions to the syringe and bea-
ker.

3. Write down the initial volumes of both solutions (in the
syringe and in the beaker), and the molarity of the titrant
(in the syringe).

4. Connect the Drop Counter and pH sensor to your
PASPORT compatible PASCO interface (or interfaces).

5. If you are using a computer, connect the interface to it
and start the data acquisition software. Set up a graph
display of pH versus Drop Count.

6. Start the stir plate.

7. Touch, press, or click to begin recording data.

8. Open the wop stopeock. Slowly adjust the bottom stop-
cock to start delivering titrant at about 2 drops per sec-
ond.

9. Observe the data appearing on the pH versus drop count

graph. After the equivalence point is reached, continue
collecting data until the pH curve flattens.
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10. Close the stopoocks.
11. Stop data recording.

12. Read the final volume of fluid in the syringe and calcu-
late the net volume of titrant that was dispensed.

13. Read the final drop count on the graph.

14. In the calculator window of the software or datalogger,
enter a caleulation as shown below, but using your own
values of total volume dispensed and final drop count.
The calculation gives the volume of titrant dispensed
over ime based on the number of drops and the average
volume per drop.

volume = [ Drop Count (drops)| * 100/3050)

In this example, * 100" is the total volume dispensed (in
mL} and 305" is the final drop count.

15, In the graph, change the horizontal axis to the calculated

“volume".
12
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volume
Salact volume calculation

for horizontal axis



Drop Counter

Specifications

Tips
+  Except for opening and closing the stopeocks, do not
touch the syringe during the titration; otherwise, the

drop size may change significantly.

+  The drop rate must remain approximately constant
(about 2 drops per second) in order for the drop size to
remain constant.

*  Drop size depends on the exact position of the bottom
stopeock. Therefore, the average drop size will be dif-
ferent for every titration. For each titration, re-enter the
volume used and drop count values in the cakeulation.

Other Titrations

Titrations with different solutions can be performed using
the same equipment and procedure. Other probes (such as
conductivity or ORP) can be used in place of the pH probe.

Theory of Operation

The Drop Counter e ot iaht dop  detector
uses an infrared light eOUrce

source and a photo- =

detector. Lenses - —=
spread the light into a collimating ’ _
“sheet™ and refocus it ans <het of light Ixf'"g

onto the photodetec-
tor. When a drop of
fluid passes through the Drop Counter, it partially blocks this
sheet of light, and the photodetector registers a momentary
decrease in light intensity.

The Drop Counter uses infrared light and ignores visible
light. On power up, itautomatically adjusts the light level for
the best sensitivity. Use the Drop Counter away from direct
sunlight or other sources of infrared that may interfere with
It

Troubleshooting
Problem Cause Solution
Indicator light Fluid is splashing | Adjust the position
flashes twice fora back inta the af the beaker, Drog
single drog. Drop drop window. Counter, or syringe

Counter ragistars to aliminate splash
maore drops than back
actually dispansed.

Indicatar LED Lenses in drop Clean lanses with
remaing on window are dirty water and dry with a
constantly. Drop arwat. cotton swab or
Counter doas not tigsua.

registar drops.

Specifications

Item Valoe
Range: -35 to 135°C
Accuracy: +0.5°C
Resaolution: 0.01°C or better
Response Tlme Wait 15 seconds lor stable readings
in liquids, and walt 30 to 60 seconds
for stable readings in gases.

Product End of Life Disposal Instructions:

This electronic product is subject to disposal and recycling
regulations that vary by country and region. It is your
responsibility to recycle your electronic equipment per your
local environmental laws and regulations to ensure that it
will be recyeled in a manner that protects human health and
the environment. To find out where you can drop off your
waste equipment for recycling, please contact your local
waste recyclke/disposal service, or the place where you pur-
chased the product.

The European Union WEEE (Waste Elec-
tromic and Electrical Equipment) symbol
(to the right) and on the product or its
packaging indicates that this product must
not be disposed of in a standard waste con-
tainer.




Chemistry MultiMeasure Sensor
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Included Equipment

1. Chemistry MultiMeasure Sensor

. Stainless Steel Temperature Probe

. Voltage Probe

. pH Electrode

. Polyurethane Tubing (60 cm, 0.125 inch 1D)

. Quick-release Connectors (gty. 4) Hose and Coupling Kit
. Tubing Connectors (gty. 4)

. Syringe (B0 cc)

. Alligator Clip with Insulator (gty. 2 each)

w @ =~ @ O o W M

Polyurethane Tubing, (blue, 15 cm, 0.25 inch OD)  not shown

Regquired Equipment

PASPORT Interface and
Data Acquisition Software




Chemistry MultiMeasure Sensor

Introduction

Optional Equipment
Fast-response Temperature Probe
Skin/surface Temperature Probe

Various lon-selective Electrodes (1SE)
Oxidation Reduction Potential (ORF) Electrode

Introduction

The Chemistry MultiMeasiwwe Sensor combines four sensors ina single wat:

*  Temperature *  Abgzolute gas pressure (built-in)

« pH, ORP, andiote gelective electrods voltage «  Voltage

The sensor includes a temperature probe, a voltage probe, and a pH electrode. The presswe sensing element doesnot use an
external probe. The sensor comes with alligater clips and insulators, & syringe, blue polyurethane tubing anda Hose and Cou-

pling Kit.

When connected to a PASPORT interface, the mult-sensor collects data atup to 100 samples per secondfrom each component
sensor. Youcan use just one componert sensor at a ime or any combination simutaneously. If youhave aPASPORT interface
that supports multiple sensors, or if you have mote than one interface comected to your computer, you can use the Chem sty

MMultibde asure Sensor in combination with other PASPORT sensors.

Sensor, Interface, and Software Setup

Commect the mult- sensor to your PASPORT interface as pichw ed (right). Connect any
ot all of the included probes to the multi-sensor (You can leave any of the probes dis
commected if you do not plan to use it) If youwill be using a pH Electrode (included)
ot anionselective electrode of oxygen reduction potential electrods, connect it to the
pH/ASE/ORP port (BNC porf). Align the grooves of the BNC comector on the probe

with the pins onthe BNC port. Pushthe connector onto the port and tum the connector
clockwise untl it locks in place. If youplanto measure pressu e in an apparatus or the
included syringe, cormect it to the senso’s pressure port using the included clear tub-
ing and a guick-release connector

For detailed inform ation sbout each of the multi-sensor sensor’s component sensors
see pages 440,

Follow the instructions in the Computer 3 etup section to set up the sensor with a
FASPORT- com patitle interface commected to a computer using PASCO Capstone or
SPARKwue HD software.

Follow the instructions inthe Wireless S etup sectionto setup the senso with a mobile
device such as a tablet or smart phone using a wireless interface such as the AnLink2
of SPARKInk and the SPARKvue HD software
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Follow the instructions in the Hand Held Setup section to set up the sensor with a SPARK Sdence Leamning System (SPARK

SL3) or the Xplorer GLY hand-held data-logger.




Sensor, Interface, and Software Setup

Computer Setup

Using PASCO Capstone

*  Connect a PASPORT- compatitle interface to the computer and start the PASCO Capstone softwate.
(Fefer to the documentation thet came with your PASPORT inteiface for instructions on connecting °
it to your computer) In Capstone, click the Fecord button to begin data collection; click the Stop Record  Slop
button to stop data collection.

*  Mote that the sensor may collect data for probes that are not
connected. To hide measurements that you do not need,
click the D ata Summ ey icon ( £ ) in the Tools palette to
opet the 3 ensor Data Swnmary panel Click the Visibility
icon () to view the menu of param eters. Check or
w-check the measwements asneeded. Click the Data Sum-
mary icon again to close the panel. T

Sensar Data Summary

Absolute Pressure

*  Inthe Workbook page, dick one of the configured display
combinations, of dragicons from the Displays palette into the Workbook page. [ a display,
click the “<Select Measwement=" menuto view the sensor param eter choices. Click a param-
eter in the menu to set the m easurement for that display.

= Select Measwrement

Chemistry Sensor

Temperature [*C)

Valtage (v

pH
EguabonsfConstants

Constants

Time

Using SPARKvue HD Time (s]

*  Connect a PASPORT-compatible interface to the computer aned start the
SPARKwue HD software. (Fefer to the docum entation that cam e with your
FASPORT interface for instructions on connecting it to your computer) In [
SPARKwue HD, the opening screen shows the list of measwements for the sen- |
sor. For example, click “Temperature”™ and then click “Show” to opena Graph | o
display screen 5

*  Inthe Graph display screen, click the green Record button () to begin record- :
ing data. Click the red Stop button ([ to stop recor ding data.

Wireless Setup

Using SPARKvue HD

*  Use the SPARKvue HD software to pair a mobile device such as atablet or “ .

smatt phone to a PASCO wireless interface such as the AirLink? o SPARKink

Adr. (Fefer to the docum ertation that came with your PASCO wireless interface /_
for instructions on connecting it to your mobile device)) | “Touch

here.
*  Connect the sensor to the wirelessinterface. In SPARK vue HD, the opening
screen shows the list of measurements for the sensor For example, touch Then touch

“Temperatuwe”™ and then touch “Show™ to open a Graph display screen. _ﬁher&.

= Inthe Graph display screen, touch the green Record button () to begn
recording data. Touch the red Stop button {2 to stop recording data.




Chemistry MultiMeasure Sensor Temperature

Hand-held Setup
Using the SPARK SLS

*  Connect the sensor to & pott on the SPARK 5LS and turn on the intetface. The sensor param eter screens opens and shows
the list of measurements for the sensor.

*  Inthe sensor param eter sereery, touch or click the measurem ent, and then touch "Show’ to open & graph display of the
measurem ent.

*  Touch “Start™( ) to beginrecording data.Tmch“StDp”(ﬂ]tD stop recording data.
Using the Xplorer GLX

*  Twn onthe interface and connect the sensor to a port on the top. A Digits display of Abszolute Pressure (kP a) and Veltage
(V) opens automati cally and show s the data being m onitor ed.

*  Pressthe Start/Stop key (™)) to begin recording data. Pressthe same key agpin to stop recording

+ N qte that the sensor may collect dat.a for probes that are not commected. Hide  Fsrmmnoasans o T L
ot ignore these measnwements. To hide measurem ents that you do not need, @
open: the Sensors sereen (From the Home screen, press {700 [nthe Sensors
sereery, use the up or down cursor keys to highlight & measwement. Press ST

“Check” ( () to change the visibility of that measurem ent. (You can also ;!MPE :x Hnt I“mpm"; s '|
) . . . mp i
chetige the sampling rate and open the calibration dialog box from the Sen- Reduce/Smooth Averaging [OfF 7

sO1s screen) Absohite Prassure  Juisle 7]
B Temperature ﬁimihu g

Calibration Information frtvorage visinie ;!
See the Appendices for detaled information about calibrating the sensor. @ Mode | Propertias [Microphone *fSemsors |
Temperature

Use this com ponent of the multi- sensor to measure the temperatwe of a fluid or object The measwement can be displayed in
utits of °C, °F, or K. You ean uge the included stainless steel probe or a different probe, such asthe Fast-response Temperature
Probe (P3-2135) or Skin/Bwface Temperatwe Probe (P3-2131). PASCO apparatus containing an embedded 10 k22 therm istor
can also be connected to the multi- sensor. The multi-sensor automatically detects the presence of a temperatwe probe, and it
will only collect temperature data if 5 probe is comected.

Measuring Temperature

To measure temperature, cormect the probe and start data collection. Immerse the tip of the probe in a flud or place it in con-
tact with an object. The stairless steel probe can be used in both dry conditions and in liguids, such aswater and other mild
chemicals and soluticns®. The included blue polyurethane tubing allows the steinless steel probe to fit inside a standard 0,257
diam eter stopper hole.

Tip: For better chemical resistance, use a Teflon™ cover (Cl-6548).

Temperature Calibration

The temperatwr e measurem ert can be calibrated; however, for most applications calibration is not necessary U se a two-point
calibration with two stendards of lnown temperatwe. For instructions on calibrating the sensor, see the Appendices.

pH/ISE/ORP

The pH/ASE/ORP input of the multi-sensor is a specialized voltage sensor [ts BHNC connector accepts the included pH elee-
trode, aswell asionselective electrodes (ISE) and ox ygen reduction potential (ORF) electrodes. The sensor measwres the volt-
age produced by any of these electrodes. When vsed with a pH electrode, the sensor also computes the pH based on the
measured voltage.



pH/ISE/ORP

Connect the pH electrode (or other electrode) to the pHAISE/ORP port and start data collecton On your computer or inferface,
display the ISE Voltage measwement (this measurem ent 15 valid for pH and ORP electrodes aswell as ISE) or the pHmes
s ement for the caleulated pH (asnuning that the pH electrode is comected).

Measuring pH

The pH electrode produces a voltage proportionsl to the pH of the solution that it isimm ersed in. This voltage is measured by
the multi- sensor, which com putes pH.

Unserew and remove the storage bottle from the electrode (be careful not to spill the storage solution). Push the O-ring and
botfle cap up the electrode hande. Finge the electrode tip with distilled water. If you see bubbles in the electrode bulb, gently
shalke the electrode downward (similar to shaldng down a thermometer). Start data collection. Place the tip of the electrode in
the solution to be measured and wait for the reading on your computer or interface to stabilize. Finse the electrods with dis

tilled water before m easwing another sclution.

pH Calibration

The pH measurem ent can be calibrated, however, for most applications calibration is not necessary. P erform a two-peint cali-
br stion with two buffer sclutions of known pH. For instractions on calibrating in the sensor for pH, see the Appendices.

pH Electrode Maintenance and Storage
Cleaning

If the pH electrode becom es contaminated, use one of these m ethods to clean and restore it After any of these procedhwes,
ringe the electrods with deionized water and soak the electrode in the electrode storage solution for 1 hour.

*  General Cleaning: Soak the electrode in 0.1 molar hydroehloric acid (HCD or 0.1 molar nitric acid (HNO ) for 30 min-
ues.

*  Bacterial Growth: Soak the electrode in a 1:10 dilution of household lavndry tleach for 15 minutes.
*  Protein Dep osits: Soal the electrode in a solution of 1% pepsinin 0.1 mola HCI for 15 minutes.

*  Imorganic Depeosits: Soak the electrode in 0.1 molar tetra sodivm EDTA (ethylenediaminetetra-acetic acid) solution for
15 mimates.

*  Oil and Grease Film: Whsh the electrode carefully in a mild detergent or a solvent lnown to be effective for the particu-
lar film.

*  Unlmown Contamination: Soak the electrode alternately in 1 molar sodivm hydroxide (N aOH) and 1 molar HCL Leave
itineach sclutionfor one minute. Finse completely between soakings. Endwith HCL (The NaOH etches the glass and the
HC1 reestablishes lydhogen ions on the suiface.)

If these steps fail to improve the response of the electrode, replace it with a P3-2573 pH Electrode (or equivalent).

Storage

Store the pH electrode in the included electrods storage bottle with one of the following solutions. (M ever store the electrode in
distilled water)

*  Short-term (up to one week): pH 4 buffer solution or tap water.

*  Long-term (over one week): pH 4 buffer solutionwith 1 gper 100 mL of potassivum chleoride (KCT) added.



Chemistry MultiMeasure Sensor

Pressure

Pressure

This component of the multi-sensor m eamwes sbsolute gas pressure from 0 kPa to
700 kPa. The measurem ent can be displayed in urits of kP a, N/m”, pounds per
siuate inch (p. si), sttmospheres (atm), ot toi.

With nothing connected to the presswr e port, the sensor measures atm ospheric pres
sure (about 101 kPa).

To measmue the presmwe in an apparatus or the included syringe, connect it to the
sensor using the included tubing and connectors. Insert the barbed end of a
guick-release connector info a plece of tubing Push the quick-release connector
orto the sensor’s pressure port and twist it doclorise to secure it If yowr apparatus
has abatbed or tapered commector (such as the included syringe), plugit directly into
the other end of the tubing. If the apparatus has a quick-release presmwe port, use
another cuick-release connector on the other end of the tubing U se one of the

-~

Tubing

Pressure
Part

B

Quick-release
Cannectar

included tubing connectors to cormect the tubing to larger- diameter tubing or to a rubber stopper with a hole.

Note: Do not allow Nquid to enter the pressure porl.

Voltage

U se the voltage component of the multi-sensor to measnwe electric potential difference betw een the terminals of a battery or
power supply, or two points on a circwit The voltage probe has two connectors: red and black, and two aligator clips with
insulators. The sensor measures the voltage of the red connector in reference to the black comnector. Itsrange 15 £10 V.

Specifications

General

Component Sensors

Temparature, pHASEORP probe vollage, Absolute Pressune, Vollage

Max. Sampling Rate 100 samples per second (lor each component Sansar)

Detault Sampling Rate 10 zamples per sacond
Temperature
Range =35°C to+135°C
Accuracy 0.5 °C
Resolution 0.01 “C or better

Sensing Element

10 kQ thermisior located in probe tip

pH/SE/ORP probe voltage

Electrode Connector standard BNC

Voltage Range =2000 my to +2000 mY
Voltage Resolution 04 my

pH Range Ot 14

pH Resolution 0.001

Absolute Pressure

Range 0 kPa to 700 kPa
Accuracy 2 kPa
Resolution 0.1 kPa
Repeatabllity 1 kPa




Specifications

Range

Accuracy
Resolutlon
Voltage Protection

Input Reslstance

-10Vio+ 10V
+04V

+0.04 mV

up 1o 240 V

2M0

Voltage




Chemistry MultiMeasure Sensor Specifications

Appendix A: PASCO Capstone Calibration

InPASCO Capstone, click the Hardweare Setup icon in the tools palette to open the Hear dware Setup panel. Confirm that the
icon of the sensor sppears with the icon of the interface being used. Click the Hardware Setup icon againto close the panel
Click the Calibration icon (#)) in the Tools palette to open the Calibration panel For a two-point calibration, youwill need
two “known standatds,” such ag two buffer solutions of known pH or two liguids of known tem perature, such as ice water anud
hot water. For tem perature calibration, a stendard thermometer will also be needsd.

1. The first step in the Calibration panel is to choose the type of mes-
surement youwould like to calibrate. The default for the Chemistry
sengoris “Temperatiwe” The other choice on the mem iz “pH™
Click “N ext™.

(=]

Inn the second step, the temperature probe is avtomatically selected (if
the default measurement is kept). Move to the third step.

3. The third step in the panel is to choose the type of calibration “Two
Standards (2 poinf)™ isthe default. Click “Mext”.

4. The fourth step in the panel isto calibrate the first point. The “Stan-
dard Value” shows0.00 °C. (This Standard Value can be changed if
necessary. Highlight the “Standard Value™ and enter a new walue if
needed). For this example, put the temperature probe into a “known
stancard™ of ice water. Click “Set Current Value to Standard Value™
andthen click “Next™.

5. The fifth step in the panel is to calibrate the second point. The “Stan-
dard Value™ shows 100 °C. F or this example, put the tem perature
probe into a “known standard” of hot water along with the thermom-
eter Highlight the “Standard Value™ and enter the temperatwre from
the therm om eter. Click “Set Current Value to Standard Value™ and
then click “Mext”.

6. The sixth step in the panel iz to review and accept the calibration
informaticn. Click “Back”™ to retum to a previous step. Otherwise,
click “Finish™ The first step in the panel appears again. Follow the
same procechee to calibrate for another type of measurem ent.

]

7. Click the Calibrationiconinthe Tools palette to close the Calibration
panel.
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Appendix B: SPARKvue HD Calibration

You can use the SPARKvue HD software if you are using the
Chemistry MultiMeanwe S ensor with a PASPORT- com patible
interface connected to a com puter, or with amobile device paired
witha PASCO wireless intetface, such asthe AdrLink? or
SPARFlink Air

If the sensor is connected to a PASPORT compatible interface,
start the SPARK vue software on the computer. [fthe sensor is con
nected to a SPARE SLS interface statt the inteiface.

For a two-point calibration of the Temperature probe, youwill
need two “known stendards” such as two liguids of known tem-
perature, such as ice water and hot water & standard thermometer
will alzo be needed.

After stertup, the screen will show the list of m eamurements for the
Chemistry S ensor.

1. Touch “Temperature” and then touch “Show”.

*  The screenwill show a Graph display of tem perature and
tme.

%]

Touch the “Experiment Tools" icon (EJ in the Graph display
screento open the Experiment Tools menu In the Experiment
Tools mem, touch “Calibrate Sensor™.

*  The screenwill show “Calibrate Sensor: Select Measure
mert”. The Sensor (Chemistry), Measurem ent (Temperature
(*C), and Calibration Type (2 poitt) are already selected.

3. Click “Next” to open the “Calibrate S ensor: Enter Values™
screen

4. The Calitration Point | “Standard Value” shows 0.0000 °C.
(Thiz Standard Value can be changed if necessary Highlight
the “Standard Value” and enter a new value if needed). For
this ex arnple, put the tem per ature probe into & “known stan-
darcl” of ice water. Whait & few moments. Click “Fead From
Sensor”.

5. The Calibration Point 2 “Standard Value” shows 100.0000 *C.
For this example, put the tem perature probe into & “known
stannclard” of hotwater along with the thermometer. Whait a few
mometts and read the temperatwre on the thermometer High-
light the “Staadard Value™ and enter the temperature from the
therm om eter. Mext, click “Fead From Sensor™ and then click
OE"

*  The sereen of the Graph display returns.

*  Follow the same procedure to calibrate pH. Use two buffer
solutions of known pH value, such aspH 4 and pH 7.

Touch
here.

Mext, touch
here.

Calibrate Sensor: Enter Values n

Standard Value: "G

Sensor Vishae C
Faad From Sansor

¥ | Calibration Poinl 2

Standard Value: 10000000 "G

Sensor Vishae C
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Specifications

Appendix C: SPARK SLS Calibration

(=]

For a two-point calibration of the pH Probe, youwill need two “known stan-
dards” such as two buffer solutions of pH 4 and pH 7. If the sensor is con-
nected to a SPARK SLES interface used as a standalone data-logger, start the
interface.

After startup, the SPARK BL S screen will show the list of measurements for
the Chemistry 3 ensor.

For this example, touch “pH™ and then touch “Show™.
The sereenwill show a Graph display of “pH™ ard Time.
Touch “Experiment Tools™ (g4 to open the Experiment Tools saeen

In the Experim ent Tools screen touch “Calibrate Sensor” to open the Cali-
brate Sensor screen. The screen shows the Sensor (Chemisty), the Measure-
ment (the default iz “Temperature™), and the Caliteation Type (2 point
(Adjust Slope and Offset)). Touch “Temperatiwre™ and then touch “pH™ from
the menuto change the Measwement Touch “Next

to open the “Calitrate Sensor: Enter Values” screen.

For Calibration Poirt 1, place the sensor’s probe into the first “lnown stan-
dard”, such ag the pH 4 buffer solution Whait a few moments and then touch
“Fead From Sensor”. Carefully rinse the probe in distilled water.

For Calitwation Point 2, touch the down arrow () to seroll down to the bottom
of the screen. Place the probe’s sensor into the second “known standard”,
such agthe pH 7 buffer solution. Whait a few mom ents and then touch “Read
From Sensor”. Ringe the probe in distilled water.

Click "OK” wntdl the screen of the Graph display retwrns.

Appendix D: Xplorer GLX Calibration

[

For a two-point calibration of the pH Probe, youwill need two “known stan-
dards,” such as two buffer solutions of pH 4 and pH 7.

If you are using the Chemistry Sensor with the Xplorer GLY in standalone

mode, commect the sensor to one of the ports onthe top of the Xplorer GLX and

turn the interface on.

Optional: Go to the Home Screen ( (82, Press F4 (7)) to go to the Sensors
screen. 1 se the down arrow (£23) and the “Check” button( (+)) to change the

vigibility of the measurements as needed

PressF4 (72 again to open the Sensors menu. Use the down arrow (&2 to

select “C alibrate” and press “Check” ().

The Calibrate S engors sereen shows the sensor (Chemistry) and the defat
Measwement (Temperature (°C)). Use the down arow ()& to select “Tem-

peratwe™. Press “Check” (@) to change the measurem ent to “pH™. The Cali-

bration Type should be “2 Point™ (If not, use the down airow to highlight
“Calibration Type™ and press “Check” () to select “2 Point” from the
et

Touch here.

———N

here.

g —

Calibrate Sanior Salect Measrsmant

M m
T =

Touch hare. —

Calibrate Sensor: Enter Values |
- Y

Touch here.

12:49:35 PM D284

e
[ rr—rr—

Sample Rate 1"
Reducessmooth Averaging  |Off 7

HplorerGLy

AL ]

Breabsolute Presiune Wislble 7|
bt Temperature Wisible N
Bvottage Wisile 7l

"4
@ Moge  *| Froperties |Micropnone <fSensors

11:21:24 AM D4T7/14 AplorerGLY

Calibrate selected measurement anly.

Calibraton Type 2 Poink

P (pH) e

PE1 (mv) £

& 3.908 (pH) 4 124 (miv)
ok, | Cancel | ReadPt1 | FReadPt2
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Use the down arrow (2) to ighlight “Pt 1 (mV)". (WOTE: If you need to
change the Standard Value, ighlight Pt 1 (pH), press “Check”, and use the key
pad to erter the correct Standard Value)

Put the Chemistry Sensor’s pH Probe info the first “lmown standard” (pH 4 buf-
fer solution). Whit a few m oments and then pressF3 (e to “Read PL 17

Use the down arrow to scroll down to the second calite ation point Highli ght
Pt 2 (m V)" Put the Chemistry Sensor’s pH Probe into the second “lmoen
stanndard”™ (pH 7 buffer solution). Wait a few mom ents and then pressF4 {Te)
to “Fead Pt 27

Press F1 (). “OK”, to retumn to the S ensors screen.

In the Sensors screen press (3 to return to the Home S creen.

U1224:34 AW D4507514

HplorerGLY e 1w

Chirnistry ™
| pH "
|Caﬂlram selected measurement only.

Calibration Type |2 Paint 5

Pi1 [p

& 2,907 fpH) r4 1825 irrivh

ok | cCancel | ReadPt1 | ReadPt2

17:25:30 Ab 04/07/14

EplorgrGLx

Calibrate sebected measurement anly.
Calibration Type |2 Point

PET (pH)
PE1 (miv)
Pt 2 (pH)

1B2.5 (miv)
| ReadPt1 | ResdPt2

& 3,906 (pH) re

ok, | Cancel
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