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1. Introduction

1

1.  Intro
d

uctio
n

W
elcom

e to D
ecagon’s A

q
u

aL
ab

 Series 3, the industry 
standard for m

easuring w
ater activity (aw ). A

quaLab is the 
quickest, m

ost accurate, and m
ost reliable instrum

ent 
available for m

easuring w
ater activity. W

hether you are 
doing 

research 
or 

working 
on 

the 
production 

line, 
A

quaLab w
ill suit your needs. It is easy to use and pro-

vides accurate and tim
ely results. W

e hope you find this 
m

anual inform
ative and helpful in understanding how

 to 
m

axim
ize the capabilities of your A

quaLab.

A
b

o
ut this M

a
nua

l
Included in this m

anual are instructions for setting up 
your A

quaLab, verifying the calibration of the instrum
ent, 

preparing sam
ples, and m

aintaining and caring for your 
instrum

ent. Please read these instructions before operat-
ing A

quaLab to ensure that the instrum
ent perform

s to its 
full potential.

C
usto

m
er Sup

p
o

rt
If you ever need assistance w

ith your A
quaLab, or if you 

just have questions, there are several w
ays to contact us:

N
O

TE
: If you purchased your A

quaLab through a distributor, 
please contact them for assistance.
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A
quaLab

1. Introduction

3

Seller’s Lia
b

ility
Seller w

arrants new
 equipm

ent of its ow
n m

anufacture 
against defective workm

anship and m
aterials for a period 

of three years from
 date of receipt of equipm

ent (the 
results of ordinary w

ear and tear, neglect, m
isuse, accident 

and excessive deterioration due to corrosion from
 any 

cause are not to be considered a defect); but Seller’s liabil -
ity for defective parts shall in no event exceed the furnish-
ing of replacem

ent parts Freight on Board the factory 
w

here originally m
anufactured. M

aterial and equipm
ent 

covered hereby w
hich is not m

anufactured by Seller shall 
be covered only by the w

arranty of its m
anufacturer. Seller 

shall not be liable to Buyer for loss, dam
age or injuries to 

persons (including death), or to property or things of 
w

hatsoever kind (including, but not w
ithout lim

itation, 
loss of anticipated profits), occasioned by or arising out of 
the installation, operation, use, m

isuse, nonuse, repair, or 
replacem

ent of said m
aterial and equipm

ent, or out of the 
use of any m

ethod or process for w
hich the sam

e m
ay be 

em
ployed. The use of this equipm

ent constitutes Buyer’s 
acceptance of the term

s set forth in this w
arranty. There 

are no understandings, representations, or w
arranties of 

any kind, express, im
plied, statutory or otherw

ise (includ-
ing, but w

ithout lim
itation, the im

plied w
arranties of m

er-
chantability and fitness for a particular purpose), not 
expressly set forth herein.
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C
ertificate of Traceability

D
ecagon D

evices, Inc.
2365 N

E H
opkins C

ourt
Pullm

an W
A

 99163
tel: (509) 332-2756
fax: (509) 332-5158

support@
decagon.com

This is to certify that A
quaLab w

ater activity m
eters are 

m
anufactured utilizing tem

perature standards w
ith calibra-

tion traceable to the N
ational Institute of Standards and 

Technology (N
IST).

A
quaLab

2. A
bout A

quaLab

5

1on sam
ples w

ith no significant im
pedance to vapor loss

2A
quaLab is calibrated to a N

IST traceable tem
perature 

standard.

A
q

ua
La

b
 a

nd
 W

a
ter A

ctiv
ity

W
ater activity (aw ) is a m

easurem
ent of the energy status 

of the w
ater in a system

. It indicates how
 tightly w

ater is 
“bound”, structurally or chem

ically, w
ithin a substance. 

W
ater activity is the relative hum

idity of air in equilibrium
 

w
ith a sam

ple in a sealed m
easurem

ent cham
ber. The con-

cept of w
ater activity is of particular im

portance in deter-
m

ining 
product 

quality 
and 

safety. 
W

ater 
activity 

influences color, odor, flavor, texture and shelf-life of 
m

any products. It predicts safety and stability w
ith respect 

to m
icrobial grow

th, chem
ical and biochem

ical reaction 
rates, and physical properties. For a m

ore detailed descrip-
tion of w

ater activity as it pertains to products, please refer 
to Chpt. 3 of this m

anual, titled “W
ater A

ctivity Theory”.

H
o

w
 A

q
ua

La
b

 w
o

rk
s

A
quaLab uses the chilled-m

irror dew
point technique to 

m
easure the w

ater activity of a sam
ple. In an instrum

ent 
that uses the dew

point technique, the sam
ple is equili-

brated w
ith the headspace of a sealed cham

ber that con-
tains a m

irror and a m
eans of detecting condensation on 

the m
irror. A

t equilibrium
, the relative hum

idity of the air 
in the cham

ber is the sam
e as the w

ater activity of the 
sam

ple. In the A
quaLab, the m

irror tem
perature is pre -
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A
p

p
end

ix
 B

A
qualab w

ill m
easure these standards to ±

0.003aw

Table 2: Tem
perature C

orrection of D
ecagon’s 

C
alibration Standards

Tem
p.

(°C
)

H
2 O

0.5m
K

C
l

6.0m
N

aC
l

8.57m
LiC

l
13.41m

LiC
l

15.0
1.000

0.984
0.761

0.492
0.238

20.0
1.000

0.984
0.760

0.496
0.245

25.0
1.000

0.984
0.760

0.500
0.250

30.0
1.000

0.984
0.760

0.504
0.255

35.0
1.000

0.984
0.760

0.508
0.261

40.0
1.000

0.984
0.760

0.512
0.266

A
quaLab

2. A
bout A

quaLab

7

the tem
perature difference betw

een your sam
ple and the 

instrum
ent, you can access a sam

ple equilibration screen 
at the m

ain m
enu that can show

s the difference in tem
per-

ature betw
een the sam

ple and cham
ber block (see chpt. 4).

If tem
perature control is desired, D

ecagon offers a tem
-

perature-controlled m
odel, the A

quaLab 4TE
. There are 

several advantages in having a tem
perature-controlled 

m
odel. H

ere are a few
 m

ajor reasons:

1.
R

esearch
 p

u
rp

oses. To study the effects of tem
pera-

ture on the w
ater activity of a sam

ple, com
parison of 

the w
ater activity of different sam

ples independent of 
tem

perature, accelerated shelf-life studies or other 
w

ater activity studies w
here tem

perature control is 
critical. There are m

any shelf-life, packaging, and iso-
therm

 studies in w
hich the added feature of tem

pera-
ture control would be very beneficial.

2.
T

o com
p

ly w
ith

 govern
m

en
t or in

tern
al regu

la-
tion

s for specific products. Though the w
ater activity

of m
ost products varies by less than ±

 0.002 per °C, 
som

e regulations require m
easurem

ent at a specific 
tem

perature. The m
ost com

m
on specification is 25°C, 

though 20°C is som
etim

es indicated.

3.
T

o m
in

im
ize extrem

e am
b

ien
t tem

p
eratu

re flu
c-

tu
ation

s. If the environm
ent that the A

quaLab oper-
ates in has tem

peratures that fluctuate by as m
uch as ±
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 p
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r m
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A
p

p
end

ix
 A

Prep
a

ring
 Sa

lt So
lutio

n
If you choose to m

ix a saturated salt solution for use as a 
calibration standard, w

e recom
m

end that you use the 
approved AO

AC m
ethod. This m

ethod is as follow
s:

1.
Select a reagent-grade salt and place it in a test con-
tainer to a depth of about 4cm

 for m
ore soluble salts 

(low
er w

ater activity), to a depth of about 1.5 cm
 for 

less soluble salts (high w
ater activity), and to an inter-

m
ediate depth for interm

ediate salts. 

2.
A

dd distilled w
ater in increm

ents of about 2m
L, stir-

ring constantly.

3.
A

dd w
ater until the salt can absorb no m

ore w
ater, 

evidenced by the presence of free liquid. K
eep the 

am
ount of free liquid to the m

inim
um

 needed to keep 
the solution saturated w

ith w
ater. If you plan on using 

this solution over a long term
 period,  seal the solution 

w
ell to prevent losses from

 evaporation. Below
 is a 

table of saturated salt solutions and their respective 
w

ater activities at various tem
peratures. Please note 

that these values are based on averaged published data, 
and the standard errors show

n reflect G
reenspan’s 
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3. W
ater A

ctivity Theory

W
ater is a m

ajor com
ponent of foods, pharm

aceuticals, 
and cosm

etics. W
ater influences the texture, appearance, 

taste and spoilage of these products. There are two basic 
types of w

ater analysis: w
ater content and w

ater activity. 

M
o

isture co
ntent

The m
eaning of the term

 m
oisture content is fam

iliar to 
m

ost people. It im
plies a quantitative analysis to determ

ine 
the total am

ount of w
ater present in a sam

ple. Prim
ary 

m
ethods for determ

ining m
oisture content are loss on 

drying and K
arlf Fisher titration, but secondary m

ethods 
such as infrared and N

M
R are also used. M

oisture content 
determ

ination is essential in m
eeting product nutritional 

labeling regulations, specifying recipes and m
onitoring 

processes. H
ow

ever, m
oisture content alone is not a 

reliable indicator for predicting m
icrobial responses and 

chem
ical 

reactions 
in 

m
aterials. 

The 
lim

itations 
of 

m
oisture 

content 
m

easurem
ent 

are 
attributed 

to 
differences in the intensity w

ith w
hich w

ater associates 
w

ith other  com
ponents. 

W
a

ter a
ctiv

ity
W

ater activity is a m
easure of the energy status of the 
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the infrared therm
om

eter m
easures the sam

ple tem
pera-

ture. From
 these m

easurem
ents the relative hum

idity of 
the headspace is com

puted as the ratio of dew
 point tem

-
perature saturation vapor pressure to saturation vapor 
pressure at the sam

ple tem
perature. W

hen the w
ater activ-

ity of the sam
ple and the relative hum

idity of the air are in 
equilibrium

, the m
easurem

ent of the headspace hum
idity 

gives the w
ater activity of the sam

ple. The purpose of the 
fan is to speed equilibrium

 and to control the boundary 
layer conductance of the dew

 point sensor. 

In addition to equilibrium
 betw

een the liquid phase w
ater 

in the sam
ple and the vapor phase, the internal equilib-

rium
 of the sam

ple is im
portant. If a system

 is not at inter-
nal 

equilibrium
, 

one 
m

ight 
m

easure 
a 

steady 
vapor 

pressure (over the period of m
easurem

ent) w
hich is not 

the true w
ater activity of the system

. A
n exam

ple of this 
m

ight be a baked good or a m
ulti-com

ponent food. Ini-
tially out of the oven, a baked good is not at internal equi-
librium

; the outer surface is at a low
er w

ater activity than 
the center of the baked good. O

ne m
ust w

ait a period of 
tim

e in order for the w
ater to m

igrate and the system
 to 

com
e to internal equilibrium

. It is im
portant to rem

em
ber 

the restriction of the definition of water activity to equilibrium
.

Tem
perature Effects

Tem
perature plays a critical role in w

ater activity determ
i-

nations. M
ost critical is the m

easurem
ent of the difference 

betw
een sam

ple and dew
 point tem

perature. If this tem
-
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closely related to a therm
odynam

ic property called the w
a-

ter potential, or chem
ical potential (m

) of w
ater, w

hich is 
the change in G

ibbs free energy (G
) hen w

ater concentra-
tion changes. E

quilibrium
 occurs in a system

 w
hen m

 is the 
sam

e everyw
here in the system

. E
quilibrium

 betw
een the 

liquid and the vapor phases im
plies that m

 is the sam
e in 

both phases. It is this fact that allow
s us to m

easure the w
a -

ter potential of the vapor phase and use that to determ
ine 

the w
ater potential of the liquid phase. G

radients in m
 are 

driving forces for m
oisture m

ovem
ent. Thus, in an isother-

m
al system

, w
ater tends to m

ove from
 regions of high w

a-
ter potential (high w

ater activity) to regions of low
 w

ater 
potential (low

 w
ater activity). W

ater content is not a driving 
force for w

ater m
ovem

ent, and therefore can not be used 
to predict the direction of w

ater m
ovem

ent, except in ho-
m

ogeneous m
aterials.

Factors in Determ
ining W

ater Potential
The w

ater potential of the w
ater in a system

 is influenced 
by factors that effect the binding of w

ater. They include 
osm

otic, m
atric, and pressure effects. Typically w

ater activ -
ity is m

easured at atm
ospheric pressure, so only the 

osm
otic and m

atric effects are im
portant. 

O
sm

otic Effects
O

sm
otic effects are w

ell know
n from

 biology and physical 
chem

istry. W
ater is diluted w

hen a solute is added. If this 
diluted w

ater is separated from
 pure w

ater by a sem
i-per -
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w
ater activity levels, capillary forces and surface tension 

can also play a role.

So
rp

tio
n Iso

therm
s

Relating W
ater A

ctivity to W
ater C

ontent
Changes in w

ater content affect both the osm
otic and 

m
atric binding of w

ater in a product. Thus a relationship 
exists betw

een the w
ater activity and w

ater content of a 
product. This relationship is called the sorption isotherm

, 
and is unique for each product. Besides being unique to 
each 

product, 
the 

isotherm
 

changes 
depending 

on 
w

hether it w
as obtained by drying or w

etting the sam
ple. 

These factors need to be kept in m
ind if one tries to use 

w
ater content to infer the stability or safety of a product. 

Typically, large safety m
argins are built in to w

ater content 
specifications to allow

 for these uncertainties.

W
hile the sorption isotherm

 is often used to infer w
ater 

activity from
 w

ater content, one could easily go the other 
direction and use the w

ater activity to infer the w
ater con-

tent. This is particularly attractive because w
ater activity is 

m
uch m

ore quickly m
easured than w

ater content. This 
m

ethod gives particularly good precision in the center of 
the isotherm

. In order to infer w
ater content from

 w
ater 

activity, one needs an isotherm
 for the particular product; 

produced, ideally, using the process that brings the prod -
uct to its final w

ater content. 
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b
Your A

quaLab should have been shipped w
ith the follow

-
ing item

s:

•
A

q
u

aL
ab

 w
ater activity m

eter

•
P

ow
er cord

•
R

S-232 in
terface cab

le

•
100 d

isp
osab

le sam
p

le cu
p

s

•
O

p
erator’s M

anu
al

•
Q

u
ick Start gu

id
e

•
C

lean
in

g K
it

•
3 vials each

 of th
e follow

in
g calib

ration
 solu

tion
s:

1.000aw  D
istilled W

ater
0.760aw  6.0 m

olal N
aCl

0.500aw
  8.57 m

olal LiCl
0.250aw   13.41 m

olal LiCl

C
ho

o
sing

 a
 Lo

ca
tio

n
To ensure that your A

quaLab operates correctly and con-
sistently, place it on a level surface. This reduces the chance 
that sam

ple m
aterial w

ill spill and contam
inate the sam

ple 
cham

ber. A
lso select a location w

here the tem
perature 

rem
ains fairly stable to avoid tem

perature changes that can 
affect accuracy. This location should be well away from

 air 
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Prep
a

ring
 A

q
ua

La
b

 fo
r O

p
era

tio
n

A
fter finding a good location for your A

quaLab, plug the 
pow

er cord into the back of the unit. Before turning it on, 
turn the knob to the “O

PE
N

/LO
A

D
” position, pull open 

the sam
ple draw

er and rem
ove the em

pty disposable sam
-

ple cup.  This em
pty cup is placed in the draw

er to protect 
it during shipm

ent. Turn the instrum
ent on (see features 

diagram
).  The follow

ing screens w
ill appear on the LCD

.

(N
ote: the “v.3.0” shown the above illustration is an example show-

ing the version of operating code used in the instrument. W
e periodi-

cally update the code and add new features, so if your A
quaLab 

shows a version number higher than this, don’t be alarmed.)

Then the screen w
ill autom

atically shift to the m
easure-

m
ent screen show

n below
: 

 This is the m
easurem

ent screen, displaying the w
ater activ-

ity (aw ) on the top left portion of the screen, and the sam
-

ple tem
perature in the low

er right. 

 
 A
Q
U
A
L
A
B
 

 S
e
r
i
e
s
 
3
B
 
 
 
 
v
 
3
.
0

0
.
0
0
0

 a
0
.
0
 
°
C

w
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5. The M
enus

The M
ea

surem
ent Screen

E
ach tim

e you turn on your A
quaLab, the screen above 

w
ill appear. A

s m
entioned earlier, the w

ater activity and 
sam

ple tem
perature are displayed on the screen. O

n each 
side of the LCD

 there are two buttons. E
ach button per-

form
s a different function. Follow

ing is a description of 
the m

odes and options you m
ay use, and the buttons used 

to set them
.diagram of button options from main menu

C
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ng
ing
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C
o

ntinuo
us M

o
d

e
Continuous m

ode reads your sam
ple continuously until 

you turn the knob to the O
PE

N
/LO

A
D

 position. It w
ill 

read the sam
ple, display the w

ater activity and sam
ple tem

-
perature, then begin another read cycle w

ithout turning 
the knob. Betw

een sam
ples, it w

ill signal you w
ith the 

green LE
D

 flash, accom
panied by the beeper (if it is 

enabled).

To toggle betw
een the norm

al and continuous m
odes, 

press the top left button. The display w
ill show

 a sm
all “c” 

to the left of the w
ater activity readings:

main menu with continuous mode enabled

If you press the upper left button again, the “c” w
ill disap-

pear and you w
ill be back in norm

al sam
pling m

ode.

Tem
p

era
ture Eq

uilib
ra

tio
n Screen

To see the tem
perature difference betw

een your sam
ple 

and the A
quaLab,  press the low

er right button at the m
ain 

m
enu. This screen can only be accessed w

hen the draw
er 

0
.
0
0
0

 a
0
.
0
 
°
C

w

 

c

“c” for continuous m
ode
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 System configuration menu

C
om

pletion N
otification

W
hen you are sam

pling, the A
quaLab has two w

ays of 
notifying you that the w

ater activity reading is com
plete: 

an audible alarm
 and a flashing green LE

D
, located on the 

left front corner of the A
quaLab’s case. In norm

al sam
-

pling m
ode, w

hen a sam
ple is started, the LE

D
 w

ill flash 
once, and w

hen it is finished it w
ill flash continuously until 

the knob is m
oved to the O

PE
N

/LO
A

D
 position (if not 

operating in continuous m
ode). You cannot turn off or 

change the LE
D

 flashing functions.

There are three audible alarm
 options, represented by 

three icons as show
n below. 

 

definition of beeper icons

Beeper
Beeper
M

ode indicator
Linear offset

m
enu

Icon
(continuous show

n)

0
x

4
x

N
o beeping.

Beeps four tim
es, then stops.

Beeps until draw
er is opened.
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6.  Cleaning and M
aintenance

K
eeping your A

quaLab clean is vital to m
aintaining the 

accuracy of your instrum
ent. D

ust and sam
pling debris 

can contam
inate the sam

pling cham
ber and m

ust there -
fore be regularly cleaned out. To clean your instrum

ent, 
carefully follow

 these instructions and refer to the labeled 
diagram

 below.
.

 V
iew of inside block chamber

Purpose
The purpose for the cleaning procedure is to rem

ove 
grease, dirt and other soluble substances w

hich can 

therm
opile

m
irror

optical sensor

cham
ber fan
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of the case) and off.  U
nscrew

 the two thum
bscrew

s that 
secure the sensor block. U

nplug the cable w
ith the 20-pin 

socket that attaches the block to the m
ain circuit board by 

releasing the two locking levers that are on either side of 
the socket.  Carefully lift the block straight up from

 its 
m

ount. Turn the block over to expose the cham
ber cavity 

as show
n in the illustration at the beginning of this chapter. 

N
O

TE
 for V

olatiles Block: If cleaning an A
quaLab Series 3 V

ol-
atiles Block, follow the cleaning procedures listed below being espe-
cially careful not to get cleaning solution or alcohol on the capacitance 
sensor filter.  Repeated exposure of cleaning materials or contami-
nants to the filter may cause inaccurate readings.  If the filter appears 
contaminated, replace it while being careful not to disturb the sensor 
behind the filter.

C
lea

ning
 Pro

ced
ure: 

Cleaning your A
quaLab is a m

ulti-step procedure w
hich 

involves w
ashing, rinsing, and drying for each specific area 

as outlined below
:

1.  C
lea

ning
 the Sa

m
p

le C
ha

m
b

er
N

ote:  Be extremely careful not to damage the fan blades (see illus-
tration) when cleaning the chamber.

a.
Rem

ove any debris that m
ay have collected w

ithin or 
around the sam

ple chanber.  

b.
W

rap a N
E

W
 K

im
w

ipe around the end of the thin 



A
qu

aL
ab

13
. F

ur
th

er
 Re

ad
in

g

69

Ro
a, 

V.
 a

nd
 M

.S
. 

Ta
pi

a 
de

 D
az

a. 
(1

99
1)

. 
E

va
lu

at
io

n 
of

 
w

at
er

 a
ct

iv
ity

 m
ea

su
re

m
en

ts
 w

ith
 a

 d
ew

 p
oi

nt
 e

lec
tro

ni
c 

hu
m

id
ity

 m
et

er
. L

eb
en

sm
itt

el-
W

iss
en

sc
ha

ft 
un

d-
Te

ch
no

l-
og

ie.
 2

4(
3)

:2
08

-2
13

.

Ro
os

, K
.D

. (
19

75
). 

E
st

im
at

io
n 

of
 w

at
er

 ac
tiv

ity
 in

 in
te

rm
e-

di
at

e 
m

oi
st

ur
e 

fo
od

s. 
Fo

od
 T

ec
hn

ol
og

y. 
29

:2
6-

30
.

Sc
ot

t, 
V.

N
. a

nd
 D

.T
. B

er
na

rd
. (

19
83

). 
In

flu
en

ce
 o

f t
em

pe
r-

at
ur

e 
on

 t
he

 m
ea

su
re

m
en

t 
of

 w
at

er
 a

ct
iv

ity
 o

f 
fo

od
 a

nd
 

sa
lt 

sy
st

em
s. 

Jo
ur

na
l o

f F
oo

d 
Sc

ien
ce

. 4
8:

55
2-

55
4.

Sn
av

ely
, M

.J.,
 J.

C.
 P

ric
e, 

an
d 

H
.W

. J
un

. (
19

90
). 

A 
co

m
pa

ris
on

 o
f 

th
re

e 
eq

ui
lib

riu
m

 r
ela

tiv
e 

hu
m

id
ity

 m
ea

su
rin

g 
de

vi
ce

s. 
D

ru
g 

D
ev

elo
pm

en
t a

nd
 In

du
str

ial
 P

ha
rm

ac
y. 

16
(8

):1
39

9-
14

09
.

St
am

p,
 J

.A
., 

S.
 L

in
sc

ot
t, 

C.
 L

om
au

ro
, 

an
d 

T.
P. 

La
bu

za
. 

(1
98

4)
. M

ea
su

re
m

en
t o

f w
at

er
 ac

tiv
ity

 o
f s

alt
 so

lu
tio

ns
 an

d 
fo

od
s b

y 
se

ve
ra

l e
le

ct
ro

ni
c 

m
et

ho
ds

 a
s c

om
pa

re
d 

to
 d

ire
ct

 
va

po
r 

pr
es

su
re

 m
ea

su
re

m
en

t. 
Jo

ur
na

l 
of

 F
oo

d 
Sc

ie
nc

e. 
49

:1
13

9-
11

42
.

St
ol

of
f, 

L.
 (1

97
8)

. C
ali

br
at

io
n 

of
 w

at
er

 a
ct

iv
ity

 m
ea

su
rin

g 
in

st
ru

m
en

ts
 a

nd
 d

ev
ice

s: 
Co

lla
bo

ra
tiv

e 
st

ud
y. 

Jo
ur

na
l o

f 
A

ss
oc

iat
io

n 
of

 O
ffi

cia
l A

na
ly

tic
al 

Ch
em

ist
s. 

61
:1

16
6-

11
78

.

Tr
ol

ler
, 

J.A
. 

(1
98

3)
. 

M
et

ho
ds

 t
o 

m
ea

su
re

 w
at

er
 a

ct
iv

ity
. 

Jo
ur

na
l o

f F
oo

d 
Pr

ot
ec

tio
n.

 4
6:

12
9-

13
4.

A
qu

aL
ab

6.
 C

le
an

in
g 

an
d 

M
ai

nt
en

an
ce

30

pl
as

tic
 r

od
 (

sp
at

ul
a)

 a
nd

 m
oi

st
en

 i
t 

w
ith

 i
so

pr
op

yl 
alc

oh
ol

 o
r 

D
ec

ag
on

 C
lea

ni
ng

 S
ol

ut
io

n.
  

N
ot

e: 
 D

o 
N

O
T 

di
p 

a 
us

ed
 K

im
w

ip
e 

in
to

 y
ou

r c
on

ta
in

er
 o

f I
PA

 
or

 c
lea

ni
ng

 s
ol

ut
io

n 
(th

e 
IP

A
 o

r c
lea

ni
ng

 s
ol

ut
io

n 
w

ill
 

be
co

m
e 

co
nt

am
in

at
ed

).

c.
W

A
SH

--C
lea

n 
all

 s
ur

fa
ce

 e
dg

es
 o

f t
he

 s
am

pl
es

 c
ha

m
-

be
r 

in
cl

ud
in

g 
th

e 
ed

ge
 w

he
re

 th
e 

sa
m

pl
e 

cu
p 

se
als

 to
 

th
e c

ha
m

be
r b

lo
ck

.  
Yo

u 
m

ay
 n

ee
d 

to
 re

pl
ac

e t
he

 K
im

-
w

ip
e 

if 
it 

be
co

m
es

 to
o 

di
rty

 d
ur

in
g 

th
is 

pr
oc

es
s.

d.
RI

N
SE

--R
ep

ea
t 

st
ep

s 
b 

an
d 

c 
us

in
g 

ne
w

 K
im

w
ip

es
 

w
ith

 d
ist

ill
ed

 w
at

er
.

e.
D

RY
--R

ep
ea

t s
te

ps
 b

 a
nd

 c
 u

sin
g 

ne
w,

 d
ry

 K
im

w
ip

es
 

to
 h

elp
 r

em
ov

e 
an

y 
m

oi
st

ur
e 

re
m

ain
in

g 
fr

om
 t

he
 

cle
an

in
g.

f.
V

isu
all

y 
in

sp
ec

t 
th

e 
sa

m
pl

e 
ch

am
be

r 
fo

r 
cle

an
lin

es
s. 

Re
-c

lea
n 

if 
ne

ce
ss

ar
y. 

 N
ote

:  
D

o n
ot 

reu
se 

Ki
mw

ipe
s.

2
.  

Cl
ea

n 
th

e 
M

ir
ro

r

a.
W

ra
p 

a 
ne

w
 K

im
w

ip
e 

ar
ou

nd
 th

e 
en

d 
of

 th
e 

th
in

 p
las

-
tic

 ro
d 

(s
pa

tu
la)

 a
nd

 m
oi

st
en

 it
 w

ith
 is

op
ro

py
l a

lco
ho

l 
or

 D
ec

ag
on

 C
lea

ni
ng

 S
ol

ut
io

n.

b.
W

A
SH

--S
w

ip
e 

th
e 

m
oi

st
en

ed
 K

im
w

ip
e 

ac
ro

ss
 t

he
 

m
irr

or
 o

nc
e. 

 (
A

 s
in

gl
e 

sw
ip

e 
is 

us
ua

lly
 s

uf
fic

ien
t 

to
 

re
m

ov
e 

co
nt

am
in

an
ts.

)

c.
RI

N
SE

--R
ep

ea
t s

te
ps

 a-
b 

us
in

g 
ne

w
 K

im
w

ip
es

 m
oi

ste
d 

w
ith

 d
ist

ill
ed

 w
at

er
 in

ste
ad

 o
f c

lea
ni

ng
 so

lu
tio

n.



A
quaLab

13. Further Reading

68

K
arm

as, E
. (1981). M

easurem
ent of m

oisture content. 
Cereal Foods W

orld. 26(7):332-334.

K
itic, D

., D
.C. Pereira-Jardim

, G
. Favetto, S.L. Resnik, and 

J. Chirife. (1986). Theoretical prediction of the w
ater activ-

ity of standard saturated salt solutions at various tem
pera-

tures. Journal of Food Science. 51:1037-1042.

Labuza, T.P. and R. Contreras-M
edellin. (1981). Prediction 

of m
oisture protection requirem

ents for foods. Cereal 
Foods W

orld. 26(7):335-343.

Labuza, T.P., K
. A

cott, S.R. Tatini, and R.Y. Lee. (1976). 
W

ater activity determ
ination: A

 collaborative study of dif-
ferent m

ethods. Journal of Food Science. 41:910-917.

Prior, B.A
. (1979). M

easurem
ent of w

ater activity in foods: 
A

 review. Journal of Food Protection. 42(8):668-674.

Reid, D
.S. (1976). W

ater activity concepts in interm
ediate 

m
oisture foods. In: Interm

ediate M
oisture Foods. 

D
avies, R., G

.G
. Birch, and K

.J. Parker (ed.) A
pplied Sci-

ence Publishers, London. pp. 54-65.

Richard, J. and T.P. Labuza. (1990). Rapid determ
ination 

of the w
ater activity of som

e reference solutions, culture 
m

edia and cheese using a new
 dew

 point apparatus. Sci -
ences des A

lim
ents. 10:57-64.

A
quaLab

6. C
leaning and M

aintenance

31

d.
D

RY--Repeat steps a-b using new, dry K
im

w
ipes to 

help rem
ove any m

oisture rem
aining from

 the cleaning.

e.
V

isually inspect the m
irror for cleanliness.  Re-clean if 

necessary.

3. Clea
n the Therm

o
pile a

nd O
ptica

l Senso
r

a.
W

rap a new
 K

im
w

ipe around the end of the thin plas-
tic rod (spatula) and m

oisten it w
ith isopropyl alcohol 

or D
ecagon Cleaning Solution.

b.
W

A
SH

--Sw
ipe the m

oistened K
im

w
ipe across ther-

m
opile and optical sensor.  (A

 single sw
ipe is usually 

sufficient to rem
ove contam

inants.)

c.
RIN

SE
--Repeat steps a-b using new

 K
im

w
ipes m

oist-
ened w

ith distilled w
ater instead of cleaning solution.

d.
D

RY--Repeat steps a-b but use a new, dry K
im

w
ipe to 

help rem
ove any m

oisture rem
aining from

 the cleaning.

e.
V

isually inspect the therm
opile and optical sensor for 

cleanliness.  Re-clean if necessary.

4
.  A

d
d

itio
na

l D
ry

ing
 Tim

e

a.
V

isually inspect the sam
ple cham

ber and sensors for 
contam

inants, including m
oisture.  If necessary, repeat 

the cleaning process using new
 K

im
w

ipes. 

b.
Let stand for about 5 m

inutes to ensure the sam
ple 

cham
ber is dry.
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R
ep

a
ir C

o
sts

M
anufacturer’s defects and instrum

ents w
ithin the three-

year w
arranty w

ill be repaired at no charge.  N
on-w

arranty 
repair charges for parts, labor and shipping w

ill be billed 
to you.  A

n extra fee m
ay be charged for rush work. 

D
ecagon 

w
ill 

provide 
an 

estim
ated 

repair 
cost, 

if 
requested.

Lo
a

ner Serv
ice

D
ecagon has loaner instrum

ents to keep you m
easuring 

w
ater activity w

hile your instrum
ent is being serviced.  If 

your A
quaLab is still under calibration w

arranty or you 
have a service plan w

ith your instrum
ent, there is no 

charge for the loaner service.

A
quaLab

7
. Verification and C

alibration

33

7. V
erification and Calibration

It is im
portant to verify A

quaLab’s w
ater activity calibra-

tion against know
n standards to guarantee optim

al perfor-
m

ance and accuracy.  D
ecagon recom

m
ends verification 

daily, once per shift, or before each use (if used infre-
quently).

W
a

ter A
ctiv

ity
 V

erifica
tio

n
A

quaLab uses the chilled-m
irror dew

point technique to 
determ

ine w
ater activity.  Because this is a prim

ary m
ea-

surem
ent of relative hum

idity, no calibration is necessary; 
how

ever, it is im
portant to check for linear offset periodi-

cally. The com
ponents used by the instrum

ent to m
easure 

w
ater activity are subject to contam

ination w
hich m

ay 
affect the A

quaLab’s perform
ance. W

hen this occurs, it 
changes the accuracy of the instrum

ent. This is w
hat is 

called a “linear offset.” Therefore, frequent verification 
assures you that your A

quaLab is perform
ing correctly. 

Linear offset is checked by using two different calibration 
standards.

C
a

lib
ra

tio
n Sta

nd
a

rd
s

Calibration standards are specially prepared salt solutions 
having a specific m

olality and w
ater activity constant 

w
hich are accurately m

easurable. The calibration standards 
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12
. Sup

p
o

rt a
nd

 R
ep

a
ir 

N
O

TE
:  If you purchased your A

quaLab from one of our interna-
tional distributors, please contact them.  They will be able to provide 
you with local support and service.

W
hen encountering problem

s w
ith your A

quaLab (that 
can’t be resolved w

ith the help of this m
anual), please con-

tact D
ecagon Custom

er Support at support@
decagon.com

, 
800-755-2751 (U

S and Canada), 509-332-2756 (Interna-
tional) or fax us at (509) 332-5158.  Please have the serial 
num

ber and m
odel of the instrum

ent ready.

A
ll A

quaLabs returning to D
ecagon for servicing m

ust be 
accom

panied w
ith a Return M

aterial A
uthorization (RM

A
) 

form
.  Prior to shipping the instrum

ent, please contact a 
D

ecagon custom
er support representative to obtain an 

RM
A

.

Ship
p

ing
 D

irectio
ns:

The follow
ing steps w

ill help to ensure the safe shipping 
and processing of your A

quaLab.

1.
Ship your A

quaLab in its original cardboard box w
ith 

suspension packaging.  If this is not possible, use a box 
that has at least 4 inches of space betw

een your instru -
m

ent and each w
all of the box.  

A
quaLab

7
. Verification and C

alibration

35

pour the contents into an A
quaLab sam

ple cup.  If for 
som

e reason you cannot obtain D
ecagon’s calibration 

standards and need to m
ake a saturated salt solution for 

verification, refer to A
ppendix A

.

C
a

lib
ra

tio
n

W
hen to Verify for Linear O

ffset
Linear offset should be checked against two know

n cali-
bration standards either daily, once per shift or before 
each use. Linear offset should never be verified solely 
against distilled w

ater, since it does not give an accurate 
representation of the linear offset. For batch processing, 
the instrum

ent should be checked regularly against a 
know

n standard of sim
ilar w

ater activity. It is also a good 
idea to check the offset w

ith a standard of sim
ilar w

ater 
activity w

hen the general w
ater activity range of your sam

-
ple is changing. Checking the w

ater activity of a standard 
solution w

ill alert you to the possibility of unit contam
ina-

tion or shifts in the linear offset from
 other causes.

N
ote: The calibration process is the same for both the dewpoint and 

volatiles block except that the accuracy for the capacitance sensor in 
the volatiles block is ±

 0.015 aw .

Verification
To verify for linear offset of your AquaLab, do the following:
1.

Choose a calibration standard that is close to the w
ater 

activity of the sam
ple you are m

easuring.  N
ote: The 

A
quaLab needs to warm up for approximately 15 minutes to 

make accurate readings.
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C
o

m
p

o
nent Perfo

rm
a

nce Screen
If, after cleaning your instrum

ent and reading the other 
troubleshooting hints, you have reason to believe that one 
of the com

ponents of your A
quaLab m

ay be causing m
ea-

surem
ent error, you can access a screen that w

ill display 
values for com

ponent perform
ance. This is done either by 

holding dow
n the low

er right button w
hile turning on the 

instrum
ent, or by first pressing the low

er left button (sys-
tem

 configuration m
enu), then the upper right button (lin-

ear offset m
enu) and then the upper left button.  

The follow
ing screen w

ill appear:

This screen gives you four values. The top left value is the 
value the therm

ocouple is reading. It is basically the differ-
ence in tem

perature betw
een the block and the m

irror. It 
should typically have a value of 3, ±

0.3. If this is zero, 
there is som

ething w
rong w

ith the therm
ocouple. The top 

right value is the value read by the therm
opile, w

hich is the 
tem

perature difference between the block and w
hat it 

“sees” below
 it (the sam

ple, w
hen reading). This value 

should be around zero, but w
ill change w

hen you change 
the draw

er position. The bottom
 left value is the block 

tem
perature. This value should be around am

bient tem
-

perature. The bottom
 right value is the m

irror reflectance 

-
E
x
i
t
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r
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3
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7.
If either one of the verifications is not correct, it is 
probably due to contam

ination of the sensor cham
ber. 

For cleaning instructions, see Chapter 6. A
fter clean-

ing, repeat verification from
 step two.

8.
If you are consistently getting readings outside the 
w

ater activity of your first calibration standard by 
m

ore than ±
0.003aw , a linear offset has probably 

occurred. In this case, adjust the reading on the cali-
bration standard to its correct value as outlined in the 
next section.

A
djusting for Linear O

ffset

1.
O

nce you are certain that a linear offset has occurred, 
enter the system

 configuration m
enu by pressing the 

low
er left button from

 the m
easurem

ent screen. Press 
the upper right button in the system

 configuration 
m

enu to enter the linear offset m
enu. You w

ill be 
guided through the linear offset routine. 

2.
If you w

ish to continue, press the button next to “yes.” 
To return to the m

easurem
ent screen, press the button 

next to “no.” A
fter selecting “yes,” the follow

ing 
screen w

ill appear:

p
l
a
c
e
 
s
t
a
n
d
a
r
d

i
n
 
d
r
a
w
e
r
 
a
n
d
 
r
e
a
d
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PR
O
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h
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 c
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b
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 c
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 c
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d 
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ed
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O

n
e 
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m
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m
p
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h
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e 
b
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u
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b
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. 
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e 
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k 
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ge

d 
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o 
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e 

m
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oa
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nd
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s 
m
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ap
pe

ar
s, 

it 
is 

lik
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y 
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 o

r 
m

or
e 
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 t

he
 c
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po

-
ne

nt
s 

ha
ve

 f
ail

ed
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n 
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e 
bl

oc
k’s

 c
irc
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t 
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f 
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u 
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s 
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 t
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m
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t 

w
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 f
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e 
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m
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at
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 f
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w
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rr
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t r

ea
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ng
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If
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m
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d 
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u 
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nt

in
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 to
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m
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e, 
D

ec
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 c
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t b
e 

lia
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e 
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r e
rr
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n 
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g 
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 m
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. C
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 D
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3.
E

m
pt

y 
th

e 
w

ho
le 

vi
al 

of
 a

 c
ali

br
at

io
n 

st
an

da
rd

 in
to

 a
 

sa
m

pl
e 

cu
p.

  
W

e 
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m

m
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d 
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g 

th
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6.
0M
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(0

.7
6a

w
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D
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w
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e 
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sid

e 
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 c
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. 
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p 
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PR
O

BLEM
 #8:

A
 sm

all trian
gle ap

p
ears in

 th
e u

p
p

er righ
t corn

er 
after sam

p
lin

g:

SO
LU

TIO
N

:

1)
T

h
e m

irror n
eed

s to b
e clean

ed, along w
ith the rest 

of the sam
ple cham

ber, or a volatile contam
inant is 

interfering w
ith the dew

point determ
ination. This tri-

angle is a m
irror perform

ance indicator. The perfor-
m

ance of the m
irror is m

easured on a 0 to 1 scale, w
ith 

1 being the cleanest. W
hen the A

quaLab senses that 
the m

irror perform
ance has dropped to unacceptable 

levels, it w
ill display the triangular w

arning sign after 
the sam

ple has been m
easured.  To see w

hat the m
ir-

ror perform
ance value is, press the upper right button 

w
hen the triangle appears, and it w

ill show
 you the 

value. A
t this point, you should stop sam

pling and 
clean the cham

ber. If the triangle is still on the screen 
after cleaning, the m

irror is m
ost likely still dirty or a 

volatile in your sam
ple is contam

inating the m
irror. 

Contact D
ecagon for m

ore assistance.
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6.
A

djust the w
ater activity value to its proper value for 

the particular calibration standard you are m
easuring 

by pressing the up or dow
n buttons until the correct 

value is displayed.  W
hen the value is correct, press the 

E
xit button to store this new

 value.

N
ote: This is the only menu where these buttons can change the lin-

ear offset, so you won’t hurt anything by pressing these buttons in 
other menus.

7.
Re-m

easure the calibration standard again in the nor-
m

al sam
pling m

ode. It should read the proper value at 
a given tem

perature for that calibration standard (see 
A

ppendix B). 

8.
M

easure the w
ater activity of a second calibration 

standard 
according 

to 
the 

verification 
procedure 

described above. If both verification readings are 
w

ithin ±
0.003aw   then the instrum

ent is ready to begin 
testing.  

If you still have incorrect verification readings after clean-
ing the cham

ber and/or adjusting for linear offset, contact 
D

ecagon 
for 

further 
instructions 

at 
support@

deca-
gon.com

 or 1-800-755-2751 or 509-332-2756. If you pur-
chased your A

quaLab from
 one of our international 

distributors, please contact them
 for local service and sup-

port.
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PR
O

BLEM
 #4

:
M

essage on
 screen

 d
isp

lays th
e follow

in
g:

SO
LU

TIO
N

:

1)
Y

our 
sam

ple’s 
tem

perature 
is 

too 
high 

for 
the 

in
strum

ent to equ
ilibrate w

ith it in a reasonable 
am

ount of tim
e. The instrum

ent and sam
ple need to 

be in tem
perature equilibrium

 before accurate sam
ples 

can be m
ade. Therefore, very cold sam

ples w
ill take a 

very long tim
e to m

easure for the sam
e reason. To 

avoid this problem
, m

ake sure to only m
easure sam

ples 
that are at the sam

e tem
perature as the instrum

ent.

PR
O

BLEM
 #5:

M
essage on

 screen
 d

isp
lays th

e “<
“ sym

b
ol. 

SO
LU

TIO
N

:

1)
T

h
e sam

p
le is too d

ry for the instrum
ent to read 

accurately. If your sam
ple has a w

ater activity that is 
less than below

 the detection lim
its of the instrum

ent, 

 s
a
m
p
l
e
 
t
o
o
 
h
o
t
 

  
 

 a
w  
<
 
0
.
0
2
8
2
4
.
7
 
°
C

A
quaLab

8. Sam
ple Preparation

4
1

8. Sa
m

p
le Prep

a
ra

tio
n

Your A
quaLab w

ill continually provide accurate w
ater 

activity m
easurem

ents as long as its internal sensors are 
not contam

inated by im
properly-prepared sam

ples. Care -
ful preparation and loading of sam

ples w
ill lengthen tim

e 
betw

een cleanings and w
ill help you avoid cleaning and 

dow
ntim

e. 

Prep
a

ring
 the Sa

m
p

le
To prepare a sam

ple, follow
 these steps:

1.
M

ake su
re th

at th
e sam

ple to b
e m

easu
red

 is 
h

om
ogen

eou
s. M

ulti-com
ponent sam

ples (e.g., m
uf-

fins w
ith raisins) or sam

ples that have outside coatings 
(like deep-fried, breaded foods) can be m

easured, but 
m

ay take longer to equilibrate. For sam
ples like these, 

A
quaLab m

ay take m
ore than five m

inutes to give an 
accurate reading, or m

ay require m
ultiple readings of 

the sam
e sam

ple. M
easuring the w

ater activity of these 
types of product is discussed in detail later in this 
chapter (see M

aterials N
eeding Special Preparation).

2.
P

lace th
e sam

p
le in

 a d
isp

osab
le sam

p
le cu

p, 
com

p
letely coverin

g th
e b

ottom
 of th

e cu
p, if p

os-
sib

le. A
quaLab is able to accurately m

easure a sam
ple 

that does not (or cannot) cover the bottom
 of the cup. 
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e 

se
n

so
rs

 i
n

 
th

e 
se

n
so

r 
ch

am
b

er
! 

Fi
lli

ng
 th

e 
sa

m
pl

e 
cu

p 
w

ill
 n

ot
 

m
ak

e 
th

e 
re

ad
in

gs
 fa

st
er

 o
r m

or
e 

ac
cu

ra
te

. T
he

re
 o

nl
y 

ne
ed

s 
to

 b
e 

en
ou

gh
 s

am
pl

e 
in

 t
he

 c
up

 t
o 

all
ow

 t
he

 
w

at
er

 in
 th

e 
sa

m
pl

e 
to

 e
qu

ili
br

at
e 

w
ith

 th
e 

w
at

er
 in

 th
e 

va
po

r 
ph

as
e 

an
d 

no
t c

ha
ng

e 
th

e 
m

oi
st

ur
e 

co
nt

en
t o

f 
th

e 
sa

m
pl

e. 
Th

er
e 

is 
a 

m
in

im
um

 a
m

ou
nt

 o
f 

sa
m

pl
e 

ne
ed

ed
; t

he
re

fo
re

, c
ov

er
in

g 
th

e 
bo

tto
m

 o
f t

he
 s

am
pl

e 
cu

p 
is 

no
rm

all
y 

en
ou

gh
.

4.
M

ak
e 

su
re

 t
h

at
 t

h
e 

ri
m

 a
nd

 o
u

ts
id

e 
of

 t
h

e 
sa

m
p

le
 

cu
p

 a
re

 c
le

an
. W

ip
e 

an
y 

ex
ce

ss
 sa

m
pl

e 
m

at
er

ial
 fr

om
 

th
e 

rim
 o

f t
he

 c
up

 w
ith

 a
 c

lea
n 

tis
su

e. 
M

at
er

ial
 le

ft 
on

 
th

e 
rim

 o
r t

he
 o

ut
sid

e 
of

 th
e 

cu
p 

w
ill

 c
on

ta
m

in
at

e 
th

e 
se

ns
or

 c
ha

m
be

r 
an

d 
be

 t
ra

ns
fe

rr
ed

 t
o 

su
bs

eq
ue

nt
 

sa
m

pl
es

. T
he

 r
im

 o
f 

th
e 

cu
p 

fo
rm

s 
a 

va
po

r 
se

al 
w

ith
 

th
e 

se
ns

or
 b

lo
ck

 w
he

n 
th

e 
dr

aw
er

 k
no

b 
is 

tu
rn

ed
 t

o 
th

e 
RE

A
D

 p
os

iti
on

. T
he

re
fo

re
, a

ny
 s

am
pl

e 
m

at
er

ial
 

le
ft 

on
 t

he
 c

up
 r

im
 w

ill
 b

e 
tra

ns
fe

rr
ed

 t
o 

th
e 

bl
oc

k,
 

pr
ev

en
tin

g 
th

is 
se

al 
an

d 
co

nt
am

in
at

in
g 

fu
tu

re
 sa

m
pl

es
. 
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C
aution: D

o not use any other kind of fuse or you w
ill 

risk dam
age to your instrum

ent as w
ell as void your 

w
arranty.

c.  Replace the fuse-holder and push it into the fuse-
w

ell until the release tab snaps in place.

d.  Re-connect the pow
er cord and turn your instru-

m
ent on. If the fuse blow

s again, a failed com
ponent 

m
ay be causing the problem

. Contact D
ecagon to 

m
ake arrangem

ents for repairs.

PR
O

BLEM
 #2

:
R

ead
in

gs are slow
 or in

con
sisten

t.

SO
LU

TIO
N

:

1)
T

h
e sam

p
le ch

am
b

er m
ay b

e d
irty. Refer to Chap-

ter 6 of the m
anual for directions on cleaning the sam

-
ple cham

ber.

2)
Som

e p
rod

u
cts ab

sorb
 or d

esorb
 m

oistu
re very 

slow
ly, causing m

easurem
ents to take longer than 

usual, and nothing can be done to speed up the pro-
cess. Refer to Chapter 8 for further explanation.

3)
Y

ou
r sam

p
le m

ay con
tain

 volatiles.  Volatiles are 
know

n to cause unstable readings, because they con-

A
quaLab

8. Sam
ple Preparation

4
3

5.
If a sam

p
le w

ill b
e read

 at som
e oth

er tim
e, p

u
t 

th
e sam

p
le cu

p
’s d

isp
osab

le lid
 on

 th
e cu

p
 to 

restrict w
ater tran

sfer. For long-term
 storage, seal 

the lid by placing tape or Parafilm


 com
pletely 

around the cup/lid junction. It is necessary to seal the 
cup if it w

ill be a long tim
e before the m

easurem
ent is 

m
ade.

Sa
m

p
les N

eed
ing

 Sp
ecia

l 
Prep

a
ra

tio
n

A
quaLab reads m

ost m
aterials in less than five m

inutes, 
depending on w

hich m
ode you are operating in. Som

e 
sam

ples, how
ever, m

ay require longer reading tim
es, due 

to the nature of the m
aterial you are sam

pling. These 
m

aterials need additional preparation to ensure quick, 
accurate readings. To find out w

hether special sam
ple 

preparation is necessary, take a reading and see how
 long it 

takes to find the w
ater activity. If it takes longer than six 

m
inutes, rem

ove the sam
ple and take a reading of a cali-

bration standard. This w
ill ensure that the sam

ple itself is 
causing the long read tim

e, and that there is not a problem
 

w
ith your instrum

ent. If the calibration standard also takes 
longer than six m

inutes to sam
ple, refer to Chapter 11 of 

this m
anual for m

ore inform
ation.

C
oated and D

ried Sam
ples

Sam
ples w

ith coatings such as sugar or fat often require 
longer reading tim

es, because it takes longer for them
 to 

equilibrate. If this is the case for your sam
ples, don’t worry 
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T
ro

u
b

le
sh

oo
ti

n
g 

Q
u

ic
k 

G
u

id
e 

(c
on

ti
nu

ed
)

If
 th

is 
pr

ob
lem

 o
cc

ur
s:

Re
fe

r t
o:

Sc
re

en
 d

isp
lay

s  
“a

w
>

1.
0”

...
...

...
...

...
...

...
...

...
...

...
Pr

ob
lem

 #
6

Ve
rif

ic
at

io
n 

no
t c

or
re

ct
...

...
...

...
...

...
...

...
...

...
...

...
.P

ro
bl

em
 #

7

Tr
ian

gl
e 

ap
pe

ar
s i

n 
up

pe
r r

ig
ht

 c
or

ne
r..

...
...

...
.P

ro
bl

em
 #

8

Sc
re

en
 d

isp
lay

s “
Bl

oc
k 

fa
ilu

re
”

...
...

...
...

...
...

...
...

Pr
ob

lem
 #

9
tu

rn
in

g 
on

 A
qu

aL
ab

PR
O

BL
EM

 #
1:

A
q

u
aL

ab
 w

on
’t

 t
u

rn
 o

n
.

SO
LU

TI
O

N
:

1)
C

h
ec

k 
to

 m
ak

e 
su

re
 y

ou
r 

p
ow

er
 c

or
d

 i
s 

se
cu

re
ly

 
at

ta
ch

ed
 to

 th
e 

ba
ck

 o
f t

he
 in

st
ru

m
en

t a
nd

 it
 is

 p
lu

g-
gi

ne
d 

in
to

 th
e 

po
w

er
 o

ut
let

.

2)
A

 p
ow

er
 s

u
rg

e 
m

ay
 h

av
e 

ca
u

se
d

 a
 fu

se
 t

o 
b

lo
w

. T
o 

ch
an

ge
 th

e 
fu

se
s, 

fo
llo

w
 th

es
e 

in
st

ru
ct

io
ns

:

a. 
U

np
lu

g 
th

e 
po

w
er

 c
or

d 
. 

b.
 L

oc
at

e 
th

e 
pa

ne
l w

he
re

 t
he

 p
ow

er
 c

or
d 

pl
ug

s 
in

. 
Th

e 
fu

se
 b

ox
 is

 o
n 

th
e 

rig
ht

 si
de

 o
f t

ha
t p

an
el

. P
re

ss
 in

 
on

 th
e 

re
lea

se
 ta

b 
an

d 
pu

ll 
th

e 
fu

se
-h

ol
de

r 
ou

t. 
 P

ul
l 

th
e 

br
ok

en
 f

us
e(

s)
ou

t 
an

d 
re

pl
ac

e 
w

ith
 a

 1
.2

5 
A

m
p 

25
0V

 fu
se

.

A
qu

aL
ab

8.
 S

am
pl

e 
Pr

ep
ar

at
io

n

4
4

th
at

 s
om

et
hi

ng
 is

 w
ro

ng
 w

ith
 y

ou
r 

in
st

ru
m

en
t; 

it 
sim

pl
y 

m
ea

ns
 th

at
 y

ou
r p

ar
tic

ul
ar

 s
am

pl
e 

ta
ke

s 
lo

ng
er

 th
an

 m
os

t 
to

 e
qu

ili
br

at
e 

w
at

er
 w

ith
 it

s o
ut

sid
e 

en
vi

ro
nm

en
t.

To
 re

du
ce

 th
e 

tim
e 

ne
ed

ed
 to

 ta
ke

 a
 w

at
er

 a
ct

iv
ity

 re
ad

in
g 

fo
r c

oa
te

d 
or

 d
rie

d 
sa

m
pl

es
, o

ne
 th

in
g 

yo
u 

ca
n 

do
 is

 c
ru

sh
, 

sli
ce

, o
r 

gr
in

d 
th

e 
sa

m
pl

e 
be

fo
re

 p
ut

tin
g 

it 
in

 th
e 

sa
m

pl
e 

cu
p.

 T
hi

s 
in

cr
ea

se
s 

th
e 

su
rf

ac
e 

ar
ea

 o
f 

th
e 

sa
m

pl
e, 

th
us

 
de

cr
ea

sin
g 

re
ad

in
g 

tim
es

. 
K

ee
p 

in
 m

in
d,

 h
ow

ev
er

, 
th

at
 

m
od

ify
in

g 
so

m
e 

sa
m

pl
es

 m
ay

 a
lte

r 
th

eir
 w

at
er

 a
ct

iv
ity

 
re

ad
in

gs
. 

Fo
r e

xa
m

pl
e, 

a c
an

dy
 m

ay
 h

av
e 

a s
of

t c
ho

co
lat

e 
ce

nt
er

 an
d 

a 
ha

rd
 o

ut
er

 c
oa

tin
g. 

Th
e 

w
at

er
 a

ct
iv

ity
 r

ea
di

ng
 f

or
 t

he
 

ce
nt

er
 a

nd
 t

he
 o

ut
er

 c
oa

tin
g 

ar
e 

di
ffe

re
nt

, s
o 

on
e 

wo
ul

d 
ne

ed
 t

o 
ev

alu
at

e 
w

hi
ch

 p
ar

t 
of

 t
he

 s
am

pl
e 

ne
ed

ed
 t

o 
be

 
m

ea
su

re
d 

be
fo

re
 c

ru
sh

in
g 

it.
 W

he
n 

th
e 

ca
nd

y 
is 

cr
us

he
d,

 
fo

r 
ex

am
pl

e, 
th

e 
w

at
er

 a
ct

iv
ity

 w
ill

 r
ep

re
se

nt
 th

e 
av

er
ag

e 
w

at
er

 a
ct

iv
ity

 o
f 

th
e 

en
tir

e 
sa

m
pl

e; 
w

he
re

as
 l

ea
vi

ng
 t

he
 

ca
nd

y 
w

ho
le 

w
ill

 g
iv

e 
a 

re
ad

in
g 

fo
r t

he
 c

oa
tin

g,
 w

hi
ch

 m
ay

 
ac

t a
s a

 b
ar

rie
r t

o 
th

e 
ce

nt
er

.
N

ote
: i

f y
ou

 cr
us

h, 
gri

nd
, o

r s
lic

e y
ou

r s
am

ple
, b

e c
on

sis
ten

t i
n 

th
e 

me
th

od
 yo

u 
us

e i
n 

or
de

r t
o o

bt
ain

 re
pr

od
uc

ibl
e r

esu
lts

.

Sl
ow

 W
at

er
-E

m
itt

in
g 

Sa
m

pl
es

So
m

e 
ex

tre
m

el
y 

dr
y, 

de
hy

dr
at

ed
, h

ig
hl

y 
vi

sc
ou

s 
w

at
er

-in
-

oi
l 

(b
ut

te
r),

 h
ig

h 
fa

t, 
or

 g
las

sy
 c

om
po

sit
io

ns
 m

ay
 h

av
e 

in
cr

ea
se

d 
re

ad
 ti

m
es

, d
ue

 to
 th

eir
 m

oi
st

ur
e 

so
rp

tio
n 

ch
ar

-
ac

te
ris

tic
s. 

A
qu

aL
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ay

 r
eq

ui
re

 u
p 

to
 t

en
 m

in
ut

es
 t

o 
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11. Tro
ub

lesho
o

ting

A
quaLab is a high perform

ance instrum
ent, designed to 

have low
 m

aintenance and few
 problem

s if used w
ith care. 

U
nfortunately, som

etim
es even the best operators using 

the 
best 

instrum
ents 

encounter 
technical 

difficulties. 
Below

 is quick reference guide that w
ill direct you to 

detailed solutions of som
e problem

s that m
ay occur. If 

these rem
edies still don’t resolve your problem

, then 
please contact D

ecagon for help (see Chapter 12: Support 
and Repair).T

rou
b

lesh
ootin

g Q
u

ick G
u

id
e

If this problem
 occurs:

Refer to:

A
quaLab won’t turn on

.....................................Problem
 #

1

Readings are slow
 or inconsistent....................Problem

 #
2

W
ater activity readings on solutions are..........Problem

 #
3

too high/low
 to adjust

Screen displays  “Sam
ple too hot”.................. Problem

 #
4

Screen displays  “aw
 <

  x.xxx”..........................Problem
 #

5

A
quaLab

8. Sam
ple Preparation

4
5

reach an accurate m
easurem

ent of w
ater activity and noth-

ing can be done to decrease the reading tim
es of these 

types of sam
ples.

For faster reading, it is im
portant to have the w

ater activity 
of the cham

ber at or below
 the w

ater activity of these type 
of sam

ples. This causes the sam
ple to release w

ater to the 
vapor phase and equilibrate w

ith the cham
ber. If the w

ater 
activity of the headspace is greater than this type of sam

-
ple, a long period of tim

e w
ill be required to reach equilib-

rium
 and the w

ater activity of the sam
ple m

ay be affected.

Volatile Sam
ples

A
quaLab w

ill give accurate readings on m
ost sam

ples. 
H

ow
ever, sam

ples w
ith certain volatiles in high enough 

concentrations m
ay give inaccurate w

ater activity values. 
This is because the volatiles condense on the m

irror dur-
ing the reading process, but do not evaporate from

 the 
m

irror as w
ater does. A

s a result, the reading on volatiles 
w

ill not be accurate. The concentration of volatiles that 
w

ill cause interference is variable and m
atrix dependent. 

The m
ost effective m

ethod to determ
ine if volatiles are a 

problem
 is to look for incorrect standard readings after 

reading the sam
ple.

If you w
ill be testing sam

ples w
ith volatiles on a regular 

basis that need a m
ore accurate reading, you should con -

sider upgrading to the D
ecagon’s Series 4TE

V
 w

hich is 
designed for m

easuring volatiles such as propylene glycol 
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U
si
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 W

in
d

o
w

s 
H

y
p
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rm
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a
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 u
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 H

yp
er

te
rm
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w
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 y
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r 
A

qu
aL

ab
, f

ol
lo

w
 t

he
se

 
st

ep
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1.
Pr

es
s t

he
 S

ta
rt 

bu
tto

n 
an

d 
se

lec
t P

ro
gr

am
s >

 A
cc

es
so

-
rie

s >
 H

yp
er

te
rm

in
al 

an
d 

cli
ck

 o
n 

th
e 

H
yp

er
te

rm
in

al 
ico

n.

2.
A

t t
he

 p
ro

m
pt

, c
ho

os
e 

a 
na

m
e 

fo
r t

hi
s p

ro
gr

am
 

(A
qu

aL
ab

 is
 a

 g
oo

d 
on

e)
 a

nd
 c

ho
os

e 
an

 a
rb

itr
ar

y 
ico

n 
ab

ov
e 

to
 re

pr
es

en
t i

t. 
In

 fu
tu

re
 d

ow
nl

oa
ds

, y
ou

 w
ill

 b
e 

ab
le 

to
 c

lic
k 

on
 th

is 
ico

n 
in

 h
av

e 
it 

alr
ea

dy
 se

t u
p 

fo
r 

yo
u 

to
 d

ow
nl

oa
d.

 C
lic

k 
th

e 
O

K
 b

ut
to

n.
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ly 

m
ea

su
re

d 
w

ith
 th
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Se

rie
s 

3 
m

od
el.

 S
am

pl
es

 w
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 s
uc

h 
lo

w
 w

at
er

 a
ct

iv
ity
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al-

ue
s a

re
 ra

re
. W

he
n 

a 
sa

m
pl

e’s
 w

at
er

 a
ct

iv
ity

 v
alu

e 
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be
lo

w
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lit
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cc

ur
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 m
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, y

ou
r A

qu
aL

ab
 w

ill
 d

isp
lay

 
an

 e
rr

or
 m

es
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ge
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di
ca

tin
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las
t r

ea
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 c
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ld
 m

ak
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 p
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Fo
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ex
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pl
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 m
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 c
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10
. Co

m
p

uter Interfa
ce

Your A
quaLab w

as shipped to you w
ith a standard RS-232 

interface cable. U
sing this, you can use your com

puter’s 
term

inal program
 to send w

ater activity data to your com
-

puter for further analysis and storage.

A
q

ua
Link

 So
ftw

a
re

A
n optional program

 that is available for use w
ith your 

A
quaLab is A

quaLink. A
quaLink is a W

indow
s-based pro-

gram
 designed for collection and graphing of data from

 all 
A

quaLab m
odels. It logs w

ater activity, tem
perature, tim

e 
of m

easurem
ent, and a tim

e and date stam
p (from

 your 
com

puter's clock). It also has sam
ple identification and 

com
m

ents fields that you can use to help annotate the data 
that your A

quaLab is taking. A
quaLink takes the data and 

displays it in a real-tim
e graph. You can control the incre-

m
ents of each axis to custom

ize the graph as you w
ish. If 

you are interested in purchasing a copy of A
quaLink, con -

tact D
ecagon or your authorized distributor. H

ere is a 
sam

ple picture of the A
quaLink program

:

A
quaLab

8. Sam
ple Preparation

4
7

to am
bient tem

perature before a fast, accurate reading can 
be m

ade. Rapid changes in tem
perature over short periods 

of tim
e w

ill cause the w
ater activity readings to rise or fall 

until the tem
perature stabilizes. W

hen the tem
perature sta -

bilizes w
ithin one or two degrees of the cham

ber tem
pera-

ture, you can proceed w
ith norm

al m
easurem

ents.

H
igh-w

ater activity sam
ples that are w

arm
er than the 

cham
ber tem

perature can cause condensation inside the 
m

easuring cham
ber, w

hich w
ill adversely affect subse-

quent readings. A
 w

arning m
essage appears (S

a
m
p
l
e
 

t
o
o
 
h
o
t

) if the sam
ple tem

perature is m
ore than 4°C 

above cham
ber tem

perature. If this m
essage appears, 

im
m

ediately rem
ove the sam

ple from
 the instrum

ent, 
place a lid on the cup, and allow

 the sam
ple to cool to 

w
ithin 4°C of the instrum

ent before m
easuring. 

Sam
ples that are low

er than 4°C of the instrum
ent’s tem

-
perature w

ill cause long read tim
es. The sam

ple tem
pera-

ture m
ust be w

ithin one or two degrees of the cham
ber 

tem
perature before fast, accurate readings can be m

ade. 
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th
at

 t
h

e 
m

ir
ro

r 
h

as
 b

ec
om

e 
to

o 
d

ir
ty

 t
o 

gi
ve

 a
cc

u
-

ra
te

 m
ea

su
re

m
en

ts
, 

an
d

 y
ou

 n
ee

d
 t

o 
cl

ea
n

 t
h

e 
m

ir
ro

r 
an

d
 c

h
am

b
er

 b
ef

or
e 

co
n

ti
nu

in
g 

to
 s

am
p

le
. 

F
or

 m
or

e 
d

et
ai

ls
 a

b
ou

t 
th

is
 s

ym
b

ol
, p

le
as

e 
re

fe
r 

to
 

C
h

ap
te

r 
11

. 
F

or
 

cl
ea

n
in

g 
in

st
ru

ct
io

n
s,

 
re

fe
r 

to
 

C
h

ap
te

r 
6.

•
If

 a
 s

am
p

le
 h

as
 a

 w
at

er
 a

ct
iv

it
y 

lo
w

er
 t

h
an

 a
b

ou
t 

0.
03

, 
A

q
u

aL
ab

 w
ill

 d
is

p
la

y 
a 

m
es

sa
ge

, 
ac

co
m

p
a -

n
ie

d
 b

y 
th

e 
fl

as
h

in
g 

lig
h

t,
 n

ot
if

yi
n

g 
yo

u
 t

h
at

 y
ou

r 
sa

m
p

le
 i

s 
to

o 
d

ry
 t

o 
b

e 
ac

cu
ra

te
ly

 m
ea

su
re

d
 b

y 
th

e 
A

q
u

aL
ab

. F
ol

lo
w

in
g 

is
 a

n
 e

xa
m

p
le

:

T
h

is
 m

es
sa

ge
 w

ill
 s

ta
y 

on
 t

h
e 

sc
re

en
 u

n
ti

l 
yo

u
 o

p
en

 
th

e 
sa

m
p

le
 d

ra
w

er
. 

If
 y

ou
 k

n
ow

 t
h

at
 y

ou
r 

sa
m

p
le

’s
 

w
at

er
 a

ct
iv

it
y 

is
 a

b
ov

e 
w

h
at

 t
h

e 
sc

re
en

 i
s 

te
lli

n
g 

yo
u

, 
yo

u
r 

in
st

ru
m

en
t’s

 s
en

so
rs

 m
ay

 h
av

e 
b

ee
n

 c
on

ta
m

i -
n

at
ed

 a
n

d
 w

ill
 n

ee
d

 t
o 

b
e 

cl
ea

n
ed

 (
se

e 
C

h
ap

te
r 

6)
 o

r 
se

rv
ic

ed
 (

se
e 

C
h

ap
te

r 
12

).

a
w
 
<
 
 
0
.
0
3
1

2
4
.
7
 
°
C
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9.
 T

ak
in

g 
a 

Re
ad

in
g

4
8

9
. T

a
k

in
g

 a
 R

ea
d

in
g

 

M
ea

su
re

m
en

t 
St

ep
s

O
nc

e 
yo

u 
ha

ve
 p

re
pa

re
d 

yo
ur

 s
am

pl
e, 

yo
u 

ar
e 

re
ad

y 
to

 
ta

ke
 re

ad
in

gs
. T

he
 p

ro
ce

ss
 is

 si
m

pl
e:

1.
Tu

rn
 t

he
 s

am
pl

e 
dr

aw
er

 k
no

b 
to

 t
he

 O
PE

N
/L

O
A

D
 

po
sit

io
n 

an
d 

pu
ll 

th
e 

dr
aw

er
 o

pe
n.

2.
Pl

ac
e 

yo
ur

 p
re

pa
re

d 
sa

m
pl

e 
in

 th
e 

dr
aw

er
. C

he
ck

 th
e 

to
p 

lip
 o

f t
he

 c
up

 to
 m

ak
e 

su
re

 it
 is

 fr
ee

 fr
om

 s
am

pl
e 

re
sid

ue
 (

re
m

em
be

r, 
an

 o
ve

r-f
ill

ed
 s

am
pl

e 
cu

p 
m

ay
 

co
nt

am
in

at
e 

th
e 

ch
am

be
r’s

 se
ns

or
s)

.

3.
Ca

re
fu

lly
 sl

id
e 

th
e 

dr
aw

er
 c

lo
se

d,
 b

ein
g 

es
pe

cia
lly

 c
ar

e-
fu

l i
f y

ou
 h

av
e 

a 
liq

ui
d 

sa
m

pl
e 

th
at

 m
ay

 s
pl

as
h 

or
 s

pi
ll 

an
d 

co
nt

am
in

at
e 

th
e 

ch
am

be
r.

4.
Tu

rn
 th

e 
sa

m
pl

e 
dr

aw
er

 k
no

b 
to

 th
e 

RE
A

D
 p

os
iti

on
 

to
 s

ea
l t

he
 s

am
pl

e 
cu

p 
w

ith
 th

e 
ch

am
be

r. 
Th

e 
fo

llo
w

-
in

g 
sc

re
en

 w
ill

 a
pp

ea
r: 

 

Th
is 

w
ill

 s
ta

rt 
th

e 
re

ad
 c

yc
le.

  
Le

ng
th

 o
f 

re
ad

 t
im

es
 

c
h
a
m
b
e
r
 
s
e
a
l
e
d

m
e
a
s
u
r
e
m
e
n
t
s
t
a
r
t
e
d
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•
T

ake sp
ecial care n

ot to m
ove th

e sam
p

le d
raw

er 
too 

q
u

ickly 
w

h
en

 
load

in
g 

or 
u

n
load

in
g 

liq
u

id
 

sam
p

les, in
 ord

er to avoid
 sp

illin
g.

•
If a sam

p
le h

as a tem
p

eratu
re th

at is fou
r d

eg
rees 

h
igh

er (or m
ore) th

an
 th

e A
q

u
aL

ab
’s ch

am
b

er, 
th

e in
stru

m
en

t w
ill d

isp
lay a m

essage (b
elow

)  

alertin
g you

 to cool th
e sam

p
le b

efore read
in

g. 
A

lth
ou

gh
 

th
e 

in
stru

m
en

t 
w

ill 
m

easu
re 

w
arm

er 
sam

p
les, th

e read
in

gs m
ay b

e in
accu

rate. W
arm

 
sam

p
les can

 cau
se con

d
en

sation
 in

 th
e ch

am
b

er 
if th

ey h
ave a h

igh
 w

ater activity.

•
T

h
e 

p
hysical 

tem
p

eratu
re 

of 
th

e 
in

stru
m

en
t 

sh
ou

ld
 b

e b
etw

een
 4°- 50°C

. B
etw

een
 th

ese am
b

i-
en

t tem
p

eratu
res, A

q
u

aL
ab

 w
ill m

easu
re sam

p
les 

of sim
ilar tem

p
eratu

re q
u

ickly an
d

 accu
rately. 

•
If you

 are sam
p

lin
g an

d
 a trian

gu
lar w

arn
in

g sym
-

b
ol ap

p
ears in

 th
e top

 righ
t corn

er, th
is in

d
icates 

s
a
m
p
l
e
 
t
o
o
 
h
o
t

0
.
8
5
3
 a

w
2
4
.
7
°
C
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4
9

m
ay 

vary 
depending 

on 
tem

perature 
differences 

betw
een the cham

ber and your sam
ple, and other 

properties of your sam
ple.  

N
ote: Samples that have a large difference in water activity from 

previous samples may need extra time to reach equilibrium, since 
some of the previous sample’s atmosphere stays in the chamber after 
measurement.

H
o

w
 A

q
ua

La
b

 ta
k

es R
ea

d
ing

s
A

quaLab’s reading cycle continues until the rate of change 
of three consecutive readings are less than 0.0005 of each 
other. The instrum

ent crosses the dew
 threshold num

er-
ous tim

es to ensure the accuracy of readings. W
hen the 

instrum
ent has finished its read cycle, the w

ater activity is 
displayed, accom

panied by the LE
D

 flash and beeper (if 
you have the beeper enabled).

C
a

utio
ns

•
N

ever leave a sam
p

le in
 you

r A
q

u
aL

ab
 after a 

read
in

g h
as b

een
 taken

. T
h

e sam
p

le m
ay sp

ill an
d

 
con

tam
in

ate 
th

e 
in

stru
m

en
t’s 

ch
am

b
er 

if 
th

e 
in

stru
m

en
t is accid

en
tally m

oved
 or jolted

.

•
N

ever try to m
ove your instrum

ent after a sam
ple has 

been loaded. M
ovem

ent m
ay cause the sam

ple m
ate -

rial to spill and contam
inate the sam

ple cham
ber.


