CALORIMETER C 80

|
f
i
:
!
.?
r

R A s S s 1 by

Mixing and reaction calorimeter

SETARAM
E Groupe sfim

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

C 80...the vital
complement to DSC

Calormelry is wal-hnown maasuing emeihod which has kg baan in uss

(wier 1He 138L few yaam il nas greatly advanced through suomaton and dighallsed oguipmant. Howeer, this
dawalopenant in calonmaters has bean panly cuer shadowed by the rapid growth in thenmal Smeakiers
of the OSEC type

Akt h the DS0C metbod his provided hermsd analysie 12chrigues Bplicatda o industrial lsbarshonss,
does ral solve g8 the pronlems of anavvsis, Witk iLs mstiction 10 (s study of smallscake samgies and A5
inabisty 10 o2t Bped of solid products mie the DSC method does nol covor a wide ranging fiek of
appkcations open to calormedry

SETARAM has avaitabln o porpese-bult calanmeter fioo hand ling these operations :

s 19 e © 80 C aler, which & glundy, 885y 10 use, sbie t0 scan from ambient temperatung 1o 30050
el

ege Teabures 1ne € BO calonmelsr is the appmpeiate and vital comphement fo the DSC anaiymr.

W C B0... which measurement ?

ated of cooled, its structure ard chamical compositton undergo changes
whinns &ie sasoiated with ket anchangs.

When w500 0 malerials are Drought topether a1l o gven temperature they can eact or mix with
Eagh othes iatrpE @9 3ls0 associated with heat exchange.

The catonme: nd i mevmsune this heat fow which prosides numeioes pleces of ntormatian
on behavics ¢ thermal propertics of the
f, polymedzation, decomposiang
1 el capaciiy., ) of thee materials hrooght
rireaction, diugion, fpdratinn, wetting.., )
calofmetic messumnement provides the walue of

Whar matérial 5 h

The=ie

B C 80... an entirely automated calorimeter

The © 80 caormets comes m a new and enliry sulomated forms. For even greales eade of
operation and v of use the € BO i entiely controlled by the computer via the 05 32
santrollar | 32-bi D05 SO1)

Programming and confrolling the tamperature of the umece. surounding the calorsmetric
ransducers. acpuinng and digiinng the 1emperatare and heat-liow sgnals fram the ransducens
prirfling the Sgnads . all these operatoms ae anlirely aulomated with the SETSOFT nem softwars
packapes fior use with WIKDOWE™

With the €5 32 ¢ Fer the © 80 bhecomes a cakwinmsdar with greatar éticlancy and higher
perfommance 0 heln reseach and qunily comtml (aboratories

B C 80... the complement to DSC

Two examples of different applicatons are encugh o show how the DSC and 1he
anmetric methods complement cach other © condensalion OF Bn epany 1e8in and
pirEr of patpurethanne.

1- Epoary nemin comdensss whisn if mests & small Juantsy of hardensr, 5o, when woming
with & tentn of @ miligramme of resin infroducet imo a DSC crocibile, bow i the reguined
amount of hordener (o be accurslely sddid when |1 egresents 8 mess generally [ess Msr

a millgramme ¥ There = an obvious probiem in knmsg the ratic of resin 16 herdenes. By
us e large wiriene wassel on the C B0 (LS om') the aralvsis i5 camiedioul o a greabar
s of tRgin (8 fem gramnes) and e rat0 of resin o hardener is accurataly determined.

- A
2 Poharellians 18 gmdacad by 1he o | I|I -
As soan &% ho uids mes the reaclio e [emperats I
I D50 bath comionents Fave b be B y b same crucible tefore the || |I .
1851 Starfs. With ihe © B0 bofh Bouics are N a meisrg, vessal, then hlﬂug'ﬂ | |I
tngather at the required moment. Theme wicus advantages 1o the calanimelric | |
miethod - cleary defined star to the reaction (k=004 ard full and acourate measeamen | II.
of the heal of pohiresization | \

| !

W you sbeendy ssa the DEC method 7 "\\
Then dhe & BO calor F g piraf FEaGlons and ermal |
transfanrations an lagervolume sarp Tukiting your misng resclions, | 4.
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C 80... research
and control

B C B0... the mixing and reaction
calorimeter

The € 80 calonimeses can be wsed much &5 & DSC anak@er in temperaiure scamming. Bul
with |arge-valome samples. However i hars the unipae capability of being abde to be wsed a5
amiang and reaction caloeimeter.

Mounted on én reversal fiting and with the wso of mikng vessels, /t |s the Keal tool for
dimigaling mixing operations, which am regularty foura 0 industrial processes from
syritheEIs 10 the production S1age @ operalions meoling dluting, newtralidng, wettrg,
reacting..

The information gathered fram the calonmeinc est i used for seming the: rkactor cooiing
conditions, the dissahiion nste for § subelance, (he sefection of & solwent, The stability of a
cormpuun, . all of which (s useful dor camdng out an industrial reaction caredtly

B C 80... an impressive range of vessels

Ragparch @ quality controd |aborwione=s cflen havve differer aims, B thesr neads for
MRS thermoaynamic salues a5 wal &5 simidaing themal prcechees o sometmes
he sam.
wWih weny wide rerge of experimenial vessets the G BO calormetss peoddes sserpne wilk
unbm iteid maasunng and simuleting Tacilites

= Mg and reaction vessel

= linuid or gas creulation weeset

® linuidl penoiation wesse|

® pressyre trensducer wessn|

® anils for determining el capecily, thermal conduttivity, sl of vaporization..
Liguid. sclid or gas @ sy matenal can be anahed with the C 80 caloimeter,
AL 1R [0 peadad i bo selest e suparimantal vesssl apprapdate tor the mMessinensant
A COiTE e fnardnmee 7
There are wessels available mode of sfaindess steel or Hastelloy £,

B C 80... the computer-controlled calorimeter

The use of the new coréralier and SETSOFT have preatiy imprved the techrrcal features of the
€ 80 ; groater flonl mlily of use, Tester acquisiton s betier explofation of (e signal.
Indtrument contral = v the computer's keybaans wivking through an operating, sofwang
package which & basod on pre-programmable peocedunes

SETSEOFTs mullimodule operation abso provides for mustiiasking oparation © the computed can
be used smultanedusly for mloting a themral anatysis sysiom ang for camving oul gnp oiher
ek flor insbance dunil processing)

Murvevis Tacilities tor the signal display on the soreen are avadobio ; moditying 1he scales, the
coinoms, the texduyl commentanes,,

Nurrevales facfites A alss avalables far tresting cure wsing the base software pacisges as
veitl s usry different oplional sottware packages (heat capacity, Kinetic data.,.

Beewral cuves can be supesimpossd for companson |reder alsa o SETS0FT brochum!

W C 80... varied measurements
and applications

The © B0 caonmeter & aimed at resgarch and quakty control iaborstaries iwelved with
simidaing indusitnal presses, measuing thenrooramic vakes, Suchig mtunas m Belds
& varied as industnal chamisiny, petrachemical, prermaceuteal or food industies. 5 wel @8
tnage dealing with ExpnShES, NUCIEAT EnEintering, Datoes, togetner with the sament and
asher indusgines,...

Armng the maasremenls and sppleations comently camisd ol with the © B0 caleimister g
Fanssammations wehin materials (fussan, demadrabion. tansdion) S0 os ko shudy
the thenmal balerce of the aparatian

dECamMpasition l:lrl:fiiﬁlﬁ prﬂﬂuﬂi el measurement of (he pressune

simukation of easTon udesr pressaae

dikrtion, nedtraization, !E|1|Eg, h!«l’ll'a’:-ll‘l'-

lkgud-boped, ligiead-solid reactions

liquid ackomiion on porous. materiak

pas adsorption on catalysts, pealiles

mieagueents: al heat capacity, tharmal conductivity, hest of vaponzation,
VAPOUT [ressLre

... ard many other applicalions o measurements which the € 80 cakimimaedar wil ematila
Vi Do vl angd redices.
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C 80... a sturdy

and flexible calorimeter

Doepending on the applicaton the € BO calorimete: can 02 used with of without the rrmrsal SHing. ghing, identac st perfoimances. A very wide range of
eipenmental vessels 9 avallgbie tor both wersigns of the © 80 %o as %o comoly wilh pour measurenment and application mquirements.

B C 80... a heat-flux calorimeter

The C BO cador Brobs & mocern wersion of tAonmetars desipned on the Cayel poncigio amd
L il eilker consStant fr variakle temperatine habvaon ambiont lemperature and 300°C:

The €& B & made up of & conducting calonmietns tioch surmounding, the hasl iransducens. This
block is sel surmounded by the heating elemert and aranged in an insulated chamber

The sampke contaned in an esperimental vessed = mroduced inbo the hole and rests in @ Sensing
spang, erfimly sumounded by 1he hesl FErS0uCes,

&n idenkical vessel withoul & sample & amangsd © 1he sBcond Dok,

The differential avanpameni of the beat transducers prodes & Sgnal propartana [ Ihe Real
mechanged by the sample a5 & result of cancedling aut of the interference conrested with
fampratune coniral of the calanmetrc binck

Thiz C 80 can be et for temperature Standirg 8t oW scanning rabes (imit 7 2°C.mn‘,

Forcad venlllaton provides o rapd retum to amblent temeerature. Far wark invabangd misng and
suiaction e B 80 i moumied on @ reversal mechanism, which is driven by an eleciic maloe.
Thare are mizing vessels made especially for this fitting.

The: calorimeter can be caibralad very Bcormely 81 any 1Bmpe@iung UsSIng & ressiance vesse
whioh simudates the expsrimerial vessel and which delivers a catibrated electrical power (Joule
affecs methed|.

B C 80... an accessible calorimeter

The € 80 calprimeber 15 seaksd by & reravalde cap providing 1he instrumant with gond insuiatian
Remtowing the cap enables the cap hok to be used a5 an access chamber far the calofmelsrs
working ared. The chamber provides the internal ficings far the miong vesaels and the
arargemants for tamperatuen pre-stabdisation teatures for Nuid samples bedone introduction
Thia accessiiliy o the © 8@ enadles numerous expermental sel-ups o be produced whare a
pomnacieon o iR outsoe |5 nesded |

+ mechanical cannections mambrane pefealion, SETaon... )

& plecivical ponnections (Jouse eflpct ration, .|

o fluid eonnectiong (vicium apnlication. gas of ligoid cinmdation. pressurizatan,

pertoiation, )

B C 80... manifold operations

Cperatng the G B0 cEodimetsr, with of without inversion, at constant or vanable lemperature, &l
with wesaels which are aither sealed or connecing 1o the oulside, provides a widerange and evar-
cxpancing figld |‘:f X DR MERTE

Mizirg

INNE &nd MEsIctipn By MEvir§Ing
o mEcanal agialise

Cemstanl turrperaiun
‘o commaon opersting mode: for the €8
i S it and eactions

Gas-présssies Bberaclion
T s CRTURTAON (Sampe  prOtEcHon) or ok
v pdatior, red . Gas

Warabla barmpsiriiine
Awirg and faling temoersiure scanmning joo
sludying Tretalimsations and rarsiiors

e —
Ligguid cirgalation Mo
Lsguld percolation jadesrpiiont. Liquids |
g 1 ihe Aow " made,

e

cal calshration oy foule elfect
iy for measng thesma

CONDECIRMIE
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C 80...

varied measurements

VERy warfind mansummanris cah b unasmakns with 1he C 90 beating @ mind e Aumarsus Ripanment

factities offemnd ow the calonmater and ihe ditterent supeimental vessels

Hoat capacity

The € 80 calorimeter i fully designed for
meRsing the heal capacty of sids end Iquds
by either 1he cont o S1ER iure
scaning mefod

I @ithir Casa B Bl CApacty is deaTeed ty
the diferencs DETWEES TA'D FUCLESEND R9T5
wilhogl & garmple iBiank fun| and with & sample
{08 ! Cp ol prwnyl @iher a1 53°C by e stap

- ]
AmEy
e

By using the volume contained = the © 80's
wxparimenial wsss (15 cm'), simulsting the
Fraction produced by polpnorization ar cufing i
caried oul o8 3 considembld mass of resin
Lrermrad graswnes|

Te eaiaedish the harderdr 50 resin  fatio
mituratoly Bolh componsnls arp Mmool in By
s (a0 P 3]

B smannng 1he lempenstum o Se chilonmele
Both e Gaing lnempaptas 3nd fusl of e e
ame defined. Rinetic wse of the pesd of
pelymerizabon provides japihedmal curing
simuations.

Lof us ok 3 fow sxamples.

Wumespes industrinl operstions conducted i B
machor bwing mio play maje pressures. For
maximum personal and materinl safety a
s amon of nformagion is mouned a3 in
hew The maaction unlolds 5o as to be obia 10
direct It Belier ; product stabiily, rigk of
tRCBmpnialion, preacun it (Fe Ao

With the € 88 simulatieg These aperaions can |
pasiy be Ganried ool i T hERprecane wieal |
andt [ rsguined information ie fourd by anafding
the calorimelrc and: beometic sunes (o4
i inluna),

tizn o1 SNeretyl 2

Digsnivirg coarplond g8 wury comman =
N0 proCEsEes. SMuating NS cpeEioe in
e 0 B0 ig wisl kor delermising & subslance's
aissokalion a0, for selcling e DSl SHvEn1S
besed on e resulls of dessclwtion and for
delemenny e hewl of Sisakion

The dissolution test is also & cafbrabon best for
the C-BU, wiech & used n e maing calonmebar
Jeiseniving potassiam chinrde in saber

i e R
Jum ry ey
atona WD

Humstrous proucds. delivered = 8 dehpanatad
SlEte sk e refyoraied Defoe e, Such /s he
case with the varping fypes of plaster and
DRt

Trx © 83 = papoczally approprs when sludg
Hitrw M prodects fytkite, i wisl & how Ty
sel when sither plasier or cemen s brought
togeiier with waler. Tha besl peovides rapa mnd
accuraie measurement of the fime taken for
BEINE Dasad on 1R constijuents sralosd and
the quantities. of warier added.

|Eg | mydration of plastor aad calglum
B

f
||I e i
1 o B T
! i farmrrer]
| b BT
J I.V :
B “"'
-y Wl -
Reaction

Select the mesl approgriate reactios
tOMpAEEURE, Whish 1 the ane Ereviding Th
E£IEE! STMES In energy and medsur Sal e
AT S et Sonlinl and eoolng s sel
50 a5 10 preweml B 100 grdet iemperdiiee fise
Suring e feaclion’ s szothamnicly, Al these
faramAlars tan be deduced by smulating 1he
reachion prockiced with e B9

(E.g. : comsensalion ol laimaidetyde using
24 diterbuty pratste hrought mgeiber with
pOlash, i solutan in iSnompan,

Polymerization {mixingh

Numnoes polymers ang produced By mising
SRR L ¢ POy By T saction of
pofyisocyanats and palvd]. By using the
memirara sogael on 1he 0 B0 both momomen
are indidy seoasted and Saized al the iest
tesipematets in (he caloeimeter beforn being
AT

Ai momomens ane penstally wsoous mechanical
HEiAaton 5 olbefly needed 1o srovide good
Mg

Heutrabzation (s @ very cemmon opratan m
mdustial chamissry as well as in et fieds
FUCH &5 b thi food indysry.

AR feRmpke s provided by ha Eoaing of 1
acidity of ods of dffeont oigns by IS 8 s0ck
soiulion

By measuring the heal of pautrairathon the
cannmelic el socurslely debermineg Lhe od's
atidity and prirdes usehl pReces of inersation
For nesiralialon when camed ool mdesiei ally.
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C 80... an impressive

range of vessels

Using the © BO calnnmater alsn masns selecting he spgropriats vesssd for Ine experment ami the sampin

5-I’||H|D:i'§ & FEaCion ar
soire of 1he Tacilitie

pflersd by thie vessels 0 the © 840,

[hagereer IFe rangs of vessais in the € 80, (Far mare details you can alsa rofer 1o appicaions file n8)

B Standard vessel

The standad
solics and lxuids w
transformation and safling & the
whin maasurnp he heal capaciy of sodds and
when simudabing reaction and decomposition

This vessel made up of & cyfindrical comaingr

sel |5 designed for beating
mying their types of
il besdance,

B Gas circulation vessel

Trer a5 circulathon vessel 19 used to produce 8
ga5 Bow |irert o aotive) around e sample. An
merl gas is used tooprotect the product from
possible oxigaticn, to stely pyralysis of the
produdt and 1o ey Bway the vapours geen off
By he sample os il decomposes, An ot Jas

transtonmaton, fadng the pressare af the property of the gas vary around the sample minirg two sakds of Aguids, thase e

gaven aff
The pressurs iranscucer 18 Anked to the veassl [made of Hasieloy C)va 3 SRRNACY T
COMEn g Fercury and aliodrie oil;

nmetnc @l haromeing irdomation (s scguined and processed by the computer,

The pressuetranduceriited wesssl i espacially approprse Tor studying how organic
procucts decompose. how aslocatabylic effects can be distinguished, for shudying
eatong whese wapour 3 gheen off (polymernization, commustion...) and for expenimans
on povdars, Expieaives and hiels

4
o
andl & cad. i5 Nuidkight and has no connection acts an the product by @ither oxidizing or
Wil The pifsate FROuCing It 50 a5 1o Bepoma pdsarbed on il
It & pyadatle 0 R0 MOOes © AommEl pressunE S0 as to provide this gas flow the metsl
Ima : & Darsh and high pregsung (ma | 100 fees) container foeming the vessels (s inted with bwa
coasial lubes scting = the inlel and cutiet for
the gas. i 15 avallable in snormal pressunes and
@ =Miph prEasLER: versions
M Pressure-transducer-fitted vessel
. When 3 prdust dasemposis, § Fradt amodnt of vapour i Zan off arnd thers i rapd
pressure rise within tho reactor, The velue of 1hs pressura needs 10 BE KNow 50 &3 W
sEtup the reaclor toreclly and prmide. ary salety fitbngs readed to prevant the dangar
of EaphOs0n o damige:
The high pressure vessal (350 Dars) fad with o pre<sure transducer provides

GirLAEna0UE Slhiation of the préssure dunng the reachon and- the quardity of heat
L]

B Vacuum vessel

The vessaed kinown s this vanam one (5 used for
anakaing the sompls whb 8 vacuum aoefied as
well as for eppiying & @25 presswe (up ko 5 or
L0 Bars| througoul he segeniment, The metal
containor, omming the vessel, is corveacted vwa a
fube to the vacuum-applying or press

peossures (man | § bang) and <hi

Imigs | 100 barm) verieans.

This wessel is designed for studying
BECRmpoEil redEr @ SaCULnT Of used

anid for sty
|zssiaton, T

PDF created with pdfFactory trial version www.pdffactory.com

B Vessel for measuring
the heat capacity of
liquids

Accuracy 1 measuring the heat capacily of 3
lipsid by celodmetny depends on & comective
term linkgd B0 the presence Ol @ vapour phase
aboan the sample

To remove (his cormactian the Co liquid wessal,
made up of a metal contairer capped with &
wloed tube. = comeietely filed with liguid via
e Tube. The Specsal weiding of the fube to the
vessal pravenls any caple ar bubbees. When
W bouikd ts heated i fraely espands o e
lube, bui t vofume of liguid keld o the
catnimetng detection anea remeins the same.
Apcumgte measuremeant of 1he vourme Cp of the
bomad 15 8his camesd oul, especaally by using the
SE[ scanning method



http://www.pdffactory.com
http://www.pdffactory.com

C 80... a range of
vessels and applications

] OPEraon, 30 85 10 BITRLETE e vanous ypes of miung opealions. invaking sofids and liquids, tha C 8D

Migng &5

by the mas] widespread i

calonmeter |5 fitted weh numerous Tachikies @ reversal L g weasel USINE reversal, membrane: and likuid circuliation wessals, mecharical sUmng
fitting,
-
B Membrane mixing
vessel i
In e membrane midng vessel the two . Mixlng \'ﬂESEI uging
pomparimants are separsbed by ar IFE = PR
mambrann, After soparately entrady I ﬂlm“laﬂm |=Flms)

samples oo PEErTmEnts

by breshing the 3 & meta nod,

Hdrg B done

BlisingE twa Boults Inoan Industrial process 4
which is oparated from cutside. This md s also affad, & continwni= operelicn, such a2 whan
weed oo oBtir the mixture and make it fillng redciors with redsctive RS, whan misking
R two liged phases in a dstiiatian column, when
5 ik '_L thie wearaiion shngierand o aas neutiing an acd with 8 bass, when taaing a
reproducibie & mechanical feature for TR . .

. conbnuous Stng can be fied to the vessel The mising vessal using circulation (-flaw-)
This i sped etil for mining viscous ;::J;:;r i:"_":::::lﬁﬂr“l"“;:: operation and

- g g L t ik WEN O
':::“-“Izsgﬂfisw ':IT“L_-::‘I"“: k::;:fﬂ The twe liguids L be mixed are introduced
Thah iR . Bl & thisi with contimunously using peEristaini pumgs o the
fhe minng vYessel using re wessed iia tag inlot tubes
: 3 & giatic mixer, fitted in the vessel, uncerlakas
migrg of both liquids. The oullet bl provides
continupus decharpa of e miurs lonmed

By varying the inel Tioe-rates of bath houeds

thair mining ciagram is determined.

Gl

B Mixing vessel
using reversal

mixng wedsel Using reveraal ls
jed into two comparbmants, each
wiil @ vanebie volume and soparated
by mchaike metal [EL

Hliguid o ligiei
d separataly imo
t The lid keeps LHe
canstitsents, a5 wel a5 any possible
VAL 1 Ehem, Tuly solaied. Dnce
thare {5 therma! stahilization in the

calodmeter iaversal of the € 80 hongs
togntner both constilusnts and makes
sure that thes min,

The miving vessel veing raversal
designed Tor sludying liguid mising
fdilution, neutr fion, chemical

B Liquid percolation
vessel
Mumenius poducts such as catalysts, audes,

ang yesed Sor reECDons 16hing place i a ligad
emvionmen], Rl knowledge is nesded for e

roaciion, |, and s
tdisetlving,  hpdr
resClon

B Breakable ampoule
vessel (under vaccum)

jer waoyum used for the shady af
wl hydrabion.

Sealed
mriting o

surlace state of these products, Tha Rguid
perclation wessel = used (o distinguish the
ansorption of liguids on such products and &
digtingush thesr raactnety

The vessel cant@ing & Anbensd Melsd Sechon o
which is amanged the granulite under analysia
Using & metal Tube &n initial carier lined s
intrbutid 10wl the powder. This opeeaban |15
tollowed b introdicing, the soluban which &=
powder, S1udvng the heat of
and Lien ol désorplion |by &
2 thee carmier Houid) provickss PUmMeRTES
ammation o the powdar's raacimity
This wessal is appropriale for studhing, the
seaclivity 0F {ieders, the simulakkn of catahtic
achons and the messurement of elidency o
aqrhange jons resire foation, slution.
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C80.:
specifications

B caioimetric signal
Dretection limit !

B temperaturn
Aange : Amment to 300°C
Temparature scanning

20 5yWilSin 1.2 a5
dependng on aperating
conditiins

{00 5 (Empty wesasl)
3508 ffull wegsel)

0L =t 2°C,min
by stag of Q0T min

Farrinduced cooling. Tire constant ;

B veszain Galprimens resciution | 0.1 pw
Joule et tacd callbration
Vharking volume - cybnder H | 80 mm - @& LT mm, B ruic
Vessal Typas .
- ® giarcdonm Indemal and |'Ig|'- PrESsUes| RREpa .
» wacyum {nommal and bigh pressunes stabe, dyresic, <
» luid circulstian |normat and high gressines) ﬂqfr_::j:“:l:;";_'ﬁlz':ﬂ\
® miang Lsing raversel ki h it
; . |n|::|-E:_|=|-:§ B memhrans firaclives (e, Myiragen...;
* miking using mechanical aimng it

miang Soukds By ciculabon Cflow)

Toukl percoiation inarmal and high prassures|
huid Cp

pressure trangducer-fithed (350 bars 30070
themat conductnity of Tlulcs

vRpANTALian

ampoxils wessal

oynamic {perstatic pumpl.

M e © 8O s suppied wih SETSOFT, SETASAM's thermal analysis
package oparating via WINDOWS™

® m 8 @ ®

Vetin| materisls
stainless steel (T2 CND 1713
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