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Innovation
:H©ZDQW©WR©GHOLYHU©WKH© ODWHVW©DQG©EHVW©WHFKQR-

ORJ\© IRU© RXU© FXVWRPHUV�© /,16(,6© FRQWLQXHV© WR©

LQQRYDWH©DQG©HQKDQFH©RXU©H[LVWLQJ©WKHUPDO©DQD-

O\]HUV�©2XU©JRDO©LV©FRQVWDQW©GHYHORSPHQW©RI©QHZ©

technologies to enable continuous discovery in 

VFLHQFH�

German engineering
7KH© VWULYH© IRU© WKH© EHVW© GXH© GLOLJHQFH© DQG© DF-

FRXQWDELOLW\©LV©SDUW©RI©RXU©'1$�©2XU©KLVWRU\©LV©DI-

IHFWHG©E\©*HUPDQ©HQJLQHHULQJ©DQG©VWULFW©TXDOLW\©

FRQWURO�
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DIFFERENTIAL SCANNING
CALORIMETER

Chip-DSC 10Chip-DSC 1

Chip-DSC 100
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The DSC Principle
7KH© 'LIIHUHQWLDO© 6FDQQLQJ© &DORULPHWU\© �'6&�© LV© WKH©

PRVW©SRSXODU©WKHUPDO©DQDO\VLV©WHFKQLTXH©WR©PHDVX-

UH© HQGRWKHUPLF© DQG© H[RWKHUPLF© WUDQVLWLRQV© DV© D©

IXQFWLRQ©RI©WHPSHUDWXUH�

7KH© LQVWUXPHQW© LV© XVHG© WR© FKDUDFWHUL]H© SRO\PHUV�©

SKDUPDFHXWLFDOV�© IRRGV�ELRORJLFDOV�© RUJDQLF© DQG©

LQRUJDQLF© FKHPLFDOV�© 7UDQVLWLRQV© PHDVXUHG© LQFOXGH©

JODVV©WUDQVLWLRQ�©PHOWLQJ�©FU\VWDOOL]DWLRQ�©FXULQJ�©FXUH©

NLQHWLFV�©R[LGDWLRQ©LQGXFWLRQ©WLPH©DQG©KHDW©FDSDFL-

W\�

Unsurpassed performance

�© Revolutionary sensor design©¯©FRPELQHG 

© KHDW©©¾X[©©VHQVRU©DQG©IXUQDFH©LQ©RQH©FKLS�

�© Unsurpassed sensitivity©¯©IRU©GHWHFWLRQ©RI© 

© PHOWV©DQG©ZHDN©WUDQVLWLRQV

�© Benchmark resolution©¯©SUHFLVH©VHSDUDWLRQ©RI 

 close lying events

�© Reliable automation – up to 96 position 

© DXWRVDPSOHU

�© Widest temperature range ¯©IURP©õ���©�&©WR

© ����&©LQ©RQH©PHDVXUHPHQW

7KH© /,16(,6© 'LIIHUHQWLDO© 6FDQQLQJ© &DORULPHWHUV©

�'6&�© RSHUDWH© LQ© DJUHHPHQW© ZLWK© QDWLRQDO© DQG© LQ-

WHUQDWLRQDO©VWDQGDUGV©VXFK©DV�©$670©&©����©'©�����©

'©�����©'©�����©'©�����©(©����

(©����©',1©������©������©������©������©',1©(1©����©

,62©������©������©������
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INTEGRATED CHIP
TECHNOLOGY

Revolutionary Sensor Concept

The novel Chip-DSC integrates all essential parts 

RI©'6&�©IXUQDFH�©VHQVRU©DQG©HOHFWURQLFV©LQ©D©PL-

QLDWXUL]HG©DUUDQJHPHQW�©7KH©FKLSõDUUDQJHPHQW©

FRPSULVHV© WKH© KHDWHU© DQG© WHPSHUDWXUH© VHQVRU©

LQ©D©FKHPLFDOO\©LQHUW©FHUDPLF©DUUDQJHPHQW©ZLWK©

PHWDOOLF©KHDWHU©DQG©WHPSHUDWXUH©VHQVRU�

7KLV©DUUDQJHPHQW©DOORZV©VXSHULRU©UHSURGXFLELOL-

W\©DQG©GXH©WR©WKH©ORZ©WKHUPDO©PDVV©RXWVWDQGLQJ©

WHPSHUDWXUH©FRQWURO©DQG©KHDWLQJ©UDWHV©RI©XS©WR© 

����©.�PLQ�©7KH©LQWHJUDWHG©VHQVRU©LV©HDVLO\©XVHU©

H[FKDQJHDEOH©DQG©DYDLODEOH©DW©D©ORZ©FRVW�

7KH© LQWHJUDWHG© GHVLJQ© RI© WKH© FKLSõVHQVRU© GHOL-

vers superior raw data, which enables a direct 

DQDO\VLV©ZLWKRXW©SUHõ©RU©SRVWõSURFHVVLQJ©RI©KHDW©

¾RZ©GDWD�

Reinventing Differential Scanning Calorimetry (DSC) – 
Integrated chip technology for your application needs

&KLSõ'6&©��

New Chip-Sensor
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reference

sample

furnace

temperature sensors

heater

Usual DSC
New chip 

technology

&KLS©UHGXFWLRQ�©VLPLODU©WR©WKH©PHPRU\©FDUGV

Small Footprint

7KH© FRPSDFW© FRQVWUXFWLRQ© OHDGV© WR© D© VLJQL½-

cant reduction in production cost which can 

EH©SDVVHG©RQ©WR©RXU©FXVWRPHUV�©7KH©ORZ©HQHUJ\©

FRQVXPSWLRQ© DQG© XQULYDOHG© G\QDPLF© UHVSRQVH©

UHVXOWV©LQ©XQVXUSDVVHG©SHUIRUPDQFH©RI©WKLV©UHYR-

OXWLRQDU\©'6&õFRQFHSW�

new technology allows for DSC miniaturization



�

COOLING OPTIONS
Peltier-cooling system (0 – 600°C)

7KLV© LV© D© 3HOWLHU© FRROHG© KHDW© H[FKDQJHU�© 7KH©

VLPSOH© WR© LQVWDOO© DFFHVVRU\© UHGXFHV© WKH© VWDU-

WLQJ©WHPSHUDWXUH©RI©WKH©'6&õVHQVRU©E\©���&© LQ©

UHJDUGV© WR© URRP© WHPSHUDWXUH�© 'XH© WR© WKH© ORZ©

WKHUPDO© PDVV© RI© WKH© VHQVRU© WKH© '6&© FDQ© QRZ© 

UHDFK© OLQHDU© KHDWLQJ© IURP© ���&© RQZDUGV�© :LWK©

WKLV©VWDUWLQJ©WHPSHUDWXUH©���©RI©SRO\PHU©DSSOL-

FDWLRQV©FDQ©EH©FRYHUHG�

Closed-loop intracooler (-100 – 600°C)

&ORVHG© F\FOH© UHIULJHUDWHG© FRROLQJ© V\VWHP�© &DQ©

FRRO©GRZQ©WR©õ����&�©7KLV©LQWUDFRROHU©HOLPLQDWHV©

WKH©QHHG©RI©UH½OOLQJ©/12©IRU©FRROLQJ©SXUSRVHV�

LN2-cooling system (-150 – 600°C)

&RQWUROOHG©FRROLQJ©V\VWHP©IRU©XOWUDõORZ©WHPSH-

UDWXUH©DSSOLFDWLRQ©GRZQ©WR©õ����&�©7KLV©DFFHV-

VRU\© SURYLGHV© WKH© RSHQHVW© ¾H[LELOLW\© DQG© FRR-

OLQJ©FDSDFLW\©RI©DOO©DYDLODEOH©RSWLRQV�

Quench-cooling-system, (-180 – 600°C)

The quench-cooling accessory provides an 

open cooling container surrounding sensor 

DQG© VDPSOH�© &RRODQW© GHSHQGHQW�© H�J�© GU\© LFH©

or LN2�© VDPSOH© WHPSHUDWXUH© FDQ© JR© GRZQ© WR©

õ����&�©7KLV©V\VWHP©GRHV©QRW©DOORZ©GH½QHG©JDV©

DWPRVSKHUHV© ZKLOH© PHDVXULQJ�© DV© RXWJDVLQJ©

ZLOO©VXUURXQG©WKH©VDPSOH�

4XHQFKõ&RROLQJõ6\VWHP
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ACCESSORIES
DSC-sample-press

)RU©RSWLPXP©VDPSOH©SUHSDUDWLRQ©RI©DOXPLQXP©

FUXFLEOHV©D©HUJRQRPLF©VDPSOH©SUHVV©LV©DYDLODEOH�©

Crucibles

9DULRXV© FUXFLEOHV© PDGH© RI© DOXPLQXP�© DOXPLQD�©

FRSSHU�©JROG�©SODWLQXP©DQG©VDSSKLUH©DUH©DYDLOD-

EOH©IRU©PHDVXUHPHQWV©ZLWK©WKH©&KLSõ'6&�©©2WKHU©

FUXFLEOHV©DUH©DYDLODEOH©RQ©UHTXHVW�

User exchangeable Sensors

7KH© QHZ© XVHU© H[FKDQJDEOH© VHQVRU© FDQ© EH© UH-

SODFHG© ZLWKLQ© D© IHZ© VHFRQGV�© 7KLV© LQQRYDWLYH©

FRQFHSW©UHGXFHV©WKH©PDLQWHQDQFH©FRVWV©GUDVWL-

FDOO\�

�«6HQVRUV«GHVLJQV«WR«¿W«\RXU«QHHGV�

�©+LJK©5HVROXWLRQ©6HQVRU© © ©

�©8QLYHUVDO©6HQVRU

�©+LJK©6SHHG©6HQVRU



��

HP DSC

7KH© ������© EDU© KLJK© SUHVVXUH© FHOO© HQDEOHV© 2,7©

VWDELOLW\©WHVWV©WR©PRQLWRU©DJLQJ©RI©SRO\PHUV�©RLOV©

DQG©IDWV�

3URFHVVHV© XQGHU© KLJK© SUHVVXUHV© FDQ© EH© VLPX-

ODWHG© DQG© RSWLPL]HG�© H�J�© VRUSWLRQ�© FKHPLFDO© 

UHDFWLRQV©HWF�

Optical DSC

7KH© &KLSõ'6&© ���© FDQ© EH© HTXLSSHG© ZLWK© D©

&&'© FDPHUD© WR© REVHUYH© WKH© VDPSOH© GXULQJ©

WKH© PHDVXUHPHQW�© 7KH© YLVXDOL]DWLRQ© RI© WKH©

VDPSOH© JLYHV© D© PXFK© GHHSHU© LQVLJKW© WR© SKDVH© 

WUDQVLWLRQV©DQG©GHFRPSRVLWLRQ©SURFHVVHV�

UV curing DSC

7KH©3KRWR©FHOO©DOORZV©PHDVXUHPHQWV©XQGHU©89©

OLJKW© WR© LQYHVWLJDWH© 89© FXULQJ© V\VWHPV�© 'XH© WR©

WKH©YHU\©VKRUW©WLPH©FRQVWDQW©RI©WKH©FKLS©VHQVRU�©

DOVR©IDVW©89©FXULQJ©UHDFWLRQV©LQ©WKH©VPDOOHVW©WLPH©

VFDOH©FDQ©EH©PHDVXUHG�

HARDWARE OPTIONS
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RAMAN DSC

7KH© FRXSOLQJ© RI© WKH© &KLSõ'6&© ZLWK© D© 5DPDQ©

VSHFWURPHWHU© FDQ© EH© UHDOL]HG© YHU\© FRVW© HIIHF-

WLYHO\�©,Q©WKH©5DPDQ©VSHFWUD©WKH©DPRUSKRXV©DQG©

crystalline phases can be detected very precise-

ly and In-Situ�

Sample Robot DSC

7KH©VDPSOH©URERW©IRU©XS©WR©��©VDPSOHV©LQFUHDVHV©

WKH© SURGXFWLYLW\© VLJQL½FDQWO\�© 7KH© LQVWUXPHQW©

FDQ©UXQ©DXWRPDWLFDOO\©RYHUQLJKW©RU©DW©WKH©ZHHNõ

HQG�©7RJHWKHU©ZLWK©WKH©LQWXLWLYH©DQG©LQWHOOLJHQW©

VRIWZDUH©LW©UHGXFHV©ODERXU©FRVWV©DQG©VDYHV©WLPH�

Low temperature DSC

7KH©FRROLQJ©FDQ©EH©UHDOL]HG©ZLWK©D©YDULHW\©RI©FRR-

ling options: intracooler, liquid nitrogen cooling 

RU©D©3HOWLHU©FRROLQJ©V\VWHP�©7KH©DYDLODEOH©WHPSH-

UDWXUH© UDQJH© DW© VXEDPELHQW© FRQGLWLRQV© FDQ© EH©

H[WHQGHG©GRZQ©WR©õ����&�
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SOFTWARE

7KH©VRIWZDUH©JUHDWO\©HQKDQFHV©\RXU©ZRUN¾RZ©DV©

WKH© LQWXLWLYH© GDWD© KDQGOLQJ© RQO\© UHTXLUHV© PLQL-

PXP©SDUDPHWHU©LQSXW�

$XWR(YDO©RIIHUV©D©YDOXDEOH©JXLGDQFH©IRU©WKH©XVHU©

when evaluating standard processes such as 

PHOWLQJ©DQG©FU\VWDOOL]DWLRQ©SRLQWV�©7KH©RSWLRQDO©

WKHUPDO©OLEUDU\©SURGXFW©LGHQWL½FDWLRQ©WRRO�©SURõ©

YLGHV©D©GDWDEDVH©SHUPLWWLQJ©DQ©DXWRPDWLF©LGHQ-

WL½FDWLRQ©WRRO©IRU©\RXU©WHVWHG©SRO\PHU�

,QVWUXPHQW©FRQWURO©DQG�RU©VXUYHLOODQFH©WKURXJK©

PRELOH©GHYLFHV©JLYHV©\RX©FRQWURO©ZKHUHYHU©\RX©

DUH�

�©6RIWZDUH©SDFNDJHV©DUH©FRPSDWLEOH©ZLWK©ODWHVW 

© :LQGRZV©RSHUDWLQJ©V\VWHP

�©6HW©XS©PHQX©HQWULHV

�©$OO© VSHFL½F© PHDVXULQJ© SDUDPHWHUV© �8VHU�© /DE�© 

© 6DPSOH�©&RPSDQ\�©HWF��

�©2SWLRQDO©SDVVZRUG©DQG©XVHU©OHYHOV

�©8QGR©DQG©UHGR©IXQFWLRQ©IRU©DOO©VWHSV

�©LQ½QLWH© KHDWLQJ�© FRROLQJ© RU© GZHOO© WLPH© VHJõ 

© PHQWV

�©PXOWLSOH© ODQJXDJH© YHUVLRQV© VXFK© DV© (QJOLVK�© 

© *HUPDQ�© )UHQFK�© 6SDQLVK�© &KLQHVH�© -DSDQHVH�© 

© 5XVVLDQ�©HWF�©�XVHU©VHOHFWDEOH�

�©(YDOXDWLRQ© VRIWZDUH© IHDWXUHV© D© QXPEHU© RI 

© IXQFWLRQV© HQDEOLQJ© D© FRPSOHWH© HYDOXDWLRQ© RI© 

© DOO©W\SHV©RI©GDWD

�©0XOWLSOH©VPRRWKLQJ©PRGHOV

�©&RPSOHWH© HYDOXDWLRQ© KLVWRU\© �DOO© VWHSV© FDQ© EH 

© XQGRQH�

�©'DWD© DFTXLVLWLRQ© DQG© HYDOXDWLRQ© FDQ© EH© SHUõ 

© IRUPHG©VLPXOWDQHRXVO\

�©'DWD©FDQ©EH©FRUUHFWHG©XVLQJ©]HUR©FRUUHFWLRQ

�©'DWD©HYDOXDWLRQ©LQFOXGHV�©SHDN©VHSDUDWLRQ©VRIWõ 

© ZDUH© VLJQDO© FRUUHFWLRQ© DQG© VPRRWKLQJ�© ½UVW© 

© DQG© VHFRQG© GHULYDWLYH�© FXUYH© DULWKPHWLF�© GDWD© 

 peak evaluation, glass point evaluation, slope  

© FRUUHFWLRQ�©]RRP©�©LQGLYLGXDO©VHJPHQW©GLVSOD\�© 

© PXOWLSOH© FXUYH© RYHUOD\�© DQQRWDWLRQ© DQG© GUDZõ 

© LQJ©WRROV�©FRS\©WR©FOLSERDUG©IXQFWLRQ�©PXOWLSOH 

© H[SRUW© IHDWXUHV© IRU© JUDSKLF© DQG© GDWD© H[SRUW�© 

© UHIHUHQFH©EDVHG©FRUUHFWLRQ�

Smart Software Solutions from LINSEIS
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Multi-Instrument 
$OO©/,16(,6©LQVWUXPHQWV©'6&�©',/�©67$�©+)0�©/)$�©

HWF�© FDQ© EH© FRQWUROOHG© IURP© RQH© VRIWZDUH© WHP-

SODWH�

Report Generator
&RQYHQLHQW©WHPSODWH©VHOHFWLRQ©WR©JHQHUDWH©FX-

VWRPL]HG©PHDVXUHPHQW©UHSRUWV�

Multi-Lingual 
2XU©VRIWZDUH©LV©DYDLODEOH©LQ©PDQ\©GLIIHUHQW©XVHU©

H[FKDQJHDEOH© ODQJXDJHV�© VXFK© DV�© (QJOLVK�©

6SDQLVK�© )UHQFK�© *HUPDQ�© &KLQHVH�© .RUHDQ�© 

-DSDQHVH�©HWF�

Multi-User 
7KH© DGPLQLVWUDWRU© FDQ© JHQHUDWH© GLIIHUHQW© XVHU©

OHYHOV©SURYLGLQJ©GLIIHUHQW© ULJKWV© WR©RSHUDWH© WKH©

LQVWUXPHQW�©$Q©RSWLRQDO©/RJ©½OH©LV©DYDLODEOH�©WRR�

Thermal Library

7KH© /,16(,6© 7KHUPDO© /LEUDU\© VRIWZDUH© SDFNDJH©

FRPHV© DV© DQ© RSWLRQ© IRU© WKH© ZHOOõNQRZQ�© XVHU©

IULHQGO\© /,16(,6© HYDOXDWLRQ© VRIWZDUH© WKDW© LV©

LQWHJUDWHG© LQ© DOPRVW© DOO© RXU© LQVWUXPHQWV�© 7KH©

0HDVXUHG©DQG©PDWFKLQJ©UHIHUHQFH©FXUYHV©�JUHHQ�©DQG©UHIHUHQFH©FXUYHV©ZLWK©SRRU©½W©�UHG��

7KHUPDO© /LEUDU\© DOORZV© WKH© FRPSDULVRQ© RI© WKH©

FRPSOHWH© FXUYHV© ZLWK© D© GDWD© EDVH© SURYLGLQJ©

KXQGUHGV©RI©UHIHUHQFHV©DQG©VWDQGDUG©PDWHULDOV©

ZLWKLQ©RQO\©VHFRQGV�

Data Base
6WDWH© RI© WKH© DUW© GDWD© EDVH© GHVLJQ© HQDEOHV© HDV\©

GDWD©KDQGOLQJ�

Kinetic software
.LQHWLF©DQDO\VLV©RI©'6&�©'7$�©7*$�©(*$©�7*õ06�©

7*õ)7,5�©GDWD©IRU©WKH©VWXG\©RI©WKH©WKHUPDO©EHKD-

YLRU©RI©UDZ©PDWHULDOV©DQG©SURGXFWV�

0DWHULDO«,GHQWL¿FDWLRQ

DSC curve recognition and 

interpretation system
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Chip-DSC 1 Chip-DSC 10

Temperature range 57©XS©WR©���©�&©
�QR©FRROLQJ©RSWLRQ©DYDLODEOH�

57©XS©WR©����&
õ���©XS©WR©����&©�ZLWK©RSWLRQDO©
LN2©TXHQFK©FRROLQJ�

Heating and 
cooling rates

�����©XS©WR©���©.�PLQ �����©XS©WR©���©.�PLQ

Temperature accuracy ��õ©���. ��õ©���.

Temperature precision ��õ©����. ��õ©����.

Cool down time
400°C to 50 °C

���©PLQ ���©PLQ

Digital resolution ����©PLOOLRQ©SRLQWV ����©PLOOLRQ©SRLQWV

Resolution ����©�: ����©�:

Atmospheres LQHUW�© R[LGL]LQJ© �VWDWLF�© G\QD-
PLF�

LQHUW�© R[LGL]LQJ© �VWDWLF�© G\QD-
PLF�

Measuring range ��õ���©XS©WR©��õ���P: ��õ���©XS©WR©��õ���P:

Calibration materials included included

Calibration UHFRPPHQGHG© �õPRQWK© LQWHU-
val

UHFRPPHQGHG© �õPRQWK© LQWHU-
val

SPECIFICATIONS

Up to 80% less power consumption than standard 
DSC-instruments!
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TAWN Test – Resolution

APPLICATION TAWN TEST

Scope

����õ$]R[\DQLVROH© UHIHUHQFH© PDWHULDO© ZDV© XVHG©

WR© SHUIRUP© WKH© VR© FDOOHG© 7$:1© WHVW�© 7KH© VXE-

VWDQFH©IRUPV©D©OLTXLG©FU\VWDOOLQH©SKDVH©DW©����&©

ZKLFK©WUDQVIRUPV©LQWR©D©IXUWKHU©OLTXLG©SKDVH©DW©

����&©ZLWK©D©VPDOO©DFWLYDWLRQ©HQHUJ\©EDUULHU©LQ©D© 

VHFRQG©VWHS�©

7KLV©±GRXEOH©SHDN²© LV©XVHG©LQ©WKH©7$:1©WHVW©WR©

LQYHVWLJDWH© VHQVLWLYLW\© DQG© UHVROXWLRQ© RI© D© '6&©

V\VWHP©DQG©FRPSDUH©GLIIHUHQW©'6&©LQVWUXPHQWV©

ZLWK©HDFK©RWKHU�

)RU© WKH© WHVW© DQ© RSHQ© DOXPLQXP© FUXFLEOH© KDV©

WR© EH© XVHG�© 7KH© DWPRVSKHUH© PXVW© EH© DLU�© DU-

JRQ© RU© QLWURJHQ�© LQ© WKLV© FDVH© ZH© XVHG© DLU�© 7KH©

UHVROXWLRQ© LV© LQYHVWLJDWHG© ZLWK© �© PJ© RI© WHVW©

VXEVWDQFH©DQG©D©KHDWLQJ©UDWH©RI©��©.�PLQ�©7KH© 

GLVWDQFH© EHWZHHQ© WKH© EDVHOLQH© WR© WKH© PLQL-

PXP© RI© WKH© FXUYH© EHWZHHQ© WKH© WZR© SHDNV© LV©

PHDVXUHG�©7KH©UDWLR©RI©WKLV©KHLJKW©WR©WKH©KHLJKW©

RI©WKH©VHFRQG©SHDN©LV©WKH©UHVROXWLRQ�©7KH©UHVXOW©

RI©����©LV©DQ©H[FHOOHQW©RQH�

/,16(,6©&KLSõ'6&©7$:1©,©5HVROXWLRQ©7HVW©��.�PLQ
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Crystallisation
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Measurement of PET granulate

APPLICATIONS

7KH©DQDO\VLV©RI©SRO\PHUV©LV©RQH©RI©WKH©PDLQ©DS-

SOLFDWLRQV© RI© '6&�© (IIHFWV© OLNH© JODVV© WUDQVLWLRQV�©

PHOWLQJ©DQG©FU\VWDOOL]DWLRQ©SRLQWV©DUH©RI©LQWHUHVW©

DQG©RIWHQ©YHU\©KDUG©WR©GHWHFW�©7KH©QHZ©/,16(,6©

Chip-DSC provides high resolution and sensiti-

YLW\�©PDNLQJ©LW©DQ©LGHDO©LQVWUXPHQW©IRU©WKLV©NLQG©

RI©DQDO\VLV�©$V©DQ©H[DPSOH�©D©3(7©JUDQXODWH©ZDV©

KHDWHG�©TXHQFK©FRROHG©WR©IUHH]H©WKH©DPRUSKRXV©

VWDWH©DQG©DIWHUZDUGV©DQDO\]HG©E\©&KLSõ'6&©ZLWK©

D© OLQHDU© KHDWLQJ© UDWH© RI© ��© .�PLQ�© 7KH© FXUYH©

VKRZV©D©VLJQL½FDQW©JODVV©WUDQVLWLRQ©DURXQG©���&�©

IROORZHG© E\© D© FROG© FU\VWDOOL]DWLRQ© RI© WKH© DPRU-

SKRXV© ©SDUWV©VWDUWLQJ©DURXQG©����&©DQG©D©PHO-

WLQJ©SHDN©DW©����&�
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High(est) temperature reproducibility test for Chip-DSC
7R© ½QG© RXW© WKH© OLPLWV© RI© WKH© &KLSõ'6&©
����6©V\VWHP�©VRPH©PRUH©WHPSHUDWXUH©
WHVWV©ZHUH©SHUIRUPHG©RQ©WKH©VHQVRU�©$Q©
$OXPLQXP©UHIHUHQFH©PDWHULDO©ZDV©XVHG©
WR©SURYH©WKH©WHPSHUDWXUH©VWDELOLW\©RI©WKH©
sensor and its behavior at these high 
WHPSHUDWXUHV�©7KH©VHQVRU©ZDV©KHDWHG©WR©
���©�&©WR©VKRZ©WKH©PHOWLQJ©SHDN©RI©WKH©
$OXPLQXP�© 'XULQJ© WKH© GXUDELOLW\© WHVW�©
WKLV©KHDWLQJ©F\FOH©ZDV©UHSHDWHG©��©WLPHV©
DQG©WKH©VHQVRU©ZDV©VWLOO©LQWDFW�©7KH©VHQ-
VRU©FDQ©WKHUHIRUH©DOVR©EH©SXVKHG©WR©LWV©OL-
PLWV©DW©��©.�PLQ�©ZKLFK©LV©WKH©DGYDQWDJH©
RI©WKH©QHZ�©PLQLDWXUL]HG©VHQVRU©GHVLJQ�©
'XH© WR© WKH© KLJK© WHPSHUDWXUH�© FRQYHF-
WLRQ©DQG©WKHUPDO©UDGLDWLRQ©KDYH©D©PXFK©
KLJKHU© LQ¾XHQFH©RQ©WKH©PHDVXUHPHQW�©
7KLV©OHDGV©WR©D©GHYLDWLRQ©RI©XS©WR©�õ©�©.�©
7KLV©OLPLW©IRU©WKH©DFFXUDF\©DW©WKH©KLJKHVW©
WHPSHUDWXUHV©DOORZV©DFFHVV©WR©WKH©KLJK-
HU©WHPSHUDWXUH©UDQJH©XS©WR©���©�&�
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16.47mg in aluminium pan
all curves: 50 K/min heating rate
EOXH«FXUYH«DIWHU«EDOLVWLF«FRROLQJ
JUHHQ«FXUYH«DIWHU«��«.�PLQ«FRROLQJ«UDWH
\HOORZ«FXUYH«DIWHU«��«.�PLQ
red curve after 40 K/min

PET Cooling
Depending on the cooling rate, the 
JUDGH© RI© FU\VWDOOLQLW\© RI© WKH© SRO\PHU©
FKDQJHV© VLJQL½FDQWO\�© 'XULQJ© D© IRO-
ORZLQJ© KHDWLQJ© UXQ�© FROG© FU\VWDOOL]D-
WLRQ© FDQ© RQO\© EH© REVHUYHG© LI© FU\VWDO-
OL]DWLRQ© ZDV© QRW© FRPSOHWHG© GXULQJ© D©
IDVW©FRROLQJ©UXQ�© ,I© WKH©SUHYLRXV©FRR-
ling was slow, no glass transition or 
FU\VWDOOL]DWLRQ© FDQ© EH© REVHUYHG�© :LW-
KRXW© WKH© QHHG© RI© DQ\© DFWLYH© FRROLQJ©
VXFK© H[SHULPHQWV© ZLWK© KLJK© FRROLQJ©
UDWHV©FDQ©EH©SHUIRUPHG�
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-500Max. cooling rate: -503K/min

2.24 min | 100°C
Cooling rate: -87 K/min

5.0 min | 29.4°C
RT: 24.1°C

High cooling rates without active cooling
7KH© /,16(,6© &KLSõ'6&© DOORZV© IDVWHVW©
possible ballistic cooling rates wit-
KRXW© DQ\© DFWLYH© FRROHU© QHHGHG�© 'XH©
WR©WKH©ORZ©WKHUPDO©PDVV©DQG©LQQRYD-
tive sensor design, cooling rates up to  
���© .�PLQ© IURP© ����&© RQ© FDQ© EH© UH-
DFKHG�©(YHQ©FRROLQJ©WR©����&©FDQ©EH©
GRQH©ZLWK©FRROLQJ©UDWHV©RI©XS©WR©��©.�
PLQ�© $© FRROLQJ© IURP© ����&© GRZQ© WR©
���&©FDQ©EH©GRQH©LQ©�©PLQXWHV©MXVW©E\©
EDOOLVWLF© FROOLQJ© ZLWKRXW© QHHG© RI© DQ\©
DGGLWLRQDO©FRROLQJ©GHYLFHV�
2I©FRXUVH�©WKH©VLJQDO©FDQ©VWLOO©EH©HYD-
OXDWHG© GXULQJ© WKDW© FRROLQJ© VHJPHQW©
and does not lose sensitivity or accu-
UDF\�
7KLV© PHDQV© WKDW© D© FRPSOHWH© DQDO\VLV©
including heating and cooling can be 
GRQH©LQ©RQO\©��©PLQXWHV©ZLWKRXW©DQ\©
QHHG©IRU©RSWLRQDO©FRROLQJ©GHYLFHV�

Temperature [°C]
120            140            160             180            200             220            240            260             280            300             320

Enthalpy:       -28.45 J/g
Heatingrate: 5 K/min

Enthalpy:       -28.42 J/g
Heatingrate: 50 K/min

Enthalpy:       -28.59 J/g
Heatingrate: 100 K/min

Enthalpy:       -28.48 J/g
Heatingrate: 200 K/min

Enthalpy:       -28.71 J/g
Heatingrate: 300 K/min

Enthalpy:       -28.55 J/g
Heatingrate: 500 K/min

,QGLXP«VDPSOH�«+LJK«KHDWLQJ«UDWHV
([WUHPHO\© KLJK© KHDWLQJ© UDWHV© XS© WR©
����.�PLQ©FDQ©EH©DFKLHYHG©ZKLOH©WKH©
UHSURGXFLELOLW\©RI©WKH©PHOWLQJ©HQWKDO-
S\©UHPDLQV©H[FHOOHQW�©
7KH© H[DPSOH© VKRZV© WKH© PHOWLQJ©
SRLQW©RI©,QGLXP©PHDVXUHG©ZLWK©GLIIH-
UHQW©KHDWLQJ©UDWHV©��©.�PLQ�©©��©.�PLQ�©
���.�PLQ�©©���.�PLQ�©���©.�PLQ©DQG©
���.�PLQ��
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Sapphire lit (Cp)

Sapphire measured (Cp)

Sapphire raw data)
Customer sample raw data

Correction raw data 

Customer sample Cp (Cp)

noise at start because of temperature control

sample evaporates and Cp gets lower

Cp of PET
%HVLGH© WKH© FDORULF© PHDVXUHPHQWV© RI©
phase transitions and reactions, the 
&KLSõ'6&© LV© DOVR© DEOH© WR© GHWHUPLQH©
WKH© VSHFL½F© KHDW© FDSDFLW\�© 7KH© &KLSõ
'6&© FDQ© UHDOL]H© WKLV© ZLWK© RQO\© RQH©
FUXFLEOH©E\©XVLQJ©D©GH½QLWH©WHPSHUD-
WXUHõ©PRGXODWHG©KHDWLQJ©UDWH�©7KHUH-
IRUH©D©FDOLEUDWLRQ©PHDVXUHPHQW©ZLWK©
D©UHIHUHQFH©PDWHULDO©�OLNH©VDSSKLUH�©LV©
UHFRUGHG�© IROORZHG© E\© WKH© PHDVXUH-
PHQW© RI© WKH© XQNQRZQ© VDPSOH© WKDW©
can be evaluated using this calibra-
WLRQ�
7KH© PHDVXUHPHQW© VKRZV© WKH© PRGX-
ODWHG© PHDVXUHPHQW© RI© KHDW© FDSDFLW\©
RI©VDSSKLUH©DW©D©KHDWLQJ©UDWH©RI©��©.�
PLQ©ZLWK©DPSOLWXGH©RI©�©.�©&S©ZDV©GH-
WHUPLQHG©ZLWK©DQ©HUURU©RI©���©UHSUH-
VHQWLQJ©DQ©RXWVWDQGLQJ©SHUIRUPDQFH�
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Run A
Run B

Sample: PET reference material
Mass: 18.7 mg
Temperature:©57©XS©WR©����&
Heating rate: 5 K/min
Period: 60 s
Amplitude: 1K

77.5°C
1.6 J/(gK)

243.7°C
5.5 J/(gK)

3RO\PHU«VDPSOH«±«6SHFL¿F«KHDW«FDSDFLW\«�«PRGXODWHG«PHDVXUHPHQW
)RU© WKH© GHWHUPLQDWLRQ© RI© VSHFL½F©
KHDW�© PDQ\© PHWKRGV© DUH© DYDLODEOH©
EXW© QRW© DOZD\V© HYHU\© PHWKRG© SURYL-
GHV© SURSHU© UHVXOWV�© ,W© GHSHQGV© YHU\©
PXFK© RQ© WKH© VDPSOH© W\SH© DQG© VKD-
SH�© LI© D© PHWKRG© FDQ© EH© XVHG© IRU© FS©
GHWHUPLQDWLRQ©RU©QRW�©'6&©LQ©JHQHUDO©
LV© D© FRPPRQ© WHFKQLTXH© WR© PHDVXUH©
WHPSHUDWXUH©GHSHQGHQW©FS�©KRZHYHU©
VRPHWLPHV© LW© LV©QRW©HDV\©WR©SHUIRUP�©
(VSHFLDOO\©LI©WKH©VDPSOH©LV©QRW©VROLG©RU©
undergoes phase changes within the 
PHDVXUHG©WHPSHUDWXUH©UDQJH�
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Thermochromism

,Q©FODVVLFDO©'6&©LQVWUXPHQWV©WKH©VDPSOH©FDQQRW©

EH© REVHUYHG© GXULQJ© WKH© PHDVXUHPHQW�© 2EVHU-

YDWLRQ©FDQ©JLYH©IXUWKHU©XVHIXO© LQIRUPDWLRQ©�IRU-

PLQJ©RI©EXEEOHV�©IXPHV�©FKDQJH©RI©FRORU�©HWF���

7KH©JUDSKLF©DERYH©VKRZV©DQ©H[DPSOH©RI©D©WKHU-

PRFKURPLF© PDWHULDO�© VKRZLQJ© DQ© HQGRWKHUPLF©

Gradient of a sample during a measurement

SKDVH©WUDQVLWLRQ©EHWZHHQ©����&©DQG©����&�©7KH©

SKDVHV©KDYH©GLIIHUHQW©FRORUV©DQG©WKH©FRORU©FKDQ-

JH©IURP©UHG©WR©\HOORZ©FDQ©EH©VHHQ©WKURXJK©WKH©

WUDQVSDUHQW© FRYHU�© $© FDPHUD© RSWLRQ© IRU© UHFRU-

GLQJ©LPDJHV©LV©DYDLODEOH�
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Onset point:  279,2°C 
O!set point:  288.7°C
Point of reaction: 205.721 mW at 282.0°C
Peak maximum: 446.625 mW at 287.3°C
Enthalpy:   1076.69 J/g

Highly energetic materials 

+LJKO\© HQHUJHWLF© PDWHULDOV© DUH© XVHG© LQ© DLUEDJV�©

DV©SURSHOODQWV�©EODVWLQJ©PDWHULDOV©HWF�

)RU© DQ\© W\SH© RI© '6&© LQVWUXPHQW�© WKHUH© LV© D© ULVN©

RI©GDPDJLQJ©WKH©VHQVRU©DQG©HYHQ©WKH© IXUQDFH�©

,Q© WKH© &KLSõ'6&�© WKH© FKLS© �LQWHJUDWLQJ© VHQVRU©

DQG©IXUQDFH�©FDQ©EH©HDVLO\©UHSODFHG©E\©WKH©RSH-

UDWRU©DW©ORZ©FRVW©DQG©LQ©D©VKRUW©WLPH�©,Q©FDVH©RI©

D©GDPDJH©WR©WKH©LQVWUXPHQW�© ©WKH©GRZQWLPH©RI©

WKH© LQVWUXPHQW© LV© UHGXFHG© GUDVWLFDOO\�© &KDQJH©

RI©WKH©VHQVRU©QHHGV©RQO\©VRPH©VHFRQGV©DQG©WKH© 

FDOLEDUWLRQ©FDQ©EH©GRQH©LQ©DSSUR[�©��©PLQXWHV�

7KH©H[DPSOH©VKRZV©WKH©'6&©GLDJUDP©RI©���©PJ©

RI©DLUEDJ©LJQLWHU�
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2QVHW«SRLQW�
2IIVHW«SRLQW�

3RLQW«RI«UHDFWLRQ�
3HDN«PD[LPXP�

(QWKDOS\�

50.2°C (2min)
64.0°C (2min)
195.257 mW at 53.7°C (2min)
500.680 mW at 63.7°C (2min)
355.15 J/g

2QVHW«SRLQW�
2IIVHW«SRLQW�

3RLQW«RI«UHDFWLRQ�
3HDN«PD[LPXP�

(QWKDOS\�

50.3°C (9min)
51.8°C (9min)
36.479 mW at 51.6°C (9min)
85.987 mW at 53.9°C (9min)
64.36 J/g

UV curing of polymers

Raman shift [cm-1]
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Raman measurement
0HDVXUHPHQWV© XVLQJ© D© '6&© DUH© D©
SRZHUIXO© WRRO© WR© GHWHUPLQH© PDWHUL-
DO© SURSHUWLHV© RU© WR© SHUIRUP© PDWHULDO©
LGHQWL½FDWLRQ�© +RZHYHU�© GXH© WR© WKH©
HYHU© LQFUHDVLQJ© FRPELQDWLRQ© RI© GLI-
IHUHQW©PDWHULDOV©RI©VLPLODU©RU©YHU\©GLI-
IHUHQW©QDWXUH�©LW©LV©VRPHWLPHV©GLI½FXOW©
WR©GHWHUPLQH©WKH©FOHDU©RULJLQ©RI©D©UH-
DFWLRQ�©7KHUHIRUH�©'6&©PHDVXUHPHQW©
LV©RIWHQ©FRPELQHG©ZLWK©RWKHU©LQYHVWL-
JDWLRQ©PHWKRGV©VXFK©DV©5DPDQ©VSHF-
WURVFRS\�

7KH©/LQVHLV©&KLS©'6&©LQ©FRPELQDWLRQ©
ZLWK©DQ©89�/('©VRXUFH©LV©D©SRZHUIXO©
WRRO© IRU© WKH© FKDUDFWHUL]DWLRQ© RI© IDVW©
SKRWRFXUDEOH© UHVLQ© V\VWHPV© >/�© *RQ-
]DOHV�©8QLYHUVLW\©RI©%D\UHXWK@�
,Q© WKLV© VSHFL½F© FDVH�© D© PL[WXUH© RI© D©
SKRWRFXUDEOH©DFU\ODWH©DQG©WKHUPDOO\©
FXUDEOH©HSR[\©ZDV©XVHG©DQG©DURXQG©
��© PJ© RI© PDWHULDO© ZDV© SODFHG© LQ© DQ©
open crucible and irradiated with se-
YHUDO©89©OLJKW©SXOVHV©XQWLO©QR©FKDQJH©
LQ©SHDN©DUHD©ZDV©GHWHFWHG�
7KH©GLIIHUHQFH©EHWZHHQ©WKH©½UVW©LUUD-
GLDWLRQ©SHDN©DQG©WKH©ODVW©RQH�©�ZKHQ©
the area under the peak reaches a 
SODWHDX�© WKXV© LW© LV© DVVXPHG© WKDW© QR©
UHDFWLRQ©LV©WDNLQJ©SODFH��©LV©FDOFXODWHG©
WR©GHWHUPLQH©WKH©KHDW©RI©UHDFWLRQ©IRU©
WKH© 89õFXULQJ© SDUW�© DQG© WR© GHULYH© D©
FRQYHUVLRQ©FXUYH�
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EODFN«FUHDP«FKRFRODWH

ZKLWH«FUHDP«FKRFRODWH

VROLG«EODFN«ZKLWH«PL[«FKRFRODWH

PDQXIDFWXUHG«PLON«FKRFRODWH

LQGXVWULDO«PLON«FKRFRODWH

15.6°C

18.0°C

47.8°C

35.5°C

8.8°C

17.7°C

47.2°C

38.9°C
30.9°C

34.4°C
42.0°C

52.1°C

28.5°C

32.6°C

28.9°C

43.9°C

33.5°C
44.4°C

51.2°C

Thermal analysis of chocolate

$© YHU\© LQWHUHVWLQJ© DSSOLFDWLRQ© IRU© '6&© LV© WKH©

DQDO\VLV©RI©FKRFRODWH�©,W©KHOSV©WR©LQYHVWLJDWH©WKH©

PHOWLQJ©EHKDYLRU�©PHOWLQJ©WHPSHUDWXUH©DQG©IDW©

FRQWHQW©RI©GLIIHUHQW©PL[WXUHV©DQG©WKHUHIRUH©LW©LV©

FUXFLDO©IRU©WKH©GHVLJQ©RI©D©WDVW\�©FUHDP\©SURGXFW�

7KH© ½JXUH© VKRZV© '6&© SUR½OHV© RI© ½YH© GLIIHUHQW©

FKRFRODWH©VDPSOHV�©(DFK©VDPSOH©ZDV©SUHFRROHG©

ZLWK©OLTXLG©QLWURJHQ©WR©õ���&©DQG©WKHQ©PHDVXUHG©

XVLQJ© WKH© VDPH© FRQGLWLRQV© DQG© VLPLODU© VDPSOH©

PDVV�

The result shows that nearly all tested choco-

lates show a double peak that is caused by low 

PHOWLQJ©PLON©IDWV©DQG©KLJKHU©PHOWLQJ©YHJHWDEOH©

SODQW©IDWV�

7KH© TXDOLW\© RI© HPXOVL½HUV© DQG© PHOWLQJ© WHPSH-

UDWXUH© FDQ© EH© FRPSDUHG© DQG© XVHG© IRU© 4&© DQG©

SURGXFW©GHVLJQ�©,Q©WKLV©H[DPSOH�©WKH©KDQGPDGH©

FKRFRODWH© VKRZV© D© PXFK© PRUH© KRPRJHQHRXV©

PHOWLQJ© EHKDYLRU© WKDQ© FKHDSHU© LQGXVWULDO© FKR-

FRODWH�

Róża Tomikowska
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