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Innovation

:H© ZDQW© WR© GHOLYHU© WKH© ODWHVW© DQG© EHVW© WHFK-

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

WR© LQQRYDWH© DQG© HQKDQFH©RXU© H[LVWLQJ© WKHUPDO©

DQDO\]HUV�© 2XU© JRDO© LV© FRQVWDQWO\© GHYHORS© QHZ©

technologies to enable continued discovery in 

6FLHQFH�

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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SIMULTANEOUS
THERMAL ANALYSIS
6LPXOWDQHRXV© 7*$õ'7$�'6&© PHDVXUHV© ERWK�©

KHDW©¾RZ©DQG©ZHLJKW©FKDQJH©RI©D©VDPSOH©DV©D©

IXQFWLRQ©RI©WHPSHUDWXUH©RU©WLPH©XQGHU©FRQWURO-

OHG©DWPRVSKHUH�©©6LPXOWDQHRXV©PHDVXUHPHQW©RI©

WKHVH©WZR©PDWHULDO©SURSHUWLHV©QRW©RQO\©LPSURYHV©

SURGXFWLYLW\© EXW© DOVR© VLPSOL½HV© LQWHUSUHWDWLRQ©

RI© WKH© UHVXOWV�© 7KH© FRPSOLPHQWDU\© LQIRUPDWLRQ©

REWDLQHG©DOORZV©GLIIHUHQWLDWLRQ©EHWZHHQ©HQGR-

WKHUPLF©DQG©H[RWKHUPLF©HYHQWV©ZKLFK©KDYH©QR©

DVVRFLDWHG©ZHLJKW©FKDQJH©�H�J��©PHOWLQJ©DQG©FU\-

VWDOOL]DWLRQ�© DQG© WKRVH©ZKLFK© LQYROYH© D©ZHLJKW©

FKDQJH©�H�J��©GHJUDGDWLRQ��

High precision beam balance

2XU©GLIIHUHQW©PLFUREDODQFHV©DUH©VSHFL½FDOO\©GH-

VLJQHG©WR©DFFRPSOLVK©WKHUPDO©DQDO\VLV© WDVNV© LQ©

WKH©EHVW©SRVVLEOH©ZD\�

3URYLGLQJ©XOWUD©OLJKW©ZHLJKW©GHVLJQ©WR©IROORZ©IDVW©

ZHLJKW©FKDQJHV©DQG©V\PPHWULF©FRQVWUXFWLRQ©IRU©

XOWUD©ORZ©GULIW©ORQJ©WHUP©PHDVXUHPHQWV�

6DPSOH©KROGHU

Counter
weight

%HDP

�« QRW«DIIHFWHG«E\«ORFDO«JUDYLW\

�« QRW«DIIHFWHG«E\«WKHUPDO«ÀXFWXDWLRQV

�« KLJKHVW«SRVVLEOH«35(&,6,21

�« GLUHFW«PHDVXUHPHQW«RI«PDVV

�«« GHSHQGLQJ«RQ«PRGHO�«EDODQFH«FDQ«

« KDQGOH«PJ«XS«WR«��J«VDPSOH«PDVV

$GYDQWDJHV«RI«/,16(,6«
Balance Design

$GYDQWDJHV«RI«FRPELQHG
TG+DSC

�« VDPH«JHRPHWU\

�« VWRFKLRPHWU\

�«« VDPH«WHPSHUDWXUH«SUR¿OH

�«« VDPH«DWPRVSKHUH

�« VDPH«KXPLGLW\
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Reference signal
Sample signal

TMmelting temperature

Peak area A 
~ heat of melting (J/g)

Temperature vs. Time

'XULQJ©DQ©HIIHFW©OLNH©D©UHDFWLRQ�©

GHFRPSRVLWLRQ©RU©SKDVH©WUDQVL-

WLRQ�© D© WHPSHUDWXUH©GLIIHUHQFH©

�KHDW©¾X[©GLIIHUHQFH�©EHWZHHQ©

WKH© VDPSOH© DQG© WKH© UHIHUHQFH©

FUXFLEOH© FDQ© EH© PHDVXUHG© E\©

PHDQV©RI©D©WKHUPRFRXSOH�

'LIIHUHQWLDO« 6FDQQLQJ« &DORUL-

PHWU\«�'6&�

±$©WHFKQLTXH© LQ©ZKLFK©WKH©GLI-

IHUHQFH© LQ©HQHUJ\© LQSXW© LQWR©D©

VXEVWDQFH©DQG©D©UHIHUHQFH©PD-

WHULDO©LV©PHDVXUHG©DV©D©IXQFWLRQ©

RI©WHPSHUDWXUH�©ZKLOH©WKH©VXE-

VWDQFH© DQG© UHIHUHQFH©PDWHULDO©

are subjected to a controlled 

WHPSHUDWXUH©SURJUDP�²

DSC- True Heat Flow measurement
Quantitative DSC-signal

'LIIHUHQWLDO«6LJQDO

7KH©GLIIHUHQWLDO©VLJQDO©LV©GLVSOD-

\HG© DV© D© EDVHOLQH�© (IIHFWV�© IRU©

H[DPSOH© WKH©PHOWLQJ© RI© D©PH-

WDO�©FDQ©EH©REVHUYHG©DV©D©SHDN�©

7KH©DUHD©RI© WKH©SHDN©JLYHV© WKH©

DPRXQW© RI© HQWKDOS\© DQG© WKH©

GLUHFWLRQ©RI© WKH©SHDN© LQGLFDWHV©

WKH©ZD\©RI©KHDW©¾X[©̄ ©HQGRWKHU-

PLF©�GRZQ�©RU©H[RWKHUPLF©�XS��

�« 0DVV«FKDQJH«DV«�«DQG«PJ

�« 5DWH«FRQWUROOHG«PDVV«ORVV

�« (YDOXDWLRQ«RI«PDVV«ORVV

�« 5HVLGXH«PDVV«HYDOXDWLRQ

�« &RPSRVLWLRQDO«DQDO\VLV

�« (QWKDOS\

�« (QGR÷«�«([R÷«WKHUPLF

�« 3KDVH«WUDQVIRUPDWLRQ

�« 0HOWLQJ«SRLQW

�« *ODVV«SRLQW

�« &U\VWDOOLQLW\

�« 7KHUPDO«VWDELOLW\

�« 2[LGDWLRQ«VWDELOLW\

�« 3XULW\

�« 6ROLGXV«�«/LTXLGXV«UHODWLRQ÷

 ship

�« 3URGXFW«LGHQWL¿FDWLRQ

0HDVXUDEOH«3URSHUWLHV
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SENSORS
/LQVHLV©67$©FDQ©EH©HTXLSSHG©ZLWK©DQ©XQPDWFKHG©

DPRXQW©RI©GLIIHUHQW©XVHU©H[FKDQJHDEOH©7*õ'6&�©

7*õ'7$©RU©7*©VHQVRUV�

TG-DTA

(DFK©VHQVRU© LV©DYDLODEOH©ZLWK©GLIIHUHQW© WKHUPR-

FRXSOHV©WR©SURYLGH©WKH©KLJKHVW©VHQVLWLYLW\©IRU©WKH©

GHVLUHG©WHPSHUDWXUH©UDQJH�

TG-DSC

'6&©+HDW©¾X[

3D-Calvet-DSC sensor

'LIIHUHQW©FUXFLEOHV©DYDLODEOH©�©EURDG©YDULHW\

'7$õVHQVRU

Cap

Crucible

Al2O3

3ODWLQXP

Aluminium

others

����PO ����PO

FXVWRP©YROXPH

���PO©RU©
FXVWRP©YROXPH
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%HVW«SRVVLEOH«VHQVLWLYLW\«IRU«HYHU\«
application

Electromotive force / Temperature
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TGA

7*õVDPSOH©KROGHUV©IRU©PDQ\©GLIIHUHQW©DSSOLFDWLRQV

Mesh ����©PO ���©PO �������©PO

$OO©VHQVRUV©DYDLODEOH©ZLWK©WKH©WKHUPRFRXSOHV©LOOXVWUDWHG�©/,16(,6©VHQVRU©FRPELQDWLRQV©
FRYHU©WKH©EURDGHVW©WHPSHUDWXUH©UDQJH©LQ©WKH©PDUNHW©�õ����&©XS©WR©�����&��

:KHHO7*õKDQJõ©GRZQ©ZLUH

����©PO ����©PO

FXVWRP©YROXPH
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UNIQUE FEATURES
9DFXXP« DQG« FRQWUROOHG« 
atmosphere
7KH© EDODQFH© GHVLJQ© SURYLGH© IRU© KLJK© YDFXXP�©

LQHUW�© UHGXFLQJ�©R[LGL]LQJ©RU©KXPLGL½HG©DWPRV-

SKHUH�©)XUWKHUPRUH�©WKH©LQVWUXPHQW©FDQ©EH©SUHV-

VXUL]HG©XS© WR©�©EDU©RYHUSUHVVXUH© �RSWLRQ��©&HU-

WDLQ©FRUURVLYH©FRQGLWLRQV©FDQ©EH©DQDO\]HG©ZLWK©

SURSHU© SUHFDXWLRQV�© 7KH© V\VWHP© LV© FDSDEOH© RI©

DGDSWLQJ©UHVLGXDO©JDV©DQDO\VLV©V\VWHPV©XVLQJ©DQ©

RSWLRQDO©KHDWHG©FDSLOODU\�©

(YROYHG«JDV«DQDO\VLV
2SWLRQDO© JDV© DQDO\VLV© ZLWK© 06�© )7,5© RU© *&06©

LV© SRVVLEOH�© 7KLV© SURYLGHV© YDOXDEOH© DGGLWLRQDO© 

LQIRUPDWLRQ�

Sample robot
2XU©67$©37©����©DQG©����©©FDQ©EH©HTXLSHG©ZLWK©

D©SURYHQ©VDPSOH© URERW© IRU©XQDWWHQGHG©VDPSOH©

PHDVXUHPHQWV�

:LGH« WHPSHUDWXUH« UDQJH«
÷����&«WR«�����&
7KH©/,16(,6©67$© LQVWUXPHQWV© FDQ©EH©HTXLSSHG©

ZLWK© XS© WR© WZR© IXUQDFHV© DW© WKH© VDPH© WLPH�© $©

EURDG© YDULHW\© RI© GLIIHUHQW© IXUQDFHV© LV© DYDLODEOH©

WR©HQDEOH©PHDVXUHPHQWV© LQ© WKH©ZLGHVW© WHPSH-

UDWXUH© UDQJH©RQ© WKH©PDUNHW�©8QPDWFKHG©VHOHF-

WLRQ©RI©IXUQDFHV©IRU©ZLGHVW©SRVVLEOH©WHPSHUDWXUH©

UDQJH�
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Starter kit
7KH© VWDUWHU© NLW© LQFOXGHV© D© YDULHW\© RI© WRROV© VXFK©

as scissors, cutting tools, anti electrostatic 

WZHH]HUV�© PDJQL½HU�© FUXFLEOH© KROGHU�© SLSHWWH�©

UDVSV�©VSDWXOD©HWF�

2[\JHQ«*HWWHU«0DWHULDO«2*0
7KH©/,16(,6©R[\JHQ©JHWWHU©V\VWHP©�2*0�©FDQ©EH©

SODFHG©LQ©DQ\©/,16(,6©V\VWHP©DV©D©PRGL½FDWLRQ©

RI©WKH©VDPSOH©JDV©FDSLOODU\�©,W©LV©XVHG©WR©UHPRYH©

VPDOOHVW©WUDFHV©RI©UHVLGXDO©R[\JHQ©LQ©WKH©VDPSOH©

FKDPEHU©E\©RIIHULQJ©D©VWURQJHU©R[\JHQ©DI½QLW\©

WKDQ©VDPSOH©PDWHULDOV�©FRPELQHG©ZLWK©D©KLJK©HI-

IHFWLYH©VXUIDFH©WR©HQVXUH©WKH©R[\JHQ©PROHFXOHV©

UHDFW©ZLWK©WKH©JHWWHU©EHIRUH©WKH\©KDYH©D©FKDQFH©

WR©JHW© LQ© WRXFK©ZLWK© WKH© VDPSOH�© (VSHFLDOO\© IRU©

R[LGDWLRQ© VHQVLWLYH© VDPSOHV�© ZKHUH© K\GURJHQ©

JDV©PL[WXUHV©FDQ´W©EH©XVHG©RU©YHU\©VPDOO©HQWKDO-

S\©VLJQDOV©DUH©H[SHFWHG�©WKH©2*0©LV©D©YHU\©HIIHF-

WLYH©DQG©HDV\©WR©XVH©VROXWLRQ�©:LWK© LWV©PRGXODU©

FKDUDFWHU�©LW©FDQ©EH©XVHG©IRU©VSHFLDO©H[SHULPHQWV©

DQG© FDQ© EH© HDVLO\© UHPRYHG© IRU©PHDVXUHPHQWV©

XQGHU© DLU© RU©ZKHUH© WKH© R[\JHQ© FRQWHQW© LV© OHVV©

LPSRUWDQW�

)XUQDFH«3URJUDPP

Temperature 7\SH Element Atmosphere 7&÷7\SH

õ����&©¯©õ����& /������ Kanthal LQHUW�©R[LG��©UHG��©YDF� K

õ����&©¯©�����& /������(5 Kanthal LQHUW�©R[LG��©UHG��©YDF� K

57©¯©�����& /������ Kanthal LQHUW�©R[LG��©UHG��©YDF� K

57©¯©�����& /���,5 ,5©+HDWHU LQHUW�©R[LG��©UHG��©YDF� S

57©¯©�����& /������3W Precious Metal LQHUW�©R[LG��©YDF� S

57©¯©�����& /������ SiC LQHUW�©R[LG��©YDF� S

57©¯©�����& /������5K Precious Metal LQHUW�©R[LG��©YDF� B

57©¯©�����& /������ MoSi2 LQHUW�©R[LG��©YDF� B

57©¯©©�����& /������ *UDSKLWH LQHUW��©UHG� C

57©¯©©�����& /������ *UDSKLWH LQHUW��©UHG� C

Special Furnaces

57©¯©�����&������& /����������©:9 6L&�0R6L2 ZDWHU©YDSRU©IXUQDFH

57©¯©�����&������& /���,5�+) ,5�+)
KLJK©VSHHG©IXUQDFHV©XS©WR©©
����&�V
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6LPXOWDQHRXV©7*$õ'7$�'6&©PHDVXUHV©ERWK�©KHDW©
¾RZ©DQG©ZHLJKW©FKDQJH©RI©D©VDPSOH©DV©D©IXQFWLRQ©
RI© WHPSHUDWXUH© RU© WLPH©XQGHU© FRQWUROOHG© DWPRV-
SKHUH�© ©6LPXOWDQHRXV©PHDVXUHPHQW©RI©WKHVH©WZR©
PDWHULDO©SURSHUWLHV©QRW©RQO\©LPSURYHV©SURGXFWLYL-
W\©EXW©DOVR©VLPSOL½HV©LQWHUSUHWDWLRQ©RI©WKH©UHVXOWV�©

7KH© FRPSOLPHQWDU\© LQIRUPDWLRQ©REWDLQHG©DOORZV©
GLIIHUHQWLDWLRQ© EHWZHHQ© HQGRWKHUPLF© DQG© H[R-
WKHUPLF©HYHQWV©ZKLFK©KDYH©QR©DVVRFLDWHG©ZHLJKW©
FKDQJH©�H�J��©PHOWLQJ©DQG©FU\VWDOOL]DWLRQ�©DQG©WKR-
VH©ZKLFK©LQYROYH©D©ZHLJKW©FKDQJH©�H�J��©GHJUDGD-
WLRQ��

(TXLSPHQW« IRU« K\GURJHQ« FRQWURO«
DQG«VDIHW\
/LQVHLV© LQVWUXPHQWV© DUH© DOO© GHVLJQHG© IRU© EHLQJ©

XVHG©LQ©K\GURJHQ©DWPRVSKHUH©ZLWK©MXVW©D©IHZ©DG-

MXVWPHQWV�©

7KH©PRVW©LPSRUWDQW©WKLQJ©LV©D©VDIHW\©V\VWHP©WKDW©

FDQ©HQVXUH© WKDW© WKHUH© LV©QR© OHDNDJH©DQG©QR©H[-

SORVLYH©DWPRVSKHUH© LV©JHQHUDWHG©RXWVLGH©RI© WKH©

LQVWUXPHQW�©7KHUHIRUH�© WKH©/LQVHLV©VDIHW\©V\VWHP©

uses hydrogen sensors that are coupled to an 

DXWRPDWLF©JDV©FRQWURO©SDQHO�©,I©WKHUH©LV©D©OHDNDJH©

RU© XQZDQWHG© K\GURJHQ© UHOHDVH�© WKH© LQVWUXPHQW©

LV© DXWRPDWLFDOO\© ¾RRGHG©ZLWK© LQHUW©JDV© DQG© WKH©

K\GURJHQ© YDOYHV© DUH© FORVHG�© 7KLV© HQVXUHV© D©PL-

QLPXP©ULVN©OHYHO©GXULQJ©RSHUDWLRQ�©%HVLGHV©WKDW�©

WKH© V\VWHP© FRQWDLQV© D© EXUQ© RII© XQLW© ZKHUH© WKH©

gas outlet is connected to, to ensure that also the 

XVHG©JDV©RI©WKH©PHDVXUHPHQW©FKDPEHU©LV©QRW©MXVW©

UHOHDVHG© LQWR© WKH©HQYLURQPHQW�© 7KH© V\VWHP©FDQ©

DOVR©EH©RSHUDWHG©ZLWK©VHYHUDO©JDV©FRPELQDWLRQV©

RI©LQHUW©JDVHV©DQG©HYHQ©ZDWHU©YDSRU©EHVLGHV©K\-

GURJHQ�©

,Q©VXPPDU\�©WKH©/LQVHLV©+2©FRQWURO©�©VDIHW\©V\VWHP©

FRPHV©ZLWK©WKH©IROORZLQJ©EHQH½WV�

�©$XWRPDWLF©HYDFXDWLRQ©IXQFWLRQ

�©*DV© ¾RZ© FRQWURO© IRU© PXOWLSOH© JDVHV© LQFOXGLQJ© 

 water vapor and hydrogen

�©(PHUJHQF\©VKXWGRZQ©IXQFWLRQ

�©+\GURJHQ©GHWHFWRU©V\VWHP

�©%XUQ©RII©XQLW
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)RU©PDQ\© DSSOLFDWLRQV© LQ© WKHUPDO© DQDO\VLV�© WKH©

DWPRVSKHUH© SOD\V© DQ© LPSRUWDQW© UROH© DV© LW©PD\©

DIIHFW©WKH©VDPSOH©EHKDYLRU©RU©DFWLYDWH©UHDFWLRQV�©

+XPLGLW\© LQ¾XHQFH©RQ©EXLOGLQJ©PDWHULDOV�©VWRU-

DJH©WLPH©RI©SKDUPDFHXWLFDOV©DQG©IRRGV©RU©LQ¾X-

HQFH©RQ©PHFKDQLFDO©SURSHUWLHV©RI©SRO\PHUV©DUH©

MXVW©VRPH©RI©WKH©PRVW©FRPPRQ©H[DPSOHV�

2I© FRXUVH�© WKH© /LQVHLV© LQVWUXPHQWV© DUH© VXLWDEOH©

IRU©VXFK©H[SHULPHQWV�©KRZHYHU©WKHUH©LV©RQH©IDFW©

WKDW© LV© RIWHQ© FDXVLQJ© FRQIXVLQJ© DQG© PXVW© EH©

FRQVLGHUHG© FDUHIXOO\�©7KH« GLIIHUHQFH« EHWZHHQ«

ZDWHU« YDSRU« DQG« UHODWLYH« KXPLGW\�« 5HODWLYH«

+XPLGLW\« *HQHUDWRUV« �)LJ�« ��« DUH« PRVW« FRP-

PRQO\« XVHG« IRU« H[SHULPHQWV« DURXQG« URRP«

WHPSHUDWXUH�«ZKLOH«ZDWHU«YDSRU«DSSOLFDWLRQV«

DUH«PRVW«RIWHQ«DW«KLJKHU«WHPSHUDWXUHV�

/LQVHLV«HTXLSPHQW« IRU«RSHUDWLRQ«
XQGHU« ZDWHU« YDSRU« DQG« UHODWLYH«
KXPLGLW\

:KHQ© ZDWHU© LV© KHDWHG© WR© LWV© ERLOLQJ© SRLQW© RU©

higher than that, the water changes its ag-

JUHJDWH© IRUP©IURP© OLTXLG©WR©JDVHRXV�© ,W© LV© WKHQ©

H[LVWLQJ©DV©ZDWHU©YDSRU©�VWHDP��© ,I©WKLV©VWHDP©LV©

LQWURGXFHG©LQWR©DQ\©NLQG©RI©UHDFWLRQ©FKDPEHU©RU©

LQVWUXPHQW�©LW©LV©FDOOHG©water vapor application�©

In contrast, every gas can transport and contain 

D©FHUWDLQ©DPRXQW©RI©ZDWHU©DW©D©JLYHQ©WHPSHUD-

WXUH�© 7KLV« LV« FDOOHG« KXPLGLW\�© &RQVLGHULQJ© DLU©

DV© DQ© H[DPSOH�© WKHUH© LV© DOZD\V© DQ© DPRXQW© RI©

water contained in the air, even below the boil-

LQJ©SRLQW©RI©ZDWHU�©ZKLFK©LV©GH½QHG©DV©JUDGH©RI©

KXPLGLW\©RU© UHODWLYH©KXPLGLW\�© ,Q© WKH© IROORZLQJ©

FKDSWHUV�©WKH©GLIIHUHQFH©VKDOO©EH©VKRZQ�

'LIIHUHQFH«EHWZHHQ«ZDWHU«YDSRU«DQG«UHODWLYH«KXPLGLW\

)LJ©��©5HODWLYH©+XPLGLW\©*HQHUDWRU

/��©:DWHU©9DSRU
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optional
(*$
�)7,5�06�*&õ06�

Heater

5HIHUHQFH

6DPSOH

*DV©¾RZ

*DV

Purge
gas

0)&

Balance

9DFXXP
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*DV

%HQH¿WV«RI«WKH«YHUWLFDO«WRS
ORDGLQJ«GHVLJQ

9HUWLFDO«V\VWHP«�VDPSOH«RQ«ERWWRP�

$GYDQWDJH�©©©©©©©©
�©6WDEOH©SRVLWLRQ©ZLWKLQ©IXUQDFH

'LVDGYDQWDJHV�
�©'LI½FXOW©VHQVRU©H[FKDQJH
�©±'DQJHURXV²©JDV©¾RZ©ZLWKLQ©EDODQFH©KRXVLQJ©�VDPSOH©JHWV©EORZQ©RXW�
�©6HQVRU©SRVLWLRQ©GHSHQGV©RQ©VDPSOH©ZHLJKW

+RUL]RQWDO«V\VWHP

$GYDQWDJHV�©©©©©©
�©6PDOO©EXR\DQF\©HIIHFWV

'LVDGYDQWDJHV�
�©6HQVRU©H[FKDQJH©YHU\©GLI½FXOW
�©6DPSOH©KDQGOLQJ©GLI½FXOW
�©9HU\©KLJK©SXUJH©JDV©UDWH©UHTXLUHG
�©3UREOHPV©GXH© WR© VHQVRU©H[SDQVLRQ©GXULQJ 
©©©KHDWLQJ�FRROLQJ

9HUWLFDO«V\VWHP«�VDPSOH«RQ«WRS�

/,16(,6«FRQ¿JXUDWLRQ

$GYDQWDJHV�
�©(DV\©VDPSOH©KDQGOLQJ
�©(DV\©H[FKDQJH©RI©VDPSOH©KROGHU
�©6WDEOH©SRVLWLRQ©RI©WKH©VDPSOH©LQ©WKH©IXUQDFH
©©�FULWLFDO©IRU©JRRG©'7$�'6&©DQG©&S©UHVXOWV�

'LVDGYDQWDJH�
�©&RPSOLFDWHG©FRQVWUXFWLRQ

7KH© YHUWLFDO© ±VDPSOH© RQ© WRS²© GHVLJQ© RI© WKH© 

/,16(,6©WKHUPREDODQFH©SURYLGHV©KLJKHVW©SRVVL-

EOH©DFFXUDF\©GXH©WR©D©VWDEOH©SRVLWLRQ©RI©WKH©VDP-

SOH©DQG©HDV\©VDPSOH©KDQGOLQJ�
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67$«37«����
&RPSDFW«IXOO\«LQWHJUDWHG«7*÷
'6&�'7$«IRU«RUJDQLF«PDWHUL-
als
7KH©67$©37����© LV©GHGLFDWHG© WR©DQDO\VLV©RI©RU-

JDQLF©PDWHULDOV© LQ©D© UHODWLYHO\© ORZ©WHPSHUDWXUH©

UDQJH©XS©WR©�����&�©

7KH© /,16(,6© +L5HV© RSWLRQ© IRU© 7*$© DOORZV© DQD-

O\]LQJ© PDVV© FKDQJH© HIIHFWV© ZLWK© KLJKHVW© SRV-

VLEOH©DFFXUDF\©E\©HIIHFWLYH© WULJJHU©KHDWLQJ©UDWH©

FKDQJHV�©7KH©VRIWZDUH©FDQ©GHWHFW©D©PDVV©FKDQ-

JH© WKDW© FRXOG© EH© GXH© WR© R[LGDWLRQ© RU© GHFRP-

SRVLWLRQ�©$V©D©UHVXOW© WKH©XQLW©FDQ©DXWRPDWLFDOO\©

DGMXVW©WKH©KHDWLQJ©UDWH©RU©VWRS©KHDWLQJ�©$IWHU©WKH©

PDVV©FKDQJH© LV©RYHU�© WKH©V\VWHP©FRQWLQXHV©KH-

DWLQJ©DFFRUGLQJ©WR©WKH©VHW©SUR½OH�©7KLV©DOORZV©D©

EHWWHU©VHSDUDWLRQ©RI©HIIHFWV©WKDW©DUH©WDNLQJ©SODFH©

VKRUWO\© DIWHU© HDFK© RWKHU© RU© DOPRVW© VLPLODU�© 7KH©

/,16(,6©67$©37©����©KDV©DQ©LQWHJUDWHG©IXUQDFH©

FRQWURO© F\FOH© WKDW© HQDEOHV© WKH© V\VWHP© WR© VWRS©

KHDWLQJ© DQG© SHUIRUP© KHDWLQJ© UDWHV© ZLWK© D©PL-

QLPXP©RI©RYHUVKRRWLQJ© VR© WKDW© D©EURDG© UDQJH©

RI© DSSOLFDWLRQV© FDQ©EH© FRYHUHG©ZLWK© WKH©+L5HV©

VRIWZDUH©RSWLRQ�

Design 
%XLOG©LQ©IXUQDFH©DQG©JDV©FRQWURO

IXUQDFH©ZLWK© ORZ© WKHUPDO©PDVV© IRU©XQPDWFKHG©

KHDWLQJ©DQG©FRROLQJ©VSHHG�

Sample robot
2SWLRQDO©��©SRVLWLRQ©VDPSOH©URERW©LV©DYDLODEOH�
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67$«37«����
67$«37«������
7KH© KLJKHVW© UHVROXWLRQ© �����© �J© EDODQFH© IRU©

VPDOO©VDPSOH©TXDQWLWLHV©DOORZV©WKH©GHWHFWLRQ©RI©

YHU\©VPDOO©HIIHFWV©ZLWK©KLJKHVW©DFFXUDF\�©

67$«37«������
7KH©VWDQGDUG©PRGHO©FRYHUV©D©EURDG©DSSOLFDWLRQ©

UDQJH©ZLWK©H[FHOOHQW©UHVROXWLRQ©���©�J©DQG©DFFX-

UDF\�©

67$«37«������
7KH©KLJK©PDVV©YDULDQW©DOORZV©PHDVXULQJ©VDPS-

OHV©ZLWK©ELJ©YROXPHV©RU©ZHLJKW©�����J©©WR©GHWHU-

PLQH©HYHQ©VPDOO©HIIHFWV©ZLWKLQ©D©ELJ©DPRXQW©RI©

LQKRPRJHQHRXV©PDWHULDO�

7*«÷«'6&�'7$«�«3UHVVXUH
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150 bar

100 bar

50 bar

-196°C  -150°C        -20°C    20°C     50°C     150°C       1000°C                     1600°C             1800°C

On Request $YDLODEOH©WHPSHUDWXUHV©DQG©SUHVVXUHV

7D\ORU© PDGH© 67$© SURGXFW© IRU© FKDOOHQJLQJ© FX-

VWRP©DSSOLFDWLRQV©XS©WR©���©EDU�

0HDVXUHPHQW«6\VWHP«
7KH© /,16(,6© 67$© +3© WKHUPREDODQFHV© DUH© WKH©

RQO\©V\VWHP©DYDLODEOH©RQ©WKH©PDUNHW©WR©SURYLGH©

7*©DQG©'7$�'6&©GDWD©XQGHU©SUHVVXUL]HG©FRQGL-

WLRQV© IURP© õ���© XS© WR© �����&�© 7KH© LQVWUXPHQW©

RIIHUV©D©EURDG©UDQJH©RI©7*�©7*õ'7$©DQG©7*õ'6&©

PHDVXULQJ©V\VWHPV©ZKLFK©DUH©HDVLO\©H[FKDQJHD-

EOH�

8QLTXH«)HDWXUHV
9DFXXP�«9DSRU«DQG«&RQWUROOHG«$WPRVSKHUH

7KH© EDODQFH© GHVLJQ© SURYLGHV© IRU© KLJK© YDFXXP©

(10-4PEDU��© LQHUW�© UHGXFLQJ© RU© KXPL½HG© DWPRV-

SKHUH©XQGHU©VWDWLF©RU©©¾RZLQJ©JDV©DWPRVSKHUH�©

&RUURVLYH©FRQGLWLRQV©FDQ©EH©DQDO\]HG©ZLWK©SUR-

SHU©SUHFDXWLRQV�©$©XQLTXH©JDV©FRQWURO© IRU©KLJK©

pressure applications is available to ensure 

VPRRWK©JDV©¾RZ©VZLWFKLQJ©XQGHU©SUHVVXUH©FRQ-

GLWLRQV©ZLWKRXW©DIIHFWLQJ©WKH©7*©VLJQDO�©)XUWKHU-

PRUH�© D© VRSKLVWLFDWHG© YDSRU© JHQHUDWRU© FDQ© EH©

VXSSOLHG©ZLWK©WKH©HTXLSPHQW�

High pressure & high temperature

67$©+3©� 67$©+3©�
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SOFTWARE
$OO© /,16(,6© WKHUPR© DQDO\WLFDO© LQVWUXPHQWV© DUH©

VRIWZDUH© FRQWUROOHG�© 7KH© LQGLYLGXDO© VRIWZDUH©

PRGXOHV© UXQ© H[FOXVLYHO\© XQGHU© 0LFURVRIW® 

:LQGRZV®RSHUDWLQJ© V\VWHPV�© 7KH© FRPSOHWH©

VRIWZDUH© FRQVLVWV© RI© �© PRGXOHV�© WHPSHUDWXUH©

FRQWURO�© GDWD© DFTXLVLWLRQ© DQG© GDWD© HYDOXDWLRQ�©

7KH© :LQGRZV®© VRIWZDUH© LQFRUSRUDWHV© DOO© HV-

VHQWLDO© IHDWXUHV© IRU© PHDVXUHPHQW© SUHSDUDWLRQ�©

H[HFXWLRQ© DQG© HYDOXDWLRQ© RI© D© WKHUPRDQDO\WL-

FDO©PHDVXUHPHQW�©7KDQNV©WR©RXU©VSHFLDOLVWV©DQG©

DSSOLFDWLRQ©H[SHUWV�©/,16(,6©ZDV©DEOH©WR©GHYHORS©

FRPSUHKHQVLYH©HDV\©WR©XQGHUVWDQG©XVHU©IULHQG-

O\©DSSOLFDWLRQ©GULYHQ©VRIWZDUH�

)HDWXUHV÷6RIWZDUH�
�©3URJUDP©FDSDEOH©RI©WH[W©HGLWLQJ

�©'DWD©VHFXULW\©LQ©FDVH©RI©SRZHU©IDLOXUH

�©7KHUPRFRXSOH©EUHDN©SURWHFWLRQ

�©5HSHWLWLRQ©PHDVXUHPHQWV©ZLWK©PLQLPXP©

©©©SDUDPHWHU©LQSXW

�©(YDOXDWLRQ©RI©FXUUHQW©PHDVXUHPHQW

�©&XUYH©FRPSDULVRQ©XS©WR©��©FXUYHV

�©6WRUDJH©DQG©H[SRUW©RI©HYDOXDWLRQV

�©([SRUW©DQG©LPSRUW©RI©GDWD©$6&,,

�©'DWD©H[SRUW©WR©06©([FHO©

�©0XOWLõPHWKRGV©DQDO\VLV©�'6&©7*�©©70$�©',/�

©©©HWF��

�©=RRP©IXQFWLRQ

�©�©DQG©�©GHULYDWLRQ

�©3URJUDPPDEOH©JDV©FRQWURO

�©&XUYH©DULWKPHWKLFV

�©6WDWLVWLFDO©HYDOXDWLRQ©SDFNDJH

�©)UHH©VFDOLQJ

�©2SWLRQDO©.LQHWLF©DQG©/LIHWLPH©3UHGLFWLRQ©

�©6RIWZDUH©SDFNDJHV

7*«±«)HDWXUHV�
�©0DVV©FKDQJH©DV©�©DQG©PJ

�©5DWH©&RQWUROOHG©0DVV©/RVV©�5&0/�

�©(YDOXDWLRQ©RI©PDVV©ORVV

�©5HVLGXH©PDVV©HYDOXDWLRQ

+'6&«±«)HDWXUHV�
�©*ODVV©WUDQVLWLRQ©WHPSHUDWXUH

�©&RPSOH[©SHDN©HYDOXDWLRQ

�©0XOWLSRLQW©FDOLEUDWLRQ©IRU©VDPSOH©WHPSHUDWXUH

�©0XOWLSRLQW©FDOLEUDWLRQ©IRU©FKDQJH©RI©HQWKDOS\

�©&S©FDOLEUDWLRQ©IRU©KHDW©¾RZ

�©6LJQDOõVWHHUHG©PHDVXULQJ©SURFHGXUHV
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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[FKDQJDEOH© 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�©$©RSWLRQDO©/RJ©½OH©LV©DYDLODEOH�©WRR�

7KHUPDO«/LEUDU\

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

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

IULHQGO\© /,16(,6© 3ODWLQXP© HYDOXDWLRQ© VRIWZDUH©

WKDW©LV©LQWHJUDWHG©LQ©DOPRVW©DOO©RXU©LQVWUXPHQWV�©

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

7KH©7KHUPDO©/LEUDU\©DOORZV©\RX©WKH©FRPSDULVRQ©

RI©WKH©FRPSOHWH©FXUYHV©ZLWK©D©GDWD©EDVH©SURYL-

GLQJ©WKRXVDQGV©RI©UHIHUHQFHV©DQG©VWDQGDUG©PD-

WHULDOV©ZLWKLQ©RQO\©�õ�©VHFRQGV�

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

GDWD©KDQGOLQJ�

.LQHWLF«VRIWZDUH

.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

'6&« FXUYH« UHFRJQLWLRQ« DQG«

LQWHUSUHWDWLRQ«V\VWHP
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7(&+1,&$/«63(&,),&$7,216
67$«37«���� 67$«37«���� 67$«+3

Temperature range 57©XS©WR©�����&
õ����&©XS©WR©���©�©���©�©�����&
57©XS©WR©����©�©����©�©����©�©����©�©����©
�©�����&

õ����&©XS©WR©©����©�©����©������&

Vacuum
optional 10-2©PEDU 10-5©PEDU©

�GHSHQGV©RQ©YDFXXP©SXPS�
up to 10-4PEDU

3UHVVXUH XS©WR©�©EDU©�RSWLRQDO�
up to 150 bar
FXVWRP©VROXWLRQ©RQ©UHTXHVW

Heating rate
����©XS©WR©���.�PLQ©

����©XS©WR©���.�PLQ©
�GHSHQGV©RQ©IXUQDFH�
�IURP©������&�PLQ©RQ©UHTXHVW�

����©XS©WR©���.�PLQ©�67$©+3��
����©XR©WR©���.�PLQ©�67$©+3��©

Temperature precision ������& ������& �����&

Sample robot RSWLRQDO©��©�©�� optional 42 -

TG 1                        2                      3 

Resolution ���©�J �����©�J© ���©�J ���©�J ���©�J ���©�J

Sample weight �©�©��©J 5 g 25 g ��©�©��©J ��©�©��©J© ��©�©��©J

Measuring range ��©�©����©PJ
��©�©����©
PJ

��©�©����©
PJ

�����©PJ ��©�©����©PJ �����©PJ

DSC

DSC-sensors (©�©.©�©6 (©�©.©©�©6©�©%©�©&©�&© ©'7$©RQO\� (©�©.©©�©6©�©%©�©&

DSC resolution ���©�©���©�©��: ���©�©���©�©�©�©���©�: ���©�©���©�©�©�©���©�:

&DORULPHWULF«VHQVLWLYLW\ DSSUR[�©�©�©�©�©����©�: DSSUR[�©�©�©�©�©����©�©����©�: DSSUR[�©�©�©�©�©����©�©����©�:

DTA

DTA-resolution ����©�9 ����©�9 ����©�9

6HQVLWLYLW\ ���©�9�P: ���©�9�P: ���©�9�P:

DTA-measuring ranges ���©�©����©�9 ���©�©����©�9 ���©�©����©�9
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Aspirin

,Q© WKH© ½UVW© VWHS©RI©ZHLJKW© ORVV�©
WKH© GHK\GUDWLRQ© RI© WKH© VDP-
SOH©WDNHV©SODFH�©7KH©DPRXQW©RI©
ZDWHU©ZDV©������©,Q©WKH©VHFRQG©
UHDFWLRQ©VWHS�©WKH©YRODWLOH©FRP-
ponents are released by pyro-
lysis under N2©DWPRVSKHUH�©7KH©
DPRXQW© RI© WKHVH© FRPSRQHQWV©
LV©�������©)RU©WKH©WKLUG©UHDFWLRQ©
VWHS�© WKH© DWPRVSKHUH© LV© FKDQ-
JHG© WR© 22© ¯© DOO© RUJDQLF© FRP-
SRQHQWV© DUH© EXUQHG© RXW�© 7KH©
ORVV© LQ© ZHLJKW© LV© �������© 7KH©
UHPDLQLQJ©������©DUH©LQRUJDQLF©
FRPSRQHQWV©OLNH©DVKHV�©VODNH©RU©
½OOHUV�

'HFRPSRVLWLRQ«RI«UXEEHU

$W©WKH©EHJLQQLQJ©RI©WKH©KHDWLQJ©
SURFHVV© VRPH© DGVRUEHG© ZDWHU©
is released, resulting in a weight 
ORVV©RI©DURXQG©���©$W©����&©WKH©
PHOWLQJ© SRLQW© RI© WKH© $VSLULQ© LV©
reached, resulting in an endo-
WKHUPLF© UHDFWLRQ�©PHDVXUHG©RQ©
WKH©'7$©WUDFH�©$W©����&©WKH©GH-
FRPSRVLWLRQ©RI©WKH©PHOWHG©GUXJ©
WDNHV© SODFH© LQ© VHYHUDO© VWDJHV�©
7KH© GHFRPSRVLWLRQ© SURGXFWV©
are volatile thereby giving a to-
WDO©ZHLJKW©ORVV©RI©DOPRVW©�����
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67$«+3

&RDO«JDVL¿FDWLRQ
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Coal was heated under nitro-
JHQ©DWPRVSKHUH©DW©��EDU©SUHV-
VXUH�©7KH©PDVV©VLJQDO©VKRZV©WKH©
ORVV©RI©YRODWLOH©FRPSRQHQWV©EHW-
ZHHQ©��©DQG©��PLQ�©$IWHU©ZDWHU©
vapor was added, the coal was 
JDVL½HG© DQG© QHDUO\© FRPSOHWH-
O\© FRQVXPHG© DIWHU© ���PLQ�©
leading to H2�© &2�© &+32+© DQG©
RWKHU©XVHIXO©UHDFWLYH©JDVHV�

$FWLYDWHG�©SRURXV© WLWDQLXP©VXU-
IDFH©ZDV©KHDWHG©WR©����&©XQGHU©
YDFXXP�©$W©WDUJHW©WHPSHUDWXUH�©
hydrogen was added and the 
pressure was increased in an 
LVRWKHUPDO© VWDJH�© 7KH© ZHLJKW©
LQFUHDVH©RI©WKH©VDPSOH©JLYHV©WKH©
DPRXQW©RI©K\GURJHQ©WKDW©LV©DG-
VRUEHG©RQ©WKH©WLWDQLXP©VXUIDFH©
over pressure, leading to satura-
WLRQ©�����©ZHLJKW�©DW©�©EDU�©

+\GURJHQ«$GVRUSWLRQ«RQ«7LWDQLXP«DW«����&
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145.0°C
463.0°C

751.7°C
811.1°C

Cement

7KH© HYROYHG© JDVHV© IURP© WKH©
GHFRPSRVLWLRQ©RI©FDOFLXP©R[D-
ODWH©KDV©EHHQ©IHG©LQWR©WKH©PDVV©
VSHFWURPHWHU© ZLWK© D© KHDWHG©
FDSLOODU\�© 7KH© LRQ© FXUUHQWV© IRU©
PDVV© QXPEHUV© ��© �ZDWHU��© ��©
�FDUERQ©PRQR[LGH�©DQG©��©�FDU-
ERQ©GLR[LGH�©KDYH©EHHQ©LPSRU-
WHG©LQWR©WKH©JUDSK�

'HFRPSRVLWLRQ«RI«&D&2O�«� H2O

7KH© PDLQ© SDUWV© RI© FHPHQW© DUH©
WUL© FDOFLXP© VLOLFDWH�© GL© FDOFLXP©
VLOLFDWH© DQG© WUL© FDOFLXP© DOXPL-
QDWHV�©+\GUDWHV© VORZO\© IRUP©DI-
WHU© PL[LQJ© FHPHQW© ZLWK© ZDWHU�©
The absorbed water evaporates 
½UVW�© +\GUDWHV© RI© WKH© FDOFLXP©
VLOLFDWH© GHFRPSRVH© DW© ����&�©
7KH©K\GUR[LGHV©RI©FDOFLXP�©PD-
JQHVLXP©DQG©DOXPLQXP©IROORZ�©
6XEVHTXHQWO\�© &22© VSOLWV© RII©
IURP©FDOFLXP©FDUERQDWH�
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The average baseline stabili-
ty during linear heating up to 
�����&©LV©ZLWKLQ©D©UDQJH©RI©��J�©
This allows highest accuracy 
and repeatability during the 
PRVW© GHPDQGLQJ© DSSOLFDWLRQV©
RQ©67$�
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)RU© KLJKHVW© SRVVLEOH© DFFXUDF\©
RI©&S�©WKH©/,16(,6©67$©DQG©'6&©
DOORZ© WKH© XVDJH© RI© PRGXOD-
WHG© WHPSHUDWXUH© SUR½OHV�© 7KLV©
technique causes a continuous 
FKDQJH©LQ©KHDW©¾RZ©RI©WKH©VDP-
SOH©DQG©WKH©V\VWHP©FDQ©PRQLWRU©
WKH© KHDW© XSWDNH© PXFK© EHWWHU©
then with a linear heating pro-
½OH�© 7KH© GHYLDWLRQ© IURP© WKH© 
OLWHUDWXUH©YDOXH©LV©PXFK©VPDOOHU©
WKDQ©ZLWK© QRQõPRGXODWHG©'6&©
SUR½OHV�©
7KH©PRGXODWHG©KHDW©¾RZ©VLJQDO©
�EODFN�© OHDGV© WR© D© VLJQL½FDQW©
EHWWHU©&S©GDWD© �GDUN©EOXH�© WKDW©
LV©RQO\©VOLJKWO\©GLIIHUHQW©IURP©OL-
WHUDWXUH©�EULJKW©EOXH��©7KH©RUDQ-
JH©FXUYH©VKRZV©WKH©PRGXODWHG©
WHPSHUDWXUH©VLJQDO�

/RQJ«WHUP«EDVHOLQH«VWDELOLW\

Róża Tomikowska




HAAS SP. Z O.O.

DALEKA 13, 60-124 POZNAŃ
HAAS@HAAS.COM.PL


