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Highly Trusted Brand with remarkable achievements

Since the first model in 1974, Hitachi High-Tech Science has been a pioneer in developing and manufacturing thermal
analysis instruments. With over 40 years of experience and having operational bases worldwide, we are confident in
providing state of the art instruments and solution, always as ever.

SSC580 Series .

SSC5000 Series SDM5500 Series TA?OOO Series .

- Thermal analysis system with simultaneous $5C€5200 Series - Line-up the Real View TA,
3ch control and full digital processing. - Lined-up fully automatic LN2 Cooling System. sample observation system

SDMS5600 Series EXSTAR7000 Series ggggosg;isesoo RV
$SC5100 Series - World’s leading high sensitive DSC ¢ g : -
EXSTARG000 Series - World-class baseline stability
Adiabatic Scanning Calorimeter - Integrated thermal analysis system with wide NEXTA Series and sensitivity
Scanning Conduction Calorimeter expandability STA200, STA200RV, STA300

Reaction Heat Calorimeter /

Vaporization Heat Calorimeter

High Sensitive Scanning Conduction Calorimeter
Photochemical Reaction Calorimeter

SSC560 Series

- World's first to introduce computer technology to thermal analysis systems

- World-class baseline stability

praqolab



Hitachi Thermal Analysis Range

VISIBLY BETTER
praqolab THERMAL ANALYSIS




NEXTA DSC Series

Aplikacné specificka reseni a navrh konfigurace...

Tani, skelny prechod, krystalizace, vizualizace vzorku, polymerace vytvrzovanim,
, teplotni roztaznost a smrstovani, studium tepelné historie, mérna tepelna kapacita (Cp),
kinetické studie
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aplikace védy a vyzkumu

Temperature range
DSC dynamic range

BMS noise / sensitivity
Time constant (resolution)

Baseline repeatability
Programmable rate

Purge gas control
Cooling options

RealView

A
« NEXTA DSC600 je vhodna pro nejpokrocilejsi « NEXTA DSC200 pokryva celou radu aplikaci

predevsim v rutinni kontrole kvality.

oo oo | osom

-150°C ~ 725°C

+100 mW
0.05 pW /0.1 pW

<3.0 seconds or <1.1 second with
the enhanced peak function activated

+200 mW
0.1 pW/ 0.2 pW

<6.5 seconds or <5.0 second with
the enhanced peak function activated

+5 PpW

0.01°C ~ 100°C / min

Mass flow controller, 2 lines for air and inert gas

Dual cooling capability included as standard
(options for air cooling, electrical cooling and liquid Nitrogen)

RealView ready (-50°C ~ 300°C)
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v Soucasné Ize mit pripojena dvé zarizeni pro chlazeni/ohrev

v . : , , Automatické kompletni vypnuti
v' SW prepina automaticky dle zvoleného teplotniho rozsahu P yp

systému po skonceni analyzy
ON/OFF systém.
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L N> Electrical Air
Cooling Unit Cooling Unit Cooling
-170to 725C .80 to 550°C Ambient to 725C
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NEXTA SOFTWARE

Snadny priivodce mérenim a kalibraci

Moznost pokrocilého nastaveni metod

S NN

Standardni testovaci metody (JIS, ISO, ASTM)

Neomezeny pocet licenci vyhodnocovaciho SW

Teplotné modulované DSC, kdy je signal

tepelného toku rozloZen na reverzibilni a ireverzibilni
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Ready (Electrical cooling) ToMeu) | ot
Nanual MaaSUrenent Concrol Tesp. (Cel) 25.0S DEC (uW) -$5.25
Program Teap, (Cel) 25.00 DOSC (uW/min) -65.35
Selected Guid . Sample Temp. (C=1) 2%.3:2
Teaxt
Select the measurement method and click [Next]. | o | e
Standard Test Method Customize Calibration Calibration customization
-~
Specific heat capacity 150 | | Spexific heat capacity ASTM
113574 Penribc heat RpsOR B RS E1260.
Kinetics IS0 11358-3 Kinetics ASTM E1641-16
Tm IS0 11357-3 Tm JIS K7121 | TmASTMEZ4-06
AHm IS0 11357-3 AHm IS K7122 AHm ASTM E793-06
Tc IS0 11357-3 Te IS K7121 Te ASTM E794-06
AHc 150 11357-3 AHe IS K7122 | BHCASTME793-06
e =
TM2.4.24.6 | E2550-11
OIT 115 K6762 OIT ASTM E1858-08
TM-DSC Tg ASTM E2602-00
Tg 1SO 11357-2 Tg TS K6240 Tg ASTM E1356-08
Tq ISO 22768 Tag TM2.4.25C v
|
SeusnceNat  SpMNa: 1 Ram Moxe Neemal Teemps, Contred Revraainy: Serin
TMATIO00 2 1010084200000 0SCT000X 2

...Stejny SW ovlddd DSC i STA analyzdtory.

CRF part 11 - volitelné



M Vysoka opakovatelnost pripravy vzork(

(stfidani operator()

> 3 rlizné hlavy k dispozici
a%, VI Ovladani stiskem tlacitka bez poufZiti sily
. Porizovaci cena
{,2;-;
5 . '.[
Manualni lis J Automaticky lis

‘ « 50pozicovy autosampler
2,8 krat rychlejsi nez predchozi verze

- Ctyfprsty drzak (robustni a bezchybny)




NEXTA STA Series

Aplikacné specificka reseni a navrh konfigurace...

Sublimace, odpar, dehydratace, termalni adsorbce/absorbce, dekompozice, mérna tepelna kapacita (Cp), analyza
vyvijenych plynq, kinetické studie, vizualizace vzorku, tani, teplotni roztaznost a smrstovani, studium tepelné
historie, polymerace vytvrzovanim,

praqolab



— Kombinaci TGA s moznostmi DSC Ize rozliSit mezi jednotlivymi deji

Phenomenon __T6A_+| DSC_|
Thermal decomposition TN N
Oxidative decomposition TN\ ——
Oxidation /S N
Dehydration TN N
Sublimation / Evaporation TN N/
Melting N
Crystallization aNE
Glass transition N




— Vyuziva termogravimetrické analyzy (TGA) s moznostmi diferencialni skenovaci kalorimetrie (DSC)

M Vynikajici vysledky TGA analyzy (Am/AT/At); minimalni hmotnost vzorku — citlivé sledovéni zmén

V] Horizontalni uspofadani vahového systému (double-beam)

 Nejlepsi regulace teploty

v Efektivni vyména plynd

[/l Nizky obsah rezidudlniho kysliku diky rychlému proplachu systému (<5ppm O,) bez vyuziti vakua!
[ Udaje o kvalité DSC signalu

V] Kvantitativni stanoveni enthalpie

] Modulovana DSC analyza (stanoveni mérné tepelné kapacity Cp)

TG with Balance Stabilization System

Heat trans Balance stabilization system =
by i .ﬁ‘ : - |
TG Balance :

Fumnace | m( sensor)

E = / ."j*'lr v :
5 "-.In '
Furnace tube ! Fule 1
Balance ulcrum Detector
poolmgh_ri

beam (Drive coil)
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RV
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Balance type
Temperaturs rangs
Realiew camera

TG baseline drift

TG bassline stability
DSC function

Specific heat capacity
Temperature pracision
Temperature accuracy
Gas control

Helium mass flow controlier

Standardni verze (max. 1100 °C) .

Horizontal Difforaontial Balanco

Ambient to 1,100°C Ambient to 1,000°C Ambient to 1,500°C

RealView optional RealView ready RealView optional
<10 ug
<10 ug
Included as standard
Included as standard
+/-0.07°C
+/-0.2°C
otandard: 2 Integrated mass flow controller. Option: 4 mass flow controlier

Optional

Vysokoteplotni verze (max. 1500 °C)



_ 3MFC-3GGAS 3MFC-3GAS(He) + Pro presnou regulaci je

vzdy vyuzivan hmotnostni

nn v
Connected gas pritokomér (mass flow
Switching during Available Available Available controler)
measurement  Helium vyzaduje specialni
[o) v
Dual gas flow N/A Available Available typ prutokomeru (JMr)
Helium gas flow N/A N/A Available
Gas Management Systems< >
Standard Mass flow 3-lines Mass Flow 3-lines-He Type
S < Gas | o I 7V [ Jo—| i |t e

PugeCas o sowt < o o -y g BT s R
galalam:lo s Solnod o Siié Purge Gas - [m‘ Solanold s ::::::n, ad L L MFCHe |- ::::....‘ fer

’ o g:g?:é(?v SE o I WFO ] 73::320"1 H s Protection Gas < MFC(He |- Valve Gas




v Presné stanoveni teploty a enthalpie

v" Modulované DSC pro oddéleni kinetickych a
termodynamickych jevd (stanoveni Cp)

v' Controlled-Rate Thermal analysis (CRTA) pro
analyzu viceCetnych termalnich dekompozic;

automatickeé rizeni profilu ohrevu

v Umoznuje praci s korozivnimi plyny
v F, Br, HCI, HBr, SO,, NH; atd.

' ' 2.9%

L& For measurement
g under corrosive
gases environment
and %RH




REALVIEW FROM HITACHI

« Video ke zhlédnuti zde

praqolab


https://www.youtube.com/watch?v=FTflCbrZdBg

Micromeritics pristroje a jejich vyuziti
pfi analyze materialu

ST

MERNY POVRCH POROZITA HUSTOTA INTERAKCE CASTIC PRASKOVA VELIKOST CASTIC

PEVNYCH LATEK REOLOGIE
@ lupc!rlcu

In situ charakterizace katalyzatort za podminek v reaktoru
» ICCS (PID/Micromeritics) — TCD attachable to microreactor




Rtut'ova porozimetrie & Adsorpce plynu

Vtlacovani rtuti
= Mezopory

= Makropory

= 3nm-400 um

Adsorpce plynu

BET merny povrch

Mikropory

Mezopory
0.35 Nnm — 300 nm

praqolab
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Gas sorption Mercury porosimetry



Rtut'ova porozimetrie

Thin film < 100 pm thick, 40-60 % porosity
Due to the small thickness of the
separators, it is necessary to analyze
several pieces to obtain statistically
relevant pore size distributions...

Cumulative Intrusion and Log Differential Intrusion versus Pore Diameter
Edited to remove interstitial filling

. Cumulative Intrusion - intr
~&~ Log Differential Intrusion

AutoPore V 9600 Series
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0.0 — L U, 0.0 :
5 1 0.5 0.01 0.005 Porosity

praqolab

Permeability 0.0039 mdarcy
Tortuosity factor: 2133




Verify Results

| Accwye | Known | Autopore | verity

Skeletal Density 0975 ¢g/cm? J
Specific Volume (1/Skeletal Density) 1.02 cmi/g /

Pore Volume 0.7 cm?/g

Nominal 50%
Typical Separator Porosity (40-60%) J
Actual Separator Porosity 40%
AccuPyc — helium pycnometer « Capacities

* 1 cm3 with 0.1 cm3 insert

* 10 8m|3 with 1 and 3.5 cm? inserts — also available in Temperature Control
models

* 100 cm? with 10 and 35 cm? inserts — also available in Temperature
Control models

* 350 cm?
* 2000 cm3
* Other custom volumes
e Control Modules and add-on Analytical Modules




Fyzisorpce plynu

= I

Pore
condensation

o a
\ g v

adsorbed volume

Multilayer adsorption
BET-range

ol

Micropore filling

relative pressure

praqolab



Pore Size Distribution

Pore Size (Diameter)
0.001nm 0.01nm O0.1nm Tnm 10nm 100nm Tum 10pm 100um Tmm

Gas Porosimetry (Gas Adsorption)
FEGERARERARERGGEEERREEEERRER

Mercury (Intrusion) Porosimetry
0 Y U O 0P O O T O YO O T O O T O

Micropore Mesopore Macropore
{00Inm - 2nm) {2nm - 50nm) (50nm - imm)

Gas adsorption — anode and catode material characterisation

TriStar 3030 3Flex Gemini VII AutoChem lll




Low Surface Area

Sample Ports Pore Size Range Measurement
111 v/
O 0 O :

ASAP 2020 micro meso
S e )

=
TriStar I micro

micro*

T e =

* Micropore analysis can be performed on the TriStar Il and Gemini VIl with the use of COz

Mass Spec
Analysis Ports Analyses Intergration

l

~

m—

o S TT1I1]

** TP = Temperature-Programmed Analyses, ASA = Active Metal Surface Area, AC = Acidity

praqolab



AUTOCH E M I I I Pulse Chemisorption Metal Dispersion Metal-Supported

Catalysts

TPR Metal Surface Area Acid or Base Catalyzed
Reactions

Active Surface Area Oxade or Zeolite
Catalysts

TPD Crystallite Size Advanced Battery

Anode Matenals

Fuel Cell

TPSR Heat of Desorption
Catalysts

Dynamic B.E.T. Activation Energy

- Breakthrough Curve B.E.T. Surface Area

Internal gas temperature control (prevents condensation during studies)

Lowest internal gas volume

High sensitivity thermal conductivity detector (TCD)

Temperature-controlled corrosion-resistant detector

Integrated AutoCool (saving an average of 30 minutes per experiment)

Dynamic clamshell furnace (temperature control up to 1200°C and heating rates from 0.1°C/min to 100°C/min)
18 total gas inlets (six each for preparation, carrier, and loop gases permit sequential experiments)

Exclusive AutoTrap (moisture removal)

KwikConnect

YVVVVYVYVYVYVVY



Technika dynamické sorpce rozpoustedla

* Gravimetrickd sorpce H,0/org. rozpoustédel
e Difdzni konstanty

DVS DVS
INTRINSIC ADVENTURE
Water vapor only Water only
20-40 °C 5-85 °C

Small footprint Temp stability +/- 0.1°C
Camera and Raman Options

;: Sample preheat up to 300 °C

DVS DVS
RESOLUTION VACUUM
w1 Water + Organic Vapors 10 Torr to Atmospheric
Gases 20-70°C

5-85°C

Temp stability +/- 0.1°C

E’:;Speed of Sound Sensor

~Camera and Raman Options
Sample preheat to 300 °C
Speed of Sound Sensor

Water + Organic Vapors
Gases

Competitive sorption
Sample preheat to 400 °C

» K dispozici také varianty se dvéma a péti méricimi porty
* Knudsenova efuzni cela

hangdown
- wire

\ / sample film
.

- /)(/

S

-

AN
w

Temperature & RH
controlled environment
T Ty
/— -\, Kapton Film
/ /S 7\
| 0%RH

AP
SO

(NI EENINNa A

Paynova difuzni cela



Inverzni plynova chromatografie (IGC-SEA)

N
IGC zahrnuje sorpci zndmé pary (molekuly sondy) na adsorpcni
stacionarni fazi (pevny vzorek) s neznamymi fyzikalné-chemickymi
vlastnostmi.
IGC SEA umoznuje stanovit celkovy, disperzni a specificky prispévek
k povrchové energii pevné latky v ramci jednoho experimentu! )

Microcrystalline Cellulose FID Response 300K

550 = |
as Chromatography igg = -
- am=m Nonane {x20)
350 —

300 — ‘

Known sample BET surface area
Known molecular size of probes

250 —
200 —

133 ] Amount/Mole of probes needed to achieve

C \ N/ 53 5 certain coverage can be determined

& Y 8
'™
=

FID response / pV

Stationary phase: 0 5 10 15 20 25

Mobile phase |
Unknown solid. (sample to characterize) Retention Time / min ‘

Known |Gas/Vapor

Retention volumes at this coverage can be
used to determined surface energy

praqolab
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