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Automatic Chemisorption Analyzer

H K {L#k | Specifications HEAREE /| Mechanism
-%5%%1"5’3}? (Shlmadzu) AutoChem Il 2920 A k5 v 7/ Cold trap

BEHFZy 7 TREETRADIRE -
B EFZy 7R3 FEESIEZ LT, RIDEMZESICALETE S
Cold trap to remove condensable species — the Cold trap is

Eﬁ%uiﬁﬂt/X%A / Temp System = easily bypassed to improve response time
HI|1E#EE / Range: -70~1100°C .
HRRE / Ramp rates: | W Uz :
50°C per minute (120~5OOOC) 4 | i 3 | N ZR[UFESR | Vapor generator
30°C per minute (500~ 750°C) ' L& A N - BT Iscoa el bis
1 OOC per mlnute (750~ 1 1 OOOC) N & | — ,'..' : , Vapor generator featuring two zones to

ensure a saturated vapor is produced
> H A= / Gas flor rate:
Y A70—a>kO—7— / All mass flow controller (MFCs)

> 7RG / Gas delivery: ] )
HREAR—/ Inlet ports: JL—T . ¥ 7. BILIEBIZK47TR—ME 73 L2 = VEINIZUR | Clamshell furnace

= FELRHES 7 LY 2 VENMBIFIEER S 51100°CE THIS
&=L / 4 each for loop gas, carrier gas, preparation gas fHEDCryocoolers B LI, -100°CE TiHEIA AL

Easy-to-open clamshell furnace with a range of ambient to

5]]?112%”1ﬁ|] / Temp COntrOI : 1500(:('7;_'31[5@3#5 t/ \}1/7) / Internal gaS ;;(r)r(l);fe-tin-fg;ignal CryoCooler is available to cool the
lines and valves heated up to 150°C

> BT )LFa1—T | Sample tube: Chemical adsorption Temp.-programmed (TP) reaction
AERTIO—F 21— (1M00°CETHEATEE) . IxARFIMmODERZE{E EMEREREE « HmIZJT

FA\] g / Fused quartz flow- through samples tubes, for use up to (active metal surface area) (TP reduction (TPR))
1 ,100°C, accepts powders and pellets up to 9 mm in diameter « REAEEE - FERBEERAR

(Surface acidity) (TP desorption (TPD))
c EEEDR R - FmBR1L

(Active S|tes) (TP oxidation (TPQO))
- BETX®RHEE

(BET surface)
« INJLRIEZERTE

(Pulse chemisorption)
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Optimum design and efficient utilization of catalysts require a iR A B LU A E OB CEdT 3T ERRERARLA
thorough understanding of the surface structure and surface chemistry 4.

of the catalytic material. Chemical adsorption (chemisorption) analyses
can provide much of the information needed to evaluate catalyst
materials in the design and production phases, as well as after a period
of use. The chemical adsorption isotherm reveals information about the
active surface of a material. In addition, temperature-programmed
reaction techniques have emerged as an indispensable companion to . .
. . . . . and a variety of other materials as shown above.

chemisorption isotherm analyses in many areas of industry and

https://www.sse-shimadzu.co.jp/mic/catalyst/autocheml12920.html

research. https://www.sse-shimadzu.co.jp/files/mic/catalyst/AutoChem_Il_2920 Final.pdf

= 51 / Application Example

AutoChem Il 2920 Chemisorption Analyzer is a fully automated
instrument capable of conducting a comprehensive array of highly
precise chemical adsorption and temperature-programmed reaction
studies. The instrument enables the researcher to obtain valuable
information about the physical properties of catalysts, catalyst support,

TCD signal (a.u.) vs Temperature

~+4=TCD signal — 10°C/min  -&- TCD signal — 5°C/min - TCD signal — 20°C/min
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Pulse Chemisorption Report

Experiment 1: Pt Alumina

Analysis Type: Pulse Chemisorption
Calibration: None
Measured Flow Rate: 49,89 cm® STP/min
Signal Offset: 0.12525
Signal Inverted: No

Peak Table

Peak Temperature at Quantity Cumulative
Number  Maximum (°C) Adsorbed Quantity (cm?/g
(cm lg STP) STP)

3486 0.19635 0. 19635
344 0.00561 0.20196
344 0.00248 0.20444
34.5 0.00096 0.20540
345 0.00000 0.20540
345 0.00000 0.20540
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Pulse Chemisorption Analysis Summary
Element Percent of Atomic Stoichiomelry Atomic Density

(%) Sectional
Area (nm?)

5

|
200 400 600 3800 W~ \L _ ~— N\
o Y a NN N e U N W \ platinum 0.5000  195.090 1.000 0.0800 21.450
Temperatu re ( C) y - TN \"\..\f'j__’_—_-_-;‘_-‘ :;_ e ’_1\ ~—: ' Active Loop Volume at 110.8 °C:  0.16223 cm® STP

Cumulative Quantity: 0.20540 cm?/g STP
Metal Dispersion: 35.7651%

cyn . ' Metallic Surface Area: 0.4415 m?/g sample
Condition: The sample was pretreated at 200°C for 0.3 h under He (50 mL/min) i~ i " "W o ey r—r—r—y=~ Metallic Surface Area: 88.3092 m¥/g metal

atmosphere. The reduction was carried out from 80 to 1000°C (10°C/min) . : ‘Cubic Crystallite Size: 5.6396 nm
under 5 vol% H, in Ar with a flow rate of 50 mL/min. Temperatu re ( C)

Figure 1 TPR (temperature programmed Figure 2 TCD (Thermal Conductivity Detector) Figure 3 CO pulse chemisorption on 0.5 Pt
reduction) spectra of Ni-oxide, Sn-oxide signals of ZSM-5 and ammonia Almina under various temperature

https://www.sse-shimadzu.co.jp/files/mic/catalyst/AutoChem Il 2920 Final.pdf
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