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Automatic Chemisorption Analyzer

B4R / Specifications HAJGH /| Mechanism
Ei2%E4{FFR (Shimadzu) AutoChem Il 2920 A0+ 5 57 Cold trap
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Cold trap to remove condensable species — the Cold trap is
easily bypassed to improve response time

> SRERIE S X T L/ Temp. system : — - —
#I#EEE / Range : -70~1100°C ; —
FIREE / Ramp rates : - ug
50°C per minute (120~500°C) - N j ?gg:f&_g\gfgig?:;;::

30°C per minute (500~750°C) ‘ ‘ ‘ BAFERE ERAR
y - Vapor generator featuring two zones to

100(: per m|nute (750~ 1 1 OOOC) — ! 7 » o ensure a saturated vapor is produced

> A RE | Gas flor rate :
Y AZ7B—3a> kA—7— /Al mass flow controller (MFCs) |

> B A{#E | Gas delivery : . —
HZHAR—k /Inletports : JL—T, Fx )7, FIREIZE 4 e 38
7R— F¥&EL / 4 each for loop gas, carrier gas, preparation gas g’fyﬁjz:::‘;',:ﬁf;;z‘j; “fiff“:””?ﬁ;“ .
;‘EEEE%IHEI] / Temp Control : 1500(: (W%BEE%; & /()l/ 7‘) / Internal l;?:;fe-tin-%)(:‘i’gnal CryoCooler is available to cool the

gas lines and valves heated up to 150°C
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> B2 JI)LF 1—T / Sample tube : Chemi , .
I . " o emical adsorption Temp.-programmed (TP) reaction
ARIO—Fa1—7 (MO0 CETHEATTRE) . AEIMMOE VI —— g
1A% {E A RE / Fused quartz flow-through samples tubes, for (/active metal surface area) (TI,D reduction (TPR))
use up to 1,100°C, accepts powders and pellets up to 9 mm in e = a8 B e
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diameter (Surface acidity) (TP desorption (TPD))
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(Active sites) (TP oxidation (TPQO))
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(BET surface)
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(Pulse chemisorption)
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Optimum design and efficient utilization of catalysts require a RESLIVEEREOMELZAIENICERTEET, COEBIZLY

thorough understanding of the surface structure and surface chemistry i ARIEIRIR B KU ALY E O YIEMEEICET 2EELIERA
of the catalytic material. Chemical adsorption (chemisorption) analyses ?%Bi;lliﬂ'o_

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 chemisorption isotherm analyses in many areas of
industry and research.

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, and a variety of other materials as shown above.

B3l / Application Example

TCD signal (a.u.) vs Temperature
—+-=TCD signal — 10°C/min ~&- TCD signal = 5°C/min ... TCD signal — 20°C/min
~#TCD signal — 2°C/min ~%~ TCD signal — 15°C/min -~ TCD signal — 7°C/min
~©~TCD signal - 10°C/min == TCD signal — 4°C/min

Pulse Chemisorption Report

Experiment 1: Pt Alumina
ulse

None
Measured Flow Rate: 49,99 cm? STP/min
Signal Offset:  0.12525
Signal Inverted: No
Poak Table
Peak  Temperatureat  Quantity Cumulative
Number ~ Maximum (*C) ~ Adsorbed  Quantity (cmg
(cn'lg STP) STP)
019635 019635

0.00581 0.20196
0.20444
0.20540

Snoxide /\

~
1 1 1 1 1 p » E Sample Mass  Waight Factor Cro
%) e

0.00248
0.00098
0.00000 0.20540
0.00000 0.20540

Pulse Chemisorption Analysis Summary
Element Percent of Atomic  Stoichiometry  Atomic
88+

TCD signal (a.u.)

200 400 600 800 ] T = \: - platinum 05000  195.090
Temperature (°C) :
Condition: The sample was pretreated at 200°C for 0.3 h under He (50

mL/min) atmosphere. The reduction was carried out from 80 to 1000°C °
(10°C/min) under 5 vol% H, in Ar with a flow rate of 50 mL/min. Temperature (°C)

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