
SysSysttem Specificationsem Specifications

Emission and Safety Approvals
U.S. and Canada Emissions & Safety Complies with FCC part 18 (47 CFR part 18

Industrial, Scientific, and Medical Equipment)
US: ETL* approved to UL standard 3101 

(Laboratory Equipment)
Canada: ETL** approved to standard 

CAN/CSA C22.2 No. 1010.1
(Laboratory Equipment)

European Community Emissions & Safety Conforms to EC norm EN 61326-1
EMC requirements for electrical equipment

for measurement, control and laboratory use
Conforms to EC norm EN 61010-1

(Safety requirements for electrical equipment for
measurement, control, and laboratory use - Part 1)

Temperature Capabilities High Temperature Furnace: 1200 °C  
High Capacity Furnace: 1000 °C  

Electrical Ratings 208-230 VAC, 60 Hz, 15 amps
220-240 VAC, 50 Hz, 15 amps

Universal tap switch allows electrical voltage to be
switched from 208 to 230V, or 220 to 240V

Magnetron Frequency 2450 MHz

Exhaust Capabilities Phoenix: 100 CFM
Phoenix AirWave: 130 CFM> (adjustable)

Balance Interface RS-232, 9-pin serial interface

Printer Port 25-pin parallel 

Computer Interface RS-232, 9-pin serial interface
(PC Software to interface and collect

data must be supplied by the user)

Overall Instrument Dimensions 46.2 x 65.4 x 49.8 cm (WxDxH)
18.2 x 25.75 x 19.6 in (WxDxH)

Furnace Chamber Volume High Temperature: 1.8 liters (112.5 in 3)
High Capacity Furnace: 5.0 liters (263.4 in3) 

Furnace Chamber Dimensions High Temperature: 21.0 x 11.6 x 7.6 cm (WxDxH)
8.25 x 4.5 x 3.0 in (WxDxH)

High Capacity Furnace: 24.6 x 16.7 x 10.1 cm (WxDxH)
9.7 x 6.6 x 4.0 in (WxDxH)

Unit Weight 44.2 kg
(97.5 lbs)

U.S. Patents 5,318,754; 5,066,843; 5,252,274; 5,378,878; 5,441,681; 5,468,135 and other foreign patents.
©CEM Corporation, 2001.
*ETL and UL are equivalent nationally recognized testing laboratories.
**ETL is an approved testing laboratory by the standards council of Canada.
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CEM Corporation
P.O. Box 200
Matthews, NC 28106
United States
Tel: 800-726-3331 (inside USA)
Tel: (1) 704-821-7015
Fax: (1) 704-821-7894
e-mail: info@cem.com
http://www.cem.com

CEM (Microwave Technology) Ltd.
Unit 2 Middle Slade
Buckingham Industrial Park
Buckingham MK18 1 WA
United Kingdom
Tel: (44) 1-280-822873
Fax: (44) 1-280-822342
e-mail: info.uk@cem.com

CEM GmbH
Carl-Friedrich-Gauss-Str. 9
47475 Kamp-Lintfort
Germany
Tel: (49) 2842-9644-0
Fax: (49) 2842-9644-11
e-mail: info@cem.de
http://www.cem.de

CEM S.r.L.
Via Dell'Artigianato, 6/8
24055 Cologno al Serio (Bg)
Italy
Tel: (39) 035-896224
Fax: (39) 035-891661
e-mail: info.srl@cem.com

ISO-9002 certifies
that the CEM quality
management system
meets internationally
accepted standards.



The PhoenixTM line of
microwave-powered muffle
furnaces is available in two
configurations with a variety
of options to fit any ashing
need. The Phoenix systems
are fast, accurate and easy-
to-use with minimal training.

The Phoenix™ muffle furnace
provides precise temperature
control and fast, accurate
results for a variety of 
applications.

The Phoenix AirWave™
meets the most demanding
requirements of large organic
samples with ease, and elimi-
nates the need for volume
reduction/carbonization on a
hot plate or Bunsen burner.

The Phoenix with Sulfated
Ashing Option meets the
requirements of USP standard
methods and ISO 14000.

!! High capacity furnace 
accomodates 
up to 15 crucibles

!!
NIST traceable Dual 

Thermocouple allows 
rapid verification and 
calibration of the furnace 
temperature for 

Ashing SyAshing Sysstems ftems for the 2or the 21s1st Centurt Centuryy

Phoenix meets thePhoenix meets the
requirements ofrequirements of
ASASTM & USPTM & USP
SSttandard Methodsandard Methods

!! ASTM D5630-94
Ash content of 
thermoplastics

!! ASTM D1506-94b
Carbon black ash content

!! USP 281 - ROI 
(Sulfated Ash)

!! Dual door protection system 
prevents microwave from 
closing without the furnace 
door in place

!! High visibility display with 
multiple language capability

!! Programmable temperature 
control allows simple single set 
point temperature or stored 
multiple stage programs

!! Furnace temperature uniformity 
exceeds requirements of standard 
methods (USP, ASTM, AOAC)

!! Balance, computer and 
printer interface and 
communication 
software are part 
of standard system

!! High speed exhaust 
eliminates need for a
fumehood.

!! NIST traceable Dual 
Thermocouple allows rapid 
verification and calibration of 
the furnace temperature for 
ISO/GLP procedures.



!! High capacity furnace 
accomodates 
up to 15 crucibles

!! NIST traceable Dual 
Thermocouple allows 
rapid verification and 
calibration of the furnace 
temperature for 
ISO/GLP procedures.

Ashing SyAshing Sysstems ftems for the 2or the 21s1st Centurt Centuryy

!! Dual door protection system 
prevents microwave from 
closing without the furnace 
door in place

!! High visibility display with 
multiple language capability

!! Programmable temperature 
control allows simple single set 
point temperature or stored 
multiple stage programs

!! High speed exhaust 
eliminates need for a
fumehood.

!! Balance, computer and 
printer interface and 
communication 
software are part 
of standard system

!! Furnace temperature uniformity 
exceeds requirements of standard 
methods (USP, ASTM, AOAC)

In addition to the standard fea-
tures, the Phoenix AirWave 
utilizes a patented air amplified
exhaust system to quickly and safe-
ly ash samples and remove large
quantities of air and volatile by-
products.

!! Fast, accurate analysis with 
improved precision and 
operator independence

!! Eliminates procedures that are 
operator dependent 
such as Bunsen burner, heat 
lamps, and hot plates

!! Volume reduction of large sam
ples in minutes by high-
speed evaporation

!! Increased airflow accelerates 
oxidation of samples

!! Exhaust 130 CFM or more of air 
per minute (adjustable)

!! Accuracy comparable to 
standard methods

!! Convenient-to-use, 
easy-to-clean
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% Carbon Black content using microwave methods are
accurate and precise when compared to standard meth-
ods and in a fraction of the time (10 mins. Microwave
vs. 145 mins. standard). Also, standard deviation is
reduced with microwave ashing. Nitrogen atmosphere
and quartz tubes are not necessary when using
microwave methods.



The Phoenix AdvThe Phoenix Advantantageage

Fast
!! Results in minutes
!! Rapid pre-heating
!! Rapid and continuous air 

exchange promotes fast and 
complete oxidation

Many diverse industries from food
to petroleum products use muffle
furnaces to ash both incoming and
outgoing product for analysis.
Conventional furnaces can take
hours to ash a sample, delaying
both receipt of incoming raw mate-
rials and shipment of outgoing
product. Fortunately, there is an
alternative.

Phoenix muffle furnaces can per-
form many high temperature appli-
cations up to 97% faster than con-
ventional muffle furnaces.
Samples can be ashed in as little
as 5 minutes!

The Phoenix line of microwave-
powered ashing systems offers
greater speed and flexibility than
conventional furnaces, while pro-
viding accurate and reproducible
results. 

!! Eliminates flame off over a
Bunsen Burner

!! Up to 15 samples at one time

Easy
!! Auto-start software allows pre-

programmable warm-up and shut down
!! Enter and store up to 20 methods using

your own program names
!! Programmable temperature 

control

The advanced technology of the Phoenix
Microwave Ashing Workstation ashes and
weighs samples, calculates results, and 
provides hard-copy data to streamline your
ashing process.

RReduce analysis times from houreduce analysis times from hours ts to minuto minutes!es!

Larger FLarger Furnaceurnace
CapacityCapacity

There are two furnace
sizes available for the
Phoenix Systems. The High
Temperature Furnace
ramps up to 1,200 °C  and will hold up
to 8 (25 mL) crucibles, ashing difficult
samples quickly and easily.

The High Capacity Furnace ramps up
to 1,000°C and holds up to 15 (25 mL) 
crucibles and is ideal for the laboratory 
needing greater throughput without
sacrificing speed.

Accurate
!! Satisfies standard methods which 

require electrically heated furnaces
!! Temperature input of 1°C increments
!! Built-in calibration software
!! Specialized temperature feedback

programs for high and low temperature 
applications

Safe
!! Reduces exposure to fumes 

and heat
!! Automatic door interlocks
!! Over-temperature and thermo-

couple failure safeguards
!! Rugged insulated muffle furnace
!! Built-in system diagnostics

With the Phoenix System, ashing
analysis can be used for process
control, as well as the testing of
incoming materials and outgoing
product. Results are available in
minutes instead of hours, allow-
ing the time to make adjustments
to the process, ensuring the prod-
uct stays within your company's
specifications. 

!! make rapid adjustments to 
your process and reduce out-
of-specification product

!! test “at line” with no loss of 
precision or accuracy

The Phoenix is engineered to be
rugged, dependable and easy-
to-operate.

!! Rapid temperature verification 
and temperature calibration 
for ISO and GLP practices. 
NIST traceable thermocouple 
for temperature verification. 

!! The unique one-piece silicon 
carbide heating element 
provides even heating and 
superior performance for the 
lifetime of the instrument. 

!! The built-in exhaust system 
does not require fume hood 
space and can evacuate up to 
130 CFM (3.7 cubic 
meters/minute) of air. 

!! Any crucible used in a conven-
tional muffle furnace can be 
used in the Phoenix, including 
platinum crucibles! 

Conventional
Furnace

Ta
rg

et
 P

er
ce

nt

90

95

100

105

115

12 14 16 18 20 22 24 26

110

85

Lost Profit

Out of Specification

Microwave

Ash samples in as littleAsh samples in as little
as 5 minutes with theas 5 minutes with the

Phoenix syPhoenix sysstem!tem!



Ash pharmaceutical raw materials, excipients and finished products in minutes, while safely removing and
neutralizing sulfur dioxide and nitric acid emissions to meet ISO 14000 regulations. The Phoenix Sulfated
Ashing Option features a vapor scrubber system to safely remove harmful fumes from the furnace cavity
and neutralize any residual acid exhausted from the sulfated ashing process.

!! Meets requirements for USP 281 (ROI)

!! Built-in serial and parallel ports provide full documentation of method, completion date, and time

!! Menu-driven software permits simple entry and storage of operating parameters for 
up to 20 methods

!! Rapid disconnect feature allows system to be used as either a standard ashing system or a 
sulfated ashing system in less than 5 minutes without the use of tools

!! Quartz furnace ceiling assures sample purity

!! Easy-to-use

DDuuaall  TThheerrmmooccoouuppllee
NIST traceable dual thermocouple
for temperature verification

TTemperature Vemperature Verification and Calibrationerification and Calibration

TTeemmppeerraattuurree  VVeerriiffiiccaattiioonn
A digital thermometer is
connected  to the reference
thermocouple to verify the
programmed temperature

TTeemmppeerraattuurree  CCaalliibbrraattiioonn
NIST traceable calibration
source and “onboard” software
allow rapid calibration of 
temperature controller

Phoenix with SulfPhoenix with Sulfatated Ashing Oped Ashing Optiontion


