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H 1
Materials
This standard is issued under the fixed designation D 850; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
This standard has been approved for use by agencies of the Department of Defense.
! Note—Research report was added editorially September 2002.
1. Scope * E 133 Specification for Distillation Equipmént

1.1 This test method covers the distillation of industrial E 220 Test Method for Calibration of Thermocouples by
aromatic hydrocarbons and related materials of relatively _Comparison Techniqués
narrow boiling ranges from 30 to 250°C. E 691 Practice for Conducting an Interlaboratory Study to
1.2 The values stated in Sl units are to be regarded as the Determine the Precision of a Test Metftod
standard. The values given in parentheses are for information 2-2 Other Document:
only. OSHA Regulations, 29 CFR, paragraphs 1910.1000 and
1.3 The following applies to all specified limits in this test 1910.1206
method: for the purposes of determining conformance to thi§
test method, an observed or calculated value shall be rounded o
off “to the nearest unit” in the last right-hand digit used in 31 Definitions: o
expressing the specification limit, in accordance with the 3.;.1 See Terminology D 4790 for definitions of terms used
rounding-off method of Practice E 29. in this test method.
1.4 This standa(d does not purport to address all qf the4' Summary of Test Method
safety concerns, if any, associated with its use. It is the o ) )
responsibility of the user of this standard to establish appro- 4-1 The distillation of a 100-mL sample of industrial aro-

priate safety and health practices and determine the applicaMatic hydrocarbons and related materials is carried out via a
bility of regulatory limitations prior to useFor specific hazard carefully controlled distillation wherein temperature readings

Terminology

statements. 6.6.1and Section 7. are noted for the first drop of distillate and when 5, 10, and

’ each additional 10 up to 90, and 95 % of the sample has

2. Referenced Documents distilled over. The temperature corresponding to the dry point
2.1 ASTM Standards: is also noted.

D 1078 Test Method for Distillation Range of \olatile
Organic Liquidg _ . . L
D 3437 Practice for Sampling and Handling Liquid Cyclic 5.1 This test method is suitable for setting specifications, for

5. Significance and Use

Product? use as an internal quality control tool, and for use in develop-
D 4790 Terminology of Aromatic Hydrocarbons and Re- ment or reseaych work on industrial aromatic hydrocarbons and
lated Chemicafs related materials.
E 1 Specification for ASTM Thermometérs 5..2 This test met_hoq gives a broad indicatipn of general
E 29 Practice for Using Significant Digits in Test Data to PUrity and can also indicate presence of excessive moisture. It
Determine Conformance with Specificatiéns will not differentiate between products of similar boiling range.

6. Apparatus

1 This test method is under the jurisdiction of ASTM Committee D16 on 6_-1 Distillation.FI_ask.—A standard ZOO'mL S_ide'tUbea hea.t'
Aromatic Hydrocarbons and Related Chemicals and is the direct responsibility ofesistant glass distillation flask as shown in Fig. 1, conforming

Subcommittee D16.04 on Instrumental Analysis. to the foIIowing dimensions:
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<—21% lmm. .D. prescribed in Test Method E 220, or some similar means using
j—‘*—lr a precision resistance decade box. Another technique is to
distill pure toluene and compare the temperature indicated by
the thermocouple or resistance thermometer with that shown
by the thermometer. When installing a new automatic distilla-
tion analyzer, a toluene sample with a known distillation range
of approximately 1.0°C must be used to verify the dry point
and distillation rangé.It is recommended that such a material
be used when replacing a temperature measuring device.
Alternatively a material of known distillation range and dry
point may be used when replacing a temperature measuring
device.
6.2.2.1 Automatic Distillation Temperature Sensor Center-
ing Device—The temperature sensor shall be mounted through
| a snug-fitting device designed to mechanically center the
‘ sensor in the neck of the flask. The use of a cork or silicone
stopper with a hole drilled through the center is not acceptable
for this purpose. Examples of acceptable centering devices are
shown in Fig. 2.
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FIG. 1 Distillation Flask

Diameter of bulb, outside, mm 76 = 15 6.2.2.2 The electronic circuitry or algorithms, or both, used
Diameter of neck, inside, mm 2+1 shall include the capability to simulate the temperature lag of
Height of flask, outside, mm 179 + 3 .
Vertical distance from bottom of bulb outside to 120 + 3 a mercury-m-glags therm_omgter. For that reaspn the known
bottom of vapor-tube opening in neck, mm toluene sample with a distillation range of approximately 1.0°C
Length of side tube, mm 100 =3 must be used to verify the algorithm and dampening software.
Diameter of side tube, outside, mm 7+05 . .
Angle of side tube with vertical axis of bulb and 75 +3 6:2-2'3_ Alterngtlvely, the sensor can also be placed n-a
neck, ° casing with the tip of the sensor covered, so that the assembly,
The flask does not comply with Flask C of Specification because of its adjusted thermal mass and conductivity, has a
E 133. temperature lag similar to that of a mercury-in-glass thermom-
eter.

6.2 Temperature Measurement Devices
6.2.1 Manual Distillation Thermometer The ASTM Sol- Note 1—In a region where the temperature is changing rapidly during
vents Distillation Thermometer used in the test shall be ashe distillation, the temperature lag of a thermometer can be as much as
prescribed in the specifications for the material being tested. B s.
no thermometer is specified in the material specification, select 6.3 Condenser and Cooling Bath
one from Table 1 with the smallest graduations that will cover 6.3.1 Manual Distillation Condenser and Cooling Bath
the entire distillation range of the material being tested. Table 6.3.1.1 The manual distillation condenser and cooling bath
1 lists several ASTM solvents distillation thermometers whichshall be as specified in Section 5, and Fig. 1 of Specification
are suitable for testing industrial aromatic hydrocarbons, ang 133,
which meet the requirements of Specification E 1. 6.3.1.2 As an alternative, the condenser tube may consist of
6.2.2 Automatic Distillation Temperature Senser g straight glass tube 600 to 610 mm in length and 12 mm in
Temperature measurement systems using thermocouples igkide diameter, of standard wall thickness (about 1.25 mm)
resistance thermometers, otherwise referred to as the “tempergith the exit end cut off square and ground flat. It shall be set
ture measuring devices,” must exhibit the same temperature Iag a cooling trough so that at least 380 mm of the tube is in
and accuracy as the equivalent mercury glass thermometgfontact with the water. Clearance between the condenser tube
Confirmation of the calibration of these temperature sensors ignd any parallel side of the trough shall be not less than 19 mm.
to be done at regular intervals. This may be accomplished aphe water in the cooling trough shall be maintained at 10 to
20°C. This may be done by adding ice to the water or by

TABLE 1 ASTM Thermometers for Distillation Test of Industrial circulating chilled water through the trough. The trough shall
Aromatic Hydrocarbons be so mounted that the condenser tube is set at an angle of 75°
ASTM with the vertical.
Ther- Name Range, °c  Subdivision, 6.3.2 Automatic Distillation and Cooling Bath-The auto-

mometer °C

No. matic distillation and cooling bath shall be as specified in

Section 5, Fig. 2 of Specification E 133.

39C solvents distillation 48 to 102 0.2 L ) .

40C solvents distillation 72 to 126 02 6.4 Distillation Receiver

41C solvents distillation 98 to 152 0.2 6.4.1 Manual Distillation ReceiverA graduate of the cy-
Jpees solvents gletation Dol P lindrical type, of uniform diameter, with a pressed or molded
103C solvents distillation 148 to 202 0.2 base and a lipped top. The cylinder shall be marked to contain
104C solvents distillation 173 to 227 0.2

105C solvents distillation 198 to 252 0.2

7 Such a material is available from Spectrum Quality Bmu ments
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