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Standard Test Method for
Apparent Density of Industrial Aromatic Hydrocarbons 1

This standard is issued under the fixed designation D 2935; 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 epsilon (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope

1.1 This test method covers the measurement of apparent
density in pounds in air per U.S. gallon at convenient tempera-
tures using a hydrometer, and reporting at any specified
atmospheric temperature.

1.2 The following applies to all specified limits in this test
method: for purposes of determining conformance with this
test method, an observed value or a calculated value shall be
rounded off “to the nearest unit” in the last right-hand digit
used in expressing the specification limit, in accordance with
the rounding-off method of Practice E 29.

1.3 This standard does not purport to address the safety
concerns, if any, associated with its use. It is the responsibility
of the user of this standard to consult and establish appropriate
safety and health practices and determine the applicability of
regulatory limitations prior to use.Specific hazard statements
are given in Section 7 and Note 3.

2. Referenced Documents

2.1 ASTM Standards:
D 3437 Practice for Sampling and Handling Liquid Cyclic

Products2

E 1 Specification for ASTM Thermometers3

E 12 Terminology Relating to Density and Specific Gravity
of Solids, Liquids, and Gases4

E 29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications5

E 100 Specification for ASTM Hydrometers3

2.2 Other Document:

OSHA Regulations, 29 CFR, paragraphs 1910.1000 and
1910.12006

3. Terminology

3.1 Definitions:
3.1.1 apparent density at 60°F—the weight in air of a unit

volume of sample at 60°F; in this test method, the weight is in
pounds, and the volume in U.S. liquid gallons. Average air in
this test method is assumed to have a density of 0.0012 g/cm3.

NOTE 1—This definition is not in conflict with that given in the current
version of Terminology E 12.

4. Summary of Test Method

4.1 A hydrometer reading is made at any convenient tem-
perature. The difference between hydrometer reading and a
tabulated value at test temperature is applied to tabular values
at any other temperature to get the apparent density at this other
temperature.

4.2 The precision of this test method is such that the
determination should be made in duplicate (11.1) in case of
dispute or for referee purposes. In other cases single determi-
nations may suffice.

5. Significance and Use

5.1 This test method is intended for measurements on
high-purity benzene, toluene, styrene,o-, m-, p-xylene, mixed
xylenes, and cyclohexane. It can be extended for use on any
material for which a precise density-temperature relationship is
known. It has been tested for precision between 55 and 100°F.

5.2 This test method is not intended for use in setting
specifications on industrial aromatic hydrocarbons. It may also
be used as an internal quality control tool and in development
or research work.

6. Apparatus

6.1 Hydrometer, ASTM pounds per gallon, having a range
consistent with the density of the material being tested. The
hydrometer shall conform to the requirements prescribed in
Specification E 100. Table 1 shows the ranges of several
hydrometers suitable for testing the industrial aromatic hydro-
carbons within the scope of this method.

6.2 Thermometer, graduated in 0.1°F in the range from 54 to
101°F and conforming to the requirements for Gas Calorimeter
Inlet Thermometer 50F described in Specification E 1.

6.3 Cylinder, made of clear glass or plastic. For conve-
nience in pouring, the cylinder may have a lip on the rim. Use
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a cylinder having an inside diameter 25 mm greater than the
diameter of the hydrometer and a height to provide a clearance
of 25 mm between the lower end of the hydrometer and the
inside bottom of the cylinder.

6.4 Bath, for maintaining the contents of the hydrometer
cylinder constant to 0.05°F at any convenient temperature
during the test.

7. Hazards

7.1 Consult the latest OSHA regulations, supplier’s Material
Safety Data Sheets, and local regulations regarding all mate-
rials used in this test method.

8. Sampling

8.1 Sample in accordance with Practice D 3437 for proper
sampling and handling of aromatic hydrocarbons analyzed by
this test method.

9. Procedure

9.1 Bring the sample, cylinder, thermometer, and bath to the
same temperature, preferably ambient. Pour the sample into the
clean cylinder avoiding formation of air bubbles. Remove any
air bubbles formed, after they have collected on the surface of
the sample by touching them with a piece of clean filter paper.

9.2 Place the cylinder containing the sample in a vertical
position in a location free of air currents, preferably in the
water bath. Take precautions to prevent the temperature of the
sample from changing appreciably during the time necessary to
complete the test. Measure the temperature and leave the
thermometer in the liquid.

9.3 Lower the hydrometer gently into the sample and, when
it has settled, depress it about two scale divisions into the liquid
and then release; keep the rest of the stem dry, as unnecessary
liquid on the stem changes the effective weight of the instru-
ment, and so affects the reading obtained. A slight spin
imparted to the instrument on releasing will assist in bringing
it to rest, floating freely away from the walls of the hydrometer
cylinder. Allow sufficient time for the hydrometer to become
completely stationary and for all air bubbles to come to the
surface. Again measure the temperature of the liquid.

9.4 When the hydrometer has come to rest, floating freely,
and the temperature of the sample is constant to 0.1°F, read the
hydrometer to the nearest1⁄5 scale division (Note 2). The
correct reading is that point on the hydrometer scale at which
the surface of the liquid cuts the scale. Determine this point by
placing the eye slightly below the level of the liquid and slowly
raising it until the surface, first seen as a distorted elipse,
appears to become a straight line cutting the hydrometer scale.

NOTE 2—One fifth of a scale division is equal to 0.001 lb/gal.
NOTE 3—Precaution: Avoiding breathing fumes of the sample, as

some aromatic hydrocarbons, particularly benzene, are toxic and danger-

ous when inhaled in large quantities.

9.5 Observe the temperature immediately before and after
observation of the indicated density, the liquid in the cylinder
being thoroughly stirred with the thermometer, the whole
mercury thread being immersed. Keep the thermometer in the
sample at all times. Should the two temperature readings differ
by more than 0.1°F repeat the temperature and density obser-
vations when the temperature of the sample has become more
stable.

9.6 Record the mean of the thermometer reading before and
after the final hydrometer reading, to the nearest 0.1°F as the
temperature of the test. Record the hydrometer reading to
nearest 0.001 lb/gal. This will require interpolation of the
hydrometer subdivisions.

10. Calculation

10.1 Enter Table 2 with the temperature of the test. If the
observed hydrometer reading at this temperature is greater than
the table value, add the difference to the table value at 60°F to
get the apparent density at 60°F. If the observed reading is less
than the table value, subtract the difference from the table value
at 60°F to get apparent density at 60°F.

10.2 If the temperature of the bulk of the material storage
tank or drum is at some temperature other than 60°F, the same
difference observed at the test temperature may be applied to
the table value at the mean bulk liquid temperature to obtain
the apparent density value for calculating the weight in air of
the bulk material from its measured volume.

11. Report

11.1 Report the density to the nearest 0.001 lb/gal. Dupli-
cate measurements that agree within 0.011 lb/gal are accept-
able for averaging (95 % confidence level).

12. Precision

12.1 The following criteria should be used for judging the
acceptability of results:

12.1.1 Intermediate Precision(Formerly Repeatability(
Single Analyst))—The standard deviation of single results
obtained by the same analyst on different days has been
estimated to be 0.0042 lb/gal at 38 df. Two such values should
be considered suspect (95 % confidence level) if they differ by
more than 0.012. When duplicate determinations are made by
the same analyst on each of different days, the standard
deviation of results (each the average of duplicates) has been
estimated to be 0.0016 lb/gal at 38 df, and two such values
should be considered suspect (95 % confidence level) if they
differ by more than 0.0046.

12.1.2 Reproducibility (Multilaboratory)—The standard
deviation of single results obtained by analysts in different
laboratories has been estimated to be 0.0091 lb/gal at 7 df. Two
such values should be considered suspect (95 % confidence
level) if they differ by more than 0.030. When duplicate
determinations are made by each laboratory, the standard
deviation of results (each the average of duplicates) has been
estimated to be 0.0082 lb/gal at 7 df, and two such values
should be considered suspect (95 % confidence level) if they
differ by more than 0.0275.

TABLE 1 Suitable Hydrometers for Testing Industrial Aromatic
Hydrocarbons

ASTM Number Normal Range, lb/gal

294H-68T 6.24 to 6.66
295H-68T 6.66 to 7.08
296H-68T 7.08 to 7.50
297H-68T 7.50 to 7.91
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13. Keywords

13.1 apparent density; industrial aromatic hydrocarbons;
hydrometer; temperature correction

TABLE 2 Apparent Density versus Temperature for Varying Industrial Aromatic Hydrocarbons

Temperature,
°F

Observed Pounds in Air per U.S. Gallon at TFA

Benzene Toluene Ethyl Benzene o-Xylene m-Xylene p-Xylene Mixed Xylenes Styrene Cyclohexane

−5 7.532 7.512 7.612 7.478 7.478
−4 7.527 7.509 7.608 7.474 7.474
−3 7.523 7.505 7.604 7.471 7.471
−2 7.519 7.501 7.600 7.467 7.467
−1 7.515 7.497 7.596 7.463 7.463

0 7.511 7.493 7.593 7.460 7.460
1 7.506 7.489 7.589 7.456 7.456
2 7.502 7.485 7.585 7.452 7.452
3 7.498 7.482 7.581 7.449 7.449
4 7.494 7.478 7.578 7.445 7.445

5 7.490 7.474 7.574 7.441 7.441
6 7.486 7.470 7.570 7.437 7.437
7 7.481 7.466 7.566 7.434 7.434
8 7.477 7.462 7.563 7.430 7.430
9 7.473 7.458 7.559 7.426 7.426

10 7.469 7.455 7.555 7.423 7.423
11 7.465 7.451 7.551 7.419 7.419
12 7.460 7.447 7.548 7.415 7.415
13 7.456 7.443 7.544 7.411 7.411
14 7.452 7.439 7.540 7.408 7.408

15 7.448 7.435 7.536 7.404 7.404 7.765
16 7.444 7.431 7.533 7.400 7.400 7.761
17 7.440 7.427 7.529 7.397 7.397 7.757
18 7.435 7.424 7.525 7.393 7.393 7.753
19 7.431 7.420 7.521 7.389 7.389 7.749

20 7.427 7.416 7.517 7.385 7.385 7.745
21 7.423 7.412 7.514 7.382 7.382 7.741
22 7.419 7.408 7.510 7.378 7.378 7.737
23 7.414 7.404 7.506 7.374 7.374 7.733
24 7.410 7.400 7.502 7.370 7.370 7.729

25 7.406 7.396 7.499 7.367 7.367 7.725
26 7.402 7.392 7.495 7.363 7.363 7.721
27 7.398 7.389 7.491 7.359 7.359 7.717
28 7.394 7.385 7.487 7.356 7.356 7.713
29 7.389 7.381 7.484 7.352 7.352 7.709

30 7.385 7.377 7.480 7.348 7.348 7.705
31 7.381 7.373 7.446 7.344 7.344 7.702
32 7.377 7.369 7.472 7.341 7.341 7.698
33 7.373 7.365 7.469 7.337 7.337 7.694
34 7.368 7.361 7.465 7.333 7.333 7.690

35 7.364 7.357 7.461 7.329 7.329 7.686
36 7.360 7.353 7.457 7.325 7.325 7.682
37 7.356 7.349 7.453 7.322 7.322 7.678
38 7.352 7.346 7.450 7.318 7.318 7.674
39 7.348 7.342 7.446 7.314 7.314 7.670

40 7.460 7.343 7.338 7.442 7.310 7.310 7.666 6.605
41 7.455 7.339 7.334 7.438 7.307 7.307 7.662 6.601
42 7.450 7.335 7.330 7.435 7.303 7.303 7.658 6.596
43 7.446 7.331 7.326 7.431 7.299 7.299 7.654 6.592
44 7.441 7.327 7.322 7.427 7.295 7.295 7.650 6.588

45 7.436 7.322 7.318 7.423 7.291 7.291 7.646 6.584
46 7.431 7.318 7.314 7.420 7.288 7.288 7.642 6.580
47 7.427 7.314 7.310 7.416 7.284 7.284 7.638 6.576
48 7.422 7.310 7.306 7.412 7.280 7.280 7.634 6.572
49 7.417 7.306 7.302 7.408 7.276 7.276 7.630 6.568
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TABLE 2 Continued

Temperature,
°F

Observed Pounds in Air per U.S. Gallon at TFA

Benzene Toluene Ethyl Benzene o-Xylene m-Xylene p-Xylene Mixed Xylenes Styrene Cyclohexane

50 7.413 7.302 7.298 7.404 7.273 7.273 7.626 6.564
51 7.408 7.279 7.294 7.401 7.269 7.269 7.622 6.559
52 7.403 7.293 7.291 7.397 7.265 7.265 7.618 6.555
53 7.399 7.289 7.287 7.393 7.261 7.261 7.614 6.551
54 7.394 7.285 7.283 7.389 7.257 7.257 7.610 6.547
55 7.389 7.281 7.279 7.386 7.254 7.229 7.254 7.606 6.543
56 7.384 7.276 7.275 7.382 7.250 7.225 7.250 7.602 6.539
57 7.380 7.272 7.271 7.378 7.246 7.221 7.246 7.598 6.534
58 7.375 7.268 7.267 7.374 7.242 7.217 7.242 7.594 6.530
59 7.370 7.264 7.263 7.370 7.238 7.213 7.328 7.590 6.526

60 7.365 7.260 7.259 7.367 7.234 7.209 7.234 7.586 6.522
61 7.361 7.258 7.255 7.363 7.231 7.205 7.231 7.582 6.518
62 7.356 7.251 7.251 7.359 7.227 7.201 7.227 7.578 6.514
63 7.351 7.247 7.247 7.355 7.223 7.198 7.223 7.574 6.509
64 7.346 7.243 7.243 7.352 7.219 7.194 7.219 7.570 6.505

65 7.342 7.239 7.239 7.348 7.215 7.190 7.215 7.566 6.501
66 7.337 7.235 7.235 7.344 7.212 7.186 7.212 7.562 6.497
67 7.332 7.230 7.231 7.340 7.208 7.182 7.208 7.558 6.493
68 7.327 7.226 7.227 7.336 7.204 7.178 7.204 7.554 6.488
69 7.323 7.222 7.223 7.333 7.200 7.174 7.200 7.550 6.484

70 7.318 7.218 7.219 7.329 7.196 7.170 7.196 7.546 6.480
71 7.313 7.214 7.215 7.325 7.192 7.166 7.192 7.542 6.476
72 7.308 7.210 7.211 7.321 7.189 7.162 7.189 7.538 6.471
73 7.304 7.205 7.207 7.318 7.185 7.158 7.185 7.534 6.467
74 7.299 7.201 7.203 7.314 7.181 7.155 7.181 7.530 6.463

75 7.294 7.197 7.199 7.310 7.177 7.151 7.177 7.526 6.459
76 7.289 7.193 7.195 7.306 7.173 7.147 7.173 7.522 6.454
77 7.284 7.189 7.191 7.302 7.169 7.143 7.169 7.518 6.450
78 7.280 7.184 7.187 7.299 7.165 7.139 7.165 7.514 6.446
79 7.275 7.180 7.183 7.295 7.162 7.135 7.162 7.510 6.442

80 7.270 7.176 7.179 7.291 7.158 7.131 7.158 7.506 6.437
81 7.265 7.172 7.175 7.287 7.154 7.127 7.154 7.502 6.433
82 7.260 7.168 7.172 7.283 7.150 7.123 7.150 7.498 6.429
83 7.255 7.163 7.168 7.280 7.146 7.119 7.146 7.494 6.425
84 7.251 7.159 7.164 7.276 7.142 7.115 7.142 7.490 6.420

85 7.246 7.155 7.160 7.272 7.138 7.112 7.138 7.486 6.416
86 7.241 7.151 7.156 7.268 7.135 7.108 7.135 7.482 6.412
87 7.236 7.147 7.152 7.264 7.131 7.104 7.131 7.478 6.408
88 7.231 7.143 7.148 7.261 7.127 7.100 7.127 7.474 6.403
89 7.226 7.138 7.143 7.257 7.123 7.096 7.123 7.470 6.399

90 7.222 7.134 7.139 7.253 7.119 7.092 7.119 7.466 6.395
91 7.217 7.130 7.135 7.249 7.115 7.088 7.115 7.461 6.390
92 7.212 7.126 7.131 7.245 7.111 7.084 7.111 7.457 6.386
93 7.207 7.122 7.127 7.242 7.107 7.080 7.107 7.453 6.382
94 7.202 7.117 7.123 7.238 7.103 7.076 7.103 7.449 6.386

95 7.197 7.113 7.119 7.234 7.100 7.072 7.100 7.445 6.373
96 7.192 7.109 7.115 7.230 7.096 7.068 7.096 7.441 6.369
97 7.187 7.105 7.111 7.226 7.092 7.064 7.092 7.437 6.364
98 7.183 7.101 7.107 7.222 7.088 7.060 7.088 7.433 6.360
99 7.178 7.097 7.103 7.219 7.084 7.057 7.084 7.429 6.356

100 7.173 7.093 7.099 7.215 7.080 7.053 7.080 7.425 6.351
101 7.168 7.088 7.095 7.211 7.076 7.049 7.076 7.421 6.347
102 7.163 7.084 7.091 7.207 7.072 7.045 7.072 7.417 6.343
103 7.158 7.080 7.087 7.203 7.068 7.041 7.068 7.413 6.338
104 7.153 7.076 7.083 7.200 7.064 7.037 7.064 7.409 6.334

105 7.148 7.071 7.079 7.196 7.061 7.033 7.061 7.405 6.330
106 7.143 7.067 7.075 7.192 7.057 7.029 7.057 7.401 6.325
107 7.138 7.063 7.071 7.188 7.053 7.025 7.053 7.397 6.321
108 7.134 7.059 7.067 7.184 7.049 7.021 7.049 7.393 6.317
109 7.129 7.055 7.063 7.180 7.045 7.017 7.045 7.389 6.312

110 7.124 7.050 7.059 7.177 7.041 7.013 7.041 7.385 6.308
111 7.119 7.046 7.055 7.173 7.037 7.009 7.037 7.381 6.304
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TABLE 2 Continued

Temperature,
°F

Observed Pounds in Air per U.S. Gallon at TFA

Benzene Toluene Ethyl Benzene o-Xylene m-Xylene p-Xylene Mixed Xylenes Styrene Cyclohexane

112 7.114 7.042 7.051 7.169 7.033 7.005 7.033 7.377 6.299
113 7.109 7.038 7.047 7.165 7.029 7.001 7.029 7.373 6.295
114 7.104 7.034 7.043 7.161 7.025 6.997 7.025 7.369 6.291
115 7.099 7.030 7.039 7.157 7.021 6.993 7.021 7.365 6.286
116 7.094 7.025 7.035 7.154 7.017 6.989 7.017 7.361 6.282
117 7.089 7.021 7.031 7.150 7.013 6.985 7.013 7.357 6.278
118 7.084 7.017 7.027 7.146 7.009 6.981 7.009 7.353 6.273
119 7.079 7.013 7.022 7.142 7.005 6.977 7.005 7.349 6.269

120 7.074 7.009 7.018 7.138 7.002 6.973 7.002 7.345 6.264
121 6.969
122 6.966
123 6.962
124 6.958

125 6.954
126 6.950
127 6.946
128 6.942
129 6.938

130 6.934
131 6.930
132 6.926
133 6.922
134 6.918

135 6.914
136 6.910
137 6.906
138 6.902
139 6.898

140 6.894
141 6.890
142 6.886
143 6.882
144 6.878

145 6.874
146 6.870
147 6.866
148 6.862
149 6.858

150 6.854
A These data are not corrected for the expansion of the glass hydrometer with temperature.
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