Hydrometers:

Insurance to Keep Liquid Deicers Honest
by: Rob English

Hydrometers are widely used to measure specific gravity,

or density, of liquid materials. Most people have used a
form of hydrometer to check the level of glycol antifreeze in
their car radiator or the battery acid strength in the car bat-
tery. Those types typically employ a series of colored balls
that individually will float up at various densities to indicate
strength. ERTCO manufactures the glass hydrometers that
we use for testing of our BioBrineTM product line of magne-
sium chloride, calcium chloride, and sodium chloride liquids
for deicing. If you are making salt brines, now ERTCO offers
a specific hydrometer for salt brines that shows the percent-
age of salt, but we use the standard chemical laboratory
glass hydrometers with graduation marks in 0.000 incre-
ments for accuracy and these are the hydrometers that we
suggest be used as they are reliably accurate.

While not a chemical test that gives a percentage of ingredi-
ents per se, hydrometers are the backbone of spot checking
the density of a liquid deicer to confirm that it is either with-
in specification or not. Heavy chemicals are materials that
are heavier than water. Water has a specific gravity of 1.000
at 68F (room temperature). We know from high school sci-
ence that water weighs 8.34 (8.3369) pounds per US gallon.
This basic understanding is important, because any liquid
deicer that is heavier than water will be the specific grav-

ity times the weight per gallon of water to determine the
weight per gallon of the liquid deicer. 32% liquid calcium
chloride weighs 11.03 Ibs per gallon and that is determined
by multiplying the specific gravity, 1.322, times the weight
per gallon of water, 8.34 to arrive at 11.03. This fundamental
basis is the used for all the common liquid deicers that we
encounter in snow and ice management.

For example, if you were to receive a bulk tank truck delivery
of 32% liquid calcium chloride deicer, you could capture a
sample and then fill up a one gallon jug with the product
and it should weigh pretty close to 11 Ibs. Ifitis 9 or 10 lbs,
then you are getting a good bit more water in the load then
you expected, and if its 12 Ibs, then you are getting addition-

al solids in the material that could be calcium or could be
something else, but in any case it is clear that it is not within
the specification range for 32% calcium chloride which you
ordered. Itis almost too easy to for the dishonest butcher
to put his thumb on the scale when weighing up the deli
order, and accordingly it is also easy for the dishonest liquid
deicer supplier to put a little more water in the product and
not have the customer catch that he just got 27% CaCl2
even though the paperwork says it is 32%. The use of the
hydrometer will empower you to quickly see if what you
bought is within specification or not.

Here is a common chart showing the specific gravity of vari-
ous concentrations of calcium chloride liquid. In the second
column from the left, you will find a list of specific gravities
which correspond to the percentage of calcium chloride in
the solution indicated immediately to the left. The other
columns of this chart show the gallons per ton of the solu-
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10 | 1.090 |9.06 (1.087) | 221 (920) | 2,208 (9.200) | 1.16 (0.139) | 1.00 (0.119) | 0.96 (0.114) |20 (-7)
11 | 1.100 |9.14 (1.097) | 219 (912) | 1,989 (8.287) | 1.29 (0.155 | 1.10 (0.133) | 106 (0.127) |-18 (-8)
12 1.110  |9.22 (1.107) [ 217 (903) 1,808 (7,528) | 1.42 (0.170) 1.22 (0.146) 1.16 (0.140) |+16 (-9)
13 1.120 | 9.31 (1.117) [ 215 (895) 1,653 (6,887) | 1.55 (0.186) 1.33 (0.160) 1.27 (0.153) |+14 (-10)
14 1.129 ]9.38 (1.126) | 213 (888) 1,523 (6,334) | 1.68 (0.202) 1.44 (0.173) 1.38 (0.166) |+12 (-11)
15 | 1139 |9.47 (1.136) | 211 (880) | 1,408 (5,869) | 182 (0218) | 156 (0.187) | 150 (0.179) |+10 (12)
16 | 1149 |9.55 (1.146) | 209 (873) | 1,309 (5.454) | 1.9 (0.235) | 168 (0.201) | 161 (0.193) | +8 (13)
17 | 1159 |9.63 (1.156) | 208 (865) | 1,222 (5,089) | 2.10 (0.252) | 180 (0.216) | 1.72 (0.207) | +5 (-15)
18 1.169 9.71 (1.165) | 206 (858) 1,144 (4,769) | 2.24 (0.269) 1.92 (0.231) 1.84 (0.221) +2 (-17)
19 1.179  |9.80 (1.175) | 204 (851) | 1,074 (4479) | 2.39 (0.286) 205 (0.245) 1.96 (0.235) -1 (-18)
20 1.189  |9.88 (1.185) | 202 (844) 1,012 (4.219) | 2.53 (0.304) 2.17 (0.261) 2.08 (0.250) -4 (-20)
21 1.199 |9.96 (1.195) | 201 (837) 956 (3,985) 2.68 (0.322) 2.30 (0.276) 2.20 (0.264) -8 (-22)
22 1.209 |10.05 (1.205)| 199 (830) 905 (3,772) | 2.83 (0.340) 243 (0.291) 2.33 (0.279) |-12 (-24)
23 | 1219 10.13 (1.215)| 197 (823) | 858 (3.578) | 2.99 (0.358) | 2.56 (0.307) | 245 (0.294) |-16 (27)
24 1.228 [10.20 (1.224)| 196 (817) 817 (3,404) 3.14 (0.377) 2.69 (0.323) 2.58 (0.309) |-20 (-29)
25 | 1240 [1030 (1.236)| 104 (809) | 777 (3,236) | 3.30 (0.396) | 2.83 (0340) | 2.71 (0.325) |-25 (-32)
26 | 1.251 [10.40 (1.247)| 192 (802) | 740 (3,084) | 3.47 (0416) | 2.97 (0356) | 2.85 (0.341) |-31 (-35)
27 1.263 |10.50 (1.259)| 190 (794) 706 (2,942) 3.63 (0.436) 3.12 (0.374) 2.98 (0.358) |-38 (-39)
28 1.275 |10.60 (1.271)| 189 (787) 674 (2,810) 3.81 (0.456) 3.26 (0.391) 3.12 (0.375) |-46 (-43)
20 | 1.287 [10.60 (1.283)| 187 (779) | 654 (2,688) | 3.07 (0477) | 341 (0409) | 3.26 (0.392) |-53 (-47)
29.6 1.294 10.75 (1.290)| 186 (775) 629 (2,619) 4.08 (0.490) 3.50 (0.420) 3.35 (0.402) |-60 (-51)
30 | 1.298 [10.79 (1.294)| 185 (773) | 618 (2,578) | 415 (0.498) | 356 (0427) | 341 (0.409) |-52 (47)
31 | 1310 [10.89 (1.306)| 184 (766) | 592 (2470) | 433 (0519) | 371 (0.445) | 3.55 (0.426) |-34 (37)
32| 1322 ]10.99 (1.318)| 182 (759) | 569 (2371) | 451 (0541) | 3.86 (0463) | 3.70 (0.444) |17 (27)
33 1334 |11.09 (1.330)| 180 (752) 547 (2,278) 4.69 (0.563) 4.02 (0.482) 3.85 (0.462) -4 (-20)
31 | 1.345 [1L.18 (1.341)| 179 (746) | 526 (2193) | 4.87 (0.585) | 4.18 (0.501) | 4.00 (0.480) |+10 (_12)
35 | 1357 [11.28 (1.353)| 177 (739) | 507 (2112) | 506 (0.607) | 4.34 (0520) | 4.16 (0.498) |20 ()
36 | 1369 |11.38 (1.365)| 176 (733) | 488 (2035) | 5.25 (0.630) | 450 (0540) | 431 (0517) |30 (-1)
37 1.381 |11.48 (1.377)| 174 (726) 471 (1,963) 5.45 (0.653) 4.67 (0.560) 4.47 (0.536) [+39 (+4)
38 | 1392 [11.57 (1.388)| 173 (720) | 455 (1,891) | 5.64 (0.676) | 4.83 (0.580) | 4.63 (0.555) |+48 (x9)
30 | 1404 [11.67 (1.400)| 171 (714) | 430 (1,832) | 5.84 (0.700) | 5.00 (0.600) | 4.79 (0.575) |+65 +13)
40 | 1416 [1L.77 (1.412)| 170 (708) | 425 (1,771) | 604 (0.724) | 5.17 (0.621) | 4.96 (0.594) |+61 (+16)
41 1.428 |11.87 (1.424)| 168 (702) 411 (1,713) 6.24 (0.748) 5.35 (0.631) 5.12 (0.614) |+65 (+18)
42 | 1430 [11.96 (1.435)| 167 (697) | 398 (1,659) | 6.44 (0.773) | 552 (0.662) | 520 (0.634) |+69 (+21)
45 | 1474 [12.25 (1.470)| 163 (680) | 363 (1,512) | 7.07 (0.848) | 6.06 (0.727) | 5.80 (0.696) |+78 (+26)
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Hydrometers (cont'd)

tion (and dry) along with equivalent levels of flake, pellet,
anhydrous calcium with the final column being the approxi-
mate freezing point.

Using the information on the chart above, we've outlined

in red the 32% calcium chloride row and corresponding
specific gravity of 1.322

To properly use the hydrometer there are some basic

things that one must understand to get accurate readings
consistently and over time. First, the torpedo style of lead
filled glass hydrometer that we advocate, floats up higher
and higher as density of
the material increases.
Understanding that water
is specific gravity of 1.00,
we want the hydrometer
to settle in this solution at
1.322 to tell us that is on
specification.

The materials needed to
perform the simple test:
You will need a clear
graduated cylinder, a
hydrometer that covers the range of material densities you
need to check, and, a sample of the material to be checked
that is sufficient in size to fill the graduated cylinder at least
3s full. The hydrometer MUST ALWAYS be kept clean and
dry; any accumulation of dried solids on the walls of the
glass hydrometer will change the weight of the hydrometer
and cause it to sink farther into the liquid and give a false
reading.

Start by confirming that the hydrometer is the within the es-
timated range of the material that you are testing. For this
exercise, we are going assume that we just received a tank
truck delivery of 32% liquid calcium chloride. Referring to
the chart, we scroll down to 32% CaCl2 and then across to
the specific gravity column showing 1.322 @ 77F. We next
select the properly ranged hydrometer, which in this case is
the ERTCO #2541, with a range from 1.200-1.420.

Make sure that the sample is at room temperature; cold con-
tracts (more dense) and hot expands (less dense) so tem-
perature is an important factor to consider when checking

specific gravities. Fill up the graduated cylinder 2/3rds full
with the sample being careful to pour slowly to avoid any
bubbles. If the sample has bubbles in it, you have to wait for
them to rise and the sample to be free of bubbles with will
float the hydrometer and give a false reading. Make sure
the hydrometer is clean and dry! Next take the hydrom-
eter and carefully and SLOWLY slip it into the center of the
graduated cylinder being careful to not just drop it like a
depth charge and not scraping the walls of the cylinder as it
submerges into the sample. Read the line at the surface and
not at the meniscus which is the curved surface gripping the
walls of the cylinder.

Since you know that it should be around 1.322 gravity,
continue to carefully allow the hydrometer to sink until you
get close to the target point (1.320 on the markers in the
glass tube) and then allow the hydrometer to settle gently
without over-sinking and bobbing back up. If the hydrom-
eter sinks deeper (depth charge drop) and then rises it

will have liquid clinging to the walls of the glass which will
weigh down the hydrometer and give a false reading. The
same care must be applied to not have water on hydrometer
because it will also give a false reading.

You should now be able to read the specific gravity of the
liquid and confirm that it is 1.326 as shown below reading
the markings at the liquid level. 1.326is just slightly above
but well within the acceptable range of 32% calcium chlo-
ride liquid.
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Hydrometers (contd)

We've tried to provide a detailed description of how to take

hydrometer readings, and while this description is lengthy, it

will take less time to use, clean, and, dry the hydrometer and

cylinder after use that it did to read these tips and instruc-

tions.

To recap the procedure:

1. Pour your sample into a smooth, clear cylinder that is
dry or well rinsed with a portion of the sample

2. Make sure your sample is thoroughly mixed before test-
ing.

3. Immerse the hydrometer in the liquid to a point slightly
below the place where it naturally floats. Make sure the

hydrometer and liquid are at rest and free of air bubbles.

4. Measure the temperature of the sample. Ideally, the
sample temperature should be equal to the tempera-
ture standard of the hydrometer, generally 60°F. If tem-
perature differences are unavoidable, correction tables
can help to adjust readings—call our Applications
Specialists for information.

5. Take your reading at the point where the surface of the
liquid crosses the hydrometer and not where the menis-
cus curve climbs up the wall.
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