heated
water

heufed
== FACE. HERE IT IS
—S WOODEN BINS.
S o

" “~"OF THE GROUND

SUPERHEATED
WATER PIPED UN-
DERGROUND
MELTS THE SUL-
FUR. COMPRESSED
AIR FORCES SUL-
FUR TO THE SUR-

COOLED IN LARGE

——————

SULFUR
Element 16.
Atomic wt.:
32.066. Density:

MOST OF OUR SUL-
FUR IS PRODUCED
BY DRIVING IT OUT

IN MELTED FORM BY 2.07. Yeli
A PROCESS INVENT-\._M 07, Yellow cry.s-
ED BY HERMAN -~ tals. Insoluble in

~ water. Melts at
1192°C. Boils at
444°C, Burns in
air with blue flame.

Sulfur and Its Compounds

In toE old days, sulfur was called “brimstone”
(“burning stone” — from an old word, brennen, to
burn). When it burned with a blue flame and a suf-
focating smell, people were certain that the devil
himself was around.

Until fairly recently, most sulfur came from the
volcanic Italian island of Sicily. But today, America
produces most of the world’s sulfur. About a hun-
dred years ago, big deposits were found in Louisiana,
several hundred feet underground. The problem of
getting it up was solved in 1894 in a very clever way
by a young German emigrant, Herman Frasch. He
piped superheated water underground to melt the
sulfur, then forced the melted sulfur to the top with
compressed air.

Sulfur itself is used for many purposes. By a proe-
ess called ““vuleanization™ it turns sticky, gummy
raw rubber into elastic rubber usable for automobile
tires and other rubber products. Sulfur also goes
into such things as maitches and gunpowder and
medical preparations.

But by far the greatest use of sulfur is in the prep-
aration of sulfuric acid (H,SO,). This acid enters
into the (CONTINUED ON PAGE 52)

stick sulfur

sulfur candle flowers of sulfur

SULFUR CAN USUALLY BE BOUGHT IN THREE DIFFERENT
FORMS: AS STICK SULFUR, SULFUR CANDLES, AND AS A
POWDER (FLOWERS OF SULFUR). UNDER MICROSCOPE,
SULFUR POWDER PROVES TO BE RHOMBIC CRYSTALS.



MAKING MONOCLINIC
CRYSTALS OF SULFUR

MELTING SULFUR

WHEN YOU MELT SULFUR, IT
GOES THROUGH FOUR STAGES:

T
f‘??’é}/ 1. IT FIRST MELTS INTO A WATERY,
"7 STRAW-COLORED LIQUID.

2. IT NEXT BECOMES SLOW-FLOW-
ING, CARAMEL-BROWRN.

3. IT TURNS ALMOST SOLID.

4, |IT BECOMES LIQUID AGAIN AND
= BOWLS WITH YELLOW VAPOR.

’

CASTING
WITH
SULFUR

HEAT 1, TEST TUBE FULL OF
FLOWERS OF SULFUR TILL IT IS
MELTED WITH LIGHT COLOR.
POUR MELTED SULFUR INTO A DRY FILTER. AS SOON
AS CRUST FORMS ON TOP, OPEN UP FILTER PAPER.
YOU WILL SEE THAT SULFUR HAS FORMED TINY
NEEDLE-LIKE CRYSTALS.

{1) MAKE A MOLD FROM A NICKEL BY ATTACHING
A WALL OF SCOTCH TAPE AROUND THE EDGE OF IT.

{2) FILL TEST TUBE 14 FULL OF FLOWERS OF SUL-
FUR. MELT GENTLY HIGH ABOVE FLAME. POUR INTO
MOLD. WHEN COOLED YOU HAVE A PERFECT CAST.

PLASTIC SULFUR

1 MELT 14 TEST 2 HEAT THE THICK-
TUBE POWDERED ENED SULFUR FURTHER
SULFUR. CONTINUE UNTIL IT FLOWS FREE-
HEATING. SOON IT LY AGAIN. THEN POUR
NO LONGER FLOWS. THE DARK FLUID INTO
YOU CAN TURN TUBE COLD WATER. IT TURNS
UPSIDE DOWN WITH- INTO A PLASTIC MASS.
OUT ANYTHING IN A FEW DAYS THIS
COMING OUT. AGAIN BECOMES YEL-
LOW SULFUR.

PRECIPITATED
SULFUR

DISSOLVE A FEW CRYS-
TALS OF HYPO [SODIUM
THIOSULFATE) IN %
TEST TUBE WATER. ADD
1 DROP OF HYDRO-
CHLORIC ACID. SOON
LIQUID TURNS MILKY OF
EXCEEDINGLY FINE PAR-
TICLES QF SULFUR.



SULFUR

DIOXIDE
FOR
BLEACHING —

Kiﬁ ATTACH WIRE TO SMALL BOTTLE CAP. FILL THE BOTTLE CAP
HALF FULL OF SULFUR POWDER. LIGHT THE SULFUR.

A

2 JLOWER BURNING SULFUR INTO A JAR. JAR FILLS WITH FUMES
OF SULFUR DIOXIDE. AFTER A FEW MOMENTS, COVER THE JAR
WITH GLASS PLATE TO EXTINGUISH SULFUR.

@ JLIFT GLASS PLATE. DROP INTO JAR APPLE PEELINGS AND MOIS-
TENED, BRIGHT-COLORED FLOWER. COVER AGAIN WITH GLASS
PLATE. IN A SHORT WHILE, COLORS HAVE BLEACHED.

e -
S e e

= careful not to breathe fumes.

MAKING
SULFUROUS |

ACID

RESULT.

LIGHT SULFUR IN BOTTLE CAP. LOW-
ER BURNING SULFUR INTO JAR.
WHEN JAR IS FULL OF FUMES, RE-
MOVE SULFUR. ADD A FEW ml WA-
TER. SHAKE. AS SO, DISSOLVES IN
WATER IT FORMS A WEAK ACID—
SULFUROUS ACID, H,S0,. TEST FOR
ACID WITH BLUE LITMUS PAPER.

Compound.

at 20° C,
L ]

S0, e

SIIJ:FLILT—CO]J'EIITHE-&

production — directly or indirectly — of practically
every manufactured article we use today. It is used
in refining gasoline, in making steel and paper. fibers
and films, plastics and explosives, and thousands of
other chemicals.

Sulfur Dioxide — The first step in making sulfuric
acid from sulfur is to burn the sulfur.

When burning in the air, each atom of sulfur takes
on two atoms of oxygen to make one molecule of
sulfur dioxide gas (S0,).

By a special, complicated process, sulfur dioxide
can be forced to take on another oxygen atom and
form sulfur trioxide (SO;). With water, this makes
sulfuric acid:

H,0+ SO; — H.S0,
Hydrogen Sulfide — Many sulfur compounds have
unpleasant, penetrating smells. Some of these com-
pounds have very complex molecules — just imagine
a skunk producing a chemical with this formula:
CH,CH,CH,CIH,SH! The smell of rotten eggs, on

!'.-':I Molecular wi. &4.

s 1 Colorless gas with | the other hand, comes from the simple compound
5 g;ggrsvﬁﬂ% Igg: a choking odor. | hydrogen sulfide (H,S).
4 DIUM THIOSUL- Does not burn nor Hydrogen sulfide is used in chemical analysis to
_';QJ_EL';‘D*‘AO B W ;::P;f; ;:_m;":; determine what metals are found in a certain sub-
«—# HYDROCHLORIC uir.‘l-{i'ghly zluhle stance. It combines with metals into salts (sulfides)
gﬁ:gg f‘ggg&cﬂt in water— 3,937 | that can be distinguished from each other by their
ITATE OF SULFUR vols. in 100 vols. | colors and by the way they react with acids and
other chemicals.



NOTE: Perform these experiments out-of-doors or be-
fore an open window. Be careful not to breathe fumes.

pound. Molecular
wt. 34. Colorless
gas with odor of
rolten eggs. Bumns
with a blue flame

to form 50,. 1.17 .
weight of air. Fair-
Iy soluble in water
—258 vols. in 100

HYDROGEN SULFIDE FROM FeS

MAKE IRON SULFIDE AS DESCRIBED
ON PAGE 22. BREAK THE TEST TUBE
(IN A PAPER BAG). CRUSH THE FeS
WITH A HAMMER. DROP SMALL PIECES
IN ANOTHER TEST TUBE. BY ADDING
HYDROCHLORIC ACID YOU MAKE H,S.

EXPERIMENTS

WITH H,S

FROM SILYER SULFIDE, SET FREE. YOU CAN ACTUALLY .w-‘&_‘__)
“DRAW" WITH THE H,5 FLAME. ~—— o
THE COLOR OF THE SULFIDE FORMED WHEN YOU LEAD H,S
INTO A SOLUTION CONTAINING A SALT OF A HEAYY METAL ! i o)
WILL HELP TELL YOU WHAT METAL IS FOUND IN THE SALT. H :
X X ¥ 1 » 5 ' O
' 1 H
; : k| o)
= = e ey
e o
N6
O
Nﬂls Sbij Zﬂs O
K \MD

vols. at 20° C. .

4T

) PUT STOPPER WITH GLASS TUBE

WITH JET POINT IN TEST TUBE IN .-
WHICH YOU MAKE H,S. MOISTEN A
SILVER COIN. HOLD IT IN H,S STREAM.
ING OUT OF JET. IT TURNS BLACK

HYDRO- HYDROGEN SULFIDE HYDROGEN SULFIDE
GEN SUL- IS AN IMPORTANT LAB HAS SMELL OF
2 FIDE Com-

TOOL FOR CHEMICAL

ROTTEN EGGS |
ANALYSIS.

@ oroP INTO A DRY TEST TUBE Y,
TEASPOON POWDERED SULFUR AND A
LUMP OF CANDLE WAX AS LARGE AS
o A PEA. SET UP APPARATUS AS SHOWN.

@ MAKE SOLUTION IN TEST TUBE OF
CHEMICAL YOU WANT TO ANALYZE.
LEAD GLASS TUBE INTO THE SOLUTION.

@ Hear TEST TUBE WITH SULFUR MIX-
TURE. HYDROGEN SULFIDE BUBBLES

INTO TEST SOLUTION. IF THIS CON- @
TAINS SALT OF ONE OF THE HEAVY
METALS, A PRECIPITATE WILL FORM.

\ =7

"2 AFTER A FEW MOMENTS,
IGNITE H,S AT JET TIP. IT
BURNS WITH SO, SMELL.

'3 HOLD COLD GLASS PLATE IN
H,S FLAME. BECAUSE OF INCOM-
PLETE COMBUSTION, SULFUR IS




