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| X. HEATERS AND DRYERS

The apparatus in this section has been divided into two categories, as foll ows:

A. DRYERS
Dryers are devices used to renpve the noisture content fromcheni cal conmpounds
B. HEATER

This is a device that is intended to produce a heat intense enough to incinerate
preci pitates.
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A DRYERS

Al . Dessi cator

(3) Tubi ng

(2) Dryer

(1) Container

a. Materials Required

Conponent s
(1) Contai ner

(2) Dryer

(3) Tubing

—

| tems Required

d ass Jar (A

Lid (B)

Smal| Tin Can (Q
Wre Mesh (D)

Cal cium Chl ori de or
Silica CGel (F

Rubber Tubing (F)
G ass Tube (Q

Screw Cl amp or Pinch
Ganp (H

Di mensi ons

Capacity 200 ni
or nore

To fit jar (A

To fit inside jar (A
To cover tin can (Q

1 cmdianeter,
15 cm | ong

0.7 cm di aneter,
5 cmlong

(I'VI A4 or A5).
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b. Construction

(1) Contai ner Select ajar (A) with a screw
top (B) and a very w de nout h.
Cut a hole slightly | ess than
1.0 cmin dianeter in the center
of the jar lid (B).

(2) Dryer Take a short tin can (C) which
fits easily into the jar, or
cut ataller can to a height
of 2- 3 cm

Pl ace a dryi ng agent, such as
cal ci um chloride (Cad ,)
pellets or silicagel (Q in
the can. Cover the can with
wire mesh (D) and set it in
the bottom of the jar (A).

Cut a section of about 3 cm
fromthe piece of rubber
tubing (F). Insert one end
of the glass tube (G all the
way into this short piece of

Rubber Tubing (F)

G ass Tube (9 rubber tubing. Insert the
ot her end of the glass tube (G

into the |l onger section of

rubber tubing. Push the
shorter piece of rubber tubing,
with the glass tube inside, into
the hole in the top of the jar
lid (B). Seal the tubinginto
the hole in the jar with cenment,
i f necessary, to make an
airtight seam Seal the |ong
rubber tube with a pinch clanp
(IVIA4) or screwclanp (IV/A5).

C. Not es

(i) Powders or substances to be kept free of moisture are placed in containers
i nside the dessicator, and the top i s seal ed. The rubber and gl ass tube arrangenent
permits a partial vacuumto be formed in the dessicator if it is used in

conjunction with a vacuum punp.
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A2, Dryi ng Tower @

(2) Tubing

(1) Contai ner

/{/"_\

NSNS

a. Materials Required

Conponent s Qu ltems Required Di mensi ons
(1) Contai ner | d ass Bottle (A) Capacity approxi mately
300-400
1 | - Hol e Stopper (B) To fit bottle (A
(2) Tubing 3 Rubber Tubing (Q 1 cmdianeter,
5 cmlong
2 d ass Tubing (D) 0.7 cmdianeter,
5 cmlong

b. Construction
(1) Contai ner Drill a hole just slightly
smal ler than 1.0 cmin the side
of the bottle (A) near the
bottom (I1/E2). Fit the bottle
(A) with a one-hole cork or

rubber stopper (B).
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(2) Tubing Insert one of the pieces of
glass tubing (D) into the one-
hol e st opper, and push a piece
of rubber tubing (C) on to the
ot her end of the glass tube.

I nsert one piece of rubber
tubing (C) into the hole in the
bottle (A), and cenent it in

pl ace to make an airtight seal.
Push the second pi ece of gl ass
tubing (D) into the rubber
tubing (G, and connect the |ast
pi ece of rubber tubing (O

tothe glass tube (D).

c. Not es

(1) This apparatus is used in renmoving noisture fromgases. For exanple,
moi sture can be elininated fromHZ, 05, Ny, Oy, and SO, by filling the drying
tower with cal ciumchloride or other drying agent and connecting it by nmeans
of the tubing connections at top and bottom between the gas generator and
collecting device. As the gas passes through the drying tower, noistureis
absorbed by t he dryi ng agent.
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A3. Electric Lanp Dryer

%
| NI (2) Lanp
< - (1) support
/'—jf
[
a. Materials Required

Conponent s Q | tens Required

(1) Support 1 Wood (A)
| Wyod (B)
| Wod (O
2 Wod (D)

(2) Lanp 1 Lanp Socket (E)
1 I nsul ated El ectri cal

Cord and Plug (F)
1 I ncandescent Bulb (G
4 Large Staples or
Thin Nails (H

| Bolt (1)
1 Nut (J)
1 Wre Mesh (K)
1 Thin Wre (L)
1 Al uni numFoi | (M

Di nensi ons

30 cmx 30 cmx 1 cm
lemx 2 cmx 32 cm
lcmx 2 cmx 18 cm
4 cmx 4 cmx 2 cm

100 watts

Appr oxi mat el y
0.8 cmx 3 cm

To fit bolt (I)
20 cmx 20 cm
15 cm

20 cmx 20 cm
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b. Construction

(1)Support Construct the support as
illustrated. Use glue and

yd
.‘.ﬂ_____ (C) screws to secure the parts

(A, (B, (O and (D to
\ one anot her.
(B) > (D)
(A)
7 ¥
f
(2) Lamp Secure the | anp socket (E) to

the top horizontal bar (C)
(1) with the nut (J) and bolt (1).

7
! |
P

- (E)

Attach the electrical cord,

with plug attached (F), to the
socket (E). Run the wire along
the top bar (C) and down the
back of the vertical support (B).
Secure the cord in position
withlarge staples (H, bent
nails, or tape.
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c. Notes

Fromthe wire nesh (K), cut a
circle. Cut out and renove the
shaded portion as shown. cut
asimlar but slightly |arger
shape fromthe aluminumfoil (M.
Curve the wire mesh (K) into a
cone with an open end that will
fit over the base of the

i ncandescent bulb (G, and
secure the cut edges together
by threading the thinwire (L)
inand out of the wire mesh.

Cover the inside of the wire
nmesh cone (K) with the foil (M,
shiny side to the inside of

the cone. Secure the foil
reflector (M tothewre

mesh (L) by bending the foil
edges around the wi re mesh cone.

Slip the snall end of the
reflector over the neck of
the bulb (E) and screwthe
bulb into the socket (E).

(i) The light provides a heat source for drying precipitates which are pl aced

in shall ow containers, watch glasses (V/A5) or petri

di shes (VI A6).

(ii) Experimentation in the use of the dryer might include varying the size of
the reflector, distance of the bulb fromthe material, wattage of bulb and

nunber of bul bs used.
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A4. Sand Bath

(1) Can
a. Materials Required
Conponent s Qu I tems Required Di nensi ons
(1) Can 1 Large Tin Can (A) 15-20 cm di anet er
Sand (B) -

b. Construction
(DCan Use a | arge, shallowtin
can (A) as a container, or

cut alarger canto a
hei ght of about 5 cm Fill
the container with sand (B).
C. Not es
(1) Solutions or precipitates that nust be evaporated or dried slowy nay be
pl aced i n shal | ow contai ners, watch gl asses, or petri dishes which are rested on
the sand, The sand bathis thenrested onatripod (IV/B3), heating stand (IV/B4)
or other suitable support and slowy heated with an al cohol or gas burner.
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A5. Water or Steam Bath

(1) Contai ner

@

a. Materials Required

Conponent s Qu Itens Required Di nensi ons
(1)Cont ai ner 1 Tin Can (A) Capaci ty approxi mately
150- 300 ni

b. Construction
(1) Cont ai ner Use an enpty, clean tin can

(A) for the container. Fill
it about 2/3 full of water.

C. Not es

(i) Use of the water bath is a safe way to heat materials that nust not, for
technical or safety reasons, be heated above about 100 C. Test tubes containing
material to be heated are placed in the water bath. The water bath is rested on
asuitabl e support and heated with an al cohol or gas burner. Materials heated
inthe test tubes will be heated to a tenperature not higher than the boiling

poi nt of the water.
(ii) The water bath may be converted to a steambath by the addition of a row
of hol es punched or drilled around the can near the top. The can is filled about
1/3 full of water, and a
petri dish (V/A6) or watch
gl ass (VI A5) cont ai ni ng
v material to be heated is
rested on top.
-
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The steambath is rested on a suitable support and heated; as the water boils,
the steamw || heat the material in the petri dish or watch glass and will be
abl e to escape through the holes in the top of the can.
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B. HEATER
Bl. Bl owpi pe for Charcoal Bl ock
(1) Bl owpi pe
~~ /
( - (2) Charcoal Block
a. Materials Required
Component s Qu It ens Requi red Di nensi ons
(1) Bl owpi pe 1 Rubber Tubing (A) Approximately 1.0 cm
di ameter, 10 cmlong
1 d ass Tubi ng (B) Approximately 0.7 cm
di aneter, 20 cml ong
(2) Charcoal Bl ock 1 Charcoal Bl ock (O ~--

b. Construction
(1) Bl owpi pe Heat the gl ass tubing (B)
near one end and bend it

slightly as shown. Then
heat it again, just past
the bend, in order to draw
it out to forma nozzle.

Fit the rubber tubing (A
over the other end of the
gl ass tube (B).

(2) Charcoal Bl ock Use a | ump of charcoal (Q
as a heat source.

c. Notes
(i) Thisitemis used to create a concentrated heat source by bl owi ng through
t he bl owpi pe onto the charcoal enber.
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