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VI I . GAS GENERATORS

The apparatus used in the production of gases has been placed in two sections, one
of which contains the conplete apparatus for gas generation while the second section
contai ns two devices useful in collecting gases.

A. GAS GENERATORS

Three types of generators will be given: si npl e devi ces for which no speci al
equi pnent is required; and an i nexpensive version of Kipp's gas generator.

B. ACCESSORI ES

I ncl uded here are the beehive shelf and netal sheet shel f.
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A. GAS GENERATORS

Al. Sinple Gas Generator and Col | ecting Appar at us

(1) Generator _
(2) Delivery Tube

g )
(3) Col | ecting N‘

Appar at us
a. Materials Required
Conponent s Qu Jltems Required Di mensi ons
(1) Generator Tube 1 Test Tube or Flask (A) Capacity at |east
50 m
1 | - Hol e Rubber Stopper (B) To fit generator
tube (A)
(2) Delivery Tube 1 d ass Tubing (Q 0.5 cm di aneter,
5-10 cmlong
1 Rubber or Plastic To fit glass tubing
Tubi ng (D) (Cand E), 30 cmlong
1 d ass Tubing (E) 0.5 cm dianeter,
15-25 cmlong
(3) Collecting 1 Test Tube, Flask, or Capacity at |east
Appar at us Bottle (F) 50 m
1 Bowl or Pan (G 250 m or greater
capacity
b. Construction
(1) Generator Tube For the generator tube, use a

hard- gl ass test tube or flask
suitable for heating (A).
Secure test tube in a slanted
positionw th an appropriate
clanp or support (1V/B5 or B6).
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Fit the generator tube with a
one- hol e rubber st opper (B).

(2) Delivery Tube Insert the shorter glass tube
(O through the one-hol e rubber
stopper.  Connect the rubber or
plastic tubing (D) to the free
end of the glass tube (Q).

Bend t he | onger gl ass tube (E)
at a 90' angle or less, and
connect it tothe flexible
tubing (D).

(3) Col I ecting Appar at us Sel ect a large test tube,
flask, or bottle (F). Fill with
wat er, cover the opening, and
invert ina bow or pan of
water (G so that the water is
heldinthe bottle (F). Uncover
t he opening and pl ace the free
end of glass tubing (E) intothe
mout h of the coll ecting tube.

C. Not es
(i) This apparatus is suitable for student use in generating snall anounts of
gases which are insoluble or only slightly soluble in water.

(ii) Small ambunts of reactants are placed in the generator tube and carefully
heated (if heating is required). The gas generated passes through the delivery
tube, and is collected by displacing the water in the collecting tube.
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A2. Fl ask Generat or

~4————— (2) Funnel

(1) Generator (3) Delivery Tube

Fl ask

—J

a. Materials Required

Conmponent s Qu ltems Required Di mensi ons
(1) Cenerator Flask l Fl ask or Bottle (A) 250 m capacity or
| ar ger
1 2-Hol e Rubber Stopper (B) To fit flask (A)
(2) Funnel 1 Long- necked Funnel (C) Approximately 10 cm
di ameter (large end)
(3) Delivery Tube 2 d ass Tubing (D 0.5 cm dianeter,
15-25 cm | ong
1 Pl astic or Rubber To fit glass tubing,
Tubi ng (E approxi mately 30 cm
l ong

b. Construction

(1) Generator Flask Support the flask or bottle (A,
i f necessary, in a suitable sup-
port. Fit the flask with a two-
hol e rubber stopper (B).

(2) Funnel Sel ect a funnel (O with a
sufficiently I ong neck to reach
nearly to the bottomof the
flask (A). Carefully push the
funnel neck through one of the
hol es in the stopper (B).

(3) Delivery Tube Make a 90' bend in each piece
of glass tubing (D). Connect
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these with flexible tubing (E).
Insert one of the glass tubes
into the second hole of the
rubber stopper (B).

c. Not es

(i) This apparatus is used in conjunction with the collecting apparatus just as
described inthe previous section (VII/AI).

(ii) This device is generally chosen when the gas generating reaction involves
a solid (such as zinc) and a liquid (such as dilute sulfuric or hydrochloric acid).
The solid is placed in the bottomof the generator flask, then the rest of the
apparatus i s placed in position. When the collecting bottle is in place, the
liquidreagent is added through the funnel. Thus, the reaction does not begin

until the apparatus is seal ed. Additional liquid can be added to the flask wth-
out di smantling the apparat us.

(iii) Ifa funnel made froma cut-down bottle is used(V/A3), it will be necessary
to adapt the construction of
thisitemslightly. Connect

such a funnel to the flask (A)
with a long piece of glass

tubi ng runni ng through the
stopper (B) and a one-hol e
stopper fitted into the funnel.
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A3. Kipp's Cenerator *

(4) Funne

(3) Gas Deli very
Tube

(2) Reaction

;’4 Fl ask
%

l(% ~_ \ (D) Acid

ly //// { ) Cont ai ner

77
<

*Adapted from C S. Rao (Editor), Science Teachers' Handbook, (Hyderabad, India
American Peace Corps, 1968), pp 174-175
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a. Materials Required

Conponent s Qu ltems Required Di nensi ons
(1) Acid Container | d ass Jar (A Capaci ty approxi -
mately 500 m
| Rubber St opper (B) Approximately 2.0 cm

di ameter (I arge end)

Pl asti ci ne (Model i ng 4dcmx4dcmxdcm
G ay) or Pitch (Q

(2) Reaction Flask ! G ass Bottle (D) Capaci ty appr oxi -
mat el y 500 m
1 ! or 2-Hol e Rubber To fit bottle (D
St opper (E)
1 d ass Tubing (F) Approximately 0.7 cm
di ameter, 30 cml ong
1 Rubber Tubing (Q 1.0 cmdi aneter,
3 cmlong
1 | - Hol e Rubber Stopper (H) Approxi mately 2.0 cm
di amet er (I arge end)
(3) Gas Delivery 1 d ass Tubing (1) 0.7 cmdi aneter,
Tube 5 cml ong
1 Rubber Tubi ng (J) 1.0 cmdi anet er,
30 cml ong
1 Pinch danp (K (1'VIAd)
(4) Funnel | d ass Bottle (L) Capacity approximtely
1 Titer
1 | - Hol e Rubber Stopper (M To fit bottle (L)

b. Construction

(1) Acid Container Select a low, w de-mouth jar
with a capacity of about 500 m
(A). Drill a hole in the side
of the jar, just above the
bottom (I/E2). Enlarge the
hole, by filing with a round
file, to a diameter of 1.7 -
1.8 cm Seal this hole with a
solid r ubber st opper (B).
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(2) Reaction Fl ask

//’_\ 0.8-0.9

ES+— | Daneter

©+ 1.7 - 1.8
Di anet er

stopper (H)

Bottle (D)

For the reaction flask, choose
a narrow necked bottle (D) that
will just fit into the neck of
the acid container (A). Drill
a hole in the center of the
bottom of the bottle (D, and
enlarge the hole to a dianeter
of 0.8 - 0.9cm Drill a
second hol e in the side near
the bottom Enlarge this hole
to a diameter of 1.7 - 1.8 cm
Fit a one-hol e rubber stopper
(H into the side hole.

Sel ect a stopper (E) that fits
the neck of the bottle (D). If
it is aone-hole stopper with
around file, enlarge the hole
in the stopper to about two to
three tinmes its normal dianeter.
Fit this stopper into the neck
of the bottle. If atwo-hole
stopper is avail abl e, make no
alterations, and fit the
stopper into the neck of the
bottle (D).



-170-

& Rubber Tubing (G

A ass Tubing (F)
-

Fire polish (1/D4) both ends of
the gl ass tubing (F). Insert
one end into the short Iength
of rubber tubing (G . Al ow

4 - 5 cmof glass tubing (F) to
protrude beyond the rubber
tubing (G.

Insert the Iong end of the
glass tubing (F) into the
bottle (D), fromthe bottom
Fit the end through the en-

| arged hol e of the stopper (E),
and carefully push and twi st
until the rubber tubing (Q
around the glass tightly seals
the hole in the bottomof the
bottle (D).

Set the reaction flask (D),
neck down, into the neck of the
aci d contai ner (A). Adjust and
cut the glass tubing (F), if
necessary, soits lower endis
about 0.5 cmfromthe bottom of
the acid container (A).

Rol | the nodeling clay (plasti-
cine) (Q into a long cylinder
and wap it around the seam
bet ween reaction flask (D) and
aci d container (A). Press the
clay firmy in place to neke an
airtight seal.
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(3) Gas Delivery Tube Insert a short piece of glass
tubing (1) into the stopper in
the side of the reaction flask.
Attach rubber tubing (J) to the
ot her end of the glass tube.

Use a wooden pi nch clanp (K)
(1VIAM) or other suitable clanp
to cl ose the rubber tubing.

(4) Funnel Construct a large funnel with a
capacity equal to that of the
acid container by cutting of f
the bottomthird of a narrow
necked bottle (L) (I/F2).
Smoot h the rough cut edge of

the funnel with emery cloth.
Sel ect a one-hol e rubber

& )— Bottle (L) stopper (Mto fit the funnel
neck. Insert the glass tube
(F) fromthe reaction flask (D)
into the stopper (M.

- - - -~ ~
7 ~N Invert the funnel (L) and fit
' le—— Cut its neck tightly over the
- /
C stopper (M.

v
-~ = 7 Support the funnel in aring
stand (I V/ B5)or other suitable
~ hol der .
C. Notes

(i) To conplete the gas generating apparatus, the gas delivery tube of the
Kipp's CGenerator nust be connected to a suitable collection device such as that
describedin VII/ AL or the aspirator describedin V/AS.

(ii) The solid reactant, such as zinc chips is added to the reaction flask (D
t hrough the hole in the side. The solid will sit, for the nost part, on the
stopper (E) in the neck of the flask. The stopper (H) and gas delivery tube are
then securely replaced in the reaction flask, and all connections and seal s are
checked to insure that they are gastight. Then the |iquid reagent, such as
6M hydrochloric acid, is poured into the funnel (L).

When the pinch clamp (K) is renoved fromthe gas delivery tube, the acid

will flowinto the acid container (A). As the acid | evel rises above the neck
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of the reaction flask (K), it will flowintothe reaction flask through the

enl arged or second hole of the stopper (E) and will react with the solid to pro-
duce a gas (hydrogen, in this exanple). The gas will pass through the delivery
tube to the col |l ecting vessel.

(iii) The reaction can be stopped wi thout rermoving any of the reactants or

di smant | ingthe equi prent . When the gas delivery tube is closed with the pinch
clanmp, the pressure of the gas accunulating in the reaction flask will force the
acid out of the reaction flask and back into the acid container until it is no
| onger in contact with the solid. Sorme of the acid will also be forced back up
the glass tube and into the funnel. The funnel must therefore be | arge enough
to safely contain a | arge volume of acid that mght be backed up.

To restart the reaction, the delivery tube is opened, and acid again fl ows
into the acid container and.reaction flask to evol ve nore gas.

(iv) This device is suitable for evolving | arge quantities of a gas for class
use, or as a denonstration. It should be possible to build a |arger nodel, but
experinentation with the size rel ationships between the funnel, reaction flask,
and acid container wll be necessary

(v) Ifthe Kipp's Generator is to be enployed for continuous classroomuse, a
saf ety tube and funnel may be
substituted for the | arge

Funnel
funnel to prevent the escape of

unpl easant or undesirable acid

fumes. A piece of glass

(@

t ubi ng, approxinmately 0.7 cm
di ameter and 35 - 40 cml ong,
<——— Safety Tube is bent as shown. This is
connected, by nmeans of a

rubber stopper at the upper

end, toafunnel. Abottle

()
! with a holedrilled in the
bottomis substituted for the
Bottle-- I arge funnel (L), and the | ower
Substitutes for _
Funnel (L) end of the safety tubeis

connected to this bottle with a
one- hol e rubber stopper or short
pi ece of rubber tubing.

" Reacti on The whol e appar at us nust be

Flask (D) supported in a stand or frame
of sone kind.
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B. ACCESSCRI ES

Bl . Beehi ve Shel f

< (1) can
a. Materials Required
Conponent s Qu Itens Required Di mensi ons
(1) Can 1 Tin Can (A) 9 cmdi aneter x

b. Construction
(1) Tin Can Shelf

C. Not es

5 ¢m hi gh

Select a short tin can with
one end renoved (A). Cut a

V- shaped not ch about 1 cm hi gh
in the side of the can. Drill
a hole 1.5 cmin dianeter in
the center of the end of the
can. Varnish the can.

(i) The beehive shelf is placed in the bottomof a pan of water. A gas collect-

ing tube or jar, filled with water as described in VII/A, is inverted on the

shel f, with the nouth of the jar over

Beehi ve
Shel f

\L

the hole in

From Gas
Gener at or

the shelf, The gas delivery
tube is theninserted through
the notch of the shelf, up
through the hole, and into the
neck of the collectingjar.
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B2. Mtal Sheet Shel f

Slele

a. Materials Required

Conponent s Q Itens Required Di nensi ons
(1) Shelf | Metal Sheet (A) Approximtely 0.05 cm

thick, 8 cmx 30 cm

b, Construction

(1) Metal Sheet Shelf Cut the netal sheet from heavy
al um num sheeting or a tin can.
Cut three holes, 1.5 cmin
dianeter, in the sheet (A) as
shown. Bend the edges up as
shown. Finally, make curved
bends approximately 1 cmfrom
each end.

C. Notes
(i) This shelf may be hung fromthe sides of a rectangular pan measuring from

12 to 20 cmwide. The shelf nust be covered with water. Collecting bottles,
filled with water, are inverted over the holes and set on the shel f.
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