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Always flush the outside of acid hottles with water ar ﬂ
. s : X ater and dry them
(Wet bottles are slippery.) A well before

REMOVAL OF SOLID MATERIALS FROM GLASS-S

Method 1

FIGURE 3.1
Rotate the bottle in an
inclined position.

g FIGURE 3.2

Remove stopper so that some
of the material remains in it.

B
TOPPERED BOTTLES

d only with those bottles that have a hollow glass g
dSS § OPP»;

This method can be use
of the material.

capable of containing some

1. Rotate the bottle in an inclined position s0 that some of the material wil] e,
ey

the hollow glass stopper (Fig. 3.1). It may be necessary to tap the bottle gently,
break up solidified surface material or to actually open the bottle and break upln“
solid with a clean spatula. )
9. Position the bottle so that when the stopper is removed, some of the mates
will remain in the stopper (Fig. 3.2). I
the table. Gently tap the tilted stopper with a finger, pend

3. Place the bottle on
desired material (Fig. 3.3).

or small spatula to dislodge enough of the

4. Repeat to get the required amount of solid.
5. Return to the bottle only the excess material that remains in the stopper D
card any excess which has come in contact with anything else.

r in the bottle.

6. Replace the stoppe
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(c)

FIGURE 3.5
Various spatulas.  (d)

POURING LIQUIDS FROM BOTTLES
Method 1 1. Loosen the stopper by gently twisting it.

2. Grasp the stopper either between the second and third fingers as in Fig. 360
between the palm and fingers as in Fig, 3.7,

3. Pour the liquid as needed.
4. Replace the stopper immediately in the bottle. Never lay it on the desk.

HGUR! 3.6 FIGURE 3.7
Handling a glass stopper. Alternative method of handling a glass stopper.
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SAFE HANDLING OF LIQUIDS
Carboys and Large Botties

Hondling

acids, caustics, flammable liquids, and corrosive mate.
and to move. They are extremely fragile, and a slight
When this happens, the broken glas

It is also very difficult to pour frop,

Carboys and large bottles of
rials are dangerous to handle
mechanical shock or jar can cause breakage.
and the corrusive material may cause injury.
them becanse of spillage.

Safety carboy tilters (Fig. 3.13) enable you to pour faster, safer, and easier. You als,
minimize spills and leakage by using a safe pouring spout (Fig. 3.14), which per.
mits the entry of air and prevents spurts and splashes.

Safety hand pumps (Figs. 3.15 and 3.16) enable you to pump liquids out of carboys
and large bottles safely and easily. Furthermore, you can pump out exactly the vol-

ume you wish.

Moving large bottles and carboys is a dangerous operation because of the danger
of bottle breakage and liquid spillage. Accidents can and do happen; therefore
always use safety carts and safety bottle carriers (Fig. 3.17). The safety bottle car-
riers securely hold the bottle in place and cushion the bottle from shocks to pre-
vent breakage. They should always be used when more than one large bottle is

being moved on the same cart.
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FIGURE 3.17

Safe transportation for
carboys and large bottles: (a)
plastic protective shield for
carboy; (b) carboy
transporter; (¢) movable
table.

Transporting

(h) (c)

Drum cradles (Fig. 3.19) enable you to position the drums horizontally at a conve-
nient height for safe liquid withdrawal.

Volatile flammable-solvent vapors escaping from openings in drums can be acci-
dentally ignited, causing fire. This hazard can be eliminated by the use of flame

arrestors installed in the drum openings (Fig. 3.19).

Leakage through faulty drum spigots or by careless and sloppy work can cause haz-
ards. Always place a safety drip can beneath the spigot (Fig. 3.19).

To transport large drums and barrels you should use the proper handling truck
(Fig. 3.20). You can safely handle the drum, because the locking device is designed
to prevent accidents, and the load rests on the wheels, not on you.
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FIGURE 3.14
(a) Carboy spout. (b) Plastic
safety container with spout.

Drums
Handling

{a) (b)

Many chemicals, such as solvents, plasticizers, raw materials, etc., are shipped
55-gal drums, which weigh around 800 Ib when full. You can easily be injur
and cause a serious accident when you try to withdraw the material from ¢
drum without the proper equipment (Fig. 3.18).

\_/J/

FIGURE 3.15 FIGURE 3.16

A positive-pressure acid pump. A positive-acting pump that
Squeezing the rubber bulb forces des)i?rers solvents quickly and
acid through the exit tube, The safely from cans or larger con-
instantaneous relief valve stops tainers. A vertical movement of
the flow; this aids one to make the handle causes the pumping

precise measurements and is a action.

good safety device, Be sure the
stopper is secure.
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FIGURE 3.18

Safety spout for drums. .

FIGURE 3.19

Safety cradle for drum, which
is fitted with flame arrestor
and safety drip can.

Safety Cans

Safety Pails

Handling Chemicals and Solutions 59

Safety cans (Fig, 3.21) prevent leakage or evaporation of solvents and automati-
cally permit escape of excessive gas pressure. Use of these cans for storage and
transportation of flammables reduces the hazards to a minimum.

Always transport acids and caustics in safety pails made of plastic or molded rub-
ber. Never use glass because of the dangers involved in the event of accidental

breakage.

USE OF PUMPS
FOR
TRANSFERRING
LiQuiDs

In the laboratory two kinds of pumps are used: the centrifugal pump and the
volume-displacement pump. Centrifugal and gear pumps must be fabricated out
of materials that will not corrode and will not contaminate any solutions being
transferred. Usually, stainless steel or plastic component pumps are used.
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FIGURE 3.20

Truck for moving drums and
barrels.

FIGURE 3.21
l,ightw('ig'!l safety storage cans for storing flammable liquids. The positive spring-lid closure prevents both loss due to spillage an

hazard from fire.

In general, the centrifugal pump finds the widest use for recirculating liquids and
gencnd transfer work (Fig. 3.22). When pumps are used to transfer reaction solt-
tions, it is important to avoid contamination, to clean the pump after use, and to ge!
thf- centrifugal pump primed. Before centrifugal pumps will work, they must be
primed and the inlet pipe and impeller must be completely filled with liqquid This
can present a problem when wnrking with corrosive solutions.

Centrifugal
Pumps
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FIGURE 3.22

A centrifugal pump used to
constantly circulate water in
constant-temperature baths.
It cannot be used for
corrosives.

Jiquid to
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Th vl B 3 Al .
N ;: fi]lm- t.:l(:\'el'al tvpu of volume-displacement pumps: gear or modified-gear
ypes, hexible-contact impeller type, housing type, or flexible-tubing squeeze type.

b ar- -displ

\é\g‘gt \tr ut.:l)g \Elume dnspll.lceme.nt pump does not have to be pn‘mcd (Fig. 3.23)

ditit) r: ste " .‘: }(; pump W'I‘“ prime itself, provided that it is in reasonably good con-
(h:l and t 1.\1 the gear drive is !1ot too far above the surface of the solution. The

problem of using a clean pump, free of contaminants, always faces the technician.

The volume-displacement pump offers the technician the best means of transfer-
ring corrosive solutions, because the mechanical components of the pump never
come in contact with the solution. The squeezing action of these pumps moves the
the desired container, the liquid coming in contact only with the tubing
(Fig. 3.24)- Various kinds of flexible plastic tubing are available to meet the need.

(Refer to Chap. 17. “Plastic Labware.”)
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FIGURE 3.24

Transfer pump for positive
transfer of corrosive, sterile,
or acid fluids. The fluids have
no contact of any kind with
the pump. The pump acts to
squeeze the tubing, causing
the transfer of the liquid. The
speed and direction of
pumping can be varied.

Metering Pumps

Finger Pumps

‘ FIGURE 3.25
Sequence of Squeezing action

in ﬁuger pumps,

-y

Chemical Technicians’' Ready Reference Han dbe
Ok
|

Metering pumps are available in a wide range of designs .zm(] capu.(‘itim_ Provid
adjustable flow ranges from fractions of a milliliter per minute to fractions of
per minute. They are self-priming, capable of lifting a solution to heights equiy
lent to about 20 ft of water, Their output stroke is adjustable, and they are made|
a variety of materials (plastics, stainless steel, Monel, etc.). The selection i dete
mined by the procedure.

When solutions and slurries must be pumped or transferred and must be protecte
from any possible contamination, the answer may be the flexible-tubing fing
pump. Solutions never come in contact with any portion of the pump; therefore
contamination of the solution results, and the pump does not have to be cleane
A series of metal fingers actuated by an electric motor gently forces the soluti
through the tubing, (See Fig. 3.25.) These pPumps can be used to move corrosi
liquids, to pump several solutions at the same time, and to feed and mix solution
They also find use in metering operations for column chromatography.

Flexible tubing
——
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computer-
Controlled Pumps

FIGURE 3.26
Micmpmccssur—contmllcd
chemical pump. (Courtesy
Cole Palmer Instruments.)

Handling Chemicals and Solutions 63

There are several types of microprocessor

that are only slightly “smarter” thas S-S()'—('Onlm”cd pumps, ranging from models
models. At the low end of the SC'lI(‘-\ 1”"]"""“1] pumps, to fully computer-compatible
variations in tubing or fluid m-]d- h.;\, .1(. I‘)Illll.]_)s can be calibrated to compensate for
. sl hrives. Tho abil ‘t C rL]'lI]()lt‘ control connections similar to those
it i e (];ive.t),,] ;) calibrate Ih‘cso drives makes them far more
i i mic.s, alt 1(-)|l‘gh other features remain similar to those of
. i ;ehin ropr()(c:‘asnr—cm.m'n[l'ul pumps have brownout pro-
i, Pigare 5,961 2 typical lc] ! ‘IH(’,I?]()I‘) of settings in the event of a loss of electric-

ypical microprocessor-c« mtrolled chemical pump.

one or two built-in programs to allow for ease
pumps usually have a “dispense” or
Jecific volume to be (lispvnsv(,l or
d. These pumps are not usually
remote control connections that

d.

Other microprocessor pumps have
?f use in a production environment. These
copy” mode, which allows you to program a s
copy a volume that you have already dispense
computer-compatible, although they often have
allow the use of all functions when preprogramme

nsive. These are
hrough software
d on the unit,
ows. The best
allowing you
gmmmed individu-

e of programming
or mixer as

s are also the most expe
an be run remotely t
d through the keypa
ke)p;l(l all

uterized drive
tible drives that c
also be controlle
fun=tions than the
ctions with the computer,

The most elaborate comp
'()'"pi

the fully computer-
on your pPC. These drives can
although the program will contain more
pumps of this class have bidirectional conne
to “daisy chain” pumps tngether so that eacl
ally. This provides a user-friendly interfact

options. Many programs will allow the ope: ator to ¢
well as pumps. The pump should have a salety overrid
tely automated system-

gencies. These features provide vou with an ¢ Imost comple b
" - .me whe el HHOW
However, the usually lengthy setup time car cause pmhk ms when (llm 1‘,\; E
) gt : . 1 o ffer the
tes are constantly required. In these instances, & manual pump Mg it ¢

\ pump may be pro
for a broad rang
ontrol a balance

e switch for use in emer

ra
better solution.

Scanned with CamScanner



