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3 2 2Abstract: The compound alkaline lead acetate Pb(CH COO)  Pb(OH)   (ALA) from Fluka co. was used.

for electron microscopic investigations in our laboratory. The compound was heated in an electrical

2furnace at different temperature, i.e. 25, 230, and 300°C. The used gas atmosphere was O . The received

products were investigated by SEM and TEM electron microscope. It was found, that the form of crystals

changed from round to different form compeletly.
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INTRODUCTION

Lead is used in different industries world-wide .[1 ,3]

Nowadays  lead  is widely used because of its

chemical and physical characteristics in different

industries .  Batteries  (lead-acid-batteries)  are one[4 ,6]

of  the  most  important  products,  which are

produced  daily all over the world . Also many[5 ,7 ]

alloys  are  manufactured with lead.  One  of  the

most  important  characteristics  of  the  lead  is  its

reactions with acids and bases as well  as with air,

which  are  well-known as oxidation. In consequence

of  these  kind  of  reactions important compounds

have been developed such as lead sulfate, lead

carbonate, lead nitrate as well as alkaline lead acetate,

most  of  them  are  known as disturb compounds.

One of the well-know task of industry is to keep

energy consumption as low as possible . The goal of[8 ,9]

this work was to investigate the Morphology and

properties of alkaline lead acetate in different

temperature conditions

 

MATERIALS AND METHOD

Materials and Equipment:

C Alkaline lead acetate was purchased from Fluka

co.,  switzerland, artikel no. 15317.

C Electrical furnance: Thermoline model 200.

C XRD: X-Ray diffractometer D 5000, Siemens,

Kristalloflex.

C SEM: Scanning electron microscope, REM-JEOL

(GSM-840).

C TEM: Transition electron microscop, Hitachi

(H600).

X-ray Diffraction of Alkaline Lead Acetate: The

alkaline lead acetate sample was prepared in Bedacryl

and exposed during two hours with CuKá1 radiation.

Electron Microscopic Investigation of Alkaline Lead

Acetate: The first series of the morphologic

investigation of alkaline lead acetate was accomplished

with a SEM electron microscope (REM-JEOL-JSM-

840). The preparation of the sample was also

accomplished by coating of the surface with gold (3-4

min). The reasonable enlargements were 1000 to 2000

times. The second series of electron microscopic

investigation with TEM equipment were accomplished

(EM-Hitachi, H-600). The sample was prepared as

follows. The white powdery sample was coated first

with carbon. This carbon film was then treated with

HF acid from the surface and investigated in the TEM

equipment. The reasonable enlargements were 1000 to

8000 times.

Thermal Investigation of Alkaline Lead Acetate:

Thermal analysis in oxygen atmosphere: A standard

crucible (from corundum) was filled with 2 g alkaline

lead  acetate  and placed into the Electrical furnance:

Thermoline model 200. Then it was heated with the

following specifications: starting temperature: 25 C,o

final temperature: 230 C, heating rate: 15 C/min, streamo o

2gas: O .

In the next Experiment was the same conditions,

but also the final temperature was 300 C. o
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Fig. 1: SEM electron microscopic photograph of

alkaline lead acetate, enlargement is 1000X.

Fig. 2: TEM electron microscopic photograph of

alkaline lead acetate, enlargement is 10000X.

Fig. 3: SEM electron microscopic photograph of

alkaline lead acetate, heated by 230 °C, under

O2, enlargement is 1000X.

Fig. 4: TEM electron microscopic photograph of

alkaline lead acetate, heated by 230°C , under

O2, enlargement is 6000X.

RESULTS AND DISCUSSION

These results are confirmed by XRD comparison

3 2with following standards diagrams.  (Pb(CH COO)

2 12 19Pb(OH)   (ASTM 14-737) , Pb O  (ASTM 19-697) ,.

3 4Pb O   (ASTM 8-19), á-PbO (ASTM 38-1477) and â-

PbO (ASTM 5-561)). To control the purity it was used

the spectrophotometric analytical methods.

Figure 1 shows the SEM electron micrographs of

ALA. This was received with an enlargement of 1000

times. As one sees from the picture, this compound

consists of round paricles. The size of these particles

are 1 to 45 ìm. These particles are arranged next each

to other in irregular way. Thus developed empty places

i.e. holes. Figure 2 shows a TEM electron micrograph.

Here  was  the  reseanable  enlagement 1000 times.

The paricle sizes was resulted 1 to 45 ìm. This

compound was heated up from 25 to 250 °C. The flow

2gas was O . By temperature increase decomposed this

compound. Thus was received a mixture of different

lead oxides. It was not possible to identify these

products exactly. The crystals were converted by

temperature increase into stick form. As one sees from

the SEM electron micrograph  was ALA decomposed

at 230 °C. The reasonable enlargement was 1000 times.

The size of the particles is within the range of 2 to 22

ìm. The particles lie side by side in irregular way. For

this reason developed many empty places i.e. holes

between the particles. Apparent larger particles are

converted by temperature increase into smaller

particles. In figure 4 was shown the TEM electron

micrograph of the above product of ALA with an

enlargement of 6000 times. The size of the particles as
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Fig. 5: SEM  electron microscopic photograph of

alkaline lead acetate, heated by 300°C , under

O2, enlargement is 2000X.

Fig. 6: TEM electron microscopic photograph of

alkaline lead acetate, heated by 300°C , under

O2, enlargement is 8000X.

above is within the range of 2 to 22 ìm. In the next

stage the compound ALA was heated up from 25 to

2300 °C. The flow gas was here also O . This

compound  was  decomposed  by  temperature

increase  into  a  mixture  of  different lead oxides.

The determination of these compounds in relation to

composition and their quantity was not possible. By the

temperature of 300 °C were converted the round

particle in shed-like particles. These particles lie side

by side in irregular form. They are partially also

brocken. Here one sees again many holes between the

particle colonies. This is actually a porous structure.

This can be important for this reason, because a

mixture of different lead oxides can exercise in such

conditions electro-chemical activities. Beacaus with

increase of surface can grow the reaction rate in time

interval. So that is the electrolyte with larger reaction

surface in connection.

In figure 5 was shown the SEM electron

micrographs of this product. As is to seen from the

picture, the particles size lies within the range of 2 to

10 ìm. The reasonable enlagement was here 2000

times. In figure 6 was shown the TEM electron

micrograph of the product. The enlargement here was

8000 times. The particle size was here like above. In

this work it was shown that the compound ALA

sensitively to temperatures to 300 °C. The crystals of

this compound changes by temperature increase. ALA

is changed also chemically and converted into a

mixture of lead oxides. The electron microscopic

investigations prove this structural change, so that this

compound in the range 150 to 300 °C loses water and

acetate and converted into a mixture form lead oxides.

The chemical analysis showed no impurities. 

As showed in previous work , the pyrolysis of[14]

lead hydroxide consists of five stages. In the first

stage, i.e. temperature range 25-170 °C, the pyrolysis

reaction of lead hydroxide takes place and PbO is

produced. It develops a mixture of á- and â-PbO. In

the second stage, i.e. 170-280 °C, the last weight loss

is observed. The XRD analysis confirms the products

á- and â-PbO.

In previous investigations  by thermal[1 5 ]

decomposition of lead carbonate one receives lead

2oxide and CO . That means, weight loss between 180

2to 350 °C refers to CO  loss. This reaction reads:

3 2PbCO  6 PbO + CO 8

An important point is that with the first large

3weight loss the compound PbCO .PbO is produced.

3This was proven by XRD investigations.. PbCO .2PbO

was produced after completion of the second reaction

at 350°C. This finding also proven in XRD

investigations of the product. The XRD results

obtained, is in a good agreement with standard diagram

3of PbCO .2PbO. At the end after the third reaction at

600 °C PbO is produced. These results are confirmed

by XRD comparison with following standards and

12 19spectrophotometric methods.  ( Pb O  (ASTM 19-697)

3 4& Pb O  (ASTM 8-19)). 

Therefore,  we can define the following reaction:

3 3 12 19 3 412PbCO  6 4(PbCO .2PbO) 6 Pb O  6 4Pb O  6

12PbO

The thermal investigations of lead carbonate by

2 2TG method showed that under CO - or N -atmosphere

the compound decomposes in three stages to PbO.

Since PbO does not contain impurities, one can reuse
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this pyrolysis product  in the industry. Lead carbonate

can be converted to PbO in industry which is an

economical procedure to save energy and converted

this in usefull product.
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