








 

CHEMICAL DURABILITY OF LEAD 

BOROSILICATE GLASS MATRIX 

UNDER SIMULATED GEOLOGICAL 

CONDITIONS 
  

Abstract 
 

The lead borosilicate glass   has been 

developed for vitrification of High Level Waste 

(HLW) stored at Trombay. This waste is contains 

especially high contents of sodium, uranium 

sulphate and iron. 

 The glasses containing HLW are 

to be ultimately disposed into deep geological 

repositories. Long term leach rates under simulated 

geological conditions need to be evaluated for glass 

matrix.  Studies were taken up to estimate the lead 

borosilicate glass WTR-62 matrix for chemical 

durability in presence of synthetic ground water. 

The leachant selected was based on composition of 

ground water sample near proposed repository site. 

In the first phase of these tests, the   experiments 

were conducted for short duration of one and half 

month. The leaching experiments were conducted 

in presence of a) distilled water b) synthetic ground 

water c) synthetic ground water containing granite, 

bentonite and ferric oxide and d) synthetic ground 

water containing humic acid at 100oC.. The 

leachate samples were analysed by pHmetry, ion 

chromatography and UV-VIS spectrophotometry.  

The normalised leach rates for lead 

borosilicate WTR- 62 glass matrix based on silica, 

boron and sulphate analyses of leachates were of 

the order of 10-3 to 10-5 gms/cm2/day for 45 days 

test period in presence of synthetic ground water as 

well as in presence of other materials likely to be 

present along with synthetic ground water. These 

rates are comparable to those of sodium borsilicate 

glass matrices reported in literature.  It is known 

that the leach rates of glass matrix decrease with 

longer test durations due to formation of leached 

layer on its surface. The observed leach rates of 

lead borosilicate WTR- 62 glass matrix for 45 day 

tests under simulated geological conditions were 

found to be sufficiently encouraging to take up 

long term tests for evaluating its performances 

under repository conditions. 

 

1.0 INTRODUCTION: 

 

The lead borosilicate glass has 

been developed1 for vitrification of liquid 

High Level Waste (HLW) stored at 

Trombay. The HLW generated in the 

reprocessing plant contained sodium, iron, 

uranium and sulphate in high 

concentrations. Sodium borosilicate 

glasses have been widely accepted and 

used 2, 3 for immobilisation of HLW, but 

there is4 only limited experience regarding 

lead borosilicate glasses. Hence the lead 

borosilicate glass needs to be assessed 

extensively under geological conditions of 

leaching.   

 The glasses containing HLW are 

to be ultimately disposed off into deep 

geological repositories.  The lead 

borosilicate glass composition code named 

WTR-62 was short listed1 for 

incorporation of HLW stored at Trombay. 

With this view, studies were undertaken to 



evaluate WTR-62 glass matrix for 

chemical durability in presence of 

synthetic ground water. The effect of 

granite, bentonite, and ferric oxide in the 

contact with synthetic ground water on the 

leach rates of WTR-62 glass matrix was 

studied. The ground water composition 

was selected on the basis of a ground 

water sample at one of the candidate 

repository sites. In the first phase of these 

tests, the experiments were conducted for 

short duration of 45 days. The report 

discusses the results of the chemical 

durability tests conducted. 

 

2.0 EXPRIMENTAL WORK:  

 

The WTR-62 is a lead borosilicate 

glass containing silica, boron trioxide, lead 

oxide, and ferric oxide as the glass 

formers/additives. The waste loading was 

optimised to 25 weight percent. The 

details of the glass matrix are given in 

Table -1.  



 

Table - 1 

Composition of WTR-62 Glass Matrix  

 
Oxide in 

Glass Matrix 

Oxide Wt. 

Percent 

Added As 

Glass Formers/additives 

SiO2 30 SiO2 

B2O3 10 H3BO3 

PbO 25 Pb(NO3)2 

Fe2O3 10 Fe2O3 

Waste oxides 

UO2 11.170 UO3 

SO4   5.974 Na2SO4 

Na2O   5.974 NaNO3 

CeO2   0.001 Ce(NO3)2 

RuO2   0.006 Ru(NO3)3 

ZrO2   0.022 ZrO2 

BaO   0.070 Ba(NO3)2 

Fe2O3   1.297 Fe(NO3)3 9H2O 

CrO3   0.361 CrO3 

NiO   0.125 NiNO3)3 6H2O 

 

2.1 Estimation of  Surface Area of Glass 

Matrix Granules: 

   

 The WTR-62 glass was crushed to 

–100, +200 B.S.S mesh size and washed 

with acetone to make dust free.  The glass 

particles were not spherical but polyhedral 

in shape and even chips and rods. The 

geometric surface area of such material 

based on mean particle size of spherical or 

polyhydral symmetry is  only  an 

approximation.  Hence estimation of   

actual  



surface area of the glass granules is 

essential. The method adopted was based 

on the standard  

ANSI/ASTM D 3037 –78. The surface 

area analyser used was model SMART 

SORB-91 of Smart Instruments Co, 

Mumbai. It uses the method C (continuous 

flow chromatography) of the standard for 

measurement of surface   area     by single 

point BET method.  Five grams of  

glass granules were degassed at 300oC for 

2 hours before analysis to remove 

adsorbed water  

vapour and gases. Surface area was 

estimated by maintaining the partial 

pressure (p/po) of nitrogen at 0.3 using 

Nitrogen and Helium gas mixture. 

2.2 Preparation of Synthetic Ground 

Water: 

 

Synthetic ground water was 

prepared based on the analysis of actual 

ground water sample at one of the 

candidate repository sites. The synthetic 

ground water was prepared by addition of 

different analytical reagent grade salts to 

distilled water. To achieve the required 

cationic and anionic concentrations 

simultaneously, appropriate quantities of 

salts were used. Sodium chloride, nickel 

sulphate, lead nitrate, sodium silicate, 

ferric chloride, magnesium chloride, 

calcium chloride, manganese sulphate, 

sodium sulphate, potassium chloride and 

sodium nitrate were taken. Finally the pH 

was adjusted to 8.4 by using sodium 

bicarbonate and dilute Hydrochloric acid. 

The total dissolved solid content of the 

synthetic ground water was 1.76 gm/lit. 

The details of synthetic ground water 

composition are given in Table -2. 

 

2.3 Procedure For Leaching 

Experiments: 

 

One gm. of glass matrix sample of 

–100, +200 mesh size was taken in 250 ml 

silica flask fitted to a 4 feet long air 

condenser, which was covered at top with 

inverted beaker to avoid dust. The distilled 

water or synthetic ground water was used 

as leachant. 

Two samples and one blank flask without 

glass sample were used in each set.  Under 

actual repository conditions, the surface 

area of glass matrix to volume of leachant 

(S/V) ratio is high due to small quantity of 

ground water reaching the glass matrix 

after crossing the engineered barriers. In 

laboratory tests maintaining high S/V ratio 

is not technically feasible due to practical 

difficulties in leachate analyses. Hence 

S/V ratio was optimised at 0.345cm-1 by 

addition of 75 ml of distilled water or 

synthetic ground water in all sets of the 



experiments, which is neither high nor 

low. The contents of the flask were 

maintained   at 100oC under reflux 

conditions for varying time intervals up to 

90 days. After predetermined time interval 

the set was dismantled.  The leachants 

were filtered through ash less Whatman 

filter paper No.41 to remove glass 

particles and gelatinous precipitates from 

the leachate.  Filtrates were collected for 

analysis. 

Table - 2 

Composition of Synthetic Ground 

Water used for Leaching Experiments 

 
Constituent Concentration 

     (PPM) 

Added as 

Na(I)        673 NaCl + Na2SO4+ Na2SiO3 

K(I)          29 KCl 

Mg(II)          65 MgCl2 

Ca(II)          32 CaCl2 

Fe(III)     0.16 FeCl3 

Ni(II)     0.12 NiSO4 

Mn(II)     0.08 MnSO4 

Pb(II)_     0.64 PbCl2 

Si(IV)     3.60 Na2SiO3 

Cl(-I)     873  Compensated by above 

c  chlorides 

SO4(-II)     72.50 Compensated by above 

sulphates 

pH 

 

    8.40 Adjusted by addition of 

NaHCO3 and/or dil. HCl 

 

2.3.1 Leaching experiments in distilled 

water 

 

Leaching experiments using 

distilled water leachant were conducted in 

order to have comparative data with the 

synthetic ground water leach tests. 



 

2.3.2 Leaching experiments in synthetic 

ground water, bentonite, granite, and 

ferric 

         oxide and humic acid  

 

During vitrification of actual HLW in 

the glass matrix, molten glass is poured 

into S.S. canister and then over packed in 

another container. These containers are 

stored  for about 25 to 30 years for 

reducing their decay heat and also for 

surveillance of vitrified waste canisters 

prior to their emplacement in the 

geological repository. The bentonite along 

with some admixtures is used as a back 

filling material in the repository.   

Leaching of any component form the 

vitrified waste matrix is possible only 

when ground water crosses the engineered 

barriers that include metallic container and 

the backfills. The deep geological ground 

water samples contain some amount of 

humic acid.  With this background, the 

leaching experiments were conducted with 

bentonite, granite and ferric oxide in 

contact with synthetic ground water. Also 

synthetic ground water containing humic 

acid was used as leachant. All experiments 

were carried out using freshly prepared 

WTR-62 glass matrix incorporating 

simulated HLW for minimum duration of 

45 days. The details of all leaching 

experiments are given in Table - 3.   

Table –3 
Details of Leaching Experiments 

 
Set 

No 

Leachant Other Additive

 

1 Distilled water Nil 

2 Synthetic Ground 

water 

Nil 

 

3 Synthetic Ground 

water 

Bentonite, 0.1g

4 Synthetic Ground 

water 

Granite, 0.1 g

mesh) 

5 Synthetic Ground 

water 

Bentonite, 0.1 

+ Ferric Oxide

6 Synthetic Ground 

water  

Humic acid, 50

 

2.4 Leachate Analysis 

 

The leachate samples were analysed 

for pH, sodium, silica, boron, and sulphate 

content. These analyses were carried out 

by pHmetry, ion chromatography and 

spectrophotometry. 

 

2.4.1 pH measurement  

 

The leachate samples were analysed 

for pH immediately after collection and 

cooling using digital pH meter. The 

combination pH electrode was calibrated 

using standard pH solutions of Orion 



application buffer solutions of pH 4.01, 7 

and 10.01. 

 

2.4.2 Sodium analysis 

  

 Sodium analysis was carried out only 

for those samples in which leachant used 

was distilled water because the synthetic 

ground water already contains 673 ppm of 

sodium. Sodium analysis was carried out5 

using ion chromatograph model Dionex 

600 IC of Dionex, USA. Analysis was 

carried out by using 4 mm diameter CG 12 

Guard column, CS 12 analytical column 

and CSRS membrane suppressor. The 

eluent used was 0.022 M sulphuric acid 

and flow rate was maintained at 1 ml/min. 

The samples were diluted as required in 

0.1 M sulphuric acid and then filtered 

through 0.2 micron Sartorius make syringe 

filters to avoid deposition of silica 

precipitate on the ion chromatography 

columns. The filtered samples were 

injected into ion chromatography system 

using Rheodyne injection valve and 20 µL 

loop. Fluka make 1000-ppm sodium 

standard solution was used to obtain 

calibration curve after appropriate 

dilutions. 

 

2.4.3 Silica Analysis:  

 

As silica is the glass former it is 

important to know content of silica in 

leachate sample. Silica analysis6 was 

carried out by complexing it with 

ammonium molybdate in the pH range 4-

5. Sodium sulphite and 1- amino 2- 

naphthol 4-sulphonic acid were used as 

reducing agent. The tartaric acid was used 

to mask residual molybdate and to destroy 

other molybdate complexes. The 

absorbance was measured at the 

wavelength of 810 nm using UV-Visible 

spectrophotometer model UV150 of 

Shimadzu, Japan. As the synthetic ground 

water and high purity water did not 

contain phosphate, the silica analysis 

could be carried out 

spectrophotometrically using molybdate. 

Aldrich make 1000 ppm silicon standard 

solution was used to obtain calibration 

curve after appropriate dilutions. For 

distilled water leachate sets the standards 

were prepared in distilled water. For 

ground water leachate sets, the standards 

were prepared in the synthetic ground 

water having same composition. 

 

2.4.4 Boron analysis  

 

As boron is one of glass network 

formers, its analysis is very important. 

Boron can be analysed by using different 

reagents like 1,1dianthrimide7 



Curcumine8, Chromotropic acid9 etc. but 

these analysis need to be carried out using 

concentrated sulphuric acid which is very 

corrosive to handle in the experiment. To 

avoid handling of concentrated H2SO4 the 

analysis was carried out using curcumine10 

as a reagent in acetone medium.  Fluka 

make 1000-ppm boron standard solution 

was used to obtain calibration curve after 

appropriate dilutions. To avoid the 

contaminations of boron from glass 

containers, Teflon beakers were used for 

experimental work. Some other ions also 

may form complexes with Curcumine, 

which may interfere the boron analysis. To 

overcome this difficulty, the standards of 

boron were prepared in the synthetic 

ground water used for leaching 

experiments. For distilled water leachate 

sets the standards were prepared in 

distilled water. 

To the boron samples 0.1 gm of 

sodium carbonate was added and then 

evaporated to dryness. To dry mass a drop 

of phenolphthalein was added before 

titrating against 1:4 hydrochloric acid. In 

the neutral   solution  0.5 ml  of  5 %  

oxalic acid and 3 ml of curcumine  

eagent were added and again dried in the 

oven. Into this residue acetone was added 

and the solution was filtered. After making 

up volume of filtrate to 25 ml, the 

absorbance was measured at 535 nm.    

 

2.4.5 Sulphate analysis 

       

Presence of Sulphate in nitrate waste is 

very crucial, as it is known to form water-

soluble sulphate phase when it  is fixed  in 

glass  matrix. Using  Merck analysis kit, 

sulphate analysis  



was carried out11. First the sulphate was 

precipitated as BaSO4 using barium iodate 

powder.  This released stiochiometric 

quantity of iodate to the supernatant. The 

excess of BaIO3 and BaSO4 were filtered.  

The iodate in filtrate was analysed by its 

reaction with tannin to form brown red 

dye. To minimise the effect of interfering 

ions, sulphate standards were prepared  

in synthetic ground water used for 

leaching experiments. For analysis of 

distilled water leachate samples, the 

standards were prepared in distilled water. 

Sulphate was estimated using photometer 

model SQ 118 of Merck.  The linear   

range of the method was 25 to 300 ppm 

sulphate. As synthetic ground water 

contained 72.5-ppm sulphate, the leachate 

samples could be directly analysed. To 

analyse the sulphate in distilled water 

leachate samples, standard addition 

method was used by making up the 

sulphate concentration to 50 ppm. 

 

2.5 Estimation of Normalised Leach 

Rates (NLR) 

 

  Leaching is a process of extraction 

of a component from one phase to other 

phase. The chemical durability of glass 

matrix is measure of its resistance to 

corrosion. In the simplest way, the 

chemical durability is estimated from the 

rate of loss of weight of glass matrix 

exposed to the leachant of desired 

composition.  The different elements of 

glass matrix are known to dissolve 

selectively into the leachant. The 

mechanisms of glass matrix dissolution are 

element specific. Due to selective leaching 

of some of the glass components, the 

concentration of others increases on the 

glass surface leading to formation of 

leached layer which can retard leach rates 

as the time proceeds. Hence a more 

appropriate method of finding leach rates 

of glass matrix is by analysis of leachates 

at the end of predetermined leach period.  

The normalised elemental mass 

loss (NLi) is calculated12 from the 

concentrations of individual ions obtained 

by the analysis of leachate and leachant 

volume.  
  NLi = CiV/ Sfi 
Where Ci = Analysed concentration of the 

component (gms/ml) 

V  = Volume of leachant (ml) 

S  = Surface area of sample (cm2) 

fi = Weight fraction of the ith 

component in the sample. 

The normalised leach rate is 

calculated based on the normalised 

elemental mass loss during the time of 

leaching (days)-  



NLRi = NLi/t = CiV/Sfit   The 

NLRi is expressed in terms of 

gm/cm2/day.  



 

3.0 RESULTS AND DISCUSSIONS  

 

The surface area of the –100,+200 

BSS mesh glass matrix was found to be          

25.86   cm2 /gm. Based on this 75 ml of 

leachant was used  so as to  maintain the 

S/V ratio at  0.345 cm-1 .  

The pH of distilled water and 

synthetic ground water leachate are 

indicated in Fig. -1.  The pH analysis of 

distilled water leachates indicated that the 

leachate pH increased with time from 6.5 

to 8.25 in about 2 weeks and then 

gradually to 8.5 in 45 days. .  The pH of 

the leachate from the experiments in 

synthetic ground water containing humic 

acid followed same trend. The pH of 

synthetic ground water initially decreased 

from 8.4 to 7.1 in about 25 days and then 

increased to 8.5 in 90 days.  The  pH  of 

the leachate  from  the  experiments in 

presence of bentonite, granite, ferric oxide 

showed the initial decrease and subsequent 

rise in pH similar to synthetic ground 

water 

leachate.  
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Fig. -1 Leachate pH 

during leaching of WTR-62 glass 

 

The elemental mass loss (NLi) 

from 1.000 gm of glass matrix   was 

calculated based upon the analysis of 

leachate samples for sodium (only for 

distilled water set), silica, boron and 

sulphate. The normalised leach rates 

(NLRi) were estimated based on these 

elemental mass losses to the leachate as 

indicated in 2.5 above. The NLRis were 

expressed in unit of gm/cm2/day.  
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matrix is controlled by two mechanisms. 

In early stages of leaching, release of 

alkali metal (e.g. Na+) takes place because 

of ion exchange reaction of hydronium ion 

from water, which gets exchanged with 

alkali metal ions from glass matrix.   

-Si-O-Na+ + H+  -Si-OH + Na+  

-Si-O- Na+  + H3O+  -Si-OH + 

Na+ + H2O 

This is diffusion-controlled 

process. This ion exchange can lead to 

increase of leachate pH due to formation 

of sodium hydroxide. The rate varies with 

square root of time. This behaviour is 

generally observed during first week of 

leaching. 

  In the later stages the hydrolysis of 

glass network leads to release boron and 

silica to 

 the leachant.   

-Si-O-Si- + OH-  -Si-O- + -Si-O-

H  

-Si-O-Si + H2O 2 -Si-O-H 

Network hydrolysis is nothing but 

the glass corrosion. Hydrolysis breaks 

down silicate network leading to release of 

boron and silica to leachant.  The rate of 

network hydrolysis varies linearly with 

time. The network dissolution is14 

significant in leachant having pH of higher 

than 9. The NLR depends upon many 

factors like surface area to volume (S/V) 

ratio15, temperature16, base glass and 

waste components4, composition of 

ground water17,18 corrosion products of 

cast iron canister, backfill materials19,20 

etc. The NLRSodium for the distilled water 

leachant is indicated in Fig.- 2.   
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Fig. - 2 NLRSodium of WTR-62 

glass in distilled water 

 

 During the initial period of 

leaching, the exchange of Na+ ions of glass 

matrix with hydronium ions of water is 

fast when the Na+ ions near the glass 

matrix-water interface get exchanged. The 

exchange rate slows down, as the 

hydronium ions have to diffuse through 

theexchanged layer. Hence we observed in 

all leach tests that after about 15 to 20 

days the high initial leach rates stabilise to 

a lower value and are mainly controlled by 

matrix dissolution mechanism. A 

formation of leached layer on the glass 



matrix surface retards the ion exchange as 

well as matrix dissolution mechanisms of 

glass leaching. The NLRSodium for the 

distilled water leachant stabilised at 2.7 x 

10-4 gm/cm2/day. 

  The NLRSilica for the distilled 

water and synthetic ground water 

leachants are indicated in Fig.-3. NLR 

Silica was 2.0 x 10-4 gm/cm2/day for the 

distilled water leachant. The NLRSilica was 

2.4 x 10-3 gm/cm2/day in synthetic ground 

water, 1.8 x 10-3 gm/cm2/day in presence 

of synthetic ground water and granite, 2.1 

x 10-4 gm/cm2/day in presence of ground 

water and bentonite, 6.9 x 10-5 

gm/cm2/day in presence of ground water, 

bentonite and ferric oxide and 5.2  x 10-4 

gm/cm2/day in presence of ground water 

containing humic acid for 45  

days leaching period. The NLRSilica in 

synthetic ground water leachant and 

ground water containing granite 

experiments were higher than distilled 

water leachant experiments by about an 

order of magnitude. This is due to higher 

initial pH of 8.4 of synthetic ground water 

as compared to 6.5 for distilled water.  

Free silica is a major component   of 

granite.  

  The observed NLR Silica in 

presence of granite was higher by   about 

an  order of magnitude than that in 

presence of bentonite because of silica 

leaching to synthetic ground water from 

granite. This was also due to uptake of 

silica by bentonite. The presence ferric 

oxide along with bentonite decreased the 

leach rate by about two orders of 

magnitude probably due to uptake of silica 

by iron oxide. Complexation of leached 

transition metal and rare earth ions from 

the glass matrix with humic acid should 

generally lead to increase in the leach rate. 

The lower NLRSilica observed in case of 

synthetic ground water containing humic 

acid as compared to synthetic ground 

water alone is due to its lower initial pH.  
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  The NLRBoron for the distilled 

water and synthetic ground water 

leachants are indicated in Fig.- 4. 

NLRBoron was 1.1 x 10-4 gm/cm2/day for 

the distilled water leachant. NLRBoron was 

8.7 x 10-4 gm/cm2/day in synthetic ground 

water and 1.6 x 10-4 gm/cm2/day in 

presence of synthetic ground water and 

granite, 5.3 x 10-3 gm/cm2/day in presence 

of ground water and bentonite, 1.7 x 10-4 

gm/cm2/day in presence of ground water, 

bentonite and ferric oxide and 6.3 x 10-5 

gm/cm2/day in presence of ground water 

containing humic acid. The NLRBoron in 

synthetic ground water leachant and 

ground water containing granite 

experiments were higher than distilled 

water leachant experiments, due to initial 

pH of 8.4 as compared to 6.5 for distilled 

water.  The higher NLRSilica   observed in 

synthetic ground water alone and in 

synthetic ground water containing granite 

as compared to NLRBoron under similar 

conditions by an order of magnitude was 

probably due to saturation of leachant by 

silica.  Because boron is not the 

component of both granite as well as 

bentonite, NLRBoron represents more 

realistic leach rates of glass matrix as 

compared to NLRSilica. Uptake of leached 

ions by bentonite increases the leach rates 

of glass matrix.  Hence the leach rates in 

presence of synthetic ground water 

containing bentonite alone and also 

additional ferric oxide were an order of 

magnitude higher than NLRSilica under 

similar conditions. As in case of NLRSilica, 

NLRBoron in synthetic ground water 

containing bentonite alone and along with 

ferric oxide was lower than that in 

synthetic ground water. The lower 

NLRBoron observed in  

case of synthetic ground water containing 

humic acid as compared to synthetic 

ground water alone is due to its lower 

initial pH. The behaviour of NLRBoron is 

similar to that of NLR Silica. 

The estimated NLR for silica and boron in 

ground water for lead borosilicate glass 

matrix (WTR-62) are comparable to   
those of for sodium borosilicate glass 

matrix reported21,22 .   

     The NLRSulpate for synthetic ground 

water leachants are indicated in Fig.-5. 

NLRSulphate was below detection limits for 

the distilled water leachant. The 

NLRSulphate was 1.8 x 10-5 gm/cm2/day in 

synthetic ground water, 3.1 x 10-5 

gm/cm2/day and in presence of synthetic 

ground water and granite, 8.5 x 10-5 

gm/cm2/day in the  presence of ground 

water and bentonite, 3.7 x 10-4 



gm/cm2/day in presence of ground water, 

bentonite and ferric oxide and  



 
 
          
         
         
         
         
         
         
         

         
         
         
         
         
         
         
         
         
         
         
         
         

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
  Fig.-3: NLRSilica of WTR-62 glass matrix in Distilled 
 water, Synthetic Ground water    
and with other additives in ground water based on  
Silica analysis of leachate.  
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Fig. 4 : NLRBoron of WTR-62 glass matrix in Distilled 
 water, Synthetic Ground water  and with other         

additives in ground water based on Boron  

 
 
 



2.7 x 10-4 gm/cm2/day in presence of 

ground water containing humic acid. As 

part of the sulphate from HLW volatilises 

during vitrification, there existed 

uncertainty about exact sulphate content of 

glass matrix. The leach rates reported here 

are based on added sulphate content of 

glass matrix. The NLRSulpate increased in 

synthetic ground water containing 

bentonite and bentonite along with ferric 

oxide as compared to synthetic ground 

water alone and ground water containing 

granite.  NLRSulpate was found   maximum 

in presence of bentonite and ferric oxide 

containing synthetic ground water.   

NLRSulhate was higher in synthetic ground 

water containing humic acid as compared 

to synthetic ground water alone.   

 

4.0 CONCLUSIONS: 

 

  The normalised leach rates for lead 

borosilicate WTR- 62 glass matrix based 

on silica, boron and sulphate analyses of 

leachates were of the order of 10-3 to 10-5 

gms/cm2/day for 45 days test period in 

presence of synthetic ground water as well 

as in presence of other materials likely to 

be present along with synthetic ground 

water. These rates are comparable to those 

of sodium borosilicate glass matrices 

reported in literature.  It is known that the 

leach rates of glass matrix decrease with 

longer test durations due to formation of 

leached layer on its surface. The observed 

leach rates of lead borosilicate WTR- 62 

glass matrix for 45 day tests under 

simulated geological conditions were 

found to be sufficiently encouraging to 

take up long term tests for evaluating its 

performances under repository conditions.  
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	Abstract
	
	
	Table - 1
	Waste oxides
	The WTR-62 glass was crushed to –100, +200 B.S.S 
	surface area of the glass granules is essential. The method adopted was based on the standard


	2.2 Preparation of Synthetic Ground Water:
	Composition of Synthetic Ground Water used for Leaching Experiments
	Constituent
	KCl
	Pb(II)_
	
	Leaching experiments using distilled water leachant were conducted in order to have comparative data with the synthetic ground water leach tests.
	
	
	
	Table –3
	Details of Leaching Experiments




	Bentonite, 0.1gm \( –300 BSS mesh\)
	
	S  = Surface area of sample (cm2)
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