
UNIVERSITY OF BELGRADE  

 TECHNICAL FACULTY BOR 

 

 

52nd International October Conference on 
Mining and Metallurgy 

 

 

 

PROCEEDINGS 
 

 

Edited by 

Saša Stojadinović 

and 

Dejan Petrović 

 

 

November 29th – 30th 2021 

Bor, Serbia 



UNIVERSITY OF BELGRADE  

 TECHNICAL FACULTY IN BOR 

 

 

52nd International October Conference on 
Mining and Metallurgy 

 

 

 

PROCEEDINGS 
 

 

Edited by 

Saša Stojadinović 

and 

Dejan Petrović 

 

 

November 29th – 30th 2021 

Bor, Serbia 





52nd International October Conference  

on Mining and Metallurgy, IOC 2021 

 
PUBLISHER: 
UNIVERSITY OF BELGRADE ‐ TECHNICAL FACULTY IN BOR, BOR, NOVEMBER 2021 
 
FOR THE PUBLISHER:  
DEAN: Prof. dr Nada Štrbac 
 
EDITORS: 
Prof. dr Saša Stojadinović 
Doc. dr Dejan Petrović 
 
 
TECHNICAL EDITOR 
Pavle Stojković, MSc. 
 
PRINTED BY:  
»Štamparija Atlantis d.o.o.« Niš  
 
CIRCULATION: 100 Copies 
 

CIP – Каталогизација у публикацији – 

Народна библиотека Србије, Београд 

622(082) 
669(082) 
 
INTERNATIONAL October Conference on Mining 
and Metallurgy (52 ; 2021 ; Bor) 
Proceedings / 52nd International October 
Conference on Mining and Metallurgy ‐ IOC 2021, 
November 29th ‐ 30th 2021 Bor, Serbia ; [organizer] 
University of Belgrade, Technical Faculty in Bor ; 
[co‐organizer Institute for Mining and Metallurgy 
Bor] ; edited by Saša Stojadinović and Dejan 
Petrović. ‐ Bor : University of Belgrade, Technical 
Faculty, 2021 (Niš : Atlantis). ‐ V, 228 str. : ilustr. ; 
25 cm 
 
Tiraž 100. ‐ Bibliografija uz svaki rad. 
 
ISBN 978‐86‐6305‐119‐5 
 
а) Рударство ‐‐ Зборници б) Металургија ‐‐ 
Зборници 
 
COBISS.SR‐ID 52072201  

 

 



 

 

INF

1Vinc

2Fac

 

Abstrac
The use 
self-comp
waste po
the case
shown t
experime

Keyword

1. INT

The dur
and also
slag, etc
the cons
material

Silica fu
alloys s
leads to
dosage 
durabili
perform
dense m

Also, th
made by
some hy
in impro
fume re
Silicate 
pozzola
produce
mechan

Accordi
silica fu
of ceme
fume in
partial r
concrete

FLUENC

Ivana Jel

ca Institute o

culty of Civ

ct 
of recycled 

mpacting conc
ozzolanic ma
e of 5% by m
that optimal 
ental conditi

ds: sustainab

TRODUCT

rability of c
o by the usa
c. [1]. On th
struction se
ls in concre

fume repres
smelting fur
o improvem
of silica fu

ity can be d
mance of con
microstructu

he self-com
y using sili
ydration pro
ovement of
emains an in

Hydrate)a
anic action 
esadditional
nical and dur

ing to the li
ume. By som
ent (by wei

n concrete is
replacement
e considerab

 

The 52

E OF SIL

lić1, Aleksa

of Nuclear 

vil Engineer

materials or
crete (SCC) 
aterials. The
mass share o

replacemen
ions. 

bility, recycli

TION  

concrete can
age of pozzo
he other han
ctor [2]. Su

ete also incr

sents a by-p
rnaces [1]. S

ment in perm
ume, a signi
developed u
ncrete could

ure due to si

mpacting co
ca fume [5]
oducts of ce
fmechanical
nert materi

and calcium
takes pla

l C-S-H in t
rability prop

iterature da
me authors,
ight) [7]. H
s 5%. It is o
t of OPC. T
bly[8]. 

nd Internati

LICA FUM

andar Savić

Sciences, U

ring, Univer

r waste incre
has shown im

e differences 
of silica fume
nt of Ordina

ing, compres

n be improv
olanic mate
nd, the use o
ubstitution o
eases the en

product from
Silica fume

meability an
ificant incre
using fine g
d be attribu
lica fume an

oncrete (SC
]. Due to th
ement and t
l and durabi
al in concre

m hydroxide
cebetween 
the voids le
perties by p

ata, the auth
 the optimiz

However, som
observed tha
The silica fu

onal Octob
Nove

w

 

ME ON S

 

ć2, Marija Š

University o
Serbia

rsity of Belg

eases sustain
mprovement 
in the comp

e compared 
ary Portland

ssive strength

ved by limit
erials like: s
of recycled 

of Ordinary 
nergy efficie

m the exha
e addition in
nd durability
ease in stren
ground pozz
uted to the f
nd calcined

C) has rev
he higher fin
thereby redu
ility propert
ete. Thehyd
e (free lim
calcium h

eft after hyd
providing a 

hor’s opinio
zed dosage 
me investig

at the optim
ume inclusi

ber Confere
ember 29th – 30
www.ioc.tfbor.bg

SCC CON

Šljivić-Ivan

f Belgrade, 

grade, B.K.A

nability in th
in mechanic

pressive stren
to samples 

d Cement by

h. 

ting size and
silica fume, 
materials o
Portland Ce
ency of the 

aust gases o
n concrete m
y of concre
ngths could
zolanic adm
fact that it e
d clays as po

ealed impro
neness of s
ucesthe por
ties of the c
dration of c

me). C-S-H 
hydroxide a
dration of c
much dense

ons are divid
of silica fu

gation show
mum dose of

ion increase

ence on Mi
0th  , 2021 
g.ac.rs 

NCRETE 

nović1, Slav

M.P.A. 12-

A. 73, 1100

he constructi
cal propertie
ngth of the S
with 7% we

y silica fume

d type of ag
nano-silica

or waste incr
ement (OPC
processes i

of ferrosilic
might refine

ete. By the u
d be achieve
mixture silic
exhibits less
ozzolans for

ovement in
ilica fume, 

rosity of con
concrete. In
cement prod

isresponsib
and silica 
ement.The 
er matrix [6

ded regardi
ume lies in 7
wed that the
f silica fume
es the work

ining and M

PROPER

vko Dimovi

-14, 11351B

00 Belgrade

ion sector. L
es, when mad
SCC concret

ere explored.
e is 5%, un

ggregate, th
a, fly-ash, bl
reases susta

C) by waste
involved. 

con, silicon,
e pore struc
utilization o
ed. A concr
a fume [3].
ser micro cr
r concrete [4

nmechanical
it reacts ve

ncrete, henc
n the earlyst
duces C-S-H
ble for str
fume, wh
extra C-S-H

6]. 

ng the parti
7 – 10 or 8–
e optimal ra
e is 5% whe
kability and 

Metallurgy

RTIES 

ić1 

Belgrade, 

e, Serbia 

Likewise, the
de with some
te sample in
 The results

nder applied

he w/c ratio,
last furnace
ainability in
 pozzolanic

, and metal
cture which
of optimum
rete of high
. The better
racking and
4]. 

l properties
ery fastwith
ce resulting
tages, silica
H (Calcium
rength. The
ich further
H improves

icipation of
–10% share
ate of silica
en used as a
strength of

e 
e 
n 
s 
d 

, 
e 
n 
c 

l 
h 

m 
h 
r 
d 

s 
h 
g 
a 

m 
e 
r 
s 

f 
e 
a 
a 
f 

125



 
 
 

The 52nd International October Conference on Mining and Metallurgy, 29-30November 2021 
 

 

The aim of this study was to investigate the effect of reducing the recommended silica fume dose 
in SCC with recycled aggregate. The differences in the compressive strength of SCC concrete in 
the case of a 5% share of silica fume compared to samples with 7% were explored. 

2. EXPERIMENTAL 

Materials of sampleswere: 

 Silica fume (0.1μm average particle size); 
 OPC, PC35 M (V-L) 42.5 R,Beočin, Serbia; 
 Limestone filler, Granit peščar, Ljig, Serbia; 
 Superplasticizer, TKK, Slovenia; 
 Aggregate, Gradient, Serbia; 
 Recycled aggregate, smashed experimental samples; 
 Water. 

Namely, all samples had to achieve values of slump flowmore than 800 mm according to 
recommendations [9], therefore a required amount of superplasticizer was used. 

The defined compositions of the SCC samples are listed in Table 1. 

Table 1 –Compositions of the samples 
Materials Amounts 

 SCC7 SCC5 

OPC 353.4 kg/m3 368.6* kg/m3 

Limestone filler 223 kg/m3 223 kg/m3 
Superplasticizer 1.1% 1.1% 

Water 178 kg/m3 178 kg/m3 
Aggregate (I, II, 
and III faction) 

860; 265; 155 kg/m3 860; 265; 155 kg/m3 

Recycled 
aggregate (I, II, 
and III faction) 

0; 265; 155 kg/m3 0; 265; 155 kg/m3 

Silica fume 7% 5% 
*OPC mass was increased due to the reduced mass of silica fume 

 

The extremely fine, amorphous, and latently reactive silica fume was used. Before water 
addition, silica fume was mixed with OPC. The optimal mixing time was 90 s. 

Dry materials, i.e. recycled aggregate, limestone filler, and cement/silica fume mixture were 
mixed for one minute. Water was added for the next 30 s, after which the superplasticizer was 
dosed with the addition of water. Stirring was continued until 5 min. had elapsed. The samples 
were demolded after 1 day andcured in 20˚C water for 28 and 90 days (in total). 

3. RESULTS AND DISCUSSION 

The compressive strength tests were performed according to the standard SRPS EN 12390-
3:2010 for cubic samples [10]. 

The results are presented in Figure 1. for SCC7 and SCC5 samples after 28 and 90 days marked 
as SCC7-28, SCC5-28, SCC7-90, and SCC5-90, respectively. 
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Figure 1. Compressive strengths of samples 

 

The results showed that the compressive strength after 28 days was not significantly affected by 
the reduction in the amount of silicate fume. However, measurements after 90 days indicated that 
the sample with 5% silica fume (SCC5-90) showed slightly higher compressive strength. 

Based on the results, it could be noted that the improvement in compressive strength due to silica 
fume incorporation in concrete occurs because of the chemical pozzolanic activity and filler 
action. However, an increase in thecompressive strength in SCC5 samplescould be explained by 
silica fume higher amount in SCC7than it was requiredfor pozzolanic actions, and hence 
reduction in strength [8].Likewise, the amount of OPC in SCC5 samples was higher relative to 
SCC7, and compressive strength was expected to be elevated. This investigation indicated that 
the optimal replacement of OPC by silica fume is 5%, under applied experimental conditions. 

4. CONCLUSION 

The effect of the recommended silica fume amount reduction in SCC with recycled aggregate 
was explored. The compressive strength of samples after 28 and 90 days were performed. The 
results for samples SCC7-28, SCC5-28, SCC7-90, and SCC5-90, were 67.2, 67.5, 76.2, and 77.4 
MPa, respectively. An increase in compressive strength in samples with 5% silica fume could be 
explained by silica fume higher amount in SCC7 than it was required for pozzolanic actions and 
a higher amount of OPC. 

ACKNOWLEDGEMENTS 

The research presented in this paper was done with the financial support of the Ministry of 
Education, Science and Technological Development of the Republic of Serbia, within the funding 
of scientific research work at the University of Belgrade, Vinca Institute of Nuclear Sciences 
(Contract No. 451-03-9/2021-14/200017) and the University of Belgrade, Faculty of Civil 
Engineering (No. 200092). 

REFERENCES 

[1] S.K. Verma, C.S. Singla, G. Nadda, R. Kumar, Mater. Today, 32 (4) (2020) 882-887. 
[2] M. Yilmaz, A. Bakiş, Procedia Soc.Behav. Sci., 195 (2015) 2253-2262. 

67,2 67,5

76,2
77,4

62

64

66

68

70

72

74

76

78

80

SCC7‐28 SCC5‐28 SCC7‐90 SCC5‐90

C
o
m
p
re
ss
iv
e
 s
tr
e
n
gt
h
 [
M
P
a]

Sample

127



 
 
 

The 52nd International October Conference on Mining and Metallurgy, 29-30November 2021 
 

 

[3] O. Zaid, J. Ahmad, M.S. Siddique, F. Aslam, H.  Alabduljabbar, K.M. Khedher, Sci. Rep. 
11, 12822 (2021). 

[4] M. Antoni, Fac. Sci. Tech. L’Ingeniur, 1 (2013). 
[5] H.A.F. Dehwah, Constr. Build. Mater. 26 (1) (2012) 547-551. 
[6] V. Srivastava, V.C. Agarwal, R. Kumar, J. Acad. Ind. Res. 26 (4) (2012) 347-357. 
[7] A. Imam, V. Kumar, V. Srivastava, Adv. Concr. Constr., 6 (2) (2018) 145-157. 
[8] V. Srivastava, R. Kumar, V.C. Agarwal, P.K. Mehta, J. Environ. Nanotechnol., 3 (3) 

(2014) 32-35. 
[9] G. Ke, J. Zhang, J. Adv. Concr. Technol., 18, (2020) 17-26. 
[10] SRPS EN 12390-3:2010, Testing hardened concrete – Part 3: Compressive strength of test 

specimen. 
 

128


