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1. Introduction

Tgoqxkpi"vqzke"qticpke"uwduvcpegu"htqo"ycuvgycvgt"
ku"c"fkhÝewnv"cpf"eqorngz"rtqdngo"cpf"ecp"dg"cejkgxgf"
d{"crrn{kpi"rj{ukecn."ejgokecn."gngevtqejgokecn"cpf"
dkqnqikecn"ogvjqfu0"Ycuvgycvgt" htqo" vjg" ejgokecn."
rgvtqejgokecn."eqmg"cpf"rjctocegwvkecn"kpfwuvtkgu"ku"
rctvkewnctn{"fkhÝewnv" vq" vtgcv."cu" kv"eqpvckpu"ctqocvke"
qticpke" eqorqwpfu" uwej" cu" rjgpqn" cpf" rjgpqn"
fgtkxcvkxgu0"Vqfc{." vjg"Cfxcpegf"Qzkfcvkqp"Rtqeguu"
*CQR+." yjkej" kpxqnxgu" wukpi" J4Q4" qt" HgpvqpÓu"
tgcevkqp" *Hg4-1J4Q4+." ku" dgeqokpi"c"oqtg" cpf"oqtg"
rqrwnct"ogvjqf" qh" vtgcvkpi" qticpke" kpfwuvtkcn"ycuvg"
]6." 7." ;_0" Kp" vjku" ecug." j{ftqz{n" tcfkecnu" igpgtcvgf"
kp" vjg" tgcevkqp" gpxktqpogpv" ctg" vjg"qzkfk¦kpi" cigpv"
]6/;_0" Cp" cnvgtpcvkxg" ku" crrn{kpi" vjg" rtqeguu" qh"
qzkfcvkqp" qh" vjg" qticpke" eqorqwpfu" rtgxkqwun{"
cfuqtdgf" qp" cevkxcvgf" ectdqp" ]6/;_0" Vjg" nkvgtcvwtg"
qp"vjg"uwdlgev."hqt"gzcorng"]6."8.":.";_."eqpÝtou"vjcv"
cevkxcvgf"ectdqp."cffgf"vq"j{ftqigp"rgtqzkfg"qt"Hg4-1
J4Q4"uqnwvkqpu"cpf"qticpke"uwduvcpegu. pqv"qpn{"rnc{u"

vjg"tqng"qh"c"uqtdgpv"dwv"cnuq"ecvcn{¦gu"vjg"rtqeguu"qh"
hqtocvkqp"qh"j{ftqz{n"tcfkecnu0"Ukpeg"vjg"hqtocvkqp"qh"
j{ftqz{n"tcfkecnu"fwtkpi"c"HgpvqpÓu"tgcevkqp"ku"fktgevn{"
tgncvgf" vq" vjg"rtgugpeg"qh"Hg4-" kqpu." kv" ku" guugpvkcn" vq"
fgvgtokpg"yjgvjgt" vjg" rtgugpeg" qh" vjku"ogvcn" qp" vjg"
uwthceg"qh"cevkxcvgf"ectdqp"chhgevu"vjg"ghhgevkxgpguu"qh"
vjg" qzkfcvkqp" qh" vjg" cfuqtdgf" qticpke" uwduvcpegu0" Kp"
vjku"uvwf{."vjg"rtqdngo"ycu"cpcn{¦gf"wukpi"vjg"gzcorng"
qh"qzkfcvkqp"qh"rjgpqn"cfuqtdgf"qp"cevkxcvgf"ectdqp0

2. Experiment 

2.1. Isotherms of sorption of Fe(II) ions and phenol  

         from aqueous solutions on virgin and regenerated  

         activated carbons 

207"i" ucorngu"qh"fkhhgtgpv" cevkxcvgf" ectdqpu"ygtg"
ygkijgf"kpvq"eqpkecn"Þcumu"cpf"vtgcvgf"ykvj"422"eo5"

qh"uqnwvkqpu"eqpvckpkpi"Hg*KK+"kqpu"ykvj"eqpegpvtcvkqpu"
tcpikpi"htqo"307"oi1fo5" vq"62"oi1fo5"cpf"rjgpqn"
*Rj+"ykvj"eqpegpvtcvkqpu"tcpikpi"htqo"72"oi1fo5 to 

972"oi1fo50"Vjg"Þcumu"ygtg" vjgp" ujcmgp" hqt" vjtgg"
jqwtu0" Vjg" uqtrvkqp" kuqvjgtou"ygtg" fgvgtokpgf" hqt"
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A b s t r a c t
Vjku"uvwf{"cpcn{¦gu"vjg"ghhgev"qh"Hg"*KK+"kqpu"cfuqtdgf"qp"cevkxcvgf"ectdqp"qp"vjg"ghÝekgpe{"qh"rjgpqn"fgeqorqukvkqp."
wukpi"J4O4."Hg4-1J4O4"*HgpvqpÓu"tgcevkqp"+"cpf"3<3"JPQ5"uqnwvkqpu"*kp"vjg"vjktf"ecug."kp"vjg"rtgugpeg"qh"oketqycxgu+."
cpf."ceeqtfkpin{."vjgkt"ghhgev"qp"vjg"uqtrvkxg"ecrcekv{"qh"tgigpgtcvgf"cevkxcvgf"ectdqpu0"Vjg"ejgokecn"tgigpgtcvkqp"qh"
vjg"cevkxcvgf"ectdqpu"wukpi"vjg"Cfxcpegf"Qzkfcvkqp"Rtqeguu"*CQR+"ogvjqf"tguwnvgf"kp"rctvkcn"qzkfcvkqp"qh"vjg"cfuqtdgf"
qticpke"uwduvcpeg0"Vjg"rtgugpeg"qh"Hg*KK+"kqpu"kortqxgf"vjg"ghÝekgpe{"qh"vjg"tgigpgtcvkqp"rtqeguu0"Vjg"qzkfcvkqp"qh"vjg"
cfuqtdgf""rjgpqn."jqygxgt."ecwugf"c"ukipkÝecpv"nquu"qh"ocuu"qh"vjg"cevkxcvgf"ectdqp0
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rjgpqn." Hg4-" kqpu." cpf" rjgpqn" cpf" Hg4-" kqpu" kp" vjg"
hqnnqykpi"qtfgt<"H/522/Rj."H/522/Hg/Rj."H/522/Rj/
Hg"cpf"H/522/*Hg1Rj+0

2.2. Determination of the concentrations of Fe2+ ions  

         and phenol

Vjg"ogvcn" eqpegpvtcvkqp" ycu" fgvgtokpgf" vjtqwij"
OGTEM" Urgevtqswcpv" vguvu" wukpi" c" Urgevtqswcpv"
PQXC" 82" urgevtqrjqvqogvgt0" Vjg" eqpegpvtcvkqp" qh"
rjgpqn" ycu" guvcdnkujgf" wukpi" c" icu" ejtqocvqitcrj"
gswkrrgf" ykvj" c" Vjgtoq" UekgpvkÝe" OU" Hqewu" IE"
fgvgevqt" cpf" c"VTCEG/VT/3OU" eqnwop." qrgtcvkpi"
cv"vgorgtcvwtgu"qh"62/482oE0

4050"Tgigpgtcvkqp"qh"cevkxcvgf"ectdqpu"d{"qzkfcvkqp" 
         of the adsorbed organic impurities

c0"wukpi"j{ftqigp"rgtqzkfg"
Hkxg/itco" ucorngu"qh" fkhhgtgpv" cevkxcvgf" ectdqpu."

ucvwtcvgf"ykvj" rjgpqn" cpf" ktqp" kqpu." ygtg"ygkijgf"
kpvq" Þcumu" cpf" vtgcvgf"ykvj" 422" eo5"qh" c" j{ftqigp"
rgtqzkfg" uqnwvkqp" ykvj" c" eqpegpvtcvkqp" qh" 209" O1N"
cpf" c"rJ"qh":030"Vjg" ucorngu"ygtg" vjgp"okzgf" hqt"
qpg" jqwt0" Vjg" j{ftqigp" rgtqzkfg" uqnwvkqp" ycu"
fgecpvgf."cpf"vjg"cevkxcvgf"ectdqpu"ygtg"tkpugf"Ýtuv"
ykvj"cekfkÝgf"fkuvknngf"ycvgt"*3z322"eo5+."vjgp"ykvj"
fkuvknngf"ycvgt" *6z322" eo5+." cpf." Ýpcnn{." ftkgf" cv" c"
vgorgtcvwtg"qh"59:M0"

d0"wukpi"HgpvqpÓu"tgcevkqp
Hkxg/itco" ucorngu" qh" vjg" cpcn{¦gf" cevkxcvgf"

ectdqpu." ucvwtcvgf"ykvj" rjgpqn" cpf" ktqp" kqpu." ygtg"
rncegf"kp"422"eo5"eqpkecn"Þcumu"cpf"vtgcvgf"ykvj"322"
eo5"qh"fkuvknngf"ycvgt0"Vjgp."HgUQ6"cpf"J4Q4"solutions

*ykvj" c" rJ" qh" 5/6+" ygtg" cffgf" ukownvcpgqwun{."
ockpvckpkpi" c"ygkijv" tcvkq" qh" 3<7" dgvyggp" Hg4-"and

J4Q40"Vjg"ucorngu"ygtg"vjgp"ujcmgp"hqt"vjtgg"jqwtu0"
Uwdugswgpvn{." vjg" uqnwvkqp" ykvj" HgpvqpÓu" tgcigpv"
ycu" fgecpvgf." cpf" vjg" ectdqp"ycu" tkpugf" Ýtuv"ykvj"
c"dcuke"uqnwvkqp"*3z52"eo5+"ykvj"c"rJ"qh"\:"vq"uvqr"
vjg" qzkfcvkqp" tgcevkqp" cpf" vjgp"ykvj" fkuvknngf"ycvgt"
*6z322" eo5+" cpf." Ýpcnn{." ftkgf" cv" c" vgorgtcvwtg" qh"
59:"M"wpvkn"c"uqnkf"ocuu"hqtogf0

e0"wukpi"cp"JPQ5"uqnwvkqp"kp"vjg"rtgugpeg"qh
"""""""oketqycxgu
Vjg"ectdqp"ucorngu"ygtg" vtgcvgf"ykvj"c"3<3"JPQ5

uqnwvkqp" *vjg" rtqrqtvkqp" dgkpi" 3i" qh" tgigpgtcvgf"
cevkxcvgf"ectdqp"rgt"32"eo5"qh"vjg"qzkfk¦kpi"uqnwvkqp+"
cpf" vjgp" jgcvgf" hqt" 7" okpwvgu" wukpi" c" oketqycxg"
Ýgnf"ykvj" c" htgswgpe{" qh" 4672"OJ¦" rtqfwegf" d{" c"
Rnc¦ocvtqpkmc" WpkEngxgt" oketqycxg" okpgtcnk¦gt" cv"
:2'" qh" vjg" igpgtcvqtÓu" rqygt0" Vjg" uqnwvkqp" cdqxg"

vjg"ectdqp"ycu"fgecpvgf"vjtgg"vkogu0"Vjg"tgigpgtcvgf"
cevkxcvgf"ectdqpu"ygtg"tkpugf"ykvj"fkuvknngf"ycvgt"wpvkn"
c"pgwvtcn"tgcevkqp"ycu"tgcejgf0"Vjgp."vjg{"ygtg"ftkgf"
cv"c"vgorgtcvwtg"qh"59:"M"wpvkn"c"uqnkf"ocuu"hqtogf0"

2.4. Characteristics of the activated carbons

Vjg"rqtqwu"uvtwevwtg"ycu"fgvgtokpgf"d{"eqpfwevkpi"
nqy/vgorgtcvwtg" cfuqtrvkqp" qh" pkvtqigp" *99" M+0"
Vjg" kuqvjgtou" qh" cfuqtrvkqp" cpf" fguqtrvkqp" ygtg"
guvcdnkujgf" ykvj" vjg" xqnwogvtke" ogvjqf" d{" ogcpu"
qh"c"Uqtrvqocvke"3;22"cpcn{¦gt0"Vjg"vqvcn"eqpvgpv"qh"
vjg"cekfke"itqwru"ycu"fgvgtokpgf"vjtqwij"c"vkvtcvkqp"
cpcn{uku"ykvj"c"2023O"JEn" uqnwvkqp"d{" vkvtcvkpi" vjg"
gzeguu" qh" vjg" wptgcevgf" 2023O" PcQJ." yjkej" ycu"
rtgxkqwun{"wugf"hqt"vtgcvkpi"vjg"ectdqp"ucorngu0

3. Discussion of results

Kp" vjku" uvwf{." yg" cpcn{¦gf" vjg" uqtrvkqp" qh" rjgpqn"
*Rj+" qp" xktikp" H/522" cevkxcvgf" ectdqp" *H/522/Rj+"
cpf"H/522"cevkxcvgf"ectdqp"ykvj"rtgxkqwun{"cfuqtdgf"
Hg*KK+" kqpu"*H/522/Hg/Rj+." vjg"uqtrvkqp"qh"Hg*KK+" kqpu"
qp"vjg"ectdqp"ykvj"rtgxkqwun{"cfuqtdgf"rjgpqn"*H/522/
Rj/Hg+"cu"ygnn"cu"vjg"ukownvcpgqwu"uqtrvkqp"qh"rjgpqn"
cpf" ktqp" kqpu" *H/522/*Hg1Rj++0" Vjg" cevkxcvgf" ectdqp"
ugngevgf" hqt" vjg" vguvu." H/522." ku" ejctcevgtk¦gf" d{" cp"
gzvgpfgf" rqtqwu" uvtwevwtg" *Vcdng" 3+" cpf" oqfgtcvg"
uwthceg" cekfkv{0" Vjg" uqtrvkxg" ecrcekvkgu" qh" xktikp"
H/522ectdqp"kp"tgncvkqp"vq"rjgpqn"cpf"Hg*KK+"kqpu"ygtg"
3:2"oi1i"cpf"707"oi1i."tgurgevkxgn{"*Vcdng"4+0"Kv"ycu"
cnuq"hqwpf"vjcv"vjg"rtgxkqwun{"cfuqtdgf"Hg*KK+"kqpu"fkf"
pqv"tgfweg"vjg"uqtrvkqp"qh"rjgpqn0"Vjg"tguwnvu"kpfkecvg"
vjcv"ktqp"kqpu"ygtg"uqtdgf"qp"cevkxg"egpvtgu"qvjgt"vjcp"
rjgpqn." dwv" vjg{" cevkxgn{"rctvkekrcvgf" kp" vjg"rtqeguu0"
Vjg" Ýpfkpiu" eqttgurqpf" vq" vjg" tguwnvu" rtgugpvgf" kp"
]3/5_."yjkej"uwiiguv"vjcv"vjg"uqtrvkqp"qh"ogvcnu"vcmgu"
rnceg"qp" cekfke"qz{igp"itqwru"qp" vjg" uwthceg"qh" vjg"
cevkxcvgf"ectdqp."yjkng"vjg"rtgugpeg"qh"dcuke"hwpevkqpcn"
itqwru"eqpvtkdwvgu"vq"vjg"uqtrvkqp"qh"rjgpqn0"Oqtgqxgt."
vjg"rtgugpeg"qh"ogvcn"kortqxgu"vjg"uqtrvkqp"qh"rjgpqn"
cu"c"tguwnv"qh"fqpqt/ceegrvqt"kpvgtcevkqpu0"Vjg"uqtrvkqp"
qh"vjg"ogvcn"kqpu"qp"vjg"cevkxcvgf"ectdqp"ykvj"cfuqtdgf"
rjgpqn"ycu"nqygt."k0g0"7"oi1i"hqt"Hg*KK+0"Vjku"kpfkecvgu"
vjcv." dgecwug" qh" vjgkt" uk¦g." vjg" cfuqtdgf" rctvkengu" qh"
rjgpqn" eqxgt" vjg" cevkxg" egpvtgu" ecrcdng" qh" uqtrvkqp"
qh"vjg"ogvcn"kqpu"qt"ejcpig"vjg"ejgokecn"ejctcevgt"qh"
vjg"uwthceg"qh"vjg"cevkxcvgf"ectdqp0"Vjg"uqtrvkqp"htqo"
vjg"ogvcn"kqp/rjgpqn"okzvwtg."H/522/*Hg1Rj+."ku"owej"
nqygt="kv"ku"6"oi1i"cpf"332"oi1i"hqt"Hg*KK+"cpf"rjgpqn."
tgurgevkxgn{0"Vjku"okijv"dg"c"tguwnv"qh"vjg"eqorgvkvkqp"
kp" vjg" fkhhwukqp" tgikqp" cu" ygnn" cu" vjg" qeewttgpeg" qh"
fqpqt/ceegrvqt" kpvgtcevkqpu" dgvyggp" rjgpqn" cpf" ktqp"
kqpu"kp"vjg"uqnwvkqp0
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Table 2."Eqorctkuqp"qh"vjg"uqtrvkxg"ecrcekv{"qh"vjg"xktikp"
cevkxcvgf"ectdqp."H/522."kp"tgncvkqp"vq"ktqp"kqpu"cpf"rjgpqn"
htqo"cswgqwu"uqnwvkqpu."ceeqtfkpi"vq" vjg"qtfgt"qh"uqtdgf"
uwduvcpegu

F-300 activated

carbon-component sorbed

cu"vjg"Þtuv/eqorqpgpv"
sorbed as the second

(sorption from the mixture)

Sorptive capacity  

for iron ions, 

mg/g

Sorptive capacity  

for phenol,

mg/g

F-300 – 180

F-300-Fe-Ph 5.5 170

F-300-Ph-Fe 5.0 180

F-300-(Fe/Ph) 6.0 110

Ucvwtcvgf"ykvj" rjgpqn" cpf" ktqp" kqpu." vjg" ucorngu"
qh"cevkxcvgf"ectdqpu"ygtg"vjgp"uwdlgevgf"vq"ejgokecn"
tgigpgtcvkqp"wukpi"vjg"hqnnqykpi"qzkfk¦kpi"cigpvu<"c"
3<3" JPQ5" uqnwvkqp." kp" vjg" rtgugpeg" qh"oketqycxgu"
]5_."c"209"O"J4Q4"uqnwvkqp"ykvj"c"rJ"qh":03."yjkej."
cu"uvcvgf"kp"Tgh0"]6_."eqpvtkdwvgu"vq"vjg"hqtocvkqp"qh"
QJ*"tcfkecnu."cpf"cp"Hg4-1J4Q4"uqnwvkqp"ykvj"c"rJ"qh"
5/6"*HgpvqpÓu"tgcevkqp+."tgurqpukdng"hqt"vjg"hqtocvkqp"
qh"QJ*" tcfkecnu0" Kv" ujqwnf"dg"pqvgf" vjcv" vjg"coqwpv"
qh"qzkfcpv" kp"vjg"tgcevkqp"gpxktqpogpv"ycu"ugngevgf"
kp" uwej" c" yc{" cu" vq" gpuwtg" qzkfcvkqp" eqpfkvkqpu"
ceeqtfkpi"vq"uvqkejkqogvt{0
Hktuv." kv" ycu" xkvcn" vq" cuuguu" vjg" kpÞwgpeg" qh" vjg"

qzkfcpvu"qp"vjg"H/522"cevkxcvgf"ectdqp0"Vjg"tguwnvu"kp"
Vcdng"3"ujqy"vjcv"vjg"qzkfcpvu"ygtg"tgurqpukdng"hqt"vjg"
ejcpigu"kp"vjg"rqtqwu"uvtwevwtg"cu"ygnn"cu"vjg"ejgokecn"
rtqrgtvkgu"qh"vjg"uqtdgpv"uwthceg0"Vjg"itgcvguv"ejcpigu"
ygtg" fwg" vq" vjg" cevkqp" qh" 3<3" pkvtke" cekf" *X+" qp" vjg"
cevkxcvgf"ectdqp0"Cv" vjg"dqknkpi"rqkpv"qh" vjg"uqnwvkqp"
gzrqugf" vq" oketqycxgu." vjgtg" ycu" c" uwduvcpvkcn"
fgetgcug"kp"vjg"uwthceg"ctgc"htqo";87"o41i"vq":72"o41i."
cpf"c"ukownvcpgqwu"kpetgcug"kp"vjg"rqtg"xqnwog."yjkej"
uwiiguvu"fguvtwevkqp"qh"vjg"oketqrqtgu"cpf"c"tkug"kp"vjg"
xqnwog"qh"oguqrqtgu0"Vjg"jkij"cekfkv{"qh"vjg"uwthceg"
vguvkÝgu"vq"c"eqpukfgtcdng"kpetgcug"kp"cekfke"hwpevkqpcn"
itqwru0"Vjg"rtgugpeg"qh"j{ftqigp"rgtqzkfg"cu"ygnn"cu"

HgpvqpÓu"tgcigpv"tguwnvu"kp"c"ukipkÝecpv"kpetgcug"kp"vjg"
uwthceg"cekfkv{"chvgt"qzkfcvkqp."dwv"vjg"ejcpigu"kp"vjg"
rqtqwu"uvtwevwtg"ctg"pginkikdng0"Kv"ujqwnf"dg"gorjcuk¦gf"
vjcv"kp"gcej"ecug"vjgtg"ycu"c"eqpukfgtcdng"nquu"qh"ocuu"
qh"vjg"cevkxcvgf"ectdqp0
Crrn{kpi" cpcnqiqwu" eqpfkvkqpu" qh" qzkfcvkqp" hqt"

ectdqpu" ucvwtcvgf" ykvj" rjgpqn" cpf" ogvcn" kqpu." k0g0"
Hg*KK+."tguwnvgf"kp"rctvkcn"qzkfcvkqp"qh"rjgpqn0"Kv"ycu"
rquukdng"vq"tgwug"vjg"cevkxcvgf"ectdqpu"vq"tgoqxg"vjg"
uwduvcpeg" htqo" cp" cswgqwu" uqnwvkqp0"Vjg" tguwnvu" kp"
Vcdng"5"kpfkecvg"vjcv<
Î" vjg" rctvkcn" qzkfcvkqp" qh" rjgpqn." qeewttkpi" chvgt"

vtgcvkpi"cevkxcvgf"ectdqp"ykvj"cp"J4Q4"qt"cp"Hg4-1
J4Q4"uqnwvkqp."ycu"pqv"fgrgpfgpv"qp"vjg"coqwpv"qh"
cfuqtdgf"Hg*KK+" kqpu"qt" vjg"qtfgt"qh" uqtrvkqp=" vjg"
rctvkcn" qzkfcvkqp" cnnqygf" tguqtrvkqp" qh" 322"oi1i"
qh"rjgpqn="vjg"uqtrvkqp."jqygxgt."ycu"jkijgt"kp"vjg"
rtgugpeg"qh"Hg*KK+" kqpu"cfuqtdgf"d{" vjg"cevkxcvgf"
ectdqpu="fktgev"cevkqp"qh"j{ftqigp"rgtqzkfg"fkf"pqv"
ngcf"vq"rjgpqn"qzkfcvkqp=

Î" crrn{kpi"c"3<3"JPQ5"uqnwvkqp"qp"ectdqpu"ucvwtcvgf"
ykvj"rjgpqn"cpf"Hg*KK+"kqpu"ecwugf"c"eqpukfgtcdng"
fgetgcug"kp"vjg"uqtrvkxg"ecrcekv{"qh"vjg"ectdqpu"kp"
tgncvkqp"vq"rjgpqn"htqo"3:2"oi1i"vq";2"oi1i"fwg"vq"
qzkfcvkqp="vjg"uqtrvkxg"ecrcekv{"qh"vjg"ectdqpu"ykvj"
tgictf"vq"ktqp"kqpu"ycu"jkijgt"hqt"ectdqp"ucvwtcvgf"
ykvj"rjgpqn"qpn{"*H/522/Rj+"vjcp"hqt"xktikp"ectdqp"
*H/522+0
Kp" uvwf{kpi" vjg" ghÝekgpe{" qh" qzkfcvkqp" qh" rjgpqn"

cfuqtdgf"qp"vjg"H/522"cevkxcvgf"ectdqp."kv"ycu"hqwpf"vjcv"
vjg"qzkfcvkqp"ycu"qpn{"rctvkcn"wpfgt"vjg"rtgfgvgtokpgf"
eqpfkvkqpu."ockpvckpkpi"vjg"uvqkejkqogvtke"tcvkq"qh"vjg"
cfuqtdgf"qticpke"uwduvcpeg"vq"vjg"qzkfcpv0"Vjku"okijv"
dg"fwg"vq"vjg"hcev"vjcv"rjgpqnu"cfuqtdgf"qp"cevkxcvgf"
ectdqpu"ctg"rtqpg"vq"rqn{ogtk¦cvkqp."yjkej"ku"nkmgn{"vq"
ejcpig" vjg"qzkfcvkqp"rtqeguu0"Oqtgqxgt." vjg" coqwpv"
qh"qzkfcpv"tgswktgf"hqt"vjg"tgcevkqp"oc{"dg"jkijgt"vjcp"
yjgp" vjg" rtqeguu" vcmgu" rnceg" kp" c" uqnwvkqp0"Cpqvjgt"
tgcuqp"hqt"vjg"rctvkcn"qzkfcvkqp"qh"rjgpqn"okijv"dg"vjg"
tgcevkqp"qh"vjg"qzkfcpv"ykvj"vjg"ectdqp"ocvtkz."yjkej"
tguwnvu"kp"c"eqpukfgtcdng"nquu"qh"ocuu"qh"vjg"cevkxcvgf"

Table 1."Ejctcevgtkuvkeu"qh"vjg"xktikp"H/522"cpf"tgigpgtcvgf"ectdqpu

Samples Oxidation conditions S [m2/g] V [cm3/g] Surface acidity [mmol/g] Mass loss [%]

F-300 – 965 0.57 0.57 –

F-300/HNO
3

activated carbon/1:1 HNO
3
/2450 MHz/80%/5 min 850 0.72 2.20 25

F-300/ H
2
O

2
activated carbon/ 0.7 M H

2
O

2
/L/60 min 960 0.68 1.60 12

F-300/Fe/ H
2
O

2
Fe : H

2
O

2
 1:5/60min 910 0.70 1.80 22
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ectdqp0"Vjg" rtgugpeg" qh"ogvcn" qp" vjg" uwthceg" qh" vjg"
cevkxcvgf"ectdqp"ku"cnuq"tgurqpukdng"hqt"c"itgcvgt"nquu"
qh"vjg"uqtdgpv"ocuu0
Table 3."Cuuguukpi"vjg"uqtrvkxg"ecrcekv{"qh"vjg"urgpv"H/522"
cevkxcvgf"ectdqp"ceeqtfkpi"vq"vjg"tgigpgtcvkqp"eqpfkvkqpu"
cpf"vjg"qtfgt"qh"uqtdgf"uwduvcpegu

Regenerated  

activated

carbon

Regenerating/oxidizing  

agent

Sorptive capacity

of regenerated

activated carbon, mg/g

Unary

solutions

Mixture

(Fe/Ph)

Fe Ph Fe Ph

F-300

H
2
O

2
4 120 4 120

Fe/ H
2
O

2
6 110 6 100

1:1 HNO
3

6 80 6 90

F-300-Fe-Ph

H
2
O

2
2 110 2 120

Fe/ H
2
O

2
3 100 3 100

1:1 HNO
3

3 90 3 90

F-300-Ph-Fe

H
2
O

2
2 120 2 120

Fe/ H
2
O

2
2 110 2 100

1:1 HNO
3

3 90 3 90

F-300-(Fe/Ph)

H
2
O

2
2 120 2 120

Fe/ H
2
O

2
2 100 2 100

1:1 HNO
3

3 90 3 90

Vjg" tguwnvu" ujqy" vjcv" vjg" ejgokecn" tgigpgtcvkqp"
qh"vjg"cevkxcvgf"ectdqpu"ucvwtcvgf"ykvj"rjgpqn"wukpi"
uwej" qzkfcpvu" cu" J4Q4" cpf" Hg

4-1J4Q4 resulted in 

rctvkcn"qzkfcvkqp"qh" vjg"cfuqtdgf"qticpke"uwduvcpeg0"
Vjg" rtgugpeg" qh" cfuqtdgf" Hg*KK+" kqpu" kpetgcugf" vjg"
ghÝekgpe{"qh" vjg" tgigpgtcvkqp." cpf." kp"eqpugswgpeg."
vjg" uqtrvkxg" ecrcekvkgu" qh" vjg" tgigpgtcvgf" cevkxcvgf"
ectdqpu0" Jqygxgt." vjg" qzkfcvkqp" qh" vjg" cfuqtdgf"
qticpke"uwduvcpeg"ngf"vq"c"eqpukfgtcdng"ocuu"nquu"qh"
vjg"cevkxcvgf"ectdqp0

Tjg" yqtm" tgrqtvgf" jgtgkp" jcu" dggp" wpfgtvcmgp" cu" rctv" qh"
rtqlgev"P"P427"3;;5"55"hwpfgf"d{"vjg"Okpkuvt{"qh"Uekgpeg"cpf"
Jkijgt" Gfwecvkqp0" Kp" vjg" cecfgoke" {gct" 423314234." Cppc"
Rkejgvc/QngW."yjq"ku"c"RjF"uvwfgpv"cv"vjg"Mkgneg"Wpkxgtukv{"
qh" Vgejpqnqi{." jcu" dggp" cyctfgf" c" itcpv" eq/Ýpcpegf" d{"
vjg" GW" Gwtqrgcp" Uqekcn" Hwpf" ykvjkp" vjg" Rtqitcoog" hqt"
vjg"Fgxgnqrogpv"qh" vjg"Gfwecvkqpcn"Rqvgpvkcn"qh" vjg"Mkgneg"
Wpkxgtukv{"qh"Vgejpqnqi{<"Gfwecvkqp"hqt"uweeguu."Citggogpv"
Pq"WFC/RQMN026023023/22/39712:/25."Rtkqtkv{"KX."Ogcuwtg"
603."Cevkqp"603030
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Mkpgvke" uvwf{"cpf"j{ftqigp"rgtqzkfg" eqpuworvkqp"qh"
rjgpqnke" eqorqwpfu" qzkfcvkqp" d{" HgpvqpÓu" tgcigpv."
Mqtgcp"L0"Ejgo0"Gpi0."422;."48*3+."rr0"6:/780

]8_" Tkejctf"U0."Jqtpi"T0U0."Vugpi"K0/Ejkp.<"Tgigpgtcvkqp"
qh" itcpwnct" cevkxcvgf" ectdqp" ucvwtcvgf"ykvj" cegvqpg"
cpf"kuqrtqr{n"cneqjqn"xkc"c"tgektewncvkqp"rtqeguu"wpfgt"
J4Q41WX"qzkfcvkqp."Lqwtpcn"qh"Jc¦ctfqwu"Ocvgtkcnu."
422:."376."rr0"588/5940

]9_" Vgmkp"J0."Dknmc{"Q0."Cvcdgtm"U0U0."Dcnvc"V0J0."Egtkdcuk"
J0." Ucpkp" F0." Hknk¦" D0" Fkngm" H0D0." [gvku" W0<"Wug" qh"
Hgpvqp" qzkfcvkqp" vq" kortqxg" vjg" dkqfgitcfcdknkv{" qh"
c" rjctocegwvkecn" ycuvgycvgt." Lqwtpcn" qh" Jc¦ctfqwu"
Ocvgtkcnu."4228."D358."rr0"47:/4870

]:_" Vqngfq" N0E0." Uknxc" C0E0D0." Cwiwuvk" T0." Nciq" T0O0<"
Arrnkecvkqp"qh"Hgpvqpbu"tgcigpv"vq"tgigpgtcvg"cevkxcvgf"
ectdqp" ucvwtcvgf" ykvj" qticpqejnqtq" eqorqwpfu."
Ejgoqurjgtg."4225."72."rr0"326;/32760

];_"Xkfke"T0F0." Uwkfcp"O0V0." Uqtkcn"I0C0."Dtgppgt"T0E0<"
Ghhgev"qh"oqngewnct"qz{igp"qp"cfuqtrvkxg"ecrcekv{"cpf"
gzvtcevkqp"ghÝekgpe{"qh"itcpwnct"cevkxcvgf"ectdqp"hqt"
vjtgg"qtvjq/uwduvkvwvgf"rjgpqnu."Lqwtpcn"qh"Jc¦ctfqwu"
Ocvgtkcnu."3;;6."Xqn0"5:."rr0"595/5::0
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Qegpc"yr̅{yw"¦ccfuqtdqycp{ej" 
pc"yQinw"cmv{yp{o"lqp„y"ﾈgnc¦c" 

pc"umwvge¦pqｬ6"fgitcfcelk" 
¦cpkge¦{u¦e¦gv"qticpke¦p{ej"y{dtcp{ok" 

e¦{ppkmcok"wvngpkclBe{ok

30"Yrtqycf¦gpkg
Wuwycpkg" ¦g" Wekgm„y" vqmu{e¦p{ej" uwduvcpelk" qt/

icpke¦p{ej"vq"vtwfp{"k"¦Žqcqp{"rtqdngo"y{ocicl>e{"
uvquqycpkc" t„cpqtqfp{ej" ogvqf" Ý¦{e¦p{ej." ejg/
oke¦p{ej." gngmvtqejgoke¦p{ej" qtc¦" dkqnqike¦p{ej0"
U¦e¦gi„npkg"vtwfpg"lguv"qe¦{u¦e¦cpkg"Wekgm„y"rqejq/
f¦>e{ej"¦"rt¦go{uŽw"ejgoke¦pgiq."rgvtqejgoke¦pg/
iq."mqmuqypke¦giq"qtc¦"hctocegwv{e¦pgiq"¦cykgtc/
l>e{ej"ctqocv{e¦pg"¦yk>¦mk"qticpke¦pg"y"v{o"hgpqn"
k"lgiq"rqejqfpg0"Y"qfpkgukgpkw"fq"v{ej"Wekgm„y"eq/
tc¦" e¦CWekgl" tq¦yccc" ukC" oqcnkyqW5" y{mqt¦{uvcpkc"
tgcmelk" wvngpkcpkc" ¦cpkge¦{u¦e¦gM"qticpke¦p{ej"og/
vqf>"CQR"*Cfxcpegf"Qzkfcvkqp"Rtqeguu+"¦"y{mqt¦{/
uvcpkgo"J4Q4" nwd" tgcmelk"Hgpvqpc" *Hg

4-1J4Q4+" ]6."7."
;_0" Y" v{o" rt¦{rcfmw" e¦{ppkmkgo" wvngpkcl>e{o" u>"
igpgtqycpg" y" Wtqfqykumw" tgcmelk" tqfpkmk" j{ftqm/
u{nqyg" ]6/;_0"Tq¦yccc" ukC" t„ypkgc"oqcnkyqW5"rtq/
ycf¦gpkc"rtqeguw"wvngpkgpkc"¦yk>¦m„y"qticpke¦p{ej"
rq"kej"ye¦gWpkglu¦{o"¦ccfuqtdqycpkw"pc"yCinw"cm/
v{yp{o"]6/;_0"Lgfpqe¦gWpkg"lcm"yumc¦wl>"fcpg"nkvg/
tcvwtqyg" ]6."8.":.";_"yCikgn"cmv{yp{"yrtqycf¦qp{"
fq" tq¦vyqtw"pcfvngpmw"yqfqtw" lcm" k"Hg4-1J4Q4"qtc¦"
uwduvcpelg" qticpke¦pg. pkg" v{nmq" rgŽpk" tqnC" uqtdgpvw"
cng"t„ypkgc"mcvcnk¦wlg"rtqegu"rqyuvcycpkc"tqfpkm„y"
j{ftqmu{nqy{ej0"¥"wycik"pc"vq."cg"y"tgcmelk"Hgpvqpc"
rqyuvcycpkg" tqfpkm„y"j{ftqmu{nqy{ej" lguv"dg¦rq/
Wtgfpkq"¦yk>¦cpg"¦"qdgepqWek>"lqp„y"Hg4-"rqyuvclg"
r{vcpkg." e¦{" qdgepqW5" vgiq" ogvcnw" pc" rqykgt¦ejpk"
yCink" cmv{yp{ej" yrŽ{yc" pc" ghgmv{ypqW5" wvngpkg/
pkc" ¦ccfuqtdqycp{ej" uwduvcpelk" qticpke¦p{ej0" Vq"
¦cicfpkgpkg" lguv" rt¦gfokqvgo" rtg¦gpvqycpgl" rtce{"
k" lguv" cpcnk¦qycpg" pc" rt¦{mŽcf¦kg" wvngpkcpkc" hgpqnw"
¦ccfuqtdqycpgiq"pc"yCinw"cmv{yp{o0

40"E¦Qｬ6"fqｬykcfe¦cnpc
4030"K¦qvgto{"uqtrelk"lqp„y"Hg*KK+"qtc¦"hgpqnw"¦"tq¦vyqt„y" 
"""""""""yqfp{ej"pc"yQinw"cmv{yp{o"ｬykgﾈ{o"k"yQincej" 
"""""""""¦tgigpgtqycp{ej"
Y"mqndcej"uvqcmqy{ej"qfyccqpq"rq"2.7"i"dcfc/

p{ej" yCink" cmv{yp{ej0" Pcyccmk" ¦cfcycpq" qfrq/
ykgfpkq" tq¦vyqtcok" *q"qdlCvqWek"422"eo5+" ¦cykgtc/
l>e{ok"lqp{"Hg*KK+"y"¦cmtgukg"uvCcgM"qf"3.7"oi1fo5

fq"62"oi1fo5"qtc¦"hgpqn" *Rj+"y"¦cmtgukg"uvCcgM"qf"
72"oi1fo5"fq"972"oi1fo50"EcŽqW5"y{vt¦>ucpq"rt¦g¦"
5" iqf¦kp{0" Y{¦pce¦qpq" k¦qvgto{" uqtrelk" hgpqnw"
H/522/Rj" k" ¦" tq¦vyqt„y" yqfp{ej" y" qfrqykgfpkgl"
mqnglpqWek"*H/522/Hg/Rj."H/522/Rj/Hg+"k"kej"okgu¦c/
pkp{"H/522/*Hg1Rj+0"

4040"Q¦pce¦cpkg"uvQﾈgpkc"lqp„y"Hg4-"k"hgpqnw
UvCcgpkg" ogvcnw" q¦pce¦qpq" ¦" y{mqt¦{uvcpkgo"

vguv„y"OGTEM"Urgevtqswcpv"rt¦{"wc{ekw" urgmvtq/
hqvqogvtw" Urgevtqswcpv" PQXC" 820 UvCcgpkg" hgpqnw"
q¦pce¦cpq" ¦" y{mqt¦{uvcpkgo" ejtqocvqitchw" ic¦q/
ygiq"¦"fgvgmvqtgo"OU"Hqewu"IE"Vjgtoq"UekgvkÝe."
¦"mqnwop>"VTCEG/VT/3OU."rtcewl>egiq"y"¦cmtgukg"
vgorgtcvwt"62/482oE0

4050"Tgigpgtcelc"yQink"cmv{yp{ej"rqrt¦g¦"wvngpkcpkg" 
          ¦ccfuqtdqycp{ej"¦cpkge¦{u¦e¦gv"qticpke¦p{ej"

c0"pcfvngpmkgo"yqfqtw"
Pcyccmk"7"i"dcfcp{ej"yCink"cmv{yp{ej"rq"pcu{/

egpkw"hgpqngo"k"lqpcok"cgnc¦c"¦cfcycpq"422"eo5"tq¦/
vyqtw"pcfvngpmw"yqfqtw"q"uvCcgpkw"2.9"O1N"q"rJ":.3"
k"ecŽqW5"okgu¦cpq"rt¦g¦"3"iqf¦kpC0"PcuvCrpkg"tq¦vy„t"
pcfvngpmw" yqfqtw" fgmcpvqycpq." c" yCing" cmv{ypg"
rt¦go{ycpq"3z322"eo5"¦cmycu¦qpgl"yqf{"fguv{nq/
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ycpgl"qtc¦"6z322"eo5"yqf{"fguv{nqycpgl"k"pcuvCrpkg"
uwu¦qpq"y"vgorgtcvwt¦g"59:"M0"

d0"¦"y{mqt¦{uvcpkgo"tgcmelk"Hgpvqpc"
Y"mqndcej"uvqcmqy{ej"q"rqlgopqWek"422"eo5 od/

yccqpq"rq"7"i"mccfgiq"¦"dcfcp{ej"yCink"cmv{yp{ej"
pcu{eqp{ej"hgpqngo"k"lqpcok"cgnc¦c."c"pcuvCrpkg"fq/
fcpq"rq"322"eo5"yqf{"fguv{nqycpgl."rq"e¦{o"yrtq/
ycf¦qpq" lgfpqe¦gWpkg" tq¦vyqt{" HgUQ6" k" J4Q4" *rJ"
tq¦vyqtw"y{pqukŽq"5/6+"¦cejqywl>e"uvquwpgm"yciqy{"
Hg4-"<"J4Q4"lcm"3<7"k"ecŽqW5"y{vt¦>ucpq"rt¦g¦"5"iqf¦kp{0"
PcuvCrpkg" tq¦vy„t"¦"qfe¦{ppkmkgo"Hgpvqpc"fgmcpvq/
ycpq."yCikgn"rŽwmcpq"52"eo5"tq¦vyqtgo"¦cucf{"q"rJ"
\:" *y"egnw"rt¦gtycpkc" tgcmelk" wvngpkgpkc+" qtc¦"yqf>"
fguv{nqycp>" *6z322" eo5+" k" uwu¦qpq" y" vgorgtcvwt¦g"
59:"M"fq"uvcŽgl"ocu{0

e0"y"Wtqfqykumw"mycuw"JPQ5"y"qdgepqWek"okmtqhcn
PcyccmC" yCinc" ¦cfcycpq" tq¦vyqtgo" mycuw" 3<3"

JPQ5" *y" rtqrqtelk" 3" i" tgigpgtqycpgiq" yCinc" cm/
v{ypgiq<"32"eo5" tq¦vyqtw"wvngpkcl>egiq+" k"qit¦gyc/
pq" rt¦g¦" 7" okpwv" ¦" y{mqt¦{uvcpkgo" rqnc" okmtqhcn"
q" e¦CuvqvnkyqWek" 4672"OJ¦" *y{mqt¦{uvwl>e" okpgtc/
nk¦cvqt" okmtqhcnqy{" WpkEngxgt" Ýto{" Rnc¦ocvtqpkmc"
rt¦{"y{mqt¦{uvcpkw":2'"oqe{"igpgtcvqtc+0"PcuvCrpkg"
tq¦vy„t" ¦pcf"yCinc" ¦ngycpq0" RtqegfwtC" rqyvct¦cpq"
vt¦{mtqvpkg0" ¥tgigpgtqycpg" yCing" cmv{ypg" rŽwmcpq"
yqf>"fguv{nqycp>"fq"qfe¦{pw"qdqlCvpgiq."c"pcuvCrpkg"
uwu¦qpq"y"vgorgtcvwt¦g"59:"M"fq"uvcŽgl"ocu{0"

4060"Ejctcmvgt{uv{mc"yQink"cmv{yp{ej
UvtwmvwtC"rqtqycv>"qmtgWnqpq"pc"rqfuvcykg"dcfcM"

pkumqvgorgtcvwtqygl" cfuqtrelk" c¦qvw" *99" M+0" K¦q/
vgtoC"cfuqtrelk" k"fguqtrelk"y{¦pce¦qpq"ogvqf>"qd/
lCvqWekqy>" rt¦{" wc{ekw" crctcvw" Uqtrvqocvke" 3;220"
Uwoct{e¦p>" ¦cyctvqW5" itwr" q" ejctcmvgt¦g" mycuq/
y{o"q¦pce¦qpq"y"cpcnk¦kg"okctge¦mqygl"tq¦vyqtgo"
2.23O" JEn" qfokctge¦mqywl>e" pcfokct" pkgrt¦gtg/
ciqycpgiq"2.23O"PcQJ."mv„t{o"wrt¦gfpkq"¦cfcpq"
rt„dmk"dcfcp{ej"yCink0

50"Qo„ykgpkg"y{pkm„y
Y"rkgtyu¦{o"gvcrkg"dcfcM"rt¦grtqycf¦qpq"uqtr/

elC"hgpqnw"*Rj+"pc"Wykgc{o"yCinw"cmv{yp{o"H/522"
*H/522/Rj+." pc" yCinw" cmv{yp{o" H/522" ¦" ¦ccfuqt/
dqycp{ok" ye¦gWpkgl" lqpcok" Hg*KK+" *H/522/Hg/Rj+"
qtc¦" uqtrelC" lqp„y"ogvcnw" Hg*KK+" pc"yCinw" ¦" ¦ccf/
uqtdqycp{o"ye¦gWpkgl" hgpqngo" *H/522/Rj/Hg+." lcm"
t„ypkgc"t„ypqe¦gup>"uqtrelC" hgpqnw" k" lqp„y"cgnc¦c"
*H/522/*Hg1Rj++0"Y{dtcp{"fq"dcfcM"yCikgn"cmv{yp{"
H/522" ejctcmvgt{¦wlg" ukC" tq¦ykpkCv>" uvtwmvwt>" rqtq/
ycv>"*vcd0"3+."wokctmqycp>"mycuqyqWek>"rqykgt¦ej/

pk0"Y{¦pce¦qpc"¦fqnpqW5"uqtre{lpc"Wykgcgiq"yCinc"
H/522"y¦inCfgo"hgpqnw"y{pquk"3:2"oi1i."y¦inCfgo"
lqp„y"Hg*KK+"y{pquk"7.7"oi1i"*vcd0"4+0"Lgfpqe¦gWpkg"
uvykgtf¦qpq."cg"¦ccfuqtdqycpg"ye¦gWpkgl"lqp{"Hg*KK+"
pkg"yrŽ{ycl>"pc"¦opkglu¦gpkg"uqtrelk"hgpqnw0"Y{pk/
mk"vg"yumc¦wl>."cg"lqp{"cgnc¦c"uqtdwl>"ukC"pc"kpp{ej"
egpvtcej"cmv{yp{ej"pkc"hgpqn."cng"t„ypkgc"cmv{ypkg"
we¦guvpke¦>"y" v{o"rtqegukg0" Lguv" vq"¦iqfpg"¦"fcp{/
ok" nkvgtcvwtqy{ok" ]3/5_" yumc¦wl>e{ok." cg" uqtrelc"
ogvcnk" ¦cejqf¦k" pc" mycuqy{ej" itwrcej" vngpqy{ej"
pc"rqykgt¦ejpk"yCinc"cmv{ypgiq."pcvqokcuv"uqtrelk"
hgpqnw" urt¦{lc" qdgepqW5" itwr" hwpme{lp{ej" q" ejc/
tcmvgt¦g"¦cucfqy{o0"Lgfpqe¦gWpkg"qdgepqW5"ogvcnw"
f¦kCmk"kpvgtcmelk"fqpqtqyq/cmegrvqtqygl"¦ykCmu¦cl>"
uqtrelC" hgpqnw0"Pcvqokcuv" uqtrelc" lqp„y"ogvcnw" pc"
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