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Abstract
Background and Purpose: Reactive dyes are the most commonly used dyes in textile industry. During
the dyeing process about 60 to 70 percent of consumer dye is fixed on the fibers. So about 10-15 % of
consumed reactive dyes enters into the wastewater and causes environmental problems. The aim of this
study was to remove Reactive Blue 19 and Reactive Red 198 dyes using activated carbon made from
waste of tree pruning grapes in a batch system.
Materials and Methods: In this study, activated carbon were synthesized with phosphoric acid in a ratio
of 1: 2 at 400 C °. Also the optimum conditions for maximum adsorption of reactive Blue 19 and Red 198
dyes was determined (pH=2, adsorption dose= 0.05 g/l, dye concentration = 300 mg/l, temperature =
60°C, solution volume =200 mL and contact time= 120 min).
Finding: Batch adsorption results showed that activated carbon sample with a surface area 1950 m?/g and

total pore volume 1.588 cm®/g and 51 percent pore size distribution in the range of micro-hole with the
maximum adsorption capacity 1154 mg/g for Reactive Bluel9 and 431 mg/g for Reactive Red 198 (In
optimum condition) has great potential for the removal of dyes. Experimental data for Reactive Blue 19
are more compliance with Freundlich model and experimental data for Reactive Red 198 are more
compliance with Langmuir model. Adsorption of dyes also be followed pseudo-second-order Kinetic
model.

Discussion and Conclusion: The study showed activated carbon produced from annual pruning
vineyards waste has high potential in the treatment of textile wastewater
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Table 2- Structural properties of the synthesized activated carbon
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Fig 2- SEM image of activated carbon (A) and precursor (B)
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Fig 6- The effect of Adsorbent dose on the
uptake and absorption capacity of Reactive
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absorption capacity of Reactive Blue 19

70
t 600
60 4
g o
S s Fso 2
3 £
] 3
& g
40 4
- 400
—8— Removal %
—%— ge.mg/g
304
F 300
2 4 6 8 10 12 14
pH

5) 9551, Ky i byl g iz e PH 51-0 JS
13A

Fig 5- The effect of PH on the uptake and
absorption capacity of Reactive Red 198

40 400
—e— Remowal %
—%— ge.mg/g
300
30 4
8 200 o
g S
é 20 4 £
5] &
e 100
10 4
o
01 T T T
2 4 6 8 10 12 14
pH

@Sl ol S
VAA o) 95515 91 gl 951, ) Bl aop0 g Ll o8 )b
olas ¥ g # sla 5o 50 coiy 4 il Gl slajge 5o
o il L ool oty gl 4 az g bl oo ools
PRPNICI U <JOR CRRVSRSTAR 7Y T{ IFVRYRR T ] IS NP
SVAA 3, 5S1, 55, Bis ao s 5 A3/AY 4 FY/AY 5114
S5, i do s ialyhl . cal 4Bl L2al538 VAIYE oy VEIAY

4 (e fwd g e pd 5d D32 s Gl Jdoa Wl e




WY

i) 00dalgs Jladon)S )5 (o 2

14 s 5351 sl o5, e lsme 2 et ey S31-A S0
ARV Sy 5:.25‘)5

Fig 8- The effect of Time on the uptake and
absorption capacity of Reactive Blue 19 and
Reactive Red 198

120

Removal%

T T T T T T
0 20 40 60 80 100 120 140

time,min

Sy adyl cdale 5306
L e slaccbile U S5, adyl clale 156 51 Jols> gl
el oa ools Hlas Ve g S 0 ¥ ply pH s e - mg/l
adgl S5, chale il L el jasie JSb j0 a5 jshiles
3 e 4 VAA 5, o815 VR 5l ST, SO, B> s y0
Ll oo ialS ao )0 YAIA 4 D0/A 5l 5 asy0 #YVA QY
390 Jld slo Col S5, adgl (YL clale (gl oSl 4 4z g
LYo T oy a5 5 00 o> olge iz ot oo 0lS 5L
Syl adyl SOy clale (lBI L ses o LaS @ls e
Gl Cd b o i a8 (gy5b 4 el bl il Qe
oo MO/l cclale 5 VA 8, 951, 9V ol 95T, S,
iz Cd b a8 G YEENE MYIG g MFIE s
el YYO MQ/G g YAS ol cwss ) e MO/l cdale o
LSS5 sladssge iSman Glall Jdoas wlgs oo yal nl &5
L b ol ail O3le ghv 5, 2 JW wdx slag b
S9y 2 o, Ko o Hameed clillas 5l oosl cunsy slaaisly
cbale l38l L aS ol o)ls Slyseen ob ol S5, i
O VAY 5l s i cnd b Yoo LYo mg/l 5l S, adyl

IVl ceb als3 av/ay mglg

Sy @i Cad)b g i Glime p G390 SV JSB
VAA o, 451,

Fig 7- The effect of Adsorbent dose on the
uptake and absorption capacity of Reactive

Red 198
90 300
80 1 F 280
70 4 F 260
60 F 240
2 o
g >
0 504 F220 &
£ o
I o
40 200
30 1 F 180
—8— Removal%
20 4 —A— ge, mglg F 160
10 T T T T T T 140
0.0 02 0.4 0.6 08 10 1.2 14
Adsorbent dose, g/100ml
w L. &
u‘L‘* uL‘) A

hos Lo )5 (sl S 30 oyl Sl (So eled e
ol (A IS 1o K, Bdo e o wled fyloy 13l 0400
Qoo wled Hloy a8l b aes o lias gull .ol ool sols
50 Bho Ao )0 (s g b o0 (Il S5 g0 2 B
Jdoan ol jo 8) Bis as)y0 000 o0 7, adsl wllax]
oialS Jolws any o, U pley cuddS L gu,y0iay (Jg 00,8
B s by K5y sla JsSge coda el jo ol audly
Sy sladsNge ploy SISl Gy g Wigd oo Sz Jub (n)S
Jtie Qe wlyd Hey0 sl colw an Sgpm Cand

Dal wge s



OSen g (5l

Ve olo (1305958 ¢V o ¥ o Lol i) dansmo (55519555 g pole \YA

Lses oo lzsly /o0 O/l Q3> e LYl PH o sl
Syl g S5, 90 ;e Bd> aspo Led (MIBIL SO 4 4z
5 S Gl a e | snld nl b oo Gl i
OO o5 i e 4 0 S5 sl JoSUse Ll
Slalllas (roizmen Sils sy o Jo oo 4 joS
3 K5, 90 o sl AH’ oolie a S ol las Seluoge s
2S5 8 sanmsylas AH’ S polie .o)ls 18 Cude odgamme
FUPSCHIN PR St GO OR[N NI B CUICH [ SO
GIPIL ool podle 0SS (oo gz K5 Joloee slos 38l
Sl Bl z b g JB 0950 50 ) sle JoSge &S > Led
e Sy B e Gl el cales 5o a5 sl oo Sl
5ol en g Alimohamadi leaib L mls opl 00,5
sl Jladep,S 5l ool LYAA o, 9551, ) oxbaw i
Loo ialy8l b aslllas ol 500,18 Slgsrad 55,5 atugs 5l ous
Bl do,0 g iz cd b ol 5 ilw ax o FO L0

Ivy] ol asl lsel

ol 35T, 5, b gy g B i Loo 1)) S
\4

Fig 11- The effect of Temperature on the
uptake and absorption capacity of Reactive
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1000

qe.mglg

o 20 40 60 80 100 120

Ce,mg/l

Scbile ;0 I3 5 5K sloopen slaJse -V JSb
VAA 8, 4351, ) calisee
Fig 14- Diagram isotherm models of
Langmuir, Freundlich for Reactive Red 198

400
PO
300 4 ="
P
2 .
=3 -
£ 200 4 s
I s
o /7
/
/
/
100 ,; ® AC
i Langmuir
——— Freundiich
0 T T T T
o 50 100 150 200 250

Ce,mg/l

9, 9551) ) Qi cud il g Bl Glie Lo SV SO
ARV

Fig 12- The effect of Temperatute on the
uptake and absorption capacity of Reactive

38 440
36 t 420
34 4 I 400
ES o
< =)
g 324 380 E
£ @
) o
o
30 1 - 360
—8— Removal%
—e— qe, mg/g
28 1 I 340
26 T T T T T T 320
0 10 20 30 40 50 60 70

Temprrature, C°

i Jol Slallas
3B O 0ot Qi s JsSse @98 (S8 @i sl
1) Sy oo Jols > 4y Qds a8 a8 Sl wule 5 mbo
cilisee slacdale | oslitl b anlae cpl o [¥] sas oo ojles
29=oSY gledes sl Jow VAA o, 5251, 5 VAol 051, K,
($1e 1555 45 o (ot 0 5 JUeb e 5l e 5
Slospd .l oo osls HLas (VF ) 5 (V) JSi o QT
Pl JolS gLl b oadsnidar S5y e G yiier Joe 0l o
232 lp (225 salal, S EdN B sleses ams e L,
OWENEY GCOUN I RUPRENIN RN R} § IRCUNIRK SWNHFCN SN
a5 Covl Fdasp cnlin g K Jobs cdale b ,0 i
ol b g Lo el b aes o s |y e wod > ol
Ll oand ools lis (F) Jooz 50 Jaw 50 (pl (Son
Gl a5 al asrine (Jow 90 ol (Sieer ol o ganlin
Fdos B slespr Jos (Ko o0 VA oy 551, K,
samoylid ke 4 (+133Y) neWSY 5l i, (+/299)
Godgdxa O 1/n Ol 3Bl o D3l s o9y Kenls
S-Skl ) mhaw Keali by 5 i Suls (e S g 00
5 Jsd BB i 1Y LN <A &S 550 0 [VY] 05 s



OSen g (5l

Ve olo (1305958 ¢V o ¥ o Lol i) dansmo (55519555 g pole

1¥f.

VA 5, 92351, 5 145k 9351, cslo 5, sl i 9 5905 csloopd sl sialy =¥ Jour

Table 3-.1sotherm parameters of Langmuir, Freundlich for Reactive Blue 19 and Reactive Red 198
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