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SEM MAG: 1‘.00&1 Det: InBeam
WD: 5.04 mm Bi: 7.00
View field: 208 pm  Date(m/dly): 0531118
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SEM MAG: 1.00 kx
WD: 4.98 mm BI: 10.00
View field: 208 pm  Date(midly): 0531/18

Det: InBeam

o) S bl s SEM. 5l N S

Sl w5 o Olaa b Ol —Clale oo s iy
ladde Jloslinal b ast ;) pove pw i o3sls g 2 5l
laddos oy ol 03 5 p Ol il 5L,
adal) 0505 5 (A daly) ol =550 (Y alaly) olo 5

W o3 p H a gy Ol Al b o g gl (4

LN[&—IJ=M— Ky Cot V)
Cq Q
C; 1
e W)
dprM
NS kynt—tkyn @)
Co -G

(mg/L) t Ol )s Ol oy, chle G VL Laily, 5o
(L/hmg) le g ol K (mg/L) ol 28 adsl clle (o
Oy 53 23l o (Mgfg) Dl ol 8k g
kyn ey =555 cappa Ol d (L/h) e 25 Q )
A3 00 ag Odw; OLe3 T 5 (min) Opdi ~0 5 20U

ol (min) ol 5 ad sl clale
Cow g @lﬁ
el Sl 5 3 3 S SEM slas ¥ 5 ) sle IS

bj_..lwﬂ odalis ..,\_Aba_a dL\:.\J fbjqu?AJ‘L“‘;" 93 > b

YoA



e Slad o 51 S Bl s sk 23l 3, Sy il SU 1 szl

SEM MAG: 100 x MIRA3 TESCAN

Det: iInBaam 1

WD: 4.97 mm Bi: 10.00 500 pm
View field: 2.08 mm Date(midiy): 05/31/18

SEM MAG: 100 x MIRA3 TESCAN

Det: InBaam

WD: 4.97 mm Bi: 10.00 500 pm
View field: 2.08 mm Date(midiy): 05/31/18
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Abstract

In this research, the nitrate removal by beech leaves was investigated in batch and column systems. The batch
experiment was performed to address the effect of pH, contact time, adsorbent dosage and initial nitrate ion
concentration on the nitrate removal. The results showed that with an increase in pH, the removal efficiency and
adsorption capacity were decreased and nitrate removal by millimeter and nano adsorbent beech leaves reached
equilibrium 120 and 90 minutes after experiment, respectively. With an increase in the nitrate concentration, the
removal efficiency was decreased from 59.2% to 39.7% and 82.1% to 69.9% for millimeter and the nanoparticles of
Beech leaves, respectively. In fixed-bed column adsorption experiments, the flow rates of 5, 8 and 11 ml/min and the
nitrate concentration of 15, 50 and 120 mg/L were studied. The results showed with an increase in the nitrate
concentration from 15 to 120 mg/L, the saturation time was decreased from 240 to 150 and 360 to 270 minutes for
millimeter and nanoparticles of Beech leaves, respectively. Thomas, Dose-response and Yoon-Nelson models were
fitted to the results of the continuous experiments. The Thomas model fitted the experimental data with high accuracy.
Compared to the adsorbents, nano-adsorbent had more adsorption capacity in the batch and column systems.
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