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Abstract: Date pits are a carbon-rich agricultural waste that can be converted

into activated charcoal in simple and efficient ways, making it a promising
material for the treatment of contaminated water. The preparation process
starts with thorough drying and grinding of date kernels, followed by charring at
high temperatures (usually between 400 and 800°C) in the absence of oxygen,
and then chemically activated with substances such as phosphoric acid or zinc
chloride to enhance the adsorption properties.

This research aims to study the preparation of activated charcoal from date pits
and its utilisation in the treatment of environmental pollution, especially in the
purification of water from pollutants. Date pits are an abundant agricultural
waste, making it a suitable raw material for the production of activated charcoal

in an economical and sustainable manner.

Keywords: Date pits, activated charcoal, contaminated water, adsorption

experiments.
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0.05 7 60 17.5 | 0.038| 1.225| 98.77
0.075 7 30 5 0.018 | 0.580| 99.42
0.075 9 45 5 0.039 | 1.258 | 98.74
0.05 7 45 30 | 0.031 1 99
0.075 7 60 5 0.038 | 1.225 | 98.77
0.075 9 30 17.5 | 0.039 | 1.258 | 98.74
0.075 5 45 30 | 0.041 | 1.322 | 98.67
0.05 7 45 5 0.063 | 2.032 | 97.96
0.1 7 30 17.5 | 0.021 | 0.677 | 99.32
0.075 7 45 17.5 | 0.018 | 0.580 | 99.42
0.05 5 45 17.5 | 0.064 | 2.064 | 97.93
0.05 9 45 17.5 | 0.125 | 4.032 | 95.96
0.075 5 45 5 0.022 | 0.709 | 99.29
0.075 7 30 30 | 0.029 | 0.935 | 99.06
0.075 9 45 17.5 | 0.245 | 7.903 | 92.09
0.1 7 45 30 | 0.019 | 0.612 | 98.38
0.075 9 60 17.5 | 0.082 | 2.645 | 97.35
0.05 5 30 17.5 | 0.020 | 0.645 | 99.35
0.1 7 45 5 0.037 | 1.193 | 98.80
0.1 9 45 17.5 | 0.039 | 1.258 | 98.74
0.1 5 45 17.5 | 0.038 | 1.225 | 98.77
0.075 5 60 17.5 | 0.044 | 1.419 | 98.58
0.05 7 30 17.5 | 0.045 | 1.451 | 98.54
0.1 7 60 17.5 | 0.044 | 1.419| 98.58

41




LBl g it ) Juadt

s ey Aialinngayi 4.1V
idee o ghall daps 5l e oyl ol e ellyy Aol cOlabaall dijae lan pgall (10
Balall daulal 35m 205 Aa ¥ ) Hhall 58l , dale 0585 o (S Biallall 03gd, S)5aY)
iaally Hilal
t e didae Jaai 3aal Lglelye canlll dSaalinall Clalaalls
(Ki/mol ) Ganad 8yl &8l 3 sl AG®
( Ki/mol ) el g V) & uall:AS®
( Ki/mol.k®) sl (g)yal) (gimall & yuill: AH°
2l Aabadl A (e el 038 Ao Jgemnl) (Ka
AG°=AH°-TAS .......eeennnns (1)

AG°= -RTInKd ............. (2)

ro) s
(8.314 j/mol.K® J&all chilal) culi: R
(K®) dalaall 5)had) A5 )2 =T

(ASR) adalizs (-AHIR) Ju e Joasll &3 (1/T) J A INKA Jinia as s

INn(Kd) = -3304.98+(1/T) + 12.61

R?=0.995
2.2}

In(Kd)
N
o)

0.00305 0.00310 0.00315 0.00320 0.00325 0.00330 0.00335
1/T (1/K)

L) aadl) o CV dina el LSualiagayi :1V.20i)

42



Asdlial) 5 it ) Jual

biial) aadll Ao ey duSialinigayi il :TV.2] gaal)

-3.76
-104.82 -27.48 -4.81
-5.85
-6.90

~5.33 Kj/mol) sl dalall 3 sl Jacgie of ang Galed) Joandl  5)sSaull 2l DA (g
At o)) Jaadls LS ¢ ALy ey gsig Al 1Y) dddee of (Lo Ju Lo ¢ Al AG®=

Bhall Al Jelall o e 138 dlu AH® 2065

: 15500 23 Auadya 5.0V

Sl e g JST Ldadl) ADall Jaad Cus Galnigh jeadY m3gad (Gakad )l 50 dud]

: ‘éJ:u [IXS
Ce_ 1 Ce
ve amkL + pre (5)
logge = IogKF+% logCe ............... (6)
HGITEN

-

(Mg/L)Oilsill e Jsladll & daall 385 :C

- (MY/g) ikl xie siiaal) 481 2 Qe

- (Mmg/g) el elaall daud) :qp,

. (L/mg) Sla¥) 585 d8lay (3laie jaend Cult e Sle K
s culb e e :Ke

SR 828 e st U

43



A58l 9 g.ﬂl'\l\

bl Jadl)
e laldie) daglhaall palaall aaad &5 o)l 5001 ciliate sy z3ged X1 dpdadd) 283 DA (e

Ot WS Sf5eY) slio sl 3l cibiiaia AN JIKEY) i Y jpaal) e adalially Juall o8

- sinie JSUR? LVl dalaa ad ) &l jualiall ilis il (IV.3) Jsaal

ce/ge=f(Ce)
Y=0.257Ce+0.6317

6 8

10 12 14 16 18

2‘0
Ce (mg/L)

hiidl aadll e (CV) diua jlhey duudl Langmuir zigal ada V.3 <l

Y v=0.4877l0g(Ce)+ In(ge)=F(In(Ce) x
0.5962
1.2
= 1.1f
=
1.0F
0.9t
x
0..7 O.l8 0:9 110 lfl 1:2 113
In(Ce)

hiidl aadll e (CV) diua jlieY 4l Freundlich g iga daie :IV.40<il)

44



Asdlial) 5 it ) Jual

hdial) aadl) e (CV) diual iyl ajlighl gilii :1V.3 gaal)

Adsorption isotherm Parameter Value

K (mg/g) (L/mg)'"

Freundlich

bl at Sl5eY) alis il of i (IV-3)dsaall b lele Jeaniall bl DA
(QMax=38.9mg/g) « jai alaall 5 4ueSs R?=0.9957 N «lly, Freundlich

45






dalad) AaMAl)

tdale DA

Lpdnl) dlsje Lol cdadipe Bl @layy e Al DA (e il padll juias ddee i
o o3 ¢ raatll day . Ol5eY) o 48y disalin el Alel) ) Aalialll Jalgal) pladiuly
Gl Cun colall (e Digumall Mgally ALEN Calaall Jio ciliglal) &) A dadiall aadll 5olS
Al Mgally A3lae Alle Lualiaial 5,5 bl

o epall labis LS cdinll 5ada slge 2 8 duel)3l) i) Pliial Lusal L)l o2 5
o ol Lae gt Aallae i 3 ol € el (553 e paliiend) Tadiall pndl) dlad
Al uiens Sl ) Julis

Gluagl g cilal,B)

oSl gl lalie (s Jadil Auhall aassss DA (e gDty dshaall 3)lsall (e
APl A s ol aly e ey (xub d)se a9 Jads aad ) abigady all g Pl
Lalslall

47






@ 55l 25D g Gl o



