A il Aol Apuasigh o gl Al PREHIST
) daaa L2 Al adly s 2025 sle 4 aml) 47 alaall

dLsoll dallee 94 geaihs yidoG galal Gl 4l do 194 daulys

) adly o dudigal) 1ale)
Aibaassl) Al and— Ay Sy dxiliassl) dusaigl) duls
Ll dasa .o 1)

Aias) Ansigh) a3l silly Ailsastl) uarigh) 48

I

uadda
Co Adlady il FSY) Aaplll b il Al Gyl g BSal) oliall Aallea of 2a)
Alee e s Gl o Shasll il Gl 2 el je oA Cus
sleal) J<5 Jie ccasanl) o aaall jeday Adluesll 58l alse alasind of V) L Aalled)
Caglaall Tyla ALl slall Lol cl€pall Gy ggonl) JIaill AL e L35S 5 daduzall
Al Tnag Tae )y Sa yiiay Apaglall S8 dlge aladind ol ylaall SV olay il
olaall 3)e (g anll apds it el Gl 8 2ladind 36l )y Gl Joli 13
inall Loy lelut s lia lall Fudl) 55l CRla o oyl olia Baga ey Al
ddbde Glpde aladiuly @l dallee 28 5 Ay l@hes Laday Leda,
Sh (Lhdall clall —eld) )l s agagall 26l —asnsall 2y s0): Jie
o Aallee Jumil ) Jsaasll sl Gidl) 558 e Alledll @l sSall 2 hanny dibia.
[ aal n i) Slea phadiuly Culail e Alude Cugals el plSe Julis cillec
A)liay Al Apmphs e e dapAdieal) iRl 3ale o)y sl (Jar Test)cuwd s
e S Glo i) Ao il Al aplSal) A A e Taldie) 33 pe Lidlas
0o lgle Jsmall 3 0 sl alge aladind of aolial) cpelal JAim geal) dapa g 8|Sl
) ey A oty A28 e ARl 38 A B Ve I lpdally Letinlles Pla

61



sbaall Aallaa b asads JIAAS alat) Gicadl) ydB BeldS A

Gl Algss anall 558 daaly (axi (psS Je andll 3l Jee WS ((99%)
v bl el Al e (Y1 GBI uad B0 Dl

Aallza cjl;d\ icyn sl lea 6‘5.\3;1\ il s (3Kl c)..gﬂaﬂ\ Z\.Pt'id\ Glalsl)
RYEA|
Study of the Efficiency of Pistachio Shells as a Natural Coagulant

in Water Treatment
Abstract:

through coagulation and It has been found that treating turbid water
effective method. Over the —flocculation is the most widespread and cost
years, chemical coagulation has been widely applied to enhance the
treatment process. However, the use of chemical coagulants presents
—s the formation of large sludge volumes, nonseveral drawbacks, such a
biodegradability, and the presence of toxic compounds harmful to
aquatic life. Given global concerns about these adverse effects, the use
of natural coagulants is considered a promising and environmentally
dly solution. This research focuses on studying the efficiency of frien
using pistachio shells as a natural coagulant to reduce turbidity in raw
—water and improve drinking water quality. The pistachio shells were pre
and carefully sieved. The «cleaned, washed with tap water, dried, ground
resulting powder was treated with various solvents (sodium hydroxide,
sodium chloride, hydrochloric acid, and distilled water) at different
concentrations to extract the active components from the pistachio shells

eatment in reducing water turbidity. A series of experiments for optimal tr
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were conducted using the Jar Test apparatus to evaluate the

performance of the coagulant extracted from natural plant coagulants
dity and compare its effectiveness with aluminum sulfate based on turbi
removal rates. The impact of coagulant dosage on both turbidity and pH
levels was also studied. The results showed that the coagulants obtained
through solvent treatment were effective in removing turbidity compared
val rates of up to 99%. The natural to aluminum sulfate, achieving remo
coagulant also facilitated the formation of clear, large flocs that settled

easily within the first five minutes of slow mixing

Keywords: Coagulation, turbidity, pistachio shells, jar test, water

treatment.
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