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O ABSTRACT 0O

This study investigates the physicochemical properties of Syrian diatomaceous earth
sourced from the upper layer (2 m depth) of the Khneifis phosphate mine in Palmyra,
Homs Governorate, Syria. Comprehensive characterization using SEM, EDX, FTIR, XRD,
TGA, and BET analyses revealed an amorphous silica (opal-A) content exceeding (80%),
with a hierarchical porous structure exhibiting specific surface area of (37.6 m#/g) and total
pore volume of (60.5 pl/g). The material demonstrates Type 1V adsorption isotherms with
H3 hysteresis, indicating mesoporous (64.25%) and macroporous (10.04%) characteristics
ideal for filtration and adsorption applications. SEM analysis confirmed preservation of
centric diatom frustule morphologies at various magnifications, while EDX quantified
major elemental composition (Si: 35.23 wt%, O: 50.18 wt%) with
minor (Al, Fe, Ca, and P impurities). FTIR spectra identified characteristic Siloxane
vibrations (Si-O-Si) (1045, 812 cm™) and surface silanol groups (Si-OH) (3393 cm™), and
TGA showed 2.96% total weight loss up to 950°C, confirming Syrian diatomaceous earth
thermal stability.
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:(X-ray Diffraction Spectrum (XRD)) 4wl Aail) ags i Wl 1.2
sl el AL (XRD) L) 3] 3 Cada (cpasall Juan o jgiall o ol tlad el
o (gead 52 (20 = 50-25°) (mdaiall GUaill (A dane A el s caaly (o)) Gl (e Jasdl)
= (@amorphous silica) aud)se¥) bl oha Liaa ) adald I8 5 Laae (20 = 7.729) xic (1995)
Aale dha Glalle cha) s Glagiball Caral el Ligaal) ISl Soadll skl 525 (Opal-A) g5
o GHsT (20 = 26.6%) i diih Aab pmg Bl L AdG,K R aed) (sl sl il L
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:(DTA) Aaliilly (TGA) (Thermogravimetric Analysis) ish @bal) Jiail - 1.3
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:(N2-BET method) (Brunauer—Emmett-Teller) 4iyhs cig¥) S — ke Lo 14
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Lo 28 L) b g ) Slta (e Baaeie Clids CEST Cus cddacgiall pldl) 8 3l Ay ae G35
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sl el QA daalsa lic) S Ling ([18,28,29] clilull digisay bl 483 it Lae 5jliae
(10 Nnm) Ogn haall Chai (il pe laliall aan (B oyl aalp Baadl Gus caaall 5y dangic
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daa i Gsel gasibial) Il Alally ALl pailad]) s Aoy 8 Aadlose
Total Pore Volume (ul/g) 60.5
Average Pore Radius (A) | 32.2
plasall paa 555 4pad @il : (3) Jgaad
Num Pore Radius Pore Volume Num Pore Radius Pore Volume Num Pore Radius Pore Volume
[nm] [mL/g] [nm] [mL/g] [nm] [mL/g]
1 58.32919 0.0065669 8 2.95633 0.0028283 15 1.38785 0.0019292
2 14.68781 0.0084762 9 2.59129 0.0026974 16 1.26184 0.0018062
3 8.81685 0.0056723 10 2.30153 0.0031487 17 1.14437 0.0018186
4 6.47417 0.0053094 11 2.06208 0.0028326 18 1.02803 0.0018678
5 5.00983 0.0043262 12 1.85753 0.00231 19 0.91554 0.0014991
6 4.08432 0.0035448 13 1.68065 0.0020991 20 0.79933 0.0015267
7 3.43717 0.0031904 14 1.52604 0.0019587 | == | meeeem | e

tGluagilly claliviuy)

ralaliiiay)
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