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9 do¥) ddeaall Alle daglia 3 alall (o Jaaad Cpmady Cplajd Gisy o) ag Al palaial) s o oa)la figa
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Glba (e Asgall 3 ga Jo¥1 ol gl aas cpda il Gaxllg (Yang et al., 2021) sase Lalés 8 WS e aiag salal)
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o) salall Agyardss ARSI Ssall 8 Apheind) duald 38s3 )y .(Yang et al., 2005) Sl Ayl duals
Msall aline i Cogpea st LSy ol dlse po el Balll s Guilad e e € (S adiny (PMCy)
el duaig)l Aalll e Alsiyly gapl) e s caig @ld 0S8 Al sl pe ST uilan cpell Appadsd)
sale o el 5ol e Lsilas T K () Jainall (e (AI203) 33l o 253 <l . (Ameer and Saber, 2017)
-(Kaolin) 32k ce (AI203) salal Je¥) aUaily (al il s @llbg ((Kaolin)

Gl il it uklly ol daglie o skl )08 adl o dlsall derall daglie agd Say A) A (e
o3a 5% aaal Gllyy (Brittle) ida 4dla <l salall ()6 Lovie ALE Cllall 8 ()65 dasliall o3 s ¢lgle Aaludl)
daxna halis die WiSHa s lgle Aabuall Za Al dlea¥) aigy oAl sl e dasll) Al elga) e 3ol
Slo saldl) 5)08 dpals j3eal clldy aj derall daslia oli (Ductile) salall & Zslalll dpals coly)) WS o) aas Ly
Cigxa 4 LS .(Nodaet al., 2019) avall elial AL N lemysis saona adais die lgale dabial) daalal) d8lal) Jas
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(Al203) 53le 3,38 (ya J8) deuall dalia
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ElsV) e cbludl asle e 33ALd 2l dcsenss (Active and Black) syl desene; decadl
Op Wales 1S 05S Win caslsll degend) jualic op Lews SUB oS, (Car Exhausts Type 1, 11 and 111)
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o3 ()lg Apaldll il 4l il sisal) G Jean 38 JERY) 6 o) oSeadl (e (Car Exhausts Type I, 11 and 111)
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daaall elgial e salall daglie 308 e 50 Cagu 3L 028 o)y cdypanlsall Balall A3 pag adgal B2l ) (5350 g
b ol Alla Juadl Jpmn ) 505 asexill dse (e 32250 o llia . (Zenkiewicz and Dzwonkowski, 2007)
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Intensity(Counts)

Peak Search Report (5 Peaks, Max P/N = 11.9)

[256ZK#1#20210531-110325 200.mdi] XRD SSC 20KV/20mA Slit:1deg and 1deg and 2mm
Monochromator: ON Ts-Td 200

Ludllyg (Car Exhausts Type | ) (@ sawas dasdall Gl 3alall Aiiad) dad) cinda 11 JSal)

(1.5gm)
PEAK: 9-pts/ Parabolic Filter, Threshold=3.0, Cutoff=0.1%, BG=3/1.0, Peak-
Top=Summit
2-Theta d(nm) BG Height 1% Area 1% FWHM XS(hm)
26.872 0.3315 34 600 100 1078 100 0.305 28
39.674 0.22699 21 95 158 183 17 0.327 27
42.704 0.21156 25 67 11.2 151 14 0.383 23
68.339 0.13715 16 98 16.3 279 259 0.484 20
75.887 0.12527 12 34 5.7 66 6.1 0.33 32

Intensity(Counts)

Peak Search Report (9 Peaks, Max P/N =5.1)
[256ZK#4#20210531-111659 200.mdi] XRD SSC 20KV/20mA Slit:1deg &1deg &.2mm
Monochromator: ON Ts-Td 200

(Car Exhausts Type 11 ) G sauas dasdal) (b 3alall Aiad) dady) Cina 112 JS&)

30
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(15 gm) a..\uﬂl.\.}

PEAK: 9-pts/Parabolic Filter, Threshold=3.0, Cutoff=0.1%, BG=3/1.0, Peak-

Top=Summit

2-Theta d(nm) BG Height 1% Area 1% FWHM XS(hm)
29.457 0.30298 31 102 86.4 287 100 0.478 17
36.548 0.24566 26 53 449 122 425 0.391 22
39.472 0.22811 29 70 59.3 144 50.2 0.35 25

42.57 0.2122 27 59 50 129 449 0.372 23
54.989 0.16685 20 28 23.7 88  30.7 0.534 17
60.034 0.15398 16 118 100 225 784 0.324 29
68.163 0.13746 25 116 98.3 271 944 0.397 25

73.38 0.12892 13 28 23.7 53 185 0.322 32

75.77 0.12544 13 30 25.4 71 24.7 0.402 25

Intensity(Counts)

JLJUMMMM

Peak Search Report (9 Peaks, Max P/N = 11.9)
[256ZK#7#20210531-112602_200.mdi] XRD SSC 20KV/20mA Slit:1deg and1deg and 2mm Monochromator:
ON Ts-Td 200

(1.5 gm) 4wty (Car Exhausts Type H1') (& gawas dasdal) (ulea) 3alall isd) dad) cigha 113 Joil)

PEAK: 9-pts/Parabolic Filter, Threshold=3.0, Cutoff=0.1%, BG=3/1.0, Peak-Top=Summit

2-Theta d(nm) BG  Height 1% Area 1% FWHM XS(nm)
21.088 0.42093 35 107 17.9 229 21.4 0.364 23
26.867 0.33156 34 597 100 1069 100 0.304 28
39.679 0.22696 29 80 13.4 147 13.8 0.312 28
42.651 0.21181 25 50 8.4 93 8.7 0.316 28
55.268 0.16607 19 38 6.4 94 8.8 0.421 22
60.156 0.15369 21 102 17.1 207 194 0.345 27
68.306 0.13721 29 95 15.9 262 24.5 0.469 21
73.608 0.12858 16 19 3.2 55 51 0.492 20

75.889 0.12527 15 43 7.2 78 7.3 0.308 34
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Intensity(Counts)

Peak Search Report (4 Peaks, Max P/N = 4.5)
[256ZK#3#20210531-111237_200.mdi] XRD SSC 20KV/20mA Slit:1deg and1deg and 2mm
Monochromator: ON Ts-Td 200

(1.5 gm) dswillg (Active Carbon ) s Lasaall (ulad) salall L) dady) Cigha 114 JSil)

PEAK: 9-pts/Parabolic Filter, Threshold=3.0, Cutoff=0.1%, BG=3/1.0,
Peak-Top=Summit

2-Theta d(nm)
29.882 0.29876
55.424 0.16564
68.517 0.13683
76.039 0.12506

BG
24
15
18
13

Height 1%
100 100
36 36
86 86
19 19

Area 1% FWHM XS(nm)

203 99 0.345
87 424 0411
205 100 0.405
34 16.6  0.304

24
22
24
35

Intensity(Counts)

Peak Search Report (5 Peaks, Max P/N =5.9)
[256ZK#2#20210531-110807_200.mdi] XRD SSC 20KV/20mA Slit:1deg &1deg &.2mm
Monochromator: ON Ts-Td 200

(1.5 gm) daillg (Black Carbon ) (s sawas dastall Gald) 3alall Aol Aady) Cisda :15 J<il)

PEAK: 9-pts/Parabolic Filter, Threshold=3.0, Cutoff=0.1%, BG=3/1.0, Peak-

2-Theta

Top=Summit
d(nm) BG Height

1% Area 1% FWHM XS(nm)
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27.478 0.32433 13 151 100 290 100 0.326 26
37.323 0.24073 6 17 11.3 37 128 0.37 23
60.744 0.15235 5 30 199 53 183 0.3 32
68.895 0.13618 9 33 219 99 341 0.51 19
76.406 0.12455 4 14 93 33 114 0401 26

Intensity(Counts)

30

Peak Search Report (3 Peaks, Max P/N = 4.7)
[256ZK#6#20210531-112128 200.mdi] XRD SSC 20KV/20mA Slit:1deg &1deg &.2mm
Monochromator: ON Ts-Td 200

(15gm)  Asaillyg (AI203) (5 samsas dasdall ulea) 5alall Liipuad) 4a2¥) il 116 Jel

PEAK: 9-pts/Parabolic Filter, Threshold=3.0, Cutoff=0.1%, BG=3/1.0, Peak-

Top=Summit
2-Theta d(nm) BG Height 1% Area 1% FWHM XS(nm)
36.969 0.24296 23 42 38.5 82 282 0.332 26
60.248 0.15348 14 76 69.7 148 50.9 0.331 29
68.521 0.13683 24 109 100 291 100 0.454 21

deas zilaill oda ol da Ajea N Joashl doi il 22 8Y) (andll ek Al 23l Galial Jilas dad e
Apne il Gilae) Glagadl) ol ae)l) Je) Jdaill & Ay L) sladie] 25 aslé (Y r‘j Cpra paic gl Syl f5ial Lgad
bt ¥ Lyl Tlpeall 3 oy comnill Sleall Aald Lulsin gl Jagyd Gaun e Jgemndl 5 gilial o3a o V)
pall Bypall A Jgadl dal e gon JS8 bl Jilas 3ale] o3 Gl el Ul Gl 138 e alyy &) gt
ot A eda (L) Cana (Baa) LYl sda A W
Al gl Galisia) e aly Cndl o) (S ey i gy e lele Jpeandl 6 ) GLLY) s 5 —1
Wl aie culS adlgall o czilaill  apealy maly JSG Gyl alall B adle oldel &0 -2
zeals JSus zalaill maen b el o) Cum ol Balal) jualic s il ye Jia adlsall 538 ¢(21,27,30,51,60,69)
k) pen A Balall G Wi oS Gall) Balall e W1z dlaill 038 xe (338 Y Allad) a8 ly cAyyliie Bl
38 0 G (%) Rdlallis (2) () Isaal (g Lol 3 pad capelal A U3l iam o s IS il Qa3 3 3
() Al Laiw Ayglil) o8 die A 2ga ad (*) A Ols aead (30-80) (m sypanall LWigH) ad Jiay Jsaal)
Agghill ol die dad jeels pae il
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A laaie cjels AN LI 58 L Ayl JS die lgade e A dgag Alla ity olail) e Lkl Jidai ey 4

(2 Jsand) S sl B85al Ayl 3kl aes 2

salall o3a CilSye o) ualic aile Jiad A Ulgil dladil 5 a81g) (elad) saladl uit (e 0S5 Z3lal) pea =5

o) Mgy CBIATS ol Y el (il Caamd L) Ahmy @i kel mes o) LS o(GulasY)

ol Gp liifie Jale Jaiy il aaill oda o) ind z3lall maealy Lo ad agng cupelal A LGl ol Gl -6

Lomall e V) ani Y Alal oda g ylally chlinalpally (alsall Cun (e zlall paen 3 Milaia S Jalall 138 oz aLail

le g salall el dagis Cupgls aaill oda Al ey sf (30 days) saasae drie) sl 4 g 3latll Camimg 3 aalaY)

lgxany Ji 5asase S0 aly (bl dlsall o) duiiSa o pualiall 28 ()l ol Jangl) ClSpe ) alic g5l (e

.(37,41,43,46,49,55,74,76,78) & Uls3ll o3a .Jaussll 12 &

el Gaalie adlge Jici adill 038 (oAl Zila 3 jelai aly i Zila 3 Cujels (Llg) aed pdlse i =7

Wl g (1 dsaall) ddbiss dlse Galuay Gacd Gl alsall o) Gua (2 Jsaall) (& pmd¥) 0lll 505

Mg Cajela Al 7 3laill (ol sall)

glsi die cupglhh (Ally Adlida Gralesey dasdall Gala) algall dbal) cida b aad gud jgs A1 Llg3H o :1 Jgand
s dal) Culu) Agall (pa Badaa

Type of Samples angle
Al203 B.C. AC. Il 1 I
* * * 40
* * 44
* * 47
* * * 48
* * 53
¥ 62
* * 64
* 65
* * 66
* * 68




................. Sl Gala ) il A el gl AL Ay

AANA Al Sgall Galeoay Aasdall aloa) dlsall g 3Ll Aipeal) Aniy) Cia (aBlsa) Llg) b aend grona 12 Jg2ad)

Type of Sample Angel

Al203 B.C. A.C. 111 11 I
- - --- - - - 31
- - --- - - - 33
- - --- - - - 34
- - --- - - - 35
- - --- - - - 36

* * * * * * 37

38
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* * * e e e 40

* * * * * * a1

42
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74
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f b LDl (S (2) ¢ (1) cdsand) o5 (16) « (15) «(14) ¢(13) « (12) « (11) Jay) Dha e
ALl e lSpe 5l pualic Aaad el o L) Aahaa alsall Gualuey deedall Gulul) dlsall 73l ekl .

-(30 Day) sadl 4l Caacadl) Al caljdY)
Gyamay dac )l & Lelils (Black Carbon) (ssawse; dacadll & pualic (sgine cojelal Al (ula) olsall S .

-(AI203)
Black ) ¢ GlSially paliall el 8 3.1 8l <3 (Active Carbon) §sswa dscaall ula¥) sl o
-(Carbon

o Basine By I3 < I Leelaly chladl adse b Reriiad) sl Gaalew decadl LY sl e
Aol 31yl Sfly ol Faaman 5l 038 () (e ) ple Asnnall Akl iyl e Syl puabia) e
ke Fashie e LA BAY) Sl ae e

sl o el 8 Al Ll e S 35V Al oLl e 336 35aS Jaall Badla LN Sl ST o
$538 ae Baad) LISl alsl G155 e 58 3smsl iy (ACHIVE) & csas (BIACK) (5mS) Ganlisas e adl) ulY)
iyl ey

el e Al b gl o3 (e i JSI (a) Cilagad ehal I dalay o) lladld) pien i @
A sl alae plaiuly phadl b Adlady Ll dasd 3y ((SEM) el 335N eaddl Jlesidly
AL L e Sl Alggnn L o3 g8 pie ) 4 cannd) aay i) 13 3 Ll axe s «(AFM)

o i Ailiadd) el sty (Black Carbon) (3smesas ducsdl Gl 33l (s pemall (anill 3y50m ias (17) S
O sl (A DA dsag JAI (e JaaBly Eus (30 Day) saal ol i) Sl alail) dag il leeliadl a2y (1.5 gm)
isal) gt i LS ol pualiadl and Y] Jpan o Sl s ol 8 GOBAY) 3 Aitiad) 3l
oY) ) oadl Ty

Wy )aie d8laal) dpast) duwiy (Black Carbon) @ sawas dassall gulud) 3alall ggaall gaadll 117 Joil)
(X 400) (1.5 gm)
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dnpll jalaal)

Laall LpalQY1 il bl s hadsl) cla€ Glulal (2010) @88 dens calgdl ¢ Jgie Gaid ¢ I
N 137c‘§4u1+“ il
90-77 Lo chppadll 52 Al algaly ilalll L (2010) 2l Calalllne ¢ Shelud)
o 85« yailly aakall Al b Jla L ihabiall a3 dedia (2016) 368 <5y
1257105 (o« dilly olall jual) sy . bpalsdl) la L (2017) bl de (p see csiliel)
Ay jalaal)
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Powders of Different Elements and Compounds to be used as Materials
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ABSTRACT

In this research, a group of polymeric composite materials with an epoxy basis (PMCS) was
manufactured, the base material is (Master Brace ADH 1406 Part A), which represents a substance
(Resin) and (Master Brace ADH 1406 Part B) is a (Hardener), with the standard mixing ratio of
material [1H:3R]: this material supported the basis with powders of different materials (Al203,
Black Carbon, Active Carbon, kaolin, Car Exhausts Type I, Il and I11). The manufactured samples
have been subjected to hardness and impact resistance tests. The results showed that there is an
improvement in the surface hardness and the shock resistance of the base material after
reinforcement it with different powders. The results also showed that there is a critical ratio for the
amount of the reinforcing material, which shows the best case of improvement in the mechanical
properties and it depends on the nature of the base material. The results also showed that the
samples of the substrates reinforced with different powders showed their ability to adsorb nine
elements or compounds from the hypothetical system that were subjected to it for a period of (30
days), and that the most basic materials that showed the content of the adsorbed elements was the
substrate fortified with powder (Black Carbon) and the least It is the base material supported by
powder (Al203), and the base materials supported by powder (Active Carbon) are less efficient in
the adsorption of elements and compounds than (Black Carbon), in addition, the base materials
supported by powders of materials used in car exhausts and of their three types have a limited
ability in Adsorption of elements and compounds.

Keywords: Mechanical properties, PMCs, surface hardness, shock resistance, adsorption, X-ray.



