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10 ym EHT = 20.00 kV Signal A= SE1 Date: 3 Jun 2026 CRAPC ! 20 pm EHT=20.00kV Signal A= SE1 Date: 3 Jun 2026 CRAPC
WD =17.19 mm Mag= 1.00KX Time: 12:05:00 PTAPC-Ouargla - WD = 17.19 mm Mag= 500X Time: 12:05:43 PTAPC-Ouargla -

Jrid Voally 5 gl Aiall 2y sgnall ) socll gl
(PVC/PU) S sad &y pgaa B g 1 14- 111 JSAY Sl 4 g B 500 113 1] SN
100 S Yo (adAiuy Jé 500 =SS v adaiu J2 (pve/pu)

A siall LOIAD) drin 1S Y ad (gl al) (MRt diallae Jd ksl (PVC) 2 siS
aS) 55 alans¥ Caca i a8 3 5e Ay glall Al o LAl ¢ (100X)iaiall Sl die ALY
skl OS5 Aai Taa adije dlaw 3 D Leilalens 358 1 ) aa 5ad s (IS J0a
(13- 11 JSa) ) Aalie and Ao ) TSilSoa Led sag Laa i) cle ] i) b Ciliaall Sl

JalSIL lane cilele all Aga A} dassl1 i ey ¢ (500\times )aallal) <l yaall 1) Jlasy) ie
yelady bala 4 e gula &gl dga g aalip dagaill p uiladll ) S 3 jalise 4y yanl g Aliay
) U Jedaall 138 (5 ad (14 111 JSAd) Lalall s il clalea) e daili 35,0 4 e s S
gl 3le 8 Laa catliale g 43iliaey Jasiosall (5l SLinSUll 3l sdall L 3l Sl
el aliaial e 4 508 e Loadda 5 40 391 S all Adla (e Ladl ) cda gidall

60



RLBLLal) g il sl Jucadl)

(oS gaally (DAL day S yall 4y AUl A5 2,15, 111

- i - ; 20pm EHT=20.00 kV Signal A= SE1
PP il L O Wnditine  WAE NN Teenzisy reacw i
- . - .
oS el Ay e B g 216- 1] JS&l oS el Ay jgaa By g 215- 1] JS&
100 S die (aMASY 2 (pve/pu) 500 S die (aBAiuY 3 (pve/pu)

s Ol Gpan ) AuS sl e Aol 5 Sl (el dallaal S jall ¢ Liad) sal
Aa gidall dpalisall @l 4y lal) il 58 )l pla jiul e (5 gaall pandll (IS G (s 8
(15- T JSa) (5 e sall JSsll 8 5 50 &y gadll Clalans¥) el

i Lalad ST LSRN sl g clebsall ¢ joa mhand 535 ¢x500 5% 200 LSl a5 ie
Juaii¥) ol Al §AAI e Jis painue ala) 4sd sedae e (ajaiuall Sl shlic CaiSS
Glladll oda iy (16- 11 J$&ll) (PUPVC) Gisaddsdl Gn dgalsll xie slall g ) shll
I8 LS gl Slea Jala aiaal) (51 sal) g Lo Y15 (g gemnll cudall o 5 3all il G 4y jemnall
salely eans Lae il LDIAN cha ) 4830 4y el cliliaal) y JiSiall (SulSall (ailal) sy
A ) Adyday Llsia ) e dgalaill 5 (abiaie¥) e 45 3) siall L3 58 salal) apmil da gidal) Cilebusal) 8
Bt aclall JSaell Jsb o palaiiual 5 aiall 2yl 58 Jid ( Jaall e o) 5l dssiladia
ABUal) (e Aidial) Apipad) Al Adldan danl 53 (o 5l g (Apasl) Jlaill 25 111

(EDX)

Ao S ae e el sl S all mhaid a8l (5 peaiall  SasSl ) shaill (S e alaie V) o
(-CH_2-CHCI-2 )51 diid (Jsall Spaall g 5 paadl Jiall puaiall o jliicly (CI) LslSl jaic
(oS sl ey Slasll Juadl) dlee 30 A4S 3alall ) shal o1& (52 2l <)
oA Jf Al gl Al il o (3-111) Jgas

61



AEBLial) g gl (A Juadl)

% de %
Elément masse  atomique Kratio Z A F
CK 64.05 73.15 0,3495 1.0294 0.5301 1.0000

Nak 1.74 1.04 0.0071 0.8933 0.4535 1.0007

SiK 0.25 0.12 0.0019 0.8937 0.8575 1.0039

SK 0.26 0.11 0,0022 0.8750 0.9536 1.0087

KK 0.38 013 0.0033 0.8282 1.0001 1.0258

Aul 272 0.19 0.0145 0.5010 1.0399 1.0277
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% de %
Elément masse  atomique Kratio Z A F

CK 66.72 75.61 0,4109 1.0281 0.5984 1.0000

Nak 1.03 0.61 0,0041 0.8933 0.4423 1.0007

NbL 0.28 0.04 0,0023 0.6910 1.1582 1.0001

PdL 0.37 0.05 0,0028 0.6665 1.1494 1.0009

CaK 0.21 0.07 0,0018 0.8436 1.0087 1.0305
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Abstract

This work aims to valorize electrical cable waste containing PVC by reusing it as a filler in
polyurethane foam. Plasticizers were extracted using Soxhlet extraction, and the samples were
characterized by FTIR and UV-Vis analyses before and after treatment. The morphology of the
resulting foam was investigated using SEM. The results confirmed successful extraction while
preserving the PVC structure and improving filler dispersion within the foam. This work
demonstrates the potential of recycling electrical cable waste into value-added materials within
the circular economy framework.

Keywords: PVC, Electrical Cable Waste, Soxhlet Extraction, Polyurethane Foam, SEM,

FTIR, Recycling.




Scan Analysis Report

Report Time : Mon 18 May 04:28:02 PM 2026

Method:

Batch: C:\Users\DELL\Desktop\Master\TALALA WARDA\SCAN CYCLOHEX APRE SOXLET.BSW
Software version: 4.20(470)

Operator:

Sample Name: Sample CYCLO APRE SOXLET

Collection Time 18-May-26 4:28:12 PM
Peak Table

Peak Style Peaks

Peak Threshold 0.0100

Range 800.00nm to 200.00nm

Wavelength (nm)  Abs
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357.00 2.880
345.00 2.900
339.00 2.901

T T T T T 1
200 300 400 500 600 700 800
Wavelength (nm)

Scan Analysis Report

Report Time : Mon 18 May 04:36:24 PM 2026

Method:

Batch: C:\Users\DELL\Desktop\Master\TALALA WARDA\SCAN CYCLOHEX APRE SOXLET rep.BSW
Software version: 4.20(470)

Operator:

Sample Name: Sample CYCLO APRE SOXLET rep

Collection Time 18-May-26 4:36:34 PM
Peak Table

Peak Style Peaks

Peak Threshold 0.0100

Range 800.00nm to 200.00nm

Wavelength (nm)  Abs

354.00 1.647
345.00 1.662
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Abs

T T T T T 1
200 300 400 500 600 700 800
Wavelength (nm)

Scan Analysis Report

Report Time : Mon 18 May 04:43:45 PM 2026

Method:

Batch: C:\Users\DELL\Desktop\Maste\TALALA WARDA\SCAN CYCLOHEX APRE SOXLET interieur.BSW
Software version: 4.20(470)

Operator:

Sample Name: Sample CYCLO APRE SOXLET .inter

Collection Time 18-May-26 4:43:54 PM
Peak Table

Peak Style Peaks

Peak Threshold 0.0100

Range 800.00nm to 200.00nm

Wavelength (nm)  Abs

357.00 3.062
335.00 3.341
331.00 3.377
325.00 3.425
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Abs

T T T T
200 300 400 500 600
Wavelength (nm)

Scan Analysis Report

Report Time : Mon 18 May 04:47:42 PM 2026

Method:

Batch: C:\Users\DELL\Desktop\Master\TALALA WARDA\SCAN SIMPLE AVAN SOXLET exter.BSW
Software version: 4.20(470)

Operator:

Sample Name: Sample AVAN SOXLET EXTER

Collection Time 18-May-26 4:47:51 PM
Peak Table

Peak Style Peaks

Peak Threshold 0.0100

Range 800.00nm to 200.00nm

Wavelength (nm)  Abs

275.00 1.654
233.00 4.873
229.00 10.000
225.00 10.000
218.00 10.000
216.00 10.000
213.00 10.000
210.00 10.000

70

T
700

1
800



Abs

T T T I I 1
200 300 400 500 600 700 800
Wavelength (nm)

Scan Analysis Report

Report Time : Mon 18 May 04:52:48 PM 2026

Method:

Batch: C:\Users\DEL L \Desktop\Master\TALALA WARDA\SCAN SIMPLE AVAN SOXLET INTER.BSW
Software version: 4.20(470)

Operator:

Sample Name: Sample AVAN SOXLET INTER

Collection Time 18-May-26 4:52:58 PM
Peak Table

Peak Style Peaks

Peak Threshold 0.0100

Range 800.00nm to 200.00nm

Wavelength (nm) Abs

274.00 0.272
224.00 1.845
209.00 2211

Abs
(4,
|
209.00,2.211
224.00, 1.845

274.00,0.272

T T T T T 1
200 300 400 500 600 700 800
Wavelength (nm)
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Scan Analysis Report

Report Time : Mon 18 May 04:56:58 PM 2026

Method:

Batch: C:\Users\DELL\Desktop\Maste\TALALA WARDA\SCAN SIMPLE APRE SOXLET INTER.BSW
Software version: 4.20(470)

Operator:

Sample Name: Sample APRE SOXLET INTER

Collection Time 18-May-26 4:57:08 PM
Peak Table

Peak Style Peaks

Peak Threshold 0.0100

Range 800.00nm to 200.00nm

Wavelength (nm)  Abs

275.00 0.387
223.00 2.633
211.00 2.735

(3]
|

211.00,2.735
223.00 , 2.633

Abs

N
|
275.00 , 0.387

T T T T T 1
200 300 400 500 600 700 800
Wavelength (nm)

Scan Analysis Report

Report Time : Mon 18 May 05:01:37 PM 2026
Method:
Batch: C:\Users\DELL\Desktop\Maste\TALALA WARDA\SCAN SIMPLE APRE SOXLET EXTER.BSW
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Software version: 4.20(470)
Operator:

Sample Name: Sample APRE SOXLET EXTER

Collection Time

18-May-26 5:01:47 PM

Peak Table
Peak Style Peaks
Peak Threshold 0.0100
Range 800.00nm to 200.00nm
5—
4-
3-
/1]
Q0
<<
2
1 -
o T T T T T
200 300 400 500 600 700

No peak found above threshold

1
800

Wavelength (nm)

Agilent Technologies

Sample ID:Soxhlet EX avant
Sample Scans:140
Background Scans:140
Resolution: 4

System Status: Good

Method Name:Pathlength_ATR
User:UNIV

Date/Time:04/29/2026 3:02:43 AM
Range:4000 - 400
Apodization:Happ-Genzel

File Location:C:\Users\Public\Documents\Agilent\MicroLab\Results\\FileLocationSoxhlet EX

avant_2026-04-29T03-02-43.a2r

1,0

g e e

e
erl 1 1018| L1
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Agilent Technologies

Method Name:Pathlength_ATR
User:UNIV
Date/Time:04/29/2026 2:55:31 AM

Sample ID:Soxhlet EX apres
Sample Scans:140

Background Scans:140
Resolution: 4 Range:4000 - 400

System Status: Good Apodization:Happ-Genzel

File Location:C:\Users\Public\Documents\Agilent\MicroLab\Results\\FileLocationSoxhlet EX

apres_2026-04-29T02-55-31.a2r
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Agilent Technologies

Sample ID:Soxhlet INT avant Method Name:Pathlength_ATR
Sample Scans:140 User:UNIV

Background Scans:140 Date/Time:04/30/2026 2:48:15 AM
Resolution: 4 Range:4000 - 400

System Status: Good Apodization:Happ-Genzel

File Location:C:\Users\Public\Documents\Agilent\MicroLab\Results\\FileLocationSoxhlet INT avant_2026-
04-30T02-48-15.a2r
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r—— 1 1 r 1. 1.1 1. 1.1 1 [ T T T 1T 1 T+ T T T 1 T© T T T 7T T T1 T
3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)

Agilent Technologies

Sample ID:Soxhlet INT apres Method Name:Pathlength_ATR
Sample Scans:140 User:UNIV

Background Scans:140 Date/Time:04/29/2026 3:08:02 AM
Resolution: 4 Range:4000 - 400

System Status: Good Apodization:Happ-Genzel

File Location:C:\Users\Public\Documents\Agilent\MicroLab\Results\\FileLocationSoxhlet INT
apres_2026-04-29T03-08-02.a2r




Zeiss SmartEDX Page 1

Auteur : CRAPC Operator
Création : 06/03/2026 12:07:18

Nom de I'échantillon :  Nouvel échantillon

Zone 913




Zeiss SmarteEDX

Full Area 1

Page2

kV 20 Grossissement : 200

Takeoff: 35

Live Time(s): 1

Amp Time(ps): 3,84

Resolution:(eV) 130,7

15,UK
11,7k
10,4k
9,1k
7,8k
6,5k
5,2k
3,9k
2,6k
1,3k

0,0k

0,0

13

26

3.9

52

6,5

78

91

10,4

117

13,0

Zeiss SmarteEDX
Fularea2

Page 3

kV 20 Grossissement : 200

Takeoff: 42,5

Live Time(s): 20

Amp Time(ps): 3,84

Resolution:(eV) 130,7

13,0k

11,7k




Page 1

Zeiss SmarteEDX

Auteur : CRAPC Operator
Création : 06/03/2026 12:29:30

Nom de I'échantillon :  Nouvel échantillon

Zone 914




Page 2

Zeiss SmartEDX
Fulaeat

kv 20 Grossissement : 33 Takeoff: 42,5 Live Time(s): 20 Amp Time(ps): 3,84  Resolution:(eV) 130,7

36k 4 © Au g

s
fiok Na Nb  pd Ca Ca Au
Mg Nb €ICl pd SnSnsn Au Au Au

-

0,0 13 26 39 52 6,5 78 91 104 1,7 13,0

Résultats quantitatifs intelligents

% de %
Elément masse atomique  Kratio Z A F

CK 66.72 75.61 0,4109 1.0291 0.5984 1.0000

NaK 1.03 0.61 0,0041 0.8933 0.4423 1.0007

NbL 0.28 0.04 0,0023 0.6910 1.1582 1.0001

PdL 0.37 0.05 0,0028 0.6665 1.1494 1.0009

CaK 0.21 0.07 0,0018 0.8436 1.0087 1.0305
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