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hoo AT Jacomo Gulla Saverio ast*C LH4E: h3F AtovAnt@ AINTE 4mé- PN 0T
LA P9°0NC ®LPT AISNNTO® ¢mPe Mool LV AMNTE Lmé- PhAb 1@ @89° hHv
& MAAEEE O0T TP AL AN 12 ha LV 2I0do+f 0O hoNNt +7 E9°C
AT AAA (60) 5T @NT PP TJaANFDT AATPEE ARICEP LT AANANT
ALPLCN PTLTA ooP'r7  APIART QAONATNT ooNlf bk AhooN'E TNP 974918,
wCtéhT PTLAT o' LA PA::

The minor invention is Freezer less Circular Cooler to Prolong Shelf Life. According to
this innovation, this Freezerless circular cooler is arrangedin such a way becoming
different from the standard Refrigerator. It is a "Freezerless cooler" designed to hold
temperature above 10° C to maintain the room temperature of high land "Dega cold
climate" in Ethiopia.What is unique about this assembly is that, it has a cylindrical shape
that fits to the Ingera which is round circular Ethiopian flat bread. The assembly will be
operational at a different temperature range which will enable us select the ideal
temperature that could prevent mold from growing fast and result in keeping fresh and
soft Injera for a longer shelf life. This assembly is fitted with proportionally sized
compressor, expansion valve, evaporator, condenser coils, dryer, capillary tube,

temperature control unit which are located at the bottom of the circular cooler.

ET/UM/2025/4741
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aao AT Oumer Sefa Endris sl C SHE h3T AtavAnta hWi0HE daméd- PN AT T°LoiN
PIPONC OLPT AIBATNT@® PmPe Noolf' LU AMNEE 4mé- Ph's 10 @g9° hiv 04+
NAFEELS @O TP AL @A A 08 hA SV “I0Fo+4f 1OHM hoNnt +7 €9°C QA+
NAA (60) ¢G5 @NT CHPOI° “aoANT D7 ALTCEL AAICP LT AANAMT ALPCA
POLTA aolP'r7 APIART QANANT ao0lf bk AAaoANE TP 994910 wCtbht P2LAT
P17 LA FPA::

The minor invention is Electric Cargo Bike. An Electric Cargo Bike merges the features
of a typical bicycle, a lightweight electric motor /4/, Handlebar /1/, siting space /10/,
wheels /5/, pedal /11/, electric motor /4/ and a cargo space capable of carrying loads up
to 300 kilograms. This invention offers a cost-effective, safe, and efficient solution to
address transportation and logistics needs, targeting small businesses and individuals.
The bike’s versatility supports applications such as logistics, human transportation, and

recreation.

ET/UM/2025/4774
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AaoANT ACHT 2450 13 AC GHE hT AtovAht@ AINTE dmé- PIAINT T°LiN
PI°ONC @LPT AIBNNTF@O- PmPe Moo LU ANEE 4mé Pht 1@ L9 hlv NéT
NAFEEE @OT TPI° AL @AA 0% hA LV “MFdo+f 1LO0A hodnt +7 E9°C aa-+
NAA (60) ¢G5 @NT CHPOI° TaoANT D7 ALTCXL AAICP LT AANAMT ALPCA
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POLTN ooPr7 AC10A7E (A M @-OT O P@I° “looAhF®-7 WALLN OhT aow it
NANANT aoNsf ok AhaoANE PPN 91L010, WCHELT PTLOAT aoP'7 LAM-PA:

AINTE dmé-@ ooh S ATELIPAPO PULLRCT? aoAsfe - LV 1ANT ParhS RLNST
(Clutch) T8 /1/ w78 ATlINChE FATT 180 AS A1E4L0E PULLELCT PS aohS N$av
M A7%204P PornS &LNT (Clutch) TAA A7L tandt a78.PC PULLECIS LUTTI°
N71€:L7 PRCLNT nn /2/ (Cable) Naemed® ANWChé@- NTLL@-P@- TIhPaven, (13 /3] AL
TRAT N4 ¢ RENST TEN AT& N3 Wi tParT AG8PC LLEIAN:

,«

ET/UM/2025/4775
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hao AT Teshome Girma Tefera aA“C LHE hFT AtovAhta AHE 4dmé- 00T
LA P&°NNC OLbT ATSAMNT@ ¢MPE NooP'r LV ANVEE 4mé- PhA't 1@ @L9° hHv
& NATEEE 0T TP AL @AA 12 ha LV “InJo+f NI0M hoN0t +7 E9°C
0A-F AAA (60) +5T @OT CTPOI° “JoophF @7 AhACKE ARI°CP 4T AAOANT
ALPCN PTLTA  ooWP'r7 APIAR7? QAONATNT oaoNlf bk AhoodD'E TNP 974918,
wCtHéhT PTLAT o' LA PA::

The minor invention is  Universal Electric Wheelchair Attachment. The present invention
relates to a universal electric wheelchair attachment, designated as model WA-36V,

specifically designed to enhance the mobility of manual wheelchair users. This innovative
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attachment features a 36V 500W hub motor (1) for efficient propulsion and a 36V 17.6A
removable lithium-ion battery (2) for extended range and performance. Key features
include an adjustable steering mechanism (3) for user comfort, a simple attachable and
detachable adapter (4) for quick installation, front light for night vision(5), Drum type
brake (6) with hand brake system and a user-friendly control system (7) that promotes

independence in mobility for individuals with disabilities.

ET/UM/2025/4776
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aovp\h'T Temesegen Tenaw Argaw aC SH-E hJF AtooAnt@- A0S 4mé- P00 T
LN PI°0NC OLPT ATSNNT@® emPe Moo LV AINHET 4mé- Phab 1@ L9 hHv
& MAAEES O0T TP AL @A AN 02 ha LV 2I0o+f NOHAM hoNNt +7 E9°C
0A-F aAA (60) +5T @OT CTPOI° “JoophF@7 AhACKE ARI°CP 4T AAANT
ALPCN PTLTN ooP'r7  APIART QANAMNT ooNéf Ok AhovdANE PN 914148,
wCAHLnT PTLAT aoPrh PAD-PA::

The minor invention is Preparation of Pure Silver From Fixer. This invention
preparation of pure silver from waste fixer could be found in radiology processes in
clinics and photography studios and labs using a chemical precipitation method. The
recoverable silver in the waste fixer and photochemical waste are mostly present in the

fix and the bleach-fix solutions. The invention aims to estabilish in the manual process
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of a chemical precipitation method of silver recovery from waste processing fixer and
developer waste by alkaline and precipitating treatment using sodium hydroxide and
sodium sulfide,clarifying treatment using nitric acid and melting process by borax for
providing an effluent essentially fine silver free that is suitable for discharge into

commercial sewage systems.

ET/UM/2025/4777
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AaoANT BFUT ALY WET aRC LHE hZT Atovdnta@ ANEE dmé- CANIAT T°LaiN
PIPONC MLPT AWIBATNT@® emPe NoolP' LV AMNEE 4mé- Ph's 1o 0@9° hiv 04+
NAFEELS @O TP AL @A A 08 hA &V “I0Fo+4f 1OHM honnt +7 €9°C QA+
NAA (60) ¢G5 @NT CHP@I° “aoANT D7 ALTCEL AAICP LT AANATMT ALPCA
POUTFA aolPry APIARTTE OHIAD: W @-0T CHP@-9° “JaophhF @7 WAPLL0 NhT aow it
NANAMT aoNlf bk Ao ANE PTNS 91010 Wbt P7LAT aolP'7 CAD-Fi::

AT damé-@ h&HE PLA PTLAT hhAADA 19 oomT PANIEEF H& 1 LU M-
nevHE SEAT POLAT CAHISET HE PS NPSYE nd NBAe 9TT0A 74 MDA MG
eANAP Admixture PoLWeS AMT AL 2ICT ODC AS AL ANLALTE NCTHDT N71PY LS
Ntaoen,lG9° WAL 13 ntmea-t CAvA HC @-0T AP AS FOTC A757 @L9° Uk
AVAS TRC MO 20T LNAT NoogrooC PULHIE aomT AH1SEF VLT 10 Poomme?
SHT (tavAht (A24-T7 AL hoLHI8 hadbd 19 eomMF NAHIEETI® P11 (SHT P7LAL
A7 eomm  ovf (loo-p (HLTCE POTMNAAT - YL /Femmentation/ ¢97.H2€ -
NFeR2949° aommey NeHE UBA P7LAT IPS ChAADA aom'7 Aoo®@NT LANAE7 /Admixture/
NPA AGS LA NPA 02947 oo@NT PPLFAN 10 Poomm? oodn Otooaht ao@0?
POLFAD h&ANAER PANNONA 1L+ S “175m9° hAC P7L0T AS-LN /Additive/ ¢£29£10
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P AMS AL T, LLCIPAN::

ET/UM/2025/4778
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hao\nT Ethiopian Institute of Agricultural Research (EIAR) a<*C &H-E h3T AtavAhto-
AMNTE Laméd- CAAINT PLA P9PNNC 4P T ATSNNT@ ¢mPe NoolPr LU AT
dmé- Chb 10 ®LI° hY 0éT OATCEE o0T TP AL @AA 08 ha LV 2INJO+fe
MO hoMt 7 €9°C QAT AG (60) ¢S5 @NT PP TGavhhFa-? AhTCES
ARI°C P TN AANATNT ALPCN PPLTA aolP'r7 APIART QANATNT aolf Ll AhaoANWE
PTNS 294010 wCtbnT PULAT oo LAM-PA::

The minor invention is Development of Defined Probiotic Lactic Acid Bacteria. The
development of potential and new starter culture is a crucial task for the dairy industry
to meet technological requirements. The microbial biotech program developed highly
efficient bacterial starter culture technology for yoghurt fermentation in dairy industry.
There is acute shortage of dairy fermentation starter cultures in Ethiopia and are rarely
imported and are very expensive. The developed probiotic lactic acid bacteria (LAB)
starter culture technology gives yogurt in 4 hours of fermentation and has a proven
probiotic function. The fermentation conditions of these starter culture LAB species were
optimized and characterized for industrial applications. The isolates were genetically
identified at the species level using PCR and sequencing of 16S rRNA genes. The
identified species were Lactobacillus plantarum, Lactobacillus pentosus, and
Lacticaseibacillus paracasei strains. Three of the identified species were shown their
potential starter function at thermophilic fermentation condition in 4hrs when compared

with commercial starter culture. The technology also produces excellent quality yogurt

PARTPZP TN PN IP Gazette
$%.21 .10 2017 Vol. 21, No. 10 2025




A0t TPLA PP 76 UTILITY MODEL CAUTIONARY NOTICE

with desired flavor, texture, and aroma. The invention undergone industrial scale test in
comparison with commercial imported starter cultures and toxicology tests have been
conducted by Ethiopian Food, Medicine, and Health Care Administration and Control
Authority. The product can be produced locally by dairy processors to produce

standardized commercial quality yoghurt product for sustainable industrial use in Ethiopia.

ET/UM/2025/4779
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hav AT Getiso Jebo Tinano A<kC LHE hZ T AtavAht® A10TE damé- CIAI N T°LA
PIPNNC 4P T ATRNNTD PmPe Mool LV ANVEE 4mé- Pab 1@ ®@9° hlv 04+
NATe&e T TP AL @AA 18 ha v “I03o+f 1206M hoNnt +7 €9°C aa-+
NAA (60) ¢G5 @NT PHP@I° TaAhF D7 AATCXE AAZP TNLT ANIANT ALPCA
POLTN aolP'r7 APIART AANANT aoNéf bk AhaoAWE eTNE 292910 wCtbnT P7LAT
a1 LAM- PO

The minor invention is Modular Wet Mop with Interchangeable Components. With the
sole purpose of addressing critical gaps in Ethiopian cleaning and hygiene practices, this
invention of a modular wet mop system comprises of a Joining- Mechanism /1/ for
securing a replaceable Mop-Pad /2/ to a standardized Mop-Head 131, wherein the said
Mop-Head /3/ is detachably connected to a Mop-Handle /4/ to enable independent

replacement.
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ET/UM/2025/4780
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haop\n'F  Abdulmenan Ahmed Yasin. a*C SHE hZT  AtevAnt® AT bane-
PININT LA P9°NNC DLPT ATSANTFD PmPe NoolPr LV AMNTE 4mé- Phb 1@-
®L9° hiv N4t NAFeXE o0T TP AL @A A 12 ha LV “InJo+4f 120N hoN0T
+3 E9°C an-t DAA (60) 5T @-OT PP TlaAhFdT ALTERE AAISP LT
NANANT ALPCN COLTN o7 APIAAT QANATNT ool f (bl AhaoANE CTNP 974,918,
wCAHLnT PTLAT aoPrr PAD-PA:

The minor invention is  Multipurpose Smart Door Locking System. This invention relates
to a multipurpose smart door locking system that enhances security and emergency
access and it has Outside Push Button (1): Installed on the exterior for easy manual
access, Control Push Button (2): Located inside to manage the outside push button
functionality, Inside Push Button (3): Placed inside the door for emergency and manual
use, LCD Display (4): Displays password input and system status, Keypad Module (5):
Used for entering the password to unlock the door, Power Supply (6): Provides
necessary power to the system, IR Sensor (7): Detects movement for enhanced
automation and security, Relay Module (8): Controls the locking mechanism, Electronic
Lock (9): Mechanism that physically secures the door, GSM Module (10): Sends SMS
alerts in case of unauthorized access or emergencies and Arduino Board (11): The

central processing unit managing all functionalities.
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ET/UM/2025/4781
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havAhT Yakob Belayneh Darga as*C @HE: hFT AtevAht@- A10HE 4amé- PINI0T
LA PI°0NC OLPT ATSNNT@® emPe Moo LV AINEET 4mé- Phab 1@ L9 hiv
& MATEEe O0T TP AL @A AN 012 ha LV 2I0o+f NOHM hoNNt +7 E9°C
A+ NAA (60) 5T @NT PHP@I° TavAhF @7 AWTCEE hAI°EP TNLT AANANT
ALPCN PTLTN  ooP'r7 APIAAT  QAANANT ooNéf Mk AhovANE PN 914148,
wCAHLnT PTLAT ooPrT PAD-PA::

The minor invention is Automatic Vehicle Drive By Physical Disabilities. The Innovation
Relates To Introduces Innovative Designs For Drive Automatic Vehicle By Physical
Disabilities Using Only Hand, Aiming To Enhance Efficiency, Precision, And User
Convenience. Improving Access To Transportation And Ensuring Transportation Equity
For Persons With Physical Disabilities Is One Of The Global Challenges. Autonomous
Vehicles Are Pointed Out Of As The Potential Solution To These Problems. The Driving
Status Criterion Was Used Because This Fact Significantly Impacts The Quality Of Life
And Social Status. These Projects Main Contribution Is To Help Create Policies And
Practices Related To Autonomous Vehicles Following The Real Needs Of Persons With
Physical Disabilities. The Project Was Conducted In A Country With Vast Problems Of
Inclusion Of Persons With Disabilities And Transportation Equity In Ethiopia. This
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Projects And Technology One Of The Best Indicator To Solve Drive Training Deliver For

Physical Disabilities Person..

ET/UM/2025/4782
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hAaoANT av-(imé 1% fbh AC LHE h3T AtevAht@- AIOTE dané- PN 0T T°LA
PIPONC OLPT AWISATNT@® emPe NoolP' LV AMNEE 4mé- Ph't 1o 089° hiv 04+
NAFEELS @O TP AL @A A 08 hA &V “I0Fo+4f 1LOHM honnt +7 €9°C QA+
NAA (60) ¢G5 @NT CHP@I° “aoANT D7 ALTCEL AAICP LT AANATMT ALPCA
POUTFA aolPry APIARTTE OHIAD- L @-0T CHP@-9° “JaophhF @7 WAPLL0 OhT aow it
NANAMT aoNlf bk AhaoANE PTNS 912010 Wbt P7LAT aolP'7 CAD-Fi::

ANFE dané-@ P¢H ool ALL TTOT 10 LV dMé- P4H ovdNd.f 10T OWPT T194.L0-
(1) Té <H (T8) of 70 00T oNL:P Té ¢H (T48) S0t oodqmse (11)F P4
a0l AL AHTNCHE/CAC (12)F HF? (10) P¢H ovdALS HTNCHE/CAC Po1.87TPAPN 2100
037 102 04H 2142 2107 PGSO PONTLEN DA (2)F 1188 P9.04- I°HC (6)F avd g
NAP (14)7 oo@em, (15) CHLALADT <H (G597 $H) AS P4H PCLPTT LAMMAT
MELOLH/GLI° (5), DLA PoLTHAND NPNP(LAT) AS TA, ANT9° (77 8T 97 22) Nhrd AP
LU CHAAM AWL-CT LLITNA: Nooghlil @341 ®BI° anéd? (13) PHindam? $H
N1 ®9° ¢4 PCLTT MLI° FCNEDT LALAT LUI° Pooli® @Mt 74V AS hadT
PAG oolP'7 £LITMA::
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ET/UM/2025/4783
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hao AT NG NCTs OALMICAN AS F9°67 POUT #PPAT@- W C SHE b7
Ao t@- A'IEE 4méd- CANINT PPLA PI°NNC LT AT8NNTFD- PMPE NooP- BU
ANNTE 4mé- Phb 10+ @L9° hHY 04T Na4eXe o-aT TP9° AL @A AN 0L ha gu
MM oLe 0O0M hoN0t +7 E9°C aa-T dAa (60) ¢5T @-OT PHPoI° TTavdhFao-7
ANTCRE AAI°GP LT AAANT ALPCN CPYLTA ooP'r7 APINATE NFQA®- 1H @-0T
CHP@I° Qoo AhF®7 WAPLON OhT oowlqd AANANT oodéf Ml AhooAWE TN
9010, WCEEMT PTLONT oo LAD-PA::

AT Lmé-@ hANB WeP° TLTEP TIMNEf PaN1884 B 10 LV 4mé h&+HE
POINNP VLA LAD TLTEP TINNEE AHIBET PT ha°09> hl9°F COPHe St .77
08 AG AEP NF AL Té& AP NoomP9® AS ov-d AL NIPUE P1H0e Péamé @Mt
-

ET/UM/2025/4785
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hAaoANT aohy} PET1 (A ARC LHE hZ T AteoAht@ KIS damé- PN AT T°LA
PIPONC @it T AHRNTNT@ PP Moo LU AMNTE 4mé Pa% 10 @@ hHv NéT
NaA4e2e o0T TP9° AL @AA 02 ha LV “INJ3o+f WLORM hoN0t +7 €9°C¢ AT
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AAA (60) ¢G5 @NT PTSDI° “FamAhFDT AWTERE AAI°EP LT AAANT ALECA
POLTA a3 APINATE NAD: U ONT PHPOI° TavAnF@m7 MAPLN Nihl aow it
ANAMT aosf ok AagoANE PTNP 994910, WCFLLT PTLAT oo} PAD-PA::

AN danéd-@- HFAAA PhLE Tl 10T 10 BV 4né- HooSP Phle “Im.m, 2917 P
1/ae- avd52/7  avANP/3/ avONL: 4/m1é- /5/¢9°F 6/hN: 7/h&T 8/@mMH: 9/1TAF
10/8N09°: 11/0h4t 12/0ht “19€ 27 14/020 aoPMMLE AS 15/0NHC CPH S EnSaeE,
NAPR @L HooGP Phale A@MT ONANATCh ®E79° NOAC VO P9°0¢- 2707 Nhko79° 1Py
NG CONLTON FIC PI°4F eoLe0T0 Chdd “Im- aodCe TN 10

ET/UM/2025/4786
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aaoAhT Kalkidan Meshesha Gizaw a<C SH-E hFT A-tavAht@- A'1OFE 4mé- PN I 0T
LA P&°NNC OLbT ATSAMNT@ PMPE NooP'r LV ANNVEE 4mé- Phat 1@ @L9° hHv
& NATEEE 0T TP AL @AA 12 ha LV “InJo+f NI0M hoN0t +7 E9°C
0A-F aAA (60) +5T @OT CTPOI° “JoophF @7 AhACKE ARI°CP 4T AAOANT
ALPCN PTLTA  ooP'r7  APIAR7T QAONATNT ooNlf bk AhoodD'E CTNP 974910,
wCtHéhT PTLAT o' LA PA::

The minor invention is Integrated Electronic Health Record (EHR) System for Unified

Patient Medical History. The present invention relates to a comprehensive system for
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integrating multiple Electronic Health Records (EHRs) to create a cohesive and unified
patient medical history. The system comprises a data connector module designed to
securely retrieve patient data from various EHR platforms through APIs or database
access points. A data normalization engine standardizes the retrieved data to ensure
consistency and compatibility across different systems. Additionally, a patient identity
reconciliation engine is employed to accurately match patient identities, eliminating
duplicative records and ensuring data integrity. The unified information is stored in a
centralized database, providing healthcare providers with immediate access to complete
and accurate patient histories. This system enhances data interoperability, improves
patient care, and streamlines healthcare operations by centralizing vital medical

information.

ET/UM/2025/4788
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hao A’ FDRE TECHNICAL AND VOCATIONAL TRAINING INSTITUTE aA<*C gHE h-T
Nraoahvt@: RIS Lmé- PANINT IPLA PIPONC OLPT ATENNT@ PmPd NaoPr SV
ANTE 4mé- Phb 10+ @Q9° hHY 04T Na4eXe o0T TP9° AL @A A 08 ha gu
gL 0OM oMt 7 €9°C aa-F dAa (60) ¢G5 @0T PHP@I° FooAhF -7
ALCRE WAI°SP TNt AANAMT ALPCN POLTA oolP'r7 APIART QANATNT ooNlf vk
AhaodANE PTNP 992010 wCHLhT PTLAT aolP'r7 LAD-PA::

The minor invention is Waste Tire Recycling Plant. Waste Tire Recycling plant aim to
mitigate the impact waste tire on the environment by converting waste tires into useful
materials or energy. The invention focuses on transforming discarded tires into valuable

materials for construction and industrial use. The invention has 15 sequentially arranged
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machines in order to recycle waste tire in to useful products. This machine produces

different kinds of products like rubber mulch and crumbles rubber which is used to
fabricate rubber tile, rubberized asphalt, playing ground, pipe sealing and etc. This

process involves production of granules for different purposes and rubber products.

This innovation addresses environmental concerns by reducing tire waste in landfills and
providing eco-friendly alternatives to traditional materials. It also supports the circular

economy by repurposing waste into functional products.
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INID CODES: Internationally Agreed Numbers for the Identification of Bibliographic Data

INID CODES
11 | 992.9° &TC 45 | °H1 7 73 | havd\'T
21 | MavAnF €TC 51 | 947° aA+G: 7°L0 74 | @h.b\
22 | MavAnF +% 54 | Pémé-@- CoN 57 | avi-¢-nt
30 | PRIl avlpem, 72 | bl Wit

11 | 1194

21 | ET/UM/2024/4700

22 | 20/12/2024 A.h.A.

30 | P99av\hF +7F PPLLI°FIT P 1m-

45 | 21/03/2025 A.h.A.

51 | F 02P 7/00(2006.01)

Stoves and Mitad

54 | Circuit Breaker with Visual Indicator for

Fikre Tesfaye,

Sheger City, Kyefeche Sub-City,
Woreda Tulu Dimtu, H.NO 109/07,
Addis Ababa [ET];

72 . = = )
Yohannes Haile b r

3 =" :
CTS Food Manufacturing Plc, 7 R et —
Nifas Silk Lafto Sub-City, Woreda 06,
H.NO New, Addis Ababa [ET];

74

57 | The invention pertains to a circuit breaker with an integrated indication
system that visually signals the presence of electrical current via a blinking

LED light. The circuit breaker includes housing (1), electrical switch (3),
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locking mechanism (4), a sensor that detects electrical current flow and

activates the LED (2) to blink at a preset frequency when power is
supplied, providing a clear visual indication of a live circuit. If no current is
detected, the LED remains off, alerting users to a de-energized state.
Additionally, the system incorporates specialized safety ports (5) that remain
insulated and grounded to prevent electric shocks, ensuring secure handling
during use or maintenance. This intuitive system enhances safety by
reducing the risk of accidental contact with live circuits and simplifies

maintenance and troubleshooting of electrical systems.

dededekedededkk
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22 | 01/01/2024 h.h..A.
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a6 NANT QVCSC ntol - bR S ! .
73
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h%1¢ NAAT QVCEC 0T - AR g
74

57 | &V 4mé N@Y 1LA P9U0é TI°T PS MPSrt @Y adéN, M /13/F
LM77 aoH1P GAN /14/i hooFT/7/: f@Y LGHIT adthhe oodAde /6/:
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P@m-Y GHT AdtThhe /5 1 AOATCH R0 /A&6N/1/: PS AN 2/ PS
HCIH2N, GAN /3/: b (84HC )42 HCIMNIN, A2 APMar, @Y AGAT
ann/8/ @ 0ak: ONAN/15/ hG ¢Faod WPC £H/10/ AFAT7 PPH AU7
P9 ULAT hoodrt QN IC N1MaoC LA hANTENS 188 hd-&
O7YH i hved /MVC/ : nh#l hréd AG havdha-t Pooldl PARLE®- (surface
water) AeA POLTY? @Y OL TLAM®- CPS he S 9114 WP @Y
P40 hei 3G NP7 C7LamT LHE A PCS Ao MNNTrT PAT® AS (47
Ahh 25.000 AFC A74.0-9° Adh 120 2%C heF P14 271007 10~
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74
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1RATCT7 AooCE&T 00 10 e W@ WLP7T ALY PLO PoLHDE
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74
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PIVrTHT POLP N CHATE 21806 ANIEET HE -
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ALS AeA b7 @45 107 P +TC
088 - a%.0 AN A ex e [aT];

74

57 | £V i rATE CTETC 21806F° POOPTT A&Vl ACTAOA hGS Phd.C7
A1 AcomNd A78.U-9° ANONT AooThOnAl PHHIE 4méd- AS HAE PNCS
Phd.C “1504F° 9°CT 10 BV PN TE PHETCE PhdC 71804 +avCS
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N7IMS+PS CHLTC “1804L7 NTIMIET A18U9° 0L 1AL CTLTE
8NLE NoodbPC NSLTCET: N6EN4LLN: 077309 NAALCE NhANPI®
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CHHOE PHATE Phd.C T18068 1@
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45 | 27/03/2025 A.h.A.

51 | H 02J 7/00(2006.01)

54 | Electric Vehicle Charger

72

Getahun Mekuria Abera

Nifas Silk Lafto Sub City Woreda 02
House No. B10/13, Addis Ababa
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[ET];
73
Getahun Mekuria Abera E 2
Nifas Silk Lafto Sub City Woreda 02 ‘0\ 3% N2
. 9 % 1Y 4
House No. B10/13, Addis Ababa N
13 iy s
[ET]; N RS
74 ?_\ Q) @) _ )
\ % ‘ N L

57 | The invention is an Electric Vehicle (EV) charger designed for efficient and
convenient charging meanwhile fuse /1/ touch screen /2/ card reader /3/
circuit breaker /4/ AC contractor /5/ input terminal /6/ relay /7/ DC table /8/
switching power supply /9/ controller /10/ TCU module /11/ DC contractor
/12/ charging module /13/ charging cable /14/ enclosure /15/ and its sleek

design and user-friendly interface make it suitable for residential and public

charging stations, promoting the widespread adoption of electric vehicles.
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A 23D 9/04(2006.01)

54 | Method for Extraction of Avocado Oil
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72
Dr. Eyobel Mulugeta,
Mr. Dawit Ifa,
Mrs. Bethelhem Haile and
Mr. Eyobel G/Senbat,

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET];

74

57

The present invention discloses a mechanical pressing method for
extracting high-quality avocado oil with a focus on maximizing yield,
minimizing energy and water consumption, and eliminating the use of
chemicals. The method comprises pretreatment (sorting and washing),
peeling, destoning, mashing the pulp, drying at 40-60°C, mechanical
pressing using a either of screw or hydraulic pressing, filtration with a
pore size of 1-10 microns, and packaging with minimal exposure to light
and air. The resulting avocado oil exhibits excellent quality parameters,
such as peroxide value less than 15 meqg/kg, acid value less than 4 mg
KOH/g, soap content less than 0.002% by mass, moisture and volatile
matter less than 0.22% by mass, insoluble impurities less than 0.03% by

mass and saponification value less than 198%.
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11 | 1201

21 | ET/UM/2024/4490

22 | 03/04/2024 A.h.A.

30 | P99aoNnF ¢7 PLLIVTTT T 10

45 | 27/03/2025 A.h..A.

51 | B 60C 11/24(2006.01)

54 | Method And Composition for Nano-
Silica Tire Reinforcement

72
Dr. Alemayehu Dubale,
Dr. Wondimagegne Mamo and
Teshome Tayye

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET];

74

57
This invention presents the development of an eco-friendly, scalable and
green silica preparation process for the reinforcement of passenger car
tires. Which comprises the silica waste material has been collected from
the Aluminum sulfate-producing factory, grounded, and calcined to obtain
the best parameters. The resulting physicochemical methods have been
compared with that of the imported silica. The waste silica byproduct
which is found in substantial amounts in chemical industries is used as
filler combining the green silica and other ingredients to fabricate greener
tires. The approach contributes significantly to creating local access to
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silica raw material, avoiding landfill problems, and bringing carbon

neutrality by process preparation methods of tire reinforcement.

dededekedede ek
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21 | ET/P/2024/780

22 | 18/09/2024 A.h.h.
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45 | 27/03/2025 A.h..A.

51 | A 01N 63/00(2006.01),

C 07K 14/325(2006.01)

54
Anti-Weevil Medicine Made from Herb

72 | Zelalem Gizachew Admase (D.r),
Birhan Addise Abate (D.r),
Matiwos Agize Ante and

Gemechu Tafa Beriso,

73
0 AG hooCE77 EaToe8, A0k
+CHN NEA o1 @44 11 40 NS
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74
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tath Neomed™ CU-AE antANl TTL-1CTT PPHOT heA h diatomacious
eath 2C 1 0 1 T °PT7 ooPAPANG dustable powder NaoemC POLA
107 100% 291741 ATIL7LTFA O14.21M Phand- @mul 1m-:

dededekedede ek

11 | 135

21 | ET/P/2024/781

22 | 18/09/2024 A.n..h.

30 | Po1aoAnF +F CLLITT 7 0

45 | 27/03/2025 A.h..A.

51 | E 04C 1/00(2006.01)
E 04C 1:00

54 | Composition and method for
preparation of Monolithic Wall

72 | Nefisa Abdulkadir Ali

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET]

74

57 | The present invention is generally concerned with construction material

preparation mixture composition for wall production, as well as its
batching and manufacturing methods. More relates to cost-effective,
environment friendly and sustainable construction for shelter enclosing, as
well as the numerous benefits of being free of chemicals. The rammed

earth wall mixture compositions contain an appropriate amount of earth

materials, preferably soil, due to their cementitious nature. The rammed
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earth mixture consists of raw materials that are available throughout the
country and around the world. The effective amount in the composition is
up to approximately 40 to 60% by weight of sand; a soil by weight of 20
to 30%; an aggregate by weight of 10 to 30%; and a cement stabilizer
by weight of 0.0 to 10%; and 9 to 11% water content. The earth mixture
or loose soil poured inside a formwork 10 to 12 cm or 15 to 17 cm and

rammed firmly to 4 to 6 or 10 to 12 cm respectively to form thick wall.

dededekedede ek

11 | 136

21 | ET/P/2024/782

22 | 20/09/2024 A.h.h.

30 | Po1aoAnF +F CLLITT 7 0

45 | 27/03/2025 A.h..A.

51 | C 02F 3/34(2006.01)
C 02F 3:34

54 | Bio-Nano Composite Material for Water
Purification

72 | Genet Tsegaye and
Dr. Mulisa Jida

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET]

74

57 |In this invention, a new bio nanocomposite water purification material is

developed using nanotechnology. Materials derived from coffee and sugar
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industry waste products combine with zinc and iron nanoparticles. In

particular, coffee husks are used to extract phytochemicals as a reducing
agent, while sugarcane bagasse is used to produce silica nanoparticles. As
part of the final product, three types of nanoparticles are combined, each
designed to serve a particular purpose in water purification: magnetic
pumice ZnO for disinfection, amine-functionalized magnetic magnesium
oxide silica nanocomposite. for heavy metal and fluoride removal. A process
known as adsorption allows the composite material to attract and capture

contaminants from water

dededekedededkk

11 187

21 | ET/P/2024/783

22 | 20/09/2024 A.h.h.

30 | P99oonnF 7 CLLITIT P77 10-
45 | 27/03/2025 A.h..A.

51 | C 01B 32/342(20170101),

C 01B 32/324(20170101)

54 | Bio-materials for neutralization of acidic

waste water

72 | Genet Tsegaye and

Dr. Mulisa Jida

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET]
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57 | This invention deals with the creation of biomaterials to neutralize waste
water treatment in the coffee industry. Bio -neutralizer was made from
carbonized coffee husks, which were recovered from the waste product of
the coffee manufacturing industry.

11 | 138

21 | ET/P/2024/784

22 | 20/09/2024 A.h.h.

30 | Po9aoNhF 7 CLLITIT ¢ -

45 | 27/03/2025 A.h..A.

51 | B 26D 5/08(2006.01), N7
B 26D 1/29(2006.01) & 19 42

54 | Agricultural Bi-Product Grating 2 it T
Machine . = 15

72 | Zerihun Kedida . ‘ ]U

73 =
Bio and Emerging Technology Institute

17
Kirkos Sub City, Woreda 11, Ras Biru sa 48 12 20 S
Street, Next to Temenja Yaz Building, &
Addis Ababa, 5954 [ET]

74

57 | The present machine is related generally to feed processing technology,
particularly to utilize agricultural bi-product materials by converting them to
feed. Grating machine has been designed and manufactured for the
processing of agricultural bi-product which basically contains fruits and
vegetable materials. The machine is derived by electric power so that
individuals or communities who have an access for the electricity in their
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environment can utilize the machine and change pastures, agricultural

wastes, fruits and vegetables to the required feed size and utilize it. The
machine is fabricated from different materials and with simple
technologies in a way that helps to duplicates it and provide the required
services. It comprises hopper (1), grating chamber (2), grating unit (3),
stand (5) and power transferring units (6). These parts of machine have
been clearly stated and incorporated in this document to describe the
parts and operation of the machine. In general, Figures, detail
descriptions, claim points and related points have been described in this

document.

dededekedededkk

11 [ 139

21 | ET/P/2024/786

22 | 25/09/2024 h.h.h.
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45 | 27/03/2025 A.in.h.
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54 | Process for the Preparation Crop

Residues for Animals
72 | Girma Debele,

Genet Dejene and
Mulisa Jida

73
Bio and Emerging Technology Institute
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Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET]

74

57

The present invention relates generally to processing crop residues using
white rot fungus for feeding animals, particularly ruminant animals and it
is a methods of processing crop residues and more particularly treating
crop residues with fungus for crude fiber reduction, in vitro and in sacco
dry matter digestibility for optimizing fibrous feed utilization efficiency. The
fungus treatment of crop residues comprise/ consists of two effective
white rot fungus strains such as Pleurotus ostreatus and Agaricus
bisporus and four types of crop residues such as wheat straw, teff straw,
sorghum Stover and sugarcane bagasse. The effective preparation for
fungus spawn production is by mixing of 500g white sorghum, 23g wheat
bran, 20g calcium sulphate and 5g calcium bicarbonate (w/w) and 15mm
disk of colonized agar culture. The pre-treatment methods for processing
crop residues comprises drying, cutting into 3cm, soaking into cold water,
pouring hot water, cooling and mixing with fungus spawn at the rate of
15% (w/w).

Fede sk dede ke
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A 01G 9/02(2006.01),
B 65G 1/04(2006.01)

54 | Vertical Farming Device

72 | Yissehak Demissie,

Negesso Beker,

Kinfegebriel Kebede,
Endalekachew Gashaw Tena and

Eyobel Gebresenbet,

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET]

74

57 | The present invention is the device for vertical farming to grow more
crops in multiple vertical tiers in the small area of land space. The device
comprising the rack or frame (3), seedling holes (10) and water supply
system (11, 12, 13). The rack is the double faced comprising of 4
vertical pillars (2) at the center and four diagonal stand/legs (3) at each
face with the spacing of 100 cm apart one from the other. Each face
comprised of 6 vertical tiers (4, 5, 8, and 14) with the spacing of 50 cm
apart and each tier is comprising of three rows (9, 10) with the spacing
of 10-15 cm apart one from the other and supported by clamp of 5 cm

bar.
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22 | 09/10/2024 A.h.A.

30 | P29ooAnF 7 CLLITIT P77 1D-
45 | 27/03/2025 A.h.A.

51 | D 21H 23/00(2006.01)

54 | PULP EXTRACTION PROCESS
FROM TOMATO STALK WASTE
72 | Hailemariam Gebru Teka (PhD) and
Baba Abdissa Fufa (PhD)

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET]

74

57 | In the present invention, industrial grade pulp extraction technique was
disclosed to produce a pulp from tomato stalk waste in a closed system.
The preparation pulp product follows soda pulping process where it
required minimal sodium hydroxide concentration (2 % (w/v)) at a
temperature of 93 oC in a pressure cooker. We have successfully
prepared a paper sheet from 100% tomato fiber pulp with tensile strength
of 63 Nm-g-1 and breaking length of 3301.5 m at this concentration and
temperature for the first time aligned with international standard quality
parameters. To compare the quality of the obtained (our) pulp and the
imported one, 12.5% of pulp was mixed proportionally with the recycled
pulp (87.5%). The obtained product of this invention is an industrial grade
pulp. Our results suggested economical strategy of pulp extraction

methodology and a potential import substitution.
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11 | 142

21 | ET/P/2024/790

22 | 09/10/2024 A.n..h.

30 | Po9avNnF 7 CLLITE ¢ -
45 | 27/03/2025 A.h..h.

51 | B 65D 81/02(2006.01)

54 | Packaging for the Transport and

Storage of Fruits

72 | Hailemariam Gebru Teka (PhD),
Baba Abdissa Fufa (PhD),
Birhan Tafesse and

Melaku Dereje Mamo (PhD)

73
Bio and Emerging Technology Institute
Kirkos Sub City, Woreda 11, Ras Biru
Street, Next to Temenja Yaz Building,
Addis Ababa, 5954 [ET]

74

57 | In this invention we have disclosed avocado and mango packaging boxes
based on own design. A new uniformed packaging material has designed
to fit into 335.28 x 298.45 x 101.6 mm outside dimension that is
reasonable but yet strong, has protective qualities and delivers improved
cooling to increase fruit quality specifically (Mango and Avocado). The
intended fruit packaging material has vent holes, interlocking tabs by
considering variety, shape and sizes of the fruit, and thereby most

growers, packers, and exporters have been used. In addition, the project

participants have designed additional features having new slider technique

PRAATZR LT IR IP Gazette
2.21, +.10 2017

Vanl. 21. Nn.10_ 2095




M2t LA wCHihF P+AM UTILITY MODEL TITLES GRANTED

from the top side for covering purpose. So that appropriate storage and

safe travel from place to place could be assured. Furthermore, this
invention work could be a benchmark and fill the gap on the development

of paper-based packaging materials.
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57 | The present invention relates generally to processing crop residues using

white rot fungus for feeding animals, particularly ruminant animals and it
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is a methods of processing crop residues and more particularly treating

crop residues with fungus for crude fiber reduction, in vitro and in sacco
dry matter digestibility for optimizing fibrous feed utilization efficiency. The
fungus treatment of crop residues comprise/ consists of two effective
white rot fungus strains such as Pleurotus ostreatus and Agaricus
bisporus and four types of crop residues such as wheat straw, teff straw,
sorghum Stover and sugarcane bagasse. The effective preparation for
fungus spawn production is by mixing of 500g white sorghum, 23g wheat
bran, 20g calcium sulphate and 5g calcium bicarbonate (w/w) and 15mm
disk of colonized agar culture. The pre-treatment methods for processing
crop residues comprises drying, cutting into 3cm, soaking into cold water,
pouring hot water, cooling and mixing with fungus spawn at the rate of
15% (w/w).

dededekedededkk
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(57) Abstract
This invention presents the development of
an eco-friendly, scalable, and sustainable
process for preparing silica as a
reinforcement material for car tires. The
silica used in this process is a byproduct of
aluminium sulphate production from a
reinforcement
composition 72.16%
(SiO2), 9.56% alumina (Al.Os), 0.62% iron
oxide (Fe:0s), and 2.18% calcium oxide
(Ca0), with the

accounting for loss on

chemical factory. The

comprises silica

remaining 15.48%
ignition and
moisture content. The silica waste material
is collected from an aluminium sulphate-
producing factory, ground, and calcinated
to optimize its properties for tire

reinforcement applications.

05 Claims and 03 Drawing
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Method and Composition for Nano-
Silica Tire Reinforcement

BACKGROUND
INVENTION

OF THE

Tires are vital vehicle components, as car
handling, safety, and fuel economy depend
mainly on the composition and
construction of tires. And hence, tires are
improved continuously. Natural rubber
(NR) is the most important material used
in the manufacture of tires. Natural rubber
is a material with many desirable
characteristics, such as high flexibility and
strength, resistance to tearing and
abrasion, and good dynamic properties.
However, the properties of NR compounds
can worsen under conditions of extremely
high mechanical loads, or excessively high
service.

to be

or low temperatures during

Therefore, the rubber needs
reinforced with appropriate fillers, such as
carbon black and silica fillers. The most
prominent improvement in the recent past
was the use of a silica-silane filler system
in passenger car tread compounds, instead
of traditionally used carbon black. Silica
has certain unique properties over carbon

black.

Silica gives much better strength, and
stiffness to the tread and it provides lower

rolling resistance. There are two aspects to
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this. Firstly, the cost is lower. Secondly,
the energy consumed in extracting silica
from traditional sources such as sand is
much higher. To extract silica from sand,
one has to heat the sand to 1,400 degrees
Celsius. Hence, in the present work, silica
obtained from SCBA and silica-rich
wastes of an Aluminum sulfate factory can
be incorporated to enhance the mechanical
properties, especially the values of the
tensile modulus, tensile strength, and
hardness, as well as the compression set.

One of the applications of kaolin is for the
production of aluminum sulfate AlxSOg"
3H20.

Melkasa sulfuric acid and Aluminum

In Ethiopia, there is Awash
sulfate factory, which produces Al2(SOa)
3H20. Production of Alx (S0.)3H:0
involves leaching out of alumina (Al.O3)
from kaolin using sulfuric acid, resulting
in silica-rich waste. The silica-rich waste
is damped in the factory compound and is
piling up to the extent that it is becoming a
problem for the factory. However, this
silica-rich waste can be an input for a
with  minor

variety of industries

purification and processing.

Therefore, this invention is a green silica
extracted from chemical waste and is
employed as a reinforcing material in
passenger car tires. Its application can also
be

construction materials,

extended to paint industries,

and glass and

Page 4 of 9
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ceramic factories where silica is the

principal component.

The conventional synthesis of silica from a

mineral-based precursor, tetraethyl
orthosilicate (TEOS), is toxic a negative
impact on health, involves a high thermal
hydrolysis process, and is energy-
consuming and accompanied by the
formation of Secondary products (CO; and
a voluminous amount of wastewater) that
are environmentally unfriendly. Hence,
looking for a different approach to the
source of silica which is safer, cheaper,
and environmentally friendly is of great
importance. Hence, Silica from Aluminum
sulfate production waste is potentially a
good replacement for commercial silica, as
cost-

landfill

it is  non-toxic, increases

effectiveness, and  reduces

problems.
The Objective of the Invention

The objective of this invention is to
provide an alternative approach to the
development of green silica from a
byproduct of a chemical factory and make
it valuable for green passenger car tire
wealth

reinforcement. (waste  to

conversion)
Brief Description of the Drawings

FIG. 1 illustrated the workflow process of

making reinforced tier
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FIG. 2 Show a physical test result during

calcination

FIG. 3 Show a physical test result from
Mooney viscosity to tear resistance

Detail Description of the Invention:

A green silica-reinforced rubber product
made by introducing a silica byproduct
from an aluminum sulfate factory. The
byproduct silica was grounded and sieved
before being calcined to remove the
moisture content and some carbonaceous
materials. After that, the resulting powder
was mixed with other ingredients
according to the protocol used in Horizon
Addis Tire Manufacturing Private Limited
(HATMPLC). The

byproduct used as a filler material was

Company silica

prepared using the following procedure:

1. Collecting silica waste from chemical
factories (Awash Melkasa Chemical
factory)

2. The waste was washed, ground, and
sieved.

3. The resulting powder was calcined in
the air at 850 °C in an oven for 8
hours.

4. The obtained silica was expertly

the established

crafted following

protocol for high-performance
passenger car tires at Horizon Addis
Tire Manufacturing PLC

(HATMPLC).

Page 5 of 9
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A  detailed elemental analysis
conducted by a geological survey of 10
Ethiopia revealed that the composition
has an exceptionally high percentage
of silica (SiO2), measuring at 72.16%.
Additionally, the material contains
alumina (Al2O3) at 9.56%, iron oxide 15
(Fe203) at a modest 0.62%, and

Experiment

calcium oxide (CaO) at 2.18%. The
remaining 15.48% accounts for loss of
ignition and moisture content. It is
important to note that these results
were obtained before the calcination
process, which may further enhance

the material's properties.

The physicochemical test was conducted at Horizon Addis Tire Manufacturing

Private Limited Company (HATMPLC).

Specification
Parameters Unit

HATMPL | BETin Sample test

C Test Result after

Min Max Result | calcination
Ignition loss % - 10 10.48 9.8
Heat 6.5

loss/Moisture % - 10 6.74

Content

Density g/lcm3 | 2.00 2.70 2.18 2.21
Sieve residue 0 0.70
in 325 Mesh o ) 05 )

Table 1. Analytical test conducted at HATMPLC
HATMP
LC BETin Sample
Test parameter Unit Sample | Test Result after
test calcination
result
Shore A Hardness | Before Aging - 40.00 40
Tensile strength Before Aging MPa 10.81 12.01
Modulus at 300 % | Before Aging Mpa 1.12 1.13
Elongation at Before Aging 861.3 875
%

break
Maximum Torque In Ibs 6.51 6.58

Page 6 of 9
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TS1 Min:Sec 1:03 0:59
T10 Min:Sec 0:52 0:50
T90 Min:Sec 3:22 3.09
Mooney Viscosity by FM mu 54.28 56.8
CPD

Specific Gravity by FM 3 1.053 1.048
CPD gcm

Abrasion Resistance FM % 1.66 0.68
Tear Resistance FM kgf 3.61 3.89

Table 2. Physical test conducted at HATMPLC

The resulting reinforced rubber has proven
that silica byproducts can be used as a
replacement  for commercial  silica
(imported silica). After commercialization
of the silica byproduct, the factory area
will be likely to end up with no landfills.
Furthermore, silica byproducts can be used
for carbon replacement contributing to
carbon neutrality, one of the sustainable

development goals.

Figure 1 illustrates the workflow process
map of the invented material.

In the present invention process, scalable
green silica toward reinforced and green
passenger car tires has been developed.
The waste silica has been collected from
the aluminum sulfate factory (Awash
Melkasa Chemical factory) and is used as

a reinforcing filler for passenger car tires.

v' Develop a greener silica source for
green passenger car tires.

25 v°  Greener silica Materials obtained from
chemical waste avoid the use of toxic
precursors  currently  used to

synthesize silica

v' Greener silica Materials are huge in
30 amount and are cost and scalable

v' Greener silica Materials reduce
dependency on imported silica and
pave the way for local availability

v"Uses industrial waste materials as an
35 eco-friendly alternative.

The green  silica-based  materials
developed could be used as reinforcing

fillers.

The shore A hardness, tensile strength, and
40 modulus as well as elongation at a break
were reported in the present study.

According to the results, the shore A

Page 7 of 9
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hardness of 40A, the tensile strength of
12.01 MPa, the Modulus of 1.13 MPa, and
elongation at break 875 % are in excellent
agreement with that of HATMPLC. The

5 developed rubber product from the silica

byproduct aluminum sulfate factory
produced an interesting result as a rubber

reinforcing filler for passenger car tires

Figure 2 illustrates the green silica-based

10 materials developed could be used as

reinforcing fillers.

The shore A hardness, tensile strength, and
modulus as well as elongation at a break
were

reported in the present study.

15 According to the results, the shore A

hardness of 40A, the tensile strength of
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25

30
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12.01 MPa, the Modulus of 1.13 MPa, and
elongation at break 875 % are in excellent
agreement with that of HATMPLC. The
developed rubber product from the silica
byproduct aluminum sulfate factory
produced an interesting result as a rubber

reinforcing filler for passenger car tires

Figure 3 Similarly, illustrates the viscosity
(56.8 mu), specific gravity (1.048 g cm™),
and abrasion resistance (0.66 %), as well
as tear resistance (3.89 kg), were measured
and in excellent agreement with that of
HATMPLC. The

product the

developed  rubber

from silica  byproduct
aluminum sulfate factory produced an
interesting result as a rubber reinforcing

filler for passenger car tires.

One reaction batch (8800 kg)

Average annual production

Import substitution

dry base (500 reaction batch)
Input material Removed silica Input material  Removed Removed silica
(kaolin) in kg.  waste in kg. (kaolin) inton. silicawaste  waste change to
in the ton. pure silica price in
ETB
7001 4500 3858.64 2272 320,624,640

table 3. Comparison of Aluminum sulfate byproduct-based in terms of price and yield

Consumption of silica
(ton/year)

Price (Unit/kg)

Price of silica (annual) ETB

29 141.120 ETB

4,092,480

table 4. Consumption of imported silica raw material by HATMPLC

Page 8 of 9
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According to Table 3, approximately
2,272 tons of aluminum sulfate byproduct
are estimated to be produced as waste in
every 500 reaction batches annually. This
is equivalent to a value of around
320,624,640 ETB (three hundred twenty
million six hundred twenty-four thousand

six hundred forty Ethiopian Birr). This

indicates that the Awash Melkasa
Aluminum Sulfate factory can release this
amount of silica waste into the
environment each year. In contrast,

Horizon Addis Tire Manufacturing PLC
imports the same silica raw material from

abroad.

Table 4 illustrates that the HATMPLC
uses 29 tons of imported silica from
another country which can be substituted

locally.

The developed green silica materials could
be suitable for use as reinforcing fillers for

passenger car tires.

These silica-based
materials satisfy the HATMPLC standard
requirement as well as the Ethiopian

Standard Code (ESC D3 301).

developed green
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CLAIMS

1. A nano-silica tire reinforcement

composition comprising:

a) 72.16% silica (SiO);

b) 9.56% alumina (Al2Os);

c) 0.62% iron oxide (Fe203);

d) 2.18% calcium oxide (CaO); and

e) The remaining 15.48% accounting
for loss on ignition and moisture
content.

2. The composition according to claim 1,
wherein the byproduct silica is ground
and sieved before being calcinated to
remove  moisture  content  and
carbonaceous materials.

3. The composition according to claim 1,
wherein calcination is performed at a
temperature of 850-900°C.

4. A method for preparing a nano-silica
tire  reinforcement  composition,
comprising:

a) Collecting silica waste;

b) Washing, grinding, and sieving the
silica waste;

c¢) Calcinating the resulting powder in
air at 850°C in an oven for 8 hours;
and

d) Obtaining purified silica.

5. The method according to claim 4,
wherein the calcinated silica is blended
with other ingredients to produce a

reinforcement composition

*kkhkhkik
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