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RESEARCH
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Research Organization
(12)

|

Research Center
(85)

|

Research Organization
Nanotechnology & Materials

Research Center (RC) for
. Mineral Technology
. Metallurgy
. Material Energy
. Composites and Biomaterials
. Molecular Chemistry
. Catalysis
. Biomass and Bioproducts
. Polymer Technology
. Quantum Physics
10. Nanotechnology
11. Photonics
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Head of Research Organization for Nanotechnology and
Materials

Prof. Dr. Ratno Nuryadi, M.Eng.

Head of RC for Head of RC for Head of RC for Composites | Head of RC for Molecular | Head of RC for Polymer Head of RC for Photonics

Mineral Technology Metallurgy and Biomaterials Chemistry Technology Nanotechnology Prof. Dr. Isnaeni, M.Sc.
Dr. Fajar Nurjaman Dr. Ika Kartika Dr. Nendar Herdianto Prof. Dr. Roni Maryana | Dr.Joddy Arya Laksmono Dr. Murni Handayani

1 2 q 6 10 11

)

Head of RC for Material Head of RC for Catalysis Head of RC for Biomass Head of RC for Quantum
Energy Dr. Osi Arutanti and Bioproducts Physics
Dr. Sudaryanto Dr. Akbar Hanif Dawam A. Dr. Mohammad Hamzah Fauzi
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MINERAL TECHNOLOGY

Dr. Fajar Nurjaman

Head of Research Center for
Technology Mineral

Mineral Processing :

s*Pyrometallurgy
+*Hydrometallurgy
s Electrometallurgy
+*Biometallurgy

Resources:

*»*Primary Ore
**Secondary (waste)

%‘%

58 68 67
57 71 59 61
65 69 70 39

HIGH VALUE ADDED PRODUCTS

# Collaborator

B iePe

Ihllxgaﬁﬁ%ﬂ%fg

labradorite  limonite tadoite

s i@‘llﬂ&m

scorodite  selenite  serpentine tagamite vesuvianite  vishs

Type of Mineral & Coal
(anary Resources)

=

Beneficiation Process
(size reduction, physical, chemicaland
thermal beneficiation)

MINERAL IDENTIFICATION
(Smart Characterization)

NV
- &% Akita University
_-\\,/—'

\.‘_"s'a

FUM K2

want BukitAsam ©

beyondcoal

MINERAL & COAL IDENTIFICATION
(Smart Characterization)

MINERAL PROCESS

BY-PRODUCTS
(Secondary Resources)

VT A

WASTE UTILIZATION

KYUSHU UNIVERSITY

ING

(Pyro, hydro, elctro, bio metallurgy & phytomining)

URBAN MINING

(Secondary Resources)

g PennState ‘

UNIVERSITI
TEKNOLOGI
PETRONAS

..«')

W

# Research Group

U

. Smart Identification of Minerals

. Mineral Technology of Rare Earth
Elements

. Mineral Technology of Base and Precious

. Non-Metallic Mineral Technology
. Mineral Processing Impact Management
. Coal Processing and Utilization

# Research Members

57 Permanen staff

2 Research Fellow

12 Research Assistant
100 Students

f Laboratory Equipments

Hydrometalurgi untuk REE Submerged arc furnace

[ prbb@brin.go.id (G) prbb_brin



T for Metallurgy

.h E H I H @ Research Center
. 3

2B EEIE) Alloy Design & .l 45 Permanent Staff .l 22 Masters

Dr. lka Kartika, S.T., M.T.
Engineering
.l 23 Doctors .l 3 Bachelors

Head of Research ﬁ —1
Center for Metallurgy = X :
- e,

Pyrome*allurgy

2

7

Ore concentrate

Extractive Metallurgy

Chemlcal

intermediate High-Vacuum Induction Vacuum Arc

Alloy Design & Engineering
Melting-Casting System Melting

Advance Manufacturing Electrometallurgy orrosion

LLI.

Corrosion Control Technology

QUPH Sy MIDC

Metallurgical Process

UNIVERSITAS

Li2co3 NiSO4.6H20  sjlica powder Environmentally Friendly 5
e - 99.99% Antifouling Paint

Metal Refining and Recycling

chy @

NIV ERSITAS * PT. AGRU SPESIAL INDUSTRI
..N.vsnsmm.s.m SUMBARA LS oo ovens o - T

+62 811-1933-3616

Corrosion and Mitigation Technology Laterite steel Total hip ' _ $5410 steel @ prm@brin.go.id @prm_brin
railway arthroplasty Aneurism clip turbine blade

Steel and Special Alloys

Metallurgy Non-Ferrous Alloys

&
&
&
g
&



= # Key Technology
FPS il

# Reseach Groups

= Battery Materials

* High Performance Anode Materials

» Solid Electrolyte for Battery

* High Performance Cathode Materials
Magnetic and Dielectric Materials

« Thermomagnetic Materials

» Energy-Absorptive Magnetic Materials

||| Prof. Dr. Sudaryanto, M.Eng

Head of Research Center
for Energy Materials

b g Scope
Research on materials for energy:

v generation (production), " Superconductor
= Fuel Cell & Hydrogen
storage,. = Thermoelectric Materials
conversion, = Power Generator Supporting Materials

absorption, and
use (efficiency)

D SRR

# Researchers

+»* 62 Permanent Staff
+*1 Research fellow
+»» 8 Research Assistance

f Collaborator
2 B || & e @

I Including :
| = Material Science

& i BukitAsam
A o
o |
*

= Hydrogen Production

h________

l
I = Surface Engineering | LPORX ||, @@ @ ENENE & < 30 Students
| * Interfacial Interaction l Prsanaren L b & | @ § @ & O || & @@eocwom
| * Electrochemistry l £ PLN L iy 4 ]
1" Phase Transition I Onduline & Nusantara Power €CTEILAY (V] prme@brin.go.id prme_brin
;" Energy Conversion | ER s @ T IMnuTs
|+ Energy Storage : & 5 $00e  Tammm

|



.h BRIN Eusat Riset
= omposit dan
; Biomaterial

Dr. Nendar Herdianto
Head of Research Center

for Composite and
Biomaterials

)' Scope
Composite Materials
U Formulation & design
O Simulation & computation
O Fabrication & prototyping
Biomaterials
O Microstructure & biocompatibility
Q Design, prototyping, testing
Q 3D printing & drug delivery
Surface Modification & Coating
O Surface engineering
Q Tribology analysis
Rubber Materials

Q Applications: transport, disaster,
healthcare, military

U

Fiber/nano-filler reinforcement

U

Safe compounding tech

U

Recycling

# Key Technology

- T

/_\m

Dusa Pelvurcthanc

Composite fabrication technology ‘

“=. _FEM - Light P8
- OSTEOBLAST = Tank P8 Body
& [N gz~ Shell Structure,
g of ) O |
srRoNTIUM \ ° BONE FORMATION = swesses

Structural FEM
Optimization
Engine

OSTEOCLAST

SR-ENRICHED

Weight-down Opt. —

BIOMATERIALS

plate shell thinni

3D printing

Drug delivery

)' Collaborator

Computational analysis

M
THE UNIVERSITY I|||; RSCM M AT
OF .Q,UEET?E'}ND L A a Ce"m compa ny
Agronesia
St .:..&. ¥/ “
N ) >
G|PUDAK :ff13: ek 'M\ S
SCIENTIFIC * ‘%‘.‘.’ 2
@|tenas SIG #V =
: o000 J@Tj Institut Teknologi Nasional
(I X I N ] Jakarta Global
sy ZEN 2UINEC = o J
: e alale niversity || GMfAﬁ[u_{\_s{a' nwwsmw TURBIN DAN PROPULS!
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# Reseach Groups

Bioceramics
and
Biomedical
Composites

Biomaterials
for Orthopedic
and Dental
Application

Composite
Materials for
Structural
Application

# Researchers

+»» 41 Permanent Staff

+»» 3 Research fellow

+»+» 8 Research Assistance
+»» 60 Students




O% BRIN A& |
enter
] 52 for Molecular
" DN TR AT = Chemlstry
Uncoverthe Unknown

Prof. Roni Maryana, PhD

Acting Head of
Research Center for Molecular

Chemistry
# Scope

( Nano Chemlstry ]

| Molecular Dynamlcs and Simulation |

* Key Technology

» Synthesis, modification, and functionalization of chemical
compounds

» Conversion of compounds into value-added chemicals,
including solvents and fine chemicals; surfactants from
renewable sources

» Develop functional
nanoparticles,

materials such as
and bioactive systems;

hydrogels,
electrolytes for

electrochemical devices
Research Facilities

.
secs
‘UsT
UNIVERSITY OF
CHIBA

SCIENCE & TECHNOLOGY = nale
UNIVERSITAS UNIVERSITY
INDONESIA

PT TIMAH INDUSTR!

K o QUM
: i =t G|ST mﬁwm
A @ Sicacka Triversiy ‘
itenas Lol OPCW
T T N— % .

kaarle

indonesia

logy
1 fese
PTSUMBER INDONESIA ! PT MANDIRI PALMERA AGRINDO
» SEJAHTERA /A
g
SRBP  casenra®! @

i Pertans J ! / I A

# Research Groups

Solid State Chemistry
Fine Chemical and Bio-chemistry
Functional Molecular Chemistry
Analytical Chemistry
Surface Chemistry
Advanced Organic Chemistry
Biochar and Adsorbent

Surfactants and Interface Chemistry

Functional Electrolytes and
Electrochemical Process

Research Members:
57 Researchers

M prkmebrin.go.id



# Key Technology

Gy (@

o) BRIN RESEARCH
P st @ CENTER

FOR CATALYSIS

o

oo
CATALYST
DESIGN

Fractionation Modification

Purification

Dr. Eng. Osi Arutanti, M.Si Design

Acting Head of Research
Center for Catalysis

o 6

©

H, Production & Storage

Conversion

Down Sizing Synthesize

2

&

Metal Oxide -based q
Catalysts Carbon-based P T r Nanostructurization Hybrid Clean water Greenprocess
Catalysts : -u?;é“ °°o': e\
o o)
| o # Collaborator
Yo ov g/
“eoe0”

oe” i UNIVERSITI - o
Hybrid KISI ey I MALAYA PERTAMINA ‘é:‘ Timah ©

Science and ‘
e e e Yechnology
—OZYEDIN— Facilities Council
:-uvatn-Du!.l_-: 151S Neutron and ‘
Muon Source 1 u l i

CHIBA 7\ Chula 4
. UNIVERSITY == ( Smersey (3

e
2 .
7 { v\v
=3 A
7 “ o/
- A
\.‘ % R ”
f
f;

9 a0

’ N S

SUNAN RALIAGA
YOOUYAKARTA

< SHINSHU o
= UNIVERSITY <0080,

Cataysis for Sustainable
Green Economy

# Research Group

= Catalysis Material Chemistry
= Molecular Catalysis

= Photocatalysis

= Sustainable Fuel Catalysis

# Research Members

22 Permanent staff

2 Postdoctoral Fellows
7 Research Assistant
21 Students

)' Research Facilities

% ‘E ? ‘\/\’
o & Y""" ) /&
‘_&““""" Qo-.l""

Solar Simulator UV box reactor Potensiostat
\ | P - —

E]

Tubular furnace

£\¥

Box furnace Oven

7 Science Wednesday
(Biweekly)

(] pme.prkatalisis@gmail.com

- pr.katalisis



ot BRIN o Key Technology
WY Hes. BISNVIRSS of # Research Group

& BI#PRODUCTS ? s ) & oz(@} + Functional Wood

= Lignocellulose Engineering
= Nanocellulose
= Cellulose Derivatives

Prof. Dr. Akbar Hanif Dawam A. Extraction Purification Fractionation Modification

Head of Research Center for Q = Lignin-Tannin Derivatives
Biomass and Bioproducts 5 » Oleochemical and Extractives
= Wood adhesive and Coatings

Down Sizing Synthesize Pyrolysis Digesting = Green Macromolecules
= Biocarbon and Biomass Energy
= Marine Bioproducts

&

# Research Members

Sustainable Biochemicals o . . .
aterAlS Nanosizing Hybrid Biomimetic Bioprocess

75 Permanen staff

10 Research Fellow
41 Research Assistant
100 Students

)' Collaborator

(WS TSPNI PN

THE UNIVERSITY OF OSAKA

-» 2 ~
"
2’&.%5 |g
UNIVERSITI SAINS MALAYSIA TOMSK
UNIVERSITAT POLITECNICA POLYTECHNIC
@ Df CAYA(UNV‘ JN‘V[RS]TY
RS ATECH
B University
7 of Glasgow
R 8 | Theu ty of :::o '“"»Q?'%.« t
o 2 university of iversity o ASRo | ",':m"“ .
BIOMASS %.,,/‘ groningen I Nottingham, 2" X [M] prbbe@brin.go.id . (0) prbb_brin




RESEARCH CENTER FOR®

POLYMER

REDAE EEES
Dl EWIENN LA

Oo% BRIN
oy

Dr. Joddy Arya Laksmono

Head of Research Center
for Polymer Technology

Email: jodd001@brin.go.id
# Scope
E%,ﬁ%‘gé AL L CAROUYDRATE ELASTOMER

A 4
e ©os \'@

SOFT POLYMER BLENDING & SUSTAINABLE
SYNTHESIS & COMPOUNDING
POLYMER MODIFICATION OLYMER

b

Expected outcomes:

* Engineering Polymer.
* Biodegradable and Biopolymer.

*  Polymer Composites.

* Advanced Rubber and Elastomer.

*  Functional and Conductive Polymer.

+ Coating and Film Polymer Specialty.

* Hydrogel and Superabsorbent Polymer.
* Bio-medical Polymer Engineering.

* Polymer Recyclable.
*  Smart Polymer.

/’ TECHNOLOGY

POLYMER
SYNTHESIS

%’%
:
Jfg

OLYM
CHARACTERIZATIZN &
TESTING

\
& 8

oy

(7T
™) prtpl@brin.go.id prtpl_brin

=T | E=T3T|

UNIVERSITY OF ULSAN

# Key Technology

POLYMER
MODIFICATION
AND FUNCTIONALIZATION

0@

A\

{‘Q:;QZJ/'

-

ENVIRONMENTAL-FRIENDLY

POLYMERS &
BIOPOLYMERS

COMPOSITE
BLENDING &
COMPOUNDINING

ENVIRONMENTAL-

FRIENDILY

POLYMERS & BIOPOLYMERS

)' Collaborator

UNIVERSITY
OF MALAYA

POLYMER
PROCESS &
MANUFACTURING

=
:’g QD

0

\~_—’

SURFACE
ENGINEERING &
COATING

UNIVERSITI SAINS MALAYSIA

# Research Group

Synthesis and Modification
Polymers;

Blending and Compounding
+  Polymer;
==} Soft Polymer and Advanced
Characterization;

Green and Sustainable
Polymer

# Research Members

35 Permanent staff

05 Research Fellow
10 Research Assistant
50 Students

# Facilities

4 n

el 8 -
otationa Twin screw
Viscometer extruder

»



# Key Technology

@ @ # 5 Research Groups

.h B H | Nc ififiiise RESEARCH CENTER FOR
Rabs s 3 >" NANOTECHNOLOGY SYSTEM
" P

Murni Handayani, PhD

e 6 BEseete Quantum Dots Nanoparticles Nanocarbons 2D Materials -\ nano
Center for | research group
Nanotechnology < s e
System oS, S ( N
AV . . T
O ( O'o
.’ NANSsp
Nanostructures Perovskite Thin Films Q' CARBON
\// i
Nanofabrication and Engineering a.‘ \___ Research Group )
of Functional Nanomaterials 'l‘\‘ m
. . . R . , . . Thin Films & .»M m N
Characterization and Simulation Nanofiber & Nanoprocessing Simulation New Materials Surface Modif : Ei Re?ear'lgfg%rcip
of Nanoscale Materials membrane Nanoscale
32 Permanent Researchers
N Nanomaterial electrocatalysts for * Collaborator *
1S energy storage, conversion, and

1 FF fuel.

2D materials , nanocarbon &

SR EEEEE] NANYANG
TECHNOLOGICALK )
nanostructured membrane for

|

@ UNIVERSITY

F SINGAPORE
photocatalyst, sensing &

biomedical kWi Sozn @R o
¢ = m SULTAN ]l)l\l\

Organic, Quantum Dot, Perovskite TV O, - e

Semiconductors & thin films for S CET N 3928

AdV&nCEd Energy’ OptoeIeCtroniC’ & Science & Technology Facilities Council dan berbagai

and Wearable technology ' ISIS Neutron and Muon Source instansi DN...




:P BRIN Research Center for # Key Technology

Quantum Physics # Research Group

= 1. Experimental High Energy
L7 = . Physics
‘"..\.\'.t&@i - \‘%’: 2. Theoretical High Energy Physics
® RN EENr Y i - — - L 3. Non-Perturbative Physics
- Head of Research ] & ‘ | S8
- Center for Quantum ; 7 TAbs _ 4. Quantum Matter Theory
Bs  Physics Quantum LS e Computational Particle 5. Quantum Info and Computation
optIcs oWt Physics Detector 6. Quantum Simulation
7. Quantum Devices
)' Scope 8. Quantum Materials
J' J, . 9. Quantum Finances & Complex
@

. = a Systems
1. Quantum Sensing and : ' .'. .

Communications £ o

2 IE)ripe_rlmental Condensed Matter Micro/Nano Thin film 2D Layered  Nanoparticles f Research Members
yRles : Device Fab Deposition Materials
3. Experimental High Energy 38 Permanen staff
Physics 4 Research Fellow
4. Theoretical Condensed Matter # Collaborator . 28 Research Assistant
Physics | ) >50 Students
. Quantum Information Theory % HIROSHIMA

> UNIVERSITY
\/y KYUSHU

o Ul

& miln £%

UNIVERSITE DU

. Theoretical High Energy Physics

7. Comp|eX SyStem -% g UNIVERSITY IKONSZAVY  LuxemBoure ~ TOHOKY @ quantumresearch.id
SZA\ e , ,
X< Universitat B quantum@brin.go.id
AN

Basel & Science & Technology Facilities Council
. @ (SIS Neutron and Muon Source
§ili QR}VERSITY
IRGIN

aLtce Mumsrg - diamond @
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Ot BRIN e ———
oy CF'HEITEINIES

Prof. Dr. Isnaeni

Head of Research
Center for Photonics

NANOPHOTONICS

BIOPHOTONICS

SPECTROSCOPY

A SENSOR - IMAGING

@ INTEGRATED
WY PHOTONICS

()

LiDAR

r .

;

L -

Spectroscopy

F----“

[ | ||
[ | |
[ | 0
Q----;J)

Bio Sensing

> National: Ul, ITB, UGM, UNHAS UB, etc
> International: Tohoku, HKUST, KAIST, USM, UTM, etc

# Key Technology

o~ B —

N\~
O _~5L

Fiber Sensors Laser
(HERRR
=3 = ®
D

ARERA
Semiconductor

. _
- -
I.\

Biophotonics Control

)' Collaborator

\l:

J

Lithography

',

<+ e <.

e ﬁf

Nano Particles Photocatalys

&

# Research Group

Optical Instrumentastions
Optodinamic Sensors
Nanoplasmonik Technology
Control and Precision
Measurements
Micro-Optical-Electrical-
Mechanical System
6. Semiconductor Photofunctional
Materials
7. Laser-Assisted Material Process
and Spectroscopy

# Research Members

RENCRID S

Cl

43 Permanen staff

2 Research Fellow
13 Research Assistant
60 Students

)' Research Products

» Water flow speed, direction, and
guality monitor

» Phototherapy technology

» Weigh-in-motion vehicle sensor

» Nanogold for health

[ prfebrin.go.id (§)+62 811-1933-3620



B e Research Ouputs in 2022-2024

International Journals Q1 dan Q2 Publication Citations (Scopus)
IF >20 =6
600 25000
LB |F 10-20 =16 22916
287 20000 17214
400 15000 12883
200 10000
5000
0 0
2022 5093
2024 2024
Intelectual Properties (Patent, etc.) External Funding (Rp. Billion)
400 40.0
209 21.0
_- 200 \03 20.0
s 100 . 10.0 '7'1
éPATENT _ . 0 0.0
2022 2022
¥ 2023 2023
2024 2024
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Researcher Mobilities : 2022-2025

Degree-by-Research
Students (MSc/PhD) e I u
4

390+ ﬂ',

- @' vl 1440+ 70.700+
International Journals Q1&Q2  Publication
“““ PATENT -"’j\ Citation

(=

508 Researchers

~

310+ -\
= Research /1 ,-33‘
80+ postdoctoral/ Assistant 720+
(MSc/PhD)

Visiting Researchers Intellectual Properties
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o BRIN 1

O i Research Activities on Li-lon Battery (LIB) in BRIN

Secondary resources

Primary resources

!

Refining

Raw
material
handling

Battery

Concentration | :
Recycling

Mining
- =>
RC. Mining Tech.

Battery precursor

-
RC. Mol. Chemisﬁ 0 LU gl ol Battery Pack e “
- — ' _ Energy Storage
RC. Metallurgy < ‘ > < > < > —0>
Li, Ni, Mn, Co, Al, Cu, Cq, Ti, Sn RC Mat. Energy Testing Tech. Transpt. Tech. RC Mat. Energy
SR : B oo RC. Minerals Tech.
< ><¢ > ¢ >
RONM ROEM/ROEI RONM

ROEM = RO Energy and Manufacture
ROEI = RO Electronics and Informatics



2 Battery Precursor Synthesis Process : Lithium-Nickel-Manganese-Cobalt (Li-NMC)

Primary Sources

Nickel laterite Ore Bijih Mangan

Secondary Sources
Spent batteries

Synthesis and Characterizations :
1.

Leaching Reagent

A 4

. Pregnant
Comminution Chemical » Solid-liquid » leaching
(Sizing) leaching filtration <olution

N

Purification
and
Crystalization

L 4

Solid residue

\ 4

Comminution equipment: jaw crusher, ball mill, sieving
machine, oven

Leaching equipment: leaching tank, laboratory reactor, hot Cobﬁalt

plate stirrer, glassware

Solid-liquid separation equipment: hot press filter

Purification and crystallization equipment: solvent extraction
system equipment, separating funnel, oven, pH meter
Characterization equipment: ICP OES, XRD, XRF, SEM-EDS, FTIR

Precursor Products
(Senyawa Ni, Co, Mn, Li)

Nickel




3 Laterite Nickel Processing with Selective Reduction Process

Berat Briket Bijih Nikel Laterit (gr) |
Sebelum Setelah

Reduksi Reduksi
Rerata (gr) 109,31 79,22
Selisih (gr) 30,09

2%

1,9Ni-2236Fe b7 Reducf.qm‘ ,‘ Berat Briket Sponge (gr
(No-additives) el o Mognetic  Non-Magnetic
Selective Reduction Process : 32% 8%

v

v

v

Moderate temperature
process

Low-cost energy (compared
with BF Smelter)

R

Various reductant can be =
used (no-cokes required) '[;
High Ni-grade in ferronickel :*
[ S 0 ) -..L..sm.
* " - ~ - - e

Temperature 1100-1200°C
Preheat 4 hours
Reduction time 1 hour

Magnetic 3.71 Ni — 89.76 Fe




Development of Coal-Coalite Processing Technology into Artificial eB 5o
Graphite and Pilot-Scale Anode Sheets e

T e e e e e e e e e e e e e e B e e e e e i

waw BukitAsam ©

il SS

" " e Green :
Artificial Graphite  Jfinimdsniins: Anode Sheet Product
i :'9h temperature graphitization, @) pyrolysis with the help of a catalyst, i The electrode is in the form of a sheet made from copper foil coated with i
| : ot isostatic pressing, @) CVD of hydrocarbons at high temperature. i graphite carbon on the sides and is used as an anode for Li-ion |
| Advantages of AG over Natural Graphite: €] Better cycling stabilty, ! batteries. i
'\\ Better fast charging performance Q Higher quality consistency 4 ,:

cycles, with normal charging up to 400 Wh/kg.

Raman results

/

.' Quantitative XRD analysis \:

| .

1 | Lorentzian 2 theta | theta [d-spacing| DoG | FWHM . I

1 Functon | ™ | (deg) |eg) | B | @) | weg) |©P] " i arvam®

1 TIMAH

| | Grafit C002|CBT-1300| 26,56 | 13,28 | 3,36 [96,87| 0,19 |425,39126,73 i

1

I 8000 :

I 6000 :

1 4000 :

1 1

I I I \\‘\ N - -

o 1 \ ] High graphite structure match up to 96.8%.
I 0 I \ B

i ,: Raman results show i — . (e'éﬁii?f&‘"{'n \

: I ahlgherlé;tpelzk Il [ A = & o v & mrem— i b ’ First discharge capacity 478 mAh/g, higher
I | compared to Id. [ HENYSSS———_ gas | ] .

| . Idllg << 1, indicating [ ¢ //_,Ag,_-— § 3 o 3 0 . than commercial MCMB (372 mAh/g)

: 1000 1350 1qco| 1750 2000 2250 2m| \r" agOOd degree i i : ‘ IA' | . Z: \\5\\ -sanw-l; :::: q)

I f Rainan shift (cm”) __| 8 graphitization. This £ ‘i b @) Full-cell test with LINMC: energy density 416
| ! | s indicated by the [ T R e et Whikg (0.1C), and 187 Whikg (45%) at 2C.
: ' CV test which has a il SR Charging capacity test Ultrafire Comparator Charging Capacity= | C5

: | peak oxidation [l FHl =913 mAh @ 100 mAh, from his claim 99000mAh. il +=

: I . voltage of around  [F IS , ¥ - 18650 cells show 1200-1500 mAh capacit

I | 03V h ¥ ('5 (still limited by slurry, coating, and assembly
I . . I I

I I 1 1 process).

| (BN 1! >

I i | | M o

' i : :i < Fast-charging (2C) delivers 187 Wh/kg for 50
| ! I

\ 2 i
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NMC Battery Pack:
* Pack Capacity: 20 Ah
* Nominal Voltage: 72 V

_Integrated Battery Lab

Testing Target (1C):

* Charging current:
max. 20 A

» Discharging current:
max. 40 A

Battery Modul 18650

Arduino Nano sebagai Slave

Arduino Mega sebaj

' 7
| PSTEM RATAN & PT KOMATSU INDONESIA

TEKNOLOGI BATERAI UNTUK
PENERANGAN JALAN UMUM (P3U)
TENAGA SURYA (TS)

a3

PENELITIAN BERSAMA

PT KOMATSU INDONESIA

DAN
PUSAT RISET TEKNOLOGI BAHAN MAJU NUKLIR -
o =

BATERAI LITHIUM-ION
(LEP 12V 60 AH)
PENERANGAN JALAN UMUM
TENAGA SURYA

Jakarta, September 2021

LTO Battery Pack: h
* Pack Capacity: 20 Ah
* Nominal Voltage: 72 V

Circuit Boa

Testing Target (2C): 6
* Charging current: max. 50 A
* Discharging current:

max. 200 A

——NMC 622 Komersial|
NMC 622 Sol-Gel | 394V

T Scan rate 0.12 mV/s

Current (mA)

Test Result (1.5C):
* Charge: 16.618 Ah

. Discharge: 18.056 Ah o 3.58V
» Charging time: 33.27 min. . ‘ ' ' -
* Discharging time: 36.23 min. 25 30 s -

V vs LilLi®




:} 6  Fuel Cell and Hydrogen

B R | N Energy conversion materials includes 1) Synthesis and characterization of anode, cathode and fuel cell electrolyte materials; 2)

HADAN RISET

sl Membrane electrode assembly, stacking, simulation and fuel cell performance test system; 3) Development of hydrogen
technology materials (green hydrogen) and oxygen purification.

Dev. Material for Fuel cell (bipolar plate, GDL, End plate

|!_H—\I_H_II_II_I!_I!—H—\|

|uuuuuuuuu|

Frequency (kHz)

Electrospun Current density at V= 0.8V vs. Ag/AgCl w0

fibers X on on =
2 : L off h N
. Polymericsolution T ey | e, off 1 off
i ; ses ' =2,

LIGHTON

" LIGHT OFF

0 60 120 180 240 300 30
Time (s)

as
Poteniial (V)

DC supply c((’J‘I'I:;:'EL]_ ol sari it (CNF)
Carbonaceous based hydrogen storage material Dev. Fe203 and ZnO photoanode for photoelectrochemical water splitting (PEC)
Collaborations : &
PT Krakatau Steel, PT Graphene Nanomaterial, PT Kirana Mitra Abadi

Rajeev Gandhi Mem. Coll of Eng. Tech. India




:P / Magnetic and Spintronic Materials

BRIN

WADAN RISET Heat Pipe berbasis Nano-fluida (Fe304 dan air) sebagai Pendingin Pasif pada Baterai Lithium Pack

OAN INOVAS!I NASIONAL
__________________________ | === mmm i ——————

F3304IPEG

NH,OH

1
1
1
1
1
1
|
(stirring / 80°C) :
1
1
1
1
1
1
1

Fe304
Fe304/PEG-a
Fe304/PEG-b|

E/Ie"eloi’_;“e:t;& Collaborations : Chungbuk National University- Korea,
agnetite re Universitas Sumatera Utara, Universitas Pamulang,

Nanowire as . . . . .
Lithium Battery Universitas Indonesia, PT. Sigma Paint, PT. PINDAD

Electrodes

Magnetization (emu/g)
o




oy srIN & Battery Recycling : Piro-Hydrometallurgy
QY s (Scale Up Trials) T

Preparation (Lab Scale) Scale Up Trials

-

pelletization Leaching potential difference measurement

« Leaching with H,SO,, temperature 50 - 85°C for 4 hours with Ni
and Co solubility levels of more than 90%.

* Pregnant Leach Solution (PLS) was precipitated and crystallized
to produce a mixture of crystalline (Ni,Co, Mn)SO, as a
precursor for battery raw materials

» Basic design for hydrometallurgical step including process flow

and main equipments Basic Design and FEED A
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\ ) 4 9 Research in Rare Earth Minerals | ] | =2 ] ] [
B R | N 57 71 60 59 61 62
DAV MSET s La Lu Nd Pr Pm Sm
Research Center for Mining Technology el el e
v" REE from monazite SQ Tb Tm Yb Y

v REE from secondary resources & industrial waste
v REE from ion adsorption clay

Research Center for Metallurgy
v’ Light metals-rare earth alloy reduction/oxidation behavior
v’ Extraction of REE from bauxite using deep eutectic solvent

Research Center for Materials Energy
v" Improvement of LNMO Battery Cathode Performance using REE
v Performance Improvement of Nickel-Rich NMC Lithium lon Battery Cathode with REE




T () Development of Environmentally Friendly Antifouling
Paint Based on Cerlum Oxide Nanoparticles

&

Baja Karbon
Rendah
50x50x 1 mm

'

BRIN

BADAN RISET
DAN INOVASI NASIONAL {\
( ‘v

Field Test

, Ce02 nanoparticles (0, 0.1,
0.3, 0.5% wt)

Antifouling Paint without
toxic co-biocide from local

Tanjung Pasir, Tangerang
paint manufacturer R | AR SO A e

Environmentally Friendly

Antifouling Paint Prototype
/ Leaching-out test \

Antlbacterlal test

Removed from seawater on 1 4 9, and 12 month
and investigated the fouling rate

Supported by :
UL, Untirta, PT. TAM Victory
Cemerlang




11 Development of Biochar Based on Palm OR BRIN
Oil Biomass and Its Derivative Products

eCollaboration in the field of research and development of biochar based
on oil palm biomass and its derivative products.

- Research collaboration to obtain primary data on reducing sugar potential
and yield in SAP juice from oil palm replanting in East Kalimantan.

- Bioethanol G2 production study using BTS and TKS biomass.

PT. Dharma Satya Nusantara Tbk dan
PT. Astra Agro Lestari Tbk

- Collaboration on data mapping and formulation of chemical
PT SEMEN INDONESIA (PERSERO) Tbk additives for cement and concrete.
- Development from laboratory prototypes to pilot plant production.

Universitas Gadjah Mada, PT Geo Dipa
Energi, dan Unconventional Geo- eCollaboration aimed at developing a prototype pilot plant for nanosilica.
Resource Research Group

] & Research

>~ | Center

for Molecular
Y& Chemistry

PT Geo Dipa Energi (Persera) RELSJ([SJSS([;:E\SIIE\I\E]SE?RN(?;SPE{(C))UP U ncovert h e U n k nown

[nstitute for A ‘

el inghey &< || (=3 bsnarow ,,“
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N Catalysts

l-'\.
e
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b
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| -
Partner Industri: Stannous Octoate Products
PT TIMAH INDUSTRI
Cont-act Persop: | . PUSAT KOLABORASI RISET Foam m.orphology Wlth.
Dr. Kiky Corneliasari Sembiring, M.Eng Sn LOGAM TIMAH commercial and synthetic
Pusat Riset Katalisis v stannous octoate products

081210376550; kiky001@brin.go.id



Research on Supporting Materials for Power Plants (Coating Materials) BerAKHLAK :} BRIN

Akunlubgl DAN INOVASI NASIONAL
The Development of Co-firing in
I 3 2. Renewable Energy I':donesia &

Renewable Energy Increase Target:
23% by 2025, 31% by 2050(2020 National g
Energy Mix Book, DEN) «««««

Power Plant (unit) ™ Power (GWh)

1670 10% biomass (wood pellets)>
Reduces greenhouse gas emissions

1040 by 9% (Morrison B and Golden J.S,
2017)
| Batubara-biomassa :
0.189 ' menyebabkan degradasi

/

. 1

1. Reducing Greenhouse Gas /
1

Emissions |

Indonesia: Cease coal-fired power
plant operations by 2040 (COP-26
Climate Summit (Oct-Nov 2021))

2021 2022 2023 2024 material hingga 14%
(Karuana et al, 2023)

Industry and University Collaboration

1050° C Vacuum

j Domestic
. component
level

Core wire spray coating Metal/composite spray coating
unmilled Cr;C,-NiCr milled Cr.C,-NiCr

HV OF Process

Alloy Powder Crimp
Sheath Filling Close

—) H\OFGun

Control Conso e
.

....... l 1567 g

I 651 um

Po“ der feeder

NS5 spooled Cored
Wire i



14 :P \{iig? PRBB Team dan RnD Dover

Lignin-based adhesives (Lignin- ~ BRIN proovercremcn &=_4
phenol-formaldehyde, LPF resins) iy ]

|

1. Developed Material: Lignin-based Adhesive (Lignin-
phenol-formaldehyde, LPF resins)

2. PI: Prof. Adi Santoso

3. Stage: Lab-scale trials (capacity 300 ml & 3000 liters)

4. Status: In progress (lab-scale adhesive
synthesis/formulation and testing for plywood

applications)

LPF resins formulation LPF resins synthesis process
LPF
Item conc
gram % 100 -
lignin 65% | 900,3 30% 3 i .
Heksamine 100% | 4,0 0,1% g - hexamine E formalin 2 NaOH 2
phenol 94% | 230,0 7,7% v %' |
£ 50 -
PVA 5,0 0,2% §w- !
CMC sol 0 0% g 30 :
€ 20 | water lignin phenol PVA |
NaOH 48% | 110 3,7% 850 MORL el |
Formalin 37% | 900,0 30,0% 0 : . : . —— \ T \ )
H20 850,28 | 28,3% 0 10 30 % 70 % 110 130 150 170 190
Total 3000 | 100% Time (minutes)
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Bone Implant Development

O Development of surface engineering for traumatic implants
via anodizing and sealing; results under patent, ready for
industry use by PT. Zenith Allmart Precisindo.

O Clinical trial support for spinal implants funded by BRIN-
LPDP; company and CRO negotiating with RSCM for trials
on 18 subjects under Ministry of Health approval (PPUK).

Dental Implant Development

O Development of dental implant cleaning technology before
sterilization; supporting CPAKB certification process.

O Collaboration with PT. Pudak Scientifik on hydroxyapatite
coating technology for pure titanium dental implant fixtures
to enhance osseointegration; current stage involves thermal
coating on titanium samples.

ﬂ.S Development of Bone Implants and Dental Implants

Spinal Implants
Sm I
o 1 ' :
A

il
U, oy

Osseointegration
characteristics of implant
fixtures in rabbit bones

Dental Implants



i 1 6 Co-Development (Bio)Methane Storage: Preparation of
YacHivo Adsorbent-based MOF and Cylinder-based Polymer Composite

Engineering

Result and Comparison with C-Cyl

Specs CubiTan C-Cyl
Tank weight (kg) 11.7 30.5
Volume water capacity (L) 10 17
Pressure (bar) 80 200
: CNG storage amount (g) 1530 2005
M Presure ‘_,»' . CNG density (ggas/KGrank) 131 66
sensor . - CNG density (ggas/Ltank) 153 118
© 20 — " Photo of the cycle test
a - Performance Act|V|tz.aa.Q.0““
— i o
L)
S 200 ¢ %" Adsorbed CH,
E - o
- (]
JS' 150 A .9
g b -
© 100 [ e
< -
I °
o ]
® 50 [
- i Compressed CH,
5 ; : A
[7] ! — 4l .
< o High-Pressure
0 20 40 60 80 100 .
Pressure (bar) Gas Cylinder (CFRP)



1/ BIODEGRADABLE BIOPLASTIC MATERIAL (EASY TO DECOMPOSE) :} S

o .
QTECHNOLOGY DESCRIPTION g For sustainable future

Bioplastic is a plastic material produced from renewable natural : ; =
resources and is naturally biodegradable. This material is designed to : y//, —
replace petroleum-based plastics, whose raw materials are increasingly : L‘« |

limited and which contribute to environmental pollution.

a ROADMAP

2022: Thermoplastic Starch (TPS) bioplastic
2023: Seaweed-based bioplastic

2024: Polyhydroxybutyrate (PHB) bioplastic
2025: Polylactic Acid (PLA) bioplastic

a COLLABORATORS

PT. Evoware (PT Evogaia Karya Indonesia)
PT. ATMI IGI: Development of printed bioplastic products
PT. Galic Artabahari

° ADVANTAGES

The resulting bioplastic has mechanical properties (tensile strength and
elastic modulus) competitive with commercial synthetic plastics.
Furthermore, it degrades rapidly in nature, contributing to reduced carbon
emissions. It is designed for production using conventional, widely
available industrial molding machines, enabling large-scale application.

Raw materials from renewable biomass

Bioplastic is eaten by soil
microorganisms (aspergillus niger
sp.) after 21 days

Biodegradable test



:} BRIN 18 Deposition of 2D materials on various substrates

DAN INOVASI NASIONAL

o Textiles and Fibers Metals and Alloys Polymers and Plastics

N Ed

Ceramics and Glasses Papers

X
Q"’QG

O‘G
zE_OD materi

Heati 2
Rotating als ink

,:d\e

(]
1@’"‘

Coagulation bath MXene/GO Fiber

Silver 0
electrode..

A. Hermawan, et al. Adv. Healthcare Mater. 2021,



9 2D Materials for gas sensing gb BRIN
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‘o— Outdoor air
Pathogens,

issions, VOCs, 40"
emissions S -").k

particulate matter

Attic
Vocs from paints & solvents,

asbestos, chemical from
building materials, dust

—+— Bathroom A
= > Mould, mildew, oudours, R
% " pathogens. Fumes from

candles

Dust mites, VOCs from
hairspray, perfumes,
upholstery. furniture, carpets

Si/sio,

] VOCs from cleaning products, Living room substrate
gas stoves, odours, grease, Co2 from fires, kerosene M”;:'«;f'wes
poor ventilation lamps, pet hair, dust, tobacco ne thm

smoke, VOCs from furniture,

carpets, upholstery H ea Ith prObIems

2.0
14 1 8_(d)
12 11.4 CuO/TizC,T, ’ te
16 10s|
o 10 C 1.4 .
, Fully functionalized o = ~
e SR & o 8- < 1.2 s
L ervePeeeg 1 @ 1.0 ~
m et 3 6 CuO o - o)
=] 4.8 o 0.8 7]
5] x 0 c
2 4 0.6 2
Q 2.3 ® S
X 5] & 0.4 &
. TI5CoTx 0.2
100 150 200 250 300 350 0.0
35 Tc) 600 900 1200
. , , Time (s)
Vertically Aligned (VA)-Ti;C,T, 30
S
i id . . .
Better adsorption Fast charge transport & 25 (b) (110) OH-edge plane / Vertically Aligned Ti;C,T,
@ 20
E‘_ ) 2.05é 7
; ‘
g 10
3
T 5

HA-TI,C,T, VA-Ti,C,T,

A. Hermawan, Sensors and Actuators B: Chemical, 2025 433,
137509




BADAN RISET
DAN INOVASI NASIONAL

gb sriN 2 2D Materials for electrochemical sensing

— Bare GCE in buffer
— rGOVGCE ~ Bare GCE in DA 7\
—— TC, T JGCE ~— IGO/GCE In DA [\
is) 81—mncrocEnoa [\
-
go»- g
K oos §o-
03 4 /
J
T T T T T 0.0 4 T T v T - v
02 00 02 04 08 0.0 03 0s 09 12 £2 00 02 04 08
Potential (V) Z (k) Potental (V)
HO &
m/\ —
HO' NH;3* NH,y*

Dopamine (protonated) Dopamine-o-quinone (protonated)

Detection of Alzheimer’s and diabetes

biomarkers

2000 46 12 08 04 0 0 5 10 15 20 Sdeipeonas
Phosphate buffered saline Potential/V (vs.Ag/AgCl) Concentration/pg L /0 [ e a) 0
2000 / Ru 0O, 20 B Zn" [ Cd” =5 Pb” 16 (d) T Aé*:i@
(ns) e s 8 B I 1] s Y/ 0ol /= 0-1.5mM
- 1000} 16 e T —— ‘::E <
! - | ‘15
f EW | éﬁm | ©-200 E
~ c L. <30
W ot | 1 e SR S G ~1 2
= E 2 ooty 2 £
S 3 5 N Saff e
k=] _1000 L “ —n—sz’——Cdz‘——an' A\ e o‘“
: 0 400 800 1200 1600
24 h AL -400 o Glucose cpnc M)
-2000F 0 - = - 0 T T T T T /‘ 7 [\ Potentiostat 10 20 30 ‘o w
Fetal bovine serum Blank K' Na' Ca® Mg* Ni** Fe* Cu™ 0 2 4 6 8 10 R Time (s)
Cycle numbers -
.3000 1 1 1 L 1 1
0.2 0.4 0.6 0.8 1.0 1.2
E/V vs RHE

Detection of heavy metal ions in water



21 2D Materials for electrocatalysis

: -2
J / mA Cmelectrodr—.'

—— PY/C||RuO,
—— Ni-rich Li,Na, ,NCMFQ
L AN R

Time/h

BADAN RISET
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oY BRIN

150 |- —— Ni-rich LiNa, ,NCMFO 90  PUCIRUG,
~— PY/C||RUO, Ni-rich Li,Na, ,NCMFO
100 F-—-——m N 75 -
L = .
50 =
e 60 -
0 -Overpotermala I
o L
-850 - = E 45
=
-100 —Overpulential at g 30 =
=150 -
15+
-200 -
1 1 1 1 1 1 1 1 1 1 1 1
-1.0 -05 0.0 0.5 1.0 1.5 2.0 25 50 75 100 125 150 175 200
Potential / V (vs. RHE) Time / Minute
. % p "
Value-added - ,, )
products H,0 + 2¢° oﬁgr\o e )
e \ o \({H,O-rh
electrolyte organic molecules k4 9 0 20H" H,0+2e O
= v~y ron TSR,
¥ H, + 20H= ¥ HMF FFCA FOCA
H ~ .
8 > _
s AP 2°">)\ v
S 0o~/ & 2H,0 + 2¢° 0 20H
2H,0 ’\/{w } Ho’*@r‘lou
—— \ /
»

Anode: HMF + 60H° —= FDCA + 4H,0 + 6e”
Cathode: 6H,0 + 6e- —» 3H, + 60H"

¥ Biomass-derived
Rl ! molecules

2D materials are promising electrocatalysts for producing green hydrogen from
water while simultaneously converting biomass into more valuable chemicals

HMF + 2H,0 — FDCA + 3H,
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RESEARCH CENTER FOR
NANOTECHNOLOGY SYSTEMS
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Mangan Oxide Nanowire
(Mn0O2)




O BRIN
" BADAN RISET

DAN INOVASI NASIONAL

Other Studies in Indonesia ..... (1)

Types of Nanomaterials

Sounces

Isalation Methad

Liliz atian Farm

Superior Properties

Agnfeed Utilization

Referances

Carbon ranoparticles and
lignocd luloze nanafibers

il palm bi omass

Hydrothermal carbonization,
delignification and ul tra
zonication

Nanoe omposite
filri

Inerease in groweth normality, potential,

natality, and rata

Padde grow th regulator

Hartow o et al, [2022)

Wanochisil and nanosilicon

Shrimp chitosan

Commercialized products

Liquid fertilizer

Redustion in nitrogen, phos phors, and

Festilizer

Gumilar et al, [2017),

Food & Beverages

¥

Pharmaceutical

and grarminag’ potazsium [NPK)uza, and increasza Partaminirga h et al,
risk husk silica in cam praduction, biarress, saad 2018), Hadiwatiand
weight, plant haight, number af Suradi(2021]
leaves, wet wepht, and dry weight
MNanocellulose Lignocellul cse Chemical, enzymatic, ard Individual Superior adsorptiee, phy sical, chemical,  Food addtives and Herawati (2015
bomass phyzical mathod fibars and and mechari cal properti es packagrg; heawvy
nanEamposite metals remisal
Mangochitozan Chitazan lon ge katian {ultrsonication Nanocormposita Suecazsful praduction of micm-hano- Habalmadicing to treat Muchtamrmah at al,
coupled with chemical s) coating film sized particles irifertil ity [Z020)
The produc ed nanoparticles
Ash naroparticles Volcanic ash Beads-millirg Powder Imprering inceptisols characteni stics Soil ameliorants Dewnita et al, [2021)
Pratein ranofbrils Globulin proteing Ul racentrifugation, acid Solution Glabuar ar fibrill ar protein structuras Food imgradianis Sarastani atal, (2020

Lipid-based nanotherapeutics

Stealth Liposome

Protein-based

from Bagor hydral yziz, and shearirg with increaszad furcti aral propertias
nis traatrmant
Manoparticlas, manotbes,  Bdogcal Chemical vapor depasitian, arc Individual fibers or  Highly zensitive, raal-time, and high- Mambiozansors Kuzwandi [2019)
and quanturn dots rretarials dechaga, and lzarablation nanocarrposites  frequency monitarng of pollutants
Actieatad and nan- il pakm Cabonation, vbrational milling,  hdkidualfibars Excallent adsomptive propariies ipamus  Heavy metals rmaval Puspitazad atal, (2020];
activated ranocarbon and ultrasonication and hydrogel sirface and large surface area) with Ziibaidah et al. [(2021)
enhancad propert ez of carbon
Mangermulsion Chitasan and High-pressure harmagenizar Emulzion Lame surface ama with noeased Antimicbialcoatings Hartzan atal, (2014
rutmeg oil effects eness & anti-microbial and
ol dyeast
Silica anopanic ks Carrrreial Stobar tachniaua Nanocormposita Cantrol slow- e lsaza agant Anthiatics Michaal etal, 2020
ITESOR0 0 1S hyd mgals
silica
Microfibril ed cellulose Ol palm and clay  Delignificati on, ultrasoni caton Nanoc omposite Good transparenty, smoothness, Food packaging Solikhin and Murayama
and nanad ay minara s and homagenizer filri thermal stability, good mechani cal, [20718) ; Ardini atal,

tharral, and gaz barrarproparias

(2021]

FEEERRRERE KX
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No. Trademark Industry lndﬂn:esm " FDA Claim
Notification
1 Supreme Bionanoceramide | Aroma Prima| NA18230103407 | Anti-Aging
Barrier Moisturizer Livindo
2 Exclusive Cosmetics MNanotech NA18210111796 |Sunscreen
(Exco) Day Cream MNatura
Indonesia
3 Feeling My Skin Salicylic |Pesona MNA18220105853 | Anti-Acne
Acid Nanosome Acne Spot | Bintang
Utama
4 Systema Nano Advanced |Lion Wings NA18211400070 [Dental Care
Oral Care System (Spring
Fresh)
5 Systema Nano Advanced |Lion Wings NA18131400012 [Nano
Oral Care System (Menthol Calcium in
Breeze) Dental Care
Products
[ Wrinkles And Lines Mustika Ratu | NA18162000146 | Anti-Aging
Defense Biolift Nanotech
Adwvance Lifting Serum
7 Aishaderm Premium Anti | Dion Farma MNA18172000176 [Anti-Aging
Aging-Nano Essence Abadi
8 Day Cream, Face Glow Pesona MNAIS230106053 | Anti-Aging
with Nano 3 Glow Amaranthine
Cosmetiques
9 Liquid Facial Wash, Face |Pesona NA18230106053 | Anti-Aging
Glow with Nano 3 Glow Amaranthine
Cosmetiques
10 | Refreshing Facial Toner, Pesona MNA18231203615 [Anti-Aging
Face Glow with Nano 3 Amaranthine
Glow Cosmetiques
11 [Nigh Cream, Face Glow Pesona NA18231901212 | Anti-Aging
with Nano 3 Glow Amaranthine
Cosmetiques
12 | Salicylic Acid Nanosome Pesona MNA18220105853 [Anti-Aging
Acne Spot Bintang
Utama

Other Studies in Indonesia ... (2)

Sunscreen

Skin

Cosmetics

Nano Zn0O

= Film thickness » Particle size

= Particles are distributed uniformly on
a microscopic scale

= UV rays always hit, and are
absorbed/scattered by ZnO particles

Micron-size Zn0O

= Film thickness = Particle size

» Particles are distributed highly
non-uniformily

« Some of the UV rays pass through
the film without hitting a ZnO particle
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Challenges in Current Indonesia’s Nanotechnology
Development:

 Scalability: Production from the lab to industry
remains complex.

* Regulation: There are no established standards,
hampering commercialization.

e Cost: Production is expensive, making it difficult for
small businesses to access.

* Global Competition: Continuous innovation requires
significant resources.

* Environmental Pressure: Demand for environmental
friendly technologies requires significant investment.

Clobal regulatory science



What can BRIN do ? RN

BRIN is to encourage research & collaboration //
* Policy support, funding agency, executing agency '?f;

e Nano research and characterization facilities

* Joint research, open collaboration with industry
and academia

* Accelerating nanotechnology innovation
* Indonesia's position in global competition



o INOVASI

. . INDONESIA
B‘RI’N Laboratory of Advanced Characterization B

RADAM MINET

BAN INOVASE NARIIVAL

1.Physics
2.Chemistry
3.Mining, Metallurgy,
Polymer, and Materials
4.Photonics, Quantum
Physics (High Performance
Computer)
5.Testing Technology el N

Area of 460 hectares

PETA KAWASAN
PUSPIPTEK

GRAHA WIDYA BHAKTI
KEMENTERIAN LINGKUNAN HIDUP DAN KEHUTANAN
PUSAT TEKNOLOGI MATERIAL
BALAI BESAR TEKNOLOGI KEKUATAN STRUKTUR
BALAI BESAR TEKNOLOGI AERODINAMIKA,
AEROLASTIKA, DAN AEROAKUSTIKA
6. | BALAI TEKNOLOGI MESIN PERKAKAS,
TEKNIK PRODUKSI, DAN OTOMASI
7. | GEDUNG TEKNOLOGI 2
8. | PUSAT TEKNOLOGI INDUSTRI PERTAHANAN DAN KEAMANAN
9. | GEDUNG TEKNOLOGI 3
10. | BALAI TEKNOLOGI BAHAN BAKAR DAN REKAYASA DESAIN
11. | KOMPLEK BATAN |
12. | PUSAT PENELITIAN METALURGI DAN MATERIAL
13. | BALAI TEKNOLOGI TERMODINAMIKA MOTOR DAN PROPULSI
14. | BALAI TEKNOLOGI POLIMER
15. | PUSAT PENELITIAN KIMIA
16. | PUSAT PENELITIAN FISIKA
17. | PUSAT PENELITIAN METROLOGI
18. | BALAI IKUBATOR TEKNOLOGI
19. | PUSAT PENELITIAN SISTEM MUTU
DAN TEKNOLOGI PENGUJIAN
20. | GEDUNG LAPTIAB 1
21 BALAI BIOTEKNOLOGI
22. | GEDUNG ENERGI
23. | GEDUNG GEOSTECH
24. | TECHNOLOGY BUSINESS INCUBATOR CENTER
25. | INDONESIA LIFE SCIENCES CENTER
26. | GEDUNG PERTEMUAN
27. | BALAI PENGOBATAN PUSPIPTEK
28. | GEDUNG OLAHRAGA PUSPIPTEK
29. | WISMA TAMU PUSPIPTEK
30. | MASJID BACHRUL ULUM

LB

» KEMENTERIAN RISET, TEKNOLOGI, DAN PENDIDIKAN TINGGI
REPUBLIK INDONESIA

Physics Lab. Chemistry Lab.



Raman XRF ~ Particle Size Analyzer SOX NOX Analyzer

ot BRIN
e

BADAN RISET
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Lab Vacuum Glove box

PortabNI»e
BRINanostat
PRSN



Device Patterning & Metallization _ Seebeck coefficientand ~ Advance Surface Area &
Nanoindenter Electrical Conductivity Ultramicropore-Micropore-

(SBA) Nemesis Mesopore size Analyzer

stal Growth Bridgman method
(Crystal Growth)

Furnace

ano Graphen®

N fon-
yaporizatio?

1. Sistem ;

- = orfield B - —
€a : < . LA GRAPHENE N\O/ b Sl . : !‘ ;
Laue back-reflection method for single crystal Fabrikasi l Fabrikasl material berbasis BBl é

; R graphene dan nanocarbon 2
. . . i — M,
wire cutting machine moomee o ‘éﬁ , e .
- O-Ag i
i 2. Sistem (”_-/ V https://doi.org/10.1002/slct. 201803725
Pengujian - ~_/ Duetta- Horiba N . . .
- Absorbance Hasil pengolahan data material Graphene Oxide
= Spectrophoto/fluorometer

Thin film semiconductor materials fabrication tools
Scintillator Telescope 3D Bioprinting .

for Muography

i L i Sistem Karakterisasi Nanomaterial dan
Sistem Preparasi Nanomaterial Sistem Fabrikasi Nanodevice Nanodevice

Glove box 1 Coating machine
in Glove Box

Glove box 2 with thermal evaporator Solar simulator 4-point probe for nanofilms

Fabrikasi dan Optimasi Nanomaterial dan Nanodevice yang efisien



D 4

INTEGRATED BATTERY LABORATORY

Activities Scope/Theme

v'Synthesis and Characterization of Active
Materials for high performance Li-lon Batteries

v'Local resources-based precursors and raw
materials for lithium-ion batteries

v'Glass and polymer based solid electrolyte for all
solid batteries (Solid State Battery)

| v Component Manufacturing (Anode and
Cathode)

v'Battery Cell Assembly (coin/pouch/cylindrical)
v'Battery cell testing

v'Battery module/pack assembly & testing
v'Li-lon battery Material Recycling

'¥'Beyond battery Lithium




ot METALLURGY - FACILITIES N 4
" Flame spray Coatlng High Velomty Oxy FueI (HVOF)

BRIN Chemical Vapor Deposition

Metallo >ra hy Lab
o " -= [-




Heat Treatment Lab.
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