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THE CASE FOR SMARTER PLASTICIZERS
TODAY'S CHALLENGE?®

TRADITIONAL PLASTICIZERS WORK
—BUT THEY LEACH, DEGRADE, AND LIMIT INNOVATION.
CEMENT NEEDS MORE WORKABILITY WITH LESS WATER.
PLASTICS NEED FLEXIBILITY WITHOUT COMPROMISE ON MIGRATION OR DURABILITY.

THE MARKET IS READY.FOR:
® ECO-COMPATIBLE SOLUTIONS
£» LONGER PERFORMANCE LIFE
# MULTI-APPLICATION PLATFORMS

PERFORMANCE MEETS REGULATION.
TOMORROW'S ANSWER? GRAPHENE.




IN CEMENT — WORKABILITY UNDER
CONTROL

* EXTREME TEMPERATURE RESISTANCE — IDEAL FOR COLD POURS
AND THERMAL INSTALLATIONS

* HIGH SLUMP AT LOWER WATER RATIO — BETTER FLOW WITHOUT
BLEEDING

* SHRINKAGE REDUCTION & CRACK CONTROL

* WATER PENETRATION RESISTANCE — MAKES CEMENT SURFACES
DENSER AND LONGER-LASTING
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BETTER GRAPHENE DISPERSION = CONSISTENT FLEXIBILITY
LESS MIGRATION = SAFER FOR PACKAGING & MEDICAL-GRADE MATERIALS
IMPROVED BARRIER AGAINST OXYGEN, MOISTURE, SOLVENTS
THERMAL AND UV RESISTANCE BUILT INTO THE POLYMER SYSTEM
APPLICABLE FOR:

FOOD & PHARMA PACKAGING

MEDICAL TUBING, |V BAGS

e rouce, s QAL \CGRAPHENE-
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WHY GRAPHENE WORKS AS AN
ENHANCER

* GRAPHENE BINDS INTERNALLY, MODULATING
VISCOSITY AND FLOW

We don’t replace the plasticizer.

e PREVENTS PHASE SEPARATION AND SURFACE $
We unlock it.

LEACHING

* ACTS AS NANO-BARRIER IN POLYMER AND CEMENT
PORES

*  SUPPORTS BOTH IONIC AND NONIONIC DISPERSIONS

B LAB-BACKED: Graphene-Enhanced Plasticizer
*  +25-40% STRENGTH
e -20% SHRINKAGE et ¥ Improved Dispersion

~ o
+30°C THERMAL STABILITY / ® Reduced Migration
e UP TO 3% LONGER EFFECTIVE

v Thermal Stability

LIFE OF PLASTICIZERS

PLASTICIZER v Flexibility Retention




@® STRATEGIC INSIGHTS & VALUE ANALYSIS
COST STRUCTURE, ENVIRONMENTAL FOOTPRINT,
AND REGULATORY POSITIONING




E* PART 1: CEMENT ECONOMICS - BETTER MIX. LOWER COST.

® Net savings: ¥1300-%1800/m?
% Reduced repair & curing costs

Metric Conventional Graphene-Enhanced

Superplasticizer cost %1,000/ton ¥800/ton

Water content

3 3
required 160 L/m 120 L/m

Cement needed 320 kg/m? 250-270 kg/m?

Better workability, 10-20% lower cement and

Overall gain
9 labor cost




Z* PART 2: POLYMER ECONOMICS - MARGIN BEYOND MATERIAL

Factor Conventional Plasticizer Graphene Enhanced

Additive cost ¥50-=1300/kg +35-X15

Shelf life ~1 year Up to 3 years

Market claim Flexible Barrier + safe + smart

j Customer refenfion  Moderate High (medical/food brands)

© Outcome:
*Premium pricing window unlocked
*Reduction in plasticizer-related
complaints

*Alignment with food-safe, pharma-grade
regulation




LET'S SCALE TOGETHER

RI GROUP OFFERS:

B PRE-FORMULATED GRAPHENE BLENDS FOR CEMENT & PLASTIC
B PILOT SAMRLES, INTEGRATION SOPS, FIELD SUPPORT

B LICENSING FOR REGIONAL MANUFACTURING & EXPORT

GRAPHENE-ENHANCED PLASTICIZERS

TRADITIONAL

é 606 —
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LOWER FLOWABILITY PLASTICIZER MIGRATION
WITH HIGH WATER DEMAID AND LEACHING

<

HIGH WORKABILITY HIGH WORKABILITY IMPROVED BARRIER
WITH LOWER WATER DEMAND WITH LOWER PERFORMANCE
WATER DEMAND




WHY PARTNER WITH RI GROUP?

“WE’'RE NOT HERE TO SELL A CHEMICAL. WE'RE HERE TO HELP YOU
LEAD THE REVOLUTION.”

What We Offer
Tailored graphene formulations
Pilot trial support

Multi-grade graphene

Mass-production ready

. CONNECT FOR PILOT DEMOS,

COMPATIBILITY MAPPING, OR
COLLABORATION

INFO@RIIGROUP.COM |
INSTRUMENTRI@QGMAIL.COM |

@ WWW.RIIGROUP.COM
| WWW.RINANOTECH.COM

How You Benefit

No change to production
sequence

Test and scale confidently

Pre-validated for cement and
polymers different grades

>5 tons/month available on
order
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