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CelFX™ Matrix Technology: Overview

> Commercially available cigarette filter developed by Celanese

> Uses proprietary binder & manufacturing process to achieve:

> Excellent gas phase filtration
> High active ingredient loading (activated carbon)

> Lower dust products, despite high loadings
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Overview: Filter Performance

Significant improvement in removal efficiency of gas-phase components vs. carbon-on-tow
(40-60% improvement)
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Overview: Approved Ingredients

Carbon A Seam Glue

Combining with —
acetate tow rods ‘L e

Combined Rods




Overview: Close-up View
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Key Objectives

/\

# 2 - Determine impact of
pressure drop of CelFX™
matrix on carbonyl

Carbon Rod Pressure Drop,
mm of H,0
(length 120 mm)

150 | 200 | 400 | s00

# 1 - Determine impact of
carbon particle size in
CelFX™ matrix on carbonyl
reduction reduction
Carbon Rod
Coconut Shell Carbon | Pressure Drop, Coconut Shell Carbon
Sizes mm of H,0 Size
(US Mesh Size) (length 120 mm) (US Mesh Size)
12 X 30 300 30X 70
18 X 40 300
20X 50 300
30X 70 300




Smoking Conditions & Filter Design

Smoking Conditions Cerulean SM 450 Smoking Machine

3R4F Monoacetate Reference

All carbon rods are lab made

Cigarettes are hand-assembled

Total Cigarette Pressure drop constant at 160-170

mm of H,0

All carbons have same activities ~ 60%
ISO 3308 smoking with vent holes blocked
Carbonyls - CORESTA recommended method N2 74

Filter Design

Cellulose Acetate
Segment

Tobacco Column

CelFX™
Segment




Objective 1 — Impact of Carbon Particle Size

Experimental Design

Carbon Rod
Coconut Shell Carbon . . Carbon Loading| Pressure Drop,
. Particle Size

Sizes . (mm) (mg/mm) mm of H,0

(US Mesh Size) (length 120
mm)
12 X 30 0.60-1.70 25.93 300
18 X 40 0.42 -1.00 22.57 300
20 X 50 0.30-0.85 17.16 300
30X70 0.21 -0.06 17.87 300




Objective 1 — Results and Discussion

m 12 X 30
m 18 X 40
m 20 X 50
m 30X 70

Carbonyl % Reduction

Conclusion: Carbonyl reduction increases as carbon particle size decreases (at constant pressure drop)
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Objective1-S

&

12 X 30 Mesh Size 30 X 70 Mesh Size

Conclusion:
Finer particles increase surface interaction and increase adsorption




Objective 2 — Pressure Drop Impact of CelFX™

Experimental Design

Carbon Rod
Pressure Drop, | Carbon Loading
Coconut Shell Carbon Size mm of H,0 (mg/mm)
(US Mesh Size) (length 120 mm)
30X 70 150 15.17
30X 70 200 15.71
30X 70 400 19.73
30X 70 500 21.63

» All samples lab made
» Cigarettes are hand assembled




Objective 2 — Results and Discussion

Carbonyl % Reduction

Conclusion: No discernible difference between the various pressure drop rods



Objective 2 — SEM Image Comparison
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150 mm Water Pressure Drop 400 mm Water Pressure Drop

Conclusion: SEM images for 150 and 400 pressure drop do not show significant difference




Conclusions

Objective 1: Impact of Carbon Particle Size

> As the carbon particle sizes decreases at constant pressure drop, carbonyl removal increases

Objective 2: Impact of Pressure Drop

> Insignificant correlation between carbonyl removal and CelFX™ pressure drop

» At low pressure drop and high carbon loading, significant carbonyl reductions were achieved
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Legal Disclaimer

To the best of our knowledge, the information contained herein is accurate. However, neither Celanese nor any of its affiliates assumes any liability whatsoever for
the accuracy or completeness of the information contained herein. Final determination of suitability of any material for a particular purpose and whether there is any
infringement of patents is the sole responsibility of the user. Users should satisfy themselves by independent investigation of current scientific and medical
knowledge that any material can be used safely. In addition, no certification or claim is made as to the status, under any law or regulation of the materials discussed
above or any particular use related to such materials.




