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INTRODUCTION

Desinfection byproducts(DBPs)  →

o Trihalomethanes (THMs)

• Chloroform
• Dichlorobromomethane
• Dibromochloromethane
• Bromoform

Cl- o     X- + organic matter

o Haloacetic acids (HAAs)



INTRODUCTION

Catalytic hydrodehalogenation (HDH)

𝐶𝑥𝐻𝑦𝑋𝑧 + 𝑧𝐻2 𝐶𝑥𝐻𝑦+𝑧 + 𝑧𝐻𝑋

x High catalyst cost

x Catalytic deactivation

Nobel metal

Support
+

catalyst

Ecotoxicity abatement

Ambient conditions
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OBJECTIVES

• Effect of nature and number of subtituents.

• Reaction pathways of the HAAs.

• Kinetic model study.

Feasibility of HDH process for HAAs degradation.

CHLOROACETIC ACIDS

BROMOACETIC ACIDS

BROMOCHLOROACETIC 

ACID



Materials and Methods

Pd/Al2O3 (1% wt.)
(0.50 g L-1)

900 rpm

[HAA]
0.05 mmol L-1

pH 7
50 N mL H2 min-1

25 °C



Catalyst separation: centrifugation

Analysis method: Ionic cromathography

Materials and Methods
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Results

• Adsorpti0n < 20%
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CHLOROACETIC ACIDS

Operating conditions

[HAA]0 = 0.05 mmol L-1

[Pd/Al2O3] = 0.5 g L-1

H2 = 50 N mL min-1

T= 25 ºC
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CHLOROACETIC ACIDS

Results

𝑑𝐶𝐷𝐶𝐴𝐴
𝑑𝑡

= −(𝑘𝐷𝐶𝐴𝐴 1+ 𝑘𝐷𝐶𝐴𝐴 2 ) · 𝐶𝐷𝐶𝐴𝐴

𝑑𝐶𝑀𝐶𝐴𝐴
𝑑𝑡

= 𝑘𝐷𝐶𝐴𝐴 1 · 𝐶𝐷𝐶𝐴𝐴 − 𝑘𝑀𝐶𝐴𝐴 · 𝐶𝑀𝐶𝐴𝐴

𝑑𝐶𝐴𝐴

𝑑𝑡
= 𝑘𝐷𝐶𝐴𝐴 2 · 𝐶𝐷𝐶𝐴𝐴 + 𝑘𝑀𝐶𝐴𝐴· 𝐶𝑀𝐶𝐴𝐴

𝑑𝐶𝐶𝑙–

𝑑𝑡
= (𝑘𝐷𝐶𝐴𝐴 1+2 · 𝑘𝐷𝐶𝐴𝐴 2) · 𝐶𝐷𝐶𝐴𝐴 + 𝑘𝑀𝐶𝐴𝐴 · 𝐶𝑀𝐶𝐴𝐴

Kinetic model: DCAA
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MCAA DCAA TCAA
kMCAA (·102 min-1) 5.9 4.6 6.5
kDCAA 1 (·102 min-1) 36.3 60.0
kDCAA 2(·102 min-1) 17.7
kTCAA 1 (·102 min-1) 25.7
kTCAA 2 (·102 min-1) 30.2

r2 0.98 0.99 0.99

CHLOROACETIC ACIDS

Results

MCAA << DCAA ≈ TCAA
5.9            54           56

k (·102 min-1)



Adsorption < 20%
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Operating conditions
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MBAA DBAA
kMBAA (·102 min-1) 62.3 74.8
kDBAA (·102 min-1) 54.0

r2 0.98 0.99

Results

MBAA ≈ DBAA

MCAA << MBAA

BROMOACETIC ACIDS
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62.3         54         

k (·102 min-1)

k (·102 min-1)

5.9         62.3         
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BCAA
kMCAA (·102 min-1) 1.2
kBCAA 1 (·102 min-1) 26.4
kBCAA 2 (·102 min-1) 46.0

r2 0.98
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Results

BCAA
k (·102 min-1)= 72.4



HDH has a potential capability using Pd/Al2O3 catalyst to eliminate the HAAs.

- Influence of the subtituents number: TCAA ≈ DCAA >>MCAA

- Influence of nature: MBAA>>MCAA

- Sequencial and concerted reaction pathways.

- BCAA showed the highest degradation rate.

Conclusions



Conclusions



Further investigation…

Adsorption of
Pd

Microwave
drying

Calcination

Reduction

H2

Preparation of CMR (Catalytic membrane reactor) for continuous operation.
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