DESULFURIZATION OF JAMBI PROVINCE COAL USING
HYDROGEN PEROXIDE (H202) - HYDROCHLORIC ACID (HCI) PRE-
TREATMENT BY ULTRASONIC -ASSISTED SYSTEM

NUR FARAH EIZLIN BINTI SUHAIMI

Final Year Project Report Submitted in
Partial Fulfilment of the Requirement for the
Degree of Bachelor of Science (Hons.) Applied Chemistry
in the Faculty of Applied Science
Universiti Teknologi MARA

FEBRUARY 2023



This Final Year Project Report entitled “Desulfurization of Jambi Province coal
using Hydrogen Peroxide (H202) — Hydrochloric Acid (HCI) pre-treatment
by Ultrasonic -Assisted System” was submitted by Nur Farah Eizlin Binti
Suhaimi in partial fulfillment of the requirements for the Degree of Bachelor of
Science (Hons.) Applied Chemistry, in the Faculty of Applied Science, and was
approved by

Mohd Fauzi bin Abdullah
Supervisor
B. Sc. (Hons.) Applied Chemistry
Faculty of Applied Science,
Universiti Teknologi MARA,

02600 Arau,
Perlis.

Dr. Siti Nurlia Binti Ali Dr. Zuliahani Ahmad
Final Year Thesis Coordinator Head of School
B. Sc. (Hons.) Applied Chemistry Faculty of Applied Science,
Faculty of Applied Science, Universiti Teknologi MARA,
Universiti Teknologi MARA, 02600 Arau,
02600 Arau, Perlis.

Perlis.

Date: 17 FEBRUARY 2023


USER
Highlight

USER
Pencil


ABSTRACT

DESULFURIZATION OF JAMBI PROVINCE COAL USING
HYDROGEN PEROXIDE (H202) - HYDROCHLORIC ACID (HCI) PRE-
TREATMENT BY ULTRASONIC -ASSISTED SYSTEM

The digestion of ultrasonic assisted system and the acid leaching process are the
two combining method that used to remove the total sulfur in coal sample. During
this desulfurization process, the coal samples had been treated with a different ratio
concentration of acidic solution. The Hydrogen Peroxide (H202) — Hydrochloric
Acid (HCI) solution were divided into ratio of: 20:80 , 40:60 , 60:40 and 80:20
respectively. The temperature (°C) value remains constant at £ 30 °C and times
taken for the Ultrasonic Assisted process stated to be in 10 minutes for the 1% batch
and 30 minutes for the 2" batch of samples. The effect of the ratio concentration
and time taken towards the percentage of total sulfur removed had been analysed.
Fourier Transform Infrared Spectroscopy (FTIR) is used to support the analysis.
Through the findings, it shown that the sample of coals that had been treated via
ultrasonic assisted system for 30 minutes with 60% of Hydrogen Peroxide (H20>)
and 40 % of Hydrochloric Acid (HCI) solution gives the highest percentage of total
sulfur removal which around 89.71 %. At certain wavenumber (cm™), it found that
there is a changes of the peak spectrum of Sulfur Dioxide,SO2 observed when being
analysed with raw coal and treated coal. In conclusion, the coal desulfurization
using ultrasonic-assisted chemical pre-treatment with Hydrogen Peroxide (H202)-
Hydrochloric acid has a great potential to removes sulfur at mild conditions.



TABLE OF CONTENTS

A B ST R A CT e I
ABSTRAK ...ttt ettt e i
ACKNOWLEDGEMENTS.... .ottt i
TABLE OF CONTENTS . ...coiiitieieee s iv
LIST OF TABLES ...ttt Vi
LIST OF FIGURES ...ttt vii
LIST OF SYMBOLS ...ttt viil
LIST OF ABBREVIATIONS ... IX
CHAPTER L.ttt e e snae e e enae e e nnneeans 1
INTRODUCTION ..ottt sttt sttt snennens 1
1.1 Background of StUAY. .......ccoiiiiiiiieiecc e 1
1.2 Problem Statement........coooiiiiiiiiiinee e 2
1.3 Significance of StUAY..........cccociiiiiiiiic e 3
1.4 ODbBjJectives Of STUAY. .....cccooiriiiiiiiiieee e 5
1.5  Scope and limitation of StUAY. ........ccooeieiiiiniiee 6
CHAPTER 2.ttt ettt e e e snae e e snae e e nnneeans 7
LITERATURE REVIEW......cco et 7
2.1 The Sulfur Content in Coal. .......cccccviieiieiiee e 7
CHAPTER 3.ttt 9
METHODOLOGY ..ottt sttt sttt 9
B L MALEITAIS. ...t 9
3.2 CNEMICAIS: ... e 10
Table 3.1: Chemical used in the Study..........cccoeveiiiiiicie e 10
3.3 INSTrUMENTALIONS ..ot e 10
3.4 Sample Preparation...........cccceoiieiieeiie it 11
3.4.1 Pre-treatment procedure of Ultrasonic Assisted System. ..................... 11

3.5 Determination of Total Sulfur in coal sample...........cccocoviiiiiniicinnnen 11
3.6 Fourier transform infrared Spectroscopy (FTIR) Analysis. ................. 14
3.6.1 Preparation of KBr Pellet..........cooviiiiiieeee e 14
3.6.2 Operation Of FTIR .....ooi e 14
CHAPTER 4 ...t nee s 15
RESULT AND DISCUSSION.......ccoiiiiiieisieeese et 15



4.1 Characteristic of Jambi Province Coal Sample..........ccccoceevviviivenncnnnnn 15
4.2 Effect of Ultrasonic Assisted Chemical pre-treatment on removal of

TOTAL SUITUL ... 17
4.3 FTIR of optimized sample. ..o 19
CHAPTER 5 oottt 22
CONCLUSION AND RECOMMENDATION .....cocoiiiiiiieiseneese e 22
5.1 CONCIUSION ...ttt bbbttt bbb 22
5.2 RECOMMENALION ...t 23

5.2.1 Measurement of proximate analysis, ultimate analysis, sulfur assay. .. 23

5.2.2 Two type of methods removing sulfur from coal samples should be
conducted (With ultrasonic assisted system and without ultrasonic assisted

Y1 (<] 1 1) PP U RS OPRPTUT PV URORON 23
5.2.3 Inspection of the radical interaction during desulfurization process. ... 24
REFERENGCES. .........o oottt 25
APPENDIX L ..ottt bbbttt bbb 27
a) First batch of coal sample (at 10 minutes and 30 °C).......ccccoevvverirnnenne 27
b) Second batch of coal sample (at 30 minutes and 30 °C). .........cceceveennee. 27
APPENDIX 2 ..ttt et 28
a) The weight of empty crucibles (after ignited in furnace for 800 °C for an
001U ) PSSP 28
b)  Coal SAMPIES (10) .eveeireiieiieie e 28
(o) R = STot 0] =TT ) SRR OSSR 29
d) The weight of crucible + mixture if ashless paper with sample. (After
being ignited in furnace for 850 °C for 1 hour and 30 minutes).................... 29
e). Weight of Total SUIfUr (g) .....ccoooveviiiiec e 30
1. Ultrasonic Assisted System (Pretreatment with Hydrogen Peroxide and
HYdroChlOFIiC ACIA .......ooiieiiece e 32
2. TOtal SUITUE (90) .o 36
3. FTIR Analysis (KBr pallet of optimized coal sample)..........c.ccccevuenee. 46
CURRICULUM VITAE ..ottt anes 49
GANTT CHART oottt ettt sresreeneenes 51





