Program

Beneficiation of Phosphates X

An ECI Conference Series
November 2 - 7, 2025
Hanoi, Vietnam

Chair
Dr. Patrick Zhang
FIPR Industrial and Phosphate Research Institute
Florida Polytechnic University

Co-Chairs
Phong Vo Erika Rova
Ardaman & Associates, USA Yara Suomi Oy, Finland
André Carlos Silva Ewan Wingate
Federal Univ. Cataldo, Brazil Bechtel Australia, Australia

Trong Dang-Vu
SNF, Canada

Engineering
E‘ I Conferences
International

Engineering Conferences International
32 Broadway, Suite 314 - New York, NY 10004, USA
Phone: 1-212-514 -6760
www.engconfintl.org — info@engconfintl.org



mailto:info@engconfintl.org

Melia Hanoi Hotel
44B Ly Thuong Kiet Street
Cua Nam Ward
Hanoi, Vietnam
Tel: +84 24 3934 3343
rsvh@meliahanoi.com.vn



https://www.melia.com/en/hotels/vietnam/hanoi/melia-hanoi?esl-k=sem-google%7Cng%7Cc680052465588%7Cme%7Ckhanoi%20hotel%20melia%7Cp%7Ct%7Cdc%7Ca134428122906%7Cg14952533179&&gad_source=1&gclid=CjwKCAiAtYy9BhBcEiwANWQQL_Z02VAS4Z3X8JSVx-j7NGy8VZspEYfwvA_aemeeQkIDcD6ZtzD3nRoCmSYQAvD_BwE&gclsrc=aw.ds
mailto:rsvn@meliahanoi.com.vn

Engineering Conferences International (ECI) is a not-for-profit global engineering
conferences program, originally established in 1962, that provides opportunities for the
exploration of problems and issues of concern to engineers and scientists from many

disciplines.

ECI BOARD MEMBERS

Eugene Schaefer, Chairman
Paula Alves
Mike Betenbaugh
Franco Berruti
Joye Bramble
Barry C. Buckland
Nick Clesceri
Chetan Goudar
Peter Gray

Chair of ECI Conferences Committee: Nick Clesceri

ECI Executive Director: Barbara K. Hickernell
ECI Associate Director: Kevin M. Korpics
ECI Conferences Manager: Tressa D’Ottavio

ECI Conferences Registration Manager: Renee Smith

©Engineering Conferences International



Organizing Committee

Andrew James, Phosphate Australia Limited, Australia
Ashma Singh, Mintek, South Africa
Charles Guan, Mosaic, USA
Brij Moudgil, University of Florida, USA
Chuncheng Wei, China Bluestar Lehigh Eng. Corp.
Elves Matiolo, Centro de Tecnologia Mineral, Brazil
Farrukh Samadov, Kizilkum fosforit kompleksi, Uzbekistan
Gabriela Budemberg, BASF, Brazil
Guoxin Wang, Arkema-ArrMaz, USA
Guven Akdogan, Stellenbosch University, South Africa
Haijun Liang, FIPR Institute, Florida Poly, USA
Hamid Mazouz, OCP Group, Morocco
Hans Huckstedt, LL Namibia Phosphates, South Africa
Henrik Nordberg, Nouryon Surface Chemistry, Sweden
Jaisen Kohmuench, Eriez Magnetics, USA
Jorgen Stenvold. Yara International ASA, Norway
Margreth Tadie, Stellenbosch University, South Africa
Mohamed Ali, Arab Fertilizer Association, Egypt
Mohamed Belghiti Alaoui, Ma’aden Phosphate Company, Saudi Arabia
Thanh Hai Tran, Hanoi University of Mining and Geology, Vietham
Pavel Milenky, ICL Israel, Israel
Pieter Jacobs, Foskor, South Africa
Salah Al-Thyabat, Al-Hussein BinTalal Univ., Jordan
Sébastien Havelange, Prayon Technologies, Belgium
Todd Parker, Arkema-ArrMaz, USA
Tariq Alfariss, King Saudi University, Saudi Arabia
Xiang Yang, China Univ. Geosciences, China
Yoav Zuk, BASF SE, Germany
Zegiang Zhang, Wuhan Institute of Technology, China



Previous conferences in this series:

Beneficiation of Phosphates: Theory and Practice
December 5-10, 1993
Palm Coast, Florida
Conference Chairs:
Ronald Wiegel, IMCF
Hassan EI-Shall, Florida Institute Phosphate Research, USA
Brij Moudgil, University of Florida, USA

Beneficiation of Phosphates I
December 6 - 11, 1998
Palm Coast, Florida
Conference Chairs:
Patrick Zhang Florida Institute of Phosphate Research, USA
Ronald Wiegel, University of Minnesota, USA
Hassan El-Shall, Florida Institute Phosphate Research, USA

Beneficiation of Phosphates Il
December 2-7, 2001
St. Petersburg, Florida
Conference Chairs:

Patrick Zhang Florida Institute of Phosphate Research, USA
P. Somasundaran, Columbia University, USA
Hassan El-Shall, Florida Institute Phosphate Research, USA
R. Stana, R. Squared S., Inc., USA

Beneficiation of Phosphates IV
December 5-10, 2004
Miami Beach, Florida

Conference Chairs:

Patrick Zhang Florida Institute of Phosphate Research, USA
Hassan El-Shall, Florida Institute Phosphate Research, USA
Jan Miller, University of Utah
R. Stana, R. Squared S., Inc., USA

Beneficiation of Phosphates V
February 17-22, 2008
Rio de Janeiro, Brazil
Conference Chairs:

Patrick Zhang Florida Institute of Phosphate Research, USA
Hassan El-Shall, Florida Institute Phosphate Research, USA
Laurindo Leal Filho, University of Sao Paulo, Brazil
Karen Swager, Mosaic Fertilizer LLC, USA

Beneficiation of Phosphates VI
March 6-11, 2011
Kunming, China
Conference Chair:
Patrick Zhang Florida Institute of Phosphate Research, USA



Beneficiation of Phosphates Vi
March 29-April 3, 2015
Melbourne, Australia
Conference Chairs:
Patrick Zhang Florida Institute of Phosphate Research, USA
Jan Miller, University of Utah, USA
Julian Hilton, Aleff Group, United Kingdom
Laurindo Leal Filho, University of Sao Paulo/Vale, Brazil
Abdelaali Kossir,OCP Group, Morocco
Ewan Wingate, WorleyParsons Services Pty Ltd, Australia

Beneficiation of Phosphates VIII
April 29 — May 4, 2018
Cape Town, South Africa
Conference Chairs:

Patrick Zhang Florida Institute of Phosphate Research, USA

Jan Miller, University of Utah, USA
Laurindo Leal Filho, University of Sao Paulo/Vale, Brazil

Ewan Wingate, WorleyParsons, Australia
Neil Snyders, Stellenbosch Univ., South Africa

Professor Guven Akdogan, Stellenbosch Univ., South Africa

Beneficiation of Phosphates IX
June 5-10, 2022
Helsinki, Finland
Conference Chairs:
Patrick Zhang Florida Institute of Phosphate Research, USA
Erika Rova, Yara, Finland
Jan Miller, University of Utah, USA
Marius Porteus, Fosko, South Africa
Laurindo Leal Filho, University of Sao Paulo, Brazil
Ewan Wingate, Bechtel Australia Pty Ltd
Andre Carlos Silva,Federal University of Goias (UFG), Brazil



Sunday, November 2, 2025

17:30-18:30 Registration (Foyer outside Function Room V, 2" Level)

18:30 - 20:30 Welcome Reception and Dinner (Lotus Private Rooms 1 and 2, 2" Level)

Notes and Locations

e Technical sessions will be in Function Room VII, 2" Level.

e Breakfast and lunch buffets will be served in the hotel restaurant.

e Dinners on Monday and Tuesday will be in Function Room VI, 2" | evel.

e The conference banquet on Thursday will be in Function Room | and II, 15t Level.

e The ECI on site office will be in Function Room V, 2™ Level.

e Audio, still photo and video recording by any device (e.g., cameras, cell phones, laptops, PDAs, watches) is
strictly prohibited during the technical sessions, unless the author and ECI have granted prior permission.

e Speakers — Please have your presentation loaded onto the conference computer prior to the session start
(preferably the day before).

e Speakers — Please leave at least 3 minutes for questions and discussion.

o Please do not smoke at any conference functions.

e Turn your mobile telephones to vibrate or off during technical sessions.

o After the conference, ECI will send an updated participant list to all participants. Please check your listing now
and if it needs updating, you may correct it at any time by logging into your ECI account.

o Emergency Contact Information: Because of privacy concerns, ECI does not collect or maintain emergency
contact information for conference participants. If you would like to have this information available in case of
emergency, please use the reverse side of your name badge.
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14:00-17:00
14:00 — 14:30
14:30 — 15:00
15:00 — 15:30
15:30 - 16:00
16:00 - 16:30
16:30-17:00
17:00 — 19:00

Breakfast

Welcoming Remarks
Dr. Nga Nguyen, Hanoi University of Mining and Geology, Vietnam

Opening Remarks
Patrick Zhang, FIPR Institute, Florida Polytechnic University, USA

ECI & Vital Conference Information
Kevin Korpics, ECI, USA

Session I: Flotation |
Session Co-chairs: Ashma Singh and Thanh Hai Pham

Keynote One: Synergistic effects of non-ionic reagents on direct and reverse flotation
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Lev Filippov, University of Lorraine, France
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I: Adsorption isotherm
Salah Althyabat, Al-Hussein Bin Talal University, Jordan
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by novel compound cationic collector
Dongping Tao, Shandong University of Technology, Zibo, China

Coffee Break

Comparative assessment of wide versus discrete size fractions - the Crago Process for
the upgrade of sedimentary phosphate ore
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Effect of change in %solids on upgrade performance of sedimentary phosphate
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Development and implementation of NIUIF JSC technologies in phosphate raw material
mining, beneficiation and processing
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Lunch
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Fundamentals and applications of nanobubble enhanced flotation of fine particles
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Processing of amine flotation tails for REE and P recovery
Haijun Liang, FIPR, Florida Poly, USA

Upgrading and valuable extractions from Jordanian phosphate slime
Salah Al-Thyabat, Al-Hussein Bin Talal University, Jordan

Coffee break

Selective leaching for magnesium recovery from a carbonaceous phosphate ore
Ronald Sepulveda, PegasusTSI, Inc., USA

Processing flowsheet development for REE recovery from phosphoric acid sludge
Patrick Zhang, FIPR, Florida Poly, USA

Free time / networking



Monday, November 3, 2025 (continued)

19:00 —21:00 Dinner and Social Hour (Function Room VI)
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Haijun Liang, Florida Industrial & Phosphate Research Institute / Florida Poly, USA
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closure management — A case study
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Lunch

Meet in lobby for bus departure

Conference Cultural Excursion with dinner included

Hanoi City Tour (visiting Temple of Literature, Thang Long Imperial Citadel, Museum of
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Session V: Waste Treatment and Sustainable Development
Session Co-Chairs: Said Mansouri and Irina Kurochka

Double flotation and purification of phosphogypsum
Wending Xiao, Hubei Bonan Technology Co., Ltd, China
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Zongwen Liao, South China Agricultural University, China

Addressing the economic and regulatory issues with REE recovery from Florida
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Patrick Zhang, Florida Poly. USA

Coffee break

Session VI: Flotation I
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HANOI UNIVERSITY OF MINING AND GEOLOGY (HUMG)

A Study on Apatite Recovering
from the Tailing of the Vietham

Hanoi University of Mining and Geology



Abstract

W,
Tailing ore

These millions of tons 7.56% of P,0s content

A 4

Tailings pond

Benefciation

Classifcation, preliminary re-grinding and cleaning in
fotation the fotation column

Apatite concentrate P

30.68% P,0; Recovery of 37.76%
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INTRODUCTION




MATERIAL

Table 1 Chemical composition of ore sample

1.56 62.56 1.76
_—-
12.56

Table 2 Size composition of ore sample

10.56
+0.1-0.2 1275
+0.074-0.04 14.82
+0.04-0.074 15.15
+0.02-0.04 12.16
+0.01-0.02  15.87
-0.01 18.69
Total 100

13.42
12.58

3.75
4.38
3.87
0.16
8.71
1.56

18.75
21.22
1.35
8.78
9.44
12.93
21.55
100.00




Table 3 Mineralogical composition of ore sample

Fluorapatite Cas(PO,);F
Quartz S10,
[llite (mica) KAL[AlS1;01)(OH),
Kaolinite + chlorite
Hematite Fe,0;

Other minerals (amphibol,
boehmite

18-20

48-50

19-21
4-6

Trace




EXPEROMENTAL METHOD

d Classification: Use hydrocyclone

 Preliminary flotation: Metso fotation
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EXPEROMENTAL METHOD

A The test equipment 1s a two-part fotation column:
the upper part 1s a cylinder of 10 cm 1n diameter and

1 m 1n length; the lower part 1s a 1 m long inclined

parallelogram with the cross session of 10 x 10 cm
and the tilt angle of 70°.

 In the parallelogram, the columns are installed the
inclined plates.
1 At the top of the column, there is a froth washing
mechanism 1n the form of perforated cone.
[ The fotation pulp 1s fed into the column tangentially
at the bottom of the cylinder after mixing with the
fne bubble from a perforated rubber tube In an

aerator. The fne bubbles are also barbotaged at the
bottom of the parallelogram box.

2|

10

o o
——E
e T

T

]

UL algly

Fig. 2 The schematic diagram of
the test fotation column 1n

|

,

the type of refux fotation cell



) Results and Discussion
1. Hydrocyclone classification

Table 4 Results of the hydrocyclone classification test
Products | Yield, % | Content P,0;, % | Recovery P,O;, % Test condition
38.75 12.45 63.81
Overflow IV 447 3619  FREEEEE

Feed solid content: 30%
Feed 100.00 7.56 100.00




2. Preliminary flotation

(-) Results and Discussion

Flowsheet with 01 rougher and 01 cleaner
Collector: Mixture oleic acid + diesel o1l 1:1

Table 5 Preliminary flotation test results

Test condition:
Feed solid content; 40%

Dosage of collector:1.2 kg/T
NaOH dosage : 0,2 kg/T
Water glass dosage: 0.3 kg/T
Frother dosage: 0.1 kg/T

Yield, % Content Recovery, %
Products ) .
operation | overall | P;Os, % | operation | overall
Preliminary concentrate 41.28 16.00 23.50 77.92 49,72
Tailings 58.72 22,75 4,68 22.08 14.09
Feed  (Sand  of) 0000 | 3875 | 1245 | 10000 | 6381
hydrocyclone)




(") Results and Discussion

3. Flotation on inclined plate column flotation cell

Test condition
Flowsheet with 01 rougher and 01 cleaner; Fedd finenes :90% - 0.074 mm; Feed solid content:

15%; Feed rate: 7 L/min; Froth thickness: 0.45 m; washing water flowrate: 1 L/min; Dosage of
collector MD:1.2kg/T; NaOH dosage: 0.2 kg/tT; Water glass dosage: 0.3 kg/T; Frother dosage:

0.1 ke/T,

Table 5 Results of column flotation test

e

Yield, % Content Recovery, %
operation | overall | P,Os,% | operation | operation
Apatite Concenfrate 58.17 9.30 30.68 75.94 37.76
Tailings 41.83 6.69 13.52 24.06 11.96

Feed (Prelminary| 10000 | 1600 | 2350 | 10000 | 49.72
concentrate)

Products




Conclusions

[ Apatite 1n tailing sample exists mainly as interlocked particles concentrated at coarse size

fraction +0.074mm.

1 Necessary to regrind and liberate apatite component before fotation.

 Apatite concentrate; Content of 30.68% P 205; Recovery of 75.74%.







