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ABBREVIATIONS LIST

St GUST Graduate University of Science and Technology
151 Institute for Scientific Information
IT infarmation Technology
MOST Ministry of Science and Technology
Mol Memorandum of Understanding
NAFOSTED Mational Foundation for Science and  Technology
Development

NGO Man - Governmental Organization

— ODA Official Development Assistance

E | 5Cl science Citation Index

E SCI-E Seience Citation Index Expanded

E S&T science and Technology

E VAST Vietnam Academy of Science and Technology

E VMNMN Vietnam Mational Museum of Mature

E VNSC Vietnam Mational Space Center
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MISSION

ietnam Academy cience and Technology

V{"u’HSTI is a8 governmenl:agency, p

known as Vietnam Academy of Science, establis

in 1975 by decree 118/CP dated May 20th, 1975

and issued by the former Council of the Vietnam

Government. WAST i= commitied to:

- Carrying out basic research in natural sciences

and technology development;

- Providing objective grounds for 5&T (science

and technology) management, policy and strategy

making and socio-economic  development

planning

- Training high quality human resources for S&T

VISION

AST aspires to be a leading national

Vmul’r_in‘.ii.*iu:i;:-Einar“_yr research center for  S&T

of world class standards recognized both

regionally and intermationally, to fulfill its roles and

responsibilities in driving scientific, technological

and social development of Vietnam and its global

integration.




HUMAN RESOURCES

-

>4600

Members

2351

Permanent staff members

150
Praf Assac.Prof Ph.D Dr5c, M5
X o
Others Prat
row.
2.9% 8.3%
Bachelors P NS
23.4% Dr.Sc.
36.8%
Others
MSc. 91.7%
37.0%
Bachelors = Dr & Drse ... Prof. & Assoc.Prof.
MSc. @ Others Others

Dustribution of VAST s scientific stoff members in 2077




A MESSAGE
from the President

VAST has had remarkable achievements in 2017, alf made possible by the effort and solidarity of its
seience staff

WAST gccomplished the important science and technology (S&T) tasks assigned by the Prime Minister
fogether with other tasks and programs at all levels. In basic research, the quality of the scientific publications
has enhanced increasingly. For many years, VAST has been the first in the top ten (ist of universities and
reseqrch institutes in Vietnam ranked by Naiure Index for high gualify scientific publications outputs.

S&T research, application & deployment of technology are increasingly focused to meet the demands
of sacio-economic development and national security. In 2077, VAST launched 02 projects: the cammercial
product development and tesi production, which have been joined by numerous VAST scientists.

In scienitific research and training octivities, Graduate University of Science & Technology and University
of Science & Technology of Hanoi have successfully performed their tasks. VAST continues to strengthen
ard expard international relations in S&T research all over the region and globally with more forms and
new fields of cooperation such as space research, energy research, investrnent conswlting ond high quaolity
fraining. Following the success of 2017, 2018 is a pivotal year for implementing a five-year plan 2016~
2020, This year is of great significance for the development and direction planning wuntil 2020 with visions
fowards 2030, gpproved by VWietnom's Prirme Minister,

Despite many difficulties ond challenges, \VVAST, with a spirit of sharing and cooperation, will probably
turn difficulties into solutions, challenges into opportunities and effectively promote the role of the leading
national S&T research agency.

.l

Prof. Acad. Chau Van Minh
President of Vietnam Academy of Science and Technology
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2017 ernme

Mew species of plants and
animals discovered by WAST
experts

A f_-:i"ﬁ"ii’%"‘M of more than 3057 billion VN
-R.-.:[- {excluding ODA and NGO funding)

House for Matural Science and
Technaology

MAFOSTED  Basic  Research Mew monograph books
Projects published by Publishing

QDA Projects (068) and NGO
projects (18)

 Fh.D. students (748), M5c. (355),
students (489)

Scientific publications, including
885 articles in international
journals

research institutes

Observation stations  in 1:}

’ (increased by 11% compared to

! ~. & :
[ Fatents and Utility Solutions I N ST SA&T contracts with total value
% ) of over 2563 bilion in 2017
2018}

amvone meedf )17
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PRESIDENT

PROF. ACAD. CHAU VAN MINH is responsible for all WVAST
activities: strategy and development projects, planning financial
activities, organizational and administrative activities, international

cooperation management and inspection activities,
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VICE PRESIDENT
PROF.DR. 5C. NGUYEN

DINH CONG is responsible
for scientific research

management, planning and
finance, application and
deployment of technology

VICE PRESIDENT VICE PRESIDENT
et PROF.DR.PHAN NGOC MINH
VAN KIEM is responsible for is responsible for higher
organization and personne| education and postgraduate
management, inspection training.
activities.



INTRODUCTION

ORGANIZATIONAL CHART

ANNUAL IIEFE‘O.I7



PRESTIGIOUS AWARDS

' 'cnf. Mgo Viet Trung, Prof. Mguyen Tu Cuong and Prof. Le Tuan Hoa
received the Ho Chi Minh Award in science and technaology in 2016 for

their work: "Some important invariants and structure of local and graded
rings” {January 15th, 2017)

KOVALEVSKAIA AWARD

besoc Prof, Tran Kim Arh
AssocProf. Vu Thi Bich
AssocProf. Pham Thu Nga
AssocProf. Tran Hong Nhung
AssocProf. Mguyen Phuang
Tung received the Kovalevskaia
award for their works in
fundamental  research  on
nano-technology  applied in

| agricultural  production  and
health care. (March 7th, 2017




INTRODUCTION

VIET NAM WOMAN AWARD 2017

LE TRAO GIAITHUONG PHU NUVIETNAM.
NAM 2017

Ha Néi, ngay 17 thang 10 nam 2017

The Vietham Women's Union has awarded the Vietnam Women's Prize in 2017 to Dr. Ha Phucng
Thu - Head of the Department of Manomedicine Materials, Institute of Materials Science for her
contributions in public health care. (Februgry 17th, 2017)

IIIUILH \r\&lvlﬂ 1-
) '-'-yl

ASEAN SCIENCE AND TECHNOLOGY
MERITORIOUS SERVICE AWARD

Prof. Dr. Nguyen Cuang Liem receives
ASEAN EScience and Technolegy Award and
medal [AMSA)

{October 20th, 2017, in Myarnmar)

e VA



HIGHLIGHTS IN 2017

NHA TRANG OBSERVATORY
OFFICIALLY CAME INTO OPERATION

ha Trang Observatory (in Nha Trang, Khanh Hoa) is one of two observataries built in the framework
N of the Vietnam Space Center project. At the end of September 2017, the Nha Trang Astronamical
Observatory opened its doars to visitors. Mha Trang Observatory's main facilities include 2 0.5 meter
optical telescope, a 60-seat spacearium, and a 200 square-meter exhibition room. {Vietnom Space
Center)

3D SLA / LCD PRINTER

i |
3 D SWACD  printing  technology has a ‘ z
STAGE =
resolution of up to 0.0Tmm per layer, which o —— é 2
rmakes it possiole to get printouts of higher quality {1 }j’ | E
surface. By using light beams to solidify materials, VAT e
it is possible to make complicated small size | PHOTOPOLYMER
X LCEY Pamed [ 1
compaonents, which the FDM, LOM technology is I |

|
|
not able to do. {Instifute of Mechanics and Applied | II ._
Informatics)

Ciperating principle of 30 SLA / LCD printer




INTRODUCTION

CO TU CURCUMA COTUANA IS A NEW
PLANT SPECIES FOR THE WORLD

ocal people are very appreciative of this species because
LthE}' believe that it has the mystical effect, can bring good
luck and helps aveid bad things happening to the villagers,
It also has an antibacterial effect, Curcuma Cotuana is used
by Co Tu women for pain reliet and effective recovery after
childbirth. This discovery will provide a foundation for the
study of the chemical compasition and potential of drug
development. (Southern institute of Ecology)

Oir. Vu Nogoc Long

g Co Tu Curcuma Cotuana,

PRODUCT FROM THE LEAVES OF BLUMEA BALSAMIFERA HAVING

FUNCTION OF WHITENING SKIN

he product uses the Blumea Balsamifara
Tleaf extract in Bio White GEMN and Bio
Dr White in order to lighten skin, even skin
tore and maintain moisture for skin, The
results mark the initial successful stage
for a collaborative model of biclogists of

; Department of biologically active substances
342

B\O

of the Institute of Tropical Biology with
enterprises in the Hi-Tech Park.

Bic DR White and Bia White GEN contain high leaf
extract of Blurmea Bolsamifera

awnoa resg )17



THE SYSTEM OF LINE OF DECREASING HYDROLYSIS, INCREASING THE QUALITY
AND VALUE OF PEPPERMINT BEE'S HOMEY FROM STOMNE PLATEAU OF HA GIANG
PROVINCE

he system of line of decreasing hydrolysis used the low-pressure evaporative evaporator (vacuum
Tpressurei technology with high water removal efficiency while liquid (honey) temperature was low.
It also easily adjusts the technology by increasing or decreasing the pressure. {institute of Natural
Praducts Chemistry)

NEW TECHNOLOGY FOR
PRESERVING AND IMPROVING

LYCHEE QUALITY WITH MODIFIED
ATMOSPHERE PACKAGING
{(MAP).

With the new technology of modified
atmosphere packaging, Bac Giang lychee

is preserved for up to 30 days, quality is 98% of

VARTHIY LLC NG its original, economic efficiency increased more
U QU AN BN COMNG NGHE v

e i

than 5 times. (Institute of Chemistry)
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SATELLITE PHOTOS APPLICATION IN THE ASSESSMENT OF SOME NATURAL
AND ENVIRONMENTAL CHARACTERISTICS OF SOME BIG ISLANDS AND
SURROUNDINGS OF TRUONG SA ARCHIPELAGO FOR ECONOMIC DEVELOPMENT,
SECURITY AND DEFENSE", (fnstitute of Marine Geology and Geophysics)

A e — - — s oy e G FH S = R e s

The objective is to select suitable
conditions for the hydroxyapatite
{HAp) hydrochloride electrochemical

ELECTROCHEMICAL SYNTHESIS AND

CHARACTERIZATION OF HYDROXYAPATITE
MEMBRANE ON BIOMEDICAL COMPOUND

synthesis on biomedical alloys to mest
the requirements of bone grafting
materials. The results of the project will be tested in animals, followed by clinical trials in humans. Then
it will be transferred to medical device manufacturers to bring into production. (nstitute for Tropical

Technology)

181



GEMNK STF, GHV KSOL AND GHV BONE =
- PRODUCTS RECEIVED THE TITLE = e
"HIGH-QUALITY PRODUCT AND .

BRAND IN 2017"

P e m——y o
Al o it o

he title "high-quality product and brand in
TZG‘IT' by Vietnam Standards and Quality
Institute, Vietnam Institute for Businessmen,
International Management Institute and the
Creative and Intellectual Property Magazine co-
organized. {Nha Trang Institute of Technology

Research and Application and Institute of Natural
Products Chemistry)

The health food supplement GHV KSOL with Extra
XFGC Nono-particles as a cancer-fighting

S T

The health food supplement GHY Bone relieves pain and The health food supplement Genk prevents and
protects foints suppaits cancer treatment



PRIORITY DIRECTIONS IN
SCIENTIFIC RESEARCH AND .
TECHNOLOGY DEVELOPMENT \'




in fundamental research,

S trengthening
VAST  has

publications, encouraged intellectual property

promoted  international
registration and created legal premises for applied

activities. Its achievements in 2017 are as follows:

In 2017, WAST had a total number of 1,830
publications. The total number of international
articles was B88, decreased by 10.8% compared
to 2016. The number of international 151 articles
{SCI and SCI-E) is 688, a slight reduction of 7.3% in
comparison with 2016 caused by implementation
of S&T projects behind schedule. However,
numerous publications in  the international
journals had a high impact factor. There are 170
articles {accounting for 19.8% of the total number
of publications in the ISl journals), coordinated
by institutes of VAST, performing an increase in
cooperation among institutes of VAST. The total
number of intellectual property registrations is
40 with 20 patents and 20 utility solutions, an

FUNDAMENTAL RESEARCH

increase of 43% compared to 2016.

« |n 2017, WAST had 55 fundamental research
projects out of 190 projects throughout the
country funded by the MAFOSTED Foundation.
The projects were in eight priority directions:
mathematics, information science and computer,
physics, chemistry, earth science, agricultural
biology, biemedical science and mechanics.

In 2017, VAST has discovered 68 new animal and

plant species and published 53 monographs.

In 2017, after the Agreement between the
Government of Vietnam and UNESCO, VAST has
launched the establishment of 02 international
centers in Mathematics and Physics under the
auspices of UNESCO and will be put into operation
in 2018.

Based on the contributions and development
of Institute of Mathematics, in 2017, the Simons

Foundation has announced funding for Institute

of Mathematics to carry out scientific activities

20



PRICRITY DIRECTIONS IN SCIENTIFIC RESEARCH AND TECHNOLOGY DEVELOPMENT

including: scientific exchanges and conferences,
short courses, postdoctoral scholarships with
a total expense of $600,000 for the 2018-2021
pericd. The Simons Foundation is a non-profit
fund sponsored leading research institute from
all around the world, including International
Mathematical Union-IMU, Steklov RAS (Russia),
Beijing International Center for Mathematical
Research (China).

Top 10 institutes of VAST with outstanding

achisvernents in  international publication
according to the number of articles (SCI, SCI-E)
and intellectual property: Institute of Ecology and
Biological Resources, Institute of Materials Science,
Institute of Mathematics, Institute of Marine
Bio-Chemistry, Vietnam Mational Museumn of
Mature, Institute of Physics, Institute of Chemistry,
Institute of Biotechnology, Institute of Tropical
Biology, Institute of Mechanics. If SCI, SCI-E and
intellectual property are compared to the number
of researchers, top 10 institutes are: Institute of
Marine Bio-Chemistry, Vietnam MNational Museumn
of Nature, Southern Institute of Ecology, Institute
of Ecology and Biclogical Rescurces, Institute
of Genome Research, Institute of Mathematics,
Institute of Physics, Institute of Natural Products
Chemistry, Institute of Tropical Biology, Institute

of Environmental Technology.

Implementing the Decision No. 2133 / QB-TTg
dated December 1st, 2011 of the Prime Minister
approved the Plan for overall development of
WVAST up to 2020 with orientation toward 2030
with the following targets: VAST will have 05
international standard journals by 2020 and 10
international standard journals by 2030. VAST
has implemented the project "Upgrade Quality
of Scientific Journals of WAST according to
standard of Scopus” period 2014-2018. Up to
present, three international standards journals are
Adwvances in Matural Sciences: NanoSciences and

21

800 1 742 688
588
523
435
: 1 _
2013 2014 2015 2016 207
The total number of journs!
articles (i 151 fist
G065
&+
1000 —
803 202
660
500 4 =
d 2013 2074 2015 2016 2007
The total number of International
Jjournal articles
2000 "
1638

2013 2014 2015

2016

207

The total number of domestic fournal
articlies

Distribution chart of publications of VAST in the last
five years

Nanotechnology (AMSN), Vietnam Journal of
Mathematics and Acta Mathematica Vietnamica.

ANNUAL EEPﬁ0]7



SEVERAL HIGH-QUALITY SCIENTIFIC ARTICLES
PUBLISHED IN INTERNATIONAL JOURNAL
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PRIGRITY DIRECTIONS IM SCIENTIFIC RESEARCH AND TECHNOLOGY DEVELOPMENT

n 2017, in the field of IT, Electronics, Autemation

and Space Technology (VASTO1) 30 projects

were carried out with a budget of 17.4 billien
WD, including 20 transferred projects  (2015-
2016, 2016-2017) and 10 new research projects
(2017-2018).

Among 10 projects in the period of 2015 - 2016,
04 projects were completed and successfulky
evaluated (Results: 03 exellent, 01 good) and 06
prajects are expected to be completed in early
2018, 10 projects in the period of 206 - 217
are also expected to be completed on schedule.
10 new projects in the period of 2017 - 2018 are
being implemented on time with the approved
schedule of annual funding of the budget.

Some outstanding results of specific research
results in the field of Infomation - Electronics —

Automation — Space Technology related to state-

23

i kachigh fechnology area by-(Ak

IT - ELECTRONICS - AUTOMATION

SPACE TECHNOLOGY

Prof. Dr. PHAN NGOC MINH

Chairman of Scientific Council

level projects are summarized in the different

articles as follows:

W ELECTRONICS AND
AUTOMATION

Project,"VASTO1.70/76-17. Study and fabrication
of an electricol generator mode! using seo wove
energy ", has studied and successfully fabricated an
electrical generator model using se2a wave energy.
The electrical generator model can generate 100W
- 1000W power and output valtage of 12VDC and
220WAC, with a frequency of 50 Hz pure sine wave,
The generator is fiked at the bottom of the sea.
The fabricated generator has appropriate design,
structure and material to ensure the lang-term
stability operation in different conditions of the

SEa,

The idez of the electrical generator model utilising

sea wave energy has received the acceptance of

amvone meedf )7



Experimental preparation of the elecivical generatar utilising
80 WaVe enerngy an B0 7S Ship

invention from the National Office of Intellectual
Properly of Vielnam and published in the official
Gazette of the MNational Office of Intellectual
Property of Vietnam, The scientific results of the
project were published in 04 articles, including 01
article in an international journal, 02 articles on
VAST journals and 01 article published for the
national scientific conference. The pioject has
set a precedent for utilising sea wave energy to

supply electric power,

"WASTO1.05/77-78,

prototyping  of active wvibration

Project: Studying and
isolation to
construct high resolution optical tweezers” has
studied, designed and prototyped successfully
an active vibration isolation and high resolution
optical tweezer. This system is practically useful
for aptical systems requiring high precision
control. The project’s results have been perfectad

to submit to |5l-journals.

' SPACE TECHNOLOGY

"WASTO7.03/15-16. Keseorch on
possibifity of combining optical saiellite images

for estimation of

Project: the
with radar satellite images
bismass, carbon storage and C02 sequestration by
forest vegetation in Yok Don National Park, Dak
Lax province”.,

The main results of the project are as follows:

Systermn of high resolution opfical fweerzers
To develop a detailed forest cover map (scale

1:25.000), where the region is a tropical monsoon
area, along with distinctive wet and dry seasons,

and evergreen and deciduous farests;

To develop a model for estimation of lorest
biomass by combining optical satellite photos &
radar satellite photos and select the best maodel

for estimation of forest biomass for sludy area;

To develop a forest biomass map in study area
(scale 1:25.000) by combining optical setellite
data (Landsat 8 OLI) and radar satellite data (ALOS
2 PALSAR);

01 paper has published in Land/MDPl Jourmal
{I5l), 01 article was published in the Advances in

24



PRIGRITY DIRECTIONS IM SCIENTIFIC RESEARCH AND TECHNOLOGY DEVELOPMENT
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(o) Binrnages distribution map and (b) Land cover map of Yok Don Natonal Park.
Central Highiands of Vietram

Field work from Yok Don Netionel Park, Centrod Highiands of Vietngm

Remote Sensing Journal and 01 article has also ' INFORMATION TECHNOLOGY

been published in the Vietnam Journal of Earth
Sciences. The project has successfully supported
07 Ph.D. candidate from Chiba University, lapan.

Project "VASTO1.07/16-17. Research and application
of UaV photogrammetry for the derivation of ortho-
ghoto anddigital surface model” An approach on
exploration of UAV photogrammetry for capturing
gerial photos, formulating digital surface madels,
derivating digital surface model was developed
and implementad in pilot site in Ba Vi, Hanoi.
The academic outcomes of the praject consist of 02
articles on the proceedings of peer review intemational
conferences and Vietnamese publication in scientific
Joumal published in 2017,

25

Project "VASTOT.0//15-16. A hand-worn system to
assist visually impaired people to read™ a product
named "Smart reading ring” that assists visually
impaired people to read printed documents
sucessfully investigated, designed and developed
under this project. A patent application of the
project was formally accepted by Mational
Office of Intellectual Property; scientific results
of the project were published in 07 national and
international journals and conferences.

Product “Smart reoding ring” introduced in
"Technology Rhythm™ program on June 10,2017,

VTVZ, Vietnam Television

amvone meedf )7
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Digital surface model in pilot site in Ba
Vi, Hanoi

According to  practical  application  potential
and humanitarian benefits of this project, the
product "Smart reading ring” was introduced in
the program "Technology Rhythm” of Vietnam
Television (VTV) on June 10th, 2017. The product
was also selected by VAST to be presented at
Smart Industry World 2017 Conference & Expo.
Its product and technology have been selected
byWAST and Vietnam Startup Foundation (VSF)
for commercialization-aid provision that enables
them to be available for technology-transfer and

business collaboration and production.
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@

Digital surface model in pilot site

"
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PRIGRITY DIRECTIONS IM SCIENTIFIC RESEARCH AND TECHNOLOGY DEVELOPMENT

BIOTECHNOLOGY

Prof. Dr. Truong Nam Hai
Chairman of the Scientific Council

In 2017, Biotechnology has implemented 10 projects, of which 05 projects were performed
in the period 2016-2017 and 05 projects in the period 2017-2018. The Scientific Council of
Biotechnology evaluated D5 projects finished in 2015-2016 and selected 05 new projects in
2018-2019.

' THE NEW PROJECTS IN 2018- recepior T celis that target levkemia cancer cells”
2019 Dr. La Thi Huyen (project Leader), Institute of

v i : ; Bictechnology.
The Scientific Council of Biotechnology had

approved 05 new projects in 2018-2019, Project: “Studying mutations in the genes nphsl,

nphs2, wtl and pleel in Vietnamese patients with

Project: “Investigati th i v = i
RIe RS =GR o congenital nephirofic syndrome” Dr. Nguyen Thi

P 5
potysaccharide mOROVAYGSNasE JEnEs [rom e Kim Lien (project Leader), Institute of Genome

blast fungus Magnaportheoryzoe in filamentous s
fungi system”™ Dr. Nguyen Hoang Dung (Project i
| sader), Institute of Tropical Biology. Project "Elucidation of the role of unknown

fuctional additional regions in celluiose modularity”
Project: “Study on 51 oligomer expression from

; . _ Dr. Do Thi Huyen (project Leader), Institute of
Porcine epidemic diarrhea  virus  (PEDV) on

Bictechnology.
Micotionabenthamiona™ Dr. Wu  HuyenTrang

{project Leader), Institute of Biotechnalogy. ' OUTSTANDING RESULTS

Project: “Research on creating anti-C047 scFv  Project:  "Manodiomond  enhances  immune
h(CD28-4188/0X40-CD3)  chimeric  ontigen  fesponses in mice against recombinant HA/H7NG

amvone meedf )7
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protein.” Institule of Biolechnology, Hanoi.

The continuous spread of the newly emerged
H7M@ virus amang poultry in China, as well as the
possibility of human-to-human transmission, has
attracted numercus efforts to develop an effective
vaccine against HTMNS. The use of nanoparticles
in vaccinolegy is inspired by the fact that most
pathogens have a dimension within the nano-size
range and therefore can be processed efficiently
by the immune system, which leads to a potent
immune response. Herein, we report a facile
approach to increase antigen size to achieve not
only speed but also effective responses against
the recombinant HA/HTMNS protein via a simple
conjugation of the protein onto the surface of

nancdiamondparticles,

In this study, trimeric Haemagglutinin (H7) that
is transiently expressed in N. benthamiana was
purified using affinity chromatography, and its
trimeric state was revealed successfully by the
cross-linking reaction. The trimeric H7 solution
was subsequently mixed with a nanodiamond
suspension in different ratios. The successiul
conjugation of the trimeric HY onto the surface of

the nanoparticles.

The re-suspension of nanadiamond particles
before protein coating (ND) and after coating with
trimeric HY protein (HT:ND): A) in H2O; B) in 1X
PBS; C) Zeta-potential of HAND and MD

Manaodiamond particles were demonstrated by the
changes in size and zeta-potential of the particles
before and after protein coating, Sodium dodecyl
sulfate polyacrylamide gel electrophoresis (SDS-
PAGE), andWestern-blot analysis. Mext, biofunction
of the protein-nanodiamond conjugates was
screened uwsing a haemagglutinagtion assay. A
mixture containing 5 pg of trimeric HY and 60 pg

of nanodiamond corresponds 1o a ratio of 172
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Svathesis and physical charocterizotion of H7-ND
comugotes. The re-suspension  of  nonodiomond
particles before profein coating (N and offer conting
witfr frimeric MY protein (RENE A) in H200 B) in 1X
PES; C) Zeto-potentiol of HEND and WD
{wiw) of agglutinated chicken red blood cells at
HA titer of 1024, which is 512-fold higher than
the HA titer of free trimeric H7. After the 2nd and
3rd immunization in mice, ELIS& and Western blaot
analyses demonstrated that the physical mixture
of trimeric H? protein and nanodiamond (1:12,
wiiw) elicited statistically significant stronger H7-
specific-lgG response demanstrated by higher
amounts of H7NI-specific 1gG (over 15.4-fold

with P <0.05 after the second immunization).
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immunopatentiation fallowing immunization with an HND (1712, wis) conjugate. A) Immunization scheme in mice. 8)
Measurement of HY specific IgG amaunt in mowse sera wa ELUSA In totpl. 50 ng of purified H7 [influsnza Antigen AS
Anhuy/ T/2073 (HANG), NIBSCY per well were comed at the plote. The sera were difvted 125000 and @ monocional mowse
asiti- HANS hoernogglutinin/AHA antibody (SlnoBiclogiceiinC) of concentrafions of &5, 875 T, 125, 25 5, 125, 25, 50, 100,
150 pgsmi was applied as 6 standard, then anolysed wig ELISA. Specific immune responses were measured of 450 nm after
T and 2 boaster immunizations with B7 (grovg 1), HEND fGrove 2 and PESND (group 3). The responses were recalculated
accarding ta the standard values as yg mi anti HFING antibody in the sera. The 854 background was subtracted. A standord
curve wos built by the help of ODE50 volves cormesponding to known armounts of H7ND haemogglutinin/HA grtibody. The
arrount of R specfic IgG andibody in mouse sere wos measured via Uie stondard curve, Stolistical analyses were performed
sy the t-tect (SigmaPlot) and are presented. A single dot indicates the value of @ single mouse serum. 50 wos included on
a single dot that corresponds to an ELISA data variation of a single mouse serinm with three replications. The bars indicate the
average virive of the test groups. P« 0.05 was defined as a statistically significant difference. (C) Detectian of H7-specific g
antibodies vie a Western blot, 3era from five mice from each group (egainst HY, HEND and PESND as o negative cortrol)
were mived, difuled 500 limes ond used as o prismary entibedy Jor detecting 100 rg of purified N7 linfluenza Antiger A7
Anhul 12003 (HANG), NMIBSCT. Anfi-mouse HANG haemaggiutininsHA antibady [SimoBiologicalinC ) was used Gs 0 primary
antibody (pasitive control P, HRP-linked gogt anti-munese Igl was used a5 @ secondary antibady.

These results indicated a potential effect inherent
to nanodiamonds towards modulating immune
systerns, which should be further evaluated and

broadly applied in nanovaccine development,

Publication(SCI, IF = 4,945); Pham NB, Ho TT,
Mguyen GT, Le TT, Le NT. Chang HC, Pham MD,
Conrad U, Chu HH (2017). Nanodiamond enhances
immune responses in mice against recambinant
HA/HTMS protein. J Nanobiotechnology 15(1}1:69.
doi: 10.1186/512951-017-0305-2.

Project: “Determination and analysis of complete
mitachondrial genome sequence of the indigenous
pig breeds (1" pigs, "MongCai® pigs, “Bilack Muong
Lay” pigs, "Muong Khuong” pigs, "Huong " pigs, and
“Ha Lang” pig) in Vietnam® Insitute of Genome

Research, Hanoi.

29

Theinfluence of natural and artificial selaction have
formed animal breeds with distinctive traits from
each nation and every region, All species contain
precious traits, such as the ability to ustilise many
kinds of food, high adaptability, good disease
resistance, delicious meat quality, etc. These
types of breed are known as indigenous genetic
resources. Genelic resources are used or could
be used for production purposes, research or
breeding of domestic animals. In current farming
conditions, indigencus pig breeds are declining
in number and thus we are losing a precious
local and national genetic resource. However, so
lar there is no scientific research work with a full
genome study of these species in order to serve

conservation and rational use of these genetic

amvone meedf )7
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This study is going lo sequence the whole
than 16,000
nuclectides} with a new generation of genome

mitochondrial genome  {more
sequencing devices - llluminaSystems, and asses
& analysis results with up to date bipinformatic
software to determine the origin, conservation
and recover some indigenous genelic resources.
In addition, mtDNA sequencing data effectivelly
contributes in identifying barcode type, diversity
andgenetic evaluation of six pig breeds (eq.,
I pigs, MongCai pigs, Black Muong Lay pigs,
huong Khuong pigs, Huong pigs, and Ha Lang
pigs). It also builds on the success of planning
consenvation and sustainable use of indigenous
animal’s genetic rescurces globally.

The aim of this project was to do a complete
sequence of mitochondrial genromes of 6 native
Vietnamese pig breeds. Thern, to analyze and
construct their phylogenetic trees, identifying
the origins and genetic relaticnships of six

Vietnamese indigenous breeds with other pig

species in Asia and Europe. Based on the resulls
of the mitochondrial DNA studies, it is possible
to study the genetic diversity of the six native pig
breeds.

The results of this project were as follows: The
DMA sample libraries of 06 indigenous breeds
af Vietnam had been collected. The completed
data on the mitochondrial genomic sequences
of 06 indigenous Vietnamese pig breeds were
established. The data on the phylogenetic trees,
origin breeds, and genetic relaticnship of 06
indigenous breeds of Vietnam with some Asian
and European pig breeds had been shown.
The complete mtDNA sequence of 06 native
Vietnamese breeds submittad  to
GenBank with accession number as KX094894 (|
pigy; KX147100 (MongCai pig); KX147107 (Black
Muong Lay pig); KY432578 (MuongKhuang pigh
KY800118 {Ha Lang pig); KY364306 (Huocng pig).
The results of the project had been published in

has  been

international journals.

Sequence analysis of mifechondriod genomes of pigs in Mong Cal, Muong Loy, Muong Khuong, Ha Long, Huorg
(Round structure of the genatype [ (AL Mong Cai B2, Black Muong Lay [0 Muong Khuong (O, Ha Lang (£}, Huong
{F) is budt by Genome VX software.)

aa
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BIODEGRADATION OF POLYETHYLENE FILMS
CONTAINING PRO-OXIDANT ADDITIVES

A master batch containing pro-oxidant additives,
which is @ mixture of Mn () stearate, iron (I}
stearate and cobalt (|} stearate and polyethylene
supparted pro-oxidant additives was successfully
manufactured.

The estimation of the degradation of polyethylene
films containing pro-oxidant additives by thermal
oxidation method according to ASTM D550
and photooxidation method according to ASTM
G154-12a was established. The results showed
that LLDPE films with pro-oxidant lost 100% of
their initial mechanical properties afler 7 days of
thermal treatment, whereas the time of that of
HOPE films is 12 days. In the case of photooxidant,
the elongation at break of films with pro-oxidant
is < 5% {the value of which film is considerad to be
capable of degradation) after 96 hours, especially
films with 3% of additives i= only after 72 hours.

MATERIALS SCIENCE

Prof. Acad. Nguyen Van Hieu
Chairman of the Scientific Council

In addition, the degradation of LLDPE films is
faster than that of HDPE films in both cases. The
degradaticn time of films was predicted, according
lo ASTM G154-12a, the decay limes af films are
from 1.5 to 2 months in the natural environment.
According to ASTM D5510, the decay times of the
LLDPE films are from 20 lo 28 menths and HDPE

films are > 48 months in the natural environment.

The biodegradation of polyethylene films
containing pro-oxidant additives in soil and
activated sludge after the degradation process

wias also evaluated.

It was seen that aftar & months in sail, the buriad
LLDPE films with additives lost between 32 - 100%
of its weight, the buried HOPE films with additives
lost 25 -60% of its weight, while after & manths
in actlivated sludge, the buried LLDFE films with
additives lost > 20% of its weight, the buried
HIPE films with additives lost > 55% of its weight.
The presence of microorganisms on the surface

amvone meedf )7



af films was of observed. This s evidence far the

biodegradation of films.

FABRICATION OF THE BROADBAND
PERFECT  ABSORBER BASED ON
METAMATERIALS

Design and fabrication of the broadband perfect
absarber on the basis of metamaterals (MMAS)
with different structures from conventional cut-
wire structure to dish, ring and dish-ring structures
were performed. With each structure the influence
of the structural parameters and polarization on
the absorbance and absorption frequency was
investigated.By using the photolithagraphy the
MMA with ditferent structures was fabricated (Fig. 1)

Figure 2 shows the comparison of experimental
results (dotted line) versus simulation (solid line).
& good agreement between measurement and
simulation was observed. When the radius of the
dizh, the outer and inner radii of the ring was
carefully adjusted, the breadband MMA achieved
a bandwidth of 3.7 GHz (the relative bandwidth
is about 26%) and absorption rate higher than
80%, Besides, it was also demonstrated that the
broadband MMA working at the THz frequency
has a bandwidth of 2.19 THz and the absorption
rate is higher than B0%,

The controllable MMA depending temperature was
also investigated. Figure 3 shows the absorption
spectra at different temperatures. The absorption
peaks shift to the higher frequencies fram 0.5 1o
.67 THz as the temperature increases from 260 1o
380 K. This indicates that the magnetic resonance
can be tuned by changing the temperature of
InSk. The hblue-shifted absorption peaks can
be described by an equivalent LT circuit. When
temperature increases, the large carrier density of
InShk leads to an increase in the kinetic inductance,
which raises the total inductance of the MM

structure.

Figure 1: Fobricated MMA with

different structures
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Figure 2: The absorption spectra of MMs: a) GHz regime, b) THz regime

Finally, MMs working at THz was fabricated as
shown in Fig. 4. The results obtained here clearly
demonstrate the promise of MM enhanced
absorption spectroscopy in the THz region for
detection and structural menitoring of large
biomolecules such as proteins or pathogenic

enzymes as shown in Fig. 5.

' FABRICATION OF ALLOYS POSSESSING
GIANT MAGNETOCALORIC EFFECT AT

ROOM TEMPERATURE REGION, AIMING FOR

APPLICATION IN MAGNETIC REFRIGERATORS.

Alloys possessing giant magnetocaloric effect at
roam temperature NdPrFe Fe . Gd Zr., (x=1-
3), Ni_Mn_Sb,_Ni,,

2-4), Fe,, Ag NiZr, (x = 0-2), La Fe, CoSi  were
fabricated.

Mn,.5n,. Fe, CodZr, (x =

Fig 4; ) Cross-sectional iifustration of the sample design
with dergiled dimensions of the sampis and SEM image of
o typical surmpile
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Figure 3! {a) Schematic diggram of MMA structure with
InSh is filled to the two gaps and (b} the equivalent
circLit of its structure, (o) simuloted obsorption spectoa
of MMA structure with different temperotures when twoe
slits of SR filled by tnsh moterial
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Fig 57 fa} Normalized tronsmittanoe spectrum of o
submicron-thick B5A protein layer and MM resonence. Red
line shows the Fono fit for the signal of the submicron- thick

BSA
(b Mormalized transmittanee spectra of an ultrathin layer
of 854 molecules absorbed on the MM sample and a
reference sapphire substrate,
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Application of magnelocaloric effect o magnelic
refrigeration technoclogy at room temperature was

experimentally performed.

Magnetocaloric alloys possessing large refrigerant
capacity, RC » 50 lkg, at room temperature
were prepared. A model of magnetic coaling
equipment based on magnetocaloric effect at
rocm temperature with temperature change DT =
7 K was fabricated (Fig 6

Fig &: Prototype of magnetic cooling
at room temperature region based on
magnetocaloric effect.

. RECOVERY AMND REAMNING OF ECONOMICALLY

VALUED ELEMENTS FROM SIN QUYEN COPPER
WASTE AND INIMAL RESEARCH ORIENTED TO
PRACTICAL APPLICATIONS

A recovery process of total rare earth oxides
from Sin Quyen by enriched minerals containing
rare garths from 0.7% to 2.8% with recovery
performance of 84.30% and hydrometallurgical of
ore enriched by H2504with recovery performance
of 86,30% was performed, Total rare earth oxide
products with over 99% purity were obtained .

The extraction with  TPPO-toluene-HMO3-

AINO3)3 system was used to separate the

individual Ce{lV) and RE(I) with high purity = 99
% from the purified rare sarths.

The synthesized La-Mn-Fe mixed oxides have
specific surface area of 13 m*.g 'and average grain
size of 30 - 50 nm (Fig.7 ) Their ability to absorb
As(V) and NH4* was invertigated The results
showed that these mixed oxides based on the
composition of 0.7La/0.15Mn/0,15Fe granular in
shape exhibited the adsorption capacity of 170.67
ma.g’ for As(V), and 54,11 mg.g ' far NH4" .

Adsoarbent based on 0.7La/0.15Mn/0.15Fe mixed
oxide coated quartz sand (LFM/guartz sand)
with 2% content granular in shape exhibited the
adsorption capacity of 294 mg’ for AsY) and
127 mg” for NH4*. On the shsorption calumn,
LFi/quartz sand the retention time were 5.35
minutes for As(V) and 4.28 minutes for NH4-.

Adsorption apparatus (filter) containing 18.5 kg
of LFWM73/guartz sand capacity reached 150 liter.
howr'. Five adsorption filters to treat drinking
water contaminated with arsenic and ammonium
ions were installec for experimental use by 5
families in a village. The guality of drinking water
treated through the adsorption filters sastified the
Vietnam Standard 5502:2003 drinking water for

arsenic, amonium.

Figure 7 : SEM image of La-Fe-Mn mixed oxide
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n 2017, The Field of Biodiversity has published
351 journal articles including 259 articles in
(with184 SCI/SCI-E),
07 monographs / Reference books; 02 Patents

international  journals
{international registration WIPO), New discoveries:
03 new breeds described and 68 new species for

sCience,

In 2017, the biodiversity of Tra Virh province
has been evaluated: For the fauna, Tra Vinh has
g relatively diverse fauna system, including 09
species of amphibians, 15 species of mammals, 30
species of reptiles. 31 species of phytoplankton,
53 epecies of winged insect, 159 species of birds,
171 species of inveriebrates, 386 species of fish;
For flora, there are 41 species of mangroves, 42
species of trees timbers, 98 species of herbaceous
plants, 147 species of algae- typical of the
rainforest flora system. Mangrove forest flara has
fewr rare species, it is mainly homogeneous with

Bulbophyllum ghitamii

BIODIVERSITY AND BIOLOGICAL

ACTIVE SUBSTANCES

Prof. Dr. Sc. Tran Van Sung
Vice-Chaiman of the Scientific Council

some typical species, with a simple structure and
species compaosition. From the noted results,
the researchers proposed solutions to conserve

bicdiversity in Tra Vinh,

The survey on reptile and amphibian species
comaosition on Tho Chau Island and Phu Quoc
Conservation Park showed that 04 species of
amphibians and 14 species of reptiles were
recorded on Tho Chau and 14 species of
amphibians and 21 species of reptiles were found
an Phu Quoc.

Identification of plant and animal species for flora
and faurma in Vietnam has been made such as
Alpiria polyantha 0. Fang (Zingiberaceae); Cau
Butis Bleeker, 1856 and Bau-Butis Amboinensis
(Blesker, 1853).

- Southern Institute of Ecology has collected 115

species of fungi, 2300 fungzl specimens, 345 DNA

awnoa resg) 17



samples; 230 plant species, 3.450 plant specimens,
90 DMA samples for the sub-project "Building
a collection of mushrooms and plants in South
Central Coasl - Southern Vietnam”, belonged 1o
the project “Building Vietnam national nature

specimen collections”, in the period of 2015-2021,

- There have been recardings of approximatley
25 species of dragonflies, including at least 01
new species recarded for dragonfly reserves
in Vigtnam. At least 80 specimens have been
completed. The total number of 51 species of
large invertebrates have been identified, including
13 species of crustaceans of 04 families, 27
species of Ocarina of 10 families and 11 species of
04 families of bivalve. 300 specimens of plant and
meadicinal plants have been collected and used in
Dak Nong Province.

- Tay MNguyen institute of Scientific Research
has determined the method of Anocechitolus
lormosana planting with higher yield insupporting

material than in the aquarial growing medium.

WO2017/065515
Publication date:
20 April 2007 {20.04.2017)

Higher major subslance conlent of Ginsenoside
in Anoechitolus formosana hybrids planting in
supporting material than in the aquarial growing
medium has been recagnizced. A model of 5000
Anocechitolus formosana planting in supporting
material and utilising hydroponic  methods
have been developed. The inslitule has also
discovered 02 new plant species: Phlegmariurus
lancifolius W.T Tran & NMDuy (Lycopodiaceae),
Bulbophyllum glabrichelia Aver. (Anoechilolus

formosana aceae), Bulbophyllum phitamii Aver.

{Anoechitolus formosana aceae )

- Institute of Matural Product Chemistry has
established and deployed one pilot production
line of decreasing hydrolysis, increasing the
guality and value of peppermint bee's honey from
stone plateau of Ha Giang province.

- Institute of Ecology and natural resources has
registrated 02 international patents for biclogically
active substances:

COMPOSITION FOR PREVENTING OR TREATING GYNECOLOGICAL CANCERS AND MENO-
PAUSAL SYMPTOMS CONTAINING FLEMINGIA STROBILIFERA EXTRACT OR COMPOUND

ISOLATED THEREFROM AS ACTIVE INGREDIENT,

WoO2017/065516
Publication date:
20 April 2017 (20.04.2017)

COMPOSITION FOR PREVENTING OR TREATING GYNECOLOGICAL CANCERS AND
MENOPAUSAL SYMPTOMS CONTAINING CAJANUS CAMN EXTRACT OR COMPOUND [50-

LATED THEREFROM ASACTIVE INGREDIENT
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SOME NEW PLANT SPECIES DISCOVERED IN 2017

Aspigistre cademensis M5 Ly & Tillich Gittolivig middietoni M5 Ly

Alpinia newmanii M5, Ly Prdachitus rofundipetala Aver. & Vuong

Vigtnomocosio dauoe NS Ly, T Hoevermans, Y5 Wang &
LV Nguyen

awnoa resg) 17
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Macrosolen bidoupensis Tagane & V.S Dang

1

Folistess brunus Nouven Carpenter, 2077
phata By Nguyen Thi Phuang Lien

Cligodon culgochamensis Mguyen, Nguyen, Fonxipan - Corpadacus vingcews phato
Nguven, Pham, Jiang & Murphy by Le Manh Hung
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SCIENCE AND TECHNOLOGY
ACTIVITIES

Implementation of  S&T

projects
Natural Resources:

(1) Study of the Cu-Ni-PGE ore
praspect in the Song Hien basin
has determined two forming
stages of the mafic-ultramafic
€.,
Devonian  (430-417 Ma) and
Permian - Triassic (243-256 Ma)
and twao intrusive types with

intrusions, Silurian -

different geological structures,
different  campaositions
different prospects for Ni-Cu
(PGE] These
new results are fundamental
the

and
mineralization,
for are-forming model
and orientation for mineral

exploration;

EARTH SCIENCES

Assoc. Prof. Dr. Sc. TRAN TRONG HOA
Chairman of the Scientific Councif

{2) Study and assessment of
outstanding  geological and
geomarphological values in the
Binh Thuan coastal zane have
contributed to the discovery
and identification of some |ocal

geological heritages;

{3) Based on the integrated
assessment  of underground
water resource and guality, a
numerical model was applied
to develop a plan for rational
exploitation  of  underground

water in Quang Tri province;

(4] A study was conducted fo
complete the "hanging” water
pond and
application of a hanging pend

technology test
reservoir for increasing water
use capacity and to create a
tauristic |andscape: There are

new findings on the ability o
collect water from limestone
mauntains, some  technigues
for improvement of flow and
treatment of water quality was
proposed in order to improve
the needs of clean water use of
people in the Xa Phin commune,
Dang Van district, Ha Giang

province,
Natural Hozards:

(1} Tasks included study of
geomorphologic and coastal
Holocene sediment evolution
under wave-tidal influence
and construction of the coastal
erosion model, sea level change
and paleo-gecgraphic evolution
of the Mekeng delta in the

Holocene;

(2} Characterizing the fluctuation
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of subagqueous della of the Day
River estuary; factors effecting
flow bed wvariation and river
bank erosion of the Red River:
status and dynamics of coastal
change from Hai Phong to
Minh Binh, coastal erosion and
accretion in Tra Viinh province.
The

the scientific basis presenting

achievements serve as
solutions to mitigate the river-
bank and shoreline erosion-
related  disasters, to propose
rational land use and to promote
various economic sectors in the

coastal provinces;

{3) Study of
structure and earthguake focal

the wvelocity

mechanism in MNorth Vietnam
using the broadband seismic
data has acguired 3 velocity
structure

model and  an

earthquake focal distribution
map in  Northern ‘Vietram;
Efficiency assessment of the
Vietham seismic station network
using dewviation calculation in
determining basic earthquake
focal parameters; Detailed study
of seismic activities of Thuang
Xuan - Ba Thuoc meridional fault
zone, The achisvements from
these research directions have
created new scientific bases
for earthguake risk assessment
and seismic  zonation in
Vietnam, actively contributing
to the identification of related
the

SOCio-economic

geological  hazards  in

important

regions, especially o those in

the mountainous provinces;

4] Study of flood disasters
in Central Vietham: a pilot
experiment  of
Landsat 8 OLl and Sentinel-1

data was implemented, a new

combining

algorithm was developed for
automatic  classification  of
land cover that applied for the
Wu  Gia-Thu

the algorithm was

Bon  watershed,
used to
interpolate the water boundary
between flooded areas between
two  sequential observations.
The

showed that the application of

preliminany results
Sentinel-1 data in combination
with interpolation algorithm can
supply the general information
on flood situation over a whale
watershed, which appears to
be the useful information for
flood response and recovery
missions. At the same time,
the
in the downstream Yu Gia -

tiver drainage corridor
Thu Bon river basin (Da Mang
city) has been identified as
the hydropower system in the
upstream goes into operation in

the context of climate change.
Environment research

{11 Application of a finite element
modeling software simulaling
water transportation and the
spread of polluted materials
and  zalinized  underground
water presents a clear scientific

and practical significance in

40

serving  fundamentals to a

wide groundwater wuse and

management in the coastal

areas of Viet Mam);

(2} A first attempt to apply Karst
Disturbance Index in the Phong
Mha - Ke Bang (PN-KB) National
Park of Vietnam was carried
out. The work has developed a
set of indicators for disturbance
guantitative assessment which
can serve as a useful tool for
management, sustainable use
and conservation of natural
heritage of the PN-KE Mational
Park and octher karst areas in
Vietnam;

(3) Using & combination of
geophysical methods to
manitar near surface changes in
the geclogical structure caused
by landfills is a new approach in
geological enviranmental study

in Vietnarm;

(4} Study of material balance
ol biogeochemical cycles in
sediment environment in cage
farmareas and their impact on
other ecosystems was deplayed
in the South-Central Coastal
area aiming to serve for cage
and

farming  development

environment management in

the region,

In 2017, S&T projects on

the Earth Sciences were
implemented as follows:

(1) Strengthening the
effectiveness  of  wuniversal
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solutions  for raising  the
groundwater level to solve the
water deticiency during drought
seasons in the basaltic areas of
the Central Highlands (Institute

of Geological Sciences);

(2} Researching genetic models
Cu-Mi-
Fe-Ti-¥ deposits

for
PGE

in  Mortheastern

magma-related
and
of  Vietnam
{Institute of Geological Sciences
= |GS);

(3) Studying and applying a
combination of solutions for
impraving and restoring the
landfill and
mineral exploitation areas in

order to prevent desertification

ecosystems in

for sustainable and effective
land use in the Central Highlands
{Institute of Geography - 1G);

i4) Estzblishing a seismclogical

observation netwaork far
reservoir earthguake monitoring
in the Da River terrace-shaped
hydroelectric dam (Institute of

Geophysics - IGP);

(5} Studying deep structure
and

movement of the earth's crust

characteristics recent

in  northern  Vietnam  using
broadband  seismic data and
continuous global positioning
satellite system {GPS) data (IGP);

(6} Studying the heritage values
of the volcanic caves, proposing
on-site museum establishment
for conservation in the Central
Highlands, a case study of the

volcanic caves in Krong Ma.
DakMong  Province  (Vietham
Mational Museum of Mature -

WINMMY;

(7] Study
assessment of intrusive-related

and  potential
sulfice-gold  mineralization in
the Lo Gam zone, ME Vietnam

{1GS);

(3 Assessment of dynamic
factors affecting the erosion
and deposition processes of
estuarine and coastal areas from
Quang Mam te Phu Yen in the
context of climate change and

sea level risg;

{9 Investigating and assessing
the
Kanak hydropower plant on

impact of An Khe

downstream water resources in

the Ba river basin (1G);

{10 Studying the accumulation
(&2, Hag.
Po) and residues of plant

of  heavy metals

protection chemicals in surface
sediments and  assessing  the
ecological risks for sustainahble
development of aguaculture
in the coastal area of Thai Binh

Province (1G);

{11}  Establishing integrated
cyctems of remote  sensing,
GIS and mathematical models
in the assessment of climate
change in Southern Vietnam
(HCM City Institute of Resources
Geography - HCMCRG));

(12) Study of the Permian-

]

Triassic boundary at the Hong
Mgai and Lung Pu 2 sections
and complete the results from
the Lung Cam section for
improving the scientific value of
the geological heritage - Dong
Van stone park {(IGP};

(13) Study of the development
history of Tertiary sediments in
the Cao Bang- Tien Yen faull
zone,  Mortheastern  Vietnam
and related mineral resources
{Institute of Marine Geology

and Geaphysics - IMGG).

Earthquake and tsunami

meonitering and warning

The earthguake and tsunami
manitaring activity has been
operated by the Institute of
Geophysics throughout the year
2017, In total, 31 earthquakes
with magnitudes ranging from
2.5 to 3.9 of moment scale were
recorded in Vietnam and South
China 5Sea, including 04 with
magnitudes stronger than 3.5
All were instantly informed to
the public.

Activities in collection of
geological specimens for the
Vietnam National Museum of

Mature

The task of collecting rock, fossil
and mineral samples on land
and islands frem Quang Minh
to Kien Giang has been actively
implemented. A large number
of representative and proper
samples were obtained and
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handed over 1o the Museum for

display and research.
Publication

In 2017, the 1G5, 1G, HCMCIRG
IMGFP
39 articles in |5l journals, 93

and alere  published

articles in national journzls and
13 monograghs. some were
published abroad.

Intermational collaboration

In 2017, a
collaborative research projects

number  of

with Russia, lapan and Taiwan

have been completed and
achieved good results. Many
results have been published
in international scientific
journals as & basis for further
premoting  S&T  cooperation
in the impeortant fields of Earth
Sciences. In addition, in 2017, the
Institutes of Geological Sciences
and Institute of Geography
have implemented tasks under
the project of enhancing the
capacity of scientific research
and technology deployment for
the Lac Academy of Science:
Building of a laboratory for
analyzing rock and soil samples;
Training in scientific research
and techniques for analysis of
geological and scil samples
for scientific staff members of
the Lac Academy of Science.

Training and technical guidance

is provided both in the
laboratory and in the field.
SIGNIFICANT ACHIEVEMENTS

The finite element modeling
groundwater flow and solute
transport software is a new
resullwhich has a clear scientific
and practical significance in
serving fundamentals to  a
wide groundwater extraclion

management in the coastal

areas of Viet Mam,

Qrigin; Towards-practical -
implementation a fundamental
study has been implemented
undertheleadership of Associate
Prof, Dr.
Hoang (Institute of Geolagical
The software has
abbreviation PTHH
MDE and English abbreviation
GW FE attached to the window
ican. m The software serves

Eng. Mguyen Wan

Sciences).
Vietnam

as numerical tool for simulation
of groundwater flow and solute
transport by advection and
dispersion in groundwater water
in horizantal two-dimensicnal
domain {or guasi-three

dimensional} by means of finite

elerment method (& method
which had been considered as
the most advanced numerical
method) in neither confined or
unconfined aquifers (Figure 1}.
The model domain may have
any geomelrical configuration
(the model domain boundary
can be a ftributary and the
finite elements of the mesh are
the maost fitted the daormain),
which allows a modeler to
carry oul modeling of any
domain of groundwater flow
and solute transport. The modael
determination of the

hydradynamic

allows
groundweater
regime (groundwater leve| field
and groundwater fMow velocity
field) and the distribution of
concentration of solute in the
groundwater in space and in
time, which are wvaluable for
various analyses of groundwater
abstraction and  salinization
spreading and intrusion. Such
results are the fundamentals for

proposing various engingering

o
. i
iy o
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The finite element modeling groundwater flow and solute mansport
software PTHH NDE - GW FE

42




PRIGRITY DIRECTIONS IM SCIENTIFIC RESEARCH AND TECHNOLOGY DEVELOPMENT

measures in sustainable regional
groundwater abstraction and
groundwater develapment. The
software menus is in Yietnamese
so it ensures a transparent
protessional terminclogy
meaning in order to keep the
users in the right specification
of necessary inputs in order
intended

modeling. The software has a

to have & comect

commercial potential.

Four scientific papers published
in SCI and SCIE journals on
Late  Holocene  sediments,
geomorphology and coastline
changes in the Mekong Delta

Origin:  MAFOSTED  Projects
completed in 2017 by Assoc.
Prof. Dr. Nguyen Yan Lap and
Tz Thi HCMCRG.

Research show

Kim Oanh,

results that
the delta has been formed
and

prograded  rapidly  in

natural process. However,
over the past 43 years (1973
- 2015), deposition rates have
decreased and ercsion trends
have increased.  Particularly
from 2005 to 2015, the severely
eroded coastline has shown that
the delta has retrograded and
that the coastline is retreating.
This result clarifies the Holocene
sediment environment, formation
the

Mekong Delta, especially the

and development of
current changes in coastal areas
due ta human impact. Research
results can be applied in the

rational use planning of coastal

resources in the Mekong Delta.

Discovering archeclogical sites
in the volcanic cave in DakMNong

Province

Origine  Vietnam  Mational
Museumn of Mature. A survey
of some volcanic caves in the
{DakMong

discovered

Kreng Mo area

hacl
archaeclogical

provinge)
remains  of
ancient times and proved
residency and tool creation of
primitive people in the velcanic
caves in the Krong Mo area;
DakMaong province (Figure 2).
These are the first archaeclogical
the

findings of prehistoric

valcanic  cave  in Vietnam.
Stone remnants include: oval
or near rectanglehacks, nearly
circular things (Figure 3), stone
fragments, slabs, striking stones,
chack, pounding pestle,..
fhese are common tools in
tribes fram the Mew Stone Age.
Experimental and comparative
ethnographic cbservations from
marked

archzeclogists these

tacls which could have been

used to cut trees, wild animal
meat, herbaceous species, food
processing or wood logging and
bamboo chopping for hunting.
Potteries discovered in the caves
are scarce, but they were made
with kigh skill (Figure 4}, mainly
clay pottery made from sand
clay by hand, simple figures,
mastly pots and containers,
pottery "bone® is thin, some
have overcoat, decorated with
sguares or other designs. These
are the most common types of
pottery from the Meolithic and

Meo Stane Age relics.

Far the first time, Vietnamese
scientists have discovered the
resident relics of  prehistoric
people in wvolcanic caves or
under basalt roof, added a new
lype of residence and a new
adaptation of prehistoric peaple
in the basalt areas in the Central
Highlands. This research has
opened a new field of study in
archeology of volcanic caves in
Vietnam and Southeast Asia.

e s
/H"

Pottery fragments discovered in C4 cave
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MARINE SCIENCE
AND TECHNOLOGY

Assoc. Prof. Dr.Sc. Nguyen Van Cu
Chairman of the Scientific Council

r 2017, the Scientific Council on Marine Science

and Technology (SCMST) implemented the

evaluation of scientific projects in the direction
of marine S&T. The SCMST selected 10 out of 21
proposals so as to revise the names, objectives
and content of research and products. These
proposals, in the Marine S&T Program KC09/16-
20 and independent projects at state level,
were submitted 1o the President of VAST before
subrmitting to the Ministry of S&T. The SCMST has
also selected 06 out of 26 submitted proposals at
WAST level (VASTOE) as follows

-02 praposals of the exploration of petraleum and
gas hydrate resources and study the evolution
of material distribution due to erosion and

deposition in estuaries of the Mekong Delta.

- 02 proposals of marine biological resaurces:
mechanism of storage and distribution of fish
seed sources and identification of spawning

grounds of some lish species with high economic

and ecological value at estuaries in the west coast

of the Gulf of Tonkin,
- 01 proposal of tsunami disaster risk preventicn,

- 01 praposal of research and develapment of

wave power generation equipment.

The SCMST has selected 01 out of 02 submitted
proposals belonged to independent project for
junior researchers at VAST level,

In 2017, scientists from Institute of Oceanography,
Institute of Marine Geology and Geophysics,
Institute of Maring Environment and Resources,
Institute of Geography, etc. have actively
implemented the State Protocol tasks of Vietnam-
China and Vietnam — Russia and deployed 06
maring scientific projects in the KC09/16-20

program.
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According to the work plan of 2017, the SCMST
held a business trip to the Korea Institute of
Ocean Science and Technology (KIOST). The
delegation discussed future cooperation in the
field of marine research, including: information
exchange, especally on satellite image data
(currently, KIOST owns a remate sensing satellite),
organizing marine scientific conferences, building
research programs for oceanographic research,
marine environment and marine resources,
marine geology and minerals using the ISABU

rmarine research ship.
Some main results:

The project “Assessment of oil and gas potential
in the coastal area of the Red River delta" has
studied and applied & processing and amalyzing
methodology of geophysical data for forecasting
and evaluating oil and gas potential in the coastal
grea of the Red River delta. The results of the
project are the basis for exploration, forecasting
and assessment of oil and gas potential in the
coastal area of the Red River delta. The project
has established a structural zoning map of ail and
gas potential areas in the study area according to
gravity, magnetotelluric and seismic data.

- Project: ‘Assessment of anti-aging octivity,
enhancement of vigor of Sa sung (seo worm)”
analyzed the content of amino acids in 5a sung
cultivars in QuangMinh - Vietnam. The results
showed that in the sample, there were up to 12-
17 kinds of amino acids, including 0% essential
aming acids and 07 amino acids in the non-
essential group for the human body; Some amino
acids found in the studied samples were quite
high, such as Praline (21.02810 mg/g), Alanine
(1311210 maq/g), Aspartate (12.14771 mg/q),
(B.A2070

Isoleucine (8.05440 mg/g), Leucine

mg/g) and Glutamate (7.17936 mg/qg).

45

+ Extraction and determination of polysaccharide
content in sea worms: 100 g dry sea worm
containing: 7.416 g total polysaccharide, of which:
(i) 5.034 g was extracted with hot water (100°C) for
05 hours; and (i} 1,382 g extracted in 05% MaOH at
60°C for 04 hours; 10.045 g total protein, of which:
(i} 5.953g extracted hot water (100°C) for 05 hours;
and (i} 3,092 g are extracted in 05% MNaDH at 60°C
far 04 hours; The ratio of total polysaccharide/f

total protein in sea worm was 1:1.35.

< The procedure onmodulating  combined
betaglucan product from the monkey-shaped
mushroom and product from a sea worm was
developed; a mixed product from the monkey-
shaped mushroom and a sea worm has been
developed to enhance the health and physiolegy

of experimental animals.

+ Having evaluated the effect of the mived product
an the physiological function of the mouse,

- The project "Assessing the capacity of self-
eleaning of Vung Ro bay (Phu Yen) for sustainable
development of the marine econorny” has evaluated
the current status and forecast of changes in
environmental quality and self-cleaning ability. [t
has also proposed environmental management
solutions for effective exploitation and utilization
and sustainable development of the marine
ecocnomy in the study area. The project has
developed 03 types of software: Vung Ro database
software,
pradiction software in Yung Ro bay and software

management material propagation

to calculate the loading capacity of Yung Ro bay.

- The project “Assessment of exploitation status
and artificial fertility of Parocanthurus hepatus
Linnoeus 1776 in Khanh Hoa”, in the first time has
identified the biology, fertility and exploitation
status of Paracanthurus hepatus Linnasus in
Khanh Heoa province. Fishing season is from
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CHART OF TRANSFORMING MATERIALS WITH PETROLEUM
POTENTIAL AREAS IM THE POTENTIAL GEOGRAPHIC 5IGNS

AL

Chart of transforming materials with petroleum potentiol areas in the potential
gecgraphic signs (zoom out from the scale of 1:200.000)
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March to October annually, mainly from April
1o August. Fish are caught in all sizes, average
160 - 200 mm.The average catch is about 1025
indivicuals per year, in which the Sprats account
for 80% of the catch. In Khanh Hoa province, there
are 06 establishments specializing in trading and
distribution of pet animals. Aquarium fish are sald
in Ho Chi Minh City and exported. Main export
markets are: UK, USA, Russia, China, South Africa,
Germarny, France, Metherlands, lapan, Australia,

Austria, Israel, Denmark, Poland, Hungary,
Romania.
The research has  evaluated the artificial

reproduction  of  Parscanthurus  hepatus:
Paracanthurus hepatus is a fish species that breeds
annually. The spawning season of Paracanthurus
hepatus in Khanh Hoa lasts from March to August.
The average reproduction is 9,983 1 6,026 eggs
/ female (1,527-20,618 eggs / female). Relative
average reproduction of Paracanthurus hepatus in
khanh Heoa is 67 £ 19 eggs / g females. The use
of gonerrhea has not brought about reproductive
efficiency in Paracanthurus hepatus. Biological
analyzes for artificial reproduction, ahility o
retain and mature parentage, ability to stimulate
reproduction, larval rearing ability based on
background information was made. The results
showed that Paracanthurus hepatus could give
artificial reproduction. The project has propased
appropriate solutions to expleit and develop
Paracanthurus hepatus in Khanh Hoa. Research
on artificial reproduction and grow-out culture in
combination with applying conservation salutions
has been made. Evaluation of artificial fertility
of Paracanthurus hepatus is a scientific basis
for further research on artificial-reproduction,
commercial fish actively provide market and

reduce pressure on natural exploitation.

= Project on “Surveying and evalugting source

aof broodstock and wild seed of Serranidae in the

A7

South Central Coast (from Da Mang to Binl Thuan)
and proposing sustainable exploitation methods”
investigated the species composition and status
of commercial Sermanidae  (brocdstock) and
seed production in the South Central Coast. The
project has intreduced solutions for management,
exploitation and  sustainable conservation of
commercial Serranidae and seed. The project
has added 09 Serranidae species, identifying
Serranidae seedlings and estimating the vield of

wild Serranidae.
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' PROJECT EXECUTION AND ACHIEVEMENT
REPORT

n 2017, the Environment and Energy Division

carried aut 09 projects including 04 transitional

projects and 05 new openings. The total
budget was 2700 million YND, 1200 million WND
for transitional projects and 1500 million YND for
05 new ones, In 2017, all projects were chaired
and operated properly according to the plan.
This year, the division has accepted 05 projects
classified as either good or excellent. The results
of the projects in the Environment and Energy
Division have focused on research of waste
treatment technology, wastewater treatment by
biotechnology - membrane, waste gas treatment,
etc. Optimal conditions for Struvite precipitation
have been successfully studied in order to recover
M {ammania) and P {phosphate) in urine, The urine
phosphate recovery process into Struvite structure

is simple, easy to operate, environmental friendly

ENVIRONMENT AND ENERGY

Assoc.Prof.Dr.Vu Duc Loi
Secretary of the Scientific Council

since it does not cause secondary pollution, the
struvite precipitates obtained can be utilized as
slow release fertilizer, which has high value and

practical meaning for crops.

Manc-materials, inhibiting the growth of
microalgae, have provided scientific basis for
the application of these nano-materizls in
treatment of toxic cyanobacteria blooming in
fresh water bodies, Nanoccompasite Ag/bentanite
and Ag/silica materials have been successfully
produced which prevent Fusarium oxysporium,
Rhizoctaniasolani, Colletotrichum  funguses,
which can cause plant pathogenesis, to reduce
the impact of pesticide usage and subsequent

aemvircnmental pollution.

Research and design of 2 hot air supply system
using solar radiation with high transformation
efficiency and at a low cosl has been conducled.
The device combines solar radiation and hot air

heat pump for low temperature drying, A physical
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model of an active noise filter for power load up
1o 20 kYA has been built for low voltage power
netwark, which s suitable for conditions n
Viaetnam, creating a clean power supply. High-
capacity Hybrid Active Power Filters (HHAPF) have
been studied and designed in order to reduce the
capacity of an active pawer filter circuit and are
1o be applied for networks with higher voltage
and capacity, In 2017 the projects in this division
have published 02 papers in the [5] international
journals, 05 papers in domestic journals, 01 Patent,
02 Utility Solutions.

Particularly, in 2017 Institute of Environmental
Technology has been granted patent No. 17174
entitled *Treatment technology of wastewater
containing heavy metals and high sulfate by
using limestone, sawdust which was hydrolyzed
and aquatic plants. Institute of Chemistry has
successfully built and produced an ultra trace
mercury analyzer for environmental monitoring
and food safety control. The analyzer has the limit
of detection {LOD] lower than 0.1 ppb that meets
the requirement for ultra trace mercury analysis
in environmental and food samples. In addition,
this analyzer costs approximately 300 million
VND which is a significantly lower price than the

imported models,

' PROJECT DEVELOPMENT QUTLOOK IN 2018

In 2018, the environment and energy division will

open 05 new prajects, which include:

- Research of ammonia — nitrogen pollutants in
the water environment and removal technology
by a new method: catalytic ozenation

- Research to fabricate electrochemical sensors
1o measure the electrical conductivity to assess
the pollution of agricultural sail due Lo lertilizer

residues.

- Evaluating the impact of ccean acidification on

45

the health of coral reefs on the west coast of the
Gulf of Tonkin

- Research, design and manufacture of high-
efficiency grid inverters for solar panel power

SOUrce.

- Research on the calculation of the rational
distribution of waste discharging sources and the
determination of maximum daily contamination
load for the control and management of water
quality in river basins in Vietnam.

mmn
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Treatment technolagy of wastewater containing Cr,
K by cambining sawdust with aguatic plants o
pitof seale, capacity of 50 m3/ day
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1 AST's Exhibition of 5&T ,ra'rﬂduc-ts,._ﬁn y
BAE Giang pravince in' May 2007

TECHNOLOGY APPLICATIONS
AND DEVELOPMENT




A 4

mplementing Decision Mo, 159-NOYBUVHL of
the Party Committes of WAST on "Accelerating
the application and development of technology
of the WAST in the 20162020 period with
orientation towards 2030", VAST has issued many
regulations to quickly bring the results of scientific
research  and technology development into
market to promaote our country's social-economic

development.

Four projects are! “Management of Commercial
Product Development Frojects”, "Management of
Technalogy Development Projects”, “Management
of Ministry-Local cooperation  Projects”  and
"Management of Pilot Projects”. Those Frojects of
VAST has promoted the transfer of S&T products

to parlners oulside of VAST.

There have been 1165 S&T contracts with a total
budget of 567 billion VMWD, of which 1005 contracts
were with private partners with a total budget of
over 368.9 hillion VMD and the revenus in 2017 is

51

TECHNOLOGY APPLICATION AND DEVELOPMENT

TECHNOLOGY APPLICATIONS

AND DEVELOPMENT
Dr. Ha Quy Quynh

Director - Department of Application and Development of Technology

1998 billion ¥MND. The number of contracts with
nen-business sources is 160, with the total budget
af more than 208.1 billion YND and the revenue in
2017 is 56.7 billion VMND

MANAGEMENT OF APPLICATION
DEVELOPMENT AND PILOT PROJECT

In 2017, 34 projects were implemented at the
VAST's priority directions, including 08 new open
projects.

Together with the promulgated new regulations,
WAST approved and funded 23 new projects,
including: 03 Ministry-Local cooperatian prajects,
06 pilat projects;, 07 technology development
projects, 05 commercial product development
projects, 02 independent S5&T development

projects will be carried out in 2018;

The local pravinces and ministries in cooperation
with VAST are; Ha Giang, Bac Giang., Lao Cai,
Quang Minh, Thai Binh, Hai Phong, Hue, Da
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Mang, Tra Vinh, Ben Tre, Dong Thap, Dong Mai
and Lam Dong , Ministry of Defense, Ministry of
Public Security {Vietnam) and some domestic
enterprises. The projects of cooperation with
ministries, local provincial and the pilot projects
have been implemented so as to promote
cooperation between specialized institutions and
01 local institution or enterprises in order to solve

a specific task and local requirements.

' COOPERATION WITH VARIOUS
MINISTERIAL, REGIONAL AND LOCAL
ENTITIES

Continuing to expand the network of scientific
and technological units to cooperate with the
ministries and local provincial through the signed
MOU, including: People's Committee of Dak
Mong Province (February, 2017), Viettel Military
Group (March, 2017,
Ca Mau Fertilizer Plant (April, 2017), Vietnam
Startup Fund (9/2017). Re-signed the agreement
of cooperation with Quang Nam People's
Committee, March, 2017.

Telecommunications

Collaborating with Bac Giang provincial Party
Committee to hold & seminar about Materials
Science - Physics, New Materials, Nanotechnology
in Biomedicals and Agriculture for the Standing
Committee of

Bac Giang Provincial Party

Committee,

Coordinate with the Departments of S&T of the
provinces of: Minh Thuan, Quang Ninh, Thua Thien
Hue, Ha Giang, Hai Phong, Dak Nong, Quang Nam
and Ca Mau; Department of Locality, State Agency
for Technology Innovation, Viettel Institute of
Aerospace, Viettel Military Telecom Corporation,
Thanh Hoa Sugar Company, Hapras Joint Stock
Company, NMam Hiep economic development, etc,
in order to cannect scientists with other units to
develop, transfer technology from VAST to the

companies.

INTELLECTUAL PROPERTY - TO
PROMOTE COMMERCIALIZATION OF
RESEARCH RESULTS

Recognizing the role intellectual property
possesses in the commercialization of research
results, VAST has focused on raising awareness
amongst its scientists. VAST organized meetings
with World Intellectual Property Organization
(WIPO) and Vietnam Intellectual Property Office
on helping Vietnam increase its competitiveness
{3/2017).

Organized seminars, training courses, "Enhancing

based on technology innovation
Patent Description Wniting Skills” for research staff

of WAST in Hanoi and in Ho Chi Minh City;

As of November 30th, 2017, the VAST was granted
40 Intellectual Property Rights, including: 20
Patents, 19 Utility Solutions, 01 Software License,
these numbers are three times more than those
05 years ago.

In 2017, VAST held many events to introduce
and promote technology with more than 300
technologies and equipment, attracted the
attention of the leaders of enterprises, ministries
and the country as follows: During the Tech
Demo event held by the Ministry of Science and
Technology in Da Nang on November 22nd to
2dth, 2017, VAST was placed at the center of the
exhibition by the Organizing Committee with more
than 100 technologies from 16 subardinate units;
The Smart Industry event organized by the Central
Economic Commission on December 4th-5th,
2017; Crganizing the seminar on S&T Information
service for small and medium enterprises in
Korea on September 21st-23rd; Exhibiting and
intraducing products and technologies of female
scientists of VAST at the S&T Application Center
of the Women's Intellectual Association in May

ai



2017, Organizing workshops to introduce the
new value of Dong Van stone geclogical park in
Ha Giang province in February, 2017, Laboratory
open days for students and researchers of VAST
on the day of S&T on May 18, 2017; Deploying
Techmart to introduce the technologies of VAST
at the Technology Exchange of Hai Phong and
the Department of S&T of Lao Cai province. Co-
ordinating with Tra Vinh People's Committee to
organize seminar on "Application of biological
processes and preparations forshrimp farming and
organic production” to introduce technologies of
VAST to more than 200 enterprises and managers
in the Mekong Delta region.

In 2017, there were more than 20 technologies
edited by Vietnam Television2 (WVTV2) and
broadcasted on the channel and 07 technologies
broadcasted on” path of knowledge programme”
on YOV1 channel. The technologies have been
published on the mass media many times.

i i —

“n “h nﬁl CUNG - c
LU ' S e Tockbema TH1T .

-
3 --'l-; L ':
F

LE KHAI MAL

TECHMOLOGY APPLICATION AMD DEPLOYMEMNT

' HIGHLIGHT RESULTS HAVE BEEM APPLIED
INTO PRACTICE

In 2017, WAST technology transfers achieved
many initial results, the number of technologies
that were transformed into production increased
significantly compared to the previous year,
reaching many enterprises and organizations.

Particularly, 19 technologies were brought into
production; 06 technelogies have been produced,
04 are ready to be delivered. 06 out of the 19
technologies are from research contracts.

The transferred technologies include: (1) The
Institute of Chemistry transferred technology for
preserving lychee fruit by wrapping atmosphere
Map for its business and export in Bac Giang.
This technology is also used to preserve
asparagus in Ninh Thuan. Metaherb production
process for Hoang Chau Company and Phuong
Nha Institute

Dong Company. (2 Trang

ot i i
s

hu CONG NGHE

The opening ceremany and supply-demand connection of Techma Danang 2017
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The workshop on the application of biological processes and finished products for
shrimp farming and organic products in Tra Vinh in October, 2017
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LE KY KET HQP TAC
VIEH HAN LAM KHOR HOC VA CONG NGHE WIET NAM
4
QUY KHOI NGHIEP DOANH NGHIEP KHOA HOC VA CONG NGHE VIET NAM

s Wi ngay 21/08/201

The signing ceremony of the cooperation between VAST and Startup Vietnam Foundation,
non-profit fund and Seminar on 5&T market held at VAST in September, 2077
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Research and Applied Technology transferred
technology for manufacturing NANO  EXTRA
XFGC Complex, which is used in prevention and
“for Gold Health

Vietnam Pharmaceutical Joint Stock Company;

supparts cancer treatment
(3} Institute of Oceanography transferred the
results of "Research on application of LEDs for
offshore fishing combined with light for offshore
exploitation” for Central Coastal Enterprises and
Fishermen and Rang Dong Company. (4} Central
Institute for Scientific Research transferred results
of “Research on the Dispersal of Quinoa for
Quang Nam and Quang Tri provinces” {5) Institute
of Marine Chemistry, Information Technology,
Matural Products Chemistry, Geology and
Vietnam Museum of Matural Maturecrganized
the transfer of 0Z2technological lines and 02
technological processes, 01 software, 01 database
on quality of 11 medicinal plants, database on
the new value of the rock plateau and collection
of specimens for the units of Ha Giang province
o put into application; (6} Institute of Tropical
Biology transferred 02 technologies for cosmetic
production; (7) Research Center for Development
and Technology Transfer has transferred the
equipment for An Thinh Construction Investment
Company Limited;(8} Institute of Geography
transferred “Technical measures to maintain and
imprave soil fertility, contributing to productivity
and quality of lychee fruit in Bac Giang province"(9)
The Institute of Matural Products Chemistry has
successfully transferred the product of bone
and joint to the production. (10) The Institute of
Biotechnology has transferred 05 technologies in

the field of biotechnology.

55

TECHMOLOGY APPLICATION AND DEVELOPMENT

The Prime Minister visits the exhibition areg of VAST's
products and technologies of the Extibution of intelligent
Technology Horod (Decernber, 2075

Detegates visit YAST's fechnalogy af Products Infroduction
of VAST in Lan Cai province {December, 2077

awnoa resg) 17
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AST is a leading scientific research institution
closely associated with scientific research and
human resource training. In_recent years, it has
become a cradle of training of high guality human
resources in the field of natural sciences for the
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TRAINING ACTIVITIES

GRADUATE UNIVERSITY OF

SCIENCE AND TECHNOLOGY (GUST)

Dr. Nguyen Tien Dat

Vice Director, Graduate University of Science and Technology

stablished on September 22th, 2074, GUST

is5 a public educational institution with

the function of postgraduate training in
the fileds of VAST's research institutes. GUST
is the focal point for efficiently utilizing the
resources of specialized research institutes such
as staff members, infrastructure, laboratories for
pastgraduate training.

GUST has been spproved by the Ministry of
Fducation and Training to open new course
code numbers for Ph.D. and M5c. programs. It is
gaing to issue licenses for PhD. programs by the
Ministry of Fducation and Training in the following
fields: Energy Engineering, Matural Resources and
Erwironmental Management, Remote Sensing
Mapping and Geographic Information Systems;
Licensing 04 M5c. code numbers for GUST. As of
Movemnber 30th, 2017, GUST has been licensed
by the Ministry of Education and Training 53 PhD
code numbers and 18 MSc. code numbers.

57

Developing a list of Faculty members; Establishing
and restructuring 12 faculties and  faculty
staffs with total 746 faculty staffs (including 55
professors, 190 associate professors, 501 PhDe,

doctor of science).

At present, GUST has had approximately £0 full-
time staff of 05 functicnal Departments together
with nearly 750 part-time lecturers,

GUST has implermented a project so as to well-
equipped facilities for post-graduate training with
a tatal budget of 10 billionVND

The enrallment in 2017-2018, there are more
thar 160 applicants for Ph.D. pregrams and maore
than 170 applicants for MS5c. programs; Having
completed the selection of Ph.D. students and two-
time MSc, degree examinations at the faculties in
accordance with the regulations and issued the
decision to recognize 158 Ph.D candidates and
167 master's candidates. As of October 31st, 2017,

amoar ree)]7



GUST trained 823 Ph.D students and 167 MSc
students.,

GUST organized the dissertation of Ph.D. degrees
and issued the Degree of Accreditation for 91
Ph.Ds.

In 2077, GUST successfully implemented the
Modemization of Geo-science Training Program,
This project was funded around 800,000 EUR by
the European Fund, of which 81,000 EUR will be
awarded for the implementation of the project,
This year, GUST has submitted an application
for an educational project amang Austria-ltaly-
Ukraine-Vietnam to form the capacity of higher
education institutions to meet the reguirements
of business environment and labor market based
on global values (950,000 EUR funded by Erasmus
Fund).

Sigring Cerermomy of MOU between GUST and McMoster
Uiniversity, Cando

AN I

Delegations of VAST wisited and worked in Lao Prople’s Democratic Republic fo promote human resources
training (February 25-27, 2017)
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TRAINING ACTIVITIES

UNIVERSITY OF SCIENCE AND
TECHNOLOGY OF HANOI (USTH)

Prof. Patrick Boiron

Rector, University of Science and Technology of Hanot

niversity of Science and Technology —

USTH [alsa known as Vietnam France

Universily} offers lraining courses al three
levels: Bachelor, Master and Ph.D. with about 650
students including 489 Bachelor students, 135
Master students, 16 Ph.D. candidales. USTH has
been training 08 programmes, namely Infarmaticn
and Communication Technology, pharmacclogy,
Medical and Agronomical Biolechnology; Space
and Applications; Advanced Materials Science
Medical
Technology; Food Science and Technology.

and Manotechnology, Science  and

From the academic year 2018-20719, with the
gpproval of the University Counci, 06 new
programmes are launched, including 05 Bachelor
programmes:  Applied Mathematics, Cyber
Securities, Chemistry, Engineering Physics and
Acranautical

Electronics, Engineering and 01

Master program in Air Transport Operations

59

Mamagement, which increased the total number

of Bachelor programs up to 13

The Bachelor program in Aeronautical
Engineering and the Master program in
International  Air
Management are

Transport  Operations
designed based on the
comprehensive  cocperation  with  Vietmam
Mwvigtion Corporation (Mietnam Airlines), Vietnam
Airlines Engineering Campany (VAECD), Airbus
Corporation, the French Civil Aviation University
{ENAC) and Institut agronautique et spatial (IAS).
Accordingly, Vietnam Airlines cammits to recruit
30 USTH Bachelor graduates per year for the
period from 2018 to 2023 and Airbus commits to

donate 2, Smillion USD for building the program,

Especially, also from the academic year 2078-
2019, USTH launches a one-year intensive English

program to help students whose natural science

amvone reedf )7



The Sigming Cerernony Cooperafion ogreement of ceronoutical roining programs behween USTH
ared Vietnam Alrlinesy VAECO (Drecember 15th, 2015)

knowledge meets the admission requirements
of USTH but English still needs improving befare
entering the main courses.

In 2017, USTH aobtained a number of achievements

in different fields.

In terms of admission and training, the number
of enrolled Bachelor students increased by 25%
and the percentage of students doing interships
abroad also rose by 38.5% compared with the
previous year.

All Master and Bachelor training programs of
LUSTH were officially accredited by The High
Council for Evaluation of Research and Higher
Education (HCERES)in lune 20716 and in April 2007
respectively for the period of five years.

In terms of scientific research, USTH witnessed an
increase of joint international lzboratories to 09

and organized 10 international workshops. The
number of publications an reputational science
journals also increased with 36 |Sl-indexed
publications, 06 international publications and 10
national puklications. The university was proud
to be listed among 10 universities and research
institutes in Vietnam for the highest number of
high quality scientific articles ranked by MNature
Index along with VAST. Many research projects
at the Ministry and VAST level are currently
conducting at USTH.

In the academic year 2018-2019, USTH will work
with HCERES to evaluate the scientific research
activities.

USTH students study and do research in the multi-
culture environment with well-equipped and
madern facilities

In terms of international cooperation, USTH

&0



TRAINING ACTIVITIES

welcomed 200 foreign lecturers and researchers;

d 1‘%”?-._
il

signed 30 MOUs and cooperative agreements with
domestic and internaticnal partners; welcomed 35
international groups and sent 31 groups abroad

for waorking purposes.

Besides. thanks to the support from VAST, the
infrastructure of USTH was upgraded. USTH
alsorestructured its divisions and issued internal
expenditure regulations to facilitate upcoming \]'
activities.

modern jo

n

iwrm Muu N

OPEAING L RGO

The Opening Céremany of the aradermic year XN 7F-2078
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INTERNATIONAL
COOPERATION ACTIVITIES

Assoc.Prof.Dr. NINH KHAC BAN

General Director, Department of International Cooperation

n 2017 WAST continued enhancing international cooperation, exchanging high-level

delegations, implementing and developing joint research projects with traditional partners

as well as extending collaboration with new partners. YAST organized 11 international
directorate trips; signed 0B new and renewed General cooperation Agreements; arganized 41
international conferences, meetings and workshops with the attendance of more than 1000
foreign delegates; implemented 84 bilateral projects with 14 partrers, in which 09 projects
have been carried out with 04 new organizations (Polish Academy of Sciences, Slovak Academy
of Sciences, Siberian Branch of Russian Academy of Sciences and Eurasian Association for
promotion of science); and evaluated 17 bilateral projects. At least 01 international article has
been released from each project, bilateral projects contributed significantly to the total number
of international publications in WAST as well as providing young scientisis the gateway to new

trends in S&T, laboratory skill improvements as well as international working experience.

Recently, WAST has negotiated, discussed and cooperated with many international partners
including: JAXA, MASA, French Republic, Russian Federation to accomplish the missions
in “Strategy for Research and Application of Space Technology to 2020 assigned by the
Vietnamese Prime Minister and signed the "Program on cooperation in the field of space

awnoa resg) 17
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aclivities in the period of 2017-2022" with the
State Space Corporation ROSCOSMOS, Russian
Federation under the witness of the President

of Sodialist Republic of Vietnam and Lhe Prime

Minister of Russian Federation. Vietnam's
first Earth-observation satellite WMNREDSat-1,
in  cooperation with  French  partners, was

successfully launched into orbit in 2013 and has
been maintained well for over (M years, providing
maore than 60,000 satellite photos of Vietnam and
the waorld in order to monitor natural disasters
and environmental resources in Vietnam. Being
the biggest Vietnamese ODA project in S&T, the
Project “Vietnam MNaticnal Space Centre” has been
constructed main buildings at Hoa Lac Hi-Tech
Park in 2017, executed 04 basic satellite training
courses in Japan and successfully organized The
10th GEOSS Asia-Pacific Symposium in Yietnam
participating by more than 250 international
researchers. In particular, the first Vietnamese
observatory in Mha Trang within the project
has become one of ten outstanding scientific
in 20717, Besides,
the Vietnamese Governmental ODA project

and technological events
namely "Strengthening the Capacity of scientific
research and technological development for Laos
Academy of Science”, has been implemented in
VAST in 2017, WAST has established successfully
02 laboratories in Earth and Life Sciences and
equipped more than &0 modem experimental
facilities in Laos Academy of Science and trained
05 masters, 10 doctors and 10 researchers for
utilising these laboratories,

Global integration and muitilateral cooperation
have been strengthened in YAST with numerous
international  scientific  organizations  through
diversified activities such as joint research at the
Joint Institute for MNuclear Research (DUBMNA);
coordinating international

and  attending

conferances, meetings and workshops with the

Association of French-speaking Universilies {AUF),
the Asiz Pacific Center for Thearetical Physics
{APCTE) and The Association of Academies and
Socielies of Sciences in Asia (AASSA). In particular,
being nominated as the Mational representative
at the International Institute for Applied Systems
Analysis (IIASA), an inlernalional organization
has conducted research into the critical issues
in 21" century global ervironmental, economic,
technological and  socal change. VAST has
contributed actively to the IIASA network in
Vietnam; received and transmitted information
YOLNG
researchers to IIASA summer programs and co-

about  IASA  programs;  appointed
funded joint research projects: "Scientific support
to pollution management in the Hanol region”.
The project was launched at the end of 2017 via
the international workshop: "Application of GAINS
modelinairenvironment management inVietnam”
with the appearance of IASA professicnals and
VAST's researchers, fostering the inwvestigation
and application of advanced approaches for the

sustainable development goals in Vietnam,

In conjunction with research, training of high
guality human resources in S&T is one of the
priorities in WAST. In 2017, more than 200 foreign
lecturers fresearchers were involved in ressarch
and training at the University of Science and
Technology of Hanoi, contributing significantly
to the internationalization of education and
training in VAST. Additionally, the MOU between
VAST and Osaka University, Japan regarding the
loint campus office signed in 2017 is a linkage
for young scientists approaching the advanced
education and training, enhancing guality and
etticiency of postgraduate education towards the
goal of developing a new generation of qualified
young scientists in WAST,

G4



INTERMATIOMAL COOPERATION ACTIVITIES

ProfAcad. Chou Van Minh, President of VAST end ProfAcad, Boviengkham\Vongdara, Lao Ministry of
S&T cut the ribbon and transfer the laboratery to Lao National Academy of Science (December. 2017)

Prof.Or.5c. Nguyen Dinh Cong, Vice President of ProfAcad. Chau Van Minh, the President of VAST and Prof
VAST and Prof Dr. Kawahara, Vice President of Acad. ChuniiBai, the President of Chinese Academy of
Osaka University, Japan cut the ribbon on opening sciences signed MOL between fwo Academies (April, 2017)

ceremony for the Joint Campus Office at VAST

The 10" Global Earth Observation System (GEQSS) Asio-Poacific Symposium held ot VAST (September, 2017)

ANNUAL REFE'O.I7

G5



INVESTMENT TO STRENGTHEN
RESEARCH CAPABILITIES AND
TECHNOLOGY DEPLOYMENT
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INVESTMENT TO STREMGTHEN RESEARCH CAPABILITIES AND TECHNOLOGY DEPLOYMENT

n 2017, VAST implemented 20 projects and 02

ODA projects {Vietnam Space Center and Hanoi

University of Science and Technology projects),
of which: 06 projects were completed; 16 projects
were transited and completed in 2017, no new
projects. Allocated budget: 419,069 billion WVND
from State budget {including 152,128 billion VND
tor ODA-counter capital) and 241,618 billion YND
of foreign capital (ODA), excluding budget for
University of Science and Technology of Hanoi.

All prajects are being implemented in accordance
with the approved plan. Of which, 03 projects
have been completed and transferred: Institute of

Buiiding of the Incubator

&7

MSc. TRAN VAN NGOC

Vice Directar of Departrment of Planning and Finance

Space Technology and Marine Biochemistry; the
Incubator of VAST, Institute of Applied Material
Science. Projects of genetic analysis equipment
and DNA assessment of missing and unknown
martyrs their equipment is basically provided and
ready for operation.

Flan for major repairs and minor construction
work in 2017 of VAST, prioritizing budget for
transitional projects/tasks from 2015 and 20716
17,068 billion YMD, including 13,068 billion YMD
for 06 completed projects, 5.0 killian VND for 01
transitional project; New projects: 2.0 billion WVND
for 01 project.

Centre for informatics and computing

amvone meegdf )7



Renovation and gaditional storeys of institure of
Environmental Technology

Repair and renovation of 418, institute of Chemistoe Rencwation af AZ7 Bwitding

Vietnam Spoce Center in Hoo Lac
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ACTIVITIES OF
KEY LABORATORIES




n 2017, VAST was granted 6,237 million VND to

organize the operation of four key laboratories

(FKL). FKL have carried out the projects under
its function and general activities.

FKL conducts hundreds of S8T key projects
at State and VAST levels. FKL is also the place
for internships of various students from many
universities in Morth Vietnam. In general, FKL
have been fully utilised so as to serve well the S&T
projects.

SOME HIGHLIGHT RESULTS:

The key laboratory of network technology and
multimedia

It has signed 25 economic contracts with a total
expense of over 06 billion VND. There have been
10 national articles and 30 international articles
published and 90 Ph.D. students training.

¥

gl e l

Dr. Nguyen Thi Trung
Department of Planning and Finance

The key laboratory of materials and electronic
components

It has published 18 articles in ISI journal as well
as 17 national and international articles. In 2017,
03 patents were issued and more new patents
and commercialized products will be issued in the
coming years. It has been in collaboration with
numerous training institutions in order to train
students and M5c. & Ph.D. students.

The key laboratory of plant cell technology in
Southern of Vietnam

It has published: 01 monograph book, 08 national
articles and 21 international articles, In 2017, 02
staff members of the laboratory were evaluated
Ph.D. and 03 are Ph.D. students.

The key laboratory of gene technology

It has published 21 international articles and

7o



ACTIVITIES OF KEY LABORATORIES

46 national articles. It has been in collaboration  bacterium has the ability to dissolve chitin, gelatin,
with several training institutions so as to train 27 secrect |AA and kills nematode causing disease on
Ph.D. students, 8 MSc. students and 35 students.  coffee plants.

A typical S&T praoduct is known as bacteria TM7

strain isolated and identified as Bacillus sp. This

The microscopic structure of the TM7 strain Grime-stain of the THMT strain

amoar red)]7
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MUSEUM ACTIVITIES




INFORMATION, PUBLISHING AND MUSEUM ACTIVITIES
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ACTIVITES IN SCIENTIFIC INFORMATION

Assoc.Prof.Dr. Nguyen Hong Quang

Directar, tnstitute for Scientific information
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ACTIVITES IN SCIENTIFIC INFORMATION

In order to raise social awareness about the role of
S&T, to shed light on scientific and technological
achievements and to publish the results of applied
research, the VAST actively implemented scientific
and technological information activities through
many different channels.

The electronic website, {(http://www.vast.acwvn),
regularly updates comprehensive activities and is
the main information channel of VAST. By the end
of 2017, the total number of unique visits to the
website reached 27.6 million for its Vietnamese
version and nearly 28 million for its English

In addition, a monthly S&T MNewsletter has been
maintained in order to provide information of
VAST's outstanding S&T research activities and to
update multifaceted S&T information all over the

country and globally.

This year, VAST has actively organized many

activities, seminars on S&T information and

communications, such as;

- In June 2017, the annual workshop on "S&T
Information Activities” in Da Nang with more than
50 participants from different units under VAST,
various institutions under the Ministry of S&T and
universities.

version,
400 - B The total number
350 - @ The total number of
articles in Vietnamese
300 B The total number
of article in English
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= Organization of the 5th Vietnam-Korea Seminar
on S&T with the Korea Institute of Science and
Technology Information (KISTI) and the Institue of

Information Technology (lolT)

- In collaboration with the Publishing House for
S&T so as to organize a workshop and a book
exhibition on Vietnam Book Day on April 21st,
2017,

- Signing MOU and LI with MISOTECH Company,
Korea in a joint project “Developing Intelligence

Technology System for S&T information.”

On Vietnam S&T Day, May 18th, 2017 WAST
opened the laboratories of its various departrments
10 welcome various students and officials.

In addition, collating information and publishing
S&T research results of activites of VAST via public
media have been actively implemented; In 2017,

WAST and People's Daily signed a loint Program
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INFORMATION, PUBLISHING AND MUSEUM ACTIVITIES
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The anfing-5&T Newsletter
an Propagation in 2017-2020, aiming to: timely
inform of scientific research activities, results of
SAT applications, photographs of scientists, the
apinions of scientists about policy & mechanisms
as well as treatment for scientists in Yietnam in

general and in WAST in particular.

The Signing Ceremony between WAST and
People's Dailyon the Jaint Program of propaganda
in 2017 = 2020 {Juby 10th, 2017}

INTELLECTUAL PROPERTY ACTIVITIES

In 2017, WAST stimulated dissemination of
intellectual property information and intellectual
property registration procedures. Department
of Intellectual Property Information has also
supported 07 GPHI application forms accepted in

a short tirme,
ELECTRONIC LIBRARY ACTIVITIES
Library activities:

Maintaining continuous operation of electronic

amvone meegdf )7



library; Proflessional service and readers supporting - Institule  for Scientific Information (IS} has
in effective use of e-library. As of Movember cooperated with University of Sdence and
2017, 110.610 full text articles were downloaded Technology, Hanoi (USTH) in re-organizing the
for scientific research. In particular, some of the Lbrary so as 1o serve belter the staff members in
frequently loaded databases are: ScienceDirect:  VAST and the students at LISTH.

98.592 itemns, Springerlink: 7,930 items, ACS: 2,686

ilemns, APS: 726 items.

100000

S0000
80000 -
70000 +
60000 S
50000 +
40000
30000
20000
10000
T T T | | | T

20011 2012 2013 2014 2015 20Me 2017

The Chart of the number af articles dawnloaded from
Elsevier's Sciencelirert dotabase

Statistics of full-text arficles downloaded

ScienceDi-  Springer-

Year e i ACS APS AlP iop Total

2011 53018 7680 2406 204 10 5038 68356
2012 46575 7749 6184 809 103 523 61943

2013 79096 9068 6381 1878 156 898 97477
2014 99093 9249 4997 1390 534 734 115997
2015 96213 6759 4413 1547 364 824 110120
2016 87891 7564 3086 2029 801 666 102037
2017 98592 7930 2686 126 287 389 110610
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INFORMATION, PUBLISHING AND MUSEUM ACTIVITIES
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SCIENTIFIC PUBLISHING
ACTIVITIES OF VAST

MSc. Tran Van Sac
Director, Publishing House for Science and Technology

ke Publishing House for Science and [—
Technology (PTS) is the state administrative
unit under the WAST lts assignment is

to produce publications such as: scientific and

techneological  journals, monocgraphic  boaoks, ilemm J Ourna‘l
reference books, postgraduate and higher Of Maﬂlemaﬁcs

education textbooks, etc. This s an impartant
annual activity of S&T of VAST, with its various Nidluin45 + Muniber 3 = Septerriber 2017
highly gualified scientists who have been leaders
of many key projects at state level. Annwually,
thousands of high level science articles are
published in national journals of S&T and
prestigious internatianal journals. 12 scientific
journals were published by WAST and are well
developed and 03 cut of 12 journals have already
published in international journals,

In 10 years, thousands of high quality books have

RUBERL RIRIURITEL o
IS TE AATCNRC TR AT

& Springer e fegiojrd g

been published. & large number of books have

waon Vietnam Book Awards aver the years.

tornal caver af Matheriotics
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1. Publishing S&T journals.

Recently, WAST published 12 journals specializing in
S&T with widely-read national journals, recognized
and licensed by the government. Several journals
have been upgraded from WVietnamese into
English such as Vietnam Journal of Mathematics,
Vietnam Journal of Mechanics, communications
in Physics and Journal of Advances in Matural
Sciences: Manobciences and MNanotechnology
(AMEN), Journal of Acta Mathematica Yietnamica,
Journal of Computer Science and Cybemetics.
Particularly, the Vietnam Journals of Mathematics
and Acta Mathematica Vietnamica have been
published by Springer and intermationally issued
and came up SCOPUS standard in 2013. The
Jaurnal of ANSN has been published bylOP
Publishingand came up SCOPUS standard in 2011,
Other journals have been upgraded the quality
ofcontent and form, quantity and frequency of
publication toward the regional and international
standards. Moreover, the transition to English
publication has contributed to meet the demand
of publishing works, scientific study results
nationally and abroad. 02 international standard
Journals (ANSKN; Vietnam Journal of Mathematics;
Acta Mathematica Vietnamica), frequently receive
hundreds of articles from all over the world,
The number of accesses and downloads have
been increased considerably. Vietnam lournal of
Mathematics and Acta Mathematica Vietnamica
were recognized into the Emerging Sources
Citation Index - one of the Web of Science.

The editorial board of journals is well organized
with the contribution of many national and
international leading  scientists. In 2016, all
board,
Currently, maore than 300 national scientists and

journals  strengthened their editorial

over 100 foreign scientists have taken part in the
Editarial board of journals. These participations

are of a high enough standard for the journals to

78

VIEN HAN LAM KHO® BOC WA CONG NGHE VIET Nak
BQ SACH CHUYEN KHAD
Tl NGUYEN THIEN NHIEN VA MOI TRUNONG VIET NAN

Ha &uy &uynh

VIEN THAM VA HE THONG TIN DIA LY

trong nohién cw, guan Iy ki nouyen Sinh vt

= Tl o vt guoc o Wel Nam S
S oo w’.":c mﬂc T

>

-

Monograph cowver

gradually reach the international journal,

Articles published in the journals have to mest
the requirements of scientific integrity, accuracy
and the imposed copyrights following the current
regulations of the 5tate and the regulations of
the editorial boards. Normally, an article must
undergo strict assessment, evaluation, editing
and review to ensure its scientific quality and
other requirements of the editorial boards before
being published.

2. Publishing scientific works in the form of
books

In addition to publishing periodical scientific
Journals, VAST also has a large annual budget for
publishing scientific works in the form of books.

A Monographic Book Volume has been published
and is divided into 04 fields:



- Manographs within the field of technology and
technological development

- Maonographs within the field of natural resources
and environment of Vietnam

- Menographs within the field of sea and marine
technology

- Textbooks forgraduate and postgraduate

training.

The editorial boards were set up following their
fields.

The monagraphs are selected and published to
contain relevant results of specific field of S&T
by the author or the co-authars after many years
of research. In general, the monographs aim to
provide and elaborate overview and a contribution
to scientific theory as well as highly appreciated
by scientists and managers, The form of the
monographs is presented consistently, printed
with high quality and solemnity. After publication,
the PST has released to the required addresses,
according to the plan. Annually, about 07-10
book sets are published and in 2017 alone, 08
monagraph boak sets were published, contributed
1o the growth of the total of monographic books
to 100 books.

P5T has published a book set about the Vietnamese
Sea — Islands, which are the predominant fields of
WAST, By the end of 2017, 50 books of the book set
gbout Vietnamese Sea — lslands were published.
According to scientists and other readers, this
book set has high scientific value as well as is very
useful in popularizing and improving people’s
knowledge about the marine sector, contributing
io Mational Sea Strategies up to 2020,

In 2017, PST registered the plan of 80 publishing
fimes for 120 bocoks, issued the publishing
decisians for publications in accordance with its

e

INFORMATION, PUBLISHING AND MUSEUM ACTIVITIES

principles and objectives permitted by the State,
There were no mistakes in publications published
in 2017,

VIR HAR LA POHDA IO VA COMNG NEHE VT MAM
B SACH CHUYEN KHAD
TAI NGUYEN THIEN NHIEN vA MOI TRUGNG VIET NAM

MANG DIEM HONG (ehi bida),
UANL THI LAN ANH

1A BN O DUENG LABYRITHULA,
SCHCOCHYTRIUN, HRALSTOCHTRUM W
OWET AR, N NG A TH i

A monogroph within the field of noturol
resources and environment of Vietnarm
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MUSEUM ACTIVITIES
Assoc.Prof.Dr. Nguyen Trung Minh

General Director, Vietnam National Museum of Nature

he natural history museum of VAST is not

anly a place for displaying and preserving

thousands of ancient artifacts, but also
for education and research of Vietnam’'s nature.
In 2077, the name Vietnam Mational Museum of
Mature (WMNMMN}), Museum of Oceanography and
Museum of Biology have become familiar with
the community and also welcomed thousands of
visitors in the country and abroad.

Display and promotion activities

Biochemical Evalution Gallery of VWMN improved
its operational activities. From December 1st,
2016 to Movember 30th, 2017, the Gallery
welcomed more than 61,000 visitars: including
47% of primary, juniar secondary, high school and
university students; 37% of preschool age children
and other groups accounted for 22% of total
visitor numbers. The Museum also organizes and
guides students from 49 schools to study in the
exhibition room with the participation of experts
and researchers: Moreover, various activities were

implemented in order to respond to International
Museum Day, Science and Technology Day on May
18th, 2017 and International Day for Biolegical
Diversity on May 22th, 2017,

Museum of Oceancgraphy is a centre of public
education, where school children, students and
visitors can learn about marine organisms and
TESQUFCES, mMarine environment protection and
natianal sovereignity at sea. As a response to the
campaign launched by the European Cammission,
the exhibition “Reduce marine litter” was opened
in September 2017 to raise public awareness
about the serious effects of waste on the
oceans, especially plastic waste. |1 also appealed
far marine environmental protection by using
recycled materials and reducing waste which take
long time to decompose such as plastic, glass,
ete. In 2017, the museum received approximatley
431,000 visitors, of which more than 90,000 were
fareigners.

During the year, Museum of Biology alsowelcomed

BO



Students learn about marine waste reductinn af Mia Trang
Creeonogrophic Museurn

about 24,000 domestic and foreign wisitars to
visit and study, including about 50% students at
schools in the Central, Central Highlands and the

Southern Vietnam.

The conservation models accompanying the
environmental education program at the Me Linh
Biodiversity Station has attracted more than 5,000
visitors to study in 2017,

WAST is building the Museum of Oceanagraphy
(undar Institute of Marine Environment and
Resources) in Hai Phong to serve visitors in the

near future.
International cooperation

In the context of Vietnam's closer integration with
the international community the museum system
of WAST has paid full attention to international
cooperation as the most important part of its
development. Its information has been introduced
rapidly on websites, news channels, national and
international television.

Up to December 2017, WNMN signed 57 MOUs
and Cooperalion Agreements (in effect) with

series of Museums of Natural History, the famous

g1

INFORMATION, PUBLISHING AND MUSEUM ACTIVITIES

research institutes, universities and international

organizations in 22 different countries around the
world. In 2017, VNMN welcomed and worked with
31 groups of researchers abroad, including 106

scientific researchers,

Some outstanding international cooperation

activities in 2017:

VMMM is an official member of International
Council of Museums (ICOM) ICOM Vietnam, In
particular, Assoc. Prof. Dr. Mguyen Trung Minh,
General Director of VNMN has a great honor of
beingVice President of ICOM Vietnam,

YNMM has become the 54th official member of
Global Genome Biodiversity Network [GGEM). Its
collection of 5000 DNA samples and 300 tissue

samples of more than 50 plan and aninal species.

In April 2077, the WNMN, in collaboration with
Royal Belgian Institute of MNatural Sciences, held
an international conference on “The results of
10 years international cooperation between
VNMM and the Royal Belgian Institute of Natural
Sciences”. It has attracted a large number of
scientists in different countries,

amvone meegdf )7



In December 2017, VNMN, in collaboration with
Hanci Museum and Mational Tamwwan Museum,
organized a photo exhibition on “Biological
Diversily of Vietnam and Taiwan™ al Hanoi

Museum. It lasted far three months.

Mhz  Trang Museum of Oceanography
implemented the second wear of the project
"Research on comparison of resilience of coral reefs
in the South of Vietham Sea to conserve marine

bicdiversity in a changing world™. It also carried

out the tasks of international cooperation with

The exfubition “Binlogicel diversity af Vietnam-foavan®
apened on December 1. 2017

. JI;IJJL?'i VAN FOA D LIEH DI SAN XA
Nei giip gb con ngwdi va thién nhién

P ] hd
‘ ‘rﬁ | n'.i

N

VYIMMN parficipates in the “Green Heritoge Tourism
Week - Where 1o meet people and nature” in Hanol in 2017
(Opening ceremany on Cecember 21, 2007}
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Institute of Far Eastern Studies Russian Academy
of Sciences on "Biodiversity and biochemistry
research in Vietnam Sea”.

The project "Cverall Planning of Vietnam MNational
Museurn of Noature in 2074" accordant with the
Prime Minister's Decision Mo, 86/2006 7/ QD-TTg
dated on Aprl 20th, 2006

In 2017, the Museum crganized the workshop
on “Exchange of some projects to build the
Mature Conservation YRNMN", in collaboration
with the Department of MNatural
and Environment of Dien Bien province on the

Resources

the project:"construction of MNorthwest MNature
Museum”; with People's Committee of Lam
Dong Province and Department of Science
and Technology of Dong MNai province on the
project"building Museum of Mature at region
level”, Other supports are practised in professional
activities.

The project on “Building National specimens

codlection on Vietriarn ncture”

In 2017, the praoject on "building Vietnam national

nature  specimen collections”™  implemented
14 component projects. With the efforts and
dedication of scientists, most of the contents
registered under the plan are completed. The
number of specimens as registered is collected,
Results of some component projects are as

fallawrs:

The Museum of Oceanography has carried out the
project "Building a collection of marine species
in Southern Vietnam® collected 3,750 specimens
and manipulated 335 display samples, including
numerous rare samples such as coral and marine
plants aleng the coast of Hoang Sa (50 specimens),
Truong Sa (150 specimens).

The project “Building the set of animals fon land)

B3
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of Central Vietnam - Central Highlands, Vietnam”
has collected and created 03 display specimens
and 1 specimen of animal research; 12 display
specimens and 08 specimens of birds; 02 display
specimens and 08 specimens of amphibians
research; 03 display specimens and 07 specimens
af reptile research; 21 display specimens and 100
specimens of fish research; 180 display specimens
and 300 specimens of insect research.

The project “Bullding o collection of Vietnam
1032
of 108 types (Cambrian fauna,

archaeclogicel  specimens”  collected

specimens
Ordovician, Silurian flora and fauna, Devonian,
Carbaniferaus, Jurassic,

Permian,  Triassic,

Cretacepus, Paleagene) MNeogen, Quaternary),

including 234 display specimens, 798 research

specimens; 250 specimens  processing, 15
species definition & commenting, 250 specimens
attenuating, 500 specimens inputting, 50

specimens analysis of cilicate, microbiological
analysis of 50 specimens, 50 specimens analysis of
pollen spores, 50 specimens analysis of electron
Microscope.

The project “Building a collection of rocks, marine
minerals of Northern Vietnam (from Thua Thien
Huel” collected 165 display & research specimens,
13 collections of (metamorphic sedimentary rocks,
siliceaus lime stone, siltstone, marine and coastal
sediments, minerals),

The project “Building a collection of animal
wpecimens {on lond) in the Northeast Vietnom”,
collected and processed 01 large  mammal
specimens, B85 small mammal species, 60 frog
reptile specimens, 150 fish specimens, 1545

insects specimens for research and display.

The project “Building a colfection of Botanyand
Fungi in South Centra Coast - Southern Vietnam"

collected and processed 1845 plant specimens

amvone meegdf )7



and 300 large specimens of fungi for research and
display.

The project " Building a collection of minerals
specimens {metal non-metal energy, etc) on
land, Vietnam”, collected, and processed 300
are specimens such as: Molipdenores, Cu-Ni-Co
ore containing plationid, geld mercury antimony
ore, Cu ore, rare earth ore, ruby in marble,
Metacarbonate, apatite ore, white limestone.

The project "Building o collection of biological
resources in Sowith Ceniro Coast - Southern
Vietnam" collected and procecced 225 samples of
plant resources, 25 reptile amphibian specimens,

57 fish specimens lor research and display.

The project "Building a collection of rock samples,
marine minerals of Morthern Vietnam® collected
54 specimens of & types of rock sedimentary rock
sand logse sediments for research and display.

The “Collecting,
manipulating specimens”

project processing  and

VNMM has also received 38 specimens from Ha
Tinh Provincial Police, Thach Thanh district police,

Thanh Hoa province, Hanoi Zoo, Soc Son wildlife
rescue center, Hanoi, Bach Ma Mational Park,
Mghe An Prowincial Paolice, received 125 animal
specimens, processed 20 leather specimens,
17 bone specimens, 06 |eather specimens on
processing for manipulation. Geologically, the
Museum has received 08 columns of basall stone
in Dak Mil, DakNong (Tay Nguyen), 02 types of
wood cutting-boards Hoang dan and double-leat
pinewoods in large-size in Bidoup Nui Ba Nalional
Park, Da Lat, Lam Dong, 03 specimens of tungsten
ore core in Dai Tu area, Thai Mguyen province, 01
specimen of Aguarnarine in Sao An, Thuong Xuan,
Thanh Hoa.

Mha Trang Museum of Oceanography has also
reqularly maintained 30 large specimens and
received 229 new specimens. [t has continued to
upgrade and receive 05 new specimens.

Master plan. “Wietnam National Museum of Noture Building”

A —
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2018 is the third year of the Governmental live-
year plan (2016 — 2020). Based on socio-economic
development and YAST's human resources, some
major orentalions and Plans in 2018 are as

Tollows:

- Closely following the development planning
of WAST up to 2020 and looking towards 2030,
iapproved by Vietnam's Prime Minister} and an
effective use of scientific human resources and a
budget funded by the government for research
and development of S&T in 2018,

- Fulfilling the 5&T development plan in 2078
in order to accomplish a five-year plan (2016 -
2020) and meet the requirements for the period
of development, exchange ard deep integration

in all fields

- Increase the number of articles, focusing
on the quality of international publications;
Improve the quality of S&T products in different
tasks; Strengthen technology incubators, S&T
application in production, life and intellectual
property; promote S&T information service and
publication of scientific results so as to elevate
the quality of WAST's journals; Dewvelop two
International Centers of Type Il for Mathematics
and Physics, under the auspices of UNESCO
Promote training, bringing Graduate University of
Science and Technology and University of Science
and Technology of Hangi into  high guality and
efficient operations.

- Achieve important satellite & space research
projects ; “the national collection of specimens
on nature in Vietnam®, Tay-NMguyen 3 praject, the
program of space research in 2016-2020; Actively
speed up the construction of the Museum of
Mature in the area of the 32 hectare site in Quoc
Oai, the building of a high-tech zone in Hoa Lag
Better the effective operation of four national

key laboratories and earthguake observation

nelworks - tsunami warning system in Vietnam,
Implementation of the "MNational Physics program
and 04 new programs on life sciences, earth
sciences, marine science and lechnology and the

national chemistry up to 2020

- Direct implementation of key tasks at WAST's
lewvel with remarkable results; strengthen research
facilities supported and financed by different
Ministries; Put projects into highly effective
aperation.

- Develop a number of major projects in order to
submit to the Government of Vietnam: Vietnam -
Japan Advanced Center Project in Hoa Lac; Marine
Research Ship Building Praject of VAST, Projects
an Planning in Biotechnology Development up
to 2020; Vietnam small satellite monitors natural
resources, environment and natural disasters -
Phase 2 - VWNREDSat-2 and 2B (VNREDSat-2 and
2B).

- Aftain  projects of basic construction and
investment carried out from 2017 and new
projects in 2018; Development of materials &
facilities so as to create a new face of a leading
national scientific agency: Centralize building
and gracually implementing the medium-term

investrment plan in 2017-2020,

- Advance the junicr researchers program as well
as senior researchers support program; effective
usage of WAST's incubator in order to support
young staff members,

- Renew the management work, advance the
inspection and supervision of the implementation
of budget, the deployment of S&T projects
at all levels, the projects of basic construction
investment: economically and efficently use
facilities and work area in each unit in VAST
accelerate completion of settlement report in the
unit.
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ORIENTATION AND PLAMS FOR THE YEAR 2018

I —
The Frime Minister and the Ministry of Finance development investment, 11781 hillion for
have decided to allocate am amount of 2535  recurrent expenditure.
billion YMND as the 2018 governmental budget
of WAST, including 1,3%69 bilien WND for

0.04%
0.18% SR 24.14%
B coenvinue on Stientific ootivin: 93187 billian VD B openditure on Cultrat acrivitis: 15,32 bilion VND
. fvestraend copdtad fdamestic manel £71307 hillion YAOD - Fupenedfiture on Ensimarmental activities 2058 sillar WO
. tnvestment copital fforedign moemeyi; 241 626TTion VIVD . Frpenditure aon Froramic eofivities; 13,15 hillion WD
. Expenditure on Troining activitias 713,58 bdliian VNG W Support prices+Aid Expendifure for the PAD students of Loos: 057

bitlion VMDD

Expendilure estimates for 2078 VAST's budget
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SOME IMPORTANT STATISTICS

NUMBER OF BASIC RESEARCH PROJECTS
OF THE VAST IN THE 2013-2017 PERIOD (*)

2013 2014 2015 2016 2017

1 Mathematics 2 18 5 2 10 37
2 Isr:i'znrrnc:ﬁun and Computer 5 3 0 o 1 5
3 Physics 15 17 16 11 16 75
4 Chemistry 15 14 14 12 14 69
5  Earth sciences 3 ] 2 3 2 16
&  Bio-agriculture 12 11 23 12 9 67
7 Biomedical 5 3 2 1 2 13
B  Mechanics 3 2 Fi 2 1 15
Total 57 73 69 43 55 297

*ource: NAFOSTED. Nurnber of projects approved by year

TABLE OF STATISTICS FOR SCIENTIFIC PUBLICATIONS, PATENTS, UTILITY SOLUTIONS FOR
2013-2017 PERIOD (*)

2013 2014 2015 2016 2017

Tatal number of scientific publications
A (1+243+4+5) 2298 2074 2197 2007 1836

B Mumber of publications in international journals 660 603 807 296 288
{1+2+3+4)

c Mumber of publications in 5CI, 5CI-E journals

1+2) 435 523 588 T42 i)

1 MNumber of publications in SC| journals 282 298 317 387 381

2  MNumber of publications in SCI-E journals 153 225 27 355 3oy

Mumber of publications in international journals
3 with ISSN/ISEN codes (2077 only count the num- 225 246 176 248 178
ber of articles for fournals ISSM)

4 Number of publications in 3 VAST1 journals (**) 34 38 & 22
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5  Mumber of publications in national journals 1638 1271 1395 1017 | 948

6  MNumber of patents T 3 11 i 20

7 Number of utility solutions i 10 7 17 20

(*) Statistics taken for the period: 01/12/previous year - 30/11/following year.

{(**) VASTT: 03 journals (Advances in Natural Sciences: Nanoscience and Nanotechnology, Vietnam
Journal of Mathematics, Acta Mathematica Vietnamica)

STATISTICS OF SCIENTIFIC PUBLICATIONS, INTELLECTUAL PROPERTIES OF VAST IN 2017 (*)

(Sort by total number of publications in SCI and 5CI- E journals)

Institute of Ecology &

1 Biclogical Resources 91 38 53 29 22 17 B 6 2

g InstitueofMatedsls o, o 44 3 43 55 B 1 9 4
Science
Institute of

3 Eashsoiatiice &0 33 27 9 & (H]
Institute of Manne

4 Biochemistry 54 25 29 1 3 9 13 52 1 4 3

5 Institute of Physics L ar T 3 14 T 24 ER| 1
Wietnam MNational

B Museiam of Mt 44 12 32 18 9 35 2

T Institute of Chemistr]r 36 16 20 1 92 12 104 3 1 2
Institute of

B Bi e 32 17 15 B 56 49 105 2 B
Institute of Tropical

9 Biclogy = 10 21 1 19 4 49 53 1

10 Institute of Mechamics 20 8 12 9 T 15 22 2 1
Imstitute of

11 Environmental 19 12 Fi 1 19 28 47 1 1 2
Technology
Institute of Matural

12 Products Chemistry i 8 9 19 19 38 1 1 z
Institute of Applied

13 Matariale Science 15 4 11 2 8 16 [ 22 2 2
Institute of :

14 Sosan hy 14 9 5 ] 3 20 1 39 ]




15

18

17

18

19

21

23

25

26

27

29

n

33

Southern Institute of
Ecology

Institute for Tropical
Technaology

Institute of
Geophysics

Institute of Geological
Stiences.
Institute of Marine

Environment B
Rescurceces

Institute of Chemical
Technology

Institute of Genome
Research

Hochiminh city
Institute of Resources

Geography

Institute of Marina
Geology &
Geophysics

Mha Trang Institute of
Technology Research
& Application

Institute of
Infarmation
Technology

Centre for High
Technology
Development

Mien Trung Institute
of Scientific Research

Hachiminh City
Institute of Physics

Center for Informatics
and Computing

Vietnam Mational
Satellite Center

Institute of
Geography

Center for Research

and Technology
Transfer

Tay Nguyen Institute
of Scientific Research

14

13

12

12

12

12

12

10

10

2 1 27
o 1 &
] B 8
1] 4 T
7 15
2 12
] 1 4
] 4 10
1 Lk
1 2 4
o 2 4
o & B
1
1] 1
1] 0 2

"N

1

14

11

24

SOME IMPORTANT STATISTICS
.

o

L1 i 1 z
19 2

28 7

15 2

26 2

T 1

10 1

16 2

23 1
11

15 1

17

o 1

o

&

16 3

2

1% 2

ANNUAL REP@O]?



35

37

39

4

Space Technology
Institute

Institute of Applied
Physics & Sci.
Instruments

Institute of Energy
Science

Institute for Scientific
Infarmation

Institute of Applied
informatics &
Mechanics

Publising House for
Matural Science and
Technology

Graduate University
of Science and
Technolagy

University of Science
and Technology of
Hanai

Total (****}

3 3 2

2 1 1 & 2

1 1

1]

Q =3
Trainging units

a5 a0 45 3 13 85

E L 23 12 2 4 8

688 381 307 22 178 502 446

(*)Statistics taken for the period 01/12/2076 - 30/11/2017;

(**) VASTT: 02 journals (Advances in Matural Sciences: Nanoscience and Nanotechnology, Vietnam
Journal of Mathematics, Acta Mathematica Vietnamica)

14

16

85

10

33 20 20

{(***) VASTZ: 09 remaining VAST journals: Communications in Physics, Vietnam Journal of Mechanics,
Journal of Computer Science and Cybernetics, lournal of Science and Technelogy, Journal of
Chemistry, Journal of Marine Science and Technology, Journal of Biotechnology, Vietnam Journal of
Earth Sciences, Journal of Biology;

(****) The publications with coauthors belonging to different institutes is counted only once;
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SOME IMPORTANT STATISTICS
.

STATISTICS OF S&T CONTRACTS IMPLEMENTED IM 2017 (*)
Unit: midlion VND

Institute of

1  Environmental 11 9504 2185 575 96586 96586 586 106090 98771
Technology

2 Irn;htutenfEnergy 5 3476 1.219 108 17275 19389 112 120751 20588
SC'BEHCE

3 Institute of 2 1518 448 29 23381 19344 31 24899 19792
Chemistry
Institute of

4 Matirials Seicrne 5 5,307 16 19.762 19762 21 25069 19.762

|

Vietnam Mational @

5 | Musearof Natare | 11151546 & | 5 | 3951 | 2078 | 16 | 55497 | 14658

Institute of Matural
Products Chemistry 9 20223 7688 25 6.523 5.993 34 26746 13681

Institute of
Geological Sciences

B Institute of Physics 27 42231 7832 8 876 876 35 4307 808

Institute of
Mechanics

Hochiminh

10 ;MRL';‘:;'E‘C‘; 4 4217 1711 5 5459 2796 9 9670 4507

Geography

Institute of Marine
1" Biochemistry 3 T.064 4235 3
Southern Institute

of Ecology

4 | 53266 | 1.223 | 30 | 21865 | BAT3 | 34 | 271371 | 9396

13 | 11198 1335 | 5 5.095 3.188 | 18 16293 4.563

7664 4235

12 2 463 173 13 11236 4036 15 11699 4209

Institute of
13 Geography 3 | 5671 | 2948 | 7 9.088 1255 | 100 | 14759 | 4203
Mha Trang Institute
of Technology
Research &
Application
Centre for High
15 Technology 5 | 5986 @ 2697 | 1 2400 1.200 B B.38B6  3.897

Development

14 3 289 16 13 509 4000 16 5380 4116
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16

17

18

15

20

21

22

23

24

25

26

27

28

29

Institute of
Information
Technology

Space Technology
Institute

Institute of

Chemical
Technology

Institute of
Cceanography

Institute of
Biotechnology

Institute
for Tropical
Technology

Institute of
Genome Research

Institute of Tropical
Biology

Institute of Applied
Materials Science

Tay Nguyen
Institute of
Scientific Research

Center for Research

and Technology
Transfer

Institute of
Geophysics

Mien Trung
Institute of
Scientific Research

Institute of Applied
Physics & Sci,
Instruments

Institute of Applied
Informatics 8
Mechanics

5.802

3.948

6.389

3.920

1.229

3.755

2487

943

1.790

1.654

Ep8

423

10

33

32

13

40

o4

3.276

3.226

4441

2.159

2.106

2524

2673

151

1.026

6.182

86

2433

1.029

2408

1410

114

1.720

1.466

1.336

151

502

41

12

10

16

33

32

13

5.802

7.224

3.226

10.830

b.073

2.106

7.229

2.524

2673

3.908

1.026

6182

2.573

2433

2.714

2.674

2408

2.353

1.904

1.720

1.694

1.236

1.018

502



SOME IMPORTANT STATISTICS
.

Institute of Marine
31  Environment &
Resourceces

Institute for

32 Scientific
Information
Graduate University

33 of Science and
Technology

Publising House
34 for Natural Science
and Technology

Center for
35 Informatics and

Computing

Vietnam National
Satellite Center

Representative
37 Officein
Hochiminh City
38 Aﬂministraliun
Office
Institute of Marine

39 Geology &
Geophysics

Institute of Ecology
40 & Biological
Resources

36

Institute of
Mathematics

Hao Chi Minh City
Institute of Physics

Total 8 %
&

41

42

56.507
1.005
358.87T1
199.829
1.165
566.954
256.336

(*) Statistic data for the period 30/11/2016-30/11/2017.
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THE OVERALL STAFF OF VAST IN 2017

Department of

1 Organization and 1 8 0 2 0 2 1 8 0
Personnel
5| Depettment ot 4 7 0 2 0 5 4 5 0

Planning and Finance

Department of

3  International 9 6 0 1 0 3 2 4 1]
Cooperation
Department of
Application &

% Development of 3 3 0 : i 4 = £ 0
Technology
Department of

5 Inspection 4 1 i] a 0 0 3 1 1]

6  Administration Office 39 22 0 a 0 1] T 25 T

7 People Party units 9 8 0 0 0 0 1 T 1
Institute of

8 Mathemnatics 76 18 16 12 18 36 12 10

9 Institute of Physics 83 24 5 10 0 47 22 13

10 Institute of Chemistry 7 =5 2 16 0 58 36 21 2
Institute of Matural

N Products Chemistry 42 &3 1 4 ¢ 28 8 6 )

12 Institute of Mechanics 89 29 2 5 3 26 38 20 &+
Institute of Ecology

13  and Biological 111 42 0 10 0 53 37 20 1
Resources

14 Institute of Geography 84 40 1 5 2 24 45 n 2

15 (st ol Ceplogical | 4o | 33 | 4 | 3 | 4 | 26 | 58 | 17 | 2
Sciences

Institute of
Geophysics
Institute of
Oceanography

Institute of Marine
18 Enwironment and 43 10 1 1 0 20 16 5 2
Resources

16

i 83 26 1 3 0 23 33 26 B

6



SOME IMPORTANT STATISTICS

Institute of Marine
19 Geology and 54 22 ] 1 0 16 25 12 1
Geophysics

Institute of Energy

& otapich 36 12 0 a 0 5 22 8 1

20

Institute of Materials
21 Science 194 i

Institute of
22  Information 116 32 0 5 0 22 56 i8 0
Technology

23 Lr;smiglfﬂgy 143 96 5 10 0 80 52 10 1

Institute of
24 Environmental 48 17 1 5 0 22 21 5 0
Technology

Institute of Chemical

o Technology

39 12 0 0 0 18 12 ) 1

Space Technolegy
26 Institute 4 1 0 1 0 & 20 13 2

Institute of Mechanics
27 and Applied 65 13 0 3 0 6 20 | 37 2
Informatics

Institute of Tropical
Biclogy

Institute of Tropical
Technology

Institute of Applied
Materials Science

28 &7 27 0 1 0 22 23 20 2

29 72 30 2 B 0 30 25 13 4

Nha Trang Institute of
31 Technology Research 43 17 0 2 0 i3 20 9 1
and Application

Institute of Marine
Bio-Chemistry

Tay Nguyen Institute
33 | of Sclentific Research 8 | 13| 4 1 0 7. | W] a 2

Vietnam National
Space Center

Institute of Genome
Research

32

35 15 5 0 3 0 15 0 0 1]

ANNUAL REP@O]?
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Institute of Applied
36 Physics and Scientific 15 5 0 0 0 2 7 B [b]
Instruments

Mien Trung Institute
37 forscientific Researcn 0 1 0 1 0 & | 14| 1 0

Hachiminh city
Institute of Physics
Hochiminh city

39 Institute of Resources 36 15 0 1 0 10 14 10 2
Geography

Southern Institute of
Ecology

Institute for Scientific
Infermation

Vietnam National
Museum of Nature

11 3 0 0 0 3 5 2 0

41 28 18 ] 1 0 1 T 18 pd

42 33 13 4] 5 0 16 9 8 0
Publishing House for

43 Natural Science and 24 18 o V] 0 3 11 10 o
Technology

Center for High
44  Technology 32 12 0 0 0 7 10 15 0]
Development

Center for Informatics

- and Computing

16 f 1 1 0 3 5 8 o

Graduate University
46 of Science 17 1" 2 1 1 b 4 B (o]
andTechnology

Center for Research
47 and Technology 15 3 0 2 0 6 5 4 0
Transfer

TOTAL 2350 934 45 150 26 838 869 550 68

MNote: Data reported by institutes of VAST as of 30/9/ 2017
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