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Ba phuong phap: NAA (Phan tich kich hoat notron), TXRF (Huynh quang tia X phan xa toan
phan) va ED-XRF (Huynh quang tia X phan tan ning luong) duoc sir dung trong nghién ciu hién
tai. Ba k¥ thuat nay 1a k¥ thuat tong hop khdng phéa huy, da yéu t, c6 do nhay cao va thoi gian
phan tich ngén. Nghién ciru tap trung vao viéc phat hién dinh tinh va do dinh lwong cac nguyén tb
vi lugng trong réu Barbula indica tir Bao Loc, Viét Nam. Viéc thu thap réu Barbula indica dugc
thuc hién ntra thAng mot 1an tir cudi muia mua vao thang 11 ndm 2019 dén thang 3 nam 2020.
Cudc diéu tra ndy két hop cac ki thuat NAA, TXRF va ED-XRF dé xac dinh 44 nguyén t6 héa
hoc trong réu Barbula indica. 29 nguyén té dugc xac dinh bang ky thuat NAA, 24 nguyén té duoc
phat hi¢n bang TXRF va 26 nguyén t6 dwoc phét hi¢n bang phuong phip ED-XRF, chi c6 7
nguyén té: Cl, K, V, Cr, Mn, Fe, Co, Zn, Br, Rb va Sb duoc phat hién bang ba k¥ thuat. Céc ky
thuat NAA, TXRF va ED- XRF b sung tbt cho nhau, lam tang so lugng cac nguyén tb vi luong
duoc phat hién trong cac mau réu va cung cip thém théng tin tir céc cudc khao sat quan trac sinh
hoc. Két hop lai, ba ky thuat cung cap mot phuong phap dang tin cdy dé xac dinh sy ling dong khi
quyén trong cac mau réu.

Tir khéa: ED-XRF, NAA, quan tric sinh hoc, TXRF, réu Barbula indica.

COMBINATION OF NAA, TXRF, AND ED-XRF TO DETECT
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Abstract

Three methods: NAA (Neutron activation analysis), TXRF (Total Reflection X-Ray Fluorescence), and ED-
XRF (Energy-dispersive X-ray Fluorescence) are used in the present investigation. These three techniques are
general non-destructive, multi-element techniques with high sensitivity and short analysis time. The research
focused on the qualitative detection and quantitative measurement of trace elements in Barbula indica moss
from Bao Loc, Vietnam. Barbula indica moss collection was carried out once per half month from the end of the
rainy season in November 2019 to March 2020. This investigation combined NAA, TXRF, and ED-XRF
techniques to identify 44 chemical elements in Barbula indica moss. The 29 elements identified with the NAA
technique, 24 elements were detected by TXRF, and 26 elements detected by ED-XRF method, just only seven
elements: CI, K, V, Cr, Mn, Fe, Co, Zn, Br, Rb, and Sb were detected by three techniques. The NAA, TXRF,
and ED-XRF techniques complement each other well, increasing the number of trace elements detected in moss
samples and providing more information from biomonitoring surveys. Combined, the three techniques provide a
reliable method of determining atmospheric deposition in moss samples.

Keywords: Barbula indica moss, biomonitoring surveys, ED-XRF, NAA, TXRF.
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Da yén thao 1a loai hoa nhap cu, co nhiéu mau sic. Hat Da yén thao c6 ti 1é nay mam thap nén
can cé co ché kich thich d‘e tang ty l¢ nay mam nham tang ndng sudt va mang lai hiéu qua kinh té.
Nhiéu phuong phap truyen thong dé tang nay mam nhir chon lya diéu kién toi tw ciia méi trirong
nhu nhiét do, &p sudt, dé am, hodc bang phwong phdp hod hoc.

Ngay nay, chiéu Xa tia X cang dwoc quan tam trong kich thich nay mam va nghién ciu dét bién.
Uu diém cua ngUOn chiéu xa bang may phat tia X 1& c6 thé thay doi ning heong phdt, thay dai lieu
chiéu va sudt lieu chiéu, diéu nay mang lai tinh da dang trong #ng dung; mét wu diém nira cia
may phat tia X 1a khong phai che chdn phéng xa khi khéng si dung. Trong nghién cizu nay, may
phat tia X MBR-1618R-BE (Hitachi -Nhgt Bdn) dwot sur dung vdi nang lwong phat 1a 160 keV,
lieu chiéu c6 thé thay doi tir 1 Gy d@én 1500 Gy. Hat hoa Da yén thdo dieoc ldy tir hat hoa trong
trong diéu kién tu nhién tai Pa Lat.

Céc mau hat hoa Dg yén thao duroc chiéu xa véi céc lieu 1 Gy, 2 Gy, 3 Gy, 4 Gy, 5 gy, 6 Gy, 7 Gy
de danh gid kha nang kich thich nay mam. bong thoi dung lieu chiéu cao vdi cac gia tri 100 Gy,
200 Gy, 300 Gy, 400 Gy, 500 Gy dé xdc dinh liéu chiéu LDso.

Két qua nghién cizu cho thay, o liéu chiéu 2 Gy, ti I¢ nay mam dat hon 80% s6 hat, gap gan 4 lan
S0 V&1 mau doi chieng. Két qud nghién cuzu ciing tinh duwoc lieu LDsg 1a 126.3 Gy.

Tir khéa: Da yén thao, kich thich nay mam, liéu chiéu, ngudn phat tia X.
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Abstract

Petunia is an immigrant flower with various colors. However, Petunia seed has a low germination rate. Thus,
stimulation of the germination plays an important role to increase yield and bring economic efficiency. Many
traditional methods to increase germination such as selecting the optimal conditions of the medium such as
temperature, pressure, humidity, or chemical treatment methods.

Nowadays, X-ray irradiation is interested in germinating stimulation and mutation studies. Using an X-ray
generator has some advantages such as the source irradiation possible to change the emitted energy, change the
dose and dose rate, which brings diversity in applications. In addition, the X-ray generator does not have to be
shielded from radiation when not in use. In this study, X-ray generator MBR-1618R-BE (Hitachi - Japan) was



used with emission energy of 160 keV, the dose of which could be varied from 1 Gy to 1500 Gy. Petunia seeds
are obtained from flower seeds grown in natural conditions in Da Lat city.

Petunia seed samples were irradiated with doses of 1 Gy, 2 Gy, 3 Gy, 4 Gy, 5 Gy, 6 Gy, 7 Gy to evaluate the
ability to stimulate germination. Simultaneously use a high dose with values of 100 Gy, 200 Gy, 300 Gy, 400
Gy, 500 Gy to determine LDs dose.

The results showed that, at the dose of 2 Gy, the germination rate reached more than 80% of the seeds,
approximately 4 times higher than that of the control sample. The study results also calculated an LDso dose of
126.3 Gy.

Keywords: Dose, Petuni, stimulation of the germination, X-ray generator.
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Tom tat

Muc dich cta nghién ctiu ndy 1a so sanh kha nang sir dung va hiéu qua hap thu cua tai réu va tai dia y trong
viéc quan tric 6 nhidm khong khi. Céc tli réu va dia y duoc treo tai khu vuc san bay Long Thanh, Bién Hoa,
DPong Nai, Viét Nam, trong khoang thoi gian 3 thang tir thang 1 dén thang 3 nam 2022. K¥ thuat tdi réu va tui
dia y duoc ap dung dé danh gia sy ling dong cua cac nguyén td hoa hoc trong maéi trudng tai san bay nay,
phuong phap TXRF di xéac dinh ti da 24 nguyén t§ ddi vai thi réu dwoc chiéu xa va chi 21 nguyén té ddi véi
réu khong duoc chiéu xa. V& kha ning hap thu, ham luong cac nguyén té héa hoc trong réu duoc chiéu xa cao
hon so vé6i réu khong duoc chiéu xa.

Tuong tw nhu réu, trong dia y dugc chiéu xa ghi nhan duoc 20 nguyén tb, trong khi chi 18 nguyén té duoc
do trong dia y khéng chiéu xa.

Tir két qua trén cho thiy, cac ti réu sau khi chiéu xa Ia hiéu qua hon dé wng dung trong quan tric moi
truong. Day dugc coi 1a mot phuong phép quan trac than thién, hiéu qua kinh té tmg dungh trong quan tric moi
truong & cac nude dang phat trién.

T khéa: O nhidm khong khi, quan tric méi truong, tdi réu, tai dia y.
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Abstract

The aim of this study was to preliminary compare the usability and collection efficiency of moss bags and
lichen bags in the monitoring of air pollution. The bags were exposed to air pollutants at Long Thanh Airport
area, Bien Hoa, Dong Nai, Vietnam, for three months from January to March 2022. The moss bag and lichen
bag technique were applied to evaluate the deposition of chemical elements in the environment at the airport,
TXRF method has determined maximum of 24 elements for irradiated moss bags and only 21 elements for non-
irradiated mosses. In terms of absorption, the concentration of chemical elements in irradiated mosses is higher
than those of non-irradiated mosses.

Similar to lichens, in irradiated lichens, we can only measure 20 elements, while there are 18 elements are
measured in the lichen without irradiation.

From the above results, the moss bags after irradiation are the most effective to apply in environmental
monitoring. This is considered a friendly, economically efficient monitoring method for environmental
monitoring in developing countries.

Keywords: Air pollution, environmental monitoring, lichen bag, moss bag.
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Abstract

This paper presents the application of the MCNP5 code to conduct a modification design and
simulation of a thermal neutron beam for neutron capture studies at the Dalat Nuclear
Research Reactor (DNRR). The designed configuration of the horizontal neutron channel No.2
at the DNRR, which contains a conical collimator of 240.3 cm in length, and neutron filters of
crystal Al203 and Bi with alternative thickness, were simulated. A pure thermal neutron beam
can be obtained at the irradiation position when a composition of crystal filter of 20 cm Al203
and 6 cm Bi is employed. The thermal and epithermal neutron fluxes are 1.02x108 n/cm2/s
(account for 97.92% of total neutron flux) and 0.22x107 n/cm2/s (account for 2.08% of total
neutron flux), respectively.

Keywords: MCNP, design, crystal Al,Os, sapphire, thermal neutron flux.
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Abstract

Thermal neutron capture cross-section and resonance integral for *°Ce was measured by the
activation method. The experimental samples with and without a cylindrical Cd-shield case 1
mm in thickness were irradiated in the neutron field of the thermal column facility of Dalat
research reactor. The induced activities in the samples were measured by using a high-
resolution HPGe detector. Thermal neutron cross-sections for 2200 m/s neutron and
resonance integral for the *°Ce(n,7)**'Ce reaction has been obtained relative to the reference
values of the ** Au(n,7)'*4u reaction with oo = 0,52 + 0,02 barn and 1, = 0,48 + 0,02 barn.

Keywords: Neutron capture, cross section, resonance integral, activation method.
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Ky thudt PDR la mot trong nhitng ky thudt dinh vi trong nha phé bién, dic biét la khi ky
thudt nay dwoc gdn lién véi dién thoai thong minh, von da duoc phé bién rong rai va dugc
tich hop nhiéu loai cam bién nhw cam bién gia téc, cam bién goc, va cam bién tir trieong.
C6 ba thanh phan quan trong trong k thudt PDR dé xdc dinh vi tri nguoi di bé trong thoi
gian thyc. Bén canh hai thanh phén la xac dinh bwoc di va xac dinh do dai bwoc di, thi woc
tinh huong di chuyén duwoc xem nhuw mot van dé khé khi mot sy sai léech nho vé huwong sé
dan téi sai sé dinh vi I6n. Trong bai bdo ndy, mot phwong phdp cdi thién viéc wéc tinh
huémg di chuyén dwoe dé xudt nhan ndng cao d¢ chinh xdc ciia viée dinh vi trong nha sir
dung dién thoai thong minh dya trén ky thudt PDR. Bau tién, nham gitp nguoi di bo tir do
hon trong qua trinh di chuyén, phiwong phdp dé xudt phan biét cac cach cam ndam dién
thoai bang thudt todn hoc may. Sau dé, phwong phdp dé xudt két hop hai phwong phdp wée
tinh hudng di chuyén, dwgc tinh todn tir nhitng cam bién tich hop trén dién thoai thong
minh, dé xac dinh huwong di chuyen cua nguoi di bg voi cac cach cam ndam dién thoai khdc
nhau. Tir cdc thi nghiém khdc nhau, cac két qud cho thdy phwong phép dé xudt dat dwoc do
chinh xac va tinh kha thi 16t hon so véi nhitng phwong phdp trieée day khi woc tinh huéng
di chuyén.

Keywords: Hé théng dinh vi trong nha, K¥ thuat PDR, Ué6c tinh hudng di chuyén, Pién
thoai thong minh, Cac cam bién
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Abstract

Pedestrian dead reckoning (PDR) is one of the most popular techniques for indoor
positioning, especially when it comes with the widely available smartphone which is
integrated with sensors such as accelerometers, gyroscopes, or magnetometers. There are
three important components in PDR for tracking the pedestrian’s position in real-time.
Besides step detection and step length estimation, heading estimation is considered the
most challenging problem since a small heading error may lead to a big cumulative
positioning error. In this paper, an improved heading estimation method is proposed to
enhance the accuracy of indoor positioning using the smartphone-based PDR technique.
First, to give pedestrians more freedom during the walking period, the proposed method
attempts to classify smartphone holding styles using a machine learning algorithm. Then,
the proposed method combines the two heading estimation methods, which are calculated
from the integrated sensors on a smartphone, to determine the walking direction of a
pedestrian holding the smartphone in different holding styles. From a bunch of
experiments, the results show better accuracy and feasibility of the proposed method
compared to previous methods for heading estimation.

Keywords: Indoor Positioning System, Pedestrian Dead Reckoning, Heading Estimation,
Smartphone, Sensors
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Van toc nude khe réng cuc bé doc theo dong tham wu tién la mot trong cdc thong s thiy
lyc dac trung cho qua trinh x6i mon bén trong ddp ddt gdy mdt an toan cho ddp nén can
phdi dwoc xac dinh, néu dap bi tham. Nghién cuu nay trinh bay mot cach tlep can thuc
nghiém dé xdc dinh vdn téc nude khe rgng cuc bo qua kénh ro ri tai cac dap dat dua trén
viée theo doi thoi gian di chuyén cia chat danh dau dwdi dang dung dich muéi NaCl qua
than ddp bang cach ghi nhan tin hiéu di thieong dién thé dap vmg trén mat ddt. Sw phit hop
ciia tin hiéu di thwong dién thé theo hwéng chuyén dong cia dong dung dich mudi theo thoi
gian da dwoc xdc minh thong qua cdc thi nghiém trén mo hinh vat ly két hop véi mo phong
s6. Van toc nuwde qua khe réng tinh tir vi tri di thuong thé dién cue dai phit hop tot voi gid
tri thuc nghiém phong thi nghiém voi sai 56 nho hon 6%. Sau dé, thir nghiém danh ddu
muoi diege thwee hién trén quy mo thuc dia tai mot dap ddt bi ro ri & luu viee séng Pong Nai
(Viét Nam). Duong cong xudat hi¢n chdt danh ddu tai diém ro ri cho biét thoi gian di chuyén
ciia nwée tham la khodng 40 ngay. Két qua do di thuong tin hi¢u dién thé theo thoi gian
cho thay dwong di cia dong tham tir thuong nguon dén diém xudt 16 ro ri ¢6 dang hinh chiv
V ndam ngang va vin toc nuée khe réng cuc bé dwoc wéce tinh trong khodang 1,7-9,9x10-5
m/s.

Tir khéa: RO ri dép, x6i mon, chit danh ddu mudi, dién thé.
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Abstract

The local pore water velocity along the preferential flow path is one of the hydraulic
parameters that characterize the erosion process inside an earthen dam, which needs to be
determined when the dam is leakage. This study presents an empirical approach to
determine the local pore water velocity through the seepage zone inside earthen dams
based on monitoring the travel time of tracer as NaCl salt solution across the dam by
recording the response electrical potential anomalies on the ground. The match of the
anomalies of the electrical potential signals with the movement of the salt solution plume
over time was verified through experiments on the physical model combined with numerical
simulation. The pore water velocity calculated from the position of the maximum electrical
potential anomaly was in good agreement with the experimental value with an error of less
than 6%. Then, a field-scale salt tracer test was conducted at a leaked earthen dam in
Dong Nai river basin (Vietnam). From the tracer breakthrough curve it was revealed that
the travel time of seepage water was about 40 days. The results of electrical potential
signal anomalies over time point out the pathway of seepage flow from upstream to the
leakage point has horizontal V-shape with the local pore water velocity in the range of 1.7-
9.9x10-5 m/s..

Keywords: Dam leakage, internal erosion, salt tracer, electrical potential.
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Trén thé gidi, cac nghién cizu vé diét khudn va bao quan khoai tdy da duwoc tién hanh tir
kha 1au va lién tuc dén thoi diém gan ddy bang nhiéu phirong phap khac nhau. Viéc
chiéu xa bang cac nguon dong vi gamma la phwong phdp pho bién dé chiéu xa hau hét
cac logi ndng sdan va thuc pham, béi vi chling c6 nang lwong lon, liéu phét xa cao va
quy md chiéu xa lon.

Trong nghién cizu nay, ching tdi siz dung thiét bi chiéu xa gamma Co-60, GAMMA
CHAMBER — 5000 (BRIT, 4n P¢) tai Vién Nghién cizu Hat nhan @é nghién ciu kha
néng tidu diét vi khuan hiéu khi trong khoai tay trong tai Pa Lat. Viéc sir dung tia phong
Xa ¢ curong dg thap, trong gidi han cho phép nén san pham chiéu xg sé khdng gay ra
déc hai va anh hweng dén sirc khée con nguoi.

Cac mau khoai tay chiéu xa cé dinh véi sudt lieu 17,66 Gy/phat, véi cac liéu thay doi
trong khodng tir 50 Gy dén 5000 Gy. Mdu sau khi chiéu xa dwoc dong nhat va cay trdi
trén méi truong Nutrient Agar va u nhiét ¢ 37°C trong may « nhiét d@é kiém tra su thay
doi s6 vi khuan hiéu khi. Nghién cizu cho thdy sé lirong vi khudn hiéu khi giagm manh
dén liéu chiéu 1000 Gy va giam thém rat it mac da liéu chiéu xa tiang Ién manh.

Tir khoa: Chiéu xa; Khoai tay; Liéu chiéu; Tia Gamma
ASSESSMENT ABILITY DESTROY AEROBIC BACTERIA OF
GAMMA-RAYS IN POTATOES
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Abstract

In the world, studies on bactericidal and preservation of potatoes have been conducted
for a long time and have been continued until recently by many different methods.
Irradiation with gamma isotope sources is a popular method for irradiating most
agricultural products and foods, because of their big energy, high emission dose, and
large irradiation scale.
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In this study, we used gamma Co-60 irradiation device, GAMMA CHAMBER - 5000
(BRIT, India) at the Nuclear Research Institute to study the ability to kill aerobic
bacteria in potatoes grown at Da Lat. The use of low-intensity radiation, within the
allowable limits, should not cause irradiation products to cause toxicity and affect
human health.

After preparation, potato samples were irradiated at a fixed dose rate of 17.66 Gy/min,
with doses ranging from 50 Gy to 5000 Gy. The irradiated samples were homogenized
and inoculated on Nutrient Agar and incubated at 37 °C in an incubator to check the
changes of aerobic bacteria. The research showed that the number of aerobic bacteria
decreased dramatically to a dose of 1000 Gy, despite a sharp increase in the dose of
irradiation, this number decreased a little.

Keywords: Irradiation; Potato; Dose; Gamma-rays
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