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CHUONG TRINH HOI NGHI
Thoi gian Noi dung Thuc hién
Sang ngay 06/10/2022: Khai mac Hoi nghi va bao cdo tai cic Tiéu ban (8:30 — 11:30)
- e 12 Ban T6 chirc
8:00 — 8:30 [Pang ky dai bicu Doan thanh nién
8:30 — 9:00 [Khai mac Trién 1am Doan thanh nién
9:00—9:10 |Khai mac va gi6i thiéu dai biéu DPoan thanh nién
9:10 — 9:15 |Phat biéu khai mac cua Lanh dao Vién NLNTVN Lanh dao Vién NLNTVN
9:15-9:20 |Phat biéu cta dai dién Poan TNCS HCM Bo KH&CN
9:20 - 9:45 A qea s o D6 Thi Khanh Linh
Do tit dién vi phan theo goc cta phan ang “B(p, ao)?Be|. . - ann M
o= _ Vien Khoa hoc va Ky thuqt
vo1 nang luong Ep =2.5 MeV .
hat nhan
9:45 -10:10 . . :
Nghién ctru anh huong cua mot s6 phuong phap tién xur ?hu Nh}rt Eh}? Eh .
Iy ket hop chiéu xa chum tia dién tir dai licu kiém dich & *4= k’;"” s b
dén chat lugng qua nhan “Edor” xuat khau rien knat cong ngne ouce
a
_ .~ |Nghi gidi lao
10:10 -10:25 |1y01 cac béo céo Poster
10:25 - 10:45 (Gi6i thiu vé dat hiém va (mg dung dat hiém trongPai di¢n Vién Cong nghé
nong nghiép xa hiém
10:45-11:05 | . ., : . |TS. én Hiru Xuyé
Chién luoc K’hoa‘hoc, Cong nghé va doi méi sang tao dén HS Ng}l y;?;l u;lu ug?n
nam 2030, van dé dit ra trong quan 1y nhiém vu KH&CN ,ocsz?n s oa, b 'OC,’ ong|
nghé va Poi moi sang tao
11:05-11:30 |, 3 N . . Ha
Ung dung k¥ thudt dong vi bén trong xac thyc chat lugng ThAS HalLan Ar‘]h P
va phan biét ngudn gbc dia 1y ctia san phim nong san Vién Khoa hoc va Ky thugt
j ’ hat nhan
Chiéu ngay 06/10/2022: Bio cio tai cic tiéu ban (13h30-17h30)
13:30 — 15:10 |B40 céo tai cac tiéu ban (mdi tiéu ban 5 bao cao) Céc bao cao vién
- Nghi giai lao
15:10 — 15:50 X s v
- Trinh bay cac bao céo Poster
15:50 — 17:30 [Bao c4o tai cac tiéu ban (mdi tiéu ban 5 bao c4o) Cac béo cao vién

Sang 07/10/2022: Bao cdo tai cac tiéu ban (8h30-12h10)

8:30 — 10:10 |Bao céo tai cac tiéu ban (mdi tiéu ban 5 bao cdo) Céc béo céo vién
10:10 — 10:30 |Giai lao
10:30 — 12:10 |B4o c4o tai cac tiéu ban (mdi tiéu ban 5 bao co) Céc béo céo vién

Chiéu 07/10/2022: Bé mac Hdi nghi (13h30-16h00)
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- Pai biéu tham quan Trién ldm
13:30 — 14:10 |- C4c Tiéu ban hop chim diém cac bao cdo
- Giai lao
14:10 — 14:40 |Béo céo tong két ciia Tiéu ban A Truong tiéu ban
14:40 — 15:10 |Béo c4o tong két ctia Tiéu ban B Trudng tiéu ban
15:10 — 15:20 |Cong bd két qua va trao giai thuong Lanh dao Vién NLNTVN
15:20 — 15:30 [Phat biéu ctia c4c dai bicu Dai bicu
15:30 — 16:00 [Tong két bé mac hoi nghi Doan thanh nién
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CHUONG TRINH CAC TIEU BAN
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CHUONG TRINH LAM VIEC

TIEU BAN A: VAT LY, CONG NGHE HAT NHAN VA CAC VAN DPE LIEN QUAN

phén trng nghién ctru

TT Thoi gian Tén bao céo Nguwoi trinh bay
CAC BAO CAO ORAL

CHIEU 06/10/2022 (13h30 — 17h30)

Phién 1 (13h30 — 15h10):

Chi Toa: TS. Tran Chi Thanh, TS. Pham Nhuw Viet Ha

Thw ky: 7S. Duwong Thanh Tung, ThS. Hoang Tan Hung

1. | 13h30—13h50 | Nghién ctru vé twong quan phan rong s | Hoang Tan Hung
dung mo hinh ty 1€ truot Vién Khoa hoc va Ky thudt

hat nhan

2. | 13h50 — 14h10 | Tinh toan Iya chon cAu hinh va phan tich cac | Nguyén Thi Dung
déc trung vat ly cho vung hoat 16 phan ang | Vién Khoa hoc va K3 thudt
mo dun nho loai nudce ap luc cong suat 200 | par nhdn
MW nhiét

3. | 14h10 —14h30 | Xay dyng phan mém thu nhan, biéu dién | Phan La Son
thong tin dung cho 16 phan ing hat nhan Ba | gy Nghién ciru hat nhdn
Lat

4. | 14h30—14h50 | Kiém chung mé phong don pha d6i luu ty | Truwong Hoang Tuin
nhi‘én b@n trong 6ng hinh tru thang dung boi Trung tdm Hat nhan Tp. Hé
phan mém ma nguén mé nekRS Chi Minh

5. | 14h50 —15h10 | Tong quan vé nhién liéu hat nhan cho 16 | Nguyén Vin Tuang

Vien Cong nghé xa hiém

15:10 - 15:50

- Nghi gidi lao
- Trinh bay cac bao cao Poster

Phién 11 (15h50 — 17h10):
Chii Toa: TS. Trinh Anh Diic, TS. Nguyén Hao Quang
Thw ky: ThS. Liong Manh Hing, ThS. Duong Birc Thang

6.

15h50 — 16h10

Phan tich va dénh gia hiéu qua cac thiét bi
siéu am ho trg cac qua trinh hoa tach thude
linh vyuc cong nghé hoa hoc

Hoang Xuan Thi
Vien Cong nghé xa hiém

16h10 — 16h30

Nghién ctru xay duyng quy trinh xac dinh
lugng vét mot s6 nguyén to dat hiém trong
mau thit va ndi tang lon bang k¥ thuat ICP-
MS

Ngb Quang Huy
Vien Cong nghé xa hiém

16h30 — 16h50

Hoat d6 cua mot sb déng vi phéng xa nhan
tao ¥'Cs, 9Sr va 2%9240py trong dat bé mit
tai tinh Dong Nai

Vwong Thi Thu Hing
Vién Nghién cvru hat nhan

16h50 — 17h10

Pénh gia hiéu tmg tu hip thu dbi véi phép
do tong hoat do phong xa beta trong cac
mau nude sir dung hé do téng hoat do alpha
va beta

Poan Thi Thanh Nhan

Trung tém Hat nhdn Tp. Ho
Chi Minh
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SANG 07/10/2022 (8h30 — 12h10)

Phién 111 (8h30 — 10h10):
Chii Toa: TS. Nguyén Hao Quang, TS. Tran Ngec Toan
Thw Ky: TS. Lé Ngoc Thiém, TS. Phan Viét Cuong

10.

8h30 — 8h50

Characteristics of the reference X-ray
narrow-spectrum series at SSDL of Institute
for Nuclear Science and Technology

Pang Thi My Linh
Vien Khoa hoc va Ky thudt
hat nhan

11.

8h50 — 9h10

Monte Carlo EGSnrc and Python Spekpy
simulations of x-ray spectra and HVL
in mammography.

Bui Ngoc Huy
Vieén Nghién ciru hat nhan

12.

9h10 —9h30

Dénh gia lidu hiéu dung chiéu ngoai trong
dat sir dung ResRad-Onsite

Nguyén Thi Thanh Nga
Vién Nghién curu hat nhan

13.

9h30 — 9h50

Thiét 1ap hé do bang ky thuat Tomography
Gamma Scanning d€ kiém tra chat thai
phong xa phéan bo khong dong nhat

Trang Thé Pat
Vién Nghién ciru hat nhan

14.

9h50 — 10h10

Nhan dién dé)ng vi phong xa véi Deep
learning

Phan Tuin Anh
Trung tdm Nghién cuu va
Trién khai cong nghé buc xa

10h10 - 10h30

Gidi lao

Phién 1V (10h30 — 11h50):
Chu toa: PGS.TS. Pham Dirc Khué, TS. Phan Viét Cwong
Thw ky: TS. Lé Xudn Chung, ThS. Duwong Dirc Thing

15.

10h30 — 10h50

Phét trién Faraday Cup nham kiém soat
dong trén hé thong mdy gia toc hat nang
luong cao

Mai Van Dién
Vien Khoa hoc va Ky thuat
hat nhan

16.

10h50 - 11h10

Thiét ké ché tao va chay thir nghiém mach
do dong proton trén may gia toc HIC-
KOTRON13

Nguyén Tuin Anh
Trung tam Chiéu xa Ha Ngi

17.

11h10 - 11h30

Mo phong phat tan Cesium-137 trong nudce
bién do1 v61 sy cO Fukushima s dung
DELFT-3D va FLEXPART

Tran Quang Thién
Vi¢gn Nghién cizu hgt nhan

18.

11h30 — 11h50

Modeling of transport of radioactive

particles in cows digestive tract

Vo6 Van Tién
Trung tam Hgt nhan Tp. Ho
Chi Minh

CAC BAO CAO POSTER

CHIEU 06/10/2022 (15:10 — 15:50): PHIEN POSTER
Chii tich: PGS. TS. Pham Dirc Khué/ TS. Nguyén Hao Quang

Thanh vién: TS. Trinh Anh Duc, TS. Pham Nhw Viét Ha, TS. Phan Viét Cuwong, TS. Lé Ngoc
Thigm, TS. L& Xuan Chung

Thu ky: ThS. Hoang Tin Hung, ThS. Lwong Manh Hing; ThS. Dwong Duc Thing

19.

Céc thiét bi hoa hoc song am st dung trong phong thi nghiém,
san xuat thu nghiém (can cong nghiép) va cong nghiép

Hoang Xuan Thi
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Vien Cong nghé xa hiém

Iridium-192 sau sir dung trong luu trit ngudn thai bang may
phét tia X Rigaku-00EGM.

20. | Nghién clru xay dung quy trinh phén tich methyl thuy ngén Nguyén Thi Hang
trong mau tram tich bang phuong phap hién dai Vién Cong nghé xa hiém

21. | Nghién ciru tong hop vét liéu sensor trén nén nano oxit | Bli Céng Trinh
ziconium/Europium Vién Cong nghé xa hiém

22. | Nghién ciru thu hdi k&m tir bui 10 hd quang luyén thép bang | Nguyén Dinh Piing
phuong pha amoni Vién Cong nghé xa hiém

23. | Dir liéu quan tric phong xa moi trudng tryc tuyén tir 2016 dén | Nguyén Thj Oanh
2022 Vién Khoa hoc va Kj thugt

hat nhan
24. | St dung phwong phap chup anh phong xa dé kiém tra ngudn | Pham Quynh Giang

Vién Nghién ciru hat nhan

Tong cong: 24 béo cao

18 béo cao Oral
06 bao cao Poster
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CHUONG TRINH LAM VIEC

TIEU BAN B: UNG DUNG KY THUAT HAT NHAN

TRONG CAC NGANH KINH TE-XA HOQI

chon tao gidng rau mudng chiu han min
bang chiéu xa tia gamma

TT Thoi gian Tén bao cao Nguoi trinh bay
CAC BAO CAO ORAL

CHIEU 06/10/2022 (13h30 — 17h30)

Phién 1 (13h30 — 15h10):

Chii Toa: TS. Tran Minh Quynh

Thuw ky: CN. Vii Thi Hién

1. | 13h30 - 13h50 | Panh gia chat lugng hinh anh cua hé thong | Ngé Vin Thién
chup anh phong xa k§ thuat so trong cong | Trung tam Pdnh gid khong
nghi¢p pha hiy

2. | 13h50 — 14h10 | So sanh k¥ thuat xa tri 3D-CRT, IMRT va | Trinh Thi Mai
Xa tri lap the dinh vi than dsi 108

3. | 14h10 — 14h30 | So sanh ké hoach diéu tri ung thu di can ndo | Trwong Minh Tan
su dung ki thuat xa tri 1ap thé c6 xoay bé}n Dai hoc Khoa hoc tw nhién
va khong xoay ban trén may gia toc Dai hoc Quéc gia Tp. Ho Chi
TRUEBEAM tai B¢nh vign Ung budu | Mminn
TPHCM

4. | 14h30 — 14h50 | Nghién gL’t‘u vai tro tién luong cta gié tri hép Nguyén Thi Ha
thu chuan qlSF'FDG PET/CT & b:énh nhan Bénh V|én Trung wong Qudn
ung thu biéu m6 vay thuc quan di€u tri hoa | 75i 108
- xa triét can

5 | 14h50 — 15h10 | Nghién clru nguon vat liéu ban dau phuc vu | Hd Thi Hwong

Vien Han lam Khoa hoc va
Cong nghé Viét Nam

15:10 - 15:50

- Nghi gidi lao
- Trinh bay cac bao cao Poster

Phién 11 (15h50 — 17h30):
Chii Toa: PGS.TS. Nguyén Thi Kim Dung
Thw ky: Ths. Tran Xudn An

6.

15h50 — 16h10

Xac nhan gia tri su dung cua phuong phdp
dinh lugng vi sinh vét hiéu khi trong mau
thuc pham chic ning phuc vu xay dung
phong thi nghiém vi sinh dat tiéu chuén
ISO/IEC 17025:2017 tai Trung tdm Chiéu
xa Ha Noi

Tran Xuan An
Trung tm Chiéu xg Ha Ngi

16h10 — 16h30

Nghién ciru, ché tao tinh bot nhya nhiét déo
(TPS) tir ngudn tinh bot san

Pam Thi Tam
Trung tam Chiéu xa Ha Ngi

16h30 — 16h50

Xay dung k¥ thuat soi gamma 2 chiéu phuc
vu khao sat phan bo luu chat trén khay cua

Nguyén Thanh Chau
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thap chung cét trong nha may loc héa dau
bang mo phong Monte Carlo

Trung tam Ung dung ky
thudt hgat nhéan trong cong
nghi¢p

16h50 — 17h10

banh gia kha nang phan huy nhom thudc trir
nam Triazole ciia mot sb ching vi khuan
phan lap duogc tai Ba Lat

Lwong Thi Tham
Vign Nghién cizu hat nhéan

10.

17h10 —17h30

Klém ching phuong phap tinh hé s6 phan
bo cua cac chat danh dau khi PFCs trong hai
pha hydrocarbon-khi bang thuc nghiém

Lé Van Son

Trung tdm Ung dung ky
thugt hgt nhan trong cong
nghi¢p

SANG 07/10/2022 (8h30 — 11h30)

Phién 111 (8nh30 — 10h10):
Chii Toa: TS. Pham Ngoc Dong
Thu ky: ThS. Nguyén Nho Lin

11.

8h30 — 8h50

Thiét ké dau do gamma va neutron nhiét st
dung SIPM va tinh thé nhap nhay
CLYCLCE

Nguyén Thanh Hiing
Trung tam Chiéu xa Ha Ngi

12.

8h50 — 9h10

Téng hop nanosilic tir tro trdu bang phuong
phép ket tua trong trudng cao

Vii Thi Phuée
Vien Cong nghé xa hiém

13.

9h10 —9h30

Xay dung h¢ do gamma don kénh dua trén
tinh thé nhap nhay Nal(TI) va nhan quang
dién silicon — SiPM, tng dung trong chyp
anh cit l6p tia gamma céu hinh mot nguén
— mot dau do

Lai Viét Hai

Trung tam Ung dung ky
thudt hgt nhén trong cong
nghi¢p

14.

9h30 — 9h50

Nghién ctru anh hudng ctia phuong phap Xt
ly hat gidng dau tuwong trudc gieo trdng
bang btrc xa gamma Co-60

Nguyén Xuan Tung
Trung tm Chiéu xg Ha Ngi

15.

9h50 - 10h10

Nghién ctu xay dung chuong trinh phén
doan khoi u tur hinh anh cong hudng tir ndo
ho tro 1ap ké hoach xa phau nao

Nguyén Tuin Kién
Truong Pai hoc Bach Khoa
Ha Ngi

10h10 - 10h30

Gidi lao

Phién IV (10h30 — 11h50):
Chu toa: TS. Trinh Anh Durc
Thu ky: ThS. Nguyén Thi Thom

16.

10h30 — 10h50

Nghién ctru déac diém dong hoc nudc dudi
dat tang pleistocene trén — qp 3 khu vuc bac
song Tieén bang k¥ thuat thuy van dong vi

Nguyén Pham Twong Minh
Trung tam Hat nhan Tp. Ho
Chi Minh

17.

10h50 - 11h10

Nghién ctru dgc diém phan b thanh phan
cap hat va nguyén to trong tram tich ven
bién Binh An - tinh Soc Trang

V6 Thi Méng Tham
Vién Nghién cizu hat nhan
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18.

11h10 - 11h30 | Nghién ciru déc diém thanh phan dong vi
bén delta 2H va delta *®0 trong nudc mua

khu vuc ndi thanh Ha Noi

Mai Pinh Kién
Vién Khoa hoc va Ky thugt
hat nhén

19.

11h30 — 11h50 | Panh gia d4u hiéu dong vi bén C-13 trong

mot so loai vi nhua

Vi Thi Hién
Vien Khoa hoc va Ky thudt
hat nhan

20.

11h50 — 12h10 | Xac dinh ngudn goc, mic dong gop 6 nhiém
Amoni va Nitrat vao moi truong nuéc mat
doan thuong nguon song Nhué bang k¥

thuat dong vi va ky thuat lién quan khac

Nguyén Thi Twoi
Trung tdm Chiéu xg Ha Ngi

CAC BAO CAO POSTER

CHIEU 06/10/2022 (15:10 — 15:50): PHIEN POSTER
Chii tich: PGS. TS. Nguyén Thi Kim Dung

Thanh vién: TS. Trinh Anh Dirc, TS. Trin Minh Quynh, TS. Phgm Ngoc Dong,
TS. Lé Ngoc Thiém, ThS. Ddang Thi Thu Hong
Thuw ky: ThS. Nguyén Nho Lin

xéc dinh van téc nudc trong dong tham wu tién qua dap dat

21. | Khao sat kha nang I}ép phu xanh methylen cua vat licu | Pham Bdo Ngoc

22. | Khao st hiéu qua bao vé birc xa cho té bao lympho ngudi va | Vii Ngoc Bich Pao
nguyén bao s¢i nguoi cua liposome dong goi quercetin Vién Nghién cizu hat nhan

23. | Ung dung phuong phép danh dau két hop do dién thé ty nhién | Huynh Thi Thu Huwong

Trung tdm Ung dung kj
thudt hat nhéan trong cong
nghiep

24,

Nghién ctru phuong phap chuyén d6i hinh anh cat I6p chan
doan sang cau trac hinh hoc cho chuong trinh mé phong
PHITS

BUi Tién Hung
Vién Nang lwong nguyén ti
Viét Nam

25.

Xay dung va Tham dinh phuong phap phén tich ton du dung
moi (acetonitrile) trong san pham dugc chat phong xa
(18F-FDG) bang séc ky khi

Lé Thi Thu Hién
Trung tm Chiéu xg Ha Ngi

26.

CAu hinh chup anh cét 16p phat xa don photon (SPECT) phuc
vu nghién cau mo hinh dong chay.

Nguyén Vin Chuan

Trung tdm Ung dung kj
thudt hgat nhéan trong cong
nghiép

27.

Khao sat, danh gia thanh phan dong vi phan tir nudc mat luu
vuc song day bang thiét bi phan tich laser dong vi phén tu
nudc

Nguyén Thi Thom
Trung tam Pao tao hat nhan

28.

Nghién ciru thiét 1ap quy trinh phan tich mét s hop chat dénh
dau perfluorocarbon (PFC) trong méu khi mo dau bang
phuong phap giai hap nhiét ket hop sac ky khi khoi pho

Nguyén Thi Kim Anh
Trung tam Ung dung ky
thudt hgat nhéan trong cong
nghi¢p

29.

Nghién ctu thiét ké ché tao thiét bji FMI kiém tra ngap lut
chan dé gian khoan dau bang phuong phép gamma truyén qua

Piang Quéc Triéu
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Trung tam Ung dung ky
thudt hgat nhéan trong cong
nghi¢p

30.

Nghién ciru ché tao vat liéu nanocomposite Cu/TiO, bang
phuong phap chiéu xa chum tia dién tir lam xuc tac quang hoa
Xt ly chat hitu co trong nudc ri rac

Nguyén Chi Thuan
Trung tam Nghién ciu va
Trién khai cong nghé buc xa

cac nha may nhiét dién

31. | Nghién ctru xay dyung quy trinh kiém tra méi han ndi tim vat | Pao Pinh Ding
liéu thép khong gi austenitic theo quy pham ASME Trung tam Ddnh gid
khéng pha huy
32. | Nghién ctru xay dung chuong trinh kiém tra hé thdng duong | Nguyén Vin Duy
ong hoi chinh bang viéc sir dung cac phuong phap NDT trong | 7yyng  tam  Ddanh  gia

khéng pha huy

33.

So sanh viéc 1ap ké hoach xa tri bénh nhan ung thu vom hau
bang ky thuat diéu bién thé tich hinh cung VMAT gitra chim
tia loc phing FF va khong loc phang FFF trén may xa tri gia
t6c TRUEBEAM tai bénh vién ung buéu thanh phd ho chi
minh

Ho Tan Hiéu
Dai hoc tha hoc Tur nhién,’
Bai hoc Quoc gia Thanh pho
Ho Chi Minh

34.

So sanh sy khac nhau vé liéu luong gitra ky thuat Jaw

Hé Hoang Than

Tracking va khdng Jaw Tracking trong xa tri diéu bién cuong | Banh  vien Ung  buwou
d6 chum tia cho budu thé tich 1on Tb- H4 Chi Minh
35. | Pam bao chat lugng cua ké hoach diéu bién thé tich (VMAT) | Lwong Thi Oanh
sir dung thiét bi do lidu EPID va ArcCHECK. Benh  vien Ung  buou
Tp. Ho Chi Minh

36.

Pinh luong acid ursolic trong hé ticu phan nano lipid bang
phuong phap sac ky l6ng hiéu nang cao

Nguyén Ngoc Thay Trang
Vi¢gn Nghién cizu hgt nhan

Tong cong: 36 bao cao

20 bao céo Oral
16 bao cao Poster
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PO TIET DIEN VI PHAN THEO GOC CUA PHAN UNG B(p, a0)*Be
VOI NANG LUQNG E,= 2.5 MeV

ANGULAR DIFFERENTIAL CROSS SECTION MEASUREMENT FOR THE B(p, ao)®Be
REACTION WITH Ep = 2.5 MeV

DO THI KHANH LINH™*, LE XUAN CHUNG?, LE TUAN ANH!, TRAN THE ANH?,
NGUYEN TUAN ANH*, MAIT VAN DIEN?, BUI THI HOA®, PHAM PUC KHUE?,
NGUYEN THE NGHIA?, VA TRAN DINH TRONG?

YVien Khoa hoc va K7 thudt Hat nhan;
2Vién Vat ly, Vién Han lam Khoa hoc va Cong nghé Viét Nam;
8 Trieong Dai hoc Khoa hoc tw nhién, Pai hoc Quéc gia Ha N¢i ;
*Trung tam Chiéu xa Ha N§i;
*Email: dolinh.nt@gmail.com

Tom tat: Béo cao trinh bay cac két qua phép do tiét dién vi phan & cac goc 70°, 90°, 120°, va 150° cua
hat san pham (ao) tir phan tng B(p, ao)®Be do chum proton ning lugng 2.5 MeV bin pha trén bia boron
tu nhién. Thi nghiém dugc thyc hién trén may gia toc pelletron 5SDH-2 thudc trudng Pai hoc Khoa hoc
Tu nhién - Pai hoc Québc gia Ha Noi. Tir két qua thuc nghiém, ta thu duoc sy twong ddng tdt giira két
qua do thyc té va cac sé liéu da dugc cdng b trude do. Thi nghiém mé ra viéc sir dung may gia tdc
HUS Pelletron trong nghién ciru phan tng hat nhan.

Tir khoa: Phan ing “'B(p, a)®Be, tiét dién vi phan theo géc, pelletron 5SDH-2.

Abstract: The report presents experimental differential cross-section measurements at angles of 70°, 90°,
120°, and 150° of out-going particles (ao) from the *B(p, ao)®Be reaction induced by 2.5 MeV proton beam
bombarding on the natural boron target, performed on the 5SDH-2 pelletron accelerator in Hanoi
University of Science (HUS). A good agreement has been found between the obtained results and the ones
from the literature. This experiment opens the utilization of the HUS pelletron in nuclear reaction study.

Keywords: B(p, a)°Be reaction, differential cross-section, pelletron 5SDH-2.

NGHIEN CUU ANH HUONG CUA MQT SO PHUONG PHAP TIEN XU LY KET
HOQP CHIEU XA CHUM TIA BIEN TU DAI LIEU KIEM DICH BEN CHAT LUQNG
QUA NHAN “EDOR” XUAT KHAU

RESEARCH OF THE EFFECT OF PRE-TRAEATMRNT METHODS COMBINED WITH
ELECTRONIC RADIATION RADIATION ON THE QUALITY OF EXPORT “EDOR” LONGAN

CHU NHUT KHANH**, NGUYEN THI LY, CAO VAN CHUNG!, PHAM THI THU HONG?!, POAN BINH!,
TRAN HOA TRUC? NGUYEN TRAN DIEM HA?

! Trung tdm Nghién c:zu va Trién khai cong ngh¢ birc xa,
*Truong dai hoc su pham cong nghé Tp. Ho Chi Minh
*Email: cnktravin@gmail.com

Tom tat: St dung birc xa chum tia dién tir (EB) nhu mot bién phap xir Iy kiém dich khi xuat khau tréi
cdy tuoi dang 1 xu huéng phat trién trén thé gisi. Trong nghién ctu nay, viéc thuc hién bién phap tién
xtr ly hoa chat két hop véi chiéu xa EB dé han ché mirc ¢6 hoa nau cua qua nhin Edor da dugc nghién
ctru. Nhin dugce dem xur ly bang SO, hoic dung dich HCI 1,5N/20 phut trude khi chiéu xa EB & liéu
kiém dich tdi thiéu 400 Gy va sau dé duoc bao quan & didu kién thuong mai gia dinh (nhiét do 25-26°C,
am d6 75— 80%). Két qua cho thay, tién xir ly bang hda chat da han ché sy suy giam ham lugng phenolic
cling nhu 1am giam chi sb hoa nau (BI) & cac mau thi nghiém so voi PC (qua khong xir Iy hda chit,
khéng chiéu xa). Ngoai ra, mirc d6 hao hut khdi lwong, TSS, ham luong acid tdng, vitamin C,... & cac
mau c6 xir ly héa chat ciing thay d6i khong dang ké so véi DC. Dac biét, xir ly héa chat con han ché
dugc mie d6 hu hong do thdi rita nén kéo dai thoi gian bao quan (thoi gian bao quan 1én dén 22 ngay
thay vi chi ¢6 12 ngay & mau ddi chimng). Vi vay, phuong phap két hop xt ly SO, véi chiéu xa EB 400
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Gy c6 thé sir dung dé xir Iy kiém dich nhan Edor xuét khau; va xu Iy bang HCI 1,5N nén dwoc xem xét
dé thay thé phuong phap xong SO- truyén thong.

Tir khoa: Chiéu xg, nhan Edor, tién xi 1y, xiz Iy HCI, xa¢ Iy két hop, xéng SO».

Abstract: Electron beam (EB) iradiation are used to as a quarantine treatment when exporting fresh fruit
is development trend in the world. In this study, the effect of EB irradiation treatment in the quarantine
dose (400 to 1000 Gy) on the quality of export "Edor" longan was investigated. Investigation of chemical
pre - treatments measure combined with EB irradiation to decrease pericarp browning of longan has also
been carried out. “Edor” longan were treated by SO, fumigation or dipping in 1,5 N HCI solution for 20
min after EB irradiation at low quarantine dose (400 Gy). Untreated and non-irradiated fruits were used
as control. That all were then stored assumed commercial conditions (25-26°C). The results showed that
the treated samples delayed a decrease in the total phenolic content and had lower pericarp browning
than control. In addition, the treated samples were no significantly difference in terms of weight loss,
TSS, total acid content, vitamin C, ... compared with the control. In particular, the treated samples had
delayed the degree of damage level due to rotting when inextending shelf life up to 22 days compared
the control (12 days). Therefore, the method of combining SO, fumigation treatment with EB irradiation
(400 Gy) can be used for quarantine treatment of export "Edor" longan; and treatment with 1,5 N HCI
solution can be considered to replace the traditional SO, fumigation method.

Keywords: Compining treatment, dipping in HCI solution, irradiation, “Edor ”longan, pre-treatments,
SO, fumigation.

GIOI THIEU VE PAT HIEM VA UNG DUNG PAT HIEM TRONG NONG NGHIEP
Vién Cong nghé xa hiém, Vién Nang lwong nguyén tir Viét Nam

Tom tat: Bat hiém da tro thanh loai nguyén liéu ti can thiét cho cac nganh cong nghé miii nhon tai cac
qudc gia phat trién. Dat hiém c6 mat trong hau hét cac san pham cong nghé cao ... Ngudn tai nguyén
nay con duge vi nhu: “Vii khi cta thé ky”, caa cach mang céng nghé cao. Bén canh viéc tng dung dét
hiém trong cong nghiép, dic biét 1 cong nghiép céng nghé cao, dit hiém con dwoc dung rat rong réi
trong néng nghiép va mang lai hiéu qua kinh té cao do 1am ting niang suit va tang chét lugng ndng san.
Tai Viét Nam, udc tinh trir luong tai nguyén dat hiém Viét Nam c6 thé tir 17 dén 22 triéu tan. Theo Cuc
Dja chit khoang san Viét Nam, tai nguyén dat hiém ¢ Viét Nam duoc xac dinh dung trong top 5 thé
gidi. Vi vy, viéc nghién ciru tmg dung dat hiém trong néng nghiép noéi chung, trong trong trot va chin
nudi noi riéng 1a viée rat c6 y nghia. Trong khudn khd bao cao nay xin gidi thiéu vé dat hiém va ung
dung cua dat hiém trong ndng nghiép. Cac nghién ciu nay da dugc cac nha khoa hoc thé givi va Vit
Nam nghién ctu, tng dung trong rat nhiéu linh vuc trong ndng nghiép nhu: tng dung dat hiém trong
trong trot, tng dung dat hiém trong chan nudi va ing dung dét hiém trong nuéi trong thay san. Dat hiém
g dung trong trong trot lam tang nang suat va chat luong cua ndng san, tng dung trong chin nudi
gitp vat nudi kich thich ting trudng va tang ti 16 khang bénh cua vat nudi, wng dung trong nudi trong
thay san tang trong vat nudi, giam chi phi thie an (10%), vat nudi sdng khoe hon, giam bénh tat, giam
ty 18 tir vong, ting ning suat va chat luong thyc pham, ... va diéu quan trong nhat 1a vin d¢am bao an
toan dbi vai dong vat va ngudi st dung san pham dong vat.

Tur khoa: Pat hiém, Pat hiém trong ndng nghiép, phu gia thizc dn.
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UNG DUNG KY THUAT PONG VI BEN TRONG XAC THU'C CHAT LUQNG VA
PHAN BIET NGUON GOC PIA LY CUA SAN PHAM NONG SAN

APPLICATION OF THE STABLE ISOTOPE TECHNIQUE IN THE DISTINCTION OF
GEOGRAPHIC AUTHENTICITY OF FOODSTUFFS AND ALSO IDENTIFICATION OF FOOD
ADULTERATION

HA LAN ANH*, VO THI ANH, VU THI HIEN, VU HOAIL MAI BiNH KIEN

Vién Khoa hoc va Ky thugt hat nhan
*Email: meetanh@yahoo.com

Tom tat: Muc dich ciia béo céo 1a gioi thiéu tong quan van dé ng dung ky thuat dong vi bén trong linh
vuc Xac thuc chat lugng va phan biét ngudn goc dia ly cua san pham ndng san. Trong bao cao ung dung
cu thé trong linh vuc x&c thuc chat lwong san pham 1a cin ct ddu hiéu khac biét cua thanh phan §13C
trong duong tach tir nudc ép tao tuoi cling nhu mot s6 cac san pham nude to nguyén chét ¢ gia tri
trong khoang tir -27,00%o dén -24,00 %o , va duong la san pham cia cay mia quang hop theo chu trinh
C4 gia tri 813C trong khoang -13,00%o dén -11,00%o dé xac dinh su pha tron duong C4 vao mot sé san
pham nude ép tao trén thi truong Viét Nam. V& van d& phan biét ngudn géc dia ly, mot nghién ctu cu
thé vé phan biét dau tay tai hai ving trong khac nhau 1a Pa Lat va Moc Chau str dung thanh phan dong
vi bén 32H va 8180 duoc trinh bay. Cu thé, gia tri 52H trung binh trong nudc chiét tir dau tay trong &
Moc Chau (-42,83%o) giau hon so véi gia tri thu duoc trong mau tai Pa Lat (-53,99%o). Nguoc lai, gia
tri 8180 trung binh trong nudc dau tay trong & Moc Chau (-9,25%o) lai nghéo hon so véi gid tri ghi nhan
dugc véi miu & Pa Lat (-5,67%o). Két qua danh gia cho thay, & mirc ¥ nghia théng ké 0=0,05, cé su
khac biét rd rang giira thanh phan dong vi bén 82H va 8180 trong cac mAU tai M¢c Chau va ba Lat véi
cac gia tri p < 0,001. Ngoai ra, cac gia tri 52H va 8180 mau tai mdi ving c6 mdi twong quan chat che
va c0 thé phan biét duoc dya vao vi tri ciia dudng twong quan so v6i dudng nude khi tuong toan cau.

Tur khoa: Thanh phan dong vi bén (82H, 513C, §180), Nudc ép tao, Dau tay, Sy pha tron, Phan biét
nguon goc dia ly

Abstract: The purpose of the talk is to present an overview of the application of stable isotope
techniques in the field of quality authentication and geographical identification of agricultural products.
The specific application case in the field of product quality authentication is based on the distinctive
sign of the component §'3C in sugar separated from fresh apple juice as well as some valuable pure apple
juice products has ranged from -27.00%o to -24.00%o., and sugar is the product of photosynthesis plants
according to C4 cycle, the value §'3C in the range -13.00%o to -11.00%o to determine the mixing C4
sugar into some apple juice products on the Vietnamese market. Regarding the geographical origin, a
specific study on distinguishing strawberries in two different growing regions, Dalat and Mocchau using
stable isotope composition 8°H and 80 is presented. Specifically, the mean value of &°H for
strawberries grown in Mocchau (-42.83%o) was more enriched than that in Dalat (-53.99%e). In contrast,
the value of 380 for strawberries grown in Mocchau (-9.25%o) is more depleted than in Dalat (-5.67%o).
The evaluated results show that at the statistical significance level 0=0.05, the §°H and 5'®O values
obtained for Mocchau and Dalat samples are clearly different with the p-values < 0.001. In addition, the
8?H and 380 values obtained for the samples in each region are strongly correlated, and they can be
distinguished based on the position of the correlation line relative to the global meteoric water line.

Keywords: Stable isotope compositions (02H, 613C, 0180), Apple juice, Strawberry, Adulteration,
Distinction of geographic authenticity
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TIEU BAN A: VAT LY, CONG NGHE HAT NHAN
VA CAC VAN BE LIEN QUAN
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NGHIEN CUU VE TUONG QUAN PHAN RONG SU DUNG MO HINH TY LE TRUQT
A STUDY OF VOID FRACTION CORRELATIONS USED SLIP-RATIO MODELS

TRAN THANH TRAM*, HOANG TAN HUNG, DUGNG THANH TUNG

Y Trung tam Pao tao hat nhan, 140 — Nguyén Tuan, Thanh Xuan Trung, Thanh Xuan, Ha Ngi
% Trung tam Nang hwong hat nhan, Vién Khoa hoc va Kj thudt hgt nhan
179 — Hoang Quac Viét, Cau Giay, Ha Ngi
*Email: tttram80@yahoo.com

Tom tat: Do rong, phan dién tich mat cét pha khi chiém chd trong kénh dan, 1a mot thong sé quan trong
trong nghién ctu thiy nhiét dong hai pha, dya vao do xac dinh ap suat thanh phan, toc do dong chay,
truyen nhiét va chuyén doi kleu dong chay. Tuy nhién, théng sé nay khong thé duoc tinh toan truc tiép
tir toc do dong chay ciia mdi pha vi pha khi thuong duoc xem xét chuyén dong nhanh hon pha 1ong
trong dong chay hai pha. Muc dich cta nghién ciru nay 1a danh gi4a mé hinh phan réng bang cach sir
dung cac md hinh ty 1¢ truot khac nhau. Phan réng co thé bi anh huong boi chét lugng hoi, nhiét do, ap
suat huéng dong chay, ché do tuan hoan, ma sat thanh va hinh hoc caa hé thong. Vé mat ly thuyet phan
rong duge xac dinh nhu mot ham cua ty 1¢ truot, chat lwong hoi, mat d va 6 nhét. O mot &p suit nhat
dinh, céc bién chu yéu duoc xac dinh bang cach st dung bang hoi. Ching t6i tién hanh danh gia phan
rdng bang cach so séanh véi dit liéu thi nghiém ¢ cac ap suat khac nhau dwa trén cac sb liéu thuc nghiém
da dugc do trén kénh ngang va kénh dung. Cac két qua so sanh cho thay rang trong khi tuong quan do
réng Smith ban dau vai k = 0,4 ¢6 thé ap dung cho cac hé kénh ngang, thi trong quan stra doi voi k =
0,2 ¢6 thé &p dung cho cac hé kénh ding.

Tir khoa: Bé rong, ti so trieot, kénh ngang, kénh dimg, tiwong quan.

Abstract: Void fraction, the fraction of the channel cross-sectional area occupied by the gas phase, is
one essential parameter in thermal-hydraulic two-phase flow study, based on which the component
pressures, flow rate, heat transfer, and flow pattern transitions are determined. However, this parameter
cannot be calculated directly from the flow rate of each phase as the gas phase is generally considered
to move faster than the liquid phase in a two-phase flow. The purpose of this study is to evaluate the
void fraction model by using different slip ratio models. The void fraction can be influenced by mixture
quality, temperature, pressure, flow direction, circulation mode, wall friction, and system geometry.
Void fraction is theoretically determined as a function of slip, quality, density, and viscosity ratios. At
a given pressure, the variables are mainly determined using the steam table. To evaluate void fraction
models, we use experimental data measured at different pressures on both horizontal and vertical tests.
The comparison results show that while the original Smith void fraction correlation with k = 0.4 is
applicable to horizontal tests, the modified one with k = 0.2 is applicable to the vertical tests.

Keywords: Void fraction, slip ratio, horizontal test, vertical test, correlation.

TINH TOAN LUA CHQN CAU HINH VA PHAN TiCH CAC PAC TRUNG VAT LY
CHO VUNG HOAT LO PHAN UNG MO PUN NHO LOAI NUOC AP LUC CONG
SUAT 200 MW NHIET

SELECTION OF CONFIGURATION AND ANALYSIS OF PHYSICAL CHARACTERISTICS
FOR 200 MW THERMAL SMALL MODULAR PWR CORE

NGUYEN THI DUNG*, TRAN VIET PHU

Vién Khoa hoc va Ky thudt hat nhan
*Email: dungvlk52@gmail.com

Tom tat: Trong bao céo nay, cac cau hinh viing hoat cua 10 phan tmg hat nhan mé dun nho (SMR) dung
trong nha may dién hat nhan ndi duoc xay dung dua trén céc bo nhién liéu loai PWR dlén hinh. C6 3
loai bo nhién li¢u tuong Gng véi 3 d6 giau nhién li¢u khac nhau da duogc lya chon. MJi cau hinh viing
hoat s& twong tng véi mot sy sdp xép vi tri ciia cc bé nhién ligu. Tat ca cac cau hinh kha di s& dugc
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khao sat bang viéc tinh toan cac tham s6 nhu hé sb dinh cong suit va do dai chu ky nhién liéu. Dya trén
cac thong sé nay, mot cau hinh viing hoat tot nhat da duoc lya chon. Céc tham sé an toan caa cau hinh
ving hoat nay nhu hé s Doppler, hé sé nhiét 6 chat 1am cham caa d6 phan tng s& duoc dénh gia. Bén
canh d6, cac dic trung vat 1y nhu hé s6 nhan, phan bé cong suat va mat do trung binh cac dong vi hat
nhan theo thoi gian van hanh cua vang hoat sé dugc phan tich.

Tur khoa: Cdu hinh ving hoat, déc trung vat ly, bo nhién lieu PWR, SMR.

Abstract: In this report, the core configurations of a small modular reactor (SMR) used in a floating
nuclear power plant are constructed based on typical PWR fuel assemblies. Three types of fuel assemblies
have been selected corresponding to three different U-235 enrichments. Each core configuration
corresponds to an arrangement of the fuel assemblies. All possible configurations will be evaluated by
calculating parameters such as power peaking factor and fuel cycle length. Based on these parameters, the
best configuration have been selected. The safety parameters of this core configuration like the Doppler
coefficient and the moderator temperature coefficient of the reactivity will be evaluated. Besides, physical
characteristics consisting of multiplication factor, power distribution, and average atom density of
important isotopes versus burn-up time have been analyzed.

Keywords: Core configuration, physical characteristic, PWR assembly, SMR.

XAY DUNG PHAN MEM THU NHAN VA BIEU DIEN THONG TIN DUNG CHO
LO PHAN UNG HAT NHAN PA LAT

DEVELOPING INFORMATION DISPLAYING SOFTWARE FOR
DALAT NUCLEAR RESEARCH REACTOR

VO VAN TAI*, NGUYEN VAN KIEN, NGUYEN NHI BIEN, LE VAN DIEP, PHAN LA SON

Vién Nghién cizu hgt nhan
*Email: taivnchn@gmail.com

Tom tat: Phan mém thu nhan va biéu dién thong tin trén may tinh 1a mot cdng cu quan trong gitip nguoi
van hanh tuong tac véi 10 phan wng qua giao dién gitra ngudi va may (HMI). Phan mém duoc xay dung
dé thyuc hién chte nang nhan thong tin tir 3 ti diéu khién UNO251-R1 (goi tat 1a 1-UNO, 2-UNO, 3-
UNO) cua hé diéu khién ASUZ-14R qua duong truyén RS422 véi tan suat 100ms, giai ma cac goi dir
liéu va biéu dién céc trang thai, théng tin cua 10 phan ¢ng hat nhan Pa Lat trén man hinh may tinh.

Phan mém dugc phat trién trén moéi truong Window, viét bang ngdn ngir C#, ¢6 thé chay trén cac loai
may tinh hién c6 trén thi truong. Céc théng tin caa 10 phan tmg duoc biéu dién dudi dang do hoa va chi
thi s, duoc b tri thanh 3 trang man hinh. Trang thtr nhat biéu dién céc théng tin vé hé do thong luong
notron, vi tri cac thanh diéu khién, gié tri dién 4p mat can bang dé diéu khién tu dong, do phan ung...;
Trang tha hai biéu dién cac thong s6 thudc hé cong nghé cua 10; con Trang tha ba biéu dién cac trang
thai logic cua 10 phan ng.

Phan mém thu nhan va bicu dién thong tin da duoc thir nghiém tai phong thi nghiém va trén Lo phan
ng qua nhiéu dot chay lo dai ngay. Cac két qua cho thiy phan mém c6 thé hoat dong song song va cé
thé thay thé cho phan mém hién hanh duoc cung cap cing véi h¢ diéu khién ASUZ-14R.

Tir khéa: Hé biéu dién thong tin, ASUZ-14R, Lo phan iing hat nhin Pa Lat.

Abstract: The information displaying software based on a computer is an important tool for interaction
between the operator and the reactor through the human-machine interface (HMI). The software is
designed to receive data from three UNO251-R1 control system devices (referred to as 1-UNO, 2-UNO,
and 3-UNO) via three independent interfaces RS-422. The UNO devices transfer information to the
software with a periodicity of 100 milliseconds. The packet of data is decoded and displayed on the
monitor. The software is developed in the Window environment, written in the C# language, and can
operate on all kinds of computers currently. The information about operation of the Dalat reactor is
presented in the form of graphics and digital indicators, arranged into 3 screen pages. The first page shows
information about neutron parameters, of control rods position, unbalanced voltage value of automatic
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control, reactivity value, etc.; the second page shows the technological parameters; and the third page
shows the states of discrete signals of the reactor [1]. The software has been tested at the laboratory and
Dalat reactor and compared with the existing software of the ASUZ-14R control system of the Dalat
nuclear research reactor. The experimental results show that the functions of the two software are
equivalent. The information displaying software can work in parallel and can replace the current software
of the ASUZ-14R control system.

Keywords: Information displaying system, ASUZ-14R, Dalat reactor.

KIEM CHUNG MO PHONG PON PHA POI LUU TU NHIEN BEN TRONG ONG
HINH TRU THANG PUNG BOI PHAN MEM MA NGUON MO NEKRS

BENCHMARK OF SINGLE-PHASE NATURAL CONVECTION IN VERTICAL PIPE FLOW
USING OPEN-SOURCE SOFTWARE NEKRS

TRUONG HOANG TUAN

Trung tm Hat nhan thanh phé Ho Chi Minh
Email: truong.hoang.tuan@cenutech.vn

Tom tit: B6i luu ty nhién 1a mot hién twong quan trong cho rat nhiéu quy trinh cong nghiép. Pic biét,
sau sy c6 nha may dién hat nhan Fukushima Daiichi, hé thong lam mat thu dong van hanh bai hién
tugng d6i luu tu nhién rat duoc quan tam. Bé nghién cau hién tugng trén, phan mém phan tich dong
hoc chat lwu ma nguon mo nekRS da duoc sir dung dé mé phong truyén nhiét bén trong dng hinh tru
dang cé chiéu dai hiru han. Phan tich duoc thyuc hién cho nhiéu gia tri so Rayleigh khac nhau véi ngudng
trén 1a 1.0E14. Gia tri s6 Nusselt duoc dy doan va so sanh voi cac tuong quan d6i luu tw nhién khac
nhau. Két qua cho thdy hé sb truyén nhiét bén trong ong hinh tru ding ¢6 chiéu dai hitu han rat tuong
thich véi cac két qua thuc nghiém truyén nhiét di luu ti nhién cho tam thing ding. Ngoai ra, két qua
tinh toan trudng van toc va nhiét d6 cua dong chay ciing dugc trinh bay dé phan tich va hiéu rd hon vé
dong chay ciing nhu hiéu eng dng khoi cua ching.

Tur khoa: Paoi luu tw nhién, phan tich sé dong hoc chat luwu, mé nguon mé, nekRS.

Abstract: Natural convection is a vital phenomenon for many industrial processes. In particular, after the
Fukushima Daiichi nuclear power plant disaster incident, the passive cooling systems driven by natural
convection have attracted many research interests. The thermodynamics and heat transfer inside the
vertical cylindrical tube with a finite length was estimated using the open-source computational fluid
dynamic software nekRS to apprehend the natural convective flow characteristics. Numerical
computations were performed, varying Rayleigh numbers up to 1.0E14. The Nusselt numbers were
predicted and compared to diverse experimental natural convection correlations available in the literature.
The results showed the similarity between the heat transfer coefficients inside the vertical pipe with finite
length and those experimented on vertical plates. In expansion, the velocity and temperature fields
illustrated and analysed the duct flow plus its chimney effect.

Keywords: Natural convection, computational fluid dynamics, open-source, nekRS.

TONG QUAN VE NHIEN LIEU HAT NHAN CHO LO PHAN UNG NGHIEN CUU
NUCLEAR FUEL FOR RESEARCH REACTOR: A REVIEW

NGUYEN VAN TUNG, NGUYEN TRONG HUNG
Vién Cong nghé xga hiém
Email: tungnv.88@gmail.com

Tom tit: Bao cdo nay trinh bay tong quan vé nhién ligu hat nhan cho 10 phan ing nghién ciru, qua trinh
chuyén doi nhién liéu tir nhién liéu d6 lam giau cao (HEU) vé nhién liéu d6 lam giau thap (LEU) hién
nay trén thé gigi va tai Viét Nam. Bao cao ciing trinh bay vé c&c dang nhién liéu, qué trinh ché tao cua

19



Hoi nghi Khoa hoc va Cong nghé hat nhan can bg tré nganh nang luong nguyén tir lan thir VII, Ha Néi, 06-07/10/2022

chung va viéc s dung dang duoc ap dung hién nay. Day 1a budce d4u cho qué trinh nghién ctiu vé cong
nghé ché tao nhién liéu hat nhan cho 10 phan ung nghién cau tai Viét Nam.

T khoa: Lo phan ing nghién cizu, nhién liéu hat nhdn...

Abstract: This report presents an overview of nuclear fuels for research reactors, the process of converting
fuel from high-enrichment fuel (HEU) to low-enrichment fuel (LEU) currently on the world and Vietnam.
The report also presents the types of fuels, their manufacturing processes and the current use. This is the
first step for the research on the technology of manufacturing nuclear fuel for research reactors in Vietnam.

Keywords: Research reactor, nuclear fuel...

PHAN TiCH VA PANH GIA HIEU QUA CUA CAC THIET BI SIEU AM HO TRQ
CAC QUA TRINH HOA TACH THUQC LINH VU'C CONG NGHE HOA HQC

ANALYSIS AND ASSESSMENT FOR EFFICIENCY OF ULTRASONIC EQUIPMENTS
ASSISTED LEACHING IN CHEMICAL TECHNOLOGY FIELD

HOANG XUAN THI*, NGUYEN THI MEN, HOANG THI TUYEN,
TRAN THE PINH, NGO VAN TUYEN, HOANG NHUAN

Vién Cong nghé xa hiém
*Email: hoangthi.hus@gmail.com

Tom tat: Siéu &m 1a mot ki thuat tién tién da duoc nghién ctu va phat trién nhiéu trong thoi gian gan
day, da duoc chung minh 1a c6 tiém nang 16n trong viéc hd tro cac qua trinh hoa tach thude linh vuc
cong ngh¢. Bé phat huy hét duoc tiém nang to 16n cua ky thuat siéu am can phai c6 nhiing c6 thiét bj dé
c6 thé tién hanh céc nghién ciu quy md phong thi nghiém va hoat dong lau dai — lién tuc ¢ quy mo lon.
Trén thi truong hién nay da co san mot so thiét bi duoc thuong mai hoa de phuc vu c&c nhu cau nghién
clru va san xuat quy mo 16n, tuy nhién trong timg truong hop cu thé van con nhiéu han ché nhu kha
nang 1ap lai két qua va kiém soét qua trinh do céc hiéu biét vé thiét bi con han ché. Trudc van dé do, bai
bao s& phan tich cac théng s anh huong dén hiéu qua cua thiét bi siéu 4m, danh gia wu nhuoc diém va
xét dén cac vi du hoa tach cu thé dé thiy duoc hiéu qua thuc té cua siéu &m hd tro cac qua trinh hoa tach
linh vuc c6ng nghé hoa hoc.

Tir khda: Qua trinh hoa tach, siéu am, thiét b;.

Abstract: Ultrasound is an advanced technique that has been extensively researched and developed in
recent times, which has been proven to have great potential in assisting of leaching processes in the
chemical technology field. To take advantage of the great potential of ultrasound, the equipment is needed
to be able to conduct laboratory-scale studies and to operate on a large scale. On the market today, there
are a number of commercially available equipment to serve both research and large-scale production
demand. However, there are still many limitations in each specific case such as the ability to repeat the
research results and process control, which due to limited equipment knowledge. Before that, this paper
will analyze the parameters affecting the efficiency of ultrasound equipment, evaluate the advantages and
disadvantages, and consider specific examples to see the actual effectiveness of ultrasound assisted the
leaching processes in the field of chemical technology.

Keywords: Leaching process, ultrasound, equipment.
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NGHIEN CUU XAY DUNG QUY TRINH XAC PINH LUQNG VET MQT SO
NGUYEN TO PAT HIEM TRONG MAU THIT VA NQI TANG LQN BANG ICP-MS

STUDY OF PROCESS FOR DETERMINATION OF TRACE CONTENTS OF SOME RARE
EARTH ELEMENTS IN MEAT AND SOME PIG ORGANS BY ICP-MS

NGO QUANG HUY*, NGUYEN THI LIEN,NGUYEN THI MEN, LE QUOC VIET, NGUYEN NHO LAN,
NGUYEN THI HANG, PO THI ANH TUYET, TRAN HOANG MAI, PHUNG VU PHONG

Vién Cong nghé xa hiém
*Email: ngoquanghuy89@gmail.com

Tom tat: Muyc tiéu chinh cua nghién ctu 1a xay dyng tiéu chuan noi bo vé phan tich lwong vét cac
nguyeén to déat hiém trong thit va mot so ndi tang lon sir dung ché pham chira dét hiém bang ICP — MS
tai Vién Cong nghé xa hiém. Mau nghién ctru dugc xu 1y bang phuong phép: tro héa + HNOs; HNOs +
H202 trong binh keldan va phan huy trong 16 vi s6ng. Khoang tuyén tinh trong phép do 16 nguyén t6
dat hiém duoc xay dyng tir 0,01 pg/L dén 5 ug/L va La, Ce, Prtir 0,1 pg/L dén 20 ug/L, gii han phat
hién cia phuong phap (MDLs) trong khoang tir 0,0003 pg/kg dén 0,0179 ug/kg; . Bo thu hdi cua phuorng
phap dat trén 83,3%. Két qua cho thiy quy trinh xay dung pht hop dé ap dung phan tich luong vét cac
nguyén té dat hiém trong mau thit va mot sé noi tang lon ¢6 sir dung thire in chira dat hiém.

Tir khéa: Cac nguyén to dat hiém (REE); thizc dn;Cao tan cam i#ng plasma ghép néi khai pho
(ICP-MS).

Abstract: The main objective of the study is to develop an internal standard for the analysis of trace
amounts of rare earth elements in meat and some pig organs using rare earth preparations by the ICP - MS
at the Institute for Technology of Radioactive and Rare Elements.The research samples were treated by
the following methods: ashing + HNOs; HNO3 + H20: in a keldan flask and microwave digestion. The
linear range in the measurement of 16 rare earth elements was built from 0.01 ug/L to 5 ug/L and La, Ce,
Pr from 0.1 ug/L to 20 ug/L, the method of detection limits (MDLSs) were in the range of 0.0003 pg/kg to
0.0179 pg/kg; . The recovery of the method was above 83.3%. The results showed that the presented
procedure was suitably applied to selective determintion of trace levels rare earth elements in meat and
some pig organs using rare earth preparations.

Keywords: Rare earth elements (REE); Food; Inducvely coupled plasma-mass spectrometry (ICP-MS).

HOAT PQ CUA MOQT SO PONG VI PHONG XA NHAN TAO ¥7Cs, %051 VA 29240py
TRONG PAT BE MAT TAI TINH PONG NAI

ACTIVITIES OF ARTIFICIAL RADIONUCLIDES *¥'Cs, 9Sr AND 2224py IN SURFACE SOIL
AROUND DONG NAI PROVINCE

VUONG THI THU HANG*, LE NHU SIEU, NGUYEN TRONG NGO, NGUYEN VAN PHUC,
NGUYEN DINH TUNG, NGUYEN VAN PHU, TRAN PINH KHOA, NGUYEN THI THANH NGA,
LE THI MINH TUYEN, NGUYEN KIM THANH, NGUYEN TONG THANH HONG.

Vién Nghién cizu hgt nhan
*Email: hangvuong259@gmail.com

Tom tit: Trong nghién ciru ndy trinh bay hoat d¢ ciia mot sé dong vi phdng xa nhan tao 3’Cs, *Sr va
239.240py trong d4t bé mat tai tinh Bong Nai. Dai hoat do phong xa 37Cs, %S, va 2°2%Py trong cac mau
d4t 13n luot 13 0,17+1,05, 0.15:0.69, va 0,014-0,069 Ba/kg, VGi cAc gia tri trung binh 1a 0,57, 0,40,
0,036 Bq/kg. Ty sb hoat do cua cac ddng vi phong xa thu duoc trong cdc mau dat bé mat bao gém
187Cs/*0Sr ¢6 gia tri trung binh la 1,48 vai dai tir 0,78 t6i 2,53, 1¥'Cs/Z%24%Py ¢6 gia tri trung binh la 16,9
VGi dai tir 8,6 toi 29,9, va %Sr/23%249py ¢6 gia tri trung binh 1a 12,8 véi dai tir 4,3 toi 32,3. Cac ty sb hoat
d6 trong nghién ctru twong dwong Vai cac ty s6 cua cac nghién ciru cho rang ngudn goc caa cac hat nhan
phong xa nhan tao trén 1a tir cac cudc thir nghiém hat nhan trong khi quyén, trong dat & qua khir. Diéu

21



Hoi nghi Khoa hoc va Cong nghé hat nhan can bg tré nganh nang luong nguyén tir lan thir VII, Ha Néi, 06-07/10/2022

nay chang thuc vé ngudn gdoc do roi 1ing phéng xa toan cau cua cac ddng vi nhan tao soéng dai 1¥Cs,
%S, va 22%240p trong mau dat duoc thu gop tai tinh Bong Nai.

Tir khoa: ¥'Cs, Sr; 2°240py, ty s6 hoat dd, dong vi phong xa nhan tqo, dat bé mat.

Abstract: In this work, radioactivity concentrations of artificial long-lived isotopes, *¥'Cs, *Sr, and
289240py were surveyed for surface soil in Dong Nai province. The ranges of radioactivity **'Cs, *Sr, and
289.240py in soil were 0.17 - 1.05, 0.15 - 0.69, and 0.014 - 0.069 Bq.kg* dry weight, with the average values
of 0.57, 0.40, 0.036 Bq.kg™ dry weight, respectively. Activity ratios obtained from this study were
137Cs/?Sr having an average value of 1.48 with a range from 0.78 to 2.53, $3'Cs/2**24%Py having an average
value of 16.9 with a range from 8.6 to 29.9, and %°Sr/?*24°Py having an average value of 12.8 with a range
from 4.3 to 32.3. The activity ratios are close to the activity ratios of these radionuclides originating from
atmospheric nuclear tests in soil reported in the other studies. This shows that the anthropogenic
radionuclides in Dong Nai region are mostly from global fallout deposition.

Keywords: **'Cs, %Sr; 2929py | activity ratio, artificial radionuclide, surface soil.

DANH GIA HIEU UNG TU HAP THU POI VOI PHEP PO TONG HOAT DO
PHONG XA BETA TRONG CAC MAU NUGC SU DUNG HE PO TONG HOAT PQ
ALPHA VA BETA

SELF-ABSORPTION CORRECTION FOR BETA RADIOACTIVITY MEASUREMENTS IN
WATER SAMPLES USING LOW BACKGROUND ALPHA/BETA COUNTING SYSTEM

POAN THI THANH NHAN*, VO VAN TIEN, PAO VAN HOANG

Trung tdm Hat nhan Thanh phé Ho Chi Minh
*Email: dttnhan92@hotmail.com

Tom tat: Phuong phap xac dinh tong hoat d6 beta trong mau nudc si dung hé do tong Alpha/Beta tai
Trung tdm Hat nhan thanh phé H5 Chi Minh, duoc béo cdo. Nhiéu mau nuéc cd hoat d6 phong xa beta
rat thap nén can ting thé tich mau dé dat dwoc du sb ¢ém thong ké. Tuy nhién, viéc do6 lai 1am ting khdi
lwong cin, ting bé day cia miu do. Diéu nay anh huong téi két qua cua phép do do sy xuét hién cua
hiéu ung tu hap thu bac xa. Do d6, phai xac dinh dugc qué trinh tu hip thu dé tang do chinh xéac cho
phuong phap. Nghién ctru nay di khao sat kha nang tu hap thy birc xa beta caa cac mau nuéc khac nhau
va xéac dinh khéi luong cin tdi wu dé thuc hién phép do. Chung tdi str dung mau nudée thuc té va thém
mudi KCI tinh khiét nhu mot chat chuan phat beta dé khao sét va so sanh su anh huong cua khbi luong
can téi hiéu suat do. Két qua cho thay hiéu suat ghi suy giam theo ham mil khi ting thé tich nudc duoc
do.

Tur khoa: Tur hdp thy, do tong hoat dé beta,tong hoat dg beta trong nurée.

Abstract: The self-absorption correction for the measurement of gross beta activities in water samples
was reported. Due to very low beta radioactivities of water samples, it is necessary to increase the sample
size to achieve statistical significance. However, the increasing deposited mass would form a growing
layer. Ultimately, it would affect the self-absorption factor, which is vital to improving the measurement
accuracy. This study evaluates the self-absorption of beta radiation and determines the appropriate mass
deposited for optimal recording efficiency. A correlation between the self-absorption factor and the
deposited mass can be derived from the gross beta activity measurement data of several water samples and
those added pure KCI as the beta standard sample. The counter efficiency drops exponentially with
increasing residual weight.

Keywords: Self-absorption, gross beta measurement. beta activity in water.
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DPAC TRUNG BUC XA TIA X POI VGI CAC CHUOI PHO HEP
TAI PHONG CHUAN LIEU BUC XA ION HOA CAP HAI CUA
VIEN KHOA HQOC VA KY THUAT HAT NHAN

CHARACTERISTICS OF THE REFERENCE X-RAY NARROW- SPECTRUM SERIES AT SSDL
OF INSTITUTE FOR NUCLEAR SCIENCE AND TECHNOLOGY

DANG THI MY LINH*, NGUYEN NGOC QUYNH, BUI PUC KY, DUONG THI NHUNG

Vién Khoa hoc va KT thudt hat nhan
*Email: linhdang.inst@gmail.com

Tom tat: Bai bao nay trinh bay cac dic trung buc xa tia X d6i voi cac chudi pho hep tai phong chuan
liéu buc xa ion héa cap hai (SSDL) cua Vién Khoa hoc Va Ky thuat hat nhan (INST). Viéc xac dinh cac
pham chat va dic trung cta buc xa tia X theo khuyen cao cua Co quan Tiéu chuan QuoC té (1S0) 4037
la rat quan trong trong cac cong viéc hiéu chuan. Mot s6 dic trung cua buc xa tia X ddi véi chudi phd
hep (trong dai nang lugng tr 40 dén 150 keV) dugc xac dinh, bao gom: chiéu day lép hap thu mot nira,
hé s6 ddng nhat va suét air kerma. Cac dai luong lién quan ciing duoc xac dinh nhu: suat turong duong
lidu moi trudng va tuong dwong lidu c& nhan. Cac gia tri thu duoc phi hop véi cac khuyén cao duoc
dua ra boi Tiéu chuan 1SO-4037. Biéu nay khang dinh rang birc xa tia X ddi vai chudi pho hep c6 thé
dugc &p dung trong cac cong viéc hiéu chuan céc thiét bi do liéu tia X dwoc sir dung trong danh gié an
toan buc xa.

Tir khoa: Tia X, chudi phé hep, hiéu chudn, 1SO 4037, air kerma.

Abstract: This paper presents the characteristics of the reference X-ray narrow-spectrum series used in
the Secondary Standard Dosimetry Laboratory (SSDL) at Institute for Nuclear Science and Technology
(INST) with X-ray beam irradiator. In order to perform calibration works, it is highly important to verify
the characteristics and qualities of reference X-ray beam recommended by the International
Standardization Organization (1ISO) 4037:2019. The characteristics of the X-ray beams in terms of the
half-value layer, homogeneity coefficient and the air kerma rate are determined for the narrow-spectrum
series in the 40 and 150 keV range. The related quantities such as the ambient dose equivalent and personal
dose equivalent also determined. The experimental values are well consistent with the recommended
values of the ISO 4037 criteria. It implies that the reference X-ray narrow-spectrum series can be applied
in calibration works of X-ray measuring devices used in radiation safety assessment.

Keywords: X-ray, narrow-spectrum series, calibration, 1SO 4037, air kerma.

) MO PHONG PHO TIA X, CHIEU DAY HAP THU MQT NUA,
NANG LUQNG TRUNG BINH TRONG X-QUANG NHU ANH SU DUNG EGSNRC
MONTE CARLO VA SPEKPY

SIMULATIONS OF X-RAY SPECTRA, HALF VALUE LAYER, AND MEAN ENERGY FROM
MAMMOGRAPHY USING COMPUTER CODES

BUI NGOC HUY
Vién Nghién cizu hgt nhan

Email: huyngoc192@yandex.ru

Tom tit: Nghién ciru nay trinh bay két qua mo phong pho tia X, chiéu day hap thu mot nira (HLVs), va
nang lugng trung binh (Emean) cia hai may X-quang nhii anh dung trong y te bang cach str dung phan
mém md phong Monte Carlo EGSnrc va SpekPy.

Pho tia X duoc sinh ra bsi sw két hop cuia cac bia/tam loc khéc nhau & cac dién 4p dinh khéac nhau (kVp)
cua hai may X-quang nhil dnh dugc md phong bang hai phan mem mé phong khac nhau (EGSnrc va
Spekpy). So liéu mé phong EGSnrc vé phé tia X va Emean duoc so sanh véi s6 liéu thu duoc tir SpekPy.
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Céc gia tri HVL tir md phong cua hai may X-quang thu duoc tir hai phan mém duoc so sanh véi cac gia
tri tir cac phép do thuc nghiém.

Chénh léch ti da trong Emean mo phong tir hai phan mém 1a nho hon 4,11% va 1,46% tuong tmg doi
Vi cac to hop bia/tim loc W/ Rh va Mo/ Mo. Cac gié tri md phong SpekPy caa HVL rat phd hop véi
Cac gia tri tir cac phép do thuc nghiém. Phan tram chénh léch lan luot 1a 3,25% va 6,79% ddi véi hai
méy X-quang. C4c gia tri md phong EGSnrc caa HVL cho thiy phan trim chénh léch trong khoang
8,90% va 6,96% tuong (ing VGi CAC gid tri tir cac phép do thuc nghiém cho hai may X-quang. Tt ca cac
phuong phép xac dinh HVL déu tuan thu cac yéu cau cia Human Health Series s6 17 cua IAEA. So
sanh HVL va Emean giira dit liéu md phong va dir liéu do thuc nghiém cho thay su nhit quan tét, cé
nghia 12 phan mém moé phong EGSnrc MC va SpekPy c6 thé duoc sir dung dé danh gia pham chat cham
tia trong X-quang nhi anh.

Tur khoa: Monte Carlo, EGSnrc, X- quang nhii anh, SpekPy, chiéu day hdp thu mét niza.

Abstract: This study presents the simulations of x-ray spectra, half value layers (HVLs) , and mean
energies (Emean) Of two mammography units using EGSnrc Monte Carlo (MC) and Python SpekPy
computer codes.

The spectra caused by different combinations of targets/filters at various tube voltages (kVp) of two
mamography units were simulated using two different computer codes (i.e., EGSnrc and Spekpy). The
EGSnrc simulated data of spectra and Emean Were compared with those obtained from SpekPy. The
simulated values of two units” HVLs obtained from two computer codes were compared with those from
measurements. The maximum discrepancies in Emean Simulated from two codes are less than 4.11% and
1.46% for the target/filter combination of W/Rh and Mo/Mo, respectively. The SpekPy simulated values
of HVLs are in good agreement with those from measurements. The differences are within 3.25% and
6.79% for two units, respectively. The EGSnrc simulated values of HVLs show the differences within
8.90% and 6.96% with those from measurements for two units, respectively. All methods of HVL
determination comply with the requirements of IAEA Human Health Series No.17. The comparisons of
HVLs and Emean between the simulated and measured data show the good consistence, that means the
EGSnrc MC and SpekPy computer codes can be used for the mammography standard beam qualities.

Keywords: Monte Carlo, EGSnrc, Mammaography, SpekPy, Half-value layer.

PANH GIA LIEU HIEU DUNG CHIEU NGOAI TU PAT BANG RESRAD-ONSITE
ASSESS EXTERNAL EFFECTIVE DOSE IN SOIL USING RESRAD ONSITE CODE

NGUYEN THI THANH NGA*, LE NHU SIEU, NGUYEN VAN PHUC, NGUYEN DINH TUNG,
NGUYEN VAN PHU, TRAN BINH KHOA, NGUYEN KIM THANH, NGUYEN TONG THANH HONG,
VUONG THI THU HANG VA NGUYEN MINH DAO

Vién Nghién cizu hat nhan
*Email: thanhngadhsply@gmail.com

Tom tat: Panh gia lidu hiéu dung hang nam tir ¢at bé mat (45 mau) & Dong Nai dén con nguoi da duoc
thuc hién. Phin mém ResRad-Onsite di duoc 4p dung dé udce tinh lidu lwong phoi nhidm téi da bang
cach xem xét cac mirc do phoi nhidm khac nhau trén toan dién tich 5905,7 km? véi bé day I¢p dit bé
mat viing 6 nhiém Ia 20cm. Ludi tinh toan sir dung trong phan mém ResRad Onsite dugc chia theo dang
duong tron véi cac ban kinh lan luot 14 3, 5, 10, 20, 30 km tinh tir tim hinh tron theo 16 huéng gio.
DPdng vi 28U, 22Th, 2°Ra, 1¥7Cs va K duogc do trén hé phd ké gamma phong thap st dung dau do
Germanium siéu tinh khiét (HPGe) va hoat d¢ riéng do dugc ciia chliing nam trong dai gia tri 1an luot la
6,46 ~ 48,11; 13,95 + 58,75; 5,71 = 35,27; 0,15 + 1,23 va 6,70 + 222.4; mBqg/g, tuong ng. Bong Vi
239'242Pu du’oc xac dinh bé“mg phuong phép tach hoa phong xa, do trén hé phé ké alpha va dai gia trj do
dugc 12 0,009 + 0,073 mBg/g. Hoat do *Sr dugc xé4c dinh bang ky thuat tach héa, do trén hé dém tong
hoat d6 beta phong thap nam trong dai 0,10 + 0,83 mBg/g. Bang phan mém Resrad-Onsite, li¢u hiéu
dung chiéu ngoai gay bai phong xa c¢6 ngudn gdc tir dat (chua tinh dong gop cua Radon) dugc tinh ¢6
gidtri 170 + 658 uSv/nam, gia tri trung binh 14 368,6 uSv/nam. Liéu chiéu ngoai tir dt 14 136,5 pSv/ndm
(chiém 37%). Két qua thu dwoc trong nghién ciu ndy chi ra rang liéu hiéu dung chiéu ngoai gay bai
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phong xa c6 trong dat bé mét ¢ Dong Nai ¢6 gia tri twong dwong véi mic liéu higu dung trung binh &
mot so vung khac nhau trén lanh thd Viét Nam va trén thé gioi. Hon nira, két qua md phong theo phan
mém ResRad-Onsite c6 xu huéng nhé hon do dac thyc nghiém (do thu vién vé& hé sé chuyén ddi liéu
khéc nhau).

Tur khoa: Liéu hiéu dung chiéu ngoai, Resrad-Onsite, dat bé mat.

Abstract: This paper presents the estimated external effective annual dose in surface soil (45 samples)
to humans in Dong Nai using ResRad-Onsite code. The ResRad-Onsite code was applied for the
estimation of maximum exposure doses by considering various exposure pathways based on a land area
of 5905.7 km? with a 20 cm thick contamination zone. The calculation grid used in ResRad-Onsite code
is divided in the form of a circle with radii of 3, 5, 10, 20, 30 km from the center respectively follows
16 wind directions. A high purity germanium detector (HPGe) was used to determine 238U, 232Th, 2Ra,
187Cs and “°K isotopes. The range activity concentrations of them were found to be 6.46 + 48.11; 13.95
+ 58.75; 5.71 + 35.27; 0.15 + 1.23 and 6.7 + 222; mBq/g, respectively. The isotope 2*2*Pu was
determined by radiochemical separation method, measured on the alpha spectrometer system and the
calculated value range is 0.009 + 0.073 mBg/g. The activity of *°Sr was determined by separation
technique, measured on a low-background alpha/beta total counting system (MPC 9300) with a
calculated value rang of 0.10 + 0.83 mBq/g. By ResRad-Onsite code, the external effective dose derived
from the ground (excluding the contribution on Radon) is calculated to be 170 + 658 uSv/y with the
average value is 368.6 pSv/y. The external dose from soil is 136.5 puSv/y (acconting for 37%). The
results showed that the annual radiation dose distribution derived from the ground equivalent to the
average of some different region in the territory of Vietnam and in the word. In addition, the external
effective dose from the ResRad-Onsite code tended to be about 1.36 times smaller than the practical
measured due to the library’s different dose conversion coefficients.

Keywords: External effective dose, ResRad-Onsite, surface soil.

THIET LAP HE PO BANG KY THUAT TOMOGRAPHY GAMMA SCANNING DE
KIEM TRA CHAT THAI PHONG XA PHAN BO KHONG PONG NHAT

ESTABLISHMENT OF TOMOGRAPHY GAMMA SCANNER TO ASSAY HETEROGENEOUS
RADIOACTIVE WASTE

TRANG THE DAT*, NGUYEN XUAN TAN, PHAM HOAI PHUONG,
NGUYEN VAN KIEN, NGUYEN DANH HUNG

Vién Nghién cizu hat nhan
2 Truong Pai hoc Pa Lat
*Email: dattt.re@dnri.vn

Tom tit: Ky thuat do Tomography Gamma Scanning (TGS) xac dinh hoat d6 phong xa céac kién thai
phong xa la ki thuat méi cho két qua phan tich c6 d6 chinh xé&c cao va tin cay ddi voi céc kién thai
phong xa cd mat do vat liéu, thanh phan dong vi va hoat do phan b khong ddng déu duoc so sanh véi
cac k¥ thuat do khong pha hiy khac. B&o c4o nay trinh bay cac két qua nghién ctiu tng dung phuong
phap va ting budc thiét ké, ché tao hé do xac dinh hoat d6 va phan b hoat 6 caa dong vi phat gamma
cho vat ligu thai phdng xa ran c6 mat do tir thap t6i trung binh (< 2,0 g/cm®) duoc chira trong thing phuy
200 lit bang ky thuat TGS. Day 1a su két hop cua hai ki thuat chup cat 1op dién toan (CT) va chup cat
I6p dién toan phat xa don photon (SPECT). Phén tich dit li¢u cac ban d6 cua ngu0n truyén quava nguon
phat (thai phong Xa rin chira trong thang phuy) s& cho két qua hoat do va phan b hoat d dong vi phéng
Xa trong mdi 16p scan va toan bo thung phuy. Dé tai di dat dugc nhitng két qua chinh nhu: ng dung
thanh cong k¥ thuat TGS cho cac thuing thai phong xa; thuc hién thi cong véi nhiing trang thiét bi hién
c6; timg budc thiét ké, ché tao hé do TGS hoat dong tu dong, timg budc thiét ké, ché tao hé do TGS
hoat dong tu dong: hé co khi quét thiing thai trong khong gian 3 chiéu, khbi phan tich da kénh k¥ thuat
s6 dung FPGA cho dau do ban dan HPGe. Véi nhiing két qua dat duoc, viéc thiét ké, ché tao hé do TGS
dang tiép tuc duoc hoan thién cho ap dung tai Vién Nghién ctiu hat nhan, Da Lat, Viét Nam.

Tir khoa: TGS, CT, SPECT,FPGA, DMCA, kién chdt thai phéng xa.
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Abstract: Tomography Gamma Scanning measurement technique (TGS) for radioactive activity
determination of radioactive waste packages is a new technique that provides highly accurate and reliable
analytical results for waste packages with heterogeneous distribution of material density, composition
radioisotopes and activity are compared with other nondestructive measurement techniques [1]. This report
presents the results of research on method development and spep-by-step design and production of a
measurement system to determine the activity and activity distribution of gamma emitting radioisotopes
for solid radioactive waste materials with low to moderate density contained in 200 liter drums by
Tomography Gamma Scanning technique. TGS is a combination of Computed Tomography (CT) and
Single Photon Emission Computed Tomography (SPECT) techniques. The TGS analysis, combining the
data from the transmission and emission maps, results in a very accurate transmission correction for the
determination of the activity and activity distribution in each scan layer and whole drum. The theme has
achieved major results such as successfully establishment a method for TGS technique, the process of
giving results is done manually with existing equipment; step by step design and manufacture automatic
TGS system. With the results achieved, the design and production of the TGS system is continuing to be
perfected for application at the Dalat Nuclear Research Institute, Vietnam.

Keywords: TGS, CT, SPECT, radioactive waste packages.

UNG DUNG MANG HQC SAU TRONG NHAN DIEN PHO PONG VI PHONG XA
PUQC PO BANG PAU DO PHAN GIAI THAP

ISOTOPE IDENTIFICATION IN LOW-RESOLUTION GAMMA SPECTRA
USING DEEP LEARNING

PHAN TUAN ANH!* TRAN VAN HUY, BUI THI HOA3, LE TUAN ANH2, PHAN VIET CUONG!

1 Trung tdm Nghién cizu va Trién khai cdng nghé buc Xa
2 Vién Khoa hoc va Ky thugt hat nhan
® Truwong Pai hoc Khoa hoc tu nhién, Pai hoc Quéc gia Ha Ngi
*Email: ptanh.dnn@gmail.com

Tom tit: Trong nghién ctru ndy, ching t6i dé xuat sir dung mang than kinh nhan tao dé nhan dién mot
hoac nhiéu dong vi c6 trong mau moéi truong dua vao pho gamma. Phd cua cac mau chuan duoc do bang
thuc nghiém sir dung dau do nhip nhay Nal, vé6i cac diéu kién do khac nhau. P6 chinh x4c khi xac dinh
ddng vi str dung mang than kinh nhan tao ma ching toi xay dung 1én dén 95%. Két qua thu duoc cho
thay su tin cay trong quyét dinh cua mang hoc sau, tao co s cho viéc &ng dung tri tué nhan tao trong
phan tich phong xa moéi trrong.

Tir khoa: Deep learning, Machine learning, nhdn dién dong vi.

Abstract: In this study, we propose to use an artificial neural network to identify single or multiple
radioisotopes in the gamma nature spectrum. These spectra which measured experimentally by Nal
Scintillator detector. The results of identification accuracy by this method up to 97%. These obtained show

the trust of neural networks’s decision and led to use Artificial Intelligence’s application for nature
radiological analysis.

Keywords: Deep learning, Machine learning, isotope identification.
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NGHIEN CUU PHAT TRIEN FARADAY CUP THANG PO nA SU DUNG TRONG
NGHIEN CUU PHAN UNG HAT NHAN TREN MAY GIA TOC

DEVELOPMENT OF EXTERNAL FARADAY CUP FOR nA BEAM CURRENT MONITORING
IN EXPERIMENTAL NUCLEAR REACTION RESEARCH ON ACCELERATOR

MAI VAN DIEN'*, NGUYEN TUAN ANH?, LE XUAN CHUNG?, DO THI KHANH LINH?,
TRAN DINH TRONG?, TRAN THE ANH* BUI THI HOA* NGUYEN THE NGHIA*

L Vién Khoa hoc va Ky thugdt hat nhan
2 Trung tam Chiéu xg Ha Ngi
3 Vién Vit ly, Vien Ham 1am Khoa hoc va Cong nghé Viét Nam
* Trwong Pai hoc Khoa hoc tu nhién, Pai hoc Quéc gia Ha Ngi
*Email: maivandien.inst@gmail.com

Tom tit: Cuong do cham tia 1a mot trong cac théng sb quan trong can dugc kiém soét trong qua trinh
thuc hién phan (ng hat nhan trén may gia toc. Faraday Cup (FC) duoc biét téi nhu mét cong cu do
cuong do dong pho bién voi thiét ké don gian va chi phi thap. Trong nghién ciu nay, ching toi trinh
bay viéc nghién ciru, phat trién mot FC va hé dién tir xu Iy tin hiéu di kém nham tng dung dé nghién
ctru cac phan ung hat nhan trén hé théng may gia téc Tandem Pelletron 5SDH-2 ciia Trudng Pai hoc
Khoa hoc Ty nhién Ha Nbi. Cau hinh caa FC dugc xay dung dua trén cac két qua méd phong Monte-
Carlo, str dung chwong trinh Geant4 va SRIM. Thiét bi c6 kha ning do dac trong dai tir 1 nA — 100 nA
v6i nang luong cuc dai cua chum tia 1én téi 3,2 MeV. Cac két qua khao sat cho thay cuong d6 dong do
boi FC da ché tao c6 do léch nho hon 4 % so vai thiét bi do dong da duoc tich hop san trén may gia toc.

Tur khoa: Faraday Cup (FC), cuong dé chim hat, may gia téc pelletron 5SDH-2.

Abstract: Beam intensity is one of the important parameters that need to be controlled during the
exploration of nuclear reactions on the accelerator. Faraday Cup (FC) is known to be one of the most
popular beam current measurement tools due to its simplicity and low cost. In this work, a Faraday Cup
with a signal processing system is developed for the study of nuclear reactions on the Pelletron accelerator
(5SDH-2) at Hanoi University of Science. The configuration of FC is designed based on Monte-Carlo
simulations using Geant4 and SRIM codes. The developed FC is capable of measuring in the range from
1 nA to 100 nA with the maximum beam energy up to 3.2 MeV. The results show that the beam current
measured by the developed FC has a deviation of less than 4% compared with the built-in current
measurement device on the accelerator.

Keywords: Faraday Cup (FC), beam intensity, pelletron accelerator 5SDH-2.

THIET KE, CHE TAO VA CHAY THU NGHIEM THIET BI PO DONG PROTON
TREN MAY GIA TOC HIC-KOTRON13.

THE DESIGN, CONSTRUCTION AND TESTING OPERATION OF PROTON CURRENT
CIRCUIT ON ACCELERATOR HIC-KOTRON13

NGUYEN TUAN ANH*, PHAM MINH BUC, NGUYEN XUAN TRUONG,
NGUYEN THANH HUNG, DPANG QUANG BAO

Trung tdm Chiéu xa Ha Ni
*Email: tuananhbk112@gmail.com

Tom tit: May gia toc cyclotron HIC-KOTRON13 dugc lap dat va van hanh tai Trung tam Chiéu xa Ha
Noi v6i muc tiéu san xuat dong vi phong xa ®F. Bong vi phong xa nay sau dé duoc tong hop thanh
duoc chit phong xa ®FDG, dung cho viéc chuan doan sém bénh ung thu. May gia tc ndy 1a san pham
khoa hoc R&D duoc cung cép tir Vién Khoa hoc Xa tri va Duoc chat phong xa Han Quéc (Korea
Institute of Radiological and Medical Sciences - KIRAMS). Thiét bi can dugc nang cap dé c6 chirc ning
tuong duwong voi mot thiét bi PET Cyclotron thwong mai. V6i cac may PET Cyclotron, dong caa chim
tia duwoc do trén bia, trén 4 ban che chin xung quanh bia va trén hé thong dan cham tia .\Véi may HIC-
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KOTRON13, méi chi cé thiét bi do cudng dd chum bia trén bia dwoc lap dat. CAc vi tri khac nhu trén
cac tAm chin quanh bia, trén hé dan chim,... chua duoc lap dat thiét bi do dong. Bao céo nay trinh bay
viéc thiét k&, ché tao va chay thir nghiém thiét bi do dong proton trén may HIC-KOTRON13. Thiét bj
sir dung dau do loai FARADAY ban phang, mach bién d6i dong thanh dién ap, mach khuéch dai, va
ADC dé ghi nhan s6 liéu do. Thiét bi do dong chum bia duoc lip dit tai cac tim chin quanh bia véi muc
dich xac dinh vi chum biatrong qué trinh van hanh may HIC-KOTRON13.

Tir khda: PET-Cyclotron, HIC-KOTRON13, ¥FDG, khéi do dong, FARADAY,...

Abstract: The cyclotron HIC-KOTRON13 was installed and operated in Hanoi Irradiation Center in order
to produce radio-isotope BF. After that, F is synchronized to ®FDG, which is used to diagnoses early
cancer disease. This accelerator is the R/D product supported from Korea Institute of Radiological and
Medical Sciences (KIRAMS). It need to upgrade with the functions as the commercial PET Cyclotron.
With PET-Cyclotron, the beam current are measured at target, 4 collimators around target and at the beam
transmit ion line. With HIC-KOTRON13, the only beam current gauge on target is installed. The other
position such as collimators, beam line,... beam current gauge are not installed. This report presents the
design, construction and testing operation of beam current proton gauge of HIC-KOTRON13. It operater
based on the plane FARADAY detector. Electronic scheme operates based on the beam current to voltage
converter (I-V converter). The data acquisition operates based on ADC converter and integrates beam
current on fixed time. The beam current gausses are installed at collimators around target with the purpose
to determine the beam position in the operation of HIC-KOTRON13.

Keywords: PET-Cyclotron, HIC-KOTRON13, BEDG, Beam current gause, FARADAY,...

MO PHONG PHAT TAN CESIUM-137 TRONG NUGC BIEN POI VOI SU CO
FUKUSHIMA SU DUNG DELFT-3D

DISPERSION SIMULATION OF CESIUM-137 IN OCEAN FROM FUKUSHIMA ACCIDENT
USING DELFT-3D

TRAN QUANG THIEN™, NGUYEN TRONG NGO, VU DUY VINH?,
NGUYEN XUAN HAI', PHAM KIM LONG?

LVién Nghién cizu hat nhan
2Vien Sinh thai va Tai nguyén sinh vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
3Vién Ning lwong nguyén tiz Viét Nam
*Email: tqthien0613104@yahoo.com

Tom tat: Béo céo nay trinh bay két qua thu nghiém mo hinh Delft-3D dé mod phong lan truyen phéng
Xa Cs-137 trong moi truong bién ddi voi su ¢o Fukushima. Kich ban thir nghiém véi nguon thai truc
tiép tir khu vuc xay ra su cd. Cac thdng sb cua diéu kién thuy dong luc, khi twong khac nhau duoc dua
vao md hinh md phoéng lan truyén, phat tan chat phong xa. Cac két qua md phong phat tan Cs-137 tur sy
¢6 nha may dién hat nhan Fukushima cho thay vai tro anh huong cua dong thuy triéu va truong gio dén
pham vi mirc 6 anh huong ciia phong xa Cs-137 dén viing bién Nhat Ban khi xay ra sy ¢6 nha may
dién hat nhan Fukushima.

Tw khoa: Fukushima, Cs-137, m6 hinh, Delft3D.

Abstract: This report presents the results of testing the Delft-3D model to simulate the dispersion of
radioactive Cs-137 in the marine environment for the Fukushima incident. Source term was setup with
direct discharge from the Fukushima Nulcear Power Plant. The parameters of hydrodynamic and
meteorological conditions are included in the simulation model of dispersion process. Simulation results
of Cs-137 dispersion from the Fukushima Nulcear Power Plant accident show the influence of tidal
currents and wind fields on the level of Cs-137 on the Sea of Japan.

Keywords: Water dispersion modeling, Delft-3D.
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DPANH GIA HE SO VAN CHUYEN SINH HQC CUA CAC HAT NHAN PHONG XA
TRONG HE TIEU HOA CUA BO

MODELING OF TRANSPORT OF RADIOACTIVE PARTICLES IN COWS DIGESTIVE TRACT

VO VAN TIEN*, POAN THI THANH NHAN, TRINH THI THAO QUYEN, PAO VAN HOANG

Trung tdm Hgat nhan Thanh phé Ho Chi Minh
*Email: vovantien.94@gmail.com

Tom tat: Muc dich cta nghién ciru nay 1 dwa ra mo hinh van chuyén va danh gia cac thong sé dong
hoc cua qué trinh van chuyén céac hat phong xa trong duong tiéu hoa cua gia stic. Théng qua viéc giai
phuong trinh vi phan mé ta qué trinh dich chuyén cia cac hat phong xa trong hé tiéu héa caa bo, tir d6
str dung céc sb liéu thuc nghiém dé wac tinh cac hé sé dong hoc cia mé hinh. Két qua thu duoc sé dung
dé so sanh sy van chuyén cac hat phong xa véi su van chuyén cac loai thirc dn khac trong hé tiéu hoa
cua gia suc.

Tir khoa: Phong xa, hé tiéu hoa, gia stic, md hinh van chuyén.

Abstract: A mathematical model of the behavior of polydisperse silicate radioactive particles in the
digestive tract of cows has been developed on a modern scientific and methodological basis using archived
experimental data. The compartmental model takes into account the deposition of particles on the fundal
surface of the wall of the ventral sac of the rumen and the mesh, the possibility of the reverse release of
particles from the depot fixation, as well as the prolonged stay of particles of all sizes in the abacus.
Solutions of the equations are presented in an analytical form, which makes it possible to develop
independent software tools that are not related to the mandatory use of Mathcad or Mathlab.

Keywords: Mathematical model, radioactive particles, Castles.

GIOI THIEU THIET BI SIEU AM HO TRQ QUA TRINH HOA TACH LINH VUC
CONG NGHE HOA HOQC

INTRODUCTION OF ULTRASONIC EQUIPMENTS ASSISTED LEACHING
IN CHEMICAL TECHNOLOGY FIELD

HOANG XUAN THI*, NGUYEN THI MEN, NGUYEN THI TUYEN, TRAN THE DINH,
NGO VAN TUYEN, HOANG NHUAN

Vién Cong nghé xg hiém
*Email: hoangthi.hus@gmail.com

Tom tat: Siéu &m 1a mot ki thuat tién tién da duoc nghién ctu va phat trién nhiéu trong thoi gian gan
day, da duoc chung minh 1a ¢6 tiém nang 16n trong viéc hd tro cac qué trinh hoa tach thudc linh vuc
cong nghé. & phat huy hét dugc tiém nang to 16n cua siéu am can phai ¢6 nhiing c6 thiét bi dé co thé
tién hanh cac nghién ciru quy md phong thi nghiém va hoat dong bén bi ¢ quy mo Ién. Trén thi truong
hién nay da c6 san mot sb thiét bi duoc thuong mai hoa e phuc vu cac nhu cau nghién ciru va san xuat
quy md lan, tuy nhién trong tu:ng truong hop cu thé van con nhiéu han che nhu kha ning 1ap lai két qua
va kiém soat qua trinh do cac hiéu biét vé thiét bji con han ché. Trudc van dé& do, bai bao s& cung cap
thong tin vé céac loai thiét b siéu 4m, phén tich cac uu va nhuoc diém thuc té cua timng loai, qua d6 cung
cip cai nhin téng quan nhit vé van da thidt bi siéu &m hd trg cac qua trinh hoa tach linh vuc cdng nghé
hoa hoc.

Tir khéa: Qua trinh hoa tach, siéu am, thiét b;.

Abstract: Ultrasound is an advanced technique that has been extensively researched and developed in
recent times, which has been proven to have great potential in assisting of leaching processes in the
chemical technology field. To take advantage of the great potential of ultrasound, the equipment is needed
to be able to conduct laboratory-scale studies and to operate on a large scale. On the market today, there
are a number of commercially available equipment to serve both research and large-scale production
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demand. However, there are still many limitations in each specific case such as the ability to repeat the
research results and process control, which due to limited equipment knowledge. Before that, this paper
will provide information about the type of ultrasound equipment, analyze the practical advantages and
disadvantages of each type, thereby providing the overview on the issue of ultrasonic equipment
supporting leaching processes in the field of chemical techlology.

Keywords: Leaching process, ultrasound, equipment.

NGHIEN CUU XAY DUNG QUY TRINH PHAN TICH METHYL THUY NGAN
TRONG MAU TRAM TICH

STUDY ON BUILDING AN ANALYTICAL PROCEDURE OF METHYL MERCURY IN
SEDIMENT SAMPLES

NGUYEN THI HANG*, NGUYEN THUY HANG, THAI THI THU THUY,
NGUYEN NHO LAN, NGUYEN THI KIM DUNG

Vién Cong nghé xa hiém
*Email: nguyenhanghhk32@gmail.com

Tom tit: Trong bai bao nay, lugng vét (phan triéu) methyl thiy ngan (MeHg) trong mau tram tich ven
bién d6ng bic Viét Nam di duoc dinh luong bang phuong phép séc ky khi ghép ndi khdi phd(GC-MS).
Do tin cay cua phuong phép dugc danh gia thong qua do 1ap lai va do thu hoi. Ham lwong MeHg trong
cac mau tram tich dao dong trong khoang tir 0,397 dén 0,628 pg/L.

Tir khoa: Tram tich, methyl thiy ngan, GC-MS.

Abstract: In this paper, trace amount (parts per million) of methyl mercury in sediment samples from the
northeastern coast of Vietnam was quantified by gas chromatography coupled mass spectrometry (GC-
MS). The reliability of the method was assessed through the repeatability and the recovery. The
concentration of MeHg in sediment samples ranges from 0,397 to 0,628 pg/L.

Keywords: Sediment, methyl mercury,GC-MS.

NGHIEN CUU TONG HQP VAT LIEU SENSOR TREN NEN NANO OXIT
ZICONIUM/EUROPIUM

STUDY OF NANO OXIDE ZICONIUM/EUROPIUM SENSOR MATERIAL SYNTHESIS

NGUYEN DPINH VIET, NGO QUANG HUY, NGUYEN THANH THUY,
LUU XUAN DINH, BUI CONG TRINH*

Vién Cong nghé xg hiém
*Email: buictr@gmail.com

Tom tit: Phuong phap truy vét hoi cua cac hop chét hitu co bay hoi dya trén hién tuong phat quang
xtc tdc dang ngay cang duoc chi trong do d6 nhay va kha néng chon loc cao. Dé tang kha ning phat
quang, vat liéu nén — oxit kim loai dugc gan thém cac nguyén t6 dat hiém. Trong nghién ctru nay, vat
liéu sensor trén nén nano oxit zirconium gén thém oxit europium dugc tong hop theo phuong phap udt
qua 2 giai doan: tao két tua hydroxit théng qua phan tng trao doi gitra muoi cua chung véi NH4OH va
tao oxit théng qua nung trong mdi truong khong khi. Giai doan tao két tua chi ra rang, ty I¢ %mol Eu/Zr
5%, pH = 8, toc do khudy 200 vong/pht, thoi gian phan ng 2 gio cho hiéu suét tao két qua 95-96%,
kich thuéc hat vao khoang 1-5pm. Qua trinh nung trong khong khi, dién tich bé mit riéng cua mau dat
40 m?/g, kich thudc hat vao khoang 30-32 nm tai ché do nhiét 600°C, thoi gian nung la 2 gio.

Tu khoa: Cataluminescence, sensor, ziconium, europium.

Abstract: Due to its high sensitivity and selectivity, vapor tracing of volatile organic molecules based on
photocatalytic luminescence is attracting attention. The base material, metal oxide, is combined with rare
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earth elements to increase luminescence. In this work, zirconium oxide nano-based sensor materials with
additional europium oxide were synthesized in a wet method in two stages: hydroxide precipitation by an
exchange reaction between their salts with NH4OH and oxide creation via calcining in air. The
precipitation stage showed that the following conditions: % mol Eu/Zr 5%, pH = 8, stirring speed 200 rpm,
reaction duration 2 hours, will produce a precipitate with a yield of 95-96 % and particle size of 1-5 um.
he calcination process in air, the specific surface area of the sample reaches 40 m?/g, the particle size is
about 30-32 nm at 600°C, and the calcination time is 2 hours.

Keywords: Cataluminescence, sensor, ziconium, europium

NGHIEN CUU THU HOI KEM TU BUI LO HO QUANG LUYEN THEP BANG
PHUONG PHAP AMONI

STUDY ON RECOVERY ZINC FROM ELECTRIC ARC FURNACE DUST
BY AMMONIA METHOD

TRAN NGOC VUONG, NGUYEN PiNH DANG*, NGUYEN TIEN TUNG

Vién Cong nghé xa hiém
*Email: dangnd@hus.edu.vn

Tom tat: Bui 106 hd quang (bui EAF) tir san xuit va ché bién thép 1a chat thai nguy hai v6i ham lwong
cac kim loai nang cao, lugng bui EAF sinh ra trong qué trinh luyén thép khoang 15-20 kg/tan thép, thanh
phan hda hoc thay ddi tiy thudc vao cdng nghé va nguyén lidu caa méi nha may. Hién nay, khéi luong
bui EAF trong nuéc khoang 100000 tan/thang va ngdy cang ting 1én. Bui EAF chira khoang 2 - 20%
Fe, 15 - 50% Zn va mét sé kim loai mau khac nhu Pb, Cd, Cr, Cu, Mn,... Phuong phép amoni str dung
tac nhan hoa tach Ia dung dich amoniac va mudi amoni bicacbonat dé hoa tach chon loc kém & dang
phtic chat k&m — amoniac — cacbonat (Zn(NH3)(COs)y). Cac két qua nghién ctru caa dé tai gitp danh
gia kha nang thu hoi kém bang phuong phap amoni va tién dé dé xay dung phuong phap xir Iy hiéu qua
bui EAF, giam thiéu anh huong dén méi truong.

Tur khoa: Bui 10 ho quang luyén thép (EAF), phicong phdp amoni.

Abstract: Electric arc furnace (EAF) dust is generated during the steelmaker process and it is designated
as a hazardous waste with high content of heavy metals. The amount of EAF dust generated in the
steelmaker process is about 15-20 kg per ton of steel, the chemical composition varies depend on the
technology and raw materials of each plant. Currently, the amount of EAF dust in Vietnam is about
100,000 tons per month and is increasing. EAF dust contains about 2 - 20% Fe, 15 - 50% Zn and some
other non-ferrous metals such as Pb, Cd, Cr, Cu, Mn, ... The ammonia method uses dissolving agent that
is solution of ammonia and ammonium bicarbonate salts to selectively dissolve zinc in the form of zinc -
ammonia - carbonate complexes (Zn(NHs)x(COs)y). The results of this research help assess zinc recovery
by ammonium method and a premise to build an effective treatment method for EAF dust, minimizing
impact on the environment.

Keywords: Electric arc furnace (EAF) dust, ammonia method,...

31



Hoi nghi Khoa hoc va Cong nghé hat nhan can bg tré nganh nang luong nguyén tir lan thir VII, Ha Néi, 06-07/10/2022

DU LIEU QUAN TRAC PHONG XA MOI TRUONG TRUC TUYEN TU 2016 PEN 2022
ONLINE ENVIRONMENTAL RADIATION MONITORING DATA FROM 2016 TO 2022

VUONG THU BAC*, NGUYEN THI OANH, NGUYEN VAN KHANH,
NGUYEN HUYEN TRANG, BUI DAC DUNG

Viéen Khoa hoc va Ky thudt hat nhan
*Email: vtbac@vinatom.gov.vn

Tom tit: Hién nay Vién Khoa hoc va Ky thuat hat nhan d trién khai lap dit va dang van hanh 11 tram
quan trac PXMT tryc tuyén (online) trong khu vuc mién Bic va Bac Trung Bo voi 13 thiét bi quan trac
sut liéu gamma méi trudng H*(10). Trong d6 c6 7 thiét bi vira do suét liéu H*(10) vira do phd buc xa
gamma. Dix liéu quan trac PXMT tryc tuyén hién nay bao gom H*(10) va suét liéu do cac dong vi phong
xa (DVPX) K-40, Bi-214 va TI-208 gay ra. Suét licu H*(10) trung binh ngay ndm trong dai (19.5-215.0)
nSv/h va H*(10) trung binh nim nam trong dai (36.1.7-186.0) nSv/h. B&o c4o trinh bay mot s6 két qua
dién hinh trong cdng tac quan trac, xir Iy va quan ly dit liéu quan tric PXMT truc tuyén tir 2016 dén hét
qui 11/2022.

T khoa: QT&CB PXMT QG, Dz ligu PXMT online, H*(10), K-40, Bi-214, TI-208.

Abstract: The national network of environmental radiation monitoring and warning began to be installed
and put into operation in 2016 to ensure timely detection of any abnormal developments in radiation in the
whole territory of Vietnam and actively support to respond to radiation incidents and nuclear accidents,
provide a database on environmental protection to serve the State management of atomic energy radiation
safety and nuclear safety. Since then, the Institute of Nuclear Science and Technology has installed 11
stations and at present and is operating 13 devices in the North and North Central regions for ambient dose
equivalent rate H*(10). Which, there are 7 devices that both measure the dose rate of H*(10) and the
gamma radiation spectrum. Current online monitoring data includes H*(10) and dose rates caused by
radioisotopes K-40, Bi-214 and TI-208. The average daily H*(10) dose rate is in the range of (19.5-215.0)
nSv/h and the mean annual H*(10) is in the range of (36.1-186.0) nSv/h. The report will present some
typical results in monitoring, processing and managing online environmental pollution monitoring data
from 2016 to the end of the second quarter of 2022.

Keywords: National network of environmental radiation monitoring and warning, Online Environmental
Radiation Monitoring data, H*(10), K-40, Bi-214, TI-208.

SU DUNG PHUONG PHAP CHUP ANH PHONG XA PE KIEM TRA NGUON
IRIDIUM 192 SAU SU DUNG TRONG LUU GIU NGUON THAI BANG MAY PHAT
TIA X RIGAKU — 200EGM.

USE X-RAY RADIOGRAPHY TO TEST THE IRIDIUM 192 SOURCE IN WASTE STORAGE BY
RIGAKU - 200EGM X-RAY GENERATOR.

PHAM QUYNH GIANG*, HOANG SY MINH PHUONG, PHAM XUAN HAIL LE VAN NGOC

Vién Nghién cizu hgt nhan
*Email: phamquynhgiang1220@gmail.com

Tom tat: Hién nay viéc st dung cac buéng chup anh cong nghiép xach tay rat phé bién tai Viét Nam
V6i cac 1y do nhu khu vuc chup nhé gon va dé kiém soét, cac nhan vién co thé lam viéc ngay trong thoi
gian van hanh may ma khong phai ding dé tranh gay thiét hai vé kinh té. Tuy nhién sau khi hét chu ki
sur dung thi hoat do nguon s€ giam xuong va khong dap g du yéu cau ban dau nén phai dwa dén noi
luu git truc khi thdi vé moi truong hoac cho tai nap nguon. Nham muc dich x4c dinh tinh an toan trong
lwu giir nguon thai Sentinel Ir-192 va tan dung thiét bi may phat tia X Rigaku-200EGM co tai Trung
tam Pao tao, nhdm tac gia da sir dung phuong phap chup anh tia X dé kiém tra. Sau khi chiéu cac két
qué thu dugc nhu sau: xac dinh duoc thoi gian, cao thé va khoang cach phu hop, cAu tric bén trong vién
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nang chira nguon. Cac két qua nay s& duoc ap dung cho tat ca cac thanh ngudn ciing loai va kiém tra
duoc két cau bén trong dé ¢ céc bién phap luu gilr thich hop.

Tir khéa: Cao thé, thei gian chiéu, cau tric bén trong nguon.

Abstract: Nowadays, Small Controlled Area Radiography is very popular in Vietnam because the
radiographic area is minimized and easily controlled and radiation practice can be done non-stop during
normal operation to avoid economic loss. However, after the end of use cycle, the activity will decrease
and not enough to meet the initial requirements. Then it is taken to a storage for being discharged to the
environment or for reirradiation. For assessing the safety of waste Sentinel 1r-192 capsule by using the
Rigaku-200EGM X-ray generator available at the Training Center, Nuclear Research Institute, our
research team used X-ray imaging method to examine the source structure. After taking its images, we
determined the appropriate time, voltage and distance as well as the structure inside the source capsule.
These results will be applied to all capsules of the same type and examine the source structure inside for
proper storage measures.

Keywords: Structure inside the source capsule, exposure voltage and time.
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TIEU BAN B: UNG DUNG KY THUAT HAT NHAN
TRONG CAC NGANH KINH TE - XA HOI
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PANH GIA CHAT LUQNG HINH ANH CUA
HE THONG CHUP ANH PHONG XA KY THUAT SO TRONG CONG NGHIEP

ASSESSMENT OF THE IMAGE QUALITY OF INDUSTRIAL DIGITAL RADIOGRAPHY SYSTEM

NGO VAN THIEN

Trung tam Danh gia khong pha hiuy
Email: ngothien16081998@gmail.com

Tom tit: Chup anh phong xa la mot trong nhitng phuong phap kiém tra khdng pha hity phd bién va
dugc phat trién tir rat sém. Hién nay, viéc chup anh phong xa sir dung phim truyén thong (RT-F) dang
dan duoc thay the bang chup anh phong xa ky thuat s6 (RT- D). Chup anh phdng xa ndi chung va chup
anh phong xa s6 noi riéng da hinh thanh duoc cac chuan myc vé klem soat cac théng s ki thuat dé phan
loai chat lwong d6i véi hé théng chup anh phéng xa. Céc théng sé d6 da duge qui dinh trong céc tiéu
chuan, chi dan va qui dinh k§ thuat duoc cac tiéu chuan qui dinh cu thé. Céc thdng sé d6 bao gdm: do
phan giai khdng gian, ty 18 tin hidu trén nhidu, 6 twong phan trén nhiéu, d6 nhay twong phan, tham s6
d6 nhay xuyén thau twong dwong. .. Viéc xac dinh, tinh toan céc thong sé trén nham phan loai, danh gia,
ciing nhu so sanh chat lugng cuia cac hé chup anh phdng xa khac nhau nham dua ra nhitng khuyén nghi
cho don vi kiém tra va co quan chirc nang sir dung dung phi hop véi yéu cau ki thuat trong kiém tra,
danh gia chét lugng trong ché tao.

Tir khoa: Kiém tra khdng pha huiy, chup anh phong xg, chup dnh phong xa s6, d¢ phan giai khong gian,
t7 1 tin hiéu trén nhiéu, dé twong phan trén nhiéu, do nhay frong phan, dé nhdy xuyén thau.

Abstract: Radiographic method is one of the most popular developed non-destructive testing methods.
Currently, traditional film radiography (RT-F) is gradually being replaced by digital radiography (RT-
D). Radiographic method have established standards for controlling technical parameters to classify the
quality of radiographic imaging systems. Those parameters are specified in the standards, instructions
and specifications specified by the standards. These parameters include: spatial resolution, signal-to-
noise ratio, contrast-to-noise, contrast sensitivity, equivalent penetration sensitivity... The determination
and calculation of the above parameters is to classify, evaluate, as well as compare the quality of
different radiographic systems in order to make recommendations for testing units and authorities to use
in accordance with the technical requirements in testing, inspection and assessment of quality in
manufacturing.

Keywords: Nondestructive Testing, Radiographic method, digital radiography (RT-D), spatial resolution,
signal-to-noise ratio, contrast-to-noise, contrast sensitivity, equivalent penetration sensitivity.

SO SANH KY THUAT XA TRI 3D-CRT, IMRT VA VMAT TRONG
PIEU TRI UNG THU PHOI SU DUNG XA TRI LAP THE BPINH VI THAN

COMPARISION DOSE DISTRIBUTION BETWEEN 3D-CRT, IMRT AND VMAT TECHNIQUES
IN STEREOTACTIC BODY RADIATION THERAPY IN LUNG CANCER

TRINH THI MAI**, QUACH NGOC MAI2, VAN PUC KHAP,
NGUYEN THI VAN ANH!, PHAM QUANG TRUNG!

1Khoa Xa trj va Xa phdu, Bénh vién Trung wong Qudn dgi 108
2Khoa Vat Iy Ky thudt, Pai hoc Bach Khoa Ha Ngi
*Email: kennybrit.mai@gmail.com

Tom tit: Muc tiéu: Nghién ciru so sanh, danh gia sy khéac biét cua phan bd lidu va cac dic trung vat ly
trén cac ké hoach diéu tri sir dung k§ thuat xa tri theo hinh dang khéi u (Three Dimension Conformal
Radiation Therapy — 3DCRT), xa tri diéu bién liéu (Intensity Modulated Radiation Therapy - IMRT) va
diéu bién thé tich cung tron (Volumetric Modulated Arc Therapy - VMAT) trong diéu tri ung thu phdi
sir dung xa tri 1ap thé dinh vi than (Stereotactic Body Radiation Therapy-SBRT). Phuwong phdp: Dit liéu
CT md phong (4DCT) caa 9 bénh nhan ung thu phdi di duoc diéu tri SBRT trén may gia tc xa tri tuyén
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tinh TrueBeam STx duoc sir dung lai dé 1ap ké hoach trén phan mém Eclipse v13.6. Céc thé tich diéu
tri va cac co quan lanh xung quanh duoc xac dinh & pha trung binh. Tién hanh lap ké hoach bing céc ky
thuat 3D-CRT, IMRT va VMAT véi liéu ké 48 Gy trong 4 phan liéu. Téi uu hoa cac ké hoach dua trén
tiéu chuan theo hudng din RTOG 0915. So sanh phan bé liéu trén co quan lanh theo gian dd phan bé
lidu va thé tich (DVH) va cac chi s6 chi sé twong thich lidu (Conformity Index-Cl), chi s6 suy giam liéu
(Gradient Index - GI), chi s6 dong nhat cta sy phan b liéu (Homogeneity Index - HI), MU (Monitor
Unit) gitra 3 ki thuat. Két qua: Nghién ctiu cho thady VMAT va IMRT c6 d6 bao phu thé tich Cl tét hon
s0 véi 3D-CRT (p<0,01), giam liéu phoi dang ké ¢ V5 (p<0,05). VMAT cai thién liéu da téi 23% so véi
3D-CRT (p<0,05) va 20% so véi IMRT (p<0,05). Tuy nhién, 3D-CRT lai c6 loi thé khi c¢6 luong MU
thap hon nhiéu so véi VMAT va IMRT. Khong c6 khac biét c6 ¥ nghia trén cac co quan lanh nhu tim,
thuc quan, tuy séng, xuong suon. Két lugn: Ky thuat VMAT gilp cai thién do bao pha CI Ién thé tich
didu tri va giam dang ké liéu phdi V5 so véi 2 ky thuat IMRT va 3D-CRT.

Tir khoa: Xa tri ldp thé dinh vj than, 3D-CRT, IMRT, VMAT, ung thu phoi.

Abstract: Purpose: To compare the difference in dose distribution and physical characteristics on
treatment plans using Three-Dimensional Conformal Radiation Therapy (3D-CRT), Intensity
Modulated Radiation Therapy (IMRT), and Volumetric Modulated Arc Therapy (VMAT) techniques in
the treatment of lung cancer using Stereotactic Body Radiation Therapy (SBRT). Materials and method:
9 lung cancer patients who previously underwent SBRT using VMAT on TrueBeam STx linear
accelerator were selected. Average CT obtained from 4 Dimension Computed Tomography Simulation
(4D-CT) of patients were used to plan on Eclipse v13.6 by 3D-CRT, IMRT, and VMAT (CP and NCP)
techniques. The prescription dose 48 Gy in 4 fractions was delivered for the Planning Target Volume
(PTV). All plans were optimized and evaluated based on the criteria in RTOG 0915. The dose
distribution of OARs in DVH (Dose Volume Histogram) and the targets at Conformity Index (Cl),
Gradient Index (GI), Homogeneity Index (HI), Monitor Unit (MU) were used to comparing between
conformal and modulated techniques. Results: Using VMAT and IMRT, the volume conformity was
better than 3D-CRT (p<0,01), reduced significant lung dose at V5 (p<0,05). VMAT improved skin dose
(23%) than 3D-CRT and IMRT. However, 3D-CRT have a much lower MU number than VMAT and
IMRT techniques. There were no significant differences in OARs such as the heart, esophagus, spinal
cord, and chest wall. Conclusions: VMAT improves the treatment volume coverage and significantly
reduces the lung dose volume at V5 than 3D-CRT and IMRT techniques.

Keywords: SBRT, 3D-CRT, IMRT, VMAT, lung cancer.

SO SANH KE HOACH PIEU TRI UNG THU DI CAN NAO SU DUNG
KI THUAT XA TRI LAP THE CO XOAY BAN VA KHONG XOAY BAN
TREN MAY GIA TOC TRUEBEAM TAI BENH VIEN UNG BUGU TPHCM

COMPARISON OF TREATMENT PLANS FOR BRAIN METASTASES CANCER USING
STEREOTACTIC RADIOSURGERY WITH AND WITHOUT ROTATING THE COUCH ON THE
TRUEBEAM ACCELERATOR AT ONCOLOGY HOSPITAL HO CHI MINH CITY

NGO TRUNG NGHIA!, TRUONG MINH TAN?

*Bénh vién Ung buou TP. Ho Chi Minh
2 Pai hoc Khoa hoc Ty nhién, Dai hoc Quac gia Tp. Ho Chi Minh
Email: ngtrngh@gmail.com; tminhtan334@gmail.com

Tom tat: Muc tiéu: Panh gia su anh hudng cua yéu t xoay ban trong viée diéu tri ung thu di cin nio
bé'lng ki thuat xa tri 1ap thé (xa phau) trén may gia tdc Truebeam tai Bénh vién Ung budu thanh phé Hb
Chi Minh. So sanh két qua ctia ké hoach diéu tri giita ké hoach c6 va khong thyc hién xoay ban, dong thoi
danh gia muc d6 can thiét khi c6 va khong thue hién xoay ban ddi v6i cac bénh nhan khac nhau. Béi iong,
phuong phdp: Tién hanh thuc nghiém so sanh ké hoach xa tri c6 thuc hién xoay ban va khong thuc hién
xoay ban dé danh gia d6 t6i uu giira hai loai ké hoach, thong ké hdi ctru 31 ca bénh (tir 08/2019 dén
06/2022) it ra két luan v& sy anh huéng cia viée xoay ban trong diéu trj dong thoi danh gia mic d6 can
thiét cua viée thuc hién xoay ban dbi v6i cac nhom bénh nhan khac nhau. Két qua: Ké hoach cé thuc hién
xoay ban & cac bénh nhan thuoc nhém 11 (5 phan liéu) hoic truong hop da budu hodc co quan lanh nam

36


mailto:tminhtan334@gmail.com

Hoi nghi Khoa hoc va Cong nghé hat nhan can bg tré nganh nang luong nguyén tir lan thir VII, Ha Néi, 06-07/10/2022

sat PTV, lidu vao PTV c6 do ddng nhit nhat va mirc do bao phu lidu cao hon, dic biét giam lidu ma co
quan lanh phai nhan. Thoi gian phat tia co gidm nhung khong déng ké so voi khi khdng thuc hién xoay
ban. Ké& hoach khong thuc hién xoay ban dam bao lidu vao co quan quy & nhimg truong hop co quan quy
nam xa PTV. Két ludn: Ké hoach diéu trj c6 thuc hién xoay ban cho két qua tét hon ddi véi cac truong
hop bénh nhan da budu. Dong thoi khi thyuc hién xoay ban liéu Vao co quan quy s& giam ¢ truong hop
bénh nhan c¢6 budu nam gan co quan quy tir d6 bao Vé co quan quy t6t hon.

Tir khoa: Xa tri ldp thé, Xoay ban - Khéng xoay ban, Ung thu di cin néo.

Abstract: Target: Evaluation of the influence of table rotation in the treatment of brain metastatic cancer
by stereotactic radiosurgery (SRS) on the Truebeam accelerator at Oncology Hospital Ho Chi Minh
City. Compare the outcomes of the treatment plan between plans with and without rotation and assess
the need for rotation with and without rotation for different patients. Objects, methods: Conduct an
experiment to compare radiotherapy plans with and without couch rotation to evaluate the optimality
between the two types of plans. Retrospective statistics of 31 cases (from 08/2019 to 06/2022) drawn to
conclude on the influence of couch rotation in treatment and evaluate the necessity of performing couch
rotation for different patient groups. Results: The plan performed turntable in patients in group Il (5
fractions) or in cases of multiple tumors or organs at risk adjacent to the PTV, the dose to the PTV was
uniform and the dose coverage was high. Especially reducing the dose that the organs at risk must
receive. The emission time is reduced but not significantly compared to when the couch rotation is not
performed. The plan does not implement rotation of the couch to ensure the dose to the organs at risk in
cases where they are located far from the PTV. Conclusion: The treatment plan that implements the
rotation of the couch gives better results in the cases of patients with multiple tumors. At the same time,
when rotating the couch, the dose to the organs at risk will be reduced in the case of patients with tumors
located near the organs, thereby better protecting them.

Keywords: Stereotactic Radiosurgery (SRS), Non - Coplanar, Brain Metastatic.

NGHIEN CUU VAI TRO TIEN LUQNG CUA GIA TRI HAP THU CHUAN
18F-FDG PET/CT O BENH NHAN UNG THU BIEU MO VAY THUC QUAN
PIEU TRI HOA - XA TRIET CAN

PROGNOSTIC ROLE OF ¥F-FDG PET/CT STANDARD UPTAKE VALUES
IN ESOPHAGEAL SQUAMOUS CELL CARCINOMA PATIENTS TREATED
WITH DEFINITIVE CHEMORADIOTHERAPY

NGUYEN BiNH CHAU™, NGUYEN THI HA!, BUI QUANG BIEU?, LE NGOC HA?

! Khoa Xa tri - Phdu thugt, Bénh vién Trung wong Qudn dgi 108
2 Khoa Y hoc hat nhan, Bénh vién Trung wong Qudn dsi 108
*Email: chaunm108@gmail.com

Tom tat: Muc tiéu: Xac dinh vai trd c4c gia tri hap thu chuan (SUV) caa ®F-FDG PET/CT truéc diéu
trj trong tién lwong két qua héa — xa triét cin ¢ bénh nhan ung thu biéu mé vay thuc quan. Péi frirong va
phwong phdp: Nghién ciu can thiép, tién ciru trén 60 bénh nhan ung thu biéu mé vay thuc quan 1/3 trén
dugc chyup ®F-FDG PET/CT danh gia giai doan trudc diéu tri va chi dinh hoa xa tri triét can. Cac gia tri
hap thu chuan 8F-FDG cua khéi u bao gdm SUVmax, SUVmean, SUVpeak. Sir dung dudng cong ROC
dé danh gia ngudng SUV t6i uu lién quan toi dap ung va song thém. Phan tich duong cong Kaplan-
Meier dé wdc tinh séng thém toan bo va sbng thém khong tién trién. Phan tich hdi quy Cox dé tim bién
tién luong doc 1ap véi sdng thém. Két qua: BN c6 dap tng hoan toan chiém 38,3%. Ty 1& séng thém
toan bo va sdng thém bénh khong tién trién 4 nam lan luot 12 48,6% va 44,4%. SUVmean u tai ngudng
6,1 cO gia tri du bao dap (tng hoan toan vai dé nhay 69,6%, do dac hiéu 78,4%, do chinh x&c 75%.
SUVmean u > 6,1 1a yéu t6 tién luong doc 1ap khong thuan loi cho séng thém toan bo (HR = 6,74, p =
0,02) va sdng thém khéng tién trién (HR = 6,53, p = 0,00). Két lugn: Thong s6 SUVmean cia u nguyén
phét trén 8F-FDG PET/CT trudc diéu tri co thé sir dung dé tién lugng két qua diéu tri & bénh nhan ung
thu biéu md vay thuc quan sau hoa - xa tri triét can.

Tur khoa: ®*F-FDG PET/CT, gid tri hap thu chudn, ung thir biéu md vay thyrc quan.
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Abstract: Objectives: The aim of this study was to investigate whether standard uptake values (SUV)
of pre-treatment ®F-FDG PET/CT were helpful for predicting the outcomes in esophageal squamous
cell carcinoma patients treated with definitive chemoradiotherapy. Materials and methods: Sixty
patients with esophageal squamous cell carcinoma who underwent ®F-FDG PET/CT and received
definitive chemoradiotherapy. ¥F-FDG SUVs of tumor including SUVmax, SUVmean, SUVpeak were
calculated. The receiver operating characteristic curve (ROC) was used to determine the optimal SUVs
cut-off value that associated with response and survival. Using Kaplan-Meier for overall survival (OS)
and progression-free survival (PFS) analysis. Multivariate analysis of survival was performed using Cox
regression. Results: Complete response was achieved in 38,3%. The 4-year overall survival (OS) and
progression-free survival (PFS) rates were 48.6% and 44.4%, respectively. SUVmean with a cut-off
value of 6.1 could predict complete response with sensitivity of 69.6%, specificity of 78.4%, and
accuracy of 75%. SUVmean > 6.1 was a unfavorable prognostic factor for OS (HR = 6,74, p = 0.02)
and PFS (HR = 6.53, p = 0.00). Conclusions: Our study suggests that SUVmean of the primary tumor
in pretreatment ®F-FDG PET/CT may be used in predicting the outcomes for esophageal squamous cell
carcinoma patients treated with definitive chemoradiotherapy.

Keywords: **F-FDG PET/CT, standard uptake values (SUVs), esophageal squamous cell carcinoma.

NGHIEN CUU NGUON VAT LIEU BAN PAU PHUC VU CHQN TAO
GIONG RAU MUONG CHIU HAN MAN BANG CHIEU XA TIA GAMMA

CREATION OF INITIAL MATERIALS BY GAMMA IRRADIATION FOR SELECTION OF THE
DROUGHT AND SALT TOLERANT WATER SPINACH

HO THI HUONG, NGUYEN THI HOA?, LE MINH TRIi?, LE THI BICH THUY!

Vien Cong nghé sinh hoc, Vién Ham 1am Khoa hoc va Cc“)’ng nghé Viét Nam
2 Vién Khoa hoc va Cong nghé Quan su, Bé Quac Phong
*Email: hothihuong.cnsha@gmail.com

Tom tit: Bién ddi khi hau dang dién ra ngay cang nghiém trong dan t6i nuée bién dang cao, xam nhap
man sau anh huong nhiéu ti viéc san xuat ndng nghiép ke ca dén rau 12 mot loai thuc pham khong thé
thiéu trong doi séng con ngudi. Vi vay, van dé dit ra la can thiét tao cay rau thich nghi Véi diéu kién
han man. Trong bao cao nay ching toi trinh bay mot sb nghién ciru bude dau viéc tim ngum vat liéu
cho cdng tac chon glong rau mudng chiu han man bang phuong phap gy dot bién bang chiéu xa. Két
qua nhan dugc cho thay, kha ning tai sinh cuia md seo chiéu xa ti 1& nghich véi lidu chiéu xa. Liéu chiéu
Xa cang cao, s6 mAau tai sinh cang giam. Trong do, liéu chiéu xa 100 Gy c6 ty 1é md seo cam tng tao
chéi dat cao nhat (trung binh 5,58%). Trong khi d6, danh gia ty I¢ nay mam cua hat rau muéng chiéu xa
céc liéu chiéu xa 50 - 100 - 150 - 200 Gy va trong diéu kién man ¢ cac ndng do NaCl 0,5%; 1,0%; 1,5%;
2% cho thay tac nhan chiéu xa di 1am giam kha nang sinh trusng phat trién cua rau muéng. Hai 2 liéu
chiéu xa 100 Gy va 150 Gy cho ti I& nay mam cao nhat ¢ tat ca cac ndng d6 NaCl thi nghiém, Két qua
ciing cho thay ngudng chiu han cua cly con 1a 45 g/l véi liéu chiéu xa 12 100 Gy.

Tur khoa: Rau mudng, tdi sinh, dét bién, chiu han va mén, NaCl, manitol.

Abstract: Climate change is taking place more and more seriously resulting in a rise in sea levels leading
soil salinity in costal agriculture land, thus impact on the crops including vegetables supplying for human
life. Therefore, it is necessary to create vegetable crops adapted to drought and salinity conditions. In
this paper, we present some preliminary studies on sourcing materials for the breeding of water spinach
in drought and salt tolerant by mutation method. The obtained results show that the regeneration ability
of irradiated scar tissue is inversely proportional to the irradiation dose. The higher the irradiation dose,
the smaller the number of regenerated samples were obtained. In which, the irradiation dose of 10Krad
gave the highest percentage of callus inducing shoot formation (average 5.58%). Evaluating the
germination rate of irradiated seeds with irradiation doses of 50 - 100 - 150 - 200 Gy and in saline
conditions at concentrations of 0.5%; 1.0%; 1.5%; 2% NaCl showed that the irradiation agent reduced
the growth and development of water spinach. Two irradiation doses of 100 Gy and 150 Gy gave the
highest germination rate at all experimental NaCl concentrations. The results also showed that the
drought tolerance threshold of seedlings was 45 g/l with an irradiation dose of 100 Gy.
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Keywords: Spinach, regeneration ,mutation, drought and salt tolerant, NaCl, manitol.

XAC NHAN GIA TRI SU DUNG CUA PHUONG PHAP PINH LUQNG
VI SINH VAT HIEU KHIi TRONG MAU THUC PHAM CHUC NANG PHUC VU
XAY DUNG PHONG THI NGHIEM VI SINH PAT TIEU CHUAN ISO/IEC
17025:2017 TAl TRUNG TAM CHIEU XA HA NOI

VALIDATION OF METHOD TOTAL AEROBIC MICROBIAL COUNT IN SAMPLES OF
FUNCTIONAL FOOD SERVES TO CONSTRUCT A MICROBIOLOGICAL LABORATORY TO
ISO 17025: 2017 AT THE HANOI RADIATION CENTER

TRAN XUAN AN, HOANG DANG SANG*, HOANG PHUONG THAO, NGUYEN VAN BINH,
NGUYEN THI THOM, NGUYEN XUAN TUNG, TRAN BANG DIEP

Trung tdm Chiéu xa Ha Ngi
*Email: hoangdangsang@gmail.com

Tom tat: 1ISO/IEC 17025:2017 1a yéu cau chung ddi véi nang luc caa cac phong thir nghiém va hiéu
chuan, 1 tiéu chuan dugc st dung nhiéu nhat bai cac phong thi nghiém hién nay. Véi muc dich nang
cao chat lugng dich vu ciing nhu dap (ng yéu cau khach hang chiéu xa, phong thi nghiém vi sinh tai
Trung tdm chiéu xa Ha Noi hién dang duoc xay dung dé duoc céng nhan dat tiéu chuan ISO/IEC
17025:2017 trong linh vyc Sinh hoc. Xé&c nhan nhan gia tri st dung cta phuong phap dinh luong tong
s6 vi sinh vat hiéu khi 1a budc quan trong dé phong thi nghiém dap tng day du ning luc thir nghiém
theo tiéu chuan qudc té nay. “Phwong phap dinh lugng vi sinh vat. Phan 2: dém khuan lac & 30°C bang
ky thuat cdy bé mat (TCVN 4884-2: 2015)” da duoc tién hanh xac nhan lai trén nén miu thyc pham
chte nang, cac két qua danh gia do lap lai nho hon 14%, do tai 1ap nho hon 16%, 6 khong dam bao do
bang 0,09 cho thdy phuong nay nay hoan toan phu hop voi diéu kién phong thi nghiém theo quy chuan
ky thuat quéc gia.

Tir khoa: 1SO/IEC 17025:2017, vi sinh vt hiéu khi, thic pham chiéu xa.

Abstract: ISO/IEC 17025:2017 specifies the general requirement for the quality of laboratories, and it
is currently the most common standard used by laboratories. The aim of establishing a biological 17025:
2017 standard microbiological laboratory at Hanoi Irradiation Center is to enhance the service quality
and satisfy customer’s requirement. Validation of the total aerobic microbial count (TAMC) method is
an important step for an accredited laboratory to meet ISO/IEC 17025:2017 testing capacity. “Horizontal
method for the enumeration of microorganisms — Part 2: Colony count at 30 degrees C by the surface
plating technique ((TCVN 4884-2: 2015)” that has been re-validated on a functional food sample, the
repeatability was less than 14%, reproducibility was less than 16% and measurement uncertainty was
0.09. These results were completely in accordance with laboratory conditions according to national
technical regulations.

Keywords: ISO/IEC 17025:2017, the total aerobic microbial count (TAMC), irradiated food.
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NGHIEN CUU, CHE TAO TINH BQT NHUA NHIET DEO (TPS)
TU NGUON TINH BOT SAN

RESEARCH, SYNTHESIS OF THERMOPLASTIC STARCH (TPS) FROM TAPIOCA STARCH

TRAN MANH THANG*, PAM THI TAM, MAI bUC MINH

Trung tam Chiéu xa Ha Ngi
*Email: tmthangbk@yahoo.com

Tom tat: Tinh bot san 12 nguon nguyén ligu san co tai Viét Nam c6 gia thanh ré va c6 kha nang phan
haty sinh hoc. Tuy nhién can phai bién tinh tinh bt thanh tinh bot nhua nhiét déo bang céch pha v hat
Vi sy c6 mat cua mot lugng chat hda déo phi hop trong mot diéu kién nhat dinh dé tinh bot c¢d thé phéi
tron vai polymer phan huay sinh hoc khéc. Trong nghién ciru nay, nhdm nghién ciru da ché tao tinh bot
nhya nhiét déo tir ngudn tinh bot san véi chat héa déo 1a Glyxerin va Ethylene Glycol; chét hoat dong
bé mat 1a TWEEN 80. Tinh bot c6 do 4m 11,74% do d6 trudc khi ché tao tinh bot nhya nhiét déo can
say kho tinh bot dé giam do am cua tinh bot. Khao sat cho thay tinh bot siy & 80°C trong thoi gian 3h
thi 6 am tinh bot con khoang 2,97%. Phan tich phd FT-IR cho thay chat hoa déo Glyxerin va Ethylene
Glycol khong 1am thay di cau tric caa tinh bot, dinh pic caa mau tinh bot va tinh bot nhya nhiét déo
tai 3367 cm® (dic trung cho nhom —OH) tuy nhién pic hap thu khi ¢ chat héa déo thi manh hon. Phan
tich phé TGA cua tinh bot va tinh bot nhua nhiét déo (Glyxerin chiém 25% trong luong va Ethylene
glycol chiém 12,5 % trong luwong) cho thiy tinh bot nhua nhiét déo mai duoc ché tao 1a chit déo dong
nhat va phi hop véi cac nghién ciru trude day.

Tir khoa: Tinh bét san, Tinh bét nhua nhiét déo, phan hay sinh hoc.

Abstract: Tapioca starch is an available rich material source in Viet Nam, low-cost and
biodegradable. However, it is necessary to modify the starch into thermoplastic starch by breaking the
granules with a combination of a plasticizer quality under certain conditions so that the starch can
combine with other biodegradable polymers. In this research, thermoplastic starch was synthesized
from Tapioca starch with Glycerol and Ethylene Glycol as plasticizers; TWEEN 80 as a surfactant.
The humidity of the starch is 11,74% so Tapioca starch needs to dry to reduce the humidity before
synthesis into thermoplastic starch. The test shows that starch is dried at 80°C for 3 hours, the humidity
of the starch is about 2,97%. The FT-IR spectrum shows that Glycerol and Ethylene Glycol
plasticizers don’t change the structure of the starch, the starch sample and thermoplastic starch sample
have peak at 3367 cm™* (characteristic absorption of -OH stretching) however absorption peak of the
sample has plasticizer is stronger. The TGA spectrum of starch and thermoplastic starch (Glycerin
25% w/w and Ethylene Glycol 12,5% w/w) shows that thermoplastic starch synthesized is a
homogeneous plastic and consistent with previous research.

Keywords: Tapioca starch, Thermoplastic starch, Biodegradable.

XAY DUNG KY THUAT SOI GAMMA 2 CHIEU PHUC VU KHAO SAT PHAN BO
LUU CHAT TREN KHAY CUA THAP CHUNG CAT TRONG NHA MAY LQC HOA
DAU BANG MO PHONG MONTE CARLO

CONSTRUCTION A TWO-DIMENSIONAL GAMMA SCANNING TECHNIQUE FOR SURVEY
THE DIFFERENCE BETWEEN THE FLUID ON THE TRAY OF A DISTILLATION TOWER IN
A PETROCHEMICAL REFINERY BY THE MONTE CARLO SIMULATION

NGUYEN THANH CHAU*, LE THAO HUONG GIANG, NGUYEN NGOC NHAT ANH,
NGUYEN VAN CHUAN, PHAM TIEN THANH

Trung tam Ung dung ky thudt hat nhan trong cong nghiép
*Email: chaunt@canti.vn

Tom tat: Ky thuat soi gamma duoc biét dén 1a mot phuwong phap hiéu qua dé khao sat tinh trang cua
thap chung cat trong cic nha may loc hoa dau va da duoc ap dung phd bién. Két qua cta qua trinh soi
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gamma 13 dang dd thi mot chiéu biéu dién s6 dém truyén qua theo chidu cao cua thap. Dé luan giai cac
hién tugng quan trong nhu tao bot; phun trao trén khay; mua duai khay do hong van trén khay can ngudi
giau kinh nghiém va két qua luan giai Van kha dinh tinh. Phuong phép soi gamma hai chiéu va tai tao
lai hinh anh (2D Tomography) moi xudt hién trén thé gidi trong mot vai nim gan day dugc xem la
phuong phap tiém nang giup phat hién cac hién twong néu trén. Bai bao nay trinh bay ciu hinh soi
gamma 2 chiéu, phuong phap tinh toan hinh hoc va xir Iy nhleu bang cach sir dung két hop giai thuft v&
doan thang Xiaolin Wu v6i thudt toan dung anh tai tao dai sb dong thoi (SART) dya trén s6 liéu tir mo
phong Monte Carlo.

T khoa: Soi thdp, tomography 2D, soi gamma truyén qua, SART.

Abstract: Gamma scanning technique is known to be an effective method for survey the condition of
distillation towers in petrochemical refineries and has been widely applied. The result of the gamma
scanning is a 1-dimensional graph showing the transmittance counts according to the height of the tower.
To illuminate the important phenomena occurring on the tray such as foaming; flooding; weeping due
to valve failure on the tray needs experienced people and the interpretation results are still quite
qualitative. The method of 2-D gamma scanning and reconstruction (2D Tomography), which has just
appeared in the world in recent years, is considered as a potential method to help detect the above
phenomena. This report presents the two-dimensional gamma scanning configuration, mathematical
calculation and noise processing methods by using the combination of Xiaolin Wu’s line drawing
algorithm with simultaneous algebraic reconstruction algorithm (SART) based on data from Monte
Carlo simulation.

Keywords: Scanning tower, tomography 2D, scanning transmission gamma, SART.

DPANH GIA KHA NANG PHAN HUY NHOM THUOC TRU NAM TRIAZOLE CUA
MOT SO CHUNG VI KHUAN PHAN LAP PUQC TAI PA LAT

ASSESSMENT ABILITY TRIAZOLE FUNGICIDES - DEGRADATION OF BACTERIA
STRAINS ISOLATED IN DA LAT

LUONG THI THAM*, NGUYEN TIEN PAT, NGUYEN THI HONG THAM, NGUYEN VIET BUC,
LE VAN TOAN, NGUYEN THUY HUONG TRANG, NGUYEN LE HOAI BAO

Vién Nghién cizu hat nhan
*Email: luongtham0710917 @gmail.com

Tom tat: Nghién ciru nay duogc thuc hién nhiam phan 14p, tuyén chon va danh gia cac ching vi khuan
ban dia ¢ kha ning phan huy sinh hoc hiéu qua nhom thudc trir nAm Triazole trong dat canh tac nong
nghiép tai Pa Lat. Mudi séu chung vi khuan cé kha ning phat trién trén méi truong mubi khoéang téi
thiéu c6 bd sung ba loai thubc trir nam thuéc nhom triazole 1a hexaconazole, propiconazole va
difenoconazole & ndng d6 100 mg/L nhu nguon carbon duy nht da dugc phan 1ap tir muoi miu dat lay
tir c&c rudng trong rau va hoa.Trong sb cac chung phan lap, hai chung vi khuan B5-2-L1 va 10-3-L2
biéu hién kha ning phat trién manh nhét trén cac méi truong cé ndng do hexaconazole, propiconazole
va difenoconazole khac nhau. Hai chung nay c6 kha nang phén huy trén 60% ham lugng cac hoat chat
hexaconazole, propiconazole va difenoconazole bo sung vao méi truong nudi cy sau 15 ngay. Két qua
giai ma trinh ty gen 16S rRNA cho thay 2 chung vi khuan B5-2-L1 va B10-3-L2 dugc dinh danh lan
luot la Klebsiella spp. VVa Pseudomonas aeruginosa.

T khoa: Hexaconazole, propiconazole, difenoconazole, phan hauy sinh hoc, Da Lat.

Abstract: The aim of this study was to isolate, select and evaluate native bacteria strains capable of
biodegrading effective group of Triazole fungicides in agricultural soil in Da Lat. Sixteen strains of
bacteria capable of growing on minimal mineral salt media supplemented with three fungicides
hexaconazole, propiconazole and difenoconazole belonging to group of triazole fungicides at a
concentration of 100 mg/L as sole carbon source were were isolated from ten soil samples taken from
vegetable and flower fields. Among the isolates, two strains D5-2-L1 and D10-3-L2 showed the
strongest growth ability on media with different concentrations of hexaconazole, propiconazole and
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difenoconazole. These two strains of bacteria were capable of degrading more than 60% of
hexaconazole, propiconazole and difenoconazole added to the culture medium in15 days. The results of
16S rRNA gene sequencing showed that two bacterial strains D5-2-L.1 and D10-3-L2 were identifiedas
Klebsiella spp.and Pseudomonas aeruginosa.

Keywords: Hexaconazole, propiconazole, difenoconazole,biodegrading, Da Lat.

KIEM CHUNG PHUONG PHAP TINH HE SO PHAN BO (Kd) CUA CAC CHAT
PANH DAU KHI PFCS TRONG HAI PHA DAU-KHI BANG THU'C NGHIEM

VALIDATION OF THE CALCULATING METHOD OF THE DISTRIBUTION COEFFICIENT OF
PFCS GAS TRACER IN HYDROCARBON-GAS PHASES BY EXPERIMENTS

LE VAN SON*, HUYNH THI THU HUONG, TRAN TRONG HIEU, NGUYEN HUU QUANG

Trung tam Ung dung kj thudt hat nhan trong cong nghiép
*Email: sonlv@canti.vn

Tom tat: Chat danh dau khi Cyclic Perfluorocarbons (PFCs) duoc sir dung phd bién trong ky thuat danh
dau lién giéng khao sat mo dau khi vi nhitng wu diém néi bat nhu tinh bén nhiét va than thién véi moi
truong. Hé sé phan bd Ky, dic trung bai ty sé ndng d6 cua PFCs trong hai pha dau - khi tai cac diéu kién
nhiét d6 va ap suit khac nhau, 1a théng sé thuc nghiém cho phép xac dinh sy phan phdi khi tir giéng
bom dén giéng khai thac cling nhu do béo hoa cac pha trong mo. Nham tiét kiém chi phi thuc nghiém
dé do hé s6 Kq trong phong thi nghiém, bai bao nay xay dung phuong phap tinh toan hé sb Ky cua cac
chat PFCs trong hai pha dau-khi dua trén viéc hiéu chinh twong quan hé sb can bang cua Standing cho
cac chat PFCs va cac phuong trinh khdi lugng. Phuong phap sau d6 da duoc kiém ching véi két qua do
hé s6 Kq thue nghiém & nhiét d6 90°C va dai ap suét tir 1000 + 2500 psi. Két qua cho thay hé s Kq tinh
toan phu hop tét véi hé sé Kqthuc nghiém trong khoang gia tri nho hon 4, véi sai sé twong ddi trung
binh 12 5,9%.

Tir khoa: Hé s6 phan b, PFCs, phwong phép sdc Ky.

Abstract: Cyclic Perfluorocarbons (PFCs) are widely used in the inter-well tracer method for oil and
gas field investigations because of their outstanding advantages such as stability and environmental
friendliness. The partition coefficient Ky, characterized by the ratio of the PFCs concentrations in oil
phases at different temperature and pressure conditions, is an experimental parameter that allows
determining the gas contribution from the injection well to the production wells and the saturation of
phases in the field. In order to save the cost of measuring Kq in the laboratory, this paper proposed a
method for calculating the Ky coefficient of PFCs in oil-gas phases based on the modification of the
relation of Standing's equilibrium coefficient for PFCs and mass conservation equations. The calculating
method was validated with experimental K4 measurement results at the temperature of 90°C and the
pressure in the range of 1000 - 2500 psi. The results show that the calculated coefficient Ky agree well
with the experimental Kg in the range of values less than 4 with an average relative error of 5.9%.

Keywords: Partition coefficient, PFCs, Chromatographic method.

THIET KE PAU PO GAMMA VA NEUTRON NHIET SU DUNG SiPM VA
TINH THE NHAP NHAY CLYC:CE

DESIGN OF GAMMA AND THERMAL NEUTRON DETECTOR USING SiPM AND CLYC

NGUYEN THANH HUNG

Trung tam Chiéu xa Ha Ngi
Email: hungxom933@gmail.com

Tom tat: Trai véi nhiing thiét bi ghi nhan gamma c6 kich thuéc nhé gon thuan tién cho viéc nghién ctu
cting nhu do dac ngoai thuc dia thi nhirng thiét bi ghi nhan neutron thuong c6 kich thude twong doi I6n
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(vi la detector chira khi va sir dung khi 3He). Va nhitng thiét bi ghi nhan gamma thuong khong thé ghi
nhan neutron va nguoc lai. Vi nhing tién bo cua khoa hoc k¥ thuat, ngay nay cac dau do ban dan su
dung photodiode hay avalanche photodiode c6 kich thuéc nho gon va tiét kiém nang lugng dang dugc
su dung rat nhiéu cho cac tng dung ghi nhan btc xa. Song song véi nd la nhiing cai tién cong nghé vé
tinh thé nhap nhay, da c6 nhirng tinh thé dugc pha tap thém dong vi °Li cho kha nang ghi nhan ca hai
loai birc xa gamma va neutron.

Tur khéa: Gamma, neutron, photodiode, SiPM.

Abstract: Gamma radiation measuring devices are usually compact in size, convenient for research and
field measurements. As for neutron measuring devices, they are relatively large in size because they
often use *He gas. With the advancement of science and technology, semiconductor detectors using
photodiode or avalanche photodiode with compact size and energy saving are being used a lot for
radiation measurement applications. In addition, there have been crystals containing ®Li that can detect
both gamma and neutron radiation.

Keywords: Gamma, neutron, photodiode, SiPM, CLYC.

TONG HQP NANOSILIC TU TRO TRAU BANG
PHUONG PHAP KET TUA TRONG TRUONG CAO

SYNTHESIS OF SILICA NANOPARTICLE FROM RICE HUSK ASH BY HIGH GRAVITY
REACTIVE PRECIPITATION METHOD

VU THI PHUOC*, HOANG VAN BUC

Vién Cong nghé xa hiém
*Email: vuphuoc.th@gmail.com

Tom tat: Trong bdo cao nay, ching toi da tong hop mét phuong phap méi (két tua trong truong cao —
HGRP) dé tong hop SiO2 NPs tir tro trau bang hé thong phan tmg khi —long. Tro trdu (RHA) 1a san pham
ctia nganh cong nghiép lta gao, duoc biét 1a nguyén liéu giau silica vo dinh hinh. RHA duoc chuyén
hoa thanh nude thuy tinh lam nguyén lidu cho qua trinh tong hop SiO2 NPs bang phuong phap HGRP.
Céc SiO2 NPsduogc tao ra c6 dang vo dinh hinh, kich thudc trung binh 20 + 30 nm, va dién tich bé mit
khoang 176,79 mz/ g. Tong hop nano silica (SiO2 NPs) bang HGRP 1a mot phuong phap c6 tiém ning
16n dé san xuét s6 lugng 16n vat lidu kich thude hat nho, chi phi thip véi d6 phan bo kich thudc hat hep,
thoi gian phan (mg nhanh va c6 kha ning chuyén sang san xuit quy mé 16n.

T khéa: SiO, NPs, két tia trong truong cao, tro trau.

Abstract: In this report, we developed a noved method (high gravity reactive precipitation -HGRP) to
synthesize SiO, NPs from rice husk ash using a gas-liquid reaction system. Rice husk ash (RHA) is a
waste product of the rice industry, which is proved to be material rich in amorphous silica. RHA is
converted into glass water as the raw material for the SiO, NPs synthesis by HGRP method. The SiO»
NPs produced has amorphous form, average size of 20 + 30 nm, and surface area about 176.79 m?/g.
The synthesis of silica nanoparticle (SiO, NPs) by HGRP is a method with great potential for producing
large quantities of low-cost, small-particle-size materials with a narrow particle size distribution band,
short reaction times, and potentially switching to large scale production.

Keywords: SiO, NPs, High-gravity reactive precipitation, rice husk ash.
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XAY DUNG HE PO GAMMA PON KENH DUA TREN TINH THE NHAP NHAY
Nal(TI) VA NHAN QUANG DIEN SILICON - SiPM, UNG DUNG TRONG CHUP
ANH CAT LOP TIA GAMMA CAU HINH MQT NGUON — MQT PAU DO

DEVELOPMENT OF GAMMA-RAY MEASUREMENT SYSTEM SINGLE CHANNEL BASE
SCINTILLATOR Nal(Tl) AND PHOTOMULTIPLIER SILICON, APPLICATION FOR GAMMA-
RAY COMPUTED TOMOGRAPHY, CONFIGURATION ONE SOURCE - ONE DETECTOR

LAl VIET HAI*, PANG NGUYEN THE DUY

Trung tam Ung dung kj thudt hat nhan trong cong nghiép
*Email: hailv@canti.vn

Tom tit: Trong bao céo ndy, chung t6i da sir dung tinh thé Nal(T1) kich thuéc 0,5 inch x 1 inch két hop
v6i nhan quang dién ban dan (SiPM) - MICROFC-60035-SMT-TR1 (ONSEMI) bang keo quang hoc
Meltmount dé tao nén mot dau do do gamma va ché tao cac khdi mach dién tir nhu khéi ngudn phan
cuc, khdi khuéch dai, khéi phan biét bién d6 xung, khdi nguon thé thap, két hop cac khbi nay véi nhau
va v6i module Arduino mega 2560 pro tao thanh mot hé do gamma don kénh hoan chinh. Dé diéu khién
dugc hé do, nhom nghién ctru da 1ap trinh phan mém diéu khién, luu tri va hién thi dit liéu. Bé khao sat
kha ning hoat dong va kha ning tng dung cta dau do trong chup anh cit 16p dién toan, cac thi nghiém
nhu khéo sat do phan giai, khao sat do 6n dinh theo thai gian, ting dung dau do vao chup anh cét 16p tia
gamma, di duoc thuc hién. Két qua, do phan giai tai cac dinh nang luong 511 KeV va 662 KeV lan luot
14 20,61% va 18,35% so Vi dau do Ludlums M44-62 (c6 tinh thé trong duong) thi kém hon l1an luot 12
2,37 (8,68%) va 2,14 (8,56%) lan. Trong khao sat do on dinh theo thoi gian, d léch caa dinh phd 37Cs
dao dong trong khoang 20 mV va do phan giai ndng luong dao dong trung binh khoang 0,64%, véi thoi
gian khao sat 1a 20 gio lién tuc va budce do 1a 10 glay/pho Két qua chup anh cat 16p v6i ba mau vat khac
nhau déu c6 thé xac dinh duoc cau tric ciia cAc mau vat.

T khoa: Nhan quang dién ban dan, SiPM, MPPC, pho gamma, CANTI, tomography, CT, PMT, chup
cat lop dién toan, hinh anh hat nhdn, dau do nhap nhay.

Abstract: In this article, we used a 0.5-inch x 1-inch Nal(TI) crystal combined with semiconductor
photomultiplier (SiPM) - MICROFC-60035-SMT-TR1 (ONSEMI) with optical glue Meltmount to
build a gamma detector and made electronic circuit units such as bias source, amplifier, pulse
amplitude discrimination, low voltage source, then combined these blocks with each other and with
the module Arduino MEGA 2560 PRO to form a complete single-channel gamma measurement
system. To control the measurement system, the project team programmed software to control, store
and display data. To investigate the operability and applicability of the detector in computed
tomography, experiments such as resolution-performance survey, time-stability survey, and
application of detector in computed tomography imaging, were carried out. As a result, the resolution
at the energy peaks of 511 KeV and 662 KeV is 20.61% and 18.35%, respectively, compared with the
Ludlums M44-62 detector having a same crystal, which is 2.37 (8,68%) and 2.14 (8.56%) times
smaller. In the survey of stability over time, the deviation of the ¥’Cs spectral peak fluctuates in the
range of 20 mV and the average energy resolution fluctuates around 0.64% with a duration time of 20
hours and the measuring step is 10s/spectrum. The results of tomography with three different
specimens were able to determine the structure of the specimens.

Keywords: Photomultiplier silicon, SiPM, MPPC, Gamma spectrum, CANTI, gamma-ray CT.
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NGHIEN CUU ANH HUONG CUA PHUONG PHAP XU LY HAT GIONG PAU
TUONG TRUOC GIEO TRONG BANG BUC XA GAMMA Co-60

THE APPLICATION OF RADIATION TECHNOLOGIES FOR PRE-SOWING TREATMENT OF
SOYBEAN SEEDS WITH GAMMA RADIATION Co-60

NGUYEN XUAN TUNG™*, SVETLANA PYATKOVA?, ALLA UDALOVA?

*Trung tdm Chiéu xg Ha Ngi
*Russia Pai hoc nghién cizu hat nhan quéc gia MEPhI, Nga
*Email: nguyenxuantung_t60@hus.edu.vn

Tom tit: Nghién ciru da khao sét anh huéng cua viéc xu 1y hat dau twong trudc gieo trong bang bic xa
gamma trong dai liéu tir 3 dén 15 Gy (suét liéu 60 Gy/h). Két qua thuc nghiém cho thay, chiéu xa ¢ Ileu
5 va 15 Gy xuét hién hiéu tng kich thich trong giai doan dau cua qua trinh phat trién cay con ¢ giéng
dau tuong Bara. Néi bat ¢ 5 Gy, ty 1é nay mam cua hat ting 14% va chiéu dai cdy con tang 1,75 cm.
Tuy nhién, hiéu ung khong rd rang ¢ giong dau tuong SK Veda: Ty 1€ ndy mam giam 8% & hat duoc xu
ly liéu 5 Gy nhung lai ting 10% ¢ hat dugc chiéu xa liéu 15 Gy. Céc két qua thu duoc ciing chi ra rang
& cung mot lidu lugng birc xa, cac gidng dau tuong khac nhau biéu hién d6 nhay cam phéng xa khac
nhau do sy khac biét vé gen cua ching.

Tir khoa: Bic xa gamma, kich thich, ¢ ché, ty 16 ndy mam, dg nhay cam phéng xa.

Abstract: This research presents the biological effects of pre-sowing treatment on soybean seeds with
gamma radiation in the dose range from 3 to 15 (dose rate of 60 Gy/h). Based on the results of the
research, the following conclusion can be drawn: With pre-sowing gamma irradiation of soybean seeds
at a dose of 5 and 15 Gy, a tendency to the emergence of a stimulating effect in the early stages of
ontogenesis in the Bara variety was revealed. Significantly at 5 Gy, germination rate increased by 14 %
and stem length increased by 1,75 cm. The irradiation of the variety SK Veda showed ambiguous
responses: a decrease in germination rate at 5 Gy by 8%, but an increase in the same indicator at 15 Gy
by 10%. According to the results of the research, genetic differences contribute to different levels of
radiosensitivity among varieties at the same dose of irradiation.

Keywords: Gamma radiation, stimulation, inhibition, germination rate, radiosensitivity.

XAY DUNG MO HINH PHAN POAN KHOI U TU' HINH ANH CONG HUONG TU
NAO HO TRQ LAP KE HOACH XA PHAU NAO

DEVELOPMENT OF BRAIN MRI IMAGE SEGMENTATION PROGRAM USING DEEP
LEARNING TECHNIQUES FOR RADIOSURGERY PLANNING

NGUYEN TUAN KIEN*, BUI NGOC HA, TRAN THUY DUONG

Truong Pai hoc Bach Khoa Ha Ngi
*Email: kien.nt196395@sis.hust.edu.vn

Tom tat: Xir ly hinh anh 1a mét trong nhitng ki thuat dong vai tro vo cting quan trong va dugc sir dung
nhiéu trong linh vuc y té. Véi anh cong huong tir (MRI — Magnetic Resonance Imaging) c6 thé cung
cap nhiing hinh anh n&o b c6 do tuong phan tét dé dang cho viéc xt Iy va nhan dién trong giai phau.
Chinh vi vay viéc ap dung nhiing tng dung hd trg nhan dién phong doan khéi u dugc nghién ciu va
phét trién. Trong dé tai ndy, ching tdi str dung tng dung tri tué nhan tao cho viéc nhan dién va phat hién
khéi u bang md hinh hoc sdu UNET++ dat két qua véi ti 16 nhan dién khoang 80%. Céc két qua cho thdy
tiém nang rat 1on trong viéc tmg dung xay dung hé thong phan mém hd trg bac si trong thyc té.

Til: khéa: Xu ly anh, anh céng hwong tir (MRI), md hinh hoc sdu UNet++, tri tué¢ nhén tqo, neuron
than kinh.

Abstract: Image processing is one of the most important and widely used techniques in the medical
field. Magnetic Resonance Imaging (MRI) can provide images with good contrast, easy for processing
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and identification in resolution. Therefore, applications to support tumor prediction are researched and
developed. In this topic, we use applied artificial intelligence to identify and detect tumors using the
UNET ++ deep learning model, which achieved results with a recognition rate of about 80%. The results
for a great deal of built-in functionality in the built-in physician support software system in practice.

Keywords: Image processing, magnetic resonance imaging (MRI), UNet++ deep learning model,
artificial intelligence, neurons.

NGHIEN CUU PAC PIEM PONG HQC NUOC DUGI PAT CHO TANG
PLEISTOCENE TREN - QPs KHU VUC BAC SONG TIEN
BANG KY THUAT THUY VAN PONG VI

STUDYING ON DYNAMIC CHARACTERISTICS OF THE UPPER PLEISTOCENE AQUIFER -
QPs IN THE NORTHERN TIEN RIVER BY ISOTOPIC TECHNIQUES

NGUYEN PHAM TUONG MINH*, TRAN THI BiCH LIEN, NGUYEN KIEN CHINH,
LAM HOANG QUOC VIET, NGUYEN VAN PHUC, HUYNH LONG

Trung tdm Hat nhan Thanh phé Ho Chi Minh
*Email: nptuongminh1002@gmail.com

Tom tat: Nhitng nghién ciru trude day chua cé két luan thdng nhat vé dic diém dong hoc cua tang chira
nude Pleistocene trén - qps tai Dong bang Nam B9. Vi vay, nghién ctru nay duoc thuc hién dé khao sat
dong hoc nude ngam tang gps khu vuc Bic song Tién bang ki thuat thuy van ddng vi nham xac dinh
huéng van dong cua nudc trong tang chira, qua d6 danh gia kha niang bd cip hién dai cia TCN nghién
cau. Cac mau nuée ngam dugc thu thap tai 13 vi tri khac nhau va xac dinh tudi thong qua ddng vi *C
va 1C. Tir do, tién hanh xay dung ban d6 phan bé tudi nude dudi dat biang phuwong phap dia thong ké
da bién. Két qua cho thay giira tudi va do dan dién cua nude ngam nhat (EC < 2000 uS/cm) c6 quan hé
khé chit (hé s6 tuong quan téi 0,75), chirng to thoi gian van dong cua nudc nhat tuan theo quy luat phan
bé tudi; nguoc lai, v6i EC cao, quan h¢ nay khong con ding voi quy ludt (d9 trong quan 0,18). Theo
ban d6 ding tudi da xay dung dugc, nudc nhat tang qps khu vuc Bac song Tién van .dong chu yeu theo
hai hudng chinh: (i) Pong bac - Ty nam, theo hudng tir song Vam Co vé song Tién voi toe do trung
binh 1a 6,5 m/nam; va (ii) BaC Nam, tir phia Campuchia db ra Bién Pong, toc d6 van dong trung binh
khoang 8,0 m/nam. Két qua vé tudi nude ngam doc song Vam Co Dong thu duoc ciing cho thdy nudc
cuia s6ng nay bo cap duoc vao tang chira nudc nghién ciu tai mot 6 i tri.

Tur khoa: Nude dudi dat, tang chita e qps, **C, ©°C, Bdc sbng Tién.

Abstract: Many previous studies have shown a non-consensus in the dynamic characteristics of the
upper Pleistocene aquifer - gps in the Nambo Plain. Therefore, this study was carried out to investigate
the dynamics of the gps aquifer in the North of Tien River by isotope technigques to determine the
direction of groundwater in the aquifer, thereby assessing the recharge ability to the gps aquifer. The
age of groundwater samples at 13 different locations was determined using *C and *C isotopes
measurements. Then, a map of groundwater age distribution is created by the multivariable
geostatistical method. The results show that there is a close relationship between age and electrical
conductivity of fresh groundwater (EC < 2000 uS /cm) (correlation coefficient up to 0.75), showing
that the movement time of freshwater follows age distribution rules; on the contrary, with high EC
cases, it no longer stays corrected (correlation 0.18). According to the iso-age map, the fresh water in
gps aquifer in the North Tien River area moves in two main directions: (i) Northeast - Southwest, in
the direction of Vam Co River towards Tien River at an average speed is 6.5 m/year; and (ii) North -
South, from Cambodia to the Bien Dong, the average speed is about 8.0 m/year. The results of
groundwater age along Vam Co Dong River also show that the studied aquifer at some locations can
be recharged by the water of this river.

Keywords: Groundwater, qps aquifer, *C, **C, Northern of Tien River.
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NGHIEN CUU PAC PIEM PHAN BO THANH PHAN CAP HAT VA NGUYEN TO
TRONG TRAM TICH VEN BIEN PINH AN - TINH SOC TRANG

RESEARCH AND EVALUATION OF PARTICLE SIZE DISTRIBUTION
AND ITS ELEMENTAL COMPOSITION IN COASTAL SEDIMENTS IN DINH AN
OF SOC TRANG PROVINCE OF VIETNAM

vO THI MONG TH§M*, PHAN QUANG TRUNG,}NGUYEN VAN PAHUC,ATRAN’QUANG THIEN,
NGUYEN THI HUONG LAN, NGUYEN MINH PAO, LE XUAN THANG,
NGUYEN HUU NGHIA, PHAN SON HAI

Vién Nghién ciru hat nhan Pa Lat
*Email: vothimongtham@gmail.com

Tom tit: Ham luong nguyén td va kich thudc hat (cét, phi sa va sét) cua 63 mau tram tich cira song va
ven bién tinh Soc Trang duoc phan tich bang phuong phéap kich hoat neutron va phuong phap nhiéu xa
laser duoc str dung trong nghién ctru nay. Phuong phap phan tich thanh phan chinh (PCA) dugc sir dung
dé nghién ciu méi lién quan gitra ham lwong nguyén t6 va thanh phan kich thuéc hat trong cac mau
tram tich. Ba thanh phan chinh (PC) di dugc xac dinh bao gdm: thanh phan chinh dau tién dic trung
cho thanh phan c4p hat cia tram tich c6 su twong quan manh mé véi thanh phan cap hat (twong quan
thuan véi cap hat min va tuong quan nghich véi cap hat tho); thanh phan chinh thir hai dac trung cho
thanh phan sa khoang trong tram tich (tap trung chu yéu cac nguyén to nang nhu U, Th, Hf); thanh phan
chinh thir ba dac trung cho cac nguyén t6 dén tir moi truong nudc bién (Na trong thanh phan mudi bién
va Br 1a nguyén t6 halogen vén c6 ham lugng trong nudc bién cao hon so véi nudce song). Kiém tra
tuong quan cho thdy hau hét cac nguyén tb trong PC dau tién (As, Co, Cr, Cs, Fe, Rb, Sb, Sc va Zn) c6
tuong quan thuan chat ché véi ham lugng dat sét va ph sa (cap hat min) va twong quan nghich voi ham
lugng cat (cap hat thd). Cac nguyén té nang trong PC th hai (Ce, Eu, Hf, La, Sm, Ta, Th, Th, U va Yb)
c6 méi tuong quan vé6i kich thude hat thip hon so véi cac nguyén té trong PC dau tién. Cac nguyén to
trong PC thtr ba (Br va Na) khong tuong quan voi kich thuéc hat. Cac két qua phan tich thanh phan
chinh dua ra mot birc tranh tong quan vé xuat xt ciia tram tich ven bién Binh An — Séc Tring.

Tir khoa: Kich thieéc hat, tram tich, kich hogt neutron, phan tich thanh phan chinh.

Abstract: The element concentration and grain size composition (sand, silt and clay) of 63 bulk
estuarine sediment samples from the coastal of the Mekong Basin was analyzed by instrumental neutron
activation analysis and laser-diffraction particle size analyzer in this study. The principal component
analysis was used to investigated the relationship between elemental concentration and particle size
composition in sediment samples. Three principal components including alluvium, minerals, and
environment-derived components were identified. The correlation calculation showed that most of the
elements in the first PC (As, Co, Cr, Cs, Fe, Rb, Sb, Sc, and Zn) were strongly positively correlated with
clay and silt contents, but it is negatively correlated with sand content. The elements in the second PC
(Ce, Eu, Hf, La, Sm, Ta, Th, Th, U, and Yb) is less the particle size correlation than the element group
in the first PC. Elements in the third PC (Br and Na) are not correlated with particle size. The results of
the principal component analysis are given an overview of the origin of the coastal sediment at Dinh An
- Soc Trang.

Keywords: Grain size, multi-element, estuarine sediment, neutron activation analysis, statistical analysis.

47


mailto:vothimongtham@gmail.com

Hoi nghi Khoa hoc va Cong nghé hat nhan can bg tré nganh nang luong nguyén tir lan thir VII, Ha Néi, 06-07/10/2022

NGHIEN CUU PAC PIEM THANH PHAN PONG VI BEN &°H VA §°0 TRONG
NUGOC MUA KHU VUC NOI THANH HA NOI

RESEARCH ON THE CHARACTERISTICS OF 5°H AND 880 STABLE ISOTOPIC
COMPOSITION OF PRECIPITATION IN HANOI

MAI BINH KIEN*, VO THI ANH, HA LAN ANH, VU HOAI, LE THI TUOIL, VU THI HIEN

Vién Khoa hoc va Ky thudt hat nhéan
*Email: maikiena4@gmail.com

Tom tat: Sy thay d6i ham luong cac dong vi méi truong 2H va 20 trong nudc mua duoc tng dung dé
nghién ciru dic tinh nude mua va qua trinh bién di theo thoi gian cia vong tuan hoan nudc. Cac mau
nudce mua duoc thu thap theo cac ngay mua tir 3/8/2020 dén 29/10/2020 tai mot dia diém khu vyc Ha
Noi v6i tong s6 26 mau. Két qua phan tich dong vi bén 82H va 820 trong nude mura cb gié tri giao dong
tuong ang tir -108,04%o dén -40%o va -15,87%o dén -6,53%o va hau hét cac gia tri nay déu nam tap trung
phia trén gan duong nude khi twong dia phuong. Két qua nghién ciru danh gia cho thiy lugng mua trong
ngay va gia tri dong vi bén 80 c6 mdi quan hé tuyén tinh véi nhau ciing nhu sy anh huong cua mia,
nhiét d6 moi truong dén sy thay doi gia tri dong vi bén c6 trong nude mua.

Tir khoa: Khoi phé ké dong vi Lazer LWIA-24D, ty s dong vi bén &°H va 60, duong nwée khi tirong
dia phuong, nuwdc mua ving Ha Noi.

Abstract: The variability in the content of environmental isotopes 2H and 80 in precipitation over time
is applied to study the characteristics of rainwater and the time-varying process in the atmospheric water
cycle and the variable processes in the hydrological cycle. Rainwater samples were collected according
to rainy days from August 3to October 29, 2020 in Ha Noi area with a total of 26 samples. The stable
isotope composition in rainwater ranged from -108.04%o to -40%o and -15.87%o to -6.53%o for §°H and
8180, respectively. Besides, the values of 8H and 50 were located around the local meteorological
waterline. The stable isotope values also clearly reflect the correlation with the daily rainfall as well as
clearly reflect the influence of season and ambient temperature on the change of stable isotope value
with rainwater.

Keywords: Lazer mass spectrometer LWIA -24D, stable isotope composition &'H & 60, local
meteorological water lines, rain water in Hanoi area.

DANH GIA THANH PHAN PONG VI BEN CUA CACBON (3°C)
TRONG MOQT SO LOAI VI NHUA

EVALUATION OF CARBON STABLE ISOTOPE COMPOSITION (5'*C)
IN SOME TYPE OF MICROPLASTIC

HA LAN ANH, VU THI HIEN*, VU HOAI, MAI DiNH KIEN, VO THI ANH

Viéen Khoa hoc va Ky thudt hat nhan
*Email: hienvt67@wru.vn

Tom tit: Nghién ciru ndy trinh bay két qua danh gia thanh phan déng vi cacbon (83C) trong vi nhya c6
trong nudc thai va trong mot sé loai bot nhia nguyén sinh. Vi nhya dugc tach khoi nude nuée bang
phuong phap trong lyc. Cac mau vi nhya duge phén tich xac dinh gia tri 8°C st dung khéi phd ké ty s6
ddng vi dong lién tuc CF EA-IRMS. Két qua cho thiy gié tri 8C trong cac loai vi nhya khac nhau 1a
khé&c nhau vai gié tri 16n nhat 1a -26,80 %o trong nhwa PP tai ché va gia tri nho nhét -40,34 %o ciia nhya
PMMA téi ché. Vai cling mét loai nhya, vi nhya ABS tai ché c6 gia tri 813C 1a -27,58 %o giau hon 813C
cta vi nhya ABS nguyén sinh 1a -29,99 %.. Su khac biét vé gia tri 5'3C cua cac loai vi nhya di ching
minh ky thuat déng vi 1a mot cdng cu htra hen trong nghién ciru xac dinh nguén goc va sy bién doi cua
nhya trong moi truong.

Tir khoa: Vi nhiea, Thanh phan dong vi bén 6*°C, Khai phé ké ty sé dong vi EA-IRMS.
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Abstract: The evaluation of isotope composition of carbon (3*3C) in microplastics in water waste and
some primary plastic resin was presented in this work. The separation of microplastics from water waste
was carried out based on the gravimetric principle. The &*C values in microplastic samples were
analyzed on a continuous flow isotope ratio mass spectrometer equipped with an elementai analyzer
(EA-IRMS). The findings demonstrated that the values of 6*3C in microplastics of different types as
well as of different aging times were different from each other. In recycled PP the 5 **C value was found
to be most enriched averaging -26.80 %0 and in PMMA that value was most depleted at -40.34%o.
Recycled ABS microplastics have a 8*C value of -27.58%o, which is more enriched than the primary
ABS microplastics that have 6*C value of -29.99%.. The differences in the §3C values in various
microplastic types open a pave for isotope technique as a promising tool for the investigation into the
origin and transformations of plastics in the environment.

Keywords: Microplastic, Stable isotope composition, 6**C, Isotope ratio mass spectrometry EA- IRMS.

XAC PINH NGUON GOC, MUC PONG GOP O NHIEM AMONI VA NITRAT VAO
MOI TRUONG NUGC MAT POAN THUQNG NGUON SONG NHUE
BANG KY THUAT PONG VI VA KY THUAT LIEN QUAN KHAC

DETERMINATION OF THE SOURCES, CONTRIBUTIONS OF AMMONIUM AND NITRATE
POLLUTION TO THE SURFACE WATER IN THE UPSTREAM OF NHUE RIVER
BY ISOTOPIC AND OTHER RELATED TECHNIQUES

PANG DUC NHAN, NGUYEN THI TUOI*, HA LAN ANH, MAI BiNH KIEN, VU HOAI

Trung tdm Chiéu xg Ha Ngi
*Email: nguyenthituoi240195@gmail.com

Tom tit: Muc tiéu cua nghién ciru ndy 1a tach amoni va nitrat trong MAau nudc mit sc“)ng Nhué cho két
qua thanh phan ddng vi 8'°N va 880 dua trén khéi phd ké ty sb dong vi EA - IRMS dé xac xac dinh
nguon goc murc dong gop 6 nhiém amoni va nitrat vao moi trudng nudc mit doan thuong ngudn Song
Nhué. Két qua nghién ciru cho thiy thanh phan dong vi 82H va 880 trong 10 vi tri 1y miy thay dbi tir
-42,52 %o dén -36,27 %o va tir -8,26 %o dén -5,72 %o, dong thoi thanh phan dong vi §°N-NH,, 8'°N-NOs;
va 8180 - NOz nam trong khoang tir 3,27 %o dén 23,53 %o; -1,03 %o dén 6,45 %o va 5,57 %o dén 15,48
%o két hop tuong quan cap anion-cation, qua d6 xac dinh dugc 2 nguén gay 6 nhiém chinh 1 nuéc thai
sinh hoat trong khu vyuc va nudc thai tir canh tac ndng nghiép véi muc dong gop tuong ung la 30% va
23%. Nghién ctru 1a bude dau cho viéc xay dung ban d6 kiém soat 6 nhiém trong khu vuc ciing nhu toan
b6 Iuu vuc sdng Nhué.

T khoa: Ty s6 dong vi bén, Mikc déng gop 6 nhiém amoni va nitrat, Nudtc mdt, Thigng nguon song
Nhu¢, Khai pho ke ty so dong vi EA-IRMS.

Abstract: The objective of this study is to separate ammonium and nitrate in surface water samples from
Nhue river to give isotopic composition 3°N and &80 based on mass spectrometer EA - IRMS isotope
ratio to determine the origin and level. contribute to ammonium and nitrate pollution to the surface water
environment in the upper Nhue River section. The research results show that the isotopic composition
of 8°H and &0 in 10 sampling sites varies from -42.52 %o to -36.27 %o and from -8.26 %o to -5.72 %o,
copper the isotopic composition of §°N-NHa, §*°N-NO3zand §'0-NOs ranges from 3.27 %o to 23.53 %o;
-1.03 to 6.45 and 5.57 to 15.48 combine the correlation of anion-cation pairs, there by identifying 2 main
sources of pollution which are domestic wastewater in the area and water waste from agricultural
farming with contribution of 30% and 23% respectively. The study is the first step for the construction
of a pollution control map in the region as well as the entire Nhue river basin.

Keywords: Stable isotope ratio, Level contribution of amonium and nitrate, Surface water, Nhue river
upstream , Isotope ratio mass spectrometry EA- IRMS.
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KHAO SAT KHA NANG HAP PHUY XANH METHYLEN CUA VAT LIEU
HYDROGEL CMC/AA PIEU CHE BANG KY THUAT GHEP BUC XA

RADIATION PREPARATION OF CMC/AA HYDROGEL AND THEIR APPLICATION IN
REMOVAL OF METHYLENE BLUE DYE FROM AQUEOUS SOLUTION

_ PHAM BAO NGOC*, NGUYEN NGOC THUY TRANG, TRAN THU HONG, _
NGUYEN TRONG HOANH PHONG, LE VAN TOAN, NGUYEN MINH HIEP VA LE XUAN CUONG

Vién Nghién cizu hat nhan
*Email: phambaongoc1925@gmail.com

Tom tat: Kha nang hap phu xanh methylen (MB) cua hydrogel CMC/AA trong dung dich nuéc da duoc
nghién ciu. Hydrogel tong hop tir acid acrylic (AA) va carboxymethyl cellulose (CMC) str dung k¥
thuat ghép birc xa. Cac yéu té anh huong toi ham luong gel tao thanh va d6 truong ctia hydrogel da duoc
khao sat. Két qua chi ra rang ham lwong gel cao nhat thu duoc & liéu chiéu 30 kGy va tang khi ting ham
luong CMC. Két qua ciing cho thay do truong cua hydrogel giam khi tang lidu chiéu xa. Céac dic trung
cua vat liéu dugc phan tich bang pho héng ngoai Fourier (FTIR) va kinh hién vi dién tir quét (SEM).
Anh huong cua thoi gian tiép xdc, ndng d6 dau va pH dung dich da dugc khdo sat. Két qua cho thiy kha
nang hap phu tbi da dat dwoc ¢ pH 8,0 va thoi gian tiép xuc 1a 150 phat. Su hap phu MB cua hydrogel
tuan theo mé hinh hip phu Langmuir v&i dung lugng t6i da dat 114,94 mg/g va phi hop véi mé hinh
dong hoc bac hai.

Tir khoa: Hap phu, hydrogel, ghép birc xa, xanh methylen.

Abstract: The adsorption of methylene blue (MB) from aqueous solution was carried out using hydrogel
CMC/AA. Hydrogels were synthesized by grafting of acrylic acid (AA) onto carboxymethyl cellulose
(CMC) using direct radiation grafting technique. The factors affecting the gel content and swelling
behavior of the hydrogel were investigated. The result indicated that gel content of prepared hydrogel
obtained maximum at the radiation dose of 30 kGy and increased with increased concentration of CMC.
The swelling properties of hydrogels decreased with increased radiation dose. Fourier transform infrared
spectroscopy (FTIR) and scanning electron microscopy (SEM) were used to characterize the structure
of the hydrogel. The influence of various experimental factors such as contact time, initial dye
concentration and pH of dye solution was investigated. Maximum MB removal was observed at pH 8.0
and contact time of 150 min. In addition, the adsorption data fitted well the Langmuir adsorption model
with the maximum sorption capacity of 114.94 mg/g, and followed the pseudo-second-order kinetics.
Findings of this study indicate that the prepared hydrogel is promising for further development of an
effective adsorbent material in the future.

Keywords: Adsorption; hydrogel; radiation polymerization, methylene blue.

KHAO SAT HIEU QUA BAO VE BUC XA CHO TE BAO LYMPHO NGUO1 VA
NGUYEN BAO SQI NGUOI CUA LIPOSOME PONG GOI QUERCETIN

STUDY ON RADIOPROTECTION EFFECT FOR HUMAN LYMPHOCYTES AND
FIBROBLASTS OF QUERCETIN-ENCAPSULATED LIPOSOME

VU NGOC BICH PAO!, PHAM NGOC DUY?, TRAN THANH MAIY, TRAN THI NGOC MALIY,
NGUYEN THI HUYNH NGA2, NGUYEN MINH HIEP!*

1 Vign Nghién cizu hat nhan
2 Truong Pai hoc Pa Lat
*Email: jackminhhiep@yahoo.com

Tom tit: Nghién ctru nham muc dich danh gia higu qua bao vé buc xa (BVBX) clia liposome déong goi
quercetln (Lip-QUE). Lip-QUE duoc tong hop bang phuong phap hydrate hoa mang lipid két hop véi
song siéu 4m dé giam kich thudc. Ket qua nghién cau cho thay, Lip-QUE da dugc t6ng hop thanh cong
V&i kich thudc hat trung binh, chi s phan tén, thé zeta va hiéu suat dong goi 1an luot 1a 228,5 nm, 0,312,
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-30,1 mV, 91,05% va c6 d6 bén cao. Lip-QUE c6 kha ning xam nhap tét vao té bao lympho va nguyén
bao soi nguoi (HF). O diéu kién khdng chiéu xa, Lip-QUE hau nhu khong gay doc tinh di truyén, tuy
nhién lai gay chét dang ké cho ca 2 loai té bao nay khi & ndng d6 QUE Ién hon 30 pg/mL. O diéu kién
chiéu xa véi lidu chiéu 2 Gy, Lip-QUE & nong dd QUE 15 pg/mL da lam giam ti I¢ té bao chét cho té
bao lympho va té bao HF lan luot |2 62,3% va 48,4%, va lam giam d6 ton thuong DNA 1an luot 14 39,1%
va 42,8%, tir @6 cho thdy kha ning BVBX cua Lip-QUE ddi véi 2 loai té bao nay.

Tir khoa: Bdo vé birc xa, liposome, nguyén bao sei, quercetin, té bao lympho.

Abstract: This study aims to evaluate radioprotection effect of quercetin-encapsulated liposomes (Lip-
QUE). Lip-QUE was prepared by combining method of lipid-film hydration method and sonication. The
results demonstrated that Lip-QUE was successfully prepared with good characteristics (mean particle
size of 228.5 nm, polydispersity index of 0.312, zeta potential of -30.1 mV, and encapsulation efficiency
of 91.05%), and relatively high stability. Lip-QUE was well penetrated into human lymphocytes and
human fibroblasts (HF cells). Under non-irradiated condition, Lip-QUE showed a negligible
genotoxicity, but exhibited significant cytotoxicity for lymphocytes and HF cells at QUE concentrations
of more than 30 pg/mL and 20 pg/mL, respectively. Under irradiated condition at a dose of 2 Gy,
compared to the control (being irradiation and without treatment), Lip-QUE could decrease the
percentage of cell death for lymphocytes and HF cells by 62.3% and 48.4%, respectively, and decrease
genotoxicity for two these cells by 39.1% and 42.8%, respectively. These have indicated the
radioprotection effect of Lip-QUE for human lymphocytes and fibroblasts.

Keywords: Fibroblasts, liposome, lymphocytes, radioprotection, quercetin.

NHIEN XAC PINH VAN TOC NUOGC TRONG DONG THAM UU TIEN QUA PAP PAT

APPLICATION OF THE TRACER METHOD COMBINED WITH SELF-POTENTIAL
MEASUREMENTS TO DERIVE LOCAL PORE WATER VELOCITY ALONG PREFERENTIAL
FLOW IN EARTHEN DAMS

HUYNH THI THU HUONG*, LE VAN SON, TRAN TRONG HIEU, LAI VIET HAI,
NGUYEN HUU QUANG, VUONG bUC PHUNG?, PHAN THI LUAN

Trung tam Ung dung ky thugt hat nhan trong cong nghiép
Email: huonghtt@canti.vn

Tom tit: Van tde nuéc khe rdng cuc bd doc theo dong thAm wu tién 1a mét trong cac thong sb thay luc
dic trung cho qua trinh x6i mon bén trong dap dit gdy mét an toan cho dap nén can phai duoc xac dinh,
néu dap bi tham. Nghién ctru nay trinh bay maot cach tiép can thuc nghiém dé xac dinh van téc nudc khe
rdng cuc bd qua kénh ro ri tai cac dap dat dua trén viéc theo ddi thoi gian di chuyén caa chat danh dau
duéi dang dung dich mudi NaCl qua than dap bang cach ghi nhan tin hiéu di thuong dién thé dap tng
trén mat dat. Su phi hop cua tin hiéu di thuong dién thé theo huéng chuyén dong caa dong dung dich
mudi theo thoi gian da dugc xac minh thdng qua céc thi nghiém trén mé hinh vat 1y két hop voi md
phong sb. Van toc nude qua khe rdng tinh tir vi tri di thuong thé dién cuc dai phi hop tt voi gid tri thuc
nghiém phong thi nghiém véi sai s6 nhé hon 6%. Sau do, thir nghiém danh dau mudi duoc thuc hién
trén quy mo thyc dia tai mot dap dét bi ro ri ¢ luu vue song Dong Nai (Viét Nam). Puong cong xuat
hién chat danh dau tai diém ro ri cho biét thoi gian di chuyen ctia nuée tham 1a khoang 40 ngay. Ket qua
do di thuong tin hi¢u dién thé theo thoi gian cho thiy duong di cua dong thim tir thuong ngudn dén
diém xuat 16 ro ri c6 dang hinh chir V nim ngang va van téc nuéc khe rdng cuc bo duoc udce tinh trong
khoang 1,7-9,9x10° m/s.

Tir khoa: RO ri ddp, x6i mon, chdt danh ddu mugi, dién thé.

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.
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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 VV-shape with the local pore water velocity in the range of
1.7-9.9x10° m/s.

Keywords: Dam leakage, internal erosion, salt tracer, electrical potential.

NGHIEN CU'U PHUONG PHAP CHUYEN DOI HINH ANH CAT LGP CHAN POAN
SANG CAU TRUC HINH HQC CHO CHUONG TRINH MO PHONG PHITS

RESEARCH METHODS OF CONVERTING DIAGNOSTIC SLICED IMAGES INTO GEOMETRY
STRUCTURE FOR PHITS SIMULATION PROGRAM

BUI TIEN HUNG!*, TRAN THUY DUONG?2, BUI NGOC HA2, TRAN KIM TUAN?

"Vien Nang lwong nguyén tir Viét Nam
2 Truong Pai hoc Bach Khoa Ha Ngi
*Email: hungbuitien19081997@gmail.com

Tom tit: Trong nghién cau nay mot quy trinh moi dugc trinh bay dé gitip chuyén doi céc hinh anh cét
I6p chan doan sang cau trdc hinh hoc cho chwong trinh mé phong PHITS. Phuong phép chuyén doi
dugc xay dung dya trén ky thuat xu 1y va phéan doan cac hinh dnh so thay thé cho phwong phap chuyen
d6i truée day dya trén chi s Hounsfied cé nhiéu han ché. Két qua thu duoc véi phuong phap chuyén
ddi trong nghién ciru nay cho thiy nhiéu vu diém vé do chinh xéc, c6 thé ap dung vai nhiéu loai/dinh
dang hinh anh chan doan khac nhau (vi du nhu MRI/CT). Nghién ctru da thuc hién chuyén doi véi ba
phantom khac nhau tir don gian dén phuc tap, cac kiém tra vé tinh chinh xac va kha nang ap dung da
dugc thuc hién cho thay phuong phap nay kha thi va cd thé sir dung vao cac cong viéc nghién ciu tinh
toan lidu lwong bang ma md phong PHITS.

Tir khoa: Phantom, PHITS, MCNP, CT/MRI, ch7 sé Hounsfield.

Abstract: In this study, a new method for converting diagnostic tomographic images into geometry for
PHITS simulation programs is presented. The old conversion method, which was based on the
Hounsfield unit and has a lot of problems, has been replaced by the new method, which is based on
processing and segmenting digital images. The accuracy of the results of this study's method has many
benefits, and it can be used with a variety of diagnostic images (like MRI/CT). Three different phantoms
were used in the study to convert from simple to complex, and tests for accuracy and applicability were
conducted. The results demonstrate that this method is workable and suitable for use in a variety of
applications relating to the calculation of dosimetry by the PHITS simulation code.

Keywords: Computational phantom, PHITS, MCNP, CT/MRI, Hounsfield unit.
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XAC NHAN LAl GIA TRI SU DUNG CUA
PHUONG PHAP PHAN TiCH TON DU DUNG MOI ACETONITRILE
TRONG SAN PHAM DUQC CHAT PHONG XA 8F-FDG BANG SAC KY KHi

THE VALIDATION OF ANALYTICAL METHOD FOR RESIDUAL SOLVENTS (ACETONITRILE) IN
RADIOPHARMACEUTICALS (**F-FDG) BY GC

LE THI THU HIEN*, TRAN MANH THANG, MAI BUC MINH, PAM THI TAM, NGO THI THU THUY,
NGUYEN QUANG ANH, MAI VAN VINH

Trung tdm Chiéu xa Ha Ngi
*Email: hienhita.1907@gmail.com

Tom tat: Duogc chat phong xa (DCPX) 8F-FDG c6 thé c6 dung méi Acetonitrile (ACN) trong qué trinh
san xuit (ham lwong ACN du < 0,41 mg/mL). Muc dich ctia nghién ctru nay la xac nhan lai gia tri st
dung cia phuong phap phan tich tén du dung moéi ACN trong DCPX 8F-FDG. Thiét bi sic ki khi
GC7890B-Agilent chira dau do ion hda ngon hira (FID), cot HP-INNOWAX 19091N-133, hé bom mau
tu dong dugc st dung trong nghién ctiru ndy. Phuong phéap c6 do dac hiéu tot (thoi gian luu ciia miu va
ACN chuén tai 3,809 phat). Tinh thich hop cua hé théng dat (d6 léch chuan twong ddi RSD thoi gian
Iru 0,019 % va do léch chuan tuong d6i RSD dién tich pic 4,269 %). Khoang tuyén tinh xay dung trong
khoang 0,2-0,6 mg/mL theo phuong trinh hdi quy tuyén tinh: y = 315,94809x - 1,21428 va hé s tuong
quan r = 0,998. Phuong phap c6 do lap lai (d6 léch chuin twong d6i RSD dién tich pic 1,37 %). Do
chinh xac trung gian (d6 léch chuan RSD giira 2 kiém nghiém vién 2,62 %). Gidi han phét hién (LOD)
1a 0,0019 mg/mL, gidi han dinh luvgng (LOQ) la 0,0063 mg/mL. Phuong phap nay dugc ap dung xac
dinh ham luong ACN du trong DCPX 8F-FDG san xuit tai Trung tdm Chiéu xa Ha Noi.

Tir khoa: Xac nhan lgi gia tri sir dung cua phirong phdp phan tich, **F-FDG, GC7890B, Acetonitrile.

Abstract: The validation of the analytical method of residual solvent by gas chromatography (GC)
provides objective evidence that is suitable for its intended purpose. Acetonitrile residual solvent can be
found in *8F-FDG radiopharmaceuticals (less than 0.41 mg/mL). This study aims to research and validate
the analytical method for the determination of residual solvents (Acetonitrile) in ®F-FDG
radiopharmaceuticals. The Agilent GC7890B Gas Chromatograph which contains a flame ionization
detector (FID), HP-INNOWAX 19091N-133 column and autosampler were used in this research.
Validation characteristics are based on the Guidelines of the Ministry of Health; The specificity showed
good results (retention time of sample and standard ACN is 3,809 min). The system suitability test
showed good results (RSD of retention time is 0.019 % and RSD of peak area is 4.269 %). The linearity
was investigated at five concentration levels in a range between 0.2 and 0.6 mg/mL concentrations and
obtained the linear regression equation y =315,94809x - 1.21428 with the correlation coefficient r =
0.998. The method has repeatability (RSD of peak area is 1.37 %). Intermediate precision (RSD between
2 analysts is 2.62 %). The limit of detection (LOD) is 0.0019 mg/mL, the limit of quantification (LOQ)
is 0.0063 mg/mL. This method is applied to determine ACN residual solvent in ®F-FDG
radiopharmaceuticals produced at Hanoi Irradiation Center.

Keywords: Validation of analytical method, ¥ F-FDG, GC7890B, Acetonitrile.
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CAU HINH CHUP ANH CAT LGP PHAT XA PON PHOTON (SPECT) PHUC VU
CAC THi NGHIEM PANH DAU NGHIEN CUU MO HINH DONG CHAY

CONFIGURATION OF SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY
(SPECT) FOR SERVING TESTING FLOW MODELS

NGUYEN VAN CHUAN*, NGUYEN THANH CHAU, NGUYEN NGOC NHAT ANH,
TRAN MINH TIEN, LE VAN LOC

Trung tam Ung dung Ky thudt hat nhéan trong céng nghiép
*Email: chuannv@canti.vn

Tom tit: Chyp cat I6p gamma don ning phét xa (Single Photon Emission Computed Tomography-
SPECT) la k¥ thuat tai dung hinh anh cat 16p vé phan bd caa chat danh dau phat phong xa theo khong
gian bén trong vat thé. Bang viéc st dung nhiéu dau do phéng xa tai mot mat cat caa hé théng, hinh anh
cit 16p cuia phan bd chat danh dau tai mat cit do co thé duoc téi tao tir bo s6 lidu do dac véi mot thuat
toan dung anh phu hop, SPECT la mét phuong phap hitu ich cho phép kiém chung két qua cac thi
nghiém danh dau va nghién cttu md hinh dong chay mot cach tric quan. Cau hinh SPECT trong béo cao
nay duoc nghién ciu va lua chon 1a cu hinh luc giac déu, co d6 phan giai dat dén 30 mm va thai gian
cho mét lat cit 20 gidy. CAu hinh SPECT di duogc thir nghiém dé khao sat sy phan bd chit danh dau
trong moi truong chét long.

Tu khéa: Coéng nghiép SPECT, CT, Single Photon Emission Computed Tomography.

Abstract: Single Photon Emission Computed Tomography (SPECT) is a technique which reconstructs
the image of distribution of photon emitting tracer inside the object. By using multiple radiation
detectors at a cross - section of the object to measure the photon emitted from the radioactive tracer, the
cross-sectional image of the tracer distribution can be reproduced from the measurement data with an
appropriate image-rendering algorithm. The SPECT configuration in this report was studied and selected
as the hexagonal configuration which is able to give the resolution about 30 mm and the scanning time
for a slice of 20 seconds. This SPECT configuration was used to investigate the distribution of the tracer
in the liquid medium.

Keywords: Industrial SPECT, CT, Single Photon Emission Computed Tomography.

KHAO SAT, PANH GIA THANH PHAN PONG VI BEN NUGC MAT TREN LUU
VU'C SONG PAY BANG THIET BI PHAN TiCH LASER PONG VI PHAN TU NUGC

SURVEY, EVALUATE THE WATER STABLE ISOTOPES OF SURFACE WATER IN DAY
RIVER BASIN BY WATER ISOTOPE ANALYZER SYSTEMS

NGUYEN THI THOM**, TRINH HONG QUAN?, NGUYEN NHO LAN?,
DAM THI THANH THUY?, TRINH ANH bUC!

Y Trung tam Pao tao hat nhan
2 Vién Hoba hoc, Vién Khoa hoc va Cong nghé Viét Nam
% Vign Cong nghé xa hiém
*Email: thom.nguyen1008@gmail.com

Tom tat: Khao sat thanh phan dong vi bén ctia nudc trén luu vue sdng Day tir diém 1dy mau D1 (thuong
ngudn) dén D9 (ha ngudn), nhim tim hiéu vé chu trinh ciia nude trén luu vuc song Pay. Thanh phan
ddng vi 880 va 8D trong mau duoc do bang may phan tich laser dong vi phén tir nuée Picarro L2130-
i. Thanh phan dong vi phan tir nude trén luu vuc séng Day giao dong tir -10,24(%o0) dén -2,61(%o0) ddi
v6i 8180 va -66,43(%o) dén -17,45(%0) dbi v6i 8D. Pong vi bén cua nude dat gia tri 16n nhét trong giai
doan thang 5 ndm 2021 tuong ung voi dinh diém mua khé nim 2021. Bong vi bén cta nude co gi tri
thap nhat twong tng véi khoang thoi gian thang 9-10 hang nam, sau 1-2 thang so voi thoi diém lugng
mua 16n. Ngoai ra, tai mot s6 diém 1ay mau cu thé nhur diém D7, D8 c6 sy khac biét vé dong vi bén ciia
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nudc trong giai doan thang 2 nam 2021 so voi giai doan cung ky nam 2022 khi ty 1& dong vi 880 va 8D
thap hon dang ké so voi trung binh cua 2 thang lién ké.

Tw khoéa: Nuoc, déng vi, 080, D, nude mdt, séng Day.

Abstract: Surveying the isotopic composition of water stable isotopes in the Day river basin from
sampling point D1 (upstream) to D9 (downstream), aiming to learn about the water cycle in the Day
river basin. The 80 and 8D in the samples were measured with a Picarro 2130-i water isotope laser
analyzer. The isotopic composition of water stable isotopes in the Day River basin ranges from -
10.24(%o) to -2.61(%o) for 5180 and -66.43(%o) to -17.45(%o) for 8D. The ratio of isotopes reaching the
highest value in the period May 2021 corresponds to the peak of the dry season in 2021. Meanwhile, the
ratio of isotopes with the lowest value corresponds to the period of September - October every year,
which is the time of heavy rainfall. In addition, at some specific sampling points such as points D7, D8,
there is a difference of the water stable isotopes composition in the period February 2021 compared to
the same period in 2022 when the isotopic ratios $'0 and D8. 8D is significantly lower than the average
of 2 consecutive months.

Keywords: Water isotopes, Day River basin, water cycle, rainfall.

NGHIEN CUU THIET LAP QUY TRINH PHAN TiCH MOQT SO HOP CHAT PANH
DAU PERFLUOROCARBON (PFC) TRONG MAU KHI MO DAU BANG PHUONG
PHAP GIAI HAP NHIET KET HQP SAC KY KHi KHOI PHO

STUDY ON ESTABLISHING THE PROCEDURE FOR DETERMINATION OF SOME
PERFLUOROCARBON (PFC) TRACERS IN GAS SAMPLES FROM THE OIL RESERVOIR
WITH THERMAL DESORPTION METHOD COMBINED WITH GAS CHROMATOGRAPHY -
MASS SPECTROMETRY

LE THI THANH TAM, NGUYEN THI KIM ANH, PHAN VAN PHUC*

Trung tam Ung dung ky thugt hat nhan trong cong nghiép
*Email: phucpv@canti.vn

Tom tat: K§ thuat danh dau 12 mot trong nhirng ki thuat theo ddi, giam sat hiéu qua nhat va c6 nhiéu
g dung hitu ich trong linh vuc khai thac dau khi trén thé gisi nhu khao sat lién giéng, xac dinh béo
hoa dau du. Cac chit danh diu hda hoc da duoc sir dung thay thé cho cac chit danh dau phéng xa vi
ching an toan véi méi truong va sirc khoe. Trong sé do, cac hop chat perfluorocarbon (PFC) dugc xem
1a nhirng (g vién tiém nang cho k¥ thuat danh dau khi trong giai doan khai thac dau tang cudng. Trong
béo c4o ndy, chung t6i da nghién ctu thiét 1ap quy trinh phan tich 6 hop chat PFC trong mau khi mo dau
bang phwong phép giai hip nhiét két hop sic ky khi khdi phé str dung nguén ion héa hda hoc (TD-NICI-
GC/MS). Cac mau khi dwoc lay vao 6ng hap thu chira carboxen 569 sau d6 giai hap nhiét va phan tich
trén hé sic ky khi khdi phd. Gidi han phét hién cua quy trinh dat mic fL/L (10°%° L/L). Phuong phap s&
dugc ap dung dé xac dinh ham lugng PFC trong cac mau khi mé dau cua Viét Nam.

Tir khda: Hop chat perfluorocarbon, PFC, TD, NICI-GC/MS, ddnh dau khi.

Abstract: Tracer technique is one of the most effective tracking and monitoring techniques, and it has
many useful applications in oil and gas production in the world such as interwell study and residual oil
saturation determination. Chemical tracers were used instead of radioactive tracers because of their
safety for the environment and health. Among them, perfluorocarbon compounds (PFCs) are potential
ones for the gas-tracer technique in the tertiary recovery stage of oil production. In this report, we studied
to establish the analytical procedure for 6 PFC compounds in gas samples from the oil reservoir using
thermal desorption combined with gas chromatography-mass spectrometry and chemical ionization
source (TD-NICI-GC/MS). Gas samples were taken into the Capillary Adsorption Tube (CAT)
containing carboxen 569 for thermal desorption and analyzed on gas chromatography-mass
spectrometry. The detection limit of the procedure was about fL/L (10*° L/L). The method will be
applied to determine the PFC content of gas samples from some of Vietnam’s oil reservoirs.

Keywords: Perfluorocarbon compounds, PFCs, TD, NICI-GC/MS, gas-tracer technique.
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NGHIEN CUU THIET KE CHE TAO THIET BI FMI KIEM TRA NGAP LUT CHAN
PE GIAN KHOAN DAU BANG PHUONG PHAP GAMMA TRUYEN QUA

STUDY ON DESIGN AND MANUFACTURER OF FMI EQUIPMENT FOR INSPECTION THE
OFFSHORE PLATFORM USING THE GAMMA-RAY TRANSMISSION TECHNIQUE

DANG QUOC TRIEU™, LAI VIET HAIL, NGUYEN NGOC NHAT ANH?, PHAM NGOC BUC TRI?,
DANG NGUYEN THE DUY?, NGUYEN THANH CHAU!

Trung tam Ung dung ky thugt hat nhan trong cong nghiép
2PTCS Geos and Subsea Services Co., TLD. (PTSC G&S)
*Email: trieudg@canti.vn

Tom tat: Két cau chan dé cac gian khoan dau khi ngoai khoi Viét Nam can phai thuong xuyén kiém tra
vi céc khuyét tat co thé cho phép nudc bién xam nhap, dan dén hu hong két cau theo thoi gian. Viéc
kiém tra cac khuyét tat trén cac két cau chan dé gian khoan ¢ do sau hang trim mét dudi nudc bang céc
phwong phap kiém tra truyén thong cé thé 1a mot nhiém vu phuc tap va kho khén, tiéu tén chi phi dang
ké cho chu dau tu. Vi vy, dé dam bao sy an toan caa nhan vién va an toan tai san ciia nha dau tu 1a muc
tiéu chinh trong viéc cung cap céac dich vu FMI kiém tra ngap lut chan dé gian khoan bang ky thuat
gamma truyén qua to ra kha hiéu qua, vai chi phi thap. Nghién ciru dugce dé xuat va thuc hién nham ché
tao thiét bi FMI dya trén cac két qua nghién ctu trén thé gidi dé ché tao thiét bi tng dung trong kiém
tra ngap lut chan dé gian khoan dau, ciing nhu nang cao nang luc chuyén mén ciia Nhom dién tir, tu
dong hoa trong linh vuc dién tir hat nhan. Két qua nghién ciru da ché tao dugc thiét bi FMI theo tiéu
chuan Subsea lam viéc & do sau () 300 mét dugc chung nhén boi Lloyd's Register. Cac thi nghiém khao
sat cho thay thiét bi FMI cd thé phat hién ‘ngap lut trong cac truong hop ong ding, dng dng xién va
dng nam ngang. Gigi han phat hién cua thiét bj FMI d6i véi thanh phan 6ng ngang 12 40 mm nuéc trong

duong éng c6 kich thude >168 mm va 20 mm nudce trong duong dng c6 kich thudc <168 mm.

Tir khda: CANTI, soi gamma, gamma truyén qua, kiém tra ngdp lut chdn dé gian khoan.

Abstract: The Offshore Platform the coast of Vietnam requires regular inspection of these critical
structures as defects can allow seawater ingress, leading to structural damage over time. Inspection of
defects on Offshore Platform structures hundreds of meters underwater using traditional inspection
methods can be a complex and difficult task, bringing significant costs to the owner. Therefore, to ensure
the safety of employees and safety of investors' assets is the main goal in providing Flooded Member
Inspection (FMI) services to inspection the Offshore Platform flooding using the gamma-ray
transmission technique. Efficient, low cost. The proposed and implemented task to manufacture FMI
equipment is based on the research results in the world to improve the manufacturing capacity of
equipment for industrial applications and improve the professional capacity of the electronics
automation in the field of nuclear electronics. According to Subsea standards, the results of the mission
have created FMI devices working at a depth of (-) 300 meters certified by Lloyd's Register. Survey
experiments show that FMI equipment can detect flooding in the cases of risers, inclined risers, and
horizontal pipes. The machine's detection limit for the horizontal pipe component is 40 mm of water in

pipes of size >168 mm and 20 mm of water in pipes of size <168 mm.

Keywords: CANTI, Subsea offshore, Gamma scan, Flooded Member Inspection, FMI.
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NGHIEN CUU CHE TAO VAT LIEU NANOCOMPOSITE Cu/TiO2 BANG PHUONG
PHAP CHIEU XA CHUM TIA BIEN TU LAM XUC TAC QUANG HOA XU'LY
CHAT HU'U CO TRONG NUOC RI RAC

SYNTHESIS OF Cu/TiO2 NANOCOMPOSITE MATERIAL BY ELECTRON BEAM
IRRADIATION FOR PHOTO-DEGRADATION OF ORGANIC SUBSTANCES IN LEACHATE

NGUYEN CHi THUAN*, NGUYEN TH] KIM LAN, LE ANH QUOC,
DANG VAN PHU, NGUYEN NGOQC DUY

Trung tm Nghién cizu va Trién khai céng nghé birc xa
*Email: chithuannguyen@live.com

Tom tit: Trong nghién ctru ndy, cac hat nano Cu ché tao bang phuong phap chiéu xa chum tia dién tir
duoc gan Ién TiO, dé tao thanh nanocomposite Cu/TiO,. Cac dic tinh cua hat nano Cu duogc xac dinh
bang phd nhiéu xa tia X (XRD), phé tan sic nang lugng tia X (EDX) va phé UV-Vis. Chat hitu co trong
nuéc ri rac dugc phan huy bang phan tng quang hoa vai xdc tac nanocomposite Cu/TiO; dudi dén
halogen lam h¢ gia lap anh sang nhin thay. Két qua phan tich COD cho thay viéc str dung nanocomposite
Cu/TiO, d& phan huay chét hiru co trong nudéc ri rac hi¢u qua hon TiO.. Hoat tinh cao hon cua
nanocomposite Cu/TiO la do gidm néng lwong vung cAm, ting cudng phan tach 16 tréng dién tir bang
cach by dién tir cua cac hat nano dong.

Tir khoa: Chiéu xa chiim tia dién tit, nuéc ri rac, nanocomposite Cu/TiO,.

Abstract: In the present work, Cu nanoparticles were prepared by electron beam irradiation method
doping to TiO; onto Cu/TiO, nanocomposite. The characteristic of Cu nanoparticles were determined
by X-ray diffraction (XRD), energy dispersive X-ray spectroscopy (EDX) and UV-Vis spectroscopy.
Organic substances in leachate are decomposed by photocatalyst reaction with Cu/TiO2 nanocomposite
catalyst under halogen lamp as a visible light source. The COD results show that using Cu/TiO>
nanocomposites to decompose organic substances in leachate is more effective than TiO,. The higher
photocatalyst activity of Cu/TiO, nanocomposites is due to the reduction of band gap energy and
increase of electron-hole separation by electron trapping of copper nanoparticles.

Keywords: Electron beam irradiation, leachate, nanocomposite Cu/TiOs..

NGHIEN CUU XAY DUNG QUY TRINH KIEM TRA SIEU AM MOI HAN NOI TAM
VAT LIEU THEP KHONG GI AUSTENITIC THEO QUY PHAM LO HOI
VA BINH BON AP LUC ASME

BUILDING THE ULTRASONIC TESTING PROCEDURE FOR
AUSTENITIC WELDS- ACCORDING TO ASME

DAO BINH DANG*, VU BUC VINH, NGUYEN VAN DUY,
PHAM THANH TUNG, NGUYEN MINH HANG

Trung tam Panh gia khong pha huy
*Email: dang.dédhn@gmail.com

Tom tat: Moi han thép khong gi austenitic 1 ddi tuong kho dbi voéi phuong phap kiém tra siéu am do
tinh chat vat liu cua ching. Hién nay, cac quy trinh Kiém tra siéu am cho d6i tugng nay con chua day
du, rd rang. Quy trinh kiém tra siéu &m méi han vat liéu thep khong gi theo quy pham 16 hoi va binh bon
&p luc ASME la sy chuan hoa kip thoi cho nhu cau do. Duya trén cac tai liéu tham khao, nhém tac gia
tap trung xay dung quy trinh klem tra cho loai vat liéu thép khong gi 304, c6 chiéu day dén 25 mm, duoc
han noi tam phing. Pay 1a tién dé dé c6 thé xay dung quy trinh kiém tra cho nhing vat liéu austenitic
khéc va cau hinh phtc tap hon. Quy trinh s& duoc ching minh bing viéc kiém tra thuc té trén nhing
mau han vt liéu austenitic tai Trung tim NDE va ddi tuong phu hop tai nha may nhiét dién Nghi Son
1. Quy trinh ciing 14 co s& dé c6 thé ing dung nhimg phuong phap, ki thuat kiém tra tién tién hon nhu
siéu am mang pha hudng tGi loai vat liéu nay.
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Tir khoa: NDE, Kiém tra siéu am, Thép khong g7 austenitic, $S304, ASME.

Abstract: Welds of austenitic stainless steels are difficult for ultrasonic testing due to their material
properties. Besides, the testing procedures for this object are still incomplete and unclear. The ASME
boiler and pressure vessel ultrasonic testing process for stainless steel welds is the timely standardization
for that requirement. Based on the references, the team focuses on building a procedure for 304 stainless
steel material, with a thickness of up to 25 mm, welded flat plate, which creates premise to develope
examination for other austenitic materials and more complex configurations. The procedure will be
proven by actual testing on the welding samples of materials at NDE Center and suitable objects at Nghi
Son 1 Thermal power plant. It is also the basis for the application of advance techniques such as phased
array ultrasound.

Keywords: NDE, Ultrasonic testing, Austenitic stainless steel, SS304, ASME.

“NGHIEN CUU XAY DUNG CHUONG TRINH KIEM TRA HE THONG DPUONG
ONG HOI CHINH BANG VIEC SU DUNG CAC PHUONG PHAP NDT TRONG CAC
NHA MAY NHIET DIEN

DEVELOP OF THE NDT INSPECTION PROGRAM FOR MAIN STEAM PIPELINE SYSTEM IN
THE THERMAL POWER PLANTS

NGUYEN VAN DUY, VU bUC VINH, PAO PINH PANG, NGUYEN VAN DU*, NGUYEN MINH HANG

Trung tam Danh gia khong pha huy
*Email: dunv.nde@gmail.com

Tom tit: Puong 6ng hoi chinh duoc thiét ké véi chiéu day 16n, dan hoi ap suat, nhiét do cao tir bo qua
nhiét dén tuabin. Cac duong dng nay c6 thé gap phai mot s6 van dé nhu: rio, an mon, x6i mon, nit trong
qua trinh van hanh,... Thong qua dé tai, nhom nghién ctru da thiét 1ap “Chuong trinh kiém tra NDT cho
hé thong duong dng hoi chinh” bang viéc p dung cac thanh tyu trong NDE dé Kiém tra, danh gia tinh
trang, két hop xir Iy s6 liéu, m6 phong sy phét trien khuyét tat trong diéu kign van hanh hién tai, huong
dén tinh toan thoi gian con lai, di béo tuol tho cua duong 6ng hoi chinh. Dya trén céc quy tic nghiém
ngat cua cac Quy pham/ Tiéu chuan quéc té nhu ASME B31.1, B31.3, API 570,... nham van hanh on
dinh hé théng cua nha may nhiét dién, dam bao an ninh ning hIQng, ma ra mot huong mai trong phat
trién, nang cao ning luc trién khai cac ki thuat NDE.

Tw khéa: NDE, NDT, Puong 5ng hoi chinh, ASME, an toan, Nha may nhiér dién.

Abstract: The main steam pipeline is designed with a large thickness, leading high-pressure and high-
temperature steam from the superheater to the turbine. This pipelines may face some problems such as
creep, corrosion, erosion, cracking during operation, etc. Through the project, the research team has
established the “NDT inspection program for main steam pipeline system” by applying achievements in
NDE to inspection, condition assessment, data processing combination, development simulation of
defects under current operating conditions, aiming at remaining time calculation, lifetime of main steam
pipeline. Based on the strict rules of International Standards/Regulations such as ASME B31.1, B31.3,
API 570, etc., in order to operate stably the system of thermal power plants, ensuring energy security,
opening a new direction in development, improving the capacity to deploy NDE techniques.

Keywords: NDE, NDT, Main steam pipeline, ASME, Thermal power plant.
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SANH VIEC LAP KE HOACH XA TRI BENH NHAN UNG THU VOM HAU
BANG KY THUAT PIEU BIEN THE TICH HINH CUNG VMAT GIUA CHUM TIA
LQC PHANG FF VA KHONG LQC PHANG FFF TREN MAY XA TRIGIA TOC
TRUEBEAM TAI BENH VIEN UNG BUOU THANH PHO HO CHI MINH

COMPARISON OF RADIOTHERAPY PLANNING FOR NASOPHARYNGEAL CARCINOMA
USING VOLUMETRIC MODULATED ARC THERAPY (VMAT) BETWEEN FLATTENING
FILTER FREE (FFF) AND FLATTENING FILTER (FF) BEAMS ON ACCELERATED
RADIOTHERAPY TRUEBEAM AT UNG BUOU HOSPITAL, HO CHI MINH CITY

NGO TRUNG NGHIA?L HO TAN HIEU?

*Bénh vién Ung buéu Thanh phs Ho Chi Minh
2 Pai hoc Khoa hoc T nhién, Dai hoc Quac gia Thanh pho Hé Chi Minh
Email: ngtrngh@gmail.com, 18230031 @student.hcmus.edu.vn

Tom tat: Myc tiéu: So sanh viéc 1ap ké hoach xa tri bénh nhan ung thu vom hau bang k¥ thuat diéu bién
thé tich hinh cung VMAT giita cham tia loc phang (FF) va khdng loc phang (FFF) trén may Xa tri gia
téc Truebeam tai bénh vién Ung Buéu Thanh Phd Ho Chi Minh, tir d6 rit ra dugc wu diém va han ché
cuia ké hoach sir dung chim tia khong loc phang. Poi tugng va phirong phdp nghién ciru: 30 bénh nhan
ung thu vom hau duoc xa tri bang ky thuat VMAT sir dung chim tia c6 loc phing (FF) dugc chuyén doi
thanh chim tia khong loc phang (FFF), sau d6 tién hanh téi wu hoa, tinh toan liéu lugng va thuc hién
khao sat lidu. Két qua: Ké hoach dat chuan khi st dung chum tia FFF bi giam, liéu vao PTV70 khdng
c6 sy khéc biét qua 16n giita ké hoach sir dung 2 chum tia. Liu vao co quan quy giam. Thoi gian phat
tia khi sir dung chim tia FFF dai hon sir dung chim tia FF. Két lugn: Liéu vao buéu nhu nhau. Ké hoach
sir dung chum tia FFF hiru hiéu hon khi co quan quy gan budu. TUy thudc vao giai doan budu ma lya
chon sur dung chum tia FF hay FFF.

Tir khoa: VMAT, cham tia khéng loc phang, cham tia loc phang.

Abstract: Target: Comparison of radiotherapy planning in patients with NasoPharyngeal Carcinoma
by Volumetric Modulated Arc Therapy (VMAT) between plane Flattening Filter (FF) and Flattening
Filter Free (FFF) beams on Truebeam accelerator at Ung Buou Hospital, Ho Chi Minh City, from which
to draw the advantages and limitations of the plan to use the Flattening Filter Free beam. Objects,
methods: 30 patients with NasoPharyngeal Carcinoma were implemented radiation therapy by VMAT
technique using FF beam. After that, they were converted to FFF beam and optimized, calculated total
dose and compared two planes. Results: The standarded plan when using the FFF beam is reduced, the
dose in PTV70 did not have too much difference between two planes. The dose delivered to organs at
risk is reduced. The irradiation time when using the FFF beam is longer than u the FF beam. Conclusion:
The dose to the tumor is the same. The FFF beam planes are more effective when the organ is close to
the tumor. The choice of using FF or FFF beams is depended on the stage of the tumor.

Keywords: VMAT, Flattening Filter Free, Flattening Filter.

SO SANH SU'KHAC NHAU VE LIEU LUQNG GIUA KY THUAT
JAW TRACKING VA KHONG JAW TRACKING TRONG
XA TRIDIEU BIEN CUONG PQ CHUM TIA CHO BUOU THE TiCH LON

NGUYEN TRUNG HIEU, HO HOANG THAN*, LE CUONG QUOC

Bénh vién Ung buéu Thanh pho Ho Chi Minh
*Email: thanbvub@gmail.com

Tom tat: Muc dich: Nghién ciru nay so sanh vé lidu luong gitra ki thuat jaw tracking (JT) va khong jaw
tracking (NJT) trong xa tri diéu bién cuong do ddi voi 15 ca ung thu vom hau budu 16n. Phirong phdp:
15 ca vom hau da dugc diéu trj bang IMRT véi ky thuat JT tai bénh vién Ung Budu thanh phd Ho Chi
Minh duoc chon va tinh lidu lai bang ki thuat NJT. Liéu 16n nhat (Dmax), liéu trung binh (Dmean), thé
tich nhan liéu 5, 10, 20, va 30 Gy (Vs, Vo, Vo, V& Vo) trén co quan lanh (tuyén mang tai trai, phai, than
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ndo, va tay séng), va chi sé y (3%/3mm, ngudng 10%) cua ké hoach dam bao chat lugng (QA) duoc so
sanh gitra 2 ky thuat. Két qud: Liéu co quan lanh nhan duoc trong k§ thuat JT thap hon so véi ki thuat
NJT. Gié tri trung binh cta d6 chénh léch vé Dmax, Dmean, Vs, V1o, V1o, Va Vo gitta JT-IMRT va NJT-
IMRT cua 15 bénh nhéan 12 -6,66 x 10° cm?; 0,44 cm?; 1,14 cm?; 0,56 cm?; 0,28 Gy; va 0,93 Gy ddi voi
tuyén mang tai phai; -2,67 x 10 cm3; 0,08 cm?; 1,10 cm?; 0,56 cm?; 0,91 Gy; va 0,83 Gy ddi voi tuyén
mang tai trai; 1,25 cm?; 1,11 cm?; 1,28 cm?; 1,42 cm?; 0,86 Gy; va 1,51Gy ddi vé6i than ndo; va 0,65
cm?; 0,11 cm?; 0,75 cm?; 0,70 cm?; 1,15 Gy; va 2,14 Gy ddi véi tay séng. Khi QA ké hoach, chi sb y
trung binh caa 15 plan JT-IMRT la 98,83% va cua 15 plan NJT-IMRT la 99,54%. Két ludn: Dbi véi
budu 6 thé tich 1on, ky thuat JT s& gidp giam lidu co quan lanh tét hon NJT.

Tur khoa: Jaw tracking, khdng jaw tracking, so sanh vé liéu lwong.

Abstract: Purpose: This study investigates the dosimetric difference between jaw tracking (JT) and no
jaw tracking (NJT) techniques in dynamic intensity-modulated radiation therapy (IMRT) in 15
nasopharyngeal cancer patients with large tumors. Methods: 15 JT-IMRT plans already treated were
selected and recalculated in NJT mode. Maximum dose (Dmax); mean dose (Dmean); volumes receiving
5, 10, 20, 30 Gy (Vs, V1o, V1o, and Vo, respectively) of organ-at-risks (left and right parotids, brainstem,
and spinal cord); and the y passing rate (3%/3mm, threshold 10%) of plan verification were compared
between the two techniques. Results: The dose of OARs for JT technique was lower compared to NJT
one. The average reduction in Dmax, Dmean, Vs, V1o, V1o, and V3o of 15 patients in this study were -
6.66 x 10° cm?®, 0.44 cm?®, 1.14 cm?, 0.56 cm?, 0.28 Gy, and 0.93 Gy for right parotid; -2.67 x 10 cm?®,
0.08 cm?, 1.10 cm?, 0.56 cm?, 0.91 Gy, and 0.83 Gy for left parotid; 1.25 cm?, 1.11 cm?, 1.28 cm?, 1.42
cmd, 0.86 Gy, and 1.51 Gy for brainstem; and 0.65 cm?, 0.11 cm?, 0.75 cm?, 0.70 cm?, 1.15 Gy, and 2.14
Gy for spinal cord. For plan verification, the average y of 15 JT-IMRT plans was 98.83% while that of
15 NJT-IMRT was 99.54%. Conclusion: For large tumor, IMRT plan with NJT technique may increase
receiving dose in OARs, compared to JT. It is hence recommended to use JT technique when planning
IMRT for large tumors.

Keywords: Jaw tracking, no jaw tracking, dosimetric comparison. PAM BAO CHAT LUQNG
CUA KE HOACH XA TRI DPIEU BIEN THE TiCH (VMAT) SU DUNG THIET BI bO
LIEU EPID VA ARCCHECK

QUALITY ASSURANCE FOR VOLUMETRIC MODULATED ARC THERAPY (VMAT) PLANS
USING EPID AND ARCCHECK DETECTORS

PHAN QUOC UY*2*, NGUYEN TRUNG HIEU*, PANG THI MINH TAM*, TRAN QUOC TUAN*23,
BUI THI THUY NGAL23 VO TAN LINH23 NGUYEN THI HOA!23 LUONG THI OANH"

! Bénh vién Ung buréu Thanh phé Ho Chi Minh
2Phong Vat Iy hat nhan, Khoa Vat Iy va Vat ly Ky thudt, Pai hoc Khoa hoc tu nhién
8 Pai hoc Quac gia Thanh phé Ho Chi Minh
*Email: oanhluong220995@gmail.com

Tom tat: Nghién ctu nay nham muc dich danh gia két qua dam bao chit lwong (QA) cac ké hoach xa
tri VMAT bang céc thiét bi mang dau do EPID va ArcCHECK véi phan mém 3DVH tai Bénh vién Ung
budu Tp.HCM. Céc phép do trén ArcCHECK va EPID dugc sir dung dé danh gia do chinh xac liéu
lwong cua ba muoi ké hoach didu tri VMAT cho bénh nhén ung thu dau cb. Su khac biét liéu luong do
dugc voi tinh toén tir hé thdng lap ké hoach diéu tri (TPS) théng qua phan tich chi sé Gamma (3% / 3
mm) vai sy ph hop it nhat 1a 95% ¢ tat ca cac pixel. Ty & dat Gamma trung binh ctia ba muoi ké hoach
VMAT 12 98,5% (95,6 % — 99,9%) khi str dung thiét bi QA EPID va 99,8% (97,9% - 100%) véi thiét
bi QA ArcCHECK, mdi ké hoach VMAT c6 d6 nhay 1a tuong dong gitra hai thiét bj. Cac danh gia cua
ching t6i cho thay hai thiét bi QA ArcCHECK va EPID cho két qua tuong ty nhur nhau khi st dung
trong dam bao chat lugng ké hoach xa tri VMAT.

Tw khoa: VMAT, QA, ArcCHECK, EPID.

Abstract: This study aims to evaluate the results of quality assurance (QA) of VMAT plans using EPID
detectors array and ArcCHECK detectors array, which are represented in 3DVH software at Ho Chi
Minh City Oncology Hospital. The measurements of ArcCHECK and EPID were used to evaluate the
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dose accuracy of thirty VMAT treatment plans for head and neck cancer patients. The dose difference
measured with calculation from the treatment planning system (TPS) through the analysis of Gamma
index (3%/3 mm) with at least 95% concordance in all pixels. The average Gamma pass rate of the thirty
VMAT plans was 98.5% (95.6% — 99.9%) using the QA EPID device and 99.8% (97.9% - 100%) with
QA ArcCHECK device, each VMAT plan has the same sensitivity from the two devices. Our
assenssment shows that the ArcCHECK and EPID QA devices produce similar results when they are
used in quality assurance of VMAT plans.

Keywords: VMAT, QA, ArcCHECK, EPID.

DINH LUQNG ACID URSOLIC TRONG HE TIEU PHAN NANO LIPID
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

EVALUATION OF URSOLIC ACID- ENCAPSULATED NANOSTRUCTURED LIPID CARRIER
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY METHOD

NGUYEN NGOC THUY TRANG™*, NGUYEN HUU HUONG DUYEN?, NGUYEN MINH HIEP', PHAM BAO
NGOCL LE XUAN CUONG?, TRAN THU HONG!, LE VAN TOAN?, NGUYEN TRONG HOANH PHONG!,
VU NGOC BICH PAO!, TRAN THI NGOC MAIY, NGUYEN HUU TOAN PHAN?

1Vign Nghién cizu hgt nhan
2Vién Nghién cizu Khoa hoc Tay Nguyén
*Email: nguyenngocthuytrang181@gmail.com

Tom tat: Trong nghién ctru nay, phuong phép sic ky long hiéu ning cao pha dao (RP-HPLC) véi dau
do diode array detector (DAD) dé dugc phét trién dé dinh lugng acid ursolic trong hé tiéu phan nanolipid.
Quy trinh sir dung cot phenyl Hypersil C18 IB- SIL5 (5 pum, 250 mm x 4,6 mm) véi kiéu rua giai
gradient va sir dung hé dung méi pha dong methanol: nuéc (90:10, v/v). Téc d6 dong 1a 0,5 ml/ phit va
budéc séng phat hién & 214 nm va st dung dau do DAD. Pudng chuan cua chit phan tich ¢6 hé s6 twong
quan gan bang 1. Bo thu hdi cua acid ursolic 1a 100,07%. Phuong phap nay cho thdy dé tin ciy cao dé
xéc dinh duoc hiéu suat dong goi va stc tai cua hé tiéu phan nanolipid c6 chira acid ursoli; trong twong
lai c6 thé dugc trién khai trong nhiéu ang dung khéc.

Tir khoa: Hé tiéu phan nano lipid, acid ursolic, HPLC.

Abstract: In the present work, a rapid reversed phase high performance liquid chromatography (RP-
HPLC) method using diode array detector (DAD) was developed for quantification of ursolic acid in
different formulations of nanostructured lipid carriers as drug delivery systems (DDS). The desired
chromatographic separation was achieved on a Hypersil C18 IB- SIL5 phenyl (5 um, 250 mmx4,6 mm)
by gradient elution using methanol-water (90:10, v/v) containing as a mobile phase. The flow rate and
detection wavelength was set at 0.5 ml/ min and 214 nm. The calibration curve of analyte had a
correlation coefficient close to 1. The recovery of the acid ursolic were 100.07%. This method was not
only successfully applied for the determination of ursolic acid that encapsulated in the nanostructured
lipid carriers, but also can determine the entrapment efficiency and payload of AU in the DDS.
Analytical data were high reliability in compared with other analytical processes and can be further
developed for practical application.

Keywords: Nanostructure lipid carrier, ursolic acid, HPLC.
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