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VNU UNIVERSITY OF SCIENCE

CHUONG TRINH HOI NGHI KHOA HQOC KHOA VAT LY 2024
Thoi gian: 03/10/2024 tai P415, 416, 421, 408F — T1, 334 N guyén Trai, Thanh Xuan, Ha Noi

Thoi gian bat
dau bao cao

STT Tac gia Tén bao cao Ky hi¢u

Phién hop chung

P416-T1
Pén tiép dai biéu 7h30 - 7h45
Phat biéu khai mac Hoi nghi ciia dai dién Khoa Vit ly 7h45 — 8h00
Phat biéu ciia dai dién Ban Giam Hiéu - Truong PHKHTN

_ Phién toan thé 5 )
Chii tga: GS. TS. Nguyén Quang Bau, GS. TS. Nguyén Thé Toan
Dia diem: P416 - T1

1 Ha Huy Bing Céc hi¢u tng cta radion va U-hat 1én cac qua trinh trong su ngudi di I-1 08:00
clia vu no 16n SN1987a
2 L.X. Chung, L.T. Anh, N.T. Anh, T.T. Nghién ciru phan g hat nhan trén may gia toc pelletron tai HUS: Mot I-2 08:20
Anh , M.V. Dién, B.T. Hoa, P.D. Khué, s6 két qua va trién vong
b.T.K. Linh, N.T. Nghia, V.H. Phong and
D.T. Tran
3 Pham Thanh Luan Mot s0 ap dung cua cac phuwong phap tir va trong luc gan ddy trong I-3 08:40
nghién ciru cdu tric vo Trai dat
4 Nguyén Minh Hoan, Nguyén Thi Bich Nghién ciru ché tao vat liéu nano tir tinh va ing dung trong thu hoi I-4 09:00
Ngoc, Pao Vin Duong, Lé Tuén Tu nudce su dung nang lugng mat troi
5 L& Thai Ha A Semiconductor Industry Review from IC design to Manufacturing I-5 09:20
9:45-10:00

COFFEE BREAK




HUS

VNU UNIVERSITY OF SCIENGE
STT Tac gi Tén béo cdo Ky higu | L1O1glan bat
dau bao cao
BAO CAO ORAL
Tiéu ban 1. Vit Iy Iy thuyét, khoa hoc tinh todn va tri tué¢ nhén tao (Al)
Chii toa: GS. TS. Nguyén Quang Bdu, PGS.TS. Nguyén Quang Hung
, Dia diém: P408F - T1
1 Nguyen Tien Cudng, Nguyen Truong Danh gia mo hinh Alphafold 2 dé ghép ndi protein-ligand va sang loc Ol -01 10:00
Danh, Nguyén Thé Toan thudc 4o
2 Pham Tién Lam St dung hoc sau dé biéu dién cac thudc tinh an cua vat liéu dé du doan 01-02 10:15
tinh chit nhiét dong cua vat liéu tr dya trén kim loai chuyén tiép va dat
hiém
3 Nguyén Hai Phong, Nguyén Thi Kim Oanh, | Chuyén pha loai 1 va sy bién thién entropy trong mé hinh mang 2 O1-03 10:30
Nguyén Tir Niém, Bach Huong Giang, chiéu Blume-Capel Spin 1
Bach Thanh Cong
4 Bui Viét Ha Dién ngon tiéng Viét trong ngit nghia dong O1-04 10:45
5 Pham Thanh Luan Mot phuong phép méi trong tinh toan dao ham thang ding cua truong O1-05 11:00
tir va trong luc: Ap dung cho bai toan ha truong
6 Lé Pham Ngoc Lam, Nguyén Danh Thanh, | M6 phong memristor tir vét liéu CrTiOx bang bo thiét ké quy trinh mé O1-06 11:15
Pham Phu Quén, Dang Van Son, Nguyén
Quang, Pham Kim Ngoc, Nguyén Tran
Thuat
Tiéu ban 2.1. Khoa hoc Vit ligu, Cong nghé bin din va Quang lwong tir
Chii toa: PGS. TS. Ngac An Bang, PGS. TS. Lé Tuin Ti
‘ Dia diém: P416 - T1
1 Dai Ngoc Do, Bui Thi Huyén Trang, Pham | Nghién ctu kha nang tang cudng tin hi€u Raman trén co s¢ vt liéu 02.1-01 10:00
Thi Mai Hoa, Pham Thi Ngoc Linh, tdm nano SnO»/Au va nanodendrite Sn
Nguyén Canh Viét, Nguyén Viét Tuyén
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VNU UNIVERSITY OF SCIENGE
STT Tac gi Tén béo cdo Ky higu | L1O1glan bat
dau bao cao
2 Nguyén Minh Hoang, Nguyén Thuy Anh huéng ctia nhiét d¢ thity nhiét 1én cau tric va tinh chat ciia chdm 02.1-02 10:15
Duong, Bao Quang Duy, Vii Thi Trang, carbon phat xa kép trong vung vang — xanh duong
Nguyén Ba Hung, Lé Tuan Tt
3 Pham Vin Thanh, Mai Thily Quynh, Ewald | Nghién ciru ché tao cam bién quang hoc dua trén ciu tric nano cta vt 02.1-03 10:30
Janssens, Mai H(‘Bng Hanh liéu oxit ban dan va hat nano kim loai
4 Tran Vian Tan, Vil Thi Trang, Lé Thi Hai Nghién ciru co ché tin xa Raman ting cudng bé mit do cam tng 02.1-04 10:45
Yén, Tran Thi Ha, Nguyén Thi Di¢u Thu, quang trén mang moéng ZnO/Au
Luu Manh Quynh, Nguyén Quang Hoa,
Nguyén Viét Tuyén, Ngac An Bang
5 Ng6 Dtic Minh, Nguyén Quang Hoa, Tran | Anh hudng ciia thoi gian G nhiét 1én tinh chét tir siéu mém cua biang vo 02.1-05 11:00
Vinh Théng, VlIO‘Ilg Van Hiép, Nguyén dll’lh hinh Co42Fe2sCr2B1oSiis
Duy Thién, Nguyén Ngoc Dinh
6 Tran Vian Tan, Nguyén Thi Hong Nhung, Nghién ciru ché tao va tinh chét ctia c4u tric nano Cu/Graphene oxide 02.1-06 11:15
Tran Thu Huyén, Pham Thi Mai Hoa, Pham | lam dé tan xa Raman tdng cudng bé mit giaré
Vin Thanh, Nguyén Viét Tuyén, Nguyén
Thi Diéu Thu, Tran Thi Ha
7 Phi Thi Huong, Hoang Vin Huy, Luu Nghién ciru ché tao va khao sat tinh chat cac tiéu cau Fe;04@SiO; véi 02.1-07 11:30
Manh Quynh, Nguyén Hoang Luong, luong tién chat Fe;04 khac nhau bang phuong phap Stober
Nguyén Thi Thanh Van, Tran Thi Hong,
Nguyén Hoang Nam
8 Lé Minh Phuong, Tran Van Tan, Nguyén Anh hudng diéu kién ché tao 1én hinh théi ctia dy nano CuO/Au va 02.1-08 11:45

Quang Hoa, Nguyén Thi Ngoc Anh, Pham
Vin Thanh, Nguyén Viét Tuyén, Tran Thi
Ha

kha nang tang cuong tin hi€u Raman
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VNU UNIVERSITY OF SCIENGE
STT Tac gi Tén béo cdo Ky higu | L1O1glan bat
dau bao cao
Tiéu ban 2.2. Khoa hoc Vit ligu, Cong nghé bdn dén va Quang Lwong ti
Chii toa:PGS. TS. Pham Nguyén Hii, PGS. TS. Pham Dirc Thing
Dia diém: P421- T1
1 Tran Hai Dtrc, Pham Hoang Ha, Pham Thé | Cau trac tinh thé, tinh chat quang va tinh chét siéu dan cua vat liéu 02.2-01 10:00
An, Lé Minh Tién, Nguyén Thé Nghia, MgB: cé chiéu Xa ion
Nguyén Hoang Nam, Truong Dirc Anh,
Kang Wonnam, Park Tuson, Hwang
Jungseek, Kim Jeehoon
2 Tran Van Tan, Pham Nguyén Hai, Ngac An | Cam bién SERS phat hién thudc bao vé thuc vat Thiram mirc ppb co 02.2-02 10:15
Bang, Nguyén Viét Tuyén, Nguyén Thi dd nhay cao trén co s¢ thanh nano ZnO/Ag
Diéu Thu, Tran Tién Pat, Vii Thuong Hiéu,
Tran Thi Ha
3 Tran Khanh Quynh, Nguyen Tran Minh Ché tao cac hat vi cau PDMS boc NiFe,O4 va Rhodamine B tir tinh 02.2-03 10:30
Tri, Phan Thai An, Trinh Thi Ngoc Anh, phat quang béng hé vi co long ing dung chan doan su c6 mat cua virus
Nguyen Bao Long, Pham Bao Yen, Luu gdy bénh dom trang tom trong mau dung dich
Manh Quynh
4 Tran Tién Dat, Tran Van Tén, Lé Minh Nghién ctru ché tao dé SERS d6 nhay cao trén co sé vét liéu nano 02.2-04 10:45
Phuong, Bui Thi Huyén Trang, Nguyén ZnO/Ag
Viét Tuyén, Tran Thi Ha
5 Trinh Thi Nguyét, Lé Khanh Linh, D6 Dinh | Nghién ciru tuong tac anh sang va vét chat trong ciu tric vi budng 02.2-05 11:00
Khai, Truong Thanh Tu, Lé Van Quynh, cong hudng st dung vat li¢u perovskites hai chiéu
Hoang Chi Hiéu, Lé S Pang, Nguyén Tran
Thuat
6 Bui Thi Huyén Trang, Dong Thi Lan Anh, | Nghién ciru thay d6i hi¢u tmg nhiét dién duéi anh hudng ciia dién 02.2-06 11:15
Pinh Thi Hién, Nguyén Trung Kién, truong tinh bén ngoai
Nguyén Qudc Hung, Nguyén Viét Tuyén
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STT Tac gi Tén béo cdo Ky higu | L1O1glan bat
dau bao cao
7 Pham Thi H(‘Sng, Nguyén Trung Kién, Thiét ké siéu vat liéu 1am lanh btrc xa cho ung dung quan ly nhiét thu 02.2-07 11:30
Nguyén Viét Tuyén, Nguyén Qudc Hung, dong
Nghiém Thi Minh Hoa
8 Lé Minh Phuong, Trinh Thi Hong Nhung, Ché tao day nano CuO dinh hat nano vang (Au) dé khuéch dai tin hi¢u 02.2-08 11:45
Pham Thi Ngoc Linh, Nguyén Viét Tuyén, | Raman
Pham Vin Thanh, Tran Thi Ha
Tiéu ban 3. Vit Iy Pia cau, Vit Iy Hat nhén, Vit ly Vé tuyén va dién tiv
Chii toa: PGS. TS. V6 Thanh Quynh, TS. Nguyén Thé Nghia, TS. D6 Trung Kién
Dia diém: P415 - Tl
1 Pham Duy Dudng, Cao binh Duec, Nguyén | Ung dung hé do litcu GAFCHROMIC HD — V2 trong chiéu xa kiém dich trai 03 -01 10:00
Xuan Vinh, Tran Thi Thu Ha cdy tai trung tim chiéu xa Ha Noi
2 Nguyén Vin Phu, Tran Thanh Hang, Bui Phat trién cau triic vi luu img dung trong phan 1ap cac té bao khdi u tuan hoan 03-02 10:15
Van Anh, Nguyén Duy Thién, Pham Van | dya trén phuong phéap tir di bién
Thanh, P6 Quang Loc i i
3 Giang Kién Trung, Phi Hong Thinh Xay dung cong thtrc tinh van toc song ngang khu vuc Thai Thuy, Thai Binh 03-03 10:30
4 Nguyén Hoang Nam, Luu Manh Quynh, Phat trién cong ngh¢ chira lanh vét thuong sir dung sing phun té bao va mang 03-04 10:45
Pham Van Thénp, Phi’ Thi Huong, Hoang nano sinh hoc
Van Huy, Nguyén Tién Dat, D6 Diéu Linh,
Thén Thi Trang Uyén, P6 Xuan Hai,
Hoang Thi My Nhung ]
5 Nguyen Thi Dung Nghién ctru detector ToF trong thi nghi¢m T2K ND280 nang cap. 03-05 11:00
6 Phan Thi Thu Huong Nghién ciru ché tao bo khuéch dai tap 4m thap LNA véi dai tan tir 1GHz dén 03 -06 11:15
2GHz
7 Quang Thi Kim Hoai Khio sat song siéu am truyén trong mau vat liéu nhom 03 -07 11:30
8 Bui Vin Loat, Vii Ngoc Ba, Bui Thi Hong, | Van chuyén va tich lily cic nguyén t6 dinh dudng tir dat 1én mét s6 loai rau 03 -08 11:45
Pham Thi Mai phd bién bang phuong phép phan tich kich hoat neutron (NAA)




Truong Pai hoc Khoa hoc Ty nhién Hoi nghi Khoa hoc Khoa Vat ly nam 2024

02.2-04

Nghién ciru ché tao dé SERS d6 nhay cao trén co sé vat liéu nano ZnO/Ag
Tran Tién Pat, Tran Van Tan, Lé Minh Phirong, Biii Thi Huyén Trang, Nguyén Viét Tuyén va Tran
Thi Ha
Khoa Vat ly, Truong Dai hoc Khoa hoc Tw nhién, PHOGHN.

Trong nghién ctru nay, cdu trac x6p nano ZnO duoc ché tao bang phuong phap oxi hoa nhiét
nho hiéu ing gia nhiét Joule-Lenz. Day 1a mot phuong phap don gian, tiét kiém niang lugng va than
thién v6i moi truong. Sau khi ché tao, cau trac xdp nano ZnO duoc phi cac hat nano bac bang k§
thuat phln xa, tao ra cAu trac ZnO/Ag. Nho vao cAu trac xép, kich thudc déng déu va su két hop
ctia cac hat nano bac, ¢&¢ SERS ZnO/Ag cho kha ning ting cuong Raman tdt, c6 thé phat hién duoc
Methylene Blue & nong d6 thap 10"'! M va Thiram ¢ nong d6 107 M. Két qua thu duoc thdy duoc
tiém nang mg dung cua vat liéu trong linh vuc phat hién chit 6 nhiém gép phan quan trong trong
viéc bdo v€ moi trudong va strc khde con nguoi.

Fabrication of highly sensitive SERS substrates based on ZnO/Ag

nanostructures
Tran Tien Dat, Tran Van Tan, Le Minh Phuong, Bui Thi Huyen Trang, Nguyen Viet Tuyen and
Tran Thi Ha
Department of Physics, VNU University of Sciences, Vietnam.

In this study, ZnO nanoporous structures were fabricated using a thermal oxidation method
driven by the Joule-Lenz heating effect. This method is simple, energy-saving, and environmentally
friendly. After fabrication, the ZnO nanoporous structures were coated with silver nanoparticles
using sputtering techniques, creating the ZnO/Ag structure. Due to the porous structure, uniform
size, and combination of silver nanoparticles, the ZnO/Ag SERS substrate exhibits good Raman
enhancement capability, able to detect Methylene Blue at low concentrations of 10! M and Thiram
at 107 M. The results demonstrate the potential application of the material in pollutant detection,
contributing significantly to environmental protection and human health.

Khoa Vit Iy — Truong Pai hoc Khoa hoc Tu nhién 45



PAI HOC QUOC GIA HA NOI
TRUWONG DAl HOC KHOA HOC TU NHIEN
KHOA VAT LY

HOI NGHI KHOA HOC 2024

NGHIEN CU’U CHE TAO BE SERS PO NHAY CAO
TREN CO SO VAT LIEU NANO ZnO/Ag

Tran Tién Pat!, Tran Van Tan', Lé Minh Phwong’, Bui Thi Huyén Trang’,
Nguyén Viét Tuyén', Tran Thi HaZ
"Trwwong Pai hoc Khoa hoc Tw nhién, DPHQGHN
2Trwong Dai hoc Mé - Dia Chat

*Emaill: tranthiha@humgq.edu.vn
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GIO| THIEU

THU'C NGHIEM

KET LUAN
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A
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PHAN 1
GIOI THIEU




Co’ ché tang
‘ cwong

Ll

Hinh 1. Ung dung ctia dé SERS

Tang cwéong dién tor

. ;?‘I Iti ;

Tang cwong héa hoc



VAT LIEU ZnO

« Ban dan thang
« Pd réng vung cam lén
« C6 kha nang hap thu tia tir ngoai
- Bén

* Ré va khéng doc hai

Quy trinh ché tao dé SERS d$ nhay
cao thworng twong doi phure tap

Hinh 2. Ung dung vat liéu ZnO 5
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METHYLENE BLUE (MB) VA THIRAM
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Hinh 3. Chat doc gay 6 nhiém méi trworng va stre khde con ngudi.




MUC TIEU NGHIEN CUU

< Phwong phap don gian ché tao cau tric nano ZnO
dinh hwéng lam de Raman tang cwé'ng bé mat.

< Cau tric nano ZnO/Ag v&i dd nhay cao nhan biét mét

so chat doc & nong dod thap.




PHAN 2
THUC NGHIEM




QUY TRINH THU'C NGHIEM

Day dong thau 10cm, d=0.3mm » Don aian. chi bhi tha
(~70% Cu;~30% Zn) lam sach gian, P p

¥

Han day vao hé gia

nhiét Joule-Lenz
Oxi hda nhiét
trong 5h vé&i cac

dong khac nhau

CAu truc nano ZnO

Phun xaw
Ag 30s
Céu tric nano ZnO/Ag

Hinh 4. Quy trinh ché tao bang phuwong phap oxi Hinh 5. Hé gia nhiét Joule-Lenz, khoa Vat ly,
hoa nhiét nho hiéu tw rng gia nhiét Joule-Lenz. trwdng Bai hoc Khoa hoc Tw nhién, DHQGHN g
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MO PHONG COMSOL MULTIPHYSICS
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.
UNS C26000

. . A L A a3 Céc thong sb cla vat liéu UNS C26000
Hinh 6. Xay dwng mo phéng day dong thau. » (Cu 70%: Zn 30%) duoc st dung dé

mé phdng phan b nhiét do trén day.

10



Hinh 7. Hé thiét bi SEM JSM - IT100 tich hop EDS (Hinh tréi) tai  Hinh 8. Thiét bi may do nhiéu xa tia X
Trwong Dai hoc Viét Nhat va Kinh hién vi dién tc quét phat xa PANalytical EMPYREAN, khoa Vat ly,
trrdng NanoSEM 450 (Hinh phai) tai Khoa Vat ly, Trwdng Dai trwong Dai hoc Khoa Ty nhién,

hoc Khoa hoc Tw nhién, PHQGHN. DHQGHN.

11



Hinh 9. Thiét bi do Raman LabRAM - HR800, Hinh 10. B tri thi nghiém hiéu trng PIERS.
Trung tam Khoa hoc Vat liéu, Khoa Vat ly,
trwdng Pai hoc Khoa hoc Tw nhién, DPHQGHN.

12
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KET QUA MO PHONG PHAN BO NHIET TREN DAY

1000

800 |-
O
o 600 |
S 8,5A (949 °C
- 8A (910 °C
= 7,5A (874 °C
Z 400 - 7A (831°C

6A (746 °C Nhiét dé on dinh
200 tr 35mm dén 65mm
O L L | L | L | L
0 20 40 60 80 100

Chiéu dai day (mm)

Hinh 11. Sy phan bé nhiét do trén day dE‘)ng thau v&i cac gia tri cwong do dong khac nhau. 14



KET QUA EDS CUA DAY DONG THAU

14.4K

12.8K

11.2K

9.6K

8.0K

6.4K

4.8K

3.2K

1.6K

ODB

Cu

Cu
Zn
Cu Zn

13

26

359 5.2 6.5 7.8 9.1 104

Hinh 12. Phd EDS clia day dong thau ban dau.

» Day khoéng 1an tap chat

11.7

13.0

15



KET QUA DO XRD

Khi tang cwwo'ng d6 dong
trén 7A, pha ZnO dwoc
hinh thanh

Cau tric ZnO la don pha

Cudng do (d.v.t.y.)

__206(do) ‘
Hinh 13. Gian d6 nhiéu xa tia X cua day déng thau gia
nhiét & cac cwdng do dong dién khac nhau. 16



KET QUA DO RAMAN PE

1 A((LO)+E, (LO)
|A 8.5A A !

e

By
7.5A Phu hop véi

A (LO) B% _
570 = Kt qua do
M nhiéu xa tia X
6A
Cac mode dao déng M

dac trieng cua ZnO S e
100 200 300 400 500 o600 70O

dono Raman

~98 cm-"

Cudng do (d.v.ty.)

Do dich Raman (cm™)
Hinh 14. Phd Raman cla day dong thau gia nhiét & cac dong khac nhau. 17
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ANH SEM CAU TRUC XOP NANO ZnO

‘bA HOQC TU NHIEN

4

Céac mau c6 bé mat
» dang xop v&i mat doé
kich thwéc khac nhau

Kich thwéc, mat dd dong déu nhat

pet .8 O S 85A
Hinh 15. Anh SEM clia day déng thau gia nhiét & cac cwdng dd dong dién
khac nhau: (a) 6A:; (b) 7A: (c) 7.5A: (d) 8A: (e) 8.5A. 18




CO CHE HINH THANH CAU TRUC XOP NANO ZnO

] 200 Hat ZnO sé ket tu

va tao thanh Ic’yp

| - ZnO cau truc xop
uZn

trén bé mét cua
dong thau.

*/n +0

Hinh 16. Co ché phat trién cau tric xop nano ZnO (trai) [
va anh kinh hién vi quang day dong thau nung & 6A (phai).

19



KET QUA PO XRD CAU TRUC XOP NANO ZnO

A 7/nO = CuZn

ZnO cau truc wurtzite

Hang s6 mang dworc tinh toan
» a=0,326 nm; ¢c = 0,519 nm

phu hop gian do chuan

JCPDS Card No 36-1451.

> (103)

» (100)

Cuwdng dob (d.v.t.y.)

40 60

20 (do)

Hinh 17. Gian do nhiéu xa tia X clia d& xop nano ZnO & 8A. 20



KET QUA PO RAMAN CUA METHYLENE BLUE

Cac dinh dac trung
cua MB dwoc quan
sat trén phdo Raman

Cuwdng doé (d.v.ty.)
! ! I‘.\lI I T T T
(@)
>

" O 8A cac dinh dic
- trwng cua MB co
- BA cwong do cao, ro rét

600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

D6 dich Raman (cm™)

Hinh 18. Phé Raman ctia MB 10° M do trén dé x6p nano ZnO/Ag ché tao v&i dong dién khac nhau. 21



KET QUA PO RAMAN CUA METHYLENE BLUE

1000

Dinh dac trwng MB van
c6 the quan sat & 10" M

Cuwdng do (d.v.t.y.)

Do nhay cao
clia dé SERS da
'y che tao

600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

Pé dich Raman (cm'1)

Hinh 21. Ph6 Raman cta MB véi cac nong do khac nhau do trén
dé xop nano ZnO/Ag & cwdng dé dong dién 8A. 22



KET QUA DO RAMAN CUA THIRAM

Hsc:N_/<s o
HxC 5-§5 CHs §>
N o I —— Kich thich UV
S O = | —— Sau kich thich UV
Thiram PRI Trwéc kich thich UV
iy I N~ [e'0) ~ 4
C.H.,N,S, E ! S SR Nh_an biet dwoc
e | ® Thiram 1077 M
S
O’ A by
£ PIERS tang cwong
5 L ; C,E \ ~ £ A
O > 2 gap 3,2 lan
i\ | /
: . AANY
! ! Iy T .

200 600 800 1000 1200 1400 1600
P dich Raman (cm™)

Hinh 22. Phé Raman ctia Thiram 107 M do trén dé xdp nano ZnO/Ag
trwdrc, trong va sau khi kich thich tia UV. 23



SO SANH VOI CAC CONG BO KHAC

Cau trac dé SERS Phwong phap Kha nang nhan biét

Zamora-Peredo va

. A > ' a -9
Vi cau ZnO/Ag cac cong sill Thuy nhiét MB 10~ M
i Elumalai Ashok
Vi cau Cu,0/Au  Kumar va cac cdng Polyol va quang hoa MB 3,4x10-12 M

sy [31

Oxi héa nhiét nho hiéu trng gia

-11
nhiét Joule-Lenz MB 107" M

Xop nano ZnO/Ag Nghién ctru nay

Oxi héa nhiét nho hiéu trng gia

i 7
nhiét Joule-Lenz Thiram 10" M

Xop nano ZnO/Ag  Nghién ciru nay

Bang 1. So sanh kha nang nhan biét ndéng dd chat trén cac cau truc SERS
ché tao bang phwong phap khac nhau.

24



PHAN 4
KET LUAN

25



« CAu truc nano ZnO da dwoc ché tao bang phwong phap oxi hoa nhiét nh& hiéu trng

tw gia nhiét Joule-Lenz wu diém nhw chi phi thap, don gidn v&i hiéu quéa cao. Oxi
hoa & diéu kién dong 8A trong 5h cho cau truc xdp nano ZnO véi kich thwée, mat
do dong déu.

« CAu trac x6p nano ZnO/Ag dwoc s dung lam dé SERS c6 thé nhan biét dwoc MB
& néng do thap dén mirc 10-"" M va Thiram 107 M.

« Khi st dung hiéu rng PIERS trén cau tric x6p nano ZnO/Ag cho thay tin hiéu
Thiram dwoc tdng cwdng dén 3,2 1an cho thay tiém nang cla viéc ing dung PIERS

trong viéc gidm gi¢i han nhan biét cia cac chat.

26



LOI CAM ON

TS. Nguyén Quang Hoa v&i phép do XRD; PGS.TS. Bui Nguyén Quéc Trinh va
TS. Sai Cong Doanh v&i phép do SEM, EDS; TS. Pham Van Thanh da giup d&
xay dwng hé gia nhiét Joule-Lenz.

Em xin cdm on cac thanh vién trong nhoém nghién ctru da ho tro, giup d& em trong
nghién clru.

27
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[1] M.M. Arafat, S. Rozali, A.S.M.A. Haseeb, S. Ibrahim, Direct and catalyst-free synthesis of ZnO nanowires on brass by
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‘ Xin chan thanh cém on
thay co va cac ban da lang nghe!
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Bing 4. Phan b6 dai Raman ctia Thiram 107 M trén dé SERS
x6p nano ZnO/Ag. [37]
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‘ Hang so6 mang tinh thé a va ¢ duoc tinh
bang phuong trinh sau:
L_i(h —|-hlf+k“ )‘l—l;z (1)

d;, a° C

2d,,,s1n0 =nA n=1,2,. (2)




3.3. Growth Mechanism

Based on the results obtained and relevant literature survey, a mechanism is proposed for the growth of
Zn0O nanowires on brass substrate during thermal oxidation. The Gibbs free energies for the formation of ZnO and
CuO are -320.52 KJ.mol# and -129.7 KJ.mol™, respectively [58]. So, the nuclei of ZnO forms first during oxidation
of brass as Cu is more nobler than Zn [50]. Even if little amount of Cu is oxidized, 1t will be reduced back by

oxidizing Zn to ZnO by the reaction; Zn, + CuO, = ZnOy, + Cuy, [21, 50]. The formation of ZnO nucle1 on brass

1s due to grain boundary diffusion of Zn atoms to the surface [59].



Kinh hién vi bén quang

Presumed material (score order) Detected Elements % Lens: EA-300:X300) Presumed material (score order) Detected Elements ~ wt %
Zinc compound Zn - Zine 663 L. N Copper alloy > Brass Cu - Copper  533%
O - Oxygen 1 % Zn - Zinc 46.7%
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MO PHONG COMSOL MULTIPHYSICS

Thiét 1ap cac thong so:
Vit ligu: UNS C26000 (~Cu 70%;~Zn 30%)

Dua trén co s& Su truyén nhiét trong chat ran thé hién qua phuong trinh sau :

oT
pCp(E +U

trans

VT) + V(qq +5tq,)= —aT: = +Q

p: khoi lwong riéng (kg/m3)

Cp: nhiét dung riéng (J/kg.K)

T: nhiét do tuyat déi (°K)

Uy ans: VECtor van toc (m/s)

q4: thong lveng nhiét do dan dién (W/m2)
q,:thdng lvgng nhiét do birc xa (W/m?)
d.: théng lwong nhiét do doi lwu(W/m?2)
a: hé sb gian né nhiét (1/K)

S:tenso rng suét Piola-Kirchoff thir 2(Pa)
Q: ngudn nhiét bd sung
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Cuong do (d.v.ty.)

> (100)

A 7n0O

— Gauss Fit of A75A E

Model Gauss
Equation y=y0 + (AW 53)7\/(5:*/22)))) exp(-2((x-x
Plot A75A_E
yo 10.44549 + 0.54431
XC 34.34339 + 0.0034
w 0.36132 + 0.00856
A 24.09678 + 0.65339
Reduced Chi-Sqr 5.33866
R-Square (COD) 0.98602
Adj. R-Square 0.98511

— L]

> (103)

CuZn

40

60
20 (d6)

Beta = 0.42543

D~19 nm

Tu gia tri do ban rongcac dinh nhiéu xa
101, 002 va 100 (FWHM) trén gian 6 XRD va
ap dung congthic Debye — Scherrer tinh duogc
kich thudc tinh thé theo cong thic:

0.89xA
D= X

B B> cosO
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