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TOM TAT

Trong bai bao nay, graphen oxit (GO) dugc tong hop tir graphite bang phuong
phap Hummer cai tién, MnO: va AgNPs dugc tong hop an luot trén nén GO bang
phuwong phép in situ. Vat liéu nano composit tong hop AgNPs/MnO:/GO da dwoc
do cac dic trung boi kinh hién vi dién tir quét (SEM) két hop véi quang pho tan sac
nang lugng (EDS) d€ chiing minh dic trung thanh phan nguyén t6 cua vat liéu.
Qua trinh bién tinh vat liéu 1én bé mit dién cyc than thuy tinh (glassy carbon
electrode — GCE) va qua trinh kht vat liéu trén bé mat dién cuc b::fmg dién hoéa. Vat
liéu sau qud trinh kht dwoc goi la AgNPs/MnO2/ErGO, duoc chitng minh boi
phép do phd Raman va SEM-EDS. Ung dung vt liéu sau qua trinh khir nhim
phan tich dong Piroxicam va Ofloxacin bang phuong phép von-ampe hoa tan anot
xung vi phan (DP-ASV). Phuong phap dat duoc d6 nhay cao: hé s slope b, 0,783 +
0,018 va 0,935 + 0,009 twong tng déi véi PRX va OFX; gidi han phat hién LOD
thdp, 0,361 uM va 0,196 uM tuong tng ddi voi PRX va OFX.

Tir khéa: Graphen oxit dang khtt, mangan dioxit, nano bac, von-ampe hoa tan.

1. DAT VAN PE

Piroxicam (CisH13N3OsS) la chat khang viém khong steroid (NSAID) duoc dung
rat nhiéu cho mot sd bénh viém khdp va bénh viém nhu thodi hda xwong, viém khép
dang thap, dau co cédp tinh, viém cot song dinh khop, r6i loan xwong va cac van dé
rang miéng khac sau phgu thuat...[1]. Ofloxacin la mot chdt khang sinh thuéc mot
nhom khang sinh phd rong dwgc goi la Fluoroquinolone, ¢ tac dung diét khudn manh,
tec ché'lén DNA-gyrase cta nhiéu vi khuan Gram am va Gram duong la nhiing enzym
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can thiét trong qua trinh nhan déi, sao chép va stra chita DNA cua vi khuén [2]. Tuy
nhién viéc st dung khong ding cach thudc khang sinh, khang viém sé dan téi hién
twong da khang, kém hiéu qua trong diéu tri. Piroxicam va Ofloxacin cling duoc tim
thdy trong cac nguon nuwde ty nhién (nwdc ngam, nudc bé mat va nude udng) [3]. Cac
phuwong phap xac dinh chat khang sinh (Ofloxacin) — khang viém (Piroxicam) hién nay
duoc st dung nhu: sic ky 1éng hiéu ning cao (HPLC) d€ x4c dinh Piroxicam [4] va
Ofloxacin [5]; nhém fluoroquinolone st dung séc ky long ghép khdi phd (LC-MS) [3];
quang pho [6]....

Trong mdt vai ndm gan day, vat liéu Graphene Oxide (GO) va Graphene Oxide
composite v6i cac kim loai quy, oxide kim loai chuyén tiép va cac polymer dan dién da
va dang duoc nhiéu nha khoa hoc quan tam do ¢ nhiéu wu diém trong linh viec phan
tich dién hoa dé€ xac dinh mot s6 hop chat hitu co va vo co.

Trong cac phwong phap phan tich dién hdéa, phuwong phap von-ampe hoa tan
(stripping voltammetry, SV) duoc cong nhan 1a moét phuong phdp phan tich dinh
luong mot s6 hop chat vo co. Phuwong phap von-ampe hoa tan anot xung vi phan
(Differential pulse anodic stripping voltammetry, DP-ASV) hodc song vudng (Square-
wave anodic stripping voltammetry, SQW-ASV) la mdt trong cac phuwong phap SV, da
duoc ap dung dé€ xac dinh luwong vét cac hop chat httu co cliing nhu cac chat khang
sinh, khang viém cho d6 nhay rat cao [7].

Viéc ché tao va ing dung dién cuc bién tinh vat liéu AgNPs/MnO2/ErGO d€ xac
dinh Piroxicam va Ofloxacin da duoc dé xudt trong nghién ctru nay.

2. THUC NGHIEM
2.1. Phuwong phap nghién cttu

SEM-EDS la ky thuat phéan tich thanh phéan héa hoc cua vat rdn dua vao viéc
ghi lai phd tia X phat ra tir vat ran do twong tac voi cac biic xa.

Phan tich quang phd Raman la mét ky thuat quang phd phan ti, st dung sw
twong tac cua anh sang véi vat chat dé hiéu rdo hon vé cdu tao hodc didc tinh cta vat
liéu.

Phuong phédp von - ampe hoa tan anot xung vi phan (Differential Pulse Anodic
Stripping Voltammetry, DP-ASV) duoc dé€ tién hanh nghién cttu dinh luong PRX va
OFX.

2.2. Hoa chat
Cac hoéa chat duoc sit dung la hoa chat tinh khiét phan tich ctia hang Merck,
gom: bot graphit (< 20 pm), H2S04 98%, H:POu 85%, HNOs 65%, HCI 37%, H202 30 %,
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MnSO0:.4H20 99%, KMnO: 99,9%,NaOH rin, C:H«OS > 99,9 %, AgNPs 1 mg/mL, dém
Briton — Robinson (BR). Chat chuadn piroxicam (PRX, CisH1sNsOsS, 99,71%) va ofloxacin
(OFX, C1sH20FN3Os4, 99,2%) ctia Vién kiém nghiém thudc TP.HCM.

2.3. Thiét bi va dung cu

Hinh thdi vat liéu duoc do bang kinh hién vi Raman (Raman microscopy) -
XploRA Plus Horiba — USA va Energy dispersive X-ray (EDX) spectra Horiba 7593-H —
England. M4y phan tich dién héa VA 797 Metrohm - Thuy Si. Hé dién cyc gom 3 dién
cuc: Dién cye than thay tin (GCE) dwong kin 2,8 + 0,1 mm ; dién cuc so sanh Ag
/AgCl/KCl 3 M va dién phu tro day Pt.

2.4. Tong hop vt liéu MnO2/GO

Graphen oxit duoctong hop theo phuong phap Hummers cai tién [8]. Graphit
oxit duoc tong hop tir bot graphite bang phuong phdp Hummer : thém 3,0 gam
graphite vao hon hop 120 mL H2SOs dam ddc va 14,0 mL dung dich HsPO: dam dac,
ti€p theo thém ti tir 6,0 g KMnOs vao huyén phu thu duoc, khudy déu trong 72 gio.
Thém 6,0 mL H20: (30%) vao dung dich huyén phu ¢ trén (phan tng téa nhiét), khuay
dung dich dén nhiét &6 phong. Ly tam d€ tach chdt rin thu duoc va rita bang dung
dich HCI 1,0 M. Rtra chat ran thu dwoc sau ly tam bf?mg nudc cat dé€ loai bé HCI (tha
bang AgNO:s 1%). Tiép tuc rira bang ethanol trong 3 Tan. Tién hanh say kho & nhiét do
60 °C trong 12 gio, sau d6 dem nghién min trén cdi ma nado thu dwgc graphit oxit mau
den. Béc tach graphit oxit (0,5g) bang qua trinh siéu 4m trong 500 mL nuwdc cat trong
thoi gian 24 gio thu dwoc dung dich huyén phu graphen oxit (GO 1 mg/mL).

Lay 500 mL dung dich GO 1 mg/mL, sau d6 cho vao 50 mL MnSOx 0,15 M, hon
hop dugc khudy tir va danh siéu am nhe. Tiép tuc cho tir tir 50 mL KMnOs 0,1 M qua
burret vao c6c voi téc dd 1 mL/phut. Qua trinh duoc ti€p tuc khudy va danh siéu am
hén hop trong 24h. Sau d6 hdn hop dugc dua ly tim 6000 vong/ phit trong 60 phut,
phan chat ran mau nau duoc rira 3 Tan bang H2O va ethanol. Sdy phan chat ran 6 60 °C
qua dém, sau d6 dwgc nghién min béng c6i ma ndo va cho vao binh kin. Ty 1
MnO2/GO thu dwoc (1:10 w/w)

2.5. Tong hop vat liéu AgNPs/MnO2/GO

Can 100 mg vat liéu MnO»/GO phan tén trong 100 mL nudc nho tro gitip bang
siéu am trong 24 gio. Tiép tuc cho tir tir 10 mL AgNPs 1 mg/mL qua burret vao c6c¢ v6i
t6c d6 1 mL/phtt. Qud trinh duwoc tiép tuc khudy va danh siéu 4m hon hop trong 24h.
Sau @6 hdn hop dugc dua ly tam 6000 vong/ phtt trong 60 phtt, phan chat ran mau
den duoc rira 3 Ian bang H20 va ethanol. S4y phan chat ran & 60 °C qua dém, sau d6
duoc nghién min bang c¢8i ma ndo va cho vao binh kin. Ty 1& AgNPs/MnO:/GO thu
duoc (1:1:10 w/w/w).
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2.6. Bién tinh 1én dién cwc GCE va kht vat liéu thanh AgNPs/MnO2/ErGO

bién cyc than thay tinh (GCE) (duong kinh 2.8 + 0.1 mm), bé mat dién cuc
dwoc mai va danh bong br?mg bot nhdm (0.05 um). Sau d6 dwoc rira sach véi nude cat
hai lan. Tiép tuc lam sach bé mat dién cuc nho séng siéu am trong hon hop ethanol:
nuoc (50:50, v/v). Bé mdt dién ciec GCE duoc sdy kho dudi nguon nhiét tir bong den
Vonfram (40 °C).

Phan tan 10 mg AgNPs/MnO2/GO trong 10 mL nudc cat hai lan trong bé siéu
am khoang 24 gio. Sau do6 thém 50 uL Nafion 1 % vao 1,0 mL AgNPs/MnO2/GO 1 mg/
mL. Nafion dugc dung nhu chat két dinh vat liéu lén dién cwc GCE [9].

Dung micropipet 14y 5,0 uL. hon hop vat liéu 1én bé mat GCE da dwoc lam sach.
Sau khi duoc sdy kho nhe, tién hanh khir GO b.%mg cach chay von-ampe vong tit 0 dén
-2,0'V, 1ap lai 10 lan trong dém BR (pH = 7,0, Csr = 0,05M). Vat liéu thu duoc sau qua
trinh khtr goi la AgNPs/MnO:/ErGO.

3.KET QUA THAO LUAN
3.1. Do dic trung vat liéu AgNPs/MnO2/GO

Nguyén té % khéi lwgng % nguyeén tir

CcK 26.2 36.0
oK 58.7 60.5
Mn K 8.0 2.4
Ag K 7.1 11
Téng 100.0

Hinh 1: Anh SEM - EDS phén b8 nguyén t8 cua vat liéu AgNPs/MnO:/GO

Hinh théi ctia mau thu dugc dregc quan sat bang anh SEM- EDS. Hinh 1 trinh
bay anh SEM cua vat liéu tong hop AgNPs/MnO:/GO. Két qua cho thdy, nano bac va
mangan dugc phan bd déu trén bé mat GO. Cac nguyén t6 Ag chiém 7,1 % trong
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luong (twong tng 1,1 % nguyén t&t) va Mn chiém 8,0 % trong luong (twong tng 2,4 %
nguyén tt). Nhu vay két qua teong tng voi ti 1€ tong hop AgNPs/MnO2/GO (1:1:10
w/w/w).

3.2. Qua trinh khw vat liéu AgNPs/MnO2/GO
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Hinh 2: Buong khtt CV ctia vat liéu AgNPs/MnO:/GO trong dém BR (pH = 7,0; Csr=0,05M)

Qua trinh kht vat liéu bf?mg von- ampe vong tai hinh 2 cho thay peak kht tai E
=-1,7 V trong lan quét dau tién, dén lan quét thir 2 trd di khong con peak khir ching to
qua trinh khtt GO thanh rGO dién ra hoan toan. Qud trinh nay ciing dwgc chiing minh
qua nghién ctru bang phd Raman (Hinh 3).
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Hinh 3: Pho Raman ctia AgNPs/MnO2/GO va AgNPs/MnO2/ErGO

Trong ph6 Raman c6 thé thay rd rang 2 peak tai 1332 cm™ va 1607 cm™, 2 peak
twong tng nay dwoc goi la D-band va G-band. Ty 1é cuong do In/Ic biéu thi mic roi
loan [10]. D&i voi AgNPs/MnO:2/GO, tai G-band va D-band (In/Ic= 1,02), cho thay trong
c&u trtic ctia GO ¢6 gén cac nhém chite phan cyee trén bé mat GO lam ting s6 luong lién
két C-sp?® so véi C-sp2. Trong khi d6 AgNPs/MnO:/ErGO c6 ty 1é cuong d¢ léch hon
(In/Ic = 1,26), co thé thay ré”mg s0 luong lién két pi trén mang graphene dwgc khoi phuc
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dan theo qua trinh khttr da dwoc loai bo cac nhoém chire c6 chira oxy.

Nguyén té % khéi lrgng % nguyén tir
CK 30.5 41.2
oK 54.7 55.4
Mn K 7.9 23

AgK 6.9 1.0

100.0

Totals

Hinh 4: Anh SEM — EDS phén b8 nguyén t3 ctia vat liéu AgNPs/MnO:/ErGO

Hinh thai ctia vat liéu sau khi khtr dién hda dwgc quan sat béng anh SEM- EDS.
Hinh 4 trinh bay anh SEM cua vét liéu tong hop AgNPs/MnO:/ErGO. Két qua cho
thdy, ti 1é % nguyén ti nguyén td Oxy 55,4% so voi trude khir dién hoa 60,5% ching td
qua trinh khtr da loai bo mot s6 nhom chire chira oxy trén bé mat GO.

3.3. Khao sat tinh chat dién hda cua vat liéu AgNPs/MnO:/ErGO
3.3.1. Anh huwong cac loai dién cuc

bé khfmg dinh hoat tinh dién hda ctia vat liéu AgNPs/MnO:/ErGO trén dién
cee GCE bién tinh ddi véi cac chdt PRX va OFX. Cac thi nghiém trén cac dién cuc GCE,
AgNPs/MnO2/GO-GCE va AgNPs/MnO:/ErGO-GCE dugc khao sat theo phwong phap
DP. Két qua thé hién trén hinh 5, tir d6 ta thiy thé dinh hoa tan ctia PRX (Ep = 0,55 V)
ctia OFX (Ep = 0,98 V). Diéu nay chiing to rang Ep ctia PRX va OFX phu thudc vao cac
loai dién cyc khac nhau hay déc tinh dién hoéa caa PRX va OFX phu thudc vao ban chat
cua dién cuc. Cu thé nhw sau, dién cuc GCE xuat hién tin hiéu dién hda cia PRX va
OFX thap. Nhung viéc bién tinh bang AgNPs/MnO2/GO khong xuat hién tin hiéu tin
hiéu oxy hoa cia PRX va OFX, diéu nay duoc giai thich do trén nén GO c6 nhiéu nhém
chttc chita oxy lam cho do dan dién trén bé mit dién cuc kém; chinh vi d6 dan dién
kém nén anh hudng qua trinh trao déi dién t cia chat phan tich trén bé mat dién cuc
bi han ché.
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Hinh 5: Duong DP-ASV cua PRX va OFX d6i véi cac loai dién cwe khac nhau

Diéu kién thi nghiém (DKTN): Nong d¢ Crrx = Corx =50 uM; dém BR (pH = 4; Csr = 0,05M) thoi gian
lam giau: 30 s, thé'lam giau: -0,1 V; khodng quét thé'tir +0,2 dén +1,2 V; toc d¢ khudy cua dién cue w
=1000 rpm.

Nguoc lai dién cuc bién tinh sau khi khi béng dién héa AgNPs/MnO:/ErGO lai
cho tin hiéu dién hda cia PRX va OFX cao. Vat liéu AgNPs/MnO2/ErGO trén dién cuc
GCE da cai thién dang ké do nhay ctia phwong phap do d6 hoan toan c¢6 thé viéc xac
dinh dong thoi ham lwgng PRX va OFX trong dung dich.

3.3.2. Anh hudng céc yéu t8 dén qua trinh xac dinh PRX va OFX

- Anh huéng ctia pH: gi tri pH cta cac dung dich dém anh huong c6 ¥ nghia
dén tin hiéu hoa tan (th€ dinh, Erva dong dinh, Ir) va co ché cua qua trinh oxy héa PRX
va OFX xay ra trén bé mat dién cyc. Puoc chuan bi tit dung dich dém BR nong do
0,05M, khoang pH khao sat tir 2 - 8. Két qua cho thdy tai pH = 4, véi ham luong Crrx =
Corx = 30 uM tin hiéu hoa tan Ir cia PRX va OFX dat gid tri t6i wu lan luot 1a 23,91 +
0,06 pA and 38,06 + 0,13 HA.

- Anh huong cia thé lam gidu (Eac): khi chon thé lam giau, ta can chon thé lam
giau thich hop d€ dam bao chi lam giau cac chat can phan tich 1én bé mat dién cuc, han
ché t6i da sy lam giau hodc nhitng phan tng dién cuc khac gdy anh hudng téi dd nhay
va do chinh xac ctia phép phan tich. Chung t6i khao sat anh hudng cua thé lam giau
dén qua trinh phan tich dugc tién hanh ¢ cac thé'lam giau khac nhau tr -0,2 V dén 0,4
V. Két qua cho thay tai Eacc =-0,1 V, v6i ham lwong Crrx = Corx = 25 pM tin hiéu hoa tan
Ir ciia PRX va OFX dat gid tri t6i wu lan luot 1a 15,20 + 0,21 pA and 19,84 + 0,27 pA.

- Anh huéng ciia bién d6 xung (AE): bién d6 xung anh hudng rat 16n dén tin
hiéu hoa tan ctia chat phan tich. Néu bién dd xung nho thi dong dinh hoa tan thap,
bién d xung 16n thi dong dinh hoa tan cao dong thoi chan dinh doang rong lam giam
mutc do chon loc hay kha nang tach dinh hoa tan va lam tang mttc d¢ anh huong cua
cac yéu t6 khac dén cac chat phan tich. Két qua cho thay tai bién d¢ xung AE=0,1V,
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tin hiéu PRX gan nhu bao hoa. V6i ham lwgng Crrx = Corx = 25 uM tin hiéu hoa tan Ir
cua PRX va OFX dat gia tri toi uwu lan lwot 14 21,20 + 0,16 pA and 29,97 + 0,25 HA.

- Thoi gian lam giau (taco): thoi gian lam giau c6 anh hudng rat 16n dén tin hiéu
hoa tan cta chat phan tich. Khi tang thoi gian lam giau thi tin hiéu hoa tan tang (Ir), &
thoi gian lam giau 16n, bé mat dién cuec c6 xu thé bao hoa chat phan tich va do do, Ir
téng khong déng ké. Chinh vi thé, viéc khao s4t thoi gian lam giau nham muc dich
chon ra thoi gian thich hop ma tai d6 dap tng duoc yéu cau la Iy cao nhung thoi gian
phan tich khong ton qua nhiéu. D€ tién hanh khao sat thoi gian lam giau chung t6i tién
hanh ghi duong von ampe hoa tan cia PRX va OFX tai cac thoi gian lam giau khac
nhau 1a: 0 - 120 s. Két qua cho thay, khi tacc tdng dén 30 s thi I, cia PRX bao hoa va OFX
ti€p tuc tang. Tai tac = 30 s, v6i ham luong Crrx = Corx = 25 uM tin hiéu hoa tan Ir ctia
PRX va OFX dat gia tri t6i vu lan lwot la 23,20 + 0,16 pA and 31,15 + 0,16 pA.

3.4. D6 nhay, gidéi han phat hién va gidi han dinh lwgng cia phwong phap

Dé€ c6 thé ap dung dién cuc bién tinh vao phan tich PRX va OFX, trudc tién tién
hanh danh gia do tin cay ctia phuwong phap. Cac dai luong thong ké dung dé€ danh gia
bao gom: do ldp lai, d0 nhay, gidi han phat hién (LOD) va gidi han dinh lwong (LOQ).
Tién hanh thi nghiém: dung dich nghién cttu c6 th€ tich 1a 10 mL bao gom: dém BR
(pH = 4, Csr = 0,06M), chdt chuan PRX va OFX va nudc cit. Khao sat trong khoang
nong do tir 0,5 dén 10,0 uM, thém chuan 5 lan véi cac ndng dd tang dan thu dwoc cac
két qua ¢ hinh 6.

601
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Hinh 6: Cac duong DP-ASV thém chuan caa PRX va OFX

Diéu kién thi nghiém (DKTN): dém BR (pH =4; C = 0,05M) thoi gian lam giau: 30 s, thé'lam giau: -0,1
V; khodng quét thé'tir 0,2 dén 1,2 V; téc 49 khudy ciia dién cwe w =1000 rpm.

- D nhay: d6 nhay duoc danh gid qua do doc - slope (b) cua duong hoi quy
tuyén tinh gitra I va ham luwong chat phan tich trong khoang 0,5 - 10,0 uM. Phuong
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phap dat dugc d6 nhay cao (hé so slope b, twong ting d6i véi PRX va OFX la 0,783 +
0,018 va 0,935 + 0,009).

- Gi6i han phat hién: LOD (30) thap tuong tng véi PRX va OFX la 0,361 pM va
0,196 uM; gitra Ip va ham luong chét phéan tich ¢ twong quan tuyén tinh t6t véi R2 >
0,999.

- Gidi han dinh lwong LOQ: LOQrrx = 1,21 pM va LOQorx = 0,65 uM.
- Phwong phéap cho d¢ ding va do lap lai tot, két qua thé hién tai bang 1:

Bdng 1: 6 ding va dd 1ap lai ctia phuong phap trén nén mau nudc song

DP-ASV
x Mixc thém Rev prx Rev orx RSDrrx RSDorx
au nwdc chudn (M) PRX (uM) | OFX (uM) (%) (%) %) (%)
n=3 n=3 n=3 n=3 n=9 n=9
2 204 +0,05 | 2,21+0,05 | 102 110 1,93 0,72
Khong 4 403+0,07 |3,85+0,03 | 101 9% 0,71 0,79
tim thay
6 6,18+0,71 | 594+0,20 | 103 99 0,80 1,23

4. KET LUAN

MnO: va AgNPs dugc tong hop lan luot trén nén Graphen oxit theo phuwong
phap in situ. Vat liéu AgNPs/MnO»/GO da duoc nghién ctu bang cac phuong phép
hod ly hién dai. AgNPs/MnQ:/ErGO dugc khit bang phuong phép dién héa cho va do
on dinh va cé d6 nhay cao (hé s6 b = 1 va LOD thdp). O céc diéu kién thi nghiém thich
hop, phuong phap DP-ASV st dung dién cuc AgNPs/MnO2/ErGO c6 thé dp dung dé
phan tich dong thoi lugng PRX va OFX trong cdc mau thuc té.

LOI CAM ON
Céc tac gia chan thanh cam on sw hd tro tai chinh cua treong Dai hoc Khoa hoc

va Dai hoc Hué€ d¢€ thuc hién nghién ctru nay trong khudn khé dé tai ma s6 DHH 2022
-01-202.
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FABRICATION AgNPs/MnO2/GO AND APPLICATION ANALYSIS
BY STRIPPING VOLTAMMETRY
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2Faculty of Basics, University of Medicine and Pharmacy, Hue University

1 Center of Natural Resources and Environment Monitoring, Department of Natural
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*Email: hxanhvu@hueuni.edu.vn
ABSTRACT

In this paper, graphene oxide (GO) was synthesized from graphite by the
improved Hummer method, and both MnO: and AgNPs were synthesized on GO
substrate by in situ method. AgNPs/MnO2/GO composite nanocomposites were
characterized by scanning electron microscopy (SEM) coupled with energy
dispersive spectroscopy (EDS) to demonstrate the elemental composition of the
material. The process of denaturing the material on the surface of the glassy carbon
electrode (GCE) and the process of reducing the material on the surface of the
electrode by electrochemistry. The material after the reduction process is called
AgNPs/MnO2/ErGO, as demonstrated by Raman spectroscopy and SEM-EDS
microscopy. Application of materials after the reduction process to analyze
Piroxicam and Ofloxacin copper by differential pulsed anodic voltammetry (DP-
ASV). The method achieves high sensitivity: slope b, 0,783 + 0,018 and 0,935 + 0,009
for PRX and OFX, and low detection limit LOD, 0,361 uM and 0,196 uM for PRX
and OFX.

Keywords: Reduced graphene oxide, manganese dioxide, silver nano, stripping

voltammetry.
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H6 Xuin Anh Vii sinh ndm 1985 tai Thita Thién Hué. Ong tSt nghiép ctr
nhan chuyén nganh Hoa hoc nam 2009 tai treong Pai hoc Khoa hoc - Dai
hoc Hué; t6t nghiép Thac si chuyén nganh Hoéa Phéan tich nam 2011 tai
treong Dai hoc Khoa hoc - Pai hoc Hué. C)ng hién dang la nghién cttu
sinh chuyén nganh Hoa phan tich tai treong Pai hoc Khoa hoc - Dai hoc
Hué. Hién nay, dang cong tac tai b0 mon Hoa Phan tich, truong Dai hoc
Khoa hoc - Dai hoc Hué

Linh vwc nghién citu: phan tich dién hda, phan tich cac hop chat hitu co,

danh gid chat lwgng nudce va nghién ctru vat liéu.

Nguyén Quang Min sinh nim 1987. Ong t&t nghiép Thac si Héa hoc,
chuyén nganh Héa hitu co ndm 2012 tai treong Pai hoc Khoa hoc, Dai hoc
Hué. Ong hién 1a giang vién ctia Khoa Co ban, truong Dai hoc Y Duogc,
Pai hoc Hué.

Linh vyc nghién citu: Tong hop vat liéu va tng dung xtc tac, tach va tng

dung hop chat thién nhién, phan tich cac hop chét hitu co.

Nguyén Thi Thanh Tam sinh ndm 1996 tai Thita Thién Hué. Ba tot
nghiép cit nhan chuyén nganh Su pham hoéa hoc nam 2018 tai truong Dai
hoc Su pham — Pai Hoc Hué. Ba hién dang la hoc vién cao hoc chuyén
nganh Hoéa hoc tai truong Dai hoc Khoa hoc — Dai hoc Hué. Hién nay
dang cong tac tai Trung tdm quan trac tai nguyén va moi truong tinh
Thtra Thién Hué.

Linh viec nghién citu: Hoa phan tich.

Nguyén Hai Phong sinh ngay 23/05/1962 tai Ha Noi. Ong t8t nghiép ctr
nhan Hoa hoc tai treong Dai hoc Tong hop Hué (nay la truong Dai hoc
Khoa hoc, Dai hoc Hué) nam 1984. Nam 2003, 6ng t6t nghiép Thac si
chuyén nganh Hoa hoc Phan tich tai treong Dai hoc Su pham, Dai hoc
Hué. C)ng nhan bﬁ”mg Tién si ndm 2011 tai truong Dai hoc Khoa hoc Tw
nhién, Dai hoc Qudc Gia Ha Noi. Nam 2018, Ong duwoc Hoi dong churc

danh Nha nudc cong nhan dat chuan Phé Gido suw. Hién nay, 6ng cong tac

tai Truong Dai hoc Khoa hoc, Pai hoc Hué.

Linh vwc nghién ciru: Phan tich dién hoéa, Danh gia 6 nhiém kim loai ddc

trong tram tich va Banh gia chat luong nudc.
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