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TOM TAT

Trong nghién ctru nay, hat nano vang (AuNPs) duoc diéu ché bang phuong phap
tong hop xanh st dung dich chiét ndm Linh chi (Ganoderma lucidum) déng vai tro
vira lam chat khir vira lam chat bao vé. Cac thong sd nhu pH, thoi gian khi, nong
do acid chloroauric va nhiét do6 khir duoc khao sat va dwa ra diéu kién tdi wu cho
qua trinh tong hop. Hat nano vang sau khi tong hop dwoc phan tich cac dic trung
vé hinh théi, cdu trac va thanh phan cta vat liéu béng cac phuong phéap phd ti
ngoai kha kién (UV-Vis), hién vi dién tx quét (SEM), hién vi dién t& truyén qua
(TEM), gian d6 nhiéu xa tia X (XRD), phd tan sic nang lwong tia X (EDX) va phd
hong ngoai (IR).

T khéa: ndm Linh chi, nano vang, phwong phép tong hop xanh.

1. MO PAU

Vit liéu nano vang véi kich thwdc hat tir 1-100 nm da va dang nhan duwoc sy
quan tam cua cac nha khoa hoc boi nhitng tinh chat quang hoc ddc dao, dédc biét 1a hién
twong cong hudng plasmon bé mat (Surface plasmone resonance, SPR) [1] va c6 nhiéu
tng dung trong cac linh viee nhu xdc tac [2], cam bién sinh hoc [3], dién hoa [4]. Ngoai
ra, vat liéu nano vang con c6 dac tinh 6n dinh vé mét cdu trtc [5], khong doc [6], co kha
nang tuong thich sinh hoc cao [7] va nhét la dé dang hoat héa d€ gan két cac phan tu
thudc [8], phan t& sinh hoc nhu DNA, cac loai protein nhu enzyme, khang thé [7]. Véi
nhtng tinh chat riéng biét nay, vat liéu nano vang c6 tiém nang ung dung trong viéc
diéu tri va cham soc stec khoe con nguoi.

Cho dén nay, vat liéu nano vang da dugc tdng hop thanh cong bang nhigu
phuong phap khac nhau nhw phuong phap chiéu xa [9], phuong phap khtt hda hoc

53



Nehién civu cdc yéu t0 dnh hwdng dén qud trinh tong hop vat liéu nano vang tir dich chiét ...

[10], phuong phap khtt sinh hoc [11], phwong phap dién hoa [12], phwong phap quang
hoéa [13], phuong phap phat trién mam [14], ...Tuy nhién, cdc phuong phap nay yéu
cau st dung cac thiét bi phtrc tap cling nhu cac hda chat doc hai: NaBHs, hydroquione,
... gay anh huong dén moi treong va kho cé kha nang tng dung vao linh viee cham
s6c stic khoe con nguodi. D& khac phuc van dé nay, cdc nha khoa hoc da nghién ctru st
dung “phuwong phap tong hop xanh” dé tdng hop vat liéu nano vang bang cach st
dung dung moi, chat khit, chat bao vé la cac hoa chédt khong doc hai, than thién voi moi
treong va co thé con nguoi, thuong la polymer cé tinh twong thich sinh hoc [15]. Bén
canh d6, cac ky thuat bd trg thém nhu siéu am, vi séng duoc st dung dé tang toc do
cua qua trinh tong hop vat liéu nano vang.

Raveendran va cong su [16] Tan dau tién sit dung phuong phap xanh dé€ tong
hop nano vang vdi dung méi la nwde va chat khir la B-D-glucose va chét on dinh 1a
tinh bot. Bén canh d6, mot s8 nghién cttu gan day da chi ra rang, c6 thé st dung dich
chiét cta cac loai thye vat khac nhau nhw dich chiét qua nho, hoa huwdéng duong, tra,...
dé€lam tac nhan khtr va chét bao vé trong qua trinh tong hgp nano vang [17].

Trong s6 d6, dich chiét nam Linh chi (Ganoderma lucidum) cting dwgc sit dung
d€ tong hgp nano vang theo phuwong phap “tong hgp xanh” [18]. Bay la mot loai thao
dwoc quy hiém, duoc sit dung trong nganh Y hoc C6 truyén. Trong dich chiét ndm
Linh chi chita thanh phan chinh la polysaccharide, triterpenoids, cac polypeptite va
protein [19]. Nhiéu nghién cttu da chi ra rang, dich chiét ndm Linh chi c¢6 kha ning
diéu hoa mién dich, loai bé gdc tu do, chdng di ting [20], khang viém [21], khéng virus
[22], chong cac t&€ bao ung thw [23], chong cac biic xa ton thuong 1én cac DNA [24,25]
va thanh phéan chinh tao nén cac hoat tinh d6 ctia Linh chi la polysaccharide,
triterpenoids [26]. Ngoai ra, polysaccharide c6 trong ndm Linh chi la cac polymer thién
nhién, tan trong nudc, khong doc hai, c6 kha nang nang phan hay sinh hoc va tinh
twong thich sinh hoc cao [27]. Céc polysaccharide trong Linh chi ¢6 cau truc phtec tap
va duoc cdu tao tir cdc monosaccharide nhu glucose, fructose, maltose va galactose lién
két voi nhau thong qua lién két glucoside [28].

Dich chiét nam Linh chi sé dong vai tro la chat kht sinh hoc cling nhw 1a mot
tac nhan bao vé trong qua trinh tong hop vat liéu nano vang. Thong qua cach lam nay,
vat liéu nano vang thu duoc khong chi ¢ dugc nhiing dédc diém néi bat cta vat liéu
kich thuwdc nano ma con duwgce gén 1én bé mat nhitng hoat chat c6 trong dich chiét nam
Linh chi va c6 tiém nang ting dung trong linh vuc y hoc.

Trong nghién cttu nay, ching toi tién hanh tong hop vat liéu nano vang trong
dich chiét ndm Linh chi bing phuong phap tdng hop xanh. Dong thoi, cac yéu t& anh
hwong dén qua trinh tong hop nhw pH, thoi gian khtt, nong d6 acid chloroauric, nhiét
d0 kht duwoc khao sat.
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2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu - Héa chat

Qua thé ndm Linh chi duoc thu hoach tai vung dém cua vuon Qudc gia Bach
M3, huyén Nam Dong, tinh Thira Thién Hué. Sau d6, qua thé ndm x& ly so bo nguyén
liéu tho bang cach sdy khd va nghién nho.

Acid chloroauric (HAuCls+.3H20, Trung Qudc), ammoni hydrate (NH:OH, 25-
28%, Merck), acid hydrochloric (HCl 36%, Merck), Ethanol (99%, Merck).

2.2. Tong hop vat liéu
2.2.1. Chuan bi dich chiét ndm Linh Chi (Ganoderma lucidum)

Can 2 gam bot nam Linh Chi (G. Lucidum) cho vao trong 200 mL nudc cat dun
hoi luu trong vong 4 gio tai nhiét d¢ 85°C. Dich loc dwgc ly tam véi t6c do 4500 vong/
phut trong 10 phuat d€ loai bo phan cdn bén dudi va thu phan dich chiét. Dich chiét
duwoc bao quéan lanh ¢ nhiét d6 4°C.

2.2.2. Tong hop vat liéu nano vang trong dich chiét ndm Linh chi

Quy trinh tong hop nano vang tir dich chiét ndm Linh chi (G. lucidum)
(AuNPs/GL) duoc cai tién duwa theo quy trinh ciia Kumar va cong su [18]. Dau tién,
thém 5 mL dich chiét ném Linh chi vao 45 mL dung dich HAuCls va pH ctia hon hop
dwoc diéu chinh bfing dung dich NHs (25%) hodc dung dich HC1 0,01 M. Diéu kién t6i
wu clia qud trinh tdng hop nano vang duoc nghién ctru bang cach thay ddi mot s8 yéu
t6 nhu pH (3; 5; 7; 9 va 11), thoi gian kht (0,5 dén 7 gio), ndong do acid chloroauric (0,5;
1,0 va 1,5 mM), nhiét d6 phan tng (65; 75; 85 va 95°C). Dung dich duoc két tua bﬁ“ing
ethanol, ly tdm va thu 14y phan chat ran. Chat ran duoc say khd & nhiét d6 90°C trong
vong 24 gio thu duoc vat liéu AuNPs/GL va dugc dic trung bang cac phuong phap
nhu XRD, SEM, TEM, IR va pho EDX.

2.3. Phuong phap dac trung vat liéu

Pho UV-Vis duoc st dung dé xac dinh dinh hap thu cuc dai, d6 dich chuyén
cac dinh hap thu cuc dai ctia cac dung dich keo AuNPs/GL. Cau truc tinh thé, hinh thai
va kich thudc cta vat liéu dugc dic trung bang phuong phap nhiéu xa tia X (XRD),
kinh hién vi dién t& quét (SEM), kinh hién vi dién t& truyén qua (TEM). Phuong phap
phd hong ngoai (IR) dugc dung dé xac dinh cac nhém chite ddc trung 6 trong mau.
Pho tan xa nang luwong tia X (EDX) dung dé€ phan tich thanh phan nguyén t6 ctia vat
liéu.
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3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia pH

Anh huéng ctia pH dén qué trinh tdng hop AuNPs/GL dugc khao sat bang
cach thay ddi pH tir 3 dén 11 bang dung dich NHs 25% hoac dung dich HCI 0,01 M.
Nhing diéu kién tong hop khac dwgc gitr ¢6 dinh: thoi gian phan tng: 4 gio; nhiét do
khu: 85°C, Cy,,, =ImM. Ph6 UV-Vis cua cac dung dich nano vang tai cdc pH khdc
nhau duoc trinh bay trén Hinh 1. Két qua cho thay, véi gia tri pH la 3 hodc 5 thi khong
xuat hién SPR peak, ching t6 mdi truong acid khong thuéan loi cho qua trinh tong hop
AuNPs/GL. Diéu nay c6 thé duwoc giai thich rang trong moi treong acid, lwc khtr cta
cac nhoém chite nhu hydroxyl, carbonyl c6 trong dich chiét ndm Linh chi bj giam va
khong c6 kha nang khtr cac ion vang [29]. Mit khac, két qua phd UV-Vis ctia cac mau
duoc tong hop trong khoang pH tir 7 dén 11 c6 xudt hién cac SPR peak v6i cue dai hap
thu ndm trong khoang 533 — 540 nm, chting té dung dich nano vang dugc tao thanh.
Ngoai ra, Hinh 1 cho thdy, mau dung dich nano vang dwoc tong hop tai pH = 9 c6
cudong do hap thu cao hon va hinh dang peak sac nét hon so véi mau tai pH =7 va pH
= 11 chting t6 rang vé6i pH = 9 thi dung dich nano vang duoc tdng hop véi hidu suat
cao va cac hat c6 kich thudc dong déu hon.
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Hinh 1. Pho UV-Vis ctia dung dich AuNPs/GL tai cac pH khac nhau.
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Hinh 2. Anh TEM c4c mau vét liéu AuNPs/GL tai (a) pH=7; (b) pH =9 va (c) pH=11.

Mt khac, ching t6i tién hanh chup anh TEM cac mau AuNPs/GL duoc tong
hop tai cac pH =7; 9 va 11 va két qua duoc trinh bay ¢ Hinh 2. Két qua anh TEM cho
thdy, cac hat nano vang thu duoc tai pH =9 (Hinh 2.b) c6 dang cau va c6 kich thuwdc
nho hon so véi cac hat nano vang duwoc tong hop tai pH = 7 (Hinh 2.a) va pH = 11
(Hinh 2.c). Ngoai ra tai pH = 11 ¢ hién tuwong két dinh gitra cac hat nano vang lai v6i
nhau lam tang kich thuwdc caa vat liéu. Tt cac két qua phd UV-Vis va anh TEM, ching
to6i nhan thay pH =9 la pH t6i vwu cho qua trinh tong hgp nano vang trong dich chiét
ndm Linh chi va duoc st dung dé khao sat cac yéu to tiép theo.

3.2. Anh hudng ctia thoi gian

Anh huong ctia thoi gian khir dén qua trinh tong hop AuNPs/GL duoc khao sat
tai cac thoi gian khir khac nhau va gitr nguyén cac diéu kién tong hop khac nhu: pH =
9, C =1mM; nhiét d6 kha: 85°C. Phd UV-Vis cua cac dung dich nano vang tai cac

HAuCl,
thoi gian khtr khac nhau dwgc trinh bay trén Hinh 3. Két qua cho thdy, khi tang thoi
gian kht thi cuc dai hdp thu ting 1én, ching to cang khtt duoc nhiéu ion Au’* vé vang
kim loai ¢ dang nano. Tuy nhién, cuc dai hdp thu tang nhanh trong thoi gian dau cua
phan tng nhung tré nén cham hon sau khoang thoi gian 4 gio va hau nhu khong thay
dai trong khoang thoi gian tir 6 dén 7 gio, ltc nay cac ion Au** trong dung dich da bi
khtt hét. Diéu nay hoan toan phu hop v6i quy ludt téc dd ctia phan tng, ttc la khi
nong do ion Au® 16n thi téc d6 phan ting khi 16n va lam tang nhanh cuc dai hdp thu
cua dung dich nano vang va sé giam khi nong d6 Au®* giam [30-31]. Tt két qua khao
sat trén chung t6i chon thoi gian khtr la 7 gio d€ khao sat cac yéu td tiép theo.
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Hinh 3. Pho UV-Vis cua dung dich AuNPs/GL tai cac thoi gian khtt khac nhau.
3.3. Anh huéng ctia néng d6 acid chloroauric

Vit liéu AuNPs/GL dugc tong hop véi nong do cta acid chloroauric dwgc thay
ddi Tan luot 1a 0,5; 1; 1,5 mM vdéi gia tri pH = 9, nhiét d6 khtr dugc gitr ¢ dinh la 85°C
va thoi gian khir la 7 gio. Két qua phd UV-Vis hinh 4 cho thay khi taing nong d6 cta ion
Au? tir 0,5 mM dén 1 mM thi ceong do cua cac SPR peak tang 1én va cé sy dich chuyén
bude song hap thu cuc dai tir 537 nm dén 542 nm. Két qua la dan dén nhiéu nhiéu kim
loai vang dang nano dwgc tao thanh va tang hiéu suat cua qua trinh tdng hop nano
vang. Mat khac, khi ting néng d¢ ion vang lén 1,5 mM thi xuat hién su dich chuyén do
cta budc song hap thu (Amax= 566 nm) va dong thoi peak cuec dai hdp thu cang tu hon
nén kich thudc ctia cac hat nano vang ¢ xu hudng tang 1én. Két qua nay cting phu hop
khi so sdnh anh TEM ctia mau vat liéu nano vang duoc tong hop vdi nong do ion Au®
lan luot 14 1 mM va 1,5 mM (Hinh 5). Két qua anh TEM cho thdy mau nano vang tai
nong do 1 mM (Hinh 5.a) ¢ kich thwdc hat nhé hon va khong bi hién tuong két tu gitra
cac hat so v4i mau vat liéu tai nong d6 1,5 mM (Hinh 5.b). Ttr nhitng két qua trén,
chung t6i chon nong do ion vang t6i vu la 1 mM va st dung dé€ khao sat cac yéu to tiép
theo.
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Hinh 4. Ph6 UV-Vis cta dung dich AuNPs/GL tai cac tai cac nong do acid chloroauric khac nhau.
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Hinh 5. Anh TEM cic mau vat liéu AuNPs/GL tai nong d6 acid chloauric (a) 1 mM va (b) 1.5 mM.

3.4. Anh hudng ctia nhiét d6 phan tng

Anh huwong cta nhiét 6 dén qua trinh t6ng hop AuNPs/GL dwoc khao sat tir
ttr 65°C dén 95°C trong diéu kién: pH=9, C =1mM, thoi gian khu: 7 gio. Két qua

HAuCI,
phd UV-Vis cua dung dich nano vang tai cac nhiét do khir khac duoc trinh bay trong
hinh 6. Khi tang nhiét dd khtr thi cwec dai hdp phu cua dung dich nano vang ciing ting
theo va cac peak hdp thu cling trd nén nhon sac nét hon. Mt khac, khi ting nhiét d6
khtr thi t6c d6 khir ion Au® thanh Au® ting 1én lam tdng hiéu suat cia phan tng khu
va tdc do qua trinh tao mam nhanh hon qua trinh phat trién hat nén cac hat nano vang
sé ¢d kich thwdc nho hon va dong déu hon. Gitra hai nhiét do kht 85°C va 95°C khong
6 su khac nhau 16n vé hinh dang peak ciing nhw cuong d6 hap thu nén nhiét d6 85°C
duwgc chon lam nhiét do t6i wu cho qua trinh tong hop vat liéu.
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Hinh 6. Ph6 UV-Vis cua dung dich AuNPs/GL tai cac nhiét d¢ khtt khac nhau.

Tt cac két qua khao sét trén cho thdy, diéu kién t6i vu d€ tong hop AuNPs/GL:
pH =9; thoi gian khtt: 7 gio; ndng d6 acid chloroauric: 1 mM, nhiét d6 khar 85°C. Mau
vat liéu AuNPs/GL tong hop trong diéu kién t6i wu sé duoc st dung dé tién hanh cac
nghién ctru vé ddc trung vat liéu.

3.5. Pac trung cua vat liéu nano vang

Anh SEM cua vt liéu AuNPs/GL (Hinh 7) cho thdy, cac hat nano vang c6 kich
thude twong d6i dong déu va c6 dang cau.

Hinh 7. Anh SEM vat liéu AuNPs/GL.

Ngoai ra, mau vat liéu AuNPs/GL duoc tién hanh chup anh TEM d€ quan sat rd
hon hinh thai bén trong ctia vat liéu. Anh TEM va gian d6 phan bd kich thwdc hat ctia
vat liéu AuNPs/GL duoc trinh bay trong Hinh 8. Thong qua anh TEM (Hinh 8.a) cho
thay vat liéu nano vang c6 dang cau va cac hat khong bi hién tuong két dinh lai voi
nhau. Ngoai ra, két hop v6i phan mém Image], Origin 8.5.1, ching t6i xay dung duoc
gian d6 phan bd kich thuwdce hat cua mau vat liéu AuNPs/GL (Hinh 8.b) va xac dinh
dwoc kich thudc hat trung binh la 33,34 + 14,95 nm.
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Hinh 8. Anh TEM va gian d6 phan bé kich thudc hat ctia vat liéu AuNPs/GL.

Hinh 9 trinh bay gian d6 XRD ctia mau vét liéu AuNPs/GL. C6 thé nhan thay
gian do nhiéu xa tia X cia mau vat liéu c6 4 peak nhiéu xa cuong do 1on, sdc nét va cac
peak nay hoan toan trung khép voi pho chuan cuia vang (JCPDS: 04-0784) tai cac vi tri
37,7°; 43,9°; 64,2° va 77,2° twong ttng vdi cac mat (111); (200); (220) va (311) [32]. Ngoai
ra, dua vao két qua XRD ciing xac dinh duoc kich thude tinh thé trung binh ctia mau
vat liéu thong qua phuong trinh Sherrer [33] (1):

Kk
BcosO

1

Trong d6, D la kich thudc trung binh ctia cac vi tinh thé (nm), k=0,9 1a hﬁ“mg sO
khong c6 thit nguyén, A = 0,15406 nm la budc song ctia birc xa tia X; B la chiéu rong nira
chiéu cao ctia peak (FWWHM) (radians); 0 1a géc nhiéu xa (radians). Két qua cho thay
mau vat lieu AuNPs/GL c¢6 kich thudc tinh thé trung binh 1a khoang 18,656 nm.
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Hinh 9. Gian @6 XRD ctia vat liéu AuNPs/GL.

Hinh 10 trinh bay pho IR cta vt liéu AuNPs/GL va cao chiét ndm Linh chi. D6i
véi cao chiét ndm Linh chi (Hinh 10.b), phd IR xuat hiét cac peak tai s6 song 3408 cm!
twong tng véi dao dong hda tri ciia nhom hydroxyl, peak tai s6 song 2914 va 1614 cm™!
ddc trung lan lugt cho dao dong hda tri cia cac nhém methyl va carbonyl [34]. Ngoai
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ra, con cd peak tai s6 song 2918 cm™ twong tng voi dao dong hoa tri ciia nhom C-N
[34]. Pho IR ctia mau vat lieu AuNPs/GL (Hinh 10.a) cling xudt hién cac peak twong tu
véi phd IR ctia cao chiét ndm Linh chi. Do d6, c6 thé nhan thdy rdng trén bé mit vat
liéu AuNPs/GL c6 gan cac nhdm chite ddc trung cta cao chiét ndm Linh chi.
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Hinh 10. Pho IR ctia (a) vat liéu AuNPs/GL va (b) cao chiét nAm Linh chi.

Thanh phan vat liéu AuNPs/GL dugc xac dinh brimg pho tan xa nang luong tia
X (EDX) (Hinh 11). Cac nguyén t6 thanh phan trong vat liéu AuNPs gom C, O, Cl va
Au lan luot chiém ti 1 twong tng 1a 27,57; 23,7; 1,28 va 47,45% vé khoi luong va phan
tram sO nguyén t twong tng la 56,62; 26,55; 0,89; 5,94%.
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Hinh 11. Pho EDX cta vat liéu AuNPs/GL.
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4. KET LUAN

Trong bai bao nay, chung t6i da khao sat mot s6 thong sd nhu pH, thoi gian
khtr, néng d¢ acid chloroauric va nhiét d6 khit d€ tdi wu qua trinh tdong hop vat liéu
nano vang bang phuong phap téng hop xanh st dung dich chiét ndm Linh chi. Dich
chiét ndm Linh chi vira dong vai tro lam tac nhan kh va tdc nhan bao vé. O diéu kién
phan ting tai pH =9, thoi gian 7 gio, néng do acid chloroauric 1,5 mM va nhiét d6 kha
85 °C thu dwoc vat liéu nano vang ¢é hinh dang cau, kich thudc dong déu voéi kich
thudc hat trung binh 33.34 + 14.95 nm.

LOI CAM ON

Chung t6i xin chan thanh cam on Truong Pai hoc Y — Dugc, Dai hoc Hué da tai
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FACTORS AFFECTING SYNTHESIS GOLD NANOPARTICLES USING
FACTORS AFFECTING SYNTHESIS OF GOLD NANOPARTICLES USING
GANODERMA LUCIDUM EXTRACT
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Do Quang Tam?, Tran Thai Hoa?
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ABSTRACT

In this study, gold nanoparticles (AuNPs) were synthesized by “green method”
using the aqueous extraction of Ganoderma lucidum as an effect of both protective
and reducing agents . The optimum conditions of various experimental parameters
such as pH, reaction time, concentration of chloroauric acid, and temperature were
investigated. The morphology, structure, and component of the obtained AuNPs
were characterized by UV-Vis spectroscopy, energy dispersive X-ray spectroscopy
(EDX), scanning electron microscopy (SEM), transmission electron microscopy
(TEM), fourier transform infrared spectroscopy (FT-IR) and X-ray diffraction
(XRD).

Keywords: Ganoderma lucidum, gold nanoparticles, green method.
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Nguyén Quang Man sinh nim 1987. Ong t5t nghiép Thac sy Hoa hoc,
chuyén nganh Hoéa Htu Co nam 2012 tai treong Pai hoc Khoa hoc, Dai
hoc Hué. Ong hién 1a giang vién ctia Khoa Co ban, truong Dai hoc Y

Duoc, Dai hoc Hué.

Linh viec nghién cizu: Tong hop vat liéu va tng dung xuc tac, tach va tng

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

Lé Thi Kim Dung sinh ngay 08/11/1984. Ba t6t nghiép dai hoc nam 2008
nganh Héa Phan tich tai Truong Pai hoc qudc gia V.N. Karazin Kharkiv,
Ucraina. Nam 2009, ba tdt nghiép thac si chuyén nganh Héa Phan tich tai
Truong Dai hoc qudc gia V.N. Karazin Kharkiv, Ucraina. Hién tai, ba

dang cong tac tai Khoa Co ban, Truong Pai hoc Y Duoc, Dai hoc Hué.

Linh viec nghién cizu: Phan tich kim loai d0c trong nuwéc

Db Quang Tam sinh ngay 30/03/1995. Ong nhéan bang Ctr nhan Sw pham
Vat ly nam 2017 nhan béng Thac si Vat ly ly thuyét va Vat ly Toan nam
2020 tai Trewong Pai hoc Su pham, Dai hoc Hu€. Hién tai, 6ng dang cong
tac tai Khoa Co ban, Truong Dai hoc Y-Duoc, Dai hoc Hué.

Linh vwc nghién ciru: Vat ly hat nhan va vat ly chat ran.

Tran Thai Hoa sinh ngay 27 thanh 12 ndm 1955, tai Ha Tinh. Ong tot
nghiép cit nhan Hoéa hoc tai Truong Pai Téng hop Ha Noi nam 1977 va
tot nghiép Tién si nganh Hoéa hoc ndm 2001 tai Truong DPHKHTN -
DHQG Ha Nbi. Ong dugc phong hoc ham Phé gido st nam 2005 va Gido
su ndm 2013. Ong giang day tai Khoa Héa hoc, truong Dai hoc Téng hop
Hué (nay la truong Dai hoc Khoa hoc, Dai hoc Hué) tir nam 1978 dén nay.

Linh vyec nghién civu: Vat liéu nano, Cac hop chat Polyshaccharide, Héa hoc
tinh toan.

Nguyén Vinh Pha sinh ndm 1996. Ong tSt nghiép ctt nhan Héa hoc tai
treong Dai hoc Khoa hoc, Pai hoc Hué. Hién dang theo hoc chwong trinh
thac si chuyén nganh Hoéa ly thuyét va Hda ly tai treong Pai hoc Khoa
hoc, Dai hoc Hué. Hién nay, 6ng cong tac tai truong Khoa Co ban, treong
Pai hoc Y Dwoc, Dai hoc Hué

Linh vwec nghién ciru: Vat liéu nano
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