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DPIEU CHE NANO VANG TREN NEN DEXTRAN VA UNG DUNG
XUC TAC TRONG PHAN UNG KHU 4-NITROPHENOL
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Tom tit. Trong bai bao nay, vat liéu nano vang (AuNPs) duoc tdng hop bz\?mg phwong phap khtt héa hoc
st dung dextran véi vai tro vira la chat khir vira la chat bao vé. Mot s6 thong sd anh huong téi qua trinh
tong hop nano vang nhu: ndng d axit cloroauric, néng d6 dextran, nhiét d6, thoi gian va pH cua hé
phan tng da duoc nghién ctu. Sy hinh thanh cac hat AuNPs, cdu truc, hinh thai caa vat liéu sau khi
tong hop duoc phan tich bang cac phuong phap gom phd tir ngoai kha kién (UV-Vis), kinh hién vi dién
tir quét (SEM), phd tén sic nang lwong tia X (EDX), kinh hién vi dién t& truyén qua (TEM), nhiéu xa tia
X (XRD) va phd hong ngoai (FT-IR). Hoat tinh xtc tac cho phan tng khtr 4-nitrophenol thanh 4-
aminophenol stt dung chét khit la natri bohydrua ciing da dugc khao sat. AuNPs/dextran c¢6 dd phan
tan va kich thudc hat kha dong déu; vat liéu cé hoat tinh xtc tac tot.
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Abstract. In this paper, gold nanoparticles (AuNps) were synthesized using the chemical reduction
method with dextran as a reducing agent and protecting agent to form the AuNps/dextran material. The
parameters affecting the synthesis of gold nanoparticles, such as chloroauric acid concentration, dextran
concentration, temperature, time, and pH of the reaction system, were studied. The formation of Au
nanoparticles and their morphology and structure were analyzed using UV-Vis spectroscopy, scanning
electron microscopy (SEM), energy-dispersive X-ray spectroscopy (EDX), transmission electron
microscopy (TEM), X-ray diffraction (XRD), and Fourier-transform infrared spectroscopy (FT-IR). The
catalytic activity of AuNPs for 4-nitrophenol reduction to 4-aminophenol with sodium borohydride as a
reducing agent was also investigated.
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1 Pit van deé

Ngay nay, khoa hoc va cong nghé nano duoc
xem la mét linh vuc cong nghé méi nham ché tao
ra vat liéu cé kich thude rat bé (trong khoang ttr 0,1
dén 100 nm) vdGi nhiéu tinh chat dit biét va kha
nang ting dung rong rai trong khoa hoc va doi séng
con nguoi. Vang nano la mot trong nhiing vat liéu
kich thwdc nano dang thu hat s quan tam cta
nhiéu nha khoa hoc trong va ngoai nudc nho
nhitng tinh chat ddc ddo cua chung nhu: hién
twgng cong huong plasmon bé mat (surface
plasmon resonance, SPR) [1] va nhitng ting dung
trong nhiéu linh vuc khac nhau nhu xtac tac [2, 3],
cam bién sinh hoc dién héa [4, 5], cam bién sinh hoc
[6], khuéch dai tin xa Raman bé mit (surface
enhanced Raman scattering, SERS) [7]; ddc biét la

trong y hoc d€ chan doan va diéu tri ung thu [8].

Cho dén nay, da cé nhiéu phuong phép khéc
nhau duoc nghién cttu dé€ tong hop vang nano nhu
phuong phap chiéu xa [9, 10], phwong phap kht
héa hoc [1, 11], khit bang chiét xudt cé ngudn gdc
ti nhién [12], phuong phép dién hda [13], phuwong
phap quang hoéa [14], phwong phap khir héa hoc
[15, 16]. Mbi phuong phap déu tao ra cac hat vang
nano véi hinh dang va kich thuéc khac nhau nhw
dang cau, dang thanh, dang soi, hinh tam giac,
hinh lang try, hinh t dién, hinh lap phwong, v.v.
Chang han, d€ tdng hop ra vang nano dang cau thi
phuong phap pho bién nhét la st dung tac nhan
khtt hoa hoc nhw natri bohydrua hay natri citrat [1,
11]. Tuy nhién, nhwgc diém cta phwong phéap nay
la st dung cac tac nhan doc hai, gay anh hudng doi
v6i moi treong. Gan day, cac nha khoa hoc da st
dung "phwong phap xanh” (green method) véi
viéc st dung tac nhan khtr 1a cac chdt c6 ngudn goc
tte thién nhién [12] d€ tong hop vang nano dang

cau véi muc dich khac phuc han ché noi trén.

Hién nay, nhiéu cong trinh nghién cttu diéu

ché vang nano véi cac chat khtr than thién véi méi
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truong nhu: Diéu ché vang nano véi chat khw la
nudc ép chanh, tong hop vang nano tir cac dich
chiét qua nho, hoa huéng duong, tra, v.v. [12], st
dung chitosan tan trong nudc (WSC) vira lam chat
khtr vira lam chét 6n dinh. Bén canh d6, mét trong
nhitng hod chat duoc quan tdm nhiéu la dextran.
Dextran 1a hdn hop ctia cac polyme ctia cdc don vi
D-glucozo lién két bang cac lién két glycosid
a-(1—4) hodc a-(1—6) nén rat than thién vdi moi
truong. Vi vy, trong bai bao nay, chiung to6i tién
hanh st dung dextran vira lam chat khir vira lam
chat on dinh khi diéu ché vang nano d€ dam bao

an toan cho moi trueong.

Ngoai ra, phan tng xac tac khw
4-nitrophenol (4-NP) thanh 4-aminophenol (4-AP)
bang natri bohydrua (NaBHz) 1a mot phan tmg xtic
tac dién hinh phu hop dé€ nghién cttu vi chi xay ra
khi c6 kim loai quy cdu tric nano lam xuc tac.
p-Nitrophenol 1a mét trong cac chat phenol thuong
dwoc phat hién trong moi treong nuwdc do sy 6
nhiém nguon nude boi thude bao vé thye vat nhu
parathion, dinoseb vi cac chdt nay khi phan hay sé
tao ra nitrophenol. Véi tinh hinh st dung thudc trix
sdu tuy tién va ton tai mot lwong 16n cac loai thude
trir sdu qua han st dung nhu parathion ludn la
ngudn nguy co 16n gay ra & nhidém nitrophenol cho
moi treong nuedc 6 nudce ta. Do do, hoat tinh xtc
tac cia AuNPs hinh cau dugc danh gia bang cach
nghién cttu hoat tinh xtc tac trong phan ting khtt
4-NP. Giai quyét dugc van dé nan giai d6 la lam
sao gidm dwgc ham leong 4-nitrophenol nhanh va
an toan véi mot s6 chdt khr thong dung nhu natri

bohydrua.

Trong pham vi bai bao nay, chung tdi tién
hanh nghién cttu tong hop AuNPs bang phuong
phap khtt héa hoc. Qua trinh dugc thiee hién béng
phan ting khit HAuCls.3H:0 trong dung moi nuedc,
str dung dextran 1am chat khtr dong thoi la chatbao

vé. Kich thudc hat duoc diéu chinh boi cac thong
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s0 nhue ham luong chdt tham gia, ham lwgng chat
khtt, nhiét d9, thoi gian va pH ctia hé phan tng. St
dung vatliéu AuNPs thu duoc lam chét xuc tac cho
qua trinh khtt 4-NP.

2 Phuong phap

2.1 Hoba chat

Céc hoa chdt dugc st dung bao gom axit
cloroauric (HAuCls.3H20, 99%, Merck), ammoni
hydrat (NH4OH, 25-28%, Merck), natri hydroxit
(NaOH, >98%, Merck), dextran (Canada), natri
hydroxit (NaOH, Merck), 4-nitrophenol (CeHsNO,
Merck), natri bohydrua (NaBHs, Merck), etanol
(C2H50H, 98%, Merck)

2.2 Cac phuong phap dac trung vat liéu

Phé UV-Vis cua cac dung dich keo
AuNPs/dextran duwoc do trén mdy quang pho UV-
Vis Jasco-V630, Nhat Ban. Nhiéu xa tia X (XRD)
dugc do trén hé thong D8 ADVANCE (Bruker,
Dtic); bitc xa Cu Ka (A = 1 5406 A) 1a ngudn sang
c6 dién 4p 35 kV va dong dién 40 mA. Anh hién vi
dién ti truyén qua (TEM) dwoc chup bing may
JEOL JEM-2100F va anh hién vi dién t&r quét dugc
chup béng may JMS, 5300LV. Phd FT-IR cta cac
mau duoc do trén may FT-IR 8400S, Shimadzu,
Nhat Ban. Thanh phan nguyén t6 duoc xac dinh
bang phuong phép phan tich tia X tan sac dién tr
(EDX).

2.3  Phuong phap tong hop vat liéu [2,9,14,25]

Téng hop nano vang: Dung dich Au® duoc chuan
bi nhu sau: Can 0,98458 gam HAuCl+.3H0 (M =
393,83 dvC), hoa tan trong nudc cit 2 lan va dinh
muc dén 50 mL, thu dwoc dung dich Au?* nong do
50 mM. L4y 1 mL dung dich nay pha thanh 50 mL
dung dich Au* ¢6 néng d6 1 mM, thém vai mL
dextran ¢ 90 °C va thu duwoc dung dich AuNPs.
Dung dich dwoc két ttia bang ethanol, ly tam 1ay

phan ran, nung 6 350 °C trong 4 gio, thu duwoc vat
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liéu ran AuNPs. San phdm dwoc déc trung bang
cac phuong phap gom XRD, SEM, TEM, FT-IR va
EDX.

Ung dung xtic tic ctia nano vang trong phan tng
khit 4-nitrophenol: Pha dung dich 4-nitrophenol
100 mM béng cach can 0,139 g 4-NP (M = 139,11
dvC) hoa tan trong nuwdc cat va dinh mire dén 100
mL. Lay 1 mL dung dich 4-NP 100 mL pha trong
nudc cat va dinh mtc dén 10 mL, thu dwoc 10 mL
dung dich 4-NP 10 mM

Céan 0,38 g NaBHs (M = 37,83 dvC), hoa tan
trong nuwdc cdt, dinh mirc dén 10 mL, thu dwoc
dung dich NaBH: 1 M. Lay 1 mL dung dich nay

pha trong nudc cat va dinh mic dén 10 mL, thu
duwoc 10 mL dung dich NaBHas 100 mM.

Lay 1 mL dung dich 4-NP 10 mM pha trong 87
mL nudc cdt 2 lan va 10 mL dung dich NaBH4 100
mM. Thém ttr tir 2 mL dung dich AuNPs va khudy
déu. Cho dung dich vao cuvet thach anh dé€ do
quang phd UV-Vis.

3  Két qua va thao luan

3.1  Anh huéng cta nong dé axit cloroauric
Tong hop AuNPs véi nong do dextran la

0,5%, phan tng ¢ 90 °C trong 30 phat. Thay doéi

nong d6 ctia Au® lan lwgt 12 0,1; 0,2; 0,3 va 0,4 mM.
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Hinh 1. Ph6 UV-Vis cua dung dich keo AuNPs tai cac
noéng dé Au®* khac nhau
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Két qua ghi ph6 UV-Vis cho thdy: khi tang
nong do Au® thi ¢ su dich chuyén dé cta bude
song hap thu cuc dai, tic la bude song hap thu cuc
dai ctia dung dich AuNPs dich chuyén dan vé phia
budc song dai hon, dong thoi dinh hap thu cuc dai
cang ti hon, déc biét 1a mau tng véi ndong do Au*
0,4 mM.

3.2 Anh huéng ctia néng d dextran

Chung t6i ¢d dinh nong d6 Au3* 1a 0,2 mM
va thay ddi nong d¢ dextran lan lwot 1a 0,25; 0,50;
0,75 va 1,00%, nhiét d6 dwoc cd dinh ¢ 90 °C va thoi
gian phan tng khtr 1a 30 phut.

Pho UV-Vis cho thdy budce song hédp thu cuc
dai (Amax) cia dung dich keo vang nano tng véi
noéng do dextran 0,25; 0,50; 0,75 va 1,00% lan lwot
la 520; 522; 519 va 530 nm. Ttc 13, khi ting n6ng d6
dextran thi budc séng hap thu cuc dai c6 su dich
chuyén nhe vé vung c¢6 budc séng dai hon, cuec dai
hap thu cling tang nhe. Nguoc lai, néu giam nong
do dextran thi kha nang bao vé ctia ching ciing sé
kém hon va cuc dai hap thu sé giam. Trén co sé do,
ching t6i chon nong d¢ dextran 1a 0,5% cho cac

khao sat tiép theo.
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Hinh 2. Ph6 UV-Vis ctua dung dich keo AuNPs tai cac
noéng d6 dextran khac nhau
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3.3  Anh huéng ctia nhiét d phan ting

Nong do dextran va Au® duoc cd dinh 1a
0,5% va 0,2 mM, thoi gian phan tng la 30 phut.
Chung t6i thay d6i nhiét d6 kha véi cac gia tri lan
lwot la: 70, 80, 90 va 100 °C (Bang 1).

Ph6 UV-Vis Hinh 3 cho thay khi tang nhiét
dd phan tng thi dinh hap thu cuc dai ctia dung

dich vang nano cling tang theo.

Dékhao sat anh huong cua nhiét do khie dén
d6 6n dinh cta dung dich vang nano, ching toi tién
hanh luu mau va nhan thdy ¢ 70 °C va 80 °C, gia tri
cuc dai hdp thu cua cac mau giam dan theo thoi

gian lwu trit va mau bi keo tu sau 4 thang.

Bang 1. Gi4 tri d0 hap thu cuc dai (Amax) clia cac mau
sau thoi gian luu tri

t, Ban 1 2 4

T Ky hié " . . .
N ¥ et °C dau | thang | thang | thang

1 | AuNPs70 | 70 | 0,530 | 0514 | 0,464 Ktio
Keo
2 | AuNPs80 | 80 | 0585 | 0543 | 0493 |

3 AuNPs-90 90 0,750 | 0,750 | 0,750 | 0,750

4 AuNPs-100 100 | 0,772 | 0,765 0,752 0,741
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Hinh 3. Phd UV-Vis ctia AuNDPs tai cdc nhiét d6 khéc
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Mau vang nano tong hop ¢ 90 °C bén hon so
véi cac mau tong hop & 70 °C va 80 °C. Co thé &
nhiét d§ cao, téc do phan ung ting, do do tao ra
hang loat mam ctung mot luc lam cho kich thuéc
hat nhé va d¢ phan tan hep hon. Pac biét, ¢6 su
twong tac tot hon gitta dextran v6i bé mat vang
nano nén hé bén hon. Tuy nhién, khi tiép tuc ting
nhiét do khtr thi két qua lwu mau cho thay mic du
mau vang nano ¢ nhiét d¢ 100 °C khong bi keo tu
sau 4 thang, nhung cuc dai hdp thu sau 4 thang luu
trit (A =0,741) giam dang ké so voi cuc dai hip thu
tai thoi diém ban dau, 1 thang va 2 thang, ching to
kém bén hon so véi mau 6 90 °C. Nguyén nhan cé
thé 1a do & nhiét do cao hon, dextran bi cit mach
thanh hop chat c¢6 khéi lwgng phan tir nho hon va
do d6 kha nang bao vé kém hon. Nhu vay, trong
khoang nhiét d6 khao sat, vang nano bén nhat khi
khtr 6 90 °C.

34  Anh huéng ctia thoi gian phéan @ng

Thoi gian kht dwoc khao sat bang cach ct
sau 5 phut chting tdi tién hanh 1dy mau va ghi phd
UV-Vis cho dén khi cuc dai hap thu khong thay
déi.

Khi tang thoi gian kh thi dinh hdp thu cuc
dai cang tang (Hinh 4), chiing to cang nhiéu ion
Au?* bi khtt thanh vang kim loai nano. Tuy nhién,
cuc dai hdp thu tdng nhanh trong thoi gian dau ctia
phan ttng nhung tré nén cham hon sau khoang 20
phut va sau 30 phut thi hau nhu khong tang thém
nita; lic nay phan tng khtr gan nhu két thuc. Diéu
nay hoan toan phu hop véi quy luat tdc d6 phan
tng, tic la khi nong d¢ Au® 16n thi tdc d6 phan
tng tao thanh vang nano 16n va giam khi nong do
Au’* giam. Bén canh d¢6, cac dinh ¢ 30 phut nhon
hon, chiing to rang cac hat twong d6i dong déu
hon. Vi vay, ching t6i chon 30 phut la thoi gian tdi
uu cho qua trinh khtt nay.

DOI: 10.26459/hueuni-jns.v128i1C.5329
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Hinh 4. Phd UV-Vis cua dung dich keo AuNPs tai cac
thoi gian khtt khac nhau

3.5 Anh huéng ctia pH

O day, nong d6 dextran va Au* dugc 8
dinh 1a 0,5% va 0,2 mM, thoi gian phan tng kha
dwoc chon la 30 phat. Nhiét d¢ kha la 90 °C. pH
duoc khao sat tai cac gia tri 8, 10, 11, 12. Két qua
ghi phd UV-Vis cta cac dung dich keo vang nano
tng vdi cac gia tri pH khac nhau dwoc trinh bay o
Bang 2 va thé hién ¢ Hinh 5.

Két qua cho thdy 6 pH = 8 phan tng xay ra
rat cham sau 30 phut. Khi tang pH thi cyc dai hap
thu cling tang dan; khi pH t6i 12, da c6 su dich
chuyén budc song hap thu cuc dai cia dung dich
vang nano vé phia budc song dai hon. Két qua nay
phu hop véi [17, 18] v6i co ché hinh thanh cac hat
AuNPs la

2Au® + 3R~ (lfH—R > 2Au+6H*+3R-CO-R
OH

Bang 2. Budc séng hdp thu cuc dai ( Amax ), cuc dai hdp
thu (Amax) theo gia tri pH khac nhau

TN Kihiéu | GidtripH | Amacnm |  Amax
1 GNP-8 8 522 0,226
2 GNP-10 10 523 0,585
3 GNP-11 11 520 0,700
4 GNP-12 12 529 0,721
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D6 hdp thu
0.8 .
== 8pH

- -+ 10pH
——11pH|
- 12pH|

0.7

T T T T
400 450 500 550 600

Budc séng (nm)
Hinh 5. Phd UV-Vis cua GNP tai cac gia tri pH khac
nhau
Vi vay, ¢ day chung toi chon pH =11 va cac
yéu t0 khac nhu trén dé tién hanh diéu ché vang

nano va khao sat iing dung xtc tac.

3.6 Dac trung cua vat liéu AuNPs

Két qua do gian d6 nhiéu xa XRD cta vat
liéu AuNPs duoc trinh bay trén Hinh 6. Tt két qua
XRD cuta Au, ching t6i nhan thdy khi do mot goc
rong XRD (30+90°), goc 20 nam trong khoang
38,34; 44,48; 64,76; 78,44 va 81,84°, twong ting voi
mat(111),(200),(220),(311)va(222) trong cau
trac lap phwong tam mat (FCC) cta kim loai Au
(JCPDS file No. 04-0784) [7].

Tt dinh cuc dai, ching t6i xac dinh kich
thwde hat dya vao cong thitc Sherrer va do ban

rong cuc dai ctia dinh hdp thu 16n nhat.
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Hinh 6. Gian d6 nhiéu xa XRD cua vat liéu AuNPs
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Hinh 7. Dinh hdp phu cyc dai va duong hoi quy tuyén tinh cta né
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Nhu vay, ching t6i da ché tao duwoc hat nano
vang voi kich thudc khoang 22 nm tinh theo cong
thtrc Sherrer bang cach khit mudi vang bang chat

khtt dextran.

Két qua hién vi dién t truyén qua (TEM) va
phan bd kich thudc cua vat liéu AuNPs duoc trinh
bay trén Hinh 8.

ME_Au[ TEM)

Anh TEM ctia cdc mau nano vang ¢ Hinh 8
cho thdy chtng c6 dang hinh cau véi d6 dong déu
cao va kich thudc dao dong tir 30 dén 70 nm. Phan
16n hat vang nano ¢ kich thuéc khoang 40 nm.

Két qua hién vi dién tor quét (SEM) cta vat
liéu AuNPs duoc trinh bay ¢ Hinh 9.

MS_Au [ TEM )

d)

Hinh 9. Anh SEM ctia AuNPs c6 d6 phan giai khac nhau
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Céc hat vang nano ¢ hinh (a), (b) cé dang
hinh cau véi kich thuéc trung binh khoang 50 nm
va khd dong déu.

Céc hat vang nano ¢ hinh (c), (d) cé dang
hinh cau véi kich thuéce trung binh khoang 50 nm

nhung két dinh lai véi nhau tao thanh cdc mang.

biéu nay c6 nghia la da cé cac hat vang nano
bam trén bé mit dextran va phan bd tuong ddi
dong déu.

Két qua EDX cua vat liéu AuNPs duoc trinh
bay trén Hinh 10. Két qua EDX cho thay chi c6 cac
nguyén td vang va cac nguyén td trong thanh phan
cta dextran la cacbon va oxy. EDX khong hiéu qua
v0i cac nguyén td nhe nhue H nén khong xuat hién
trong két qua. Diéu nay da khang dinh vang nano

diéu ché dugc khong co tap chat.

Két qua ghi phd FT-IR cua vat liéu
AuNPs/dextran duwoc trinh bay trén Hinh 11.

Bang 3. Thanh phan nguyén tix

Thanh phan | % khéiluong | % s® nguyén ti
C 85,22 90,02

(@) 12,39 9,82

Au 2,39 0,15

Totals 100,00

Full Scale 553 cts Cursor: 7.439 (0 cts) ke

Hinh 10. Két qua EDX
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Hinh 11. Pho FT-IR cua dextran (a), AuNPs/dextran (b)

Tt phd FT-IR ching t6i nhan thdy 16 rang c6
mot sy khong twong dong ndi bat gitta dextran va
AuNPs/denxtran. Cuong d6 dinh tai 2927 cm™!
giam tit dextran sang AuNPs/denxtran, trong khi
dinh tai 2927,74 cm-! tang lén & AuNPs/dextran va
dinh tai 1355-1345 cm-! duoc gan cho cac nhém C-
OH ciing c6 su thay d&i. Diéu nay chi ra rang mot
s0 nhém hydroxyl ctia dextran da bi oxy hda thanh
cac nhéom andehit, lién quan dén viéc khtr Au(Ill)
thanh Au(0) [7].

3.7 Phan @tng khtt 4-nitrophenol thanh
4-aminophenol voi xtic tac AuNPs/dextran

thanh
4-aminophenol thudn loi vé mat nhiét dong hoc do
c6 su chénh léch thé kht 1én gitta 4-NP
(EZ—NP/4—AP = —0,76 V) va NaBH. (5;3303/31{; =
—1,33 V), nhung bi han ché vé mat dong hoc néu
khong c6 chét xtc tac [19-21].

Phan &ng khtt 4-nitrophenol
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Khi chuwa ¢6 AuNPs, d6 hdp thu cua ion
4-nitrophenolat hau nhu khong thay déi sau 30
phut phan ting.

Khi thém NaBH4 vao dung dich 4-NP, mau
ctua dung dich bi thay ddi tir mau phdt vang sang
mau vang chanh, dam. Diéu nay la do pH ctia dung
dich bi thay ddi tit mdi treong axit yéu dén moi
treong bazo manh do sy c6 mat cua ion
nitrophenolat [5]. Do d6, dung dich 4-NP tinh khiét
c6 dinh hadp thu cuc dai tai 318 nm da chuyén sang
400 nm khi thém NaBHs: vao (Hinh
11). Qua trinh xtc tac cia phan tng nay duoc theo
déi bang phd UV-Vis. Trudc khi sie dung chat xtc
tac, chung t6i theo doi phan tng trong dung dich
gom 4-NP va NaBHa.

Qua trinh khtt da khong xay ra, mac du
NaBHs la chat khtr manh. Cuong d6 hép thu ¢ 400
nm cua ion nitrophenolat da khong thay d6i sau 30
phut (Hinh 12). Khi thém AuNPs vao dung dich, 4-
NP nhéan electron ttt bohidrua va qué trinh khtr xtic
tdc cta 4-NP thanh 4-AP dién ra nhanh chéng
trén bé mit hat AuNPs [22, 23]. Hinh 13 biéu dién
qua trinh phan ttng khtt 4-NP 6 nhitng khoang thoi
gian khac nhau. Khi c6 mat AuNPs va NaBHs thi
4-NP da bi khtt. Cuong d6 ctia cac dinh hap thu tai
400 nm giam dan theo thoi gian va sau 18 phut da
hoan toan bién mat. Trong khi d6, mot dinh hap
thu mdi xudt hién ¢ 300 nm véi ceong do tang dan
(Hinh 13). Dinh méi nay dwoc cho la sy hdp thu
dién hinh cua 4-AP. Két qua nay chitng minh duoc
qua trinh khtr xtic tac cua 4-NP chi tao ra duy nhat
4-AP va khong c6 bat ky san pham phu nao [23].

Khi néng d6 NaBHs 16n hon nhiéu so voéi
nong do 4-NP, phan tng khit 4-NP thanh 4-AP
tuan theo déng hoc bac 1 biéu kién [24], nghia la
tuan theo phurong trinh dong hoc:

C A . C A
In2=kt hay In=2=kt vi2==
Ct At Ct At

DOI: 10.26459/hueuni-jns.v128i1C.5329

trong d6 Co va Ctla nong d6 cua dung dich 4-NP &
thoi diém ban dau va & thoi diém t; Ao va At la do
hap thu cua dung dich 4-NP & thoi diém ban dau
va ¢ thoi diém ¢.
Do hap thu
161 4-NP+ NaBH,
F AR

144
1.2+
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Hinh 12. (a) Phd UV-Vis ctia dung dich 4-NP,
(b) Hon hop dung dich 4-NP va NaBH4

D6 hap thu

1.6
1.4 P
121 Fapni,
L0 ._\'-.._'
08- i
0.6 / \
04- "
0.2 L
0.0 o
300 ' 350 ' 400 ' 4;0 ' 500
Budc song (nm)

Hinh 13. Hoat tinh xtc tac cia AuNPs da nhanh duoc
theo ddi bang phd UV-Vis & cac khoang thoi gian khéc
nhau
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Tran Vin Quang va CS.

M6i quan hé tuyén tinh gitra ln':—‘z va t
(phut) ¢ 298 K va 308 K duoc trinh bay trén Hinh
14.

Dua vao Hinh 14a, xac dinh dwoc héng sO
t6c d6 bac mot bicu kidn & 298 K, kyes = 0,0659
phuat! va & Hinh 14b, xac dinh dwoc hf“mg sO toc dd
bac mot biéu kién 6 308 K, kzpg= 0,0988 phut-.
Nang leong hoat héa ctia phan ting dugc tinh theo

biéu thttc Arrhenius:

kr, _ E(T—Ty)

"z, RT,T,

trong d6 E la ndng luong hoat héa (kJ/mol); A la
hang s8 déc trung cho phan ting; R = 8,314 J/mol.K;
T la nhiét 6 phan ting (K).

Két qua tinh duoc nang lwong hoat hoa cta
phan tng khtt 4-NP thanh 4-MP la E = 30.902
J.mol- = 30,9 kJ.mol-.. Gia tri nay kha tuwong dong
véi cac nghién ctru [14] 1a 31 kJ.mol! va [25] 1a 38
kJ.mol-1.

4  Kétluan

Chang toi da tong hop thanh cong
AuNPs/dextran co kich thuedc trung binh 1a 22 nm,
trén co so cac thong s6 t6i wu da duoc khao sat nhu:
nong d6 axit cloroauric, ndéng d6 dextran, nhiét do,
thoi gian va pH phan ting. Pa danh gia hoat tinh
xuc tac cia AuNPs qua phan ting khtr 4-NP thanh
4-MP véi tac nhan khir NaBHa. Da xac dinh duoc
nang lwgng hoat hdéa ctia phan tng nay la
30,9 kJ.mol", kha phu v6i véi mot s6 nghién ctru

truede dé.
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