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Tém tat: T dich chiét nwéc ct nghé va dung dich AgNOs da téng hop dwgc hat nano bac cé kha ning

xtc tac cho phan ng khir p-NP/NaBH,. Chirng minh dwoc nano bac diéu ché véi diéu kién: ti 1& ran /
I6ng: 3g / 200mL; thoi gian chiét: 2h30ph; néng d6 AgNOs: 1mM,; ti Ié dich chiét / AgNOs: 6mL / 20mL
cho hiéu suét khir p-NP béng NaBH, cao nhat, dat 95% sau thdi gian t = 60 phut.

Tir khéa: nano bac; dich chiét nwéc cli nghé; tbng hop xanh; xuc tac; p-nitrophenol.

1. B4t van dé

Céc hop chit phenol va dic biét 1a cac dan xuat
nitro va clo cia chung déu thugc loai céc hop chét hitu
co bén vimg va c6 doc tinh cao véi méi truong. Céc
nitrophenol 1a nhitng chat gay 6 nhiém thuong phét sinh
tir phé thai trong san xuét thudc nhudém, thudc trir sdu va
dan dugc. Chung cling c¢6 mat trong khoi thai cua cac
dong co diesel. Mdi nam, cac nudc trén thé gidi san
xuat hang nghin tan cac chét nitrophenol nay. Ching c6
doc tinh cao ddi vai sinh vat sdng dudi nuéc, ¢d thé gay
rangd doc truc tiép hé than kinh. Mot sé nghién ciu
cho thay, chung ciing c¢6 thé Ia nhiing tac nhan gay rdi
loan noi tiét. Nhiéu phuong phap da dugc nghién ctru dé
phan huy ching nhu: phan huy quang hoéa [1], st dung
than hoat tinh hap phu [2]...

Mt khac, p-nitrophenol (p-NP) la mot chét trung
gian quan trong trong san xuat cac thudc giam dau va
céc loai thudc ha sét nhur paracetamol, giai doan khir p-
nitrophenol bang NaBH, tao p-aminophenol (p-AP) can
xuc tac 1a cac kim loai hoac céc oxit kim loai dé giam
ning lugng hoat hda cua phan tng [5].

Str dung hat nano bac (AgNP) nhu mét chat x(c tac
dang dugc quan tdm nhiéu do dic tinh xdc tac cua né
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cho nhiéu phan ung hiru co. Xuc tic AgNP dugc ting
dung trong viéc khir cac hop chat hiru co, chuyén hoa
ethylene thanh ethylene oxide, dung cho cac phan ung
khtr cac hop chit nitro, 1am chat phu gia cai tién kha
nang xt li NO va CO cua xuc tdc FCC (cracking xuc
tac). Ngoai ra, nano bac con dung lam xic tac trong
phan wng kht thudc nhuém bang NaBH, [3].

C6 nhiéu phuong phap khac nhau dé didu ché bac
nano, nhung phuong phap héa hoc xanh, sir dung chat
khir 12 dich chiét thuc vat duoc xem 1 ré tién va it rui ro
nhit. Qua trinh diéu ché hat nano nay Ia lanh tinh,
khéng sir dung héa chét doc hai.

Trong c6ng trinh ndy, chdng toi trinh bay két qua
nghién ctu kha nang xuc tic cho phan Gng khir p-NP
bing NaBH, cua hat nano bac duoc tdng hop tir dich
chiét nudc ci nghé va dung dich AgNOs.

2. Phuwong phap nghién ctru
2.1. Chiét nwéc ca nghé

Cu nghé twoi Curcuma longa sau thu hai dugc lam
sach, cat lat, phoi kho rdi xay thanh bot. Can m g bot ca
nghé cho vao binh cau 50mL, thém 200mL nuéc cat vao
chung ninh & nhiét @ 99°C trong khoang thoi gian t
gio. Loc dung dich sau khi chung ninh thu dugc dich
chiét nudc ci nghé.

2.2. Téng hop nano bac
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Ldy V mL dich chiét nudc ca nghé cho vao binh
tam giac chaa 20mL dung dich AgNOs 1mM, khuiy
bang méy khudy tir voi diéu kién tao nano nhu sau: Thoi
gian tao nano: 6-11h; Nhiét do tao nano: 40-80°C; pH:
5-8; Ti Ié dich chiét va AgNOs: 1-7mL/ 20mL. Sau khi
téng hop xong, tién hanh li tm trong thoi gian 15 phut
thu dwoc bac nano [4].

2.3. Khir p-nitrophenol bing NaBH4 dung xtc
tac nano bac

Cho 50mL dung dich p-NP 3mM vao céc thuy tinh,
thém 50mL dung dich NaBH4 0,3M vao thi thay mau
vang cua p-NP chuyén sang mau vang dam. Thém vao
10mL dung dich xuc tac va khudy nhe, thoi gian phan
mg thay doi tir 1 dén 60 phat. Tai mdi thoi diém xéac
dinh lay ra ImL hdn hop cho vao 9mL nuéc lanh va
dem do pho hap phu phén tir trén may UV-VIS Lambda
PerkinElmer d¢ xac dinh ndng d6 p-NP con lai dya vao
mat d6 quang tai budc séng 401nm. Hiéu suat phan wng

dugc tinh theo cong thuc: € -G 100% (1)

0o

trong d6 Co, Ct 12 ndng do p-NP ban dau va con lai tai
thoi diém t.

3. Két qua va thao luan
3.1. Két qua khao sat kha nang xuc tac cho
phan trng khir p-NP / NaBH4 cuta nano bac

Phan tng khur p-NP / NaBH4 khong xtic tac dugc
tién hanh & T = 25°C. Phd hap phu UV-Vis cia dung
dich phan tung ¢ cac thoi diém khac nhau dwoc dua ra
trén Hinh 1.

Két qua cho thiy, & 25°C phd hip phu phan tir cua
dung dich hdn hop p-NP va NaBH, gan nhu khong doi
theo thoi gian. Cuc dai ung véi su ¢c6 mat caa p-NP
(Amax = 401nm) c6 dd cao thay ddi khong dang ké sau
khoang thoi gian t = 60 phat. Hay noi cach khéc & diéu
kién thuong phan ung khir p-NP bing NaBH, khong
xlc tac gan nhu khong xay ra. Trong thyc té phan @mg
chuyén p-NP thanh p-AP dién ra trong diéu kién nhiét
d6 va &p suat cao hodc dudi sy 6 mit cua céc chat xuc
tac lam giam ning lugng hoat hoa, tir d6 lam ting toc do
cua phan ung.
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Hinh 1. Phé UV-Vis cia dung dich p-NP 1,5.103M
+ NaBH4 0,15 M ¢ T = 25°C tgi t = 1 phdt, 5 phat, 10
phut, 20 phat, 30 phat va 60 phat

Thém 10mL dung dich nano bac dwoc tao thanh tur
dung dich AgNOs va dich chiét nuéc ci nghé vao hdn
hop p-NP va NaBH,. Két qua do UV-Vis cua dung dich
phan ng theo thoi gian cho thiy, su c6 mit cua nano
bac lam giam dang ké mat d6 quang trong ving budc
s6ng 350+450nm (Hinh 2).
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Hinh 2. Phé UV-Vis cia dung dich p-NP 1,5.10-3 M +
NaBH4 0,15 M c6 mat xUc tac nano bac ¢ T = 250C tai
t =1 phGt (1), 5 phat (2), 10 phat (3), 20 phat (4), 30
phut (5) va 60 phut (6)

Tur gid tri mat do quang & budce song 401nm thay vao
phuong trinh duong chuan thu duoc dit liéu nong do p-
NP. V& d thi phu thudc caa InC vao t thu duoc két qua:
phan @ng khir p-NP bang NaBH, khi c6 mat x(c tac nano



ISSN 1859 - 4603 - Tap chi Khoa hoc X& héi, Nhdn vdn & Gido duc, Tap 7, s6 4 (2017), 1-5

bac tuan theo phuong trinh dong hoc ciia phan (ng bac
mot véi hang sé toe do k = 0,0448 phat? (Hinh 3).
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Hinh 3. D6 thi phu thuéc LnC theo thoi gian t

Nhu vay c6 thé thiy, su c6 mat cia nano bac 1am
tang dang ké téc do phan ung khir p-NP bang NaBH,.
Diéu nay c6 thé duoc giai thich 1a do kha nang giam
nang luong hoat hoa ctia nano bac [5].

3.2. Anh hwéng cua qua trinh chiét nwéc ca
nghé dén kha nang xuc tac cia nano bac

Dé khao sat anh huong cua céc yéu td toi kha nang
xUc tac cua nano bac, thoi gian khir p-NP duoc gitr ¢6
dinh t = 60 phat. Dva vao sb liéu mat do quang cuc dai
do & Amax = 401nm, thay vao phwong trinh duong chuan
xé4c dinh ndng do p-NP, tir 6 x4c dinh hiéu suit khu p-
NP theo phuong trinh (1).

Thi nghiém khao st anh huéng cua ti 18 rén / long
dugc tién hanh trong diéu kién:

- Qué trinh chiét: Thé tich nudc 200mL; Khéi luong
bot nghé: 0,59; 1g; 2g; 3g; 4g; Thoi gian chiét: 2h30.

- Qué trinh tao nano bac: Néng d6 dung dich
AgNOs: 1mM:; Ti Ié dich chiét/dung dich AgNO; = 5
mL/ 20mL; pH = 7,5; Nhiét d6 tao nano: T = 25°C; Thoi
gian tao nano bac: 9h.

Két qua khao séat sy phu thuoc cua hiéu suét phan
g khir p-NP / NaBH, vao ti 1é rén long duoc biéu dién
trén Hinh 4.

Thuc nghiém cho thay, tang khdi lwong bot nghé tir
0,5g dén 4g hiéu qua xuc tac ciia nano bac tao thanh lic
déu ting manh, sau ting cham. Véi ti 1& 0,5g bot nghé /
200 mL nudc, thoi gian chiét 2h30, hiéu suét khir p-NP
& t = 60 phat khoang 41%, ting khdi lwong bot nghé
hiéu sut phan ung ting manh va dat 72% Kkhi khéi

luong bot nghé duoc dung 1a 2g. Tang ti 1¢ rén / long
I6n hon 2 g bot nghé/ 200mL nudc higu suat phan tng
khtr p-NP tiép tuc ting nhung khong nhiéu, dat 76% o ti
1& 4g bot nghé / 200mL nude. Diéu nay co thé duoc giai
thich 1a do khi tang khéi lugng bot nghé lugng chat khir
di vao trong dung méi tdng nén lugng nano bac dugc
tao thanh nhiéu hon, dong thoi kich thudc hat nano bac
c6 thé ciing tang do téc do tao thanh nano l6n. O ti 18
0,59 bot nghé/ 200mL nuéc lugng chat chiét duoc
khong nhiéu nén lugng nano bac tao thanh it, do vay
hiéu qua xuc tac khong cao. Tang khéi lwong bot nghé
ddng nghia véi viéc tang khi luong xic tac nén hiéu
suat khir p-NP tai t = 60 phut ting manh. Tuy nhién tiép
tuc ting ti 1¢ ran/long, kich thudc hat nano ting lam
giam hiéu qua xuc tac, o c6 thé 1a nguyén nhan dan
dén su tang cham cua hiéu suat khir khi ti 1¢ bot nghé/
nudc 16n hon 2g/ 200mL.
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Hinh 4. Su phu thudc ciia hiéu sudt phan tmg khie p-NP/
NaBHa, xiic tdc nano Ag, duwoc tong hop tir dich chiét mrée
cii nghé va AgNOs, vao khéi heong bot nghé/ 200mL nude

Anh huéng cua thoi gian chiét nudc ca nghé téi
hiéu suat khtr p-NP / NaBHa, xtc tac nano Ag, dugc thé
hién trén Hinh 5. Két qua cho thay, ting thoi gian chiét
hiéu suat cia phan wng x(c tdc nano bac ting sau dé
giam dan. Nano bac dwoc tao thanh tir 3g bot nghé /
200mL nudéc, thoi gian chiét khoang 2h30 dén 3h, cho
hiéu suat khir p-NP cao nhat. Thoi gian chiét t = 1h30,
hiéu suét phan ting khir chi dat khoang 30% thap hon so
véi phan &ng st dung xdc tac nano bac dugc tao thanh
tir 0,59 bot nghé / 200mL nudc, thai gian chiét 1a 2h30
(Hinh 4). Tang thoi gian chiét I&n t = 4h, hiéu suit phan
@ng khtr giam dang ké.
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Hinh 5. Anh huéng ciia thoi gian chiét cii nghé dén kha
nang xuc tac cua bac nano cho phan vng khir p-NP
b&ng NaBH,

Nhu di biét, thoi gian chiét 12 mot trong céc yéu to
quan trong anh huéng téi lwong chat khir thu duoc trong
dich chiét, tir d6 quyét dinh lugng xuc téc nano bac tao
thanh. Thoi gian chiét ngan, nhiéu chat khir chwa kip di
vao dung moi, do do lugng bac nano tao thanh it. Tang
thoi gian chiét luong chat trong dich chiét ting dan s&
khir ion Ag* thanh nano bac, do vay hiéu suét cua phan
g xtc tac tang. Tuy nhién khi thoi gian chiét 16n hon
3h, ¢6 thé mot phan chat khir da bi phan hiy, bay hoi
hozc trong dich chiét ldc nay c6 thé xuat hién thém cac
chat oxi hoéa c6 kha niang phan tng véi nano bac méi
sinh, do d6 lam giam hiéu suat caa phan @ng khir p-NP
bing NaBH..

3.3. Anh hwéng cta qua trinh tao nano dén kha
nang xuc tac cua nano bac

Két qua khao sét sy phu thudc hiéu suit phan tng
khir p-NP biang NaBH,, xdc tac nano Ag, vao thé tich
dich chiét/ 20mL dung dich AgNO3 duoc biéu dién &
Hinh 6.
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Hinh 6. Anh huéng thé tich dich chiét / 20mL dung dich
AgNO; 1mM dén kha néing xiic tac ciia bac nano cho
phan iing khir p-NP bang NaBH,

Thuc nghiém cho thay, hiéu suat phan ung khir ting
nhanh khi thé tich dich chiét ting tir 2mL dén 5mL va
cao nhat nam trong khoang thé tich dich chiét la 5-6mL/
20mL AgNO;, dat trén 85%. O thé tich dich chiét
khoang 6-7mL hiéu suat phan ¢ng giam dan. Piéu nay
c6 thé giai thich do khi ting thé tich dich chiét nong do
hat nano tao thanh trong dung dich ting 1én nén hiéu
qua xuc tac tang, tuy nhién khi ndng d6 16n thi hat nano
tao ra c6 kich thudc 16n, dé bi keo tu 1am giam kha ning
xUc tac cuia hat nano dan dén giam manh higu suat phan
ung khur.

Anh huong cua ndng d6 dung dich AgNOs dén hiéu
qua xUc tac cua nano bac duoc thé hién trén Hinh 7. Két
qua thuc nghiém cho thdy, ting ndng d6 dung dich
AgNO; tir 0,5mM dén 5mM hiéu suat phan ¢ng khir p-
NP luc dau gan nhu khong thay doi, sau giam manh
(Hinh 7). Hiéu suat cao nhat dat trén 95% twong tng voi
nong d6 dung dich AgNOs tir 0,5-1mM; & nong do
5mM hiéu suat giam chi con duéi 40%.
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Hinh 7. Anh hwéng nong dé dung dich AgNO3 dén kha
nang xuc tac cua bac nano cho phan ung khir p-NP
bang NaBH,

Su thay d6i khong dang ké higu suat khir p-NP khi
tang ndng do dung dich AgNOQ; tir 0,5 dén 1mM c6 thé
giai thich 1a do su bu trir cua tac dong nguoc chiéu gitra
ndng do va kich thude hat nano. Tang ndng d6 AgNOs
ndng do hat nano ting dong thoi kich thuéc hat nano
cling tang. Khi nong do AgNOs tir 2 dén 5mM cac hat
nano bac dugc tao thanh phan bé day dic trong dung
dich, ching c6 xu huéng két khéi lai véi nhau dé lam
giam nang lugng bé mat, ngodi ra mot phan cac hat
nano bac tao ra c6 thé bi oxy héa thanh Ag.O lam cho
nong do cac hat nano trong dung dich giam di mot cach
dang ké, do vy hiéu suat phan ung khir giam.
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4. Két luan

Nano bac tong hop tir dich chiét nudc cu nghé va
dung dich AgNO; c6 kha ning xtc tac tét cho phan tng
khtr p-NP / NaBHa.

Kha nang xuc tac cua vat liéu phu thudc vao cac
thdng sb ciia qua trinh diéu ché bao gom qua trinh chiét
va qua trinh téng hop nano.

Nano bac diéu ché voi diéu kién: Ti 1é rin/ long:
39/ 200mL; Thoi gian chiét: 2h30ph; Nong do AgNOs:
1mM; Ti I& dich chiét / AgNOs = 6mL/ 20mL cho hiéu
suit khir p-NP cao nhit, dat 95% & t = 60 pht.
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RESEARCHING ELIMINATION OF P-NITROPHENOL VIA NaBHs WITH SILVER
NANOPARTICLES AS CATALYSTS SYNTHESIZED FROM LIQUID EXTRACT OF
TURMERIC AND AgNO3; SOLUTION

Abstract: Liquid extract of turmeric and AgNO; solution was used to synthesize silver nanoparticles, which are capable of
functioning as catalysts for the elimination of NaBH,. The research proves that the silver nanoparticles can be formed via the following
conditions: the ratio of solid to liquid is 3g / 200mL; extraction time is 2 hours and 30 minutes; the concentration of AgNO3 solution is
1mM; the ratio of the extract to AgQNO; is 6mL / 20mL. All these result in the highest yield for the elimination of p-NP using NaBH,:

95% after the time t = 60 minutes.

Key words: silver nanoparticles; liquid extract of turmeric; green synthesis; catalyst; p-nitrophenol.



