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NGHIEN CU'U MAY TAO DUNG DICH NANO BAC ,
DUA TREN CONG NGHE PLASMA SU DUNG TRONG SAN XUAT
NONG NGHIEP VA NUOI TRONG THUY SAN

INVESTIGATION ON THE SILVER NANOPARTICLE SYNTHESIS MACHINE FOR INSTANT USAGES

IN AGRICULTURE AND AQUACULTURE BASED ON PLASMA METHOD

TOM TAT

May tao dung dich nano bac dua trén cong nghé plasma bao gém ngudn dién cao ap, bom nudc
€ao ap nhd, budng phan (ing chda hai dién cuc dat chim trong nudc trong d6 cuc am lam bang
molypden va cyc duong lam bang bac. Plasma dugc tao ra gitia hai dién cyc lién ké nay. Vat liéu lam cuc
duong sé hoa tan vao trong nudc dudi dang cdc ion duong va gidm ngay lap tdc trong moi trudng
plasma dé tao thanh cac hat nano. Trong qua trinh thi nghiém, mau ciia dung dich thay d6i tir mau
trong clia nudc sang mau vang, thé hién viéc téng hop hat nano bac thanh cong. Toc do tao hat kha 6n
dinh, khoang 3,3mg/phiit. Phd hap thu UV - vis ciia dung dich thu dugc c6 cuc dai tai 408nm, dac trung
cho cong huéng plasma bé mit ciia hat nano bac. Anh TEM mé ta phan bd hat hinh cau kha dong déu
véi dudng kinh hat trung binh khoang 10nm. Méy c6 két cdu nhd gon, dé st dung, nquyén liéu dung dé
tao ra dung dich nano la bac nguyén khdi va nudc cat nén c6 thé dua vao sir dung tai cac nong hé phuc
VU san xudt va nudi trong thiy san.

Tirkhoa: Mdy, dung dich nano bac; cong nghé plasma.

ABSTRACT

The silver nanoparticle synthesis machine based on the plasma method comprises of a high voltage
power supply, a water micro-pump, a reaction chamber containing molybdenum cathode and silver
anode emerged in liquid water. Plasma was generated between these two sinked adjacent electrodes.
Anode material is dissolved into water as positive ions and immediately reduced in plasma
environment to form nanoparticles. In our experiment, the solution’s color rapidlychanges from that of
pure water to yellow one, showing the successful synthesis of nanoparticles. The particle production
rates were measured by weighing the anode before and after plasma. Theyhold rather constant, about
3.3mg/min. The UV - vis absorption spectrum of the nano solution exhibits a peak at 408nm
coresponding to the surface plasma resonant of silver nanoparticles. According to the TEM picture, nano
particles in the solution are in spherical form and quite homogenous, about 10nm. It is able to use the
silver nanoparticle synthesis machine with simple structure for agricultural and aquaculture families
because it is easy to operate and raw materials consist of bulk silver and distilled water.

Keywords: Machine; silver nano particles; plasma method.
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1.MG PAU

Cong nghé nano da dugc Ung dung
rong rai dé san xuat cac sdn pham phuc
vu cudc séng clia con ngudi, ndng cao
chét lugng san phadm vai chi phi thap [1 -
8]. Bac la nguyén t6 hda hoc c6 tinh
khang khudn manh nhat dugc tim thay
trén Trai dat. 0 dang hat nano, dic tinh
khang khudn cta né ting lén dang ké
[9]. Vi vay, dung dich nano bac dugc s
dung dé ngan nglia va tiéu diét virus, vi
khudn, cac bénh ndm gay hai cho cay
trong; tranh st dung thudc trir sau; han
ché& bénh xuat hién trén tom va ca cling
nhu thuc vat [9, 10]. S dung nano bac
c6 thé giip néng dan sdn xudt ra san
phdm sach hon, an toan cho ngudi st
dung va gidam 6 nhiém méi trudng so
vGi viéc st dung thudc bao vé thuc vat
hoéa hoc.

Hat nano bac hién nay dang dugc st
dung réng rai trong linh vuc nong
nghiép va nuéi tréng thdy san dé phong
ngua va tri bénh. Tuy nhién, nong dan
con kho tiép can dugc véi cac san pham
nano bac cé chat luong tét, dugc san
xudt béi cac so s& co uy tin. Gia cao cling
la moét rao can 16n khién viéc st dung
bac nano trong san xuat gap nhiéu khé
khan. Tai Viét Nam, nhu cau vé hat nano
kim loai da tang nhanh béi su dich
chuyén san xuat noéng nghiép do bién
déi khi hau, nudc bién xam nhap va yéu
cau vé chat lugng san pham xuat khiu.
San xudt nong nghiép va nudi tréng
thay san Viét Nam ch( yéu dua vao cac
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trang trai gia dinh nho. Do d6, nhu cau vé tu san xuat nano
bac don gian, gia thanh ré hon va chat lugng cao hodc
tham chi san xuat tai gia dinh 1a rat can thiét.

Dung dich hat nano bac c6 thé dugc tao ra bang nhiéu
phuong phép nhu vat ly, co hoc, héa hoc, sinh hoc va dién
héa. Tuy nhién, chiing c6 mét nhugc diém chung, dé la can
st dung tac nhan 8n dinh dé tranh su két tu clia cac hat
nano trong dung dich [11].

Gan day, moét s6 nhom trong va ngoai nudc da tién
hanh nghién ctu va san xudt dung dich hat nano bac
dua trén co ché tuong tac gilta chat long va plasma.
Nguyén Minh Thay va cong su s dung hai dién cuc bac,
mot dién cuc chim trong dung dich va cdi con lai cham
vao bé mat dung dich [12]. V&i cdu hinh nay, cé thé tao
ra dung dich nano bac kha tinh khiét. Tuy nhién, phuong
phap d6 c6 mot sé nhugc diém nhu; hat c6 kich thudc
khéng dong déu, tur vai nanomet dén vai tram nanomet;
néng do thap (<300ppm). Dac biét, hé théng tao dung
dich cé buéng phan ung kich thudc 16n, chiéu cao gan
1m va nguyén tac hoat dong phuc tap. Do dé khé ap
dung trong gia dinh.

Muc tiéu clia ching t6i Ia mudn tao ra mot thiét bi tu
dong tao ra dung dich nano bac khéng c¢é lan tap chat doc
hai. Nguyén ly tao dung dich nano bac dua trén qua trinh tao
plasma chinh bén trong dung dich dé€ gidm thiéu dién tich
cla budng phan tng va lam gidm kich thudc cta hat nano
bac. Vi vay, thiét bi nay cé gia thanh ré han so véi cac thiét bi
san ¢é trén thi trudng, thich hgp st dung trong phong
chéng dich bénh clia cay tréng va vat nuéi thily san & cac ho
gia dinh. Ngoai ra, chiing t6i mudn tao ra dung dich nano
bac ma kich thudc hat nano nhé, déng déu dé lam tang kha
nang phong va tiéu diét cac tdc nhan gay bénh trén cay
tréng va vat nudi.

2. THUC NGHIEM

2.1. Thiét lap hé plasma

Cathode

Mo cathode

Viing hinh tha
hat nano
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Hinh 1. Hé théng tdng hop hat nano bac bang phuong phép plasma dién
héa: (a) so do phan (ing tong hop (b) hé thdng plasma véi hai dién cuc chim
trong dung dich (c) su thay d6i mau trong budng phan ting

Hé théng plasma dién héa dé tao dung dich nano bac
cla chung téi hoat dong dua trén nguyén ly lam mat dién
tich clia dung dich théng qua viéc dung xung dién c6 hiéu
dién thé cao truc ti€p phéng vao dung dich. Qua trinh hinh
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thanh hat nano dua vao co ché tuong tac chat long va
plasmadugc mé ta nhu trong hinh 1a. Théng thuong, cé
hai qua trinh chinh dién ra trong buéng phan Ung: Qua
trinh dién phan dién ra & cuc duong dé hoa tan céac ion kim
loai vao dung dich va qua trinh khtr ion kim loai trong viing
plasma tao thanh hat nano.

Nghién ctu cho thay, khoang cach gitia dién cuc duong
va am Ién sé lam cho kich thudéc hat nano bac tao ra I6n va
chiing c6 thé bam vao buéng phan ung [12]. Khi thu hep
khoang céach gilta hai dién cuc, cac hat nano bac tao ra sé
nhé hon va déng déu hon. Trong hé théng plasma cua
chiing t6i, khodng céch gilta hai dién cuc kha nho, ¢ Tmm.
Vi vay, quad trinh dién cuc duong do dién phan thanh ion
hoa tan va qua trinh khir cac ion dién ra gan nhu dong thai.
VGi cai tién nay, ching t6i c6 dugc mot s6 cac Igi thé sau
khi tao dung dich nano bac:

- Hau nhu tat ca cac ion kim loai dugc gidi phdng tir cuc
duong sé bi khir trong plasma dé€ tao thanh hat nano. Do
do, hiéu suat tao hat nano kha cao.

- Kich thuéc hat nano nho va kha déng déu.

- C4c hat téng hgp tich dién am sé tranh dugc su két
dam. Bé mat cla chung la plasma bi bién d8i b&i nhom
hydrophylic nhu OH, lam cho ching cé kha nang hoa tan
cao. Do d6, hat nano dé dang phan tan ma khéng can chat
hoat dong bé mat.

May tao dung dich nano bacdugc so d6 héa nhu hinh
1b. Dua trén nguyén tac néu & trén, ching t6i dé xuat ché
tao may tao dung dich nano bac gom 5 phan chinh: hé tao
xung dién cao &p; buéng plasma chia dung dich; hé dién
cuc; may bom nudc va bé diéu khién. Dién cuc bac dugoc
mua tU clra hang trang suc.

Bang cach can khéi luong clia dién cuc bac trudc va sau
khi plasma cling nhu thoi gian plasma, ching t6i da xac
dinh dugc lugng bac hda tan vao dung dich va sau d6 giam
kich thuéc clia ching dé tao thanh céc hat nano bac. Vdi
phuong phap don gian nay, chung téi cling c6 thé dé dang
udc tinh t6c d6 tao thanh hat nano qua hé théng.

2.2. Nghién ctiu dac tinh cdu truc ctia dung dich nano bac
2.2.1. Quan sdt bdng kinh hién vi dién tir truyén qua
Dung dich hat nano bac dugc san xuat theo 16 da dugc

nghién ctu sc bd nha kinh hién vi dién ti truyén qua (TEM)

tai Vién Vé sinh dich t& Trung uong dé nghién ctu kich
thudc va hinh dang cuda hat.

2.2.2. Xdc dinh quang phé hdp thu UV-vis

Phé hdp thu UV-vis ctia dung dich hat nano bac téng
hop dugc do bang may quang phé UV/VIS-NIR JascoV-570
tai phong Thi nghiém Dién ti lugng td cda Vién Vat ly, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Téc do hinh thanh cia hat nano bac
Hinh 2 cho thdy r6 su giam khéi lugng dién cuc la ham

tuyén tinh theo thai gian. Theo hinh 2, ¢ thé dé dang xac
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dinh dugc t6c d6 hinh thanh hat nano, khoang 3mg/phut.
S dung két qua nay, chidng téi hoan toan cé thé thiét ké
cac hé théng san xuat tu déng kiém soat ndng dd bang
cach bom nudc vao buéng phan ting.
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Hinh 2. Khéi lugng bac hoa tan thoi gian
3.2. Hinh anh hat nano trén kinh hién vi dién t{r truyén qua
Cac hat nano bac thu dugc c6 hinh cau véi kich thudc
trung binh khoang 10nm, kich thudc kha dong déu (hinh 3).
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Hinh 3. Hinh anh hat nano bac trong dung dich qua kinh hién vi dién ti
truyén qua (TEM)

3.3. Quang phé hép thu UV-vis ctia dung dich nano bac
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Hinh 4. Ph& hap thu cdia hat nano bac duoc tao ra bang phuong phap plasma
diénhéa
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Ph8 UV-vis do dugc thé hién dic trung phé cla bac c6
cuc dai cong hudng plasmon bé mat ing véi budc séng c&
408nm (hinh 4). Binh hap thu cuc dai ching t6 trong dung
dich cé bac.

3.4. Panh gia tinh kha thi khi dua may tao dung dich
nano bac téi cac néng ho

Trong qua trinh san xuat dung dich nano bac bdng
cong nghé plasma, nguyén liéu dua vao la bac nguyén
khéi va nudc cat. Cac nguyén liéu nay gid thanh théap,
tuang d6i sach vi khéng c6 tén du hda chat nhu st dung
nguyén liéu bac nitrat déi véi mot s6 phuong phap tao
dung dich nano bac khéc. Vi vay, san phdm dung dich
nano tao ra ti may tuong doi an toan cho ngudi st dung
va méi trudng, tao tién dé quan trong dé hudng téi mot
nén néng nghiép xanh - sach. Mat khac, gid thanh cla
sdn phdm dung dich nano bac tao ra thdp hon hang
chuc l1an do vdi gia clia san pham tuong ducng san xuat
bang phuong phap khac dang ban ngoai thij trudng. May
hoat doéng v6i nguén dién xoay chiéu mot pha dan dung
nén tién Igi st dung trong ho gia dinh. Céng suat tiéu
thu dién cta may c& 400W, tiéu thu kha it dién nang. Hat
nano bac tao ra trong dung dich cé kich thudc nhé va
déng déu lam tang kha nang diét khuan. May c6 két cau
nhé gon, don gian, dé sa chita, dé si dung, hoat déng
8n dinh, gia thanh may khéng qué cao nén phu hgp dua
may vao phuc vu cho san suat néng nghiép va nudi
trong thay san tai cac nong ho.

4, KET LUAN

Trong nghién ctu nay, ching t6i da tao ra mot hé théng
plasma I6ng c6 thé hoa tan dién cuc bac vao dung dich va
gan nhu déng thai khit ion bac trong méi trudng plasma dé
tao thanh cac hat nano. Cac hat nano dugc téng hgp bing
phuong phap nay c6 dang hinh cau vdi kich thudc nho, c&
10nm va tuong déi dong déu.

May tao hat nano cuta chidng téi két cdu nho gon, dé
van hanh, hoat déng én dinh, cé thé tu dong san xuéat
dung dich nano bac siéu sach. Vi dugc san xuat ti nguyén
liéu bac khéi va nudc cat nén gia thanh ré hon so véi dung
dich nano bac co6 chat lugng tuong duong nhung san xuat
bang mét s cong nghé khac dang dugc ban trén thi
trudng. N6 cing gép phan tang su chi déng ngudi san
xudt trong phong chéng dich bénh trén cay trong va vat
nudi, gidam chi phi dau vao, khéng c6 du lugng thudc bao
vé thuc vat trong san phdm néng nghiép, an toan cho ca
ngudi san xuat va ngudi tiéu thu san phdm néng nghiép.
Thiét bi nay cling c6 thé (ing dung san xuat hat nano cuda
cac kim loai khac.

LOI CAM ON

Chung t6i xin chan thanh cdm on Trudng Dai hoc Céng
nghiép Ha Néi da hé trg kinh phi cho nghién ctu nay.
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