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|. GIOI THIEU LUAN AN
1. Tinh cép thiét cia dé tai

Nganh nong nghiép hién nay dang phai d6i mat v4i hang loat thach
thirc mang tinh toan cau nhu: Dan s thé gidi ngdy cang ting nhanh, dién
tich dat trong trot ngay cang bi thu hep, cac vin dé vé bién d6i khi hau, hoic
vé moi truong nhu ton du thude trir sdu, phan bon... Do d6 nhu cau thay doi
phuong thirc canh tac truyén thong bang nhimg ki thuat nong nghiép méi
nham tiét kiém chi phi, nang cao ning suat, chit lugng cay trong va an toan
v6i moi truong 14 rat can thiét. Viée tmg dung cong nghé nano trong nganh
néng nghiép hira hen giai quyét dugc cac van dé nay.

That vay, cong nghé nano rng dung cho ndong nghi€p hién nay chu
yéu dang duoc nghién ciru & 5 khia canh. M6t 1a kich thich sinh truéng thuce
vat. Hai 13 ting ning suit ciy trong. Ba 13 bao vé thyuc vat. Bén 1a cai thién
chat luong dat. Nam la giam sat thong minh mam bénh va du luong thude
trir sau.

Cung v6i sy phat trién soi dong ciia cong nghé nano gan ddy cic nha
khoa hoc di nghién ctru anh hudng cac nguyén tb vi lwong kich thudc nano
(<100nm) dbi voi cy trong. Anh hudng cta cac hat nano co thé thong qua
cac cong doan nhu xir Iy hat gidng trudc khi gieo trong, két hop trong phan
bon 14, phan bon nha cham, thude diét co, thudce trir sau. ..

Khi xir Iy hat giéng bang cac nano kim loai, dién hinh nhu nano
déng, sat, coban... chung c6 tac dung ti€u diét cac vi sinh vat, bdo v¢ hat
gidng khoi cac tac nhan gdy bénh. Ngoai ra ching con tao cac didu kién bat
loi dbi voi cac vi sinh vat gdy bénh trong dit, dong thoi chiing dugc cdy trong
hép thu véi vai trd nhu cac nguyén té vi lwong kich thich qué trinh sinh
truong cua ciy. Cac nguyén to vi luong 1am ting d6 4m xuyén qua 16p vo
ctia hat gidng, kich hoat cac qua trinh sinh hod trong hat gidng, lam tang kha
ning séng, nay mam, sinh trudng cta cac b phan trén mit dat ciing nhu hé
thong r& cdy. Kha ning ndy mam cua hat cang manh gép phan lam giam

lwong tiéu thu chit dinh dudng du phong, ting hé hip cia cdy, cho phép hat
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nay mam va dam choi ngay ca véi mot lugng nhé chat dinh dudng trong noi
nhil. Trong thuc té, tir trudc dén nay nguoi néng dan thuong sir dung kim
loai ¢ dang mubi hodc phtc chelat dé xur 1y hat giéng, phun, bon. Tuy nhién,
ham luong doc td cua kim loai & dang hat nano dugc chirng minh 1a nhé hon
10 — 40 14n so vé6i doc t6 cua mudi cac kim loai d6. Viée str dung nano kim
loai dé xir 1y hat gidng trude khi gieo trong nham thay thé cac bién phap xir
1y hat gidng thong thuong hién nay, gop phan nang cao ning suat cdy trong
va giam thiéu 6 nhiém moi truong 1 bién phap vo cung can thiét dé phat
trién mot nén néng nghi¢p sach, an toan va than thién véi moi trudong.
Trong cac nguyén td vi lugng thi ddng c6 y nghia dic thu quan trong
trong su sdng cia thuc vat va khong thé thay thé boi bat ki nguyén t6 nao
khac. Pdng 1a thanh phan chinh ciia cic enzym tap trung & ré cdy, tham gia
vao qua trinh chuyén hoa nito va qué trinh oxi hoa xay ra trong té bao thuc
vat va n6 nam trong thanh phan co ban cta cac men oxi hoa. Dudi tac dung
cla déng su ho hép cua thuc vat ting 1én manh liét, ting ham lugng diép luc
va tinh chdng chiu cta no. Tiép theo 1a sit, sit 1a chat xtc tic quan trong
trong qua trinh san xuat chat diép luc giup cho 14 cdy c6 mau xanh. Sit anh
hudng dén nhidu qua trinh tdng hop va chuyén hoa cua cac hop chat hitu co
trong do6 co sic t6 té bao (xitocrom) — tac nhan truyén, tham gia vao qué trinh
h6 hap va tham chi di vao trong thanh phan ciia cac men oxihoa peroxide va
céc chat xac tic. Ngoai ra no con la thanh phéan cua phtre sit, hop chét chirc
nang trong sd cac tac nhan truyén (van chuyén) trong qué trinh quang hop,
khir NO* va SO42, dong hoa nito va sinh téng hop clorophin. Coban thudc
nhom siéu vi lugng, 1a thanh phan xtc tac cho nhiéu phan mg sinh héa ciia
cdy, lién quan dén qua trinh khtr nitrate va tdng hop dam. Coban 1a m6t thanh
phan trung tdm ciia vitamin cobalamin, hodc vitamin B-12. Coban c6 tac
dong tich cuc dén su tich tu chét diép luc, tang do bén cua lién két cua phuc
chat diép luc véi protein va kha ning chong lai sy phé hiy ching trong bong
t6i. Nhu vay trong nhitng nguyén té vi luong can thiét cho cay trong thi sit,

ddng va coban 1a 3 nguyén t6 khong thé thiéu va co tim quan trong bac nhat.
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Mat khac trong céc loai cay luong thuc ¢ nudc ta thi cay ngd hién la
cay chu luc chi sau cay lua, cac loai cay dugc li€u thi cé cay gung hién nay
dang 12 loai cy co vai tro x6a doi giam nghéo, mang lai hiéu qua kinh té cao
& nhiéu dia phuong, dac biét 1a cac tinh mién nai phia Bic. Tuy nhién san
xudt ngd va gimg hién nay chi yéu sir dung cac phuong phap canh tac truyén
théng, phu thudc hoan toan vao diéu kién tu nhién dan dén nang suét cay
trdng chua cao. Do vdy, img dung khoa hoc cong nghé, lya chon mé hinh
canh tac thong minh két hop véi str dung ché pham nano kim loai xir 1y giéng
chinh 13 giai phap cot 16i dé ting nang suét cho cay trong.

Ngoai ra, dé danh gia tic dong cua viéc st dung cac hat nano Fe?,
Cu®, Co° & cac diéu kién khi hau va thd nhudng khac nhau, d& tai khong chi
nghién ctru anh huéng cua hat nano kim loai dén sinh trudng phat trién ctia
cdy trong & ving khi hau nhiét d6i dé tai con nghién ciru anh huéng cua hat
nano kim loai dén su sinh trudng phat trién cua cay laa mi, lta mach trong &
vung khi hau 6n déi.

Chinh vi vay, viéc lua chon hudng nghién ctru ché tao cac nano hoa
tri khong cua 3 kim loai Fe® CuP, CoP va khao sat danh gia tac dong cuia
chung d6i vé6i sy sinh truéng phat trién, ting ning suit mot sé dbi tugng cay
trong cu thé 1a cay ngd, cay gimg trong diéu kién khi hau nhiét doi va ciy
laa mi, lta mach trong diéu kién khi hau 6n d6i trong luan 4n nghién ciru
sinh ¢6 tinh m&i ciing nhu ca y nghia khoa hoc va gia tri thuc tién ¢ trong
nude va trén thé gioi.

Xuét phat tir yéu cAu khoa hoc va thuc té trén, nghién ctu sinh da
lua chon dé tai “Ché tao va nghién clru cac dac trung tinh chét cua nano kim
loai Fe?, Cu®, Co°, dinh hudng tmg dung trong ndng nghiép” 1am luén 4n tién
si ctia minh.

2. Muc tiéu nghién ciru ctia luin an:
- Ché tao dugc cac tinh thé nano kim loai Fe, Cu, Co hoa tri 0 (Fe?, Cu®, Co°)

¢6 kich thuée dudi 100 nm bang phuong phap khir boi hydro méi sinh.
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- Tim ra céc diéu kién phii hgp dé xir 1y hat giéng ngd, lta mi, lta mach/cu
gidng gimg trude khi gieo trong bang cac nano kim loai hoa tri khong (Fe?,
Cu®, Ca9).
- Panh gia duoc kha ning kich thich sinh trudng trong giai doan nay mam,
phat trién than, r&, 14, kha ning tang ning suat thu hoach ciia cac ciy ngo,
ciy gimg, cdy lua mi, lta mach sau khi xr Iy hat giéng bang cac nano Fe°,
Cu®, Co° va co ché tac dong cuia chiing.
3. N§i dung nghién ciru ciia luéin an:
1. Nghién ctru ché tao va dic trung tinh chit ciia cac nano kim loai Fe?, CU®,
Co°.
2. Nghién ctru ché tao va dic trung héa 1y cta dung dich xir Iy hat giéng trén
co s& dung dich huyén phu ciia cac nano kim loai.
3. Khao sat anh hudng cia cac hat nano kim loai Fe®, Cu®, Co° dén sinh
truong phat trién, nang suat, chat lugng san pham cuia cdy ngo, cdy ging va
cay lua mi lta mach.
4. Bo cuc ciia ludn 4n

Luan 4n v6i 110 trang bao gdm 3 chuong. Chuwong 1: Tong quan.
Chuong 2: Thyc nghiém va phuong phap nghién ciru. Chuong 3: Két qua va
thao luén.

Il. NQI DUNG LUAN AN

CHUONG 1. TONG QUAN NGHIEN CUU
Tim hiéu, thu thap cac thong tin khoa hoc lién quan dén vat liéu nano kim
loai, bao gdm cac tinh chét dic trung va cac phuong phap ché tao nano kim
loai. Trén co s& d6 dua ra cac phuong phap ché tao vét liéu nano kim loai ciing
nhu héa chét thich hop cho d tai. Phuong phap ché tao 3 nano kim loai Fe,
Cu, Co duogc lua chon 1a phuong phap khir hoa hoc vai tdc nhan khir 1a khi
hydro. Khi hydro dugc tao ra tir phan tng dién phan nudc duoc st dung truc

tiép dé tang cuong hidu qua cua qua trinh khur.
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Tim hiéu mét sd quan diém vé co ché tac dung ctia nano lim loai siéu
phan tan Ién thuc vat cho théy, co ché tac dung cua céc hat nano rat phuc tap
boi chiing tac dong ciing mot luc 1én nhidu dbi tugng va nhidu qua trinh dién
ra bén trong té bao, tai trung tam té bao hodc toan bo hé théng, trong d6 tdm
hoat dong ctia cac enzym c6 thé 1a dbi twong tac dong ctia hat nano. CO rét
nhiéu nghién ciru cia cac nha khoa hoc trén thé giéi di chimg minh duoc
hiéu qua ctia viéc ing dung cua cac hat nano kim loai d6i v6i cdy trong. Tuy
nhién dén nay co ché tac dong cua hat nano kim loai siéu phan tan lén thuc
vat van chua c6 nghién ciru ndo cong bd tuong minh va van dang con nhiéu
tranh cai. Trong ludn 4n nay toi gia thiét ddi twong hoat dong cua cac hat
nano la tdm hoat ddng clia cac enzym.

Tim hiéu téng quan vé tinh hinh nghién ctru trong va ngoai nudc vé ing
dung cua hat nano kim loai trong linh vuc tréng trot cho thz"iy hat nano kim
loai ¢6 tac dung thuc ddy sinh truong phat trién dén ciy trong va dang rat
dugc quan tim trong linh vuc ng dung vio san suat nong nghiép. DA c6 rat
nhiéu nghién ctru ctia cac nha khoa hoc trén thé gidi cling nhu trong nudc da
chtirng minh duoc tac dung ctia hat nano kim loai ddi voi cay tréng. Tuy nhién
van thiéu nhitg nghién ciru sdu vé mot dang hat nano kim loai héa tri khong,
phuong phap va diéu kién dé tong hop chiing, cac tinh chit 1y- hoa - sinh dic
trung ctia chiing & trang thai kim loai ciing nhu khi chuyén héa thanh dung
dich giau nang lugng dé xir Iy hat gidng trudc khi gieo trong.

Chinh vi vay, viéc lya chon hudng nghién ctru ché tao cac nano kim loai Fe,
Cu, Co hoa tri khong bang phuong phap khir boi hydro va khao sat cac tinh
chat hoa- 1y, anh hudng ciia chiung dbi voi sy sinh trudng phat trién, ning
sut ciia mot sd cay trong thong qua qua trinh xtr 1y hat gidng/cu gidng trude
khi gieo trong trong ludn 4n c6 tinh méi va y nghia khoa hoc ciing nhu gia

tri thuc tién & ca trong nudc va trén thé gioi.
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CHUONG 2: THUC NGHIEM VA PHUONG PHAP NGHIEN CUU

2.1. Hoa chit, vat tw va thiét bi
2.1.1. Héa chit

Céc hoa chat duge dung trong nghién ciru ¢6 do tinh khiét cao, do
hing Merck cta Pic san xuit bao gdm: Sét nitrat Fe(NO3)3.9H,0, dong
sunfat CuS0..5H,0, coban nitrat Co(NO3)2.6H20, natri hydroxit NaOH,
amoni hydroxit NH;OH.
2.1.2. Vit tw

Hat ngd gidng 1a giéng ngd lai LVN10 14 giéng lai don cia Vién
nghién ctru Ngo. Cu gimg gidng 1a gidng gimg trau truyén théng dugc trong
phé bién cua huyén Ha Quang, Cao Béang. Hat gidng lta mi, lta mach la
gidng lta chin sém cta Belarus dugc thuong mai boi hing Evro- Semena,
Belarus.
2.1.3. Thiét bi

May dién phéan sinh khi Hydro (M§, model HGH-300). Lo dng ¢
diéu khién nhiét 46 Nabertherm (Ptc model R 50/500/12). May rung siéu
am Elmasonic S60H. May do pH 7110. May ly tdm lanh téc d6 cao. May
nghién bi hanh tinh Frichs (D).
2.2. Ché tao vat liéu nano kim loai Fe?, Cu°, Co°
2.2.1. Ché tao tién chit

Quy trinh ché tao tién chat: Cho mudi kim loai twong tng
(Fe(NO3)3.9H,0, CuS04.5H,0, Co(NO3)2.6H,0) vao nude cit, sau d6 khudy
cho tan hét, ta duoc dung dich mudi kim loai. Nhé tir tir dung dich NaOH
hodc dung dich NH4OH vao dung dich mudi kim loai dé tao san phém két
taa. Phan két taa thu duoc dem ling gan, rira bang nudc ct nhiéu 1an dé rira
hét cac ion. Tién hanh loc ly tAm san pham thu dugc, rdi dem say kho, roi
nung trong khong khi sau dé6 dem nghién min ta thu dugc san pham cudi
cung la bot oxit.
2.2.2. Ché tao cic hat nano kim logi Fe°, Cu®, Co°
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Pua tién chat vao thuyén st rdi dua vao budng phan tng. Sau d6 dua
budng phan mg vao 16 nung. Lap dng dan khi, van an toan. Pién phan tao
dong khi Ha luu lugng 300ml/phit. Gia nhiét tir tir dén nhiét do thich hop.
Dé 16 ngudi tu nhién trong khi van tiép tuc dién phan tao dong khi H, dé bao
vé mau. Sau khi 16 nguoi, 14y san pham ra va bao quan trong méi truong chan
khong.

2.2.3. Céc phwong phap nghién ctru dic trung tinh chit cia vat liéu va
danh gia tac dong ciia hat nano kim loai 1én ciy trong

2.2.3.1. Cdc phuwong phdp nghién civu dic trung tinh chdt ciia vt liéu

Luan an da st dung cac phuong phap nghién ctru dic trung tinh chat
ctia vat liéu bao gdm: Phuong phap pho nhidu xa tia X (XRD) dé phan tich
céu triic ctia vat liéu. Phuong phap phd huynh quang tia X (XRF) va phuong
phap tan xa ning lugng (EDX) dé phén tich thanh phan hoa ctia mau. Phuong
phap kinh hién vi dién tir quét (SEM) dé danh gia hinh thai va kich thudc
hat. Phuong phap phd Zeta, phuong phap tan xa anh sang dong DLS dé xac
dinh sy phan b kich thudc hat va thé nang Zeta. Phuong phap BET dé xac
dinh dién tich bé mit riéng cla mau.
2.2.3.2. Cac phuwong phap danh gia tac dong cua hat nano kim logi lén cay
trong
a. Phirong phdp xit Iy hat gionglcii giong bang hat nano kim logi

Dung dich huyén phii nano kim loai dugc ché tao bang cach hoa mot
luong nano kim loai vao mot thé tich nudc cat (khtr ion) theo nong do da
dinh, dung dé xur 1y hat gidng. Pua dung dich vira pha vio may rung siéu 4m
bat & ché do lién tuc, thoi gian rung tu 10 dén 40 phut. Dudi tac dong cia
song siéu am cac hat nano kim loai tham gia vao phan tng khir va duogc
chuyén héa thanh dang huyén phu trong méi trudng nude.

Hat gidng/cu gidng duoc ngdm trong dung dich huyén phu cac hat
nano kim loai ¢ thoi gian cu thé sau d6 vt ra va dem di wom trong ngay dé

dat hiu qua t6t nhat. Cin ctr vao dinh lugng gieo hat giéng/ct giéng trén
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lha dé tinh toan khdi lugng hat gidng/cu gidng va lugng nano kim loai can
thiét dé xur 1y theo ting cong thirc thi nghiém.
b. Phurong phdp dénh gid tic dong ciia hat nano kim logi lén cdy trong

Céc phuong phap danh gia sy sinh truong phat trién cua cay ngo,
ciy gimg theo quy chudn qudc gia vé khao nghiém gia tri canh tic va sir dung
cua gibng ngd, ging. Ddi voi cay lua mi, laa mach duoc xac dinh theo tiéu

chuan hién hanh ctia cong hoa Belarus.

CHUONG 3: KET QUA VA THAO LUAN
3.1. Két qua nghién ctru ché tao va dic trung tinh chit ciia vat li¢u nano
kim loai Fe?, Cu’, Co°
3.1.1. Két qud ché tao cdc tién chit Fe;03, CuO, Co30,

Ché tao dugc céc tién chit Fe;0s CuO, C0304 6 dang bot dung lam
tién chat cho cic phan ing hoan nguyén Fe?, Cu®, Co° v6i hinh dang twong
dbi dong déu. Kich thudc hat trung binh ciia Fe,03 1a 88,51nm, CuO ¢4 kich
thudc hat trung binh 1a 81,17nm va do tinh khiét 1 99,96%, C0s04 c6 kich
thudc hat trung binh 14 90,91nm. Péc trung tinh chét cua céc tién chét duoc
xéc dinh bang cac phuong phap phé nhidu xa tia X (XRD), kinh hién vi dién
tir quét (SEM), phuong phép tan xa anh sang dong DLS va phwong phap phd
huynh quang tia X (XRF).

3.1.2. Két qud ché tao nano kim logi Fe°

Dé ché tao nano Fe? ta khao sat anh hudng ciia nhiét do va thoi gian
phan tng dén chu tric va kich thude hat cta vat liéu tir d6 tim ra nhiét do va
thoi gian t6i uu nhat dé nung mau. Sau khi khéo sat diéu kién nung miu duoc
Iira chon 14 nhiét d6 400°C va thoi gian 1a 90 phut. Cac dic trung tinh chat
ctia hat nano Fe® dugc xac dinh bang cic phuong phap: XRD, SEM, XRF,
BET, va DLS.



Hinh 3.1. Anh SEM cua mau nano Fe°

Results
Size (d.n... % Mumber  Width (d.n...
Z-Awerage ([dnm): 58,76 Peak1: 36,19 100,0 10,80
Pdi: 0,121 Peak 2: 0,000 0.0 0,000
Intercept: 0,926 Peak 3: 0,000 0.0 0,000
Result quality Good
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Hinh 3.2. Phan bd kich thudc hat cia mau nano Fe?

Fe: 99,671%
Al: 1,092%
Si: 0,763%

= z =1 P
=, aZs

Hinh 3.3. Phan tich thanh phan nguyén t6 mau nano Fe?
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Hinh 3.4. Két qua do dién tich bé mit riéng BET ctia mau nano Fe?

Bing phuong phap khir boi hydro mdi sinh tir phan tng dién phan
nude voi luu luwong 300ml/phut da ché tao thanh cong bot nano kim loai Fe°
tir sat (IIT) oxit Fe,Os tai nhiét do phan ung la 400°C va thoi gian phan tng
1a 90 phut. Hat nano Fe® nhan dugc c6 kich thude trung binh 58,76nm, do
sach 99,67%.
3.1.3. Két qud ché tao nano kim logi Cu®

Khao sat anh hudng cua thoi gian va nhiét d6 cia phan Gng dén cau
truc va kich thudc hat ctia vat li€u tir d6 dua ra dugc thoi gian ti wu dé nung
méu 1 400°C va thoi gian 1a 60 phit. Dac trung tinh chét ciia hat nano Fe?
duoc xac dinh béng cac phuong phap: XRD, SEM, XRF, BET, va DLS.

Lin (Cps)

2-Theta - Scale

Hinh 3.5. Gian d6 XRD cua méu nano Cu® nung & 400°C trong 60 pht
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Hinh 3.6. Phan tich thanh phan héa nano Cu® bang phirong phéip XRF

IMS-NKL x20.0k SE(

Hinh 3.7. Anh SEM ciia mau nano Cu® ché tao duoc tai 400°C/60 phut

Results
Size (d.n... % Number  Width (d.n...
Z-Average ([dnm): 58,94 Peak1: 3800 100,0 10,61
Pdl: 0,142 Peak 2: 0,000 0.0 0,000
Intercept: 0,944 Peak3: 0000 0,0 0,000
Result quality Good
‘Sz Distribuson by Number
AP - - - - e e e a— e oo oo i
P e N
¥
2
5
E T
ot
o1 1

Hinh 3.8. Két qua do kich thuéc hat trung binh cia mau nano kim loai Cu®
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Bing phuong phap khir boi hydro méi sinh tir phan tng dién phan
nudce. D3 ché tao thanh cong bot nano kim loai Cu® tir déng (IT) oxit CuO tai
nhiét d6 phan tmg la 400°C, thoi gian phan tng 1a 60 phuat va luu lugng khi
hydro 300ml/phut. Nano Cu® ché tao dugc o kich thudce trung binh 58,94nm,
d0 sach 99,6%.

3.1.4. Két qud ché tao nano kim logi Co®

Khao sat anh hudng ctia nhiét do va thoi gian phan tmg dén cau trac
va kich thuéc cua hat nano Co® tir 46 dua ra nhiét do va thoi gian toi uu dé
nung mau 1 tai nhiét d6 500°C va thoi gian 1a 60 phit. Dic trung tinh chit
ctia hat nano Co® dugc xac dinh bang cac phuong phap: XRD, SEM, XRF,
BET, va DLS.

Z-Awerage {dnm): 7175 Peaki: 50,55 1000 025

Pdi: 0.075 Peak2: 0000 00 0,000

Intercept: 0,933 Peakd: 0000 00 0,000
Result quality Good

Hinh 3.10. Phan bd kich thudc hat cia mau nano Co® ché tao tai 500°C,
thoi gian phan ung 60 phat
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Hinh 3.11. Phd EDX ctia mau nano Co® ché tao tai 500°C, thoi gian phan g

60 phat

Co: 99,771%
Al 0,228%
Si:0,001%

Hinh 3.12. Phan tich thanh phan nguyén té mau nano Co® sau phan {ng

khtr bang phuong phap XRF



14

2417000
32,0000 /J
28,0000 /

21,0000

20,0000

18 ¥{PaPY - T3]

18,0000

12,0000

80000

A.0000

0.0000

010008 +00 000802 1200807 1600601 2000601 2400801 2800801 2.2008-01

Retathe Press.re, PP

BET summary
Slops = 101.264
Intarsept = A 644001
Corralation eosfisiant, r = RETETH)
C omstan= 117408

Surfaca Area= 34.098 r'fg

Hinh 3.13. Két qua do dién tich bé mat riéng BET ctia mau nano Co®

Trén co so phan tich két qua XRD, EDX, XRF, BET va anh SEM
cho thiy diéu kién tdi wu ché tao vat liéu nano Co° 1 & nhiét d6 500°C thoi
gian nung 1a 60 phut, luu lugng khi hydro 300ml/phut. Vat liéu nano Co® thu
duoc ¢ dang bot mau den, xép ¢6 kich thudc trung binh 71,75nm, do sach tur
98,91 dén 99,71% (theo EDX va XRF).
3.2. Két qua nghién ciru ché tao va dic trung tinh chit dung dich huyén
phu cia cac hat nano kim loai

Ché tao dung dich huyén phu 1a mét khau quan trong trong viée xir
Iy hat giéng trudc khi gieo trong bang cac hat nano kim loai. Cac hat nano
kim loai trong qué trinh tao dung dich huyén phu bang séng siéu 4m s& lam
xudt hién cic tac nhan cé hoat tinh cao trong dung dich huyén phu, ¢6 kha
ning tham gia tryc tiép vao cac phan img bén trong té bio, hodc lam chét xic
tac cho cic phan tmg d6. Do vay, viéc ché tao dung dich huyén phi nano
kim loai c6 d¢ 6n dinh 1a hét strc quan trong. Viéc kiém soat tinh 6n dinh cua
cac dung dich dugc thyc hién thdong qua gia tri zeta cua chung. Nhiéu nghién

clru di chi ra ring viéc ting thé ning luong zeta 1am ting tinh 6n dinh cua
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dung dich din dén ting cuong kha nang hip thy ciia hat nano kim loai ddi
v6i hat gidng/cu gidng. Tir d6 kich thich nay mam, ting cudng sirc dé khang
cho cdy con, ting kha ning sinh truong va phat trién cho cay trong.

DPbi véi mbi kim loai khac nhau, ham lugng trong dung dich khac
nhau, thoi gian rung siéu 4m khac nhau vi vay thé ning lugng zeta cia ching
1a khac nhau. Dé chon duoc thoi gian rung siéu 4m va ham luong hat téi uu
cho ting loai hat nano kim loai ta khao sat anh hudng cua thoi gian rung siéu
am va ham lugng hat dén thé zeta cia dung dich huyén phu ctia cac nano kim
loai. Thé zeta ciia dung dich huyén phu duoc do bang may Zeta-Nanosizer
ZS. Két qua cho thiy khi khong rung siéu am thi gia tri tuyét d6i thé zeta cua
dung dich cac hat nano Fe?, Cu®, Co° thap va gan diém khong hon nhiéu so
v6i dung dich di dugc rung siéu am. Khi d6 biang mit thudng ciing c6 thé
thy cac hat c6 khuynh hudng co cum va dung dich chwa tao huyén phu. Nhu
vay dé ché tao duoc dung dich huyén phu nano kim loai c6 do on dinh ta
chon céac khoang thoi gian rung siéu dm cta dung dich cac hat nao kim loai
cho gié tri tuyét d6i thé zeta 1a 16n nhat. Vay sau khi khao sat thoi gian rung
siéu am cua cac dung dich huyén phu nano dugc lya chon la:

- Dung dich huyén phu nano Fe% Thoi gian rung siéu am thich hop
cho timg ndng d6 3mg/l, 4mg/l, 5Smg/l lan luot 1a 20, 10, 20 phut.

- Dung dich huyén phi nano Cu®: Thoi gian rung siéu 4m thich hop
cho timg ndéng d6 3mg/1, 4mg/l, Smg/1 1a 20 phut.

- Dung dich huyén phi nano Co®: Thoi gian rung siéu 4m thich hop
cho timg ndng d6 3mg/l, 4mg/l, Smg/l 1an lugt 14 20, 30, 30 phut.

3.3. Két qua danh gia anh huéng ciia cac hat nano kim loai Fe?, Cu®, Co°
dén cay ngd, cay girng, ciy lia mi va lia mach
3.3.1. Két qua doi véi ciy ngé

Muc dich ctia nghién ctru 1a danh gia kha néng sinh truong, ham luong
diép luc chlorophyll, nhém cac hop chét sinh hoc flavonoid trong d6 c6
anthocyanin cua ciy ngd, ddy chinh 13 1am 13 co ché tac dong cua nano kim loai

doi voi tung loai t€ bao thyuc vat va xac dinh loai nano kim loai voi ham lugng
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t6i uru ctia n6 anh huong t6i kha nang chdng chiu han, kha ning sinh trudng phat
trién va ting ning sut cua ciy ngd.

Thi nghiém gom 11 cong thirc dugc thé hién ¢ bang 3.1 vé6i 3 loai
nano kim loai & 3 ham lwong khac nhau va 2 cong thirc d6i chimg bao gom
cong thie DC1 khong xir 1y tie 13 gieo hat tryc tiép va cong thirc DC2 1a xir
1y v6i nudce twong tng. Tién hanh thi nghiém theo 2 budc. Bude thir nhét 1a
lam trong phong thi nghiém. Budc thir 2 13 khao nghiém san xuét tai dong
rudng.

Bdng 3.1. Cong thuc thi nghiém
STT Cong thire
DPC1 (Dbi chimg, khong xir 1y)

DPC2 (Pbi chimg xur 1y voi nude)
Fe CT1 (nano Fe° nong do 5mg/l)
Fe CT2 (nano Fe® nong do 4mg/1)
Fe CT3 (nano Fe nong do 3mg/l)
Cu CT1 (nano Cu® nong d6 5mg/I)
Cu CT2 (nano Cu® ndng do 4 mg/l)
Cu CT3 (nano Cu® nong d6 3mg/I)
Co CT1 (nano Co® nong do 5mg/l)
Co CT2 (nano Co® nong d6 4mg/I)
11 | Co CT3 (nano Co® ndng do 3mg/l)

O| 00| N O] O] | W| N|

=
o

3.3.1.1. Pdnh gid anh hweng cua viéc xir ly hat ngd giong bang cdc nano kim
logi trong thi nghiém qui mé nha wom

Khi khao sat danh gia anh huong cua viéc xia ly hat ngd gidng bang
cac nano kim loai trong thi nghiém qui mé nha wom. D3 tién hanh khao sat
anh hudng cua viée xir Iy hat ngd giéng bang cac nano kim loai Fe?, Cu®, Co°
dén sy ndy mam, su sinh trudng phat trién va danh gia ham luong diép luc,

anthocyanin ¢ cdy ngo giai doan cay non.
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Két qua bude dau cho thay hat gidng duoc xir Iy bang hat nano kim
loai Fe®, Cu®, Co® moc nhanh va déu hon so vai ddi chimg trong d6 su tac
dong cua nano Cu® va Co® 1a manh hon nano Fe® trong sinh truéng than;
nguoc lai nano Fe ting cudng sinh truong 1é tot hon hai loai nano con lai.
Ca 3 nano kim loai déu lam ting cuong kha ning sinh téng hop chlorophyll
va anthocyanin, trong d6, nano Fe° thé hién vai tro tang cuong diép luc cao
nhit; nguoc lai cong thirc xir Iy v6i Cu® va Co® & ndng d6 4mg/1 cho két qua
tang cuong ham luong anthocyanin cao nhat.

Qua két qua danh gia anh huong ciia cac nano kim loai Fe?, Cu®, Co°
t6i ty 18 nay mam, kha nang sinh trudng phat trién ciia ciy ngd va kha ning
tang cudng sinh tong hop anthocyanin. Nhan thay, nano Cu® & ndong d6 4mg/1
cho két qua tot nhat. Do vay, t6i tiép tuc tién hanh nghién ctru anh hudng cua
nano Cu® t6i kha ning sinh truéng ctia cdy ngd trong diéu kién han nhan tao.

Danh gia sy sinh trudng cua ciy ngd khi xir 1y véi hat nano Cu® 4
mg/l & diéu kién binh thuong va diéu kién gdy han nhan tao. Toi da tién hanh
danh gia mot s6 chi tiéu sinh hoa nhu danh gia ham luong diép luc va
carotenoid, ham lugng anthocyanin, hoat 36 enzyme SOD va APX 14 ngd va
cac yéu tb cAu thanh ning suat ¢ thoi diém sau 7 ngay, 14 ngay va 21 ngay
gdy han.

Dbi v6i ham luong diép luc va carotenoid. Két qua cho thdy cay ngd
xtr Iy véi nano Cu® ¢d ham lugng diép luc va carotenoid cao hon so véi dbi
chimg trong diéu kién han tai cac thoi diém 7, 14, 21 ngay. Carotenoid dugc
biét dén nhu 1a chét bao vé diép luc. Ham lugng Carotenoid ¢ cay dbi chirng
trong diéu kién han giam 81,64 va 53% tai cac thoi diém tuong ng 7, 14 va
21 ngay xtr 1y han. Trong khi d6, cdy xt Iy véi nano Cu® ham lugng
carotenoid giam 79, 81 va 64% tai cac thoi diém 7, 14 va 21 ngay xir 1y han.
Ham lugng arotenoid cao & cay xir Iy v6i nano Cu® trong diéu kién han gop
phan gitip cho ciy bao vé su phan hity diép luc gy ra béi diéu kién kho han.
Ngoai ra, ham luong chét diép luc cao hon & cdy ngd xir Iy v6i nano Cu®

cling c6 thé gbp phan vao su suy giam it sinh khoi so véi doi ching.
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Panh gia sy ting ham lugng cia anthocyanin gay ra bdi han cho
thdy, ca hai nhom xur 1y v6i nano Cu® va d6i chimg déu ting ham luong
anthocyanin so véi mau khong xur Iy han. Ham luong anthocyanin sau 21
ngay chiu han ciing c6 su khac biét giira cac nhom cong thic. Trong diéu
kién binh thudng khong gy han, cay ngd xir Iy v6i nano Cu® va déi chimg
cho ham lugng anthocyanin twrong dwong (khac biét khong cé ¥ nghia thong
ké). Nguoc lai, trong diéu kién xt Iy han 21 ngay, ham luong anthocyanin &
ciy ngd xir 1y véi nano Cu® cao hon (1,16 1an) dbi chimg véi muc khac biét
¢ y nghia. Tuong tu nhu thoi diém 14 ngay sau han, danh gia su tich liy
ctia anthocyanin giy ra boi han ¢ cdy ngd xur Iy v6i nano Cu® va ddi ching
déu cho thiy su ting 1én c6 ¥ nghia khi so sanh v6i mau khong han twong
tmg. Két qua nay chimg t6 rang, ting cuong ham lugng anthocyanin 1a mot
trong nhiing co ché thich nghi ctia ciy dap tmg voi didu kién kho han.

Két qua do hoat d6 enzyme cuia la ngé trong diéu kién thuong va
diéu kién gay han nhan tao cho thiy: cay xur 1y nano Cu® c6 hoat d6 enzyme
SOD, APX cao hon so v6i d6i ching. SOD 1a mot enzyme dic biét 6n dinh
¢6 thé chuyén dbi cac gbe superoxide pha hoai thanh mot dang it nguy hiém
hon 14 hydrogen peroxide. Sy ting cuong hoat dong ctiia SOD trong diéu kién
kho han gitp cho cdy ngd xir Iy véi nano Cu® giam ham lugng superoxide
tich lily trong cdy qua d6 gitip cdy thich ing tot hon véi diéu kién kho han.
Tuong ty nhu vy, ciing voi su gia ting hoat dong clia enzyme SOD, két qua
phan tich hoat d6 enzyme APX ciing cho thiy su ting cuong hoat do enzyme
trong diéu kién kho han, qua d6 gitip cay giam ham luong chat oxi hoa tu do
trong cdy. APX duoc biét dén 1a enzyme tham gia vao qua trinh chuyén hoa
hydrogen peroxide thanh nudc va oxi tiéu chudn. Tang cudng hoat dd APX
lam giam ham lugng hydrogen peroxide tich tu qua d6 gitp cay dap tmg tot
hon véi han thong qua co ché giai doc giy ra boi cac chét oxi hoa tyr do.

Cung v6i sy ting cudng ham luong chit carotenoid (non-antioxidant),
su tang cuong hoat dong ciia cac enzyme chdng oxi hda nhu SOD va APX

gitp cho cay dugc bao vé t6t hon trong diéu kién han, thé hién boi su suy
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giam, su phan huy diép luc gay ra boi han.

So sanh véi cay khong xtr 1y han, cdy ngd xtr ly v6i nano Cu® trong
diéu kién xtr 1y han giam 30% s6 hat/cay va giam 20% khéi lugng hat (ning
suét hat/ciy). Trong khi d0, & cdy d6i ching trong diéu kién han cho thay su
suy giam 77% s6 hat/ciy va 61% ning sudt hat/cay. Két qua nay cho thay,
tiém ning cua viéc tng dung hat nano Cu° trong viéc duy tri ning suét cly
ngd trong diéu kién han. Két qua ning suat hat ciing pht hop véi su duy tri
ham luong diép luc cao hon & cdy ngd xir 1y v6i nano CuC trong diéu kién
han so véi cay ddi chimg tuong tmg.

3.3.1.2. Anh hwong cia xii Iy bang cac hat nano kim logi Fe®, Cu’, Co® @én
su sinh truong cua cay ngb qua ket qua the nghiém tai dong rugng

Muc dich thi nghiém 1a dé danh gia kha ning sinh truéng, phat trién
va ning suat cua cdy ngd khi str dung cac hat nano kim loai dé xr Iy hat
gidng. Cac thi nghiém dugc trién khai & ving dat bai dc tu voi dac diém dat
thit nhe tai xi Chiéng Sung, huyén Mai Son tinh Son La v&i gidng ngd
LVNI10.

Khao sat danh gia anh hudng ctia xir 1y hat gidng bang cac hat nano
kim loai Fe?, Cu®, Co® dén su sinh truéng ctia cdy ngd giai doan con non, giai
doan cay truong thanh, kha ning chdng chiu han, chdng chiu sau bénh va
dén cac yéu t6 cdu thanh ning suat va ning suét cta cdy ngd. Két qua cho
thdy hat gidng dugc xir 1y bang hat nano kim loai gitp cdy ngdé moc nhanh
va déu hon so véi ddi ching, thoi gian tung phan va phun rau ciing sém hon,
kha ning chdng han cta cay ngd t6t hon va diéu d6 din dén ning suit ciing
t6t hon.

3.3.2. Két qua dbi véi cay girng

D3 khao sat anh hudng ciia xir 1y cii ging gidng bang nano kim loai
Fe®, CuP, Co® dén thoi gian sinh truong va cac chi tiéu sinh trudng clia cy
gimg trau bao gdom: Danh gia anh huong ciia nano kim loai dén chiéu cao,
kha ning dé nhanh, chiéu dai, chiéu rong cua l4, ning suit va chit lugng

gung sau thu hoach.
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Két qua cho thay ddi véi ci gidng dugc xir 1y bang hat nano kim loai
ta thiy cdy gimg ¢ nhom duoc xir 1y bang nano Fe®ra 1 sém hon tir 3-4 ngay,
dé nhanh sém hon 1-2 ngay so véi ddi ching; xir Iy bang nano Co° ra la sém
hon tir 2-3 ngay, dé nhanh sém hon 1-2 ngay so véi d6i chung. Pic biét, xir
1y bang nano Fe® rit ngan dugc thoi gian thu hoach khoang 5 ngay. Panh gia
ning suit gimg thu hoach cho thay:

- Xtr Iy bang nano Cu® ham luwong 500 mg/ha cho ning suat cao vuot
14,2% so véi d6i ching.

- Ging trau xtr 1y bang nano Fe® ham lugng 400 mg/ha cho ning suét
cao vuot 30,8% so voi doi chung.

-Xir 1y bang nano Co® ham lwong 300 mg/ha cho ning suit cao nhét
vuot 45,02% so v6i ddi chimg.

3.3.3. Anh hwéng ciia hat nano kim logi lén cdy lita mi va lita mach trong
diéu kién khi hgu én doi

Muc dich ctia nghién ctru nay 1a khéo sat anh huéng cia cac hat nano
kim loai Fe®, Cu®, Co° dén sy sinh truong phat trién ciia cdy lta mi, laa mach
& ving khi hau on déi khi dugc xir Iy hat gidng trude khi gieo trong. Thi
nghiém dugc tién hanh tai Vién Thyc vat hoc Thuc nghiém thudc Vién Han
1am Khoa hoc Qudc gia Belarus.

D3 khao sat anh hudng cta cac nano kim loai ddi véi sy phét trién
dic tinh khang ndm cua hat gidng lta mi, laa mach. Anh huéng cua xtr 1y hat
gidng trude khi gieo trong ddi véi ning suat va cac chi s6 vé ciu trac cdy
trong. Két qua phan tich cdu trac cy trong cho thiy rang qué trinh xir Iy hat
gidng bang nano kim loai c¢6 tac dung dang ké ddi véi than va hat. Su cai
thién dang ké nhat 1a ddi voi hat nano kim loai Fe® va CoP. Céc hat nano kim
loai nay da lam ting khdi lugng trung binh ciia than cay 1én 20-60%, khoi
lugng tai ting 1én 20-50%. X 1y hat gidng bang nano Co® ham lugng
0,5mg/kg cho két qua tot nhat.
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KET LUAN

Trén co sd cac két qua nghién ctru cua luan an, co thé rat ra mot sb
két luan nhu sau:

1. Bang phuong phap khir boi hydro méi sinh d ché tao thanh cong va khao
sat duoc céac dic tinh hoa - 1y cta vat liéu nano Fe?, Cu®, Co°. Trong do:
Ché tao dugc nano Fe® vai kich thude hat trung binh 58,76nm, d6 tinh khiét
99,67%. Nano Cu® véi kich thudc hat trung binh 58,94nm, do tinh khiét
99,60%. Nano Cao° v6i kich thudc hat trung binh 71,75nm, do tinh khiét
99,71%.

2. ba khao sat dugc anh huong cia ham lugng cac nano kim loai va thoi gian
siéu 4m dén thé zeta ctia dung dich xtr Iy hat gidng va dua ra quy trinh phu
hop xir Iy mdi loai gidng khac nhau. Cu thé:

- Dung dich huyén phu nano Fe® Thoi gian rung siéu am thich hop cho ting
ndng d6 3mg/1, 4mg/l, Smg/1 1an lugt 1a 20, 10, 20 pht.

- Dung dich huyén phii nano Cu®: Thoi gian rung siéu 4m thich hop cho ting
nong d6 3mg/l, 4mg/l, 5mg/1 1a 20 phat.

- Dung dich huyén phti nano Co®: Thoi gian rung siéu am thich hop cho timg
nong d6 3mg/l, 4mg/l, Smg/1 1an lugt 14 20, 30, 30 phit.

3. Da nghién ctru va danh gid dugc kha nang kich thich sinh trudng trong
giai doan ndy mam, phét trién than, ré, 14, ting ning suit clia cac ciy ngd,
glng, lta mi, lta mach sau khi xir 1y béi cac hat nano kim loai Fe®, Cu®, Ca®.
Cu thé nhu sau:

+ Déi véi cay ngo:

- Hat giéng duoc xtr 1y bang hat nano kim loai Fe?, Cu®, Co® gilp
ciy ngd moc nhanh va déu hon so v6i dbi ching, kha ning chdng han cua
cdy ngb tot hon.

- Lam 16 dugc co ché tac dong ctia nano kim loai d6i véi sy sinh
truong phat trién va kha ning chiu han cua cay ngd, dic biét 1a khi xir Iy bang
nano Cu®. Xt ly hat gidng bang nano Cu® nong do 4 mg/l cho ning suét cao
nhét (dat 74,66 ta/ha), vuot so voi dbi chimg (61,69 ta/ha) 13 21,02 %.
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- Van dé vé chat lugng san pham sau thu hoach dwgc danh gia théng
qua ham luong tinh bot & ngd thanh pham. Két qua ddi voi ham lugng tinh
bot trong ngd cho thiy: Ham luong tinh bot & cong thire xir 1y véi nano Co?,
Fe? déu cao hon so v&i dbi chimg. Nano Cu® mic di ham luong tinh bot trong
ngd thanh pham khéng cao hon so véi ddi chimg nhung bu lai ning suat lai
tang vuot dbi chimg.

- Céc vin dé vé méi truong va an toan thuyc pham dugce danh gia
thong qua ham luong ton du kim loai Fe?, Cu®, Co® trong ngd thanh pham.Két
qua cho thay qua trinh xir 1y hat giéng khong 1am thay doi nhiéu ham luong
kim loai trong ngd thanh pham, tham chi con giam so voi d6i chimg hodc
dué6i ngudng phat hién ciia phép do. Nong d6 kim loai trong tit ca cic mau
ngd déu thip hon nhidu gidi han cho phép ciia T chice Y té Thé giéi WHO.
+ Déi vdi cdy girng:

Dbi v6i cu gidng duoc xir 1y bang hat nano kim loai ta thiy cay gimg
& nhom dugce xtr Iy bang nano Fe?ra la sém hon tir 3-4 ngay, dé nhanh som
hon 1-2 ngay so véi ddi chimg; xr 1y bang nano Co° ra |4 sém hon tir 2-3
ngay, dé nhanh sém hon 1-2 ngay so voi dbi chung. Pic biét, xir 1y bing
nano Fe® rit ngin dugc thoi gian thu hoach khoang 5 ngay. Panh gia ning
suét girng thu hoach cho thiy:

- Xir Iy bang nano Cu® ham lugng 500 mg/ha cho ning suét cao
vuot 14,2% so voi dbi chimg.

- Gung trau xir 1y bang nano Fe® ham lugng 400 mg/ha cho nang suat
cao vuot 30,8% so véi dbi ching

- Xtr 1y bang nano Co® ham lwong 300 mg/ha cho ning suat cao nhét
vuot 45,02% so voi doi chung.

- Ham luong ton du kim loai Fe®, Cu®, Co® trong glng sau thu hoach
cho thdy ham lugng nano Fe®, Cu® déu thap va thap hon so véi dbi chimg.
Con ham luong nano Co? dudi ngudng phat hién cta phép do.

- Van dé vé chit lugng san phdm sau thu hoach duoc danh gia thong

qua ham luong 6-gingerol va 6-shogaol c6 trong tinh dau gimg. Két qua cho



23

thiy nhom két qua co sir dung nano Cu® dé xur Iy cu gidng gimg cho ham
luong lwong 6-gingerol va 6-shogaol c6 trong tinh dau gimg kha thap, thap
hon dén 1,7- 3,8 1an so véi ddi chimg. Con nano Fe®, Co° cho két qua cao
hon so véi d6i ching.

+ Déi véi cdy liia mi, lia mach:

Phén tich ciu triic cdy trong cho thiy ring qua trinh xir Iy bang hat
nano c6 tic dung dang ké ddi v6i than va hat. Su cai thién dang ké nhét 1a
dbi v6i hat nano kim loai Fe® va Co°. Cac hat nano kim loai nay da lam ting
khdi lwgng trung binh cua than cay 1én 20-60%, khdi luong tai ting 1én 20-
50%. Xir 1y hat gidng bang nano Co® ham lugng 0,5mg/kg cho két qua tot
nhat.

4. Thong qua két qua khao nghiém véi cac ddi twong cy trong khac nhau, &
cac diéu kién khi hau, thd nhudng khac nhau cho thdy: Mdi loai cdy trong du
& diéu kién khi hau, thd nhudng nao ciing co thé giy ra tac dong kich thich
sinh trudng phat trién boi cac nano kim loai sau khi xir Iy hat giéng. Tuy
nhién mdi loai hat nano kim loai chi c6 thé co tac dung tich cuc véi mdi loai

cdy trong nhat dinh, & mot ham lugng nhét dinh.
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TINH MO1 CUA LUAN AN

1. Phat trién va lam rd duogc co so 1y thuyét, diéu kién tién hanh thuc
nghiém ddi véi phuong phép ché tao cac tinh thé nano kim loai héa tri khong
dang bot (Fe®, Cu®, Co°) tir cac oxit, hydroxit tuong tmg bang phuong phép
khir boi hydro sinh ra tir phan img dién phan nudec.

2. B3 thiét 1ap duoc cac diéu kién ché tao va thong s6 dic trung dbi
v6i dung dich huyén phu cia timg loai nano kim loai (Fe?, Cu®, Co%) dé xir
1y hat giéng ngd, ltia mi, ltia mach/cti giéng gimg trude khi gieo trong.

3. i chi ra co ché tac dong va hoat tinh sinh hoc cua nano kim loai
dbi voi su sinh trudong phat trién cia cdy ngd qua viée khao sat anh hudng
ddi véi cac sic td nhu ham luong diép luc, anthocyane. Lam rd dugc co ché
chbng chiu han cua cy ngd trén co sd tac dong cia hat nano Cu® dén hoat
dd enzym (APX, SOD) cua cay.

4. P chi ra rang, xir 1y gidng bang nano kim loai cho két qua tich
cuc v6i nhiéu doi tuong cay tr6ng & cac diéu kién thd nhudng, khi hdu khac
nhau. Tuy nhién, mdi nano kim loai c6 tic dong tich cuc véi ting ddi tuong
cay trong. O diéu kién khi hau nhiét d6i (Viét Nam), xtr 1y bing nano Cu®
v6i ham luong 80mg/ha cho ning suit ngd tang 21,02%, nano Co® v4i ham
lugng 300mg/ha cho ning suat gimg tang dén 45,02%. O diéu kién khi hau
6n d6i (Belarus), xtr 1y bang nano Co® véi ham lugng 0,5mg/kg giéng lta
mach da 1am tang trong lugng bong Ita 1én 1,2-1,5 14n so v&i dbi ching. Tinh
an toan sinh hoc ctia qua trinh xur 1y giéng bang nano kim loai ciing di dwoc
chung minh thong qua danh gia du lugng clia cac nano kim loai trén céac san

phim sau thu hoach déu nim dudi ngudng cho phép cua t6 chirc WHO.



