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Tom tit:

Trong nghién ctru nay, anh hwdng cia két mang bé mit bang dau thue vét epoxy héa dén kha ning nha phéan bén
ciia polyme siéu hép thu trén co sé din xuit cellulose (Biodegradable superabsorbent polymer - BioSAP) di dwgc
danh gia. BioSAP trudc va sau khi két mang bé mit dwoe diic trung bang pho hong ngoai bién dbi Fourier (FTIR) va
phan tich nhiét khéi lwong (TGA). Pic tinh hip thu nwéc va dung dich mudi NaCl ciia cic miu BioSAP tong hop da
dwoc nghién ciru. Khi ning nha phan bén ciia cac miu BioSAP vao trong dit dwgc xac dinh theo phwong phap chiét
¢ot thye hién trong hé cdt kin (incubator). Két qua cho thiy, dd hip thu ciia BioSAP két mang bé mit (E-BioSAP)
dat 435 g/g véi nuée cit va 89 g/g véi dung dich NaCl 0,9%, ting lan lwgt 5,3 va 12,6% so véi miu BioSAP ban dau.
Cic két qua nghién ciru nay ciing cho thiy, E-BioSAP cho phép phin bén dwge nha chim va déu vao dit. Do viy,
két mang bé mit c6 thé gitip phat trién va ing dung rong rii vt liéu BioSAP trong sin xuit ndng nghiép.

Tir khéa: din xuit cellulose, két mang bé mit, kha ning héap thu, nha phin bén, polymer siéu hip thu phan hiy
sinh hoc.
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Abstract:

In this study, the effect of surface crosslinking using epoxidised soybean oil as a crosslinker on the fertiliser release
ability of cellulose derivative-based superabsorbent polymer (BioSAP) was evaluated. Before and after introducing
the crosslinking agent, the BioSAPs were characterised by Fourier transform infrared spectroscopy (FTIR) and
thermogravimetric analysis (TGA). The absorption properties of the resulting BioSAPs in the distilled water and
NaCl solution were investigated. The fertiliser release ability of BioSAPs into the soil was determined by column
extraction in the incubator system. The results showed that the absorption capacity of the surface crosslinked
BioSAP by using epoxidised soybean oil (E-BioSAP) was 435 g/g in distilled water and 89 g/g in 0.9% NaCl solution
and increased by 5.3 and 12.6%, respectively, when compared with ordinary BioSAP. The release studies revealed
that E-BioSAP allowed slow, sustained release rates of fertilisers into the soil. Therefore, the surface crosslinking
could promote the development and wide application of BioSAP in agriculture and horticulture.

Keywords: absorption capacity, biodegradable superabsorbent polymer, cellulose derivative, fertiliser release,
surface crosslinking.
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1. it van de

Tén that chét dinh dudng va nudc trong qué trinh canh
tac dd va dang tro thanh van dé 10n cho nganh ndng nghiép.
Khoang 40-70% nito, 80-90% phdt pho va 50-70% kali ciia
cac loai phan bon dugc st dung da bi mat vao moi truong
ma cay trong khong hap thu duoc [1]. Phan bon bi that thoat
nhiéu qua cac qué trinh rira troi, bay hoi... khong chi lam
thiét hai 16n vé kinh t& ma con gay 6 nhiém méi truong, nhat
1a 6 nhiém nudc ngadm nghiém trong [2]. Polyme siéu hép
thu phan huy sinh hoc BioSAP dang tro thanh mdt vat liéu
day hira hen, dugc st dung trong néng nghiép. Vi kha ning
hép thy mét luong 16n nude va dung dich, no giup khic
phuc nhiing ton tai trong san xuat nong nghiép, nhu giam
ty 1¢ that thoat phan bon, cung cap dinh dudng bén viing
va giam tan sudt tudi [2-7]. Tuy nhién, cho dén nay, viéc
mg dung vat liéu BioSAP trong nong nghiép van con han
ché do cau truc gel yéu, gy hién tuong khoa gel 1am giam
hiéu qua sir dung cta chiing trong dat. Han ché 16n nhét cia
BioSAP trong tng dung cho ndng nghiép 1a chua kiém soét
qué trinh nha, nhdm dap tng yéu cu cung cép dinh dudng
dung thoi diém, du vé lugng cho cay trong trong timg giai
doan phat trién cu thé. Nhu cau dinh dudng cia ciy trong
khong tang hay giam mot cach tuyén tinh theo thoi gian ma
thudng can it & giai doan cdy non va ting manh & giai doan
phat trién sinh khdi, ra hoa, két trai, sau d6 giam dan trong
giai doan qua chin va thay dbi theo ting loai cdy trong khac
nhau [8]. Pé khic phuc van dé trén, ky thuat két mang bé
mat vat liéu polyme siéu hép thu dé tao ra céu truc dang
v6 - 16 (shell - core) voi mat do lién két ngang & 16p vo
cao hon 161 dang dugc quan tdm nghién ctu [9-12]. Téc
nhén thich hop cho két mang bé mat 1a nhimng hop chit c6
kha nang tao da lién két este, ete hodc amit nhu polyalcol,
glyxerin, axit citric va cac dan xuit ciia hop chat epoxy. Vi
ciu trac vo - 15 nay, K.T. Mudiyanselage va cs (2008) [9]
da tao ra dugc cac hat vat liéu ciing hon nho viée két mang
tang cuong bé mit bang hop chét nhay quang. S. Ma va cs
(2014) [10] da két mang bé mat vat liéu polyme siéu hép
thu trén co sé polyacrylat bang etylen glycol diglycidyl ete
va bién doi b?mg mubi vo co dé dat duoc do h?ip thu dung
dich mudi cao. Cho dén nay, vat liéu polyme siéu hip thu
cAu trac vo 16i cling dd duge nghién ctru thanh cong va ting
dung trong mot s6 linh vuc [13, 14], tuy nhién, viéc ché tao
vat liéu dinh hudng mg dung trong néng nghiép gan nhu
chua dugc dé cap dén.

Trong cong bd gan ddy, chung t6i da ché tao thanh cong
vat liéu E-BioSAP bang bién tinh bé mat vat liéu BioSAP
duogc tong hop tir carboxymethyl cellulose tir 14 dira v6i dau
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thuc vat epoxy héa [15]. Vat liéu E-BioSAP dat d6 hap thu
bdo hoa nudc cat va dung dich nudc mudi NaCl 0,9% lan
luot 1a 450+35 va 90+7 g/g. Tuy nhién, nhimng két qua danh
gia kha nang nha hép thu cua vat liéu mai chi thuc hién o
diéu kién phong thi nghiém, nén viéc ap dung trong diéu
kién dét thuc co thé din dén sai léch. Vi vay, doi hoi phai
¢6 su nghién ctru ky ludng hon vé kha ning nha hap thu cia
vat liéu trong diéu kién dat thuc. Do d6, muc tiéu cta nghién
clru nay nham danh gia anh huong cua két mang bé mit vat
liéu BioSAP dén kha nang nha phan bon (ure va NPK) trong
diéu kién dat thuc tién hanh trong cac cOt kin i & diéu kién
xac dinh (thiét bi incubator).

2. Thuc nghiém

Hoa chit duge st dung trong nghién ctru gdm: NaOH
98% (Trung Qudc), HCI 36,5% (Trung Qudc), axit citric
99% (Merck), HNO, 65% (Trung Qudc), axit acetic 98%
(Trung Qudc), axit sunfuric 98% (Trung Qudc), axit
acetic khan 98% (Trung Qudc), axit acrylic (AA) 99%
(Trung Qubc), acrylamit (AM) 99% (Trung Quéc), N,
N- methylene bisacrylamide (MBA) 99.9% (BioBasic), epoxy
tir ddu d4u nanh, 98% (Pai Loan, Trung Qudc), NaCl 98%
(Merck), amoni molypdat 99% (Merck), 2,4-dinitrophenol
99% (Merck), natri salicylat 99% (Merck), dinatri dihidro
etylendinitrilotetraaxetat (EDTA) 99% (BioBasic, Canada),
ammonium persulphate (APS) 99%, (Merck), KH, PO,
99% (Merck), K.PO, 99% (Merck), KNO, 99% (Merck),
Na,CO, 99% (Merck), etanol 99% (Prolab), aceton 99%
(Prolab), metyl do 99% (Merck), giéy loc Whatman, phan
bon ure (Nha may Phan dam Ca Mau, Viét Nam), phan bon
NPK 16-16-16 (Tropi-NPK, Nga).

Vit liéu BioSAP va E-BioSAP duoc téng hop trén co s&
carboxymetyl cellulose tir phu pham 14 dira theo quy trinh da
cong b [15]. Vat lidu BioSAP dugc tong hop bang phuong
phéap trung hop trong dung dich st dung dung moi 1a nudc.
Ham luong CMC, chit két ndi MBA, chat xtc tac lan luogt la
10,0,1 va 1% phan khéi luong so v6i hdn hgp monome AA va
AM. Phan tng thyc hién trong mdi trudong khi tro (suc khi N,)
0 60°C trong 2 gi0, sau do rira mau trong etanol 80% va say
kho & nhiét d6 60°C. Vat liéu E-BioSAP duoc ché tao tir vat
liéu BioSAP bang k¥ thuat nhing trong dung dich chét két noi
epoxy tir dau thyc vat, sau d6 say & 110°C trong 2 gid.

Thi nghiém nha phan bon dugc thuc hién trong cot
incubator [16], sir dung dat phu sa pha cat lay tir bai song
Hong tai Ha Noi. Dat dugc dap nho dé kich thude <2 mm.

Xéc dinh d6 hip thu nude: m, (g) mau duoc dit trong thi
loc tra (tea bag), nhung tui mau ngdp trong nudc. Sau moi
thoi gian x4c dinh, v6t tii mau ra khoi nuée, dé rao nude
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Hinh 1. Hé théng thi nghiém nha phan bén vao dat. (A) Md hinh dat mau trong cot;

(B) Hé théng cot incubator.

trong 10 phiit trude khi can khéi lugng tii mau. Tién hanh
trong tw v6i mau dbi chung 1a tii khong chira mau. Khéi
lugng mau tai thoi diém t dugc xéac dinh bé‘lng khéi luong thi
chtra mAu trir khoi lwong thi, ki hiéu m (g). D6 hép thy nudc
dugc xac dinh theo cong thire (1) sau:

W (g/g) = (m,- m )/m, )

bo hép thu dung dich mudi NaCl 0,9% cling xac dinh
theo cong thure (1).

Thi nghiém nha phan bon (ure, NPK) trong dat dugc thuc
hién trong cdt incubator c6 dang hinh try (duwdng kinh trong 12
cm, chiéu cao 60 cm, phia dudi c6 van thao dich thém) chtra
1 kg dét c6 d6 4m 30% (hinh 1). C4c mau chira phan bon dugc
dat vao cot & do sdu 3 cm so v6i mit dat. Luong nito, phét pho
va kali trong cdt ban dau duoc xac dinh theo khéi luong phan
bon dua vao thi nghiém.

C6 3 nghiém thirc: mau phan bon (ure hoic NPK), mau
phan bén dugc luu giir trong vat liéu BioSAP, ky hiéu mau
13 ure/BioSAP va NPK/BioSAP, mau phan bon dugc luu giir
trong vat liéu E-BioSAP, ky hiéu mau 1a ure/E-BioSAP va
NPK/E-BioSAP). Mdi cot duoc cung cdp 5 g ure hodc 5 g
NPK. C4c mau phan bén luu giit trong BioSAP va E-BioSAP
dugc chuan bi béng cach cho BioSAP hoac E-BioSAP hép
thu hoan toan dung dich phan bén dugc pha véi ndng do 100
@/l véi ure va ndng do 20 g/l voi NPK. Mdi mau st dung 2 g
BioSAP hoac 2 g E-BioSAP. Chuén bi mot mau trz“ing chico
dat (MT).

Tét ca cac nghiém thirc déu duoc lap lai 3 lan va thuc
hién trong 3 thang. Trong cac thi nghiém, cac cot dat duoc
i & nhiét do phong 25+5°C. Tudi nude duge dp dung hang
tudn bang lugng nudc cat phu hop vai lwong mua trung binh
(326 ml/cot) va dich tham qua cot duoc thu gom trong binh
non thiy tinh [16]. Chét dinh dudng dugc xéc dinh tir dich
thdm qua cot 1 tuan/lan dbi véi thi nghiém nha phéan ure va 3
tuan/lan d6i véi thi nghiém nha phan NPK.
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Thanh phéan dinh dudng N, P, K cta phan
bon nha vao trong dat dugc xac dinh & cac dang
lan Iwot 1a nito téng sb N, PO, KO. Khbi
luong N, P, K cta phan boén nha vao trong
dat dugc xac dinh bang két qua phan tich tir
dich thim qua thu duogc trong ¢t incubator
¢6 mau chira phan bén sau khi di trir két
qua phan tich tir mau tr’éng. N, dugc xac
dinh theo phuong phap trac quang dung axit
sunfosalicylic theo TCVN 6180:1996. Ham
luong photpho duoc xac dinh bang phuong
phap quang pho theo TCVN 10678:2015. Sir
dung thiét bi do quang Agilent Carry 1000.

Do nha phan bon dugce xac dinh theo cong thure (2):

R (%) = (m/m ) x 100 2)
trong do: m, m, la khéi luong phan bon ban déu dua vao
ot va khdi luong phéan bon co trong dich thdm qua tai thoi
gian t.

Két qua 1a gia tri trung binh ciia 3 thi nghiém 1ap lai.

Phé hdng ngoai duoc ghi trén may FTIR Shimaduz 1s,

xuét xtr Nhat Ban, dai song 400-4000 cm!, s6 1an quét 32
lan.

Gian d6 phén tich nhiét (TGA) dugc do trén thiét b
SETARAM, Labsys TG, trong moéi truong khi tro Ar,
khoang nhiét d¢ 30-800°C, tbe do tang nhiét 10°C/phut.

Thi nghiém dugc thuc hién tai Phong Thi nghiém chuyén
dé Héa Sinh, Khoa Hoa hoc, Truong Pai hoc Khoa hoc Ty
nhién.

3. Két qua va ban luan

3.1. Nghién ciru dic trung vat ligu BioSAP va

E-BioSAP

Phé FTIR ctia miu BioSAP va E-BioSAP duogc dua ra
trén hinh 2.

BioSAP
———EBio SAP

T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000

Hinh 2. Phé FTIR ctia mau BioSAP va miu E-BioSAP.
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C6 thé thay, trén phd FTIR ciia mau E-BioSAP ¢ su
tang manh cuong do dinh pic tai 1743, 1163 va 1347 cm’!
dic trung cho dao dong cua céc lién két C=0 va C-O trong
nhom este va dao dong cua lién két C-N [17-19]. Trén phd
ctia ca hai mau déu xuét hién pic tu rong ¢ 3444 cm™! dac
trung cho cac lién két O-H va N-H va su ton tai lién két
hydro gilta cac nhém chtic. Pang chu y, cuong do pic nay
ciia mau E-BioSAP giam manh so véi mau BioSAP. Tir két
qua quan sat trén phd FTIR cho thdy, di xay ra phan tung két
mang cta phan tir epoxy tir dau thuc vat véi cac nhém chire
-COOH, -NH,, -OH c¢ trong cAu tric vat liéu BioSAP va
tao thanh cac lién két este, amit va ete. Sy c6 mét ciia phan
tir epoxy trong cdu tric vt liéu E-BioSAP duoc thé hién boi
su xuét hién dinh pic 864 cm!, dic trung cho vong epoxy
va su tang manh dinh pic tai 2854 va 2926 cm!, dic trung
cho dao dong cua cac lién két C-H [6, 12]. Nhur vay, két qua
phd FTIR cta miu E-BioSAP da minh chimg sy hinh thanh
lién két ngang khi két mang bé mit véi hop chat epoxy tir
dau thuc vat.

Két qua phan tich nhiét cia mau BioSAP va E-BioSAP
duoc dua ra trén hinh 3 va 4. Céc dit liéu vé budc mat khoi
luwong, nhiét d6 diac trung va do mat khoi luong tur gian
d6 TGA cua cac mau dugc tong hop trén bang 1. Tir hinh
3 quan sat thay, mau BioSAP trai qua hai budc mat khoi
luong véi dinh pic phan huy lan luot tai 420,21 va 835,42°C.
C6 thé dé dang thiy pic tai 420,21°C kha 16n va tu, 1a sy
chéng phé ctia bdn dinh pic dugc cho la dac trung cho su
hoa hoi nuée lién két, sy phan huy cta cac hop chat két
ndi, CMC va cac mach phan tir polyme nhu polyacrylate,
poly(acrylic acid), polyacrylamide c6 trong vt liéu BiosAP
[20]. Su mat khéi luong trong khoang nhiét d6 600-900°C
tuong tmg v&i su phan hily ciia cac thanh phan hitu co
khé phan hay khac [20]. Trén hinh 4 quan sat thdy, mau
E-BioSAP trai qua ba budc mat khéi luong véi dinh pic
phan huy lan luot tai 131,34, 459,16 va 762,14°C. Trong
do, dinh pic tai 459,16°C ciing kha 16n va tu, 1a sy chong
phé cuia ba dinh pic duoc cho 1a dic trung cho su phan hay
cua cac thanh ph?m hltu co c6 trong vat liéu E-BioSAP. Tu
bang 1 co thé thdy, dinh pic phan huy cua bude giam khdi
luong II cia mau E-BioSAP cao hon déng ké mau BioSAP,
tuong Ung 459,16 va 420,21°C. Tuy nhién, qué trinh phan
hily cia mau E-BioSAP lai dién ra trong khoang nhiét do
hep hon mau BioSAP, twong tmg 168,67-561,27 va 198,90-
560,21°C. Két qua nay c6 thé ly giai viéc két mang ting
cuong bé mit BioSAP lam hinh thanh thém lién két chéo,
tang mat do lién két, dan dén tang do bén nhiét cua vat liéu
[15]. Pang chu y, xét trong khoang nhiét d6 tir 30 dén 600°C,
su mét khi lwong cia mau E-BioSAP lai cao dang ké mau
BioSAP, tuong tmg 59,95 va 53,18%. Dong thoi quan sat
thiy trén bang 1, phan khéi lugng mau con lai sau khi nung
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(du luong than) ctia mau E-BioSAP thap hon dang ké so voi
mau BioSAP, tuong ung 16,45 va 24,21%. Két qua nay co
thé 1y giai do su két mang bé mat bang dau thyuc vat epoxy
hoa di 1am tang thanh phan cac hop chit hitu co trong mau
1én, két qua la do mat khdi lugng cia mau E-BioSAP cao
hon va phan than con lai s& thap hon. Sy ting d6 mat khbi
luong trong két qua phan tich nhiét ciia mau polyme siéu
hap thu dugc két mang so v6i mau polyme nén khong két
mang ciing dugc cong bd bai [11, 13, 20].

SE' Figure: N BioSAP Crucible:PT 100 pl AtmosphereAir

Labsys T6 0610412022 Procedure: RT->900°C 10C.min-1 (Zone 2)
T T T T T T T

T
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Hinh 3. Gian dé TGA ctia mau BioSAP.

SE Figure: N E-BioSAP Crucible:PT 100 pl AtmosphereAir
Labsys TS 06/07/2022 Procedure: RT->900 oC 10C.min-1 (Zone 2) Mass (mg): 21.14
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Hinh 4. Gian dé TGA cia mau E-BioSAP.
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Bang 1. Cac nhiét dé dac trwng tir phan tich TGA.

o, Tén miu
Khoang nhi¢t d Buwdc mat khoi lwong ~ Nhiét df dic trung
BioSAP  E-BioSAP
T,C 3551
T,C 131,34
30-200°C I
T,<C 198,90
W, % 8,47
,5C 168,67 198,9
T,°C 420,41 479,16
200-600°C 11
T,%C 561,27 560,21
W, % 53,18 51,48
¢ 770,89 669,51
T, 835,42 762,14
600-900°C 111
T:°C 884,20 835,34
W, % 2421 16,45
W, % 22,61 23,60

T, (°C): nhiét do bat ddu phan hiy; T_(°C): nhiét do phan hity cyc dai; T, (°C):
nhiét d6 phan hiy cudi cing; W, (%) 1a do mat khdi luong; W, (%) 1a phan
khéi lwong con lai sau khi nung (du lrgng than).

Do hit nudce cit va dung dich mudi NaCl 0,9% cua cac
mau BioSAP va E-BioSAP dugc dua ra trén hinh 5 va 6.

—a— BioSAP
R = e
400 "'_,-f —
9 I—J 300 /
[=.]
,¥m~| | //
= : -Fl 200 /'
200 4 I.r" | F
g
100 :
|__I l)o 1.2 3 4
0 ; T .
0 5 10 15 20 25 30 35
Thai gian ngam mau, gidr

Hinh 5. D6 hap thu nwéc cia mau BioSAP va E-BioSAP.
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Whaci0,9%, 0/0

10] —=— E-BioSAP
—*~ BigSAP
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30 40

Thii gian ngam méu, gicr
Hinh 6. D6 hap thu dung dich mubi NaCl 0,9% cta mau BioSAP

va E-BioSAP.

&%HN%?-IE 67(9) 9.2025

50

Tir hinh 5 ¢ thé thdy, ca mau BioSAP va E-BioSAP
déu hut nudc rit nhanh trong 3 gio dau va dat trang thai gan
bdo hoa sau 10 gid. Pang chi ¥, mau E-BioSAP hut nude
nhanh va hut duoc nhiéu hon dang ké so v&i mau BioSAP,
ngoai trir 2 gid' dau tién. Két qua nay c6 thé 1y giai do miu
E-BioSAP duoc két mang bé mat bﬁng hop chét epoxy tur
dau dau nanh da lam ting mat do lién két ngang & 16p vo,
dan dén hat nude cham hon trong thoi gian dau. Tuy nhién,
v6i 16p vo dugc két mang, gel ciia E-BioSAP trd nén cimg
hon, lam ting kha ning giit nude trong cau tric vat licu, két
qué 1a 1am ting d6 hut nude. Po hap thu nudc cit bio hoa
cia mau E-BioSAP va BioSAP lan luot 13 435 va 413 g/g.

Tir hinh 6 ¢6 thé thiy, d6 hip thu dung dich NaCl 0,9%
ctia cac mau BioSAP va E-BioSAP giam manh so véi nudce
cit. Nhu vy c6 thé thiy, ndong do cac ion trong nudc ting
lam giam do hép thu nudc cua vat liéu. Tir hinh 6 ¢o thé
thay, toc do hat dung dich NaCl 0,9% ciia ca hai mau déu
rt nhanh trong 1 gio diu va ciing dat trang thai gin bdo hoa
sau 8 gio. Pang cha y, mau E-BioSAP hut nuéc nhanh va
hit duge nhidu hon dang ké so v&i mau BioSAP, ngoai tru
1,5 gio dau tién. Dong thoi, thay & do hap thy bio hoa cia
mau E-BioSAP cao hon so v6i mau BioSAP, tuong tmg 89
va 79 g/g.

Vit liéu E-BioSAP tong hop dwoc trong cong trinh nay da
cai thién déng ké kha nang hap thu nuéc va dung dich mudi
so voi san pham BioSAP trén co so ghép polyacrylamit 1én
soi cellulose tir vo trau, véi do hép thu nudc va dung dich
NaCl 0,9% lan luot 1a 320,8 va 63,5 g/g [21]. Trong mot
cong bd gan ddy cua tac gia K. Pairote va cs (2017) [22],
vat liéu BioSAP dugc tong hop trén co sé ghép polyacrylic
axit 1én soi CMC da dat dugc do hép thu nude cit 1én dén
544,95 g/g, nhung d6 hap thu dung dich NaCl 0,9% chi dat
44 g/g. Véi két qua do hap thu dung dich NaCl 0,9% cao
(1én dén 89 g/g), phan anh vat liéu E-BioSAP s¢ hiru tinh
khang mudi tot, c6 kha ning Gmg dung trong linh vuc nong
nghiép.

3.2. Nghién cwru thir nghiém nhd phdn bon ure trong
dit

Nghién ciru xac dinh kha nang nha phan bon vao dat caa
mau phan bén ure dugc luu giit trong BioSAP va E-BioSAP
duoc thuc hién trong ¢t incubator, két qua do nha ure cua cac
mau dugc dua ra trén hinh 7.
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Théi gian nha, tudn
Hinh 7. D6 nha ure trong dat cia cac mau ure, ure/BioSAP va ure/
E-BioSAP.

Tir hinh 7 ¢6 thé thdy, hinh dang dudng cong nha ure cua
mau ure/BioSAP va ure/E-BioSAP khac so v6i mau ure. Dbi
v6i miu ure, lwong ure nha nhanh trong thoi gian dau va nha
gan nhu hoan toan sau 6 tudn, trong khi véi mau BioSAP va
E-BioSAP lan luot 13 9 tudn va 11 tudn. C6 thé thiy, d6 nha
ure ctia mau ure/BioSAP cham hon va 6n dinh hon so véi mau
ure. Nhu vay, viéc st dung BioSAP da cai thién ro rét hi¢u
qua nha ure trong dét, kéo dai thoi gian nha tir 6 tuan 1én dén
9 tudn. Pang chi ¥, xu huéng nha ure ciia mau ure/BioSAP
va mau ure/E-BioSAP 1a kha twong dong, tuy nhién miu
ure/E-BioSAP nha cham hon dang ké trong hai tuan dau, sau
d6 nha nhanh va 6n dinh hon trong khoang tir tudn tht 3 dén
tuan thir 9. Nhur véy, két luéi bé mat BioSAP bang hop cht
epoxy tir dau dau nanh da lam giam manh d6 nha phén bén ure
& thoi gian dau ngay sau khi vira bon phén, gitip ure dwoc nha
déu dan hon, dong thoi kéo dai thoi gian nha Ién dén 11 tuan.

3.3. Nghién cvru thir nghiém nhd phédn bon NPK trong
dit
Nghién ctru x4c dinh kha ning nha phan bén vao dét
ctia mau phan bon NPK dugc luu giit trong BioSAP va
E-BioSAP dugc thuc hién trong cdt incubator, két qua do nha
NPK ctia cac mau duge dua ra trén hinh 8.
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Két qua cho thay, cac duong cong nha N, P, K ctia hai mau
NPK/BioSAP va NPK/E-BioSAP c6 hinh dang gan tuong tu
nhau nhung khéc so véi mau NPK. D¢ nha N, P, K ciia mau
NPK cao trong 3 tuan dau, sau d6 d6 nha giam nhe, trong khi
hai mau NPK/BioSAP va NPK/E-BioSAP nha cham trong 3
tudn dau, sau do6 do nha tang manh va kha on dinh dén tudn
thi 8. Pang cha y, do nha N, P, K cia mau NPK/E-BioSAP
chém hon 18 rét trong 3 tuan dau so véi mau NPK/BioSAP,
sau d6 d6 nha nhanh va 6n dinh hon nhung sy khac biét
khoéng qué 16n. Nhu vay, vat liéu BioSAP va E-BioSAP da
cai thién dang ké kha ning nha cham va déu dan phan bon
NPK. Diéu ndy c6 thé giai thich do su twong tac manh giita
cac ion trong dung dich phan bon NPK véi cac nhom chire
trong ciu tric mang ludi cia vat liéu BioSAP va E-BioSAP
nhu -NH, -NH,, -OH, COO-, 1am su khuéch tan cac ion tur
trong khdi gel ra dit cham hon. Pdng thoi, ¢6 thé thdy sau
12 tudn, ca hai mau NPK/BioSAP va NPK/E-BioSAP déu
nha gan nhu hoan toan thanh phan N va P, trong khi chi nha
duoc khoang 80% K. Sy nha khong hoan toan thanh phan K
ctia vat liéu BioSAP va E-BioSAP co thé giai thich theo co
ché nha do hién tuong tham thau [2, 5]. Tuy nhién, dé hiéu
15 vé hién tugng nay, trong cac nghién ctru tiép theo can tién
hanh thi nghiém v&i mau d4t da 1am sach hoan toan céc ion
kim loai. Viéc két luéi bé mat BioSAP bing hop chat epoxy
tir dau dau nanh da lam thay d6i dang ké kha nang nha phan
bon NPK trong dat, nhét 1a d6i v6i thanh phan P va K. Két qua
nay c6 thé duoc giai thich boi sy ting cuong mét do két ndi bé
mit ciia mau E-BioSAP lam giam kich thudc 16 xdp, gay can
trd cho sy dich chuyén ciia cac ion va phan tir trong khdi gel ra
mdi trudng bén ngoai (dat).

4. Két luan

Két mang bé mit bang hop chat epoxy tir dau thyc vat da

tang do hap thu nude va dung dich NaCl 0,9% cho vat liéu

polyme si€u hép thu trén co s¢ dan xuét cellulose (BioSAP),
tuong ung 5,3 va 12,6%.
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Thévi gian nha, tuan

Hinh 8. D6 nha phan bén NPK trong dat ctia cac mau NPK, NPK/BioSAP va NPK/E-BioSAP: (A) Db nha N; (B) D6 nha P; (C) D6 nha K.
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Két mang bé mat bang hop chat epoxy tir dau thuc vat da
lam cho BioSAP nha phan bon ure va NPK cham hon trong
3 tuan dau, nha déu dan hon trong khoang thoi gian 9 tuan va
kéo dai thoi gian nha 1én dén 11 tuan. Két qua dd mo ra mot
giai phap hitu ich dé kiém soat qué trinh nha phan bén ure
va NPK cho vat liéu BioSAP bang k¥ thuat két mang bé
mat, gop phan ting hiéu qua sir dung vat liéu nay trong nong
nghiép.
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