TAP CHI HOA HQC
DOI: 10.15625/0866-7144.2015-00134

T. 53(3) 306-309

THANG 6 NAM 2015

NGHIEN CUU CHE TAO MANG TREN CO' SO TINH BOT/PVA
CHO PHAN NPK NHA CHAM

Duwong Thi Bé Thi', Trin Ngoc Quyén® Lé Thi Phuong®, Nguyén Ciru Khoa”'
1 - A }
Pai hoc Can Tho

2Vién Khoa hoc vat liéu ing dung, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
DPén Toa soan 8-9-2014; Chap nhan dang 13-02-2014

Abstract

Membranes coating for controlled release fertilizer (CRF) were prepared from poly(vinylalcohol)/starch using
formaldehyde as a crosslinker. The influence of the blending ratio of starch/PVA and the content of formaldehyde on
the swell of the film has been investigated. The membrane structure was observed by FT-IR and NMR. The results
showed that the obtained membrane was high durability and economic effect at the weight ratio of starch:
PVA:aldehyde = 9:1:0.6. After 15 days, the release behavior of nitrogen, phosphate and potassium was 41.67 %,
46.04 %, 43.63 %, respectively. The encapsulated system exhibiting a good controlled-release fertilizer and water-
retention capacity, biodegradation and environment friendly, could be especially useful in agricultural and horticultural

applications.
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1. MO PAU

Theo nhiéu nghién ciru va danh gia gan day cua
cac nha khoa hoc trén thé gisi, lugng phan bon duoc
cay trong hap thu rat thap: Phan dam chi 30 %, phan
1an va kali khoang 40 %. S6 con lai bi that thoat do
reea trdi hoac phan huy (nhiét, vi sinh, quang hda).
Luong phan bi ria troi dan dén tich tu trong nguon
nuéce, gay nén & nhiém moi trudng nudc tram trong
va la nguy@n nhan gay nén rét nhiéu bénh nguy hiém
nhu ung thu, bénh vé mau.

D3 c¢6 nhiéu nghién ctru st dung cac loai mang
polymer bao boc phan dé han ché toc d6 nha cua
phan, tir d6 giam sy 6 nhiém méi truong do that
thoat phan bén dugc cong bd. Pay 1a mot trong
nhiing dang phan nha chdm c6 kha nang luu gii
phan 1au hon so v&i nhitng loai phan truyén thong.
Ngoai ra, polyme dugc lya chon la nhiing polyme c6
kha ndng phan huy sinh hoc nén sau khi phan huy
chung lai tr& thanh chét dinh dudng cho dat rat phu
hop voi ti€u chi bdo v¢€ moi truong ma xa hdi dat ra.
Dbi v6i nong dan, ddy ciing 14 mot phuong phap co
thé tiét kiém duogc thoi gian va chi phi lao dong.

Trong pham vi nghién ciru nay, ching toi da tién
hanh téng hop cac loai mang polyme hon hop giita
tinh bot/PVA khi tao lién két ngang véi andehyt dya
vao do truong ciia mang va khdo sat kha nang phan
hiy ciia mang theo thoi gian. Pong thoi, da tién
hanh bao cac loai phan don, phan hdn hop trén nén

cac loai mang nghién ctru duoc va khao sat qua trinh
nha cham phén tu mang bao.

2. THUC NGHIEM
2.1. Hoéa chit

Tinh bot mi, polyvinyl ancol (PVA), fomandehit
37 %, ure, kali clorua, canxi dihydrophotphat va cac
hoéa chat tinh khiét Trung Quoc khac.

2.2. Phwong phap phén tich

CAu trac cua mang tinh bot/PVA dugc phan tich
trén may quang phd hong ngoai IR-Vector 22
Brucker, pho *C-NMR va DEPT dugc do trén may
cong hudng tir hat nhan Bruker AC 200.

Xac dinh ham lugng cic chit dinh dudng va
murc do nha trong dit va nude: ham luong N bang
phuong phap Kjeldal; ham lugng P,Os bang phuong
phép so mau “xanh molypden”; ham lugng K,O
bang phuong phap phd nguyén tir (AAS).

2.3. Téng hgp mang bao boc phin

Cho vao binh cau 2 ¢6 100 ml di ldp trén bép
khudy tir va ng sinh han: tinh bot/PVA va nudc cat
(lwong nudc cat gip 10 1an lugng tinh bot/PVA veé
khéi lwong). Khudy va gia nhiét dén 70-80 °C trong
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khoang 30 phut va diéu chinh pH = 8-9. Cho dung
dich formaldehyt 37 % vao hdn hop va diéu chinh
pH = 8-9, giit khoang 45 phut. Lam ngudi hon hop
vé 40 °C, axit hoa vé pH = 5 bang HCI 10 % va gitt
trong khoang 30 phut. Sau do, trung hoa vé pH = 7
roi xtr 1i hdn hop trén voi EtOH, phan tinh bot va
formaldehyde chua phan tng s& tan vao EtOH, phan
két tiia trang trong EtOH 1a mang tinh bot/PVA ghép
voi formaldehyd. Sy két tia o 80 °C trong tu sdy
chan khong dén kho, nghién va sdy lan nira cho
khé hoan toan.

2.4. Tong hop phén nito (phian dam) nha chim

Cho vao binh cau 2 ¢6 100 ml di lp trén bép
khudy tir va 6ng sinh han: tinh bot/PVA va nudc cat
(lwong nudc cat gip 10 1an lugng tinh bot/PVA veé
khéi lwong). Khudy va gia nhiét dén 70-80 °C trong
khoang 30 phut va diéu chinh pH = 8-9. Cho vao
hon hop dung dich formaldehyt 37 %, diéu chinh pH
= 8-9 bang dung dich NaOH 10 % va gitr khoang 45
phut. Lam ngudi hdn hop vé 40 °C, axit hoa vé pH =
5 bang HCI 10 % va giir trong khoang 30 phiit. Cho
ure vao hdn hop, tiép tuc khudy dé thu dwoc hdn hop
ddng nhét, trung hoa vé pH = 7 rdi sdy ¢ 80 °C dén
kho, nghién thu dugc dang hat.

2.5. Téng hop phan phosphat nha chim (phén
lan)

Cho vao binh cau 2 ¢6 100 ml da lap trén bép
khudy tir va 6ng sinh han: tinh bot/PVA va nudc cat
(lwgng nudc cat gap 10 1an lugng tinh bot/PVA veé
khdi lwong). Khudy va gia nhiét dén 70-80 °C trong
khoang 30 phut va diéu chinh pH = 8-9. Cho vao
hon hop dung dich formaldehyt 37 %, diéu chinh pH
= 8-9 bang dung dich NaOH 10 % va gitr khoang 45
phut. Lam ngudi hdn hop vé 40 °C, axit hoa vé pH =
5 bang HCI 10 % va giit trong khoang 30 phat. Cho
canxi dihydrophotphat vao hon hop, tiép tuc khuay
de thu dugc hén hop ddng nhét, trung hoa vé pH =7
roi say & 80 °C dén kho, nghlen thu dugc dang hat.

2.6. Téng hop phan kali nha chim

Cho vao binh cau 2 ¢6 100 ml da lap trén bép
khudy tir va ong sinh han: tinh bot va nudc cat
(lvong nudce cat gap 10 1an luong tinh bot vé khéi
luong). Khudy va gia nhiét dén 70-80 °C trong
khoang 30 phut va didu chinh pH = 8-9. Cho vao
hdn hop dung dich formandehyt 37 %, diéu chinh
pH = 8-9 bang dung dich NaOH 10 % va giit khoang
45 phut. Lam ngudi hdn hop vé 40 °C, axit hoa vé
pH = 5 bang HCI 10 % va giit trong khoang 30 phut.
Cho Kali clorua vao hdn hop, tiép tuc khudy dé thu

Nguyén Ciru Khoa va céng sw

duoc hon hop dong nh?lt, trung hoa vé pH = 7 r6i sdy
& 80 °C dén kho, nghién thu dugc dang hat.

2.7. Téng hgp phan NPK 16-16-8 nhi chim

Cho vao binh cau 2 ¢6 1000 ml di lap trén bép
khudy tir va dng sinh han: 2 g hdn hgp tinh bot/PVA
va 20 ml nude cat. Khudy va gia nhiét dén 70-80 °C
trong khoang 30 phut va diéu chinh pH = 8-9. Cho
vao hdén hop 0,6 ml dung dich formadehyt 37 %,
diéu chinh pH = 8-9 bing dung dich NaOH 10 % va
gilt khoang 45 phat. Lam ngudi hdn hop vé 40 °C,
axit héa vé pH = 5 bang HCI 10 % va giit trong
khoang 30 phut. Cho 0,7619 g uré, 0,796 g Canxi
dihydrophosphat, 0,38 kali clorua vao hén hop, tiép
tuc khudy de thu dugc hén hop ddng nhat, trung hoa
vé pH = 7 10i siy & 80 °C dén kho, nghién thu duoc
dang hat.

3. KET QUA VA THAO LUAN
3.1. Két qua phén tich mang bao boc phan

Ph6 IR vme (cm™): 3398,34 (-OH), 2925,24
(-CH, -CH,), 1647,75, 1729,66 (-C-O), 1024,38,
1078,84, 1154,61 (-O-CH,-0). Phd NMR **C (ppm):
99.731 (C,), 76.808 (C,), 71.580 (Cs), 71.580 (Cs),
71.222 (C,), 60.545 (Cg), 81.817 (C;). Pho DEPT
(ppm): 99.731 (CH), 76.808 (CH), 71.580 (CH),
71.222 (CH), 71,6 (CH), 60.545 (CH,), 81.817
(CH,).

Ph6 IR, NMR *C, DEPT cho ta thdy c6 su tao
thanh lién két giira tinh bot/PVA va formaldehyt do
c6 sy xuat hién cua pic v6i tan s6 hip thu 12 2719 va
2831 cm™ cia nhom axetal (day 1a lién két gita
nhém —OH cua tinh bot va PVA vdi nhom —CHO
ciia formaldehyt) va phd DEPT c6 thém 1 pic &
81.817 ppm so v&i pho cua tinh bot.

3.2. Anh huwéng cia ti 1é tinh bot/PVA Ién dd
truong cia mang

Hinh 1 cho thiy do truong cua céac loai mang véi
ti 1¢ tinh bot/PVA khac nhau theo thoi gian. Lugng
formaldehyt dung trong cac mang nay la nhu nhau.
Mbi diém trén hinh v& duoc 13y 1a gia tri trung binh
ctia ba lan thi nghiém voi do léch chuan nhu trén
hinh v&. Dwa vao dd thi cho thiy d6 truong cua
mang ting khi ham luong PVA ting. Két qua nay
cling phu hop véi nghién ctru ciia nhom tac gia T.
Jamnongkan, S. Kaewpirom. Véi ti 1€ tinh bot/PVA
= 9:1 thi mang c6 thoi gian phan hay tét, thoi gian
phan hiy chdm va cho hiéu qua kinh té cao. Do do,
ching toi chon ti 1& nay dé tién hanh khao sat cho
cac thi nghiém t6ng hop mang va bao phan tiép theo.
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Hinh 1: B truong ctia mang vdi cac ti 1¢
tinh bot/PVA khac nhau
(@) 5/5 (b) 6/4 (c) 7/3 (d) 8/2 (e) 9/1

3.3. Anh huéng ciia ham lwong formandehyt 1én
do trwong ciia mang
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Hinh 2: D¢ truong ciia mang tinh bt/PVA véi ham
lugng formaldehyt kh&c nhau
(@) 0,2 ml; (b) 0,6 ml; (c) 1 ml; (d) 2 ml

Hinh 2 cho thdy anh huong cia ham luong
formaldehyt khac nhau anh huéng dén do truong cua
mang tinh bot/PVA. Khi ting ham Ilugng
formaldehyt 1én 0,6 ml thi d6 truong cua mang giam
nhanh (150 %) so véi khi st dung 0,2 ml
formaldehyde co do truong trén 200 %. Néu tiép tuc
tang ham lugng formandehyt thi d¢ truong ciia mang
van giam nhung giam nhe. Diéu nay chimg t6 khi
tang lwong formandehyt cang cao thi cang nhiéu ndi
lién két ngang dang axetal dugc hinh thanh, két ndi
giita tinh bot va PVA lam giam thé tich cac 15 trong
chira nuée, do do d9 truong ciia mang giam. Vi
ham lugng formaldehyt 1la 0,6 ml, mang dat do
truong va thoi gian phan huy tét dé bao phan.

3.4. Hiéu suét bao céc loai phan

Trong 3 loai phan nha cham diéu ché tir ure,
canxidihydrophotphat va kali clorua v&i mang tinh
bot/PVA thi phan ure c6 hiu suit cao nhét (ure:
82,587 %, canxidihydrophotphat: 74,0506 %, va kali
clorua: 76 %) do né c6 kha ning lién két voi nhom
OH hemiacetal hinh thanh sau qué trinh phan {ng
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Nghién ciru ché tgo mang trén co so...

cua formaldehyt va tinh bot PVA. Ngoai ra khi tang
dan khéi luong cua timg loai phan twong @mg vao
mang tinh bot/PVA c¢6 khdi luong khong thay doi thi
hiéu sudt bao phan giam dan do ti 1é cia mang va
phan dugc bao boc giam dan (4/1), (2/1), (2/2),
(213), (214), (2/6).

3.5. Khdo sat kha ning nha chim cia cac loai
phéan nha cham trong nwéc theo thoi gian

Tir d6 thi ctia cac hinh 3, 4 va 5 chung t6i nhan
thay khi ting lugng phan duoc bao thi kha ning nha
cham giam. Piéu nay c6 thé duoc giai thich 1a do
mang c6 kha ning bao phan giéi han khi ¢6 dinh
khéi lvong mang va ting luong phan tuong tmg.
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Hinh 3: Kha nang nha cham cua N trong nudc véi
luong ure khac nhau: (a) 0,5 g, (b) 1 g,
(€©)29,(d)39,(e)49,(F 69
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Hinh 4: Kha nang nha cham cuta P trong nude voi
luong canxi dihydrophotphat khéc nhau: (a) 0,5 g,
(b)1g (c)29.(d)39g,(e)4g (69
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Hinh 5: Kha nang nha cham cua K trong nudc véi
lugng kali clorua khac nhau: (a) 0,5 g,
(b)19, ()29,(d)3g,(e)40.(H6g
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3.5. Khio sat hi¢u suit bao phan va kha ning nha
cham cia NPK 16-16-8

Hiéu suit bao phan NPK dat lan luot 1a 76,88 %;
70,65 % va 73 % tuwong Ung voi phan uré, canxi
dihydrophotphat va kali clorua. Vi ti 1¢ khdi lugng
mang va phan 1a 1:1, kha nang nha cham cua phan
NPK kha tt sau 15 ngay: 47,12 % cho N; 50,06 %
cho P va 51,13 % cho K nhu trong hinh 6. Két qua
nay 1a co s& cho nhitng nghién ctru img dung tiép
theo cho phan hdn hgp NPK véi nhing ti 1& khac,
g dung cho timg loai cdy trong khac nhau.
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Hinh 6: Kha nang nha chdm cta
N, P, K trong 15 ngay

4. KET LUAN

Qua phd IR va phd NMR nhén thay, dugc sy tao
lién két ngang cia hdn hop tinh bot/PVA voi
formaldehyt bang lién két axetal (-O-CH,-O-). Mang
polyme tinh bot/PVA bién tinh cho thiy d6 bén céu
tric va hiéu qua bao boc phan cao. Loai mang trén
¢ thé sir dung dé bao boc hiéu qua cac loai phan

Lién hé: Nguyén Ciru Khoa
Vién Khoa hoc vét liéu ung dung
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ure, kali, photpho va NPK dé kéo dai thoi gian nha
phan ra dat 1am cay co thé hap thu tir tir diéu nay
khong nhitng c6 lgi vé mat kinh t& ma con co thé tiét
kiém duogc chi phi nhan cong va gop phan han ché 6
nhiém méi truong.

Loi cam on. Tdc gia xin chdn thanh cam on Ban
chu nhiem Chuong trinh Tdy Nguyén 3 — Vién Han
lam Khoa hoc va Cong nghé Viét Nam da hé tro
kinh phi thuc hién dé tai.
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