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A STUDY OF APPLYING WATER SUPER ABSORBENT POLYMERS TO MOISTURIZE

SAND-SOIL IN HOATIEN COMMUNE, HOAVANG DISTRICT, DANANG CITY
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Tém tét - Polyme siéu hdp thu nuéc (WSAP) duoc tong hop
bang phan tng ddng trung hop ghép axit acrylic 1én tinh bot san
va tao lién két ngang bang epiclohydrin c6 do hép phu nwéc bao
hoa bang 352 Ian S0 V6i trong lwong cla mau khé. Dac tinh héa
ly ctia tinh bot sén va cda vat liéu WSAP dwoc danh gia qua anh
SEM va phd IR. Vat lieu WSAP da dwoc nghién ciru thtr nghiém
lam chét gitr &m trén mau dat thon CAm Né, xa Hoa Tién, huyén
Hoa Vang, thanh phé Ba Ning. Két qua nghién ctru cho thay viéc
st dung vat liéu WSAP c6 tac dung lam tang dang k& dé am cla
dét. Khi str dung WSAP lam chét gitr &m cho Iép dat canh tac voi
ty 16 1 g WASP cho 1,5 kg dat, sau 5 ngay do am cla I6p dat &
d6 sau 10 — 20 cm van dwoc duy tri @ méc 10 — 12 %.

T khéa - Tinh bot sén; polyme siéu hép phu nuwoc; Hoa Tién;
Hoa Vang; Ba Nang.

1. it véan dé

Viéc nghién ctru, san Xuét, ung dung cac vat liéu gilt
4m ty phan hiy trén co sé phdi két hop cac polymer thién
nhién nhu tinh bot, cenlulose vé6i cac vinyl monome tong
hop nhu polyacrylic, polyacrylamitva su két hop gitra vat
lidu gitr am tu phan hay véi cac loai phan bén da va dang
nhan dugc sy quan tdm dac biét ciia cac nha khoa hoc.

Polyme siéu hip thy nudc (WSAP - water
superabsorbent polymers) 1a mot loai chat gitr 4m phé bién
hién nay. Vat liéu WSAP duogc str dung nhiéu trong nong
nghiép dé giir 4m va cai tao dat, van chuyén cay trong di xa,
két hop v6i phan bon va phu gia dé canh tac trong chau. Vi
kha nang gitr dwoc mét lwong nude l6n, hat va nha nude
nhiéu lan WSAP ¢6 y nghia quan trong trong viéc day manh
phat trién san xuat nong nghiép, chong han cho cdy trong,
gitr 6n dinh sinh thai dat va d6i pho véi bién doi khi hau.

Khong chi ¢6 kha ning hap thy nudc rit manh, WSAP
con hip thu dwoc nudc mudi sinh 1y, nudc tiéu, mau va
cac loai dung dich khac nén dugc st dung trong nhiéu
linh vyc nhu san pham chim soc vé sinh, phu gia chong
thim trong xay dung, nudc hoa kho, dém chong tham, tac
nhan lam dac [2, 7].

Vit liéu WSAP c¢6 thé dugc tong hop tir tinh bot sin
dya trén phan tung dong trung hop ghép véi cac vinyl
monome nhu axit acrylic, acrylamit, acrylonitryl. Tac
nhan khoi mao tao gdc ty do cho phan ung thudng
laamonipersunfat, diazoaminobenzen, tetraetylchi, h¢
Fenton hay chiéu xa. Tac nhan khau mach c6 thé dung
nhiét, epiclohydrin hay formandehyt [1, 4, 8, 9].

2. Phwong phap tién hanh
2.1. Nguyén liéu diu
2.1.1. Mdu ddt ding trong nghién ciiu

Abstract - Water super absorbent polymers (WSAP) are prepared
by grafting acrylic acid on cassava starch them crosslinking it with
epiclohydrin. The result is that the product has water absorbing
capacity 352 times higher compared with the original amount. The
physiochemical features of the cassava starch and water super
absorbent polymers are evaluated by image SEM and spectrum IR.
The water super absorbent polymer material is applied to the samples
of sand soil found in Hoatien commune, Hoavang district, Danang
city. The results show the use of WSAP can increase the soil's
moisture significantly. This moisture absorbing substance can be
used for agriculture at the depth of 10-20 cm from the surface, with
the amount 1g WSAP for 1.5 kg of sand soil. After 5 days, the
moisture still remains at 10-12%.

Key words - Cassava starch; water super absorbent polymers;
Hoatien; Hoavang; Danang.

Mau dét dung trong nghién ctru dugc 14y tai thon CAm
N&, xi Hoa Tién, huyén Hoa Vang, thanh phd Da Ning la
loai dic trung cho cac mau dit cat nghéo mun cta ving
dat Quang Nam — Pa Niang. Miu sau khi xir Iy so by bang
cach ray dé loai bo céc tap chit thd nhu 1a, ré cay, san
thidé kho tu nhién, tron déu, dong goi 10 kg trong cac bao
polyetylen va bao quan noi ram mat ¢ nhiét d¢ phong.

Xac dinh dd 4m cua dat: PO 4m cua cac mau dit
nghién ciru dugc xac dinh dya vao sy giam khéi luong
trude va sau khi nung & 105°C dén khéi lwong khong doi.

Xac dinh d6 chua cua dat: Can 10 g dét cho vao cbe
100 ml, thém vao 50 ml nuéc cat, khudy trong 30 pht.
Sau d6, dé ling 30 phut rdi dem do pH cua dich ling bang
pH meter.

Xac dinh ham lugng cat: Can 10 g dat cho vao bat si,
nung & nhiét dd 700°C dé dbt chay hét cac chét hitu co.
Mau sau khi dé ngudi dem hoa vao nude cit, ling gan va
1ap lai cho dén khi nudc gan trong hoan toan. DPé kho rdi
sdy & 105°C dén khéi luong khong d6i. Ham luong cat
duogc tinh theo cong thic:

m

Ham lwong cat (%) = — x100

my

Trong d6: mo: khdi lugng dat ban dau, m: khdi luong
cat con lai

Xac dir}h ham lugng chét hitu co: Ham lugng chét hiru
co trong dat dugc xac dinh theo phuwong phap Tiurin [3].
2.1.2. Tong hop vt liéu siéu hap phu meéc (WSAP)

Tinh bot san lay tir nha may tinh bot sain Huong An,
Qué Son, Quang Nam cé céac dac tinh hoa li sau: B9 am:
max 12,5%; Ham lugng tinh bot: 9,6%; pH:6,8 — 7; Ham
luong SO2: max 130ppm; Tap chat — xo: 0,05%; Ham
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lurong kim loai nang: khong cd; Tro: max 0,15%; Protein:
max 0,25%.
Axit  acrylic  (Merck),
Amonifersunfat (TQ), NaOH (TQ).
Vit lidu polyme siéu hap phu nudc dugc téng hop
theo so d6 cua hinh 1.

Epiclohydrin  (TQ),

Tinh bjt sin e=70C Tinh bt
+H:0 da hd hoa
Ti 1¢ R/L=5/30
Khudy déu
Giir80°C
. A\ 4
(NH.)28:05 + i tinh
Axit acrylic Hén hep
(NH4)25:05=8% -
AA vé khoi lugng
Khudy déus

80°C; Phan ung
40

Tile
NaOH/(NH4)2S208 \4
=5/
NaOH > Hén hop
Khudy déu,
phan Gng thém
20°
Ti 18 45mg
Epi/5g tinh bot v
Epiclohydri > Hbn hop
Khudy déu,

phan Ung thém
60’ cling ¢ 80°C
\ 4

Sén

Rua béng etanol nhiéu
lan cho dén khi hét nude
Sdy kho & 80°C dén khéi
lugng khong doi

\4

Ség

Hinh 1. So do téng hop vit liéu WSAP

Diac tinh cua n’guyén liéu tinh bot sin va WSAP duoc
danh gia qua do hap phu nude, anh SEM, pho IR.

Anh SEM dugc chyp trén may JSM 6409-JEOL-
Japan.

Phé IR dugc ghi trén miy GX-PerkinElmer-USA
trong vung 450-4000 cm™ str dung k¥ thuat ép vién KBr .

Dé‘hép thu nuc}c bao hoa cua vat liéu WSAP duogc xac
dinh bang gécha lay 1,0 g vat liéu cho vao coc chira 500
ml nude cat, d¢ yén trong 24 gio, sau do gan, lam rdo
nudce trén giay loc va can.
2.2. Nghién ciru cdc yéu té anh hwong dén kha ning
giir am trong dat ciia WSAP
2.2.1. Nghién ciru_dnh hwong cia dg sau I6p dat dén sy
thay doi do am mau dat theo thoi gian khi co mat vat liéu
WSAP

Tron déu 1}5n hop gdm 10 kg meilu Eiét + vat liéu
WSAP (c6 khoi luong thay doi cho moi lan la: 0,0 g va
5,0 g) + thé tich nudc tudi 1000 ml. Tién hanh thi nghiém
trén chau nhya c~<'> duong kinh mat trén 6 cm, chiéu~cao 20
cm, dudi ddy moi chau co lég mot lop giay loc (moi ch@u
c6 1,5 kg mau). Xdc dinh d¢ &m cdc mau tai cac thoi diém
0; 1; 2; 3; 4; 5 ngay & cac d¢ sau 2 cm (l6p be mat); 10
cm (16p gitra) va 20 cm (16p day).

2.2,2. Nghién 7lele c?nh hNu’o’ng cua lwgng vat lieu WSAP
deén sy thay doi do am mau dat theo thoi gian.

Tron déu hon hgp gom 10 kg dat + WSAP (khdi lugng
thayﬂdéi cho moi lan 1a: 0,0 g; 2,5¢5,0¢g75¢; 10,0 g)
+ thé tich nudc tudi 1000 ml. Tién hanh thi nghi€ém trén
chéau nhya loai A (moi chau c6 2 kg dat lan lugt chtra 0,0
g 0,5 g;vl,O g 1,5g; %,0 g WSAP va %50 ml nudc). Xac
dinh @6 am cua cac mau tai cac thoi diem 0; 1; 2; 3; 4; 5
ngay o cac dg sau 2,0 cm; 6,0 cm va 12,0 cm.

2.2.3. Nghién citu anh huong cua thé tich mée twdi dén
sw thay doi do am mau dat theo thoi gian khi c6 madt
WSAP

Tron déu hdn hop gom 10 kg mau dét + 5,0 g WSAP
+ thé tich nudc tudi (thay doi lan lugt la: 750 ml, 1000
ml, 1000 ml, 1500 ml, 1750 ml) cho moi ddy thi nghi¢ém.
Tién hanh thi nghiém trén chau nhuya loai A (mdi chau cé
2 kg dat + 1,0 g WSAP + va thé tich nu6c tudi thay doi
lan luot 1:51: 150 mlN, 200 ml, 250 m17, 300 ml, 350 ml). Xac
dinh d6 am cac mau tai cac thoi diém 0; 1; 2; 3; 4; 5 ngay
& cac do sau 2,0 cm; 6,0 cm va 12,0 cm.

3. Két qua va thao luin
3.1. Két qud xdc dinh chi sé vt Iy clia méu dit cdt ving
Cam Né, Hoa Tién, Hoa Vang, Da Nang

Do chua: pH =6,7

Ham lugng hitu co trong dat= 0,724 (%).

Ham luong cét (%) = 1973 100 = 96,65%.

200

Két lugn-MAu dat lay tai thon Cam Né, xa Hoa Tién,
huyén Hoa Vang, thanh pho Pa Nang chira cha yéu la cat,
c6 tinh hoi axit va thuc nhom dat nghéo mun.

3.2. Két qui tong hgp WSAP va dic tinh héa Iy ciia vit
liéu tong hop.

Anh SEM va phé IR cua tinh bdt sén duge thé hién
trén hinh 2, 3.

L
Hinh 2. Anh SEM ciia mau tinh bot sdn Huong An, Qué Son,
Quang Nam
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Hinh 3. Phé IR ciia mau tinh bot scn Huong An, Qué Son,
Quang Nam.
Vit ligu WSAP da duoc tong hop tir tinh bot sén theo
so do 1. San pham thu dugc ¢6 dd hap thu nudc bio hoa
1a 352 gam nudce/1 gam WSAP (hinh 4)

Hinh 4. Mdu vit liéu WSAP dé héap phu bio hoa nieée.

Anh SEM va phd IR ciia mau WSAP duoc thé hién
trén céc hinh 5, 6.

Trén cac anh SEM, tinh bot sin ban dau thé hién la
mot hé di thé véi nhirng hat riéng 1¢, dang cau vai kich
thuée nam trong khoang 2+10 pum, con san phim WSAP
dang khéi ddng thé boi cAu triic hat cua tinh bot da bi pha
v trong cac qué trinh hd hoa, ddng trang hop ghép vai
axit acrylic va tao lién két ngang véi epiclohydrin [6, 8,
9].

Hinh 5. Anh SEM ciia WSAP
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Hinh 6. Phé IR ciia WSAP

Trén ph6 hong ngoai, cac pic dic trung ciia don vi cdu
tric a-1,4 glucozit trong mach polysaccarit dugc bao
toan. Tuy nhién, pic dic trung cho dao dong hoda tri cua
O-H lién két hydro 1a 3359,35 cm’! trong tinh bt chuyén
dich thanh 3444,38 cm™ trong WSAP va do rong hep di
dang ké. Viéc xuat hién trén phd IR cia WSAP mot dai
hap phu tir 1640-1733 cm! 1a tin hiéu ciia nhém C=0
trong axit acrylic da dugc ghép 1én tinh bot. Tuong tu pic
1646,60 cm’! thanh ving 1629,35- 1733,39cm™ va con su
thay ddi cac pic trong ving 1032,40-1155 cm™ (dao dong
hoa trj C-0) thé hién qua trinh thay ddi cau tric tir trang
thai vo dinh hinhcua tinh bot ban dau sang trang thai gin
két cia WSAP [5].
3.3. Két qua nghién ciru cdc yéu té anh hwong dén khd
ning giw dm dit ciia WSAP trén méu dit cdt thon Cim
Né, xi Hoa Tién, huyén Hoa Vang, thanh phé Pa Ning

T S — S
100 1600 1400 1200 1600 [

3.3.1. Anh hudng cia dé sau 1op dat dén dén su thay doi
dé dm mau dat theo thoi gian trong truong hop cé vd
khong co WSAP

Két qua nghién ctru anh hudng cia do sau 16p dat dén
su thay d6i d6 4m mau dat theo thoi gian & cac do sau 2,0
cm; 10,0 cm va 20,0 cm khi khéng cé mat WSAP duogc
trinh bay trén hinh 7 va khi c6 mat WSAP dugc trinh bay
trén hinh 8.

18 ~

. ——B& mat
16 - —s— Y5 chau
14 1 bay chau

12 A
10 A

Po 4m con lai ctia dat (%)

0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 7. Anh l’iuo"ng cua do sdu lop dar dén dén su thay déi as
am mau dat theo thoi gian khi khéng c6 WSAP
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Hinh 8. z‘f(th huong cua do sau I6p ddt dén dén su thay doi dé
am madu dat theo thoi gian khi comat WSAP

Khi khong st dung WSAP, d6 4m cta dat & ca 16p bé
mit, 16p giita va day chau déu giam dan theo thoi gian véi
muc d twong ty nhau, trong d6 do am giam nhiéu nhét &
16p bé mit va giam it nhét 13 16p day chau. Két qua do am
thay d6i gin nhu tuyén tinh v&i thoi gian va do sau 16p
dat cho thay & day chi xay ra qua trinh sy bdc hoi vat Iy
clia nude trong dat. Poi véi mau co WSAP thi 16p dat &
cach bé mit tir 10-20 ¢cm gén nhu khong c¢o sy khac biét
vé d6 4m, n6 giam cham theo thoi gian, sau 5 ngay d6 am
van con khoang 12% so véi 18% cua lic ban dau. Didu
nay co thé 1y giai boi nudeduoc gitr lai trong WSAP va
chi dwoc giai phong ra tir tir, vi thé mirc d6 bdc hoi nude
s€ cham hon phu thudc vao tbe do giai phong nudc ra
khoi WSAP. Riéng 16p bé mat (d6 sau 2 cm) thi 2 ngay
dau d6 am giam cham, nhung nhanh dan sang nhirng ngay
tiép theo c6 18 do & 16p bé mit, vat liéu SAP khi nha nudc
déng thoi lién két cac hat dat tao ra cac két cdu co cum,
von cuc, lam tang khoang ho dan dén két qua nudc & phan
ndy thoat dé& hon.

3.3.2. Anh huong ciia heong WSAPdén sw thay doi dé am
mau dat theo thoi gian.

Két qua nghién ctru anh hudng cia lwong WSAP dén
su thay ddi do Am mau dit theo thoi gian ¢ cac do sau
2,0 cm; 10,0 cm va 20,0 cm dugc trinh bay trén cac hinh
9,10, 11.

18 ~

——n0:0
e 18] —eml:0,5
(‘g 14 - m :1
LS m3:1,5
g 129 —A—md 2
‘E 10 1
=1
8 8-
E .
8.
4
2,
0
0 1 2 3 4 5 6

Thoi gian (ngay)

Hinh 9. Anh huong cia lirong WSAP dén su thay doi dg am
mau dat theo thoi gian ¢ do sau 2,0 cm

18 4

A a A
N O
| | |
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—s&—ml :0,5
m2:1

4 - m3:1,5

—A—m4 : 2

Do 4m con lai ctia dat (%)

0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 10. Anh hudng ciia hrong WSAP dén su thay doi dg dam
mau dat theo thoi gian ¢ do sau 10,0 cm.

6 m2:1
m3: 1,5
—h—m4 : 2

Do 4m con lai ctia dét (%)

0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 11. A,nfz huong ciia lwong WSAP dén su thay doi dg am
mau dat theo thoi gian ¢ do sau 20,0 cm.

O tﬁng bé mit (d6 sdu 2 cm) viéc tang khéi luong
WSAP khong nhitng khong 1am ting d6 4m cua dét ting
ma nguoc lai, nhét 1a khi luong WSAP nhiéu, noé con lam
giam do 4m cua dét do lam tang kha ning tao ra cac két
céu co cum.

O d6 sau 16p dat tir 10-20 cm do am cua dat ting theo
su tang cua lugng WSAP cho vao bdi lugng nudc duge
giit lai trongWSAP s& nhiéu hon. Diéu nay thich hop cho
viéc sir dung dét trong trong trot, canh tac cac lai ciy
luong thyc, rau mau vi cac ré cac loai cAy nay khi phat
trién tap trung chu yéu & ving cach bé mat 10 — 20 cm
chir khong phai phan sat bé mit.

3.3.3. Anh hwéng cia leong nwde twéi dén sw thay doi do
am mau ddt theo thoi gian khi c6 mét WSAP

Két qua nghién ctru anh hudng cua luong nude tudi
dén su thay ddi d6 4m mau dét theo thoi gian & cac d¢ sau
2,0 cm; 10,0 cm va 20,0 cm khi ¢6 mat WSAP duogc trinh
bay trén céc hinh 12, 13, 14.
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24 —— VI =100ml
—a—V2 =150 ml
V3=200ml
V4 =250 ml
—A— V5=300ml

D6 4m con lai coa dét (%)
>

12 4
8
4
0
0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 12. A:nh hieong ciia liong mede twéi dén sy thay doi A dm
mau dat theo thoi gian ¢ do sau 2,0 cm khi c6 mat WSAP

24 —— VI =100ml
s —=—\2=150ml
§ 20 V3 =200ml
& V4 =250ml
ke —&— V5 =300ml
8 16 1
53
E.
= 127
S
o
£ 8]
«©-
[n]
41
0
0 1 2 3 4 5 6
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Hinh 13. Ifl’nh hieong ciia liwong mede twéi dén sy thay doi dé dm
mau dat theo thoi gian ¢ do sau 10,0 cm khi co mat WSAP

24 - —— VI =100ml
—8— V2= 150ml
V3 =200ml
V4 =250ml
—&— V5=300ml

Do 4m con lai cia dét (%)
>

12 A
8 4
4
0
0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 14. .ffnh hiedng ciia lwong mede twéi dén sy thay doi dé dm
mau dat theo thoi gian ¢ do sau 20,0 cm khi ¢c6 mat WSAP
Khi ting thé tich nudc tudi thi ngoai viéc lam ting

lugng nudce céd trong dat, né con céd tac dung lam WSAP

treong manh, nude duoc gilr lai nhiéu din dén d6 4m con
lai cia dat cao hon. Su khéc biét nhit van thé hién & 16p
cach bé mat 2 cm, con & d¢ sau 10 — 20 cm d6 4m cuia dat
giam déan theo thoi gian va theo sy giam cua luong nudc
cho vao.

4. Két luan

Di tong hop duoc vat liéu polyme siéu hip phu nude
(WSAP) tir tinh bot sin bang phan tng dong tring ghép
v6i axit acrylic, khoi mao bang amoni persunfat, khau
mach bang epiclohydrin. Vat liéu tong hop dugc c6 do
hdp thu nude bio hoa 13 352 gam nude/l gam vat liéu
kho. Cac dac tinh hoa 1y cta tinh bot sén va cua vat liéu
WSAP dugc danh gia qua anh SEM va phd IR. Vat lidu
WSAP d3 dugc nghién ctru thir nghiém lam chét giit 4m
trén mau dit thén Cim Né, xi Hoa Tién, huyén Hoa
Vang, thanh ph6 Pa Ning. Két qua nghién ciru cho thay
viéc st dung vat licu WSAP c6 tac dung lam tang dang ké
d6 am ciia dat. Khi sir dung WSAP lam chat giit am cho
16p dét canh tac voi ty 16 1 g WASP cho 1,5 kg dét, sau 5
ngay d6 4m cua 16p dat ¢ do sau 10 — 20 cm van dugc duy
tri 6 muc 10 — 12 %.
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