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Abstract

The superabsorbent polymers (SAPs) were synthesized by graft polymerization of acrylic acid (AA) and acrylamide
(AM) onto tapioca starch (AMS-1 and AMS-2, respectively) using potassium persulfate (KPS) as initiator and N,N'-
methylenebisacrylamide (MBA) as crosslinker. The effects of reaction conditions, such as reaction temperature,
crosslinker and initiator contents, starch content and degree of neutralization on the water absorbency were also
investigated. Surface morphology of 2 samples of SAP was characterized by SEM.

1. MO DAU

Polyme siéu hap thu nudc (SAP) 1a cac polyme
cAu trac mang ludi 3 chidu c6 kha ning hip thu va
gilt mot lugng nude 16n gip hang trim lan khoi
luong cua chinh no, tham chi dudi ap suat va nhiét
d6 cao. Chinh nho tinh chét dic biét nay ma polyme
siéu hap thy nudc di 1a co sé cho nhiéu tng dung
khac nhau nhu bang vé€ sinh [1], hé van chuyen
thudc [2], cam bién [3] va nong nghiép [4]. Cac
polyme nay di dwoc nhiéu nha khoa hoc quan tdm
nghién ctru va hién nay van c6 nhiéu nghién ciru tap
trung vao viéc bién tinh nhim tang do hép thu nudc,
d6 bén gel va toc do hap thu [5].

Tinh bot 13 ngudn nguyén liéu phong ph, ré tién
va c6 kha nang phén huy sinh hoc. Trong nhiing
nam gan day, viéc nghién ctru tong hop polyme siéu
hép thu nude trén co sd qué trinh tring hop ghép cac
vinyl monome nhu axit acrylic, acrylamit,
acrylonitrin 1én tinh bot dugc tién hanh kha phd bién
[6-8]. Trong nhing cong trinh truge, chung t6i da
nghién ciru téng hop, diéu kién téi wu va dong hoc
qua trinh trung hop ghép axit acrylic (AA) va
acrylamit (AM) 1€n tinh bot san [9-11]. Bai bao nay
gi6i thiéu két qua tong hop hai loai polyme siéu hép
thy nude trén co so trung hop ghép AA va AM Ién
tinh bot san c6 mat chat tao lwéi NN'-
metylenbisacrylamit (MBA).

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

_Tinh bot san (Cong ty luong thuc Ha Tay) c6
khoi lugng phan tir trung binh ~860.000; Natri

hypoclorit (Cong ty Hoa chat Viét Tri) c6 ham
lwong clo hoat dong 80 g/l1; Axit acrylic (PA- Trung

Québc) duge cat lai dudi ap sudt giam va lay phan
doan gitta truéc khi sir dung; Acrylamit, kali
pesunfat (KPS), natri hydroxit (NaOH), N,N'-
metylen bisacrylamit (MBA), etanol (C,Hs;OH) déu
14 hoa chét tinh khiét cia Trung Qudc, dugc sir dung
khong qua tinh ché.

2.2. Phwong phap tién hanh
2.2.1. Oxy hod tinh bot

Quéa trinh oxi hod tinh b6t sin bang natri
hypoclorit dugc thyc hién theo quy trinh da duogc
cong bd [12]. Str dung tinh bot oxy hoa co trong
lwong phan tir trung binh 1,36x10*.

2.2.2. Tong hop SAP

Polyme siéu hip thu nuée duoc tong hop trén co
s& tring hop ghép AA (san pham ky hiéu 1a AMS-1)
hodc AM (san phdm ky hiéu 1a AMS-2) 1én tinh bot
c6 mit chat tao ludi N,N'-metylenbisacrylamit
(MBA) str dung chit khoi mao KPS dugc tién hanh
theo quy trinh sau:

Tinh bot dugc phan tan trong nudc cit va dua
vao binh cu 3 cb dung tich 250 ml (ty 1& nudc/tinh
bot = 3/1 ml/g), khudy ¢ 80°C dén khi hd hod hoan
toan, sau do 1am ngudi dén nhiét d6 phong. Dung
dich chtra 0,2 mol AM hoac AA (da duogc trung hoa
mot phan bang dung dich NaOH), chit tao ludi
MBA dugc thém vao binh phan tng, ding nudc cat
dé diéu chinh ndong d6 monome 1a 30%. Hon hop
phan ung dugc suc khi N, dé dudi oxy, gia nhiét dén
nhiét d6 phan tmg va khuay déu trong 30 phut. Phan
tmg dugc bit dau sau khi thém chit khoi mao KPS
va duy tri tc d6 khudy khong ddi. San pham phan
tmg & dang gel dugc cit nho, lam khé trong chan
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khong & 60°C dén khdi lugng khong ddi (m;). San
pham kho dugc ngdm chiét trong etanol (d6i véi
polyme ghép AA) hoic nudc cit (ddi voi polyme
ghép AM) trong 24 gid sau do6 lai lam kho trong
chan khong & 60°C dén khéi luong khong dbi (my).

2.3. Cac phwong phap do dac, danh gia

*Ham luong phan gel ciia san pham dugc xéic
dinh theo cong thirc:

Ham luong phan gel (%) = ™ x 100
m,

*Po hap thu nudc can bang (Q): PO hip thu
nudc can bang cta san pham dugc xac dinh bang
phuong phép tai che. Can chinh xac 0,05g polyme,
dua vao tai che, gan kin lai va ngdm trong 500 ml
nude cat (hodc nude mubi sinh 1) & nhiét d6 phong
(25°C) trong 60 phut. Ly polyme truong ra khoi tai
che, dua 1én gidy loc dé thim hét nudc lién két, sau

Nguyén Thanh Ting va céng sw

d6 can khoi luong polyme da hép thu nudc. Do hap
thu nude can bang dugc tinh theo phuong trinh sau:

m, —my
Qg =—"
ny

Trong d6 m; va my lan luot 1a khéi lugng cua
polyme kho va polyme truong. Q dugc tinh theo g
nudc/g polyme.

*Chyp anh kinh hién vi dién tir quét SEM
(Scanning Electronic Microscopy) dugc thuc hién
trén may FESEM Hitachi S4800 (Singapore).

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia ham lwong chit tao lwéi

Dé nghién ctru anh hudng cia ham lugng chét
tao ludi MBA t&i ham luong phan gel va d6 hap thu

nudc cua cac san pham, tién hanh phan tng véi cac
di€u kién duoc trinh bay trong bang 1 va 2.

Bdng 1: Anh huéng ctia ham lugng chit tao lu6i toi ham lugng phan gel va

d6 hip thu nudc cua san phdm AMS-1

Ham lugng MBA, % 0,01 0,02 0,03 0,04 0,05 0,06
Ham lugng phan gel, % 61,7 83,4 99,3 99,2 99,4 99,2
Q, glg 228 316 410 389 332 271
Diéu kién phan Gng: Ham luogng tinh bot 10%; ham lugng KPS 0,8%; nhiét d§ 70°C; muc d6 trung hoa 75%.
Bdng 2: Anh huéng cua ham luong chat tao luoi t61 ham luong phan gel va
d6 hap thu nudc cua san pham AMS-2
Ham lugng MBA, % 0,016 0,02 0,024 0,028 0,032 0,035
Ham lugng phan gel, % 76,8 87,3 99,4 99,4 99,2 99,3
Q, g/g 204 253 325 281 237 196

Diéu kién phéan tng: Ham lugng tinh bot 10%; ham lugng KPS 1,0%; nhiét 46 70°C.

Két qua cho thiy khi ting ham lugng chét tao
ludi, ham luong phan gel & ca 2 san phidm déu ting.
Diéu nay 1a do ngoai kha ning ndi két giita cac
nhanh ghép véi nhau, gitta cac nhanh ghép véi
homopolyme, chét tao ludi con c6 thé tao gel tryc
tiép nho phan tmg tryc tiép voi monome, han ché sy
tao thanh homopolyme bi hoa tan va ting do hip thu
nude. PO chuyén hoa cia phan ting gan nhu hoan
toan. Tuy nhién, khi ham lugng chit tao ludi cao
hon mdt gia tri gidi han, mat do tao ludi trong gel cod
thé ting, lam giam trong luong phan tir trung binh
gilia cac mét ludi, han ché thé tich tu do dé cac phan
tir nude xam nhap dan dén giam d6 hap thy nude.

San phé‘im AMS-1 ¢c6 do hép thu nudc cuc dai
cao hon so v6i san pham AMS-2 do axit acrylic va
mudi acrylat co do phan cuc cao hon acrylamit.

3.2. Anh huéng ciia ham lwong tinh bt

Anh hudng ctua ham lugng tinh bot dén do hip
thu nudc cua cac san phém dugc trinh bay trén
hinh 1.

Khi ting ham luong tinh bot, d6 hap thu nudc
gidm do gidm ty 1€ cdc nhom chic phén cuc trong
gel, lam giam ai lyc d6i voi nude. Tang ham lugng
tinh bot cling co thé 1am tang mat d cac nhanh
mang ludi nén ca qua trinh khuéch tan ca cac phan
tir dung moi (nudc) va sy mo rong cua mach dai
phéan tir giam.

3.3. Anh huéong ciia nhiét do

Anh hudng cua nhié¢t do dén do hép thu nudc
cua cac san pham dugc trinh bay trén hinh 2. Do
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KPS 1a chat khoi mao nhiét nén n6 phan ly hiéu qua
0 nhiét d6 cao hon nhiét do phan huy. Tang nhiét do
lam ting s6 gbc khoi mao, do d6 tang muc do phan
Ung trung hop. Ngoai ra, tang nhiét d¢ cing lam
tang téc do khuéch tan cua cac monome 1én mach
chinh tinh bt cling nhu nang lugng dong hoc cia
cac trung tAm gbc ting & nhiét do cao lam ting muc
d6 trung hop va do hip thu nudc cua san pham cudi.

——AMS-1
—a—AMS-2

6o s 1 15 0 0 @

Ham hrong tinh bot (%)
Diéu kién phan ¢mg: Ham lugng MBA 0,03% (déi véi
AA) hodc 0,024% (doi véi AM); ham luong KPS 0,8%
(d6i véi AA) hodc 1,0% (d6i voi AM); nhiét do 70°C;
murc d6 trung hoa 75% (doi véi AA)
Hinh I: Anh huong cua ham lugng tinh bot dén do
hap thy nuéc ciia san phdm

3.4. Anh huong ciia ham luwong chit khoi mao

Anh huéng ctia ham luong chat khoi mao téi do
hap thu nuéc cua cac san pham dugc trinh bay trén
hinh 3.

D6 hap thu nude tang khi ting ndng d6 chat khoi
mao dén mot gia tri nhat dinh, sau d6 giam khi tiép
tuc tang chit khoi mao. Khi ting ham luong KPS, s6
géc tu do duoc tao thanh tang dan t&i nhiéu dau

——AMS-1
—=— AMS-2

281
263
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Ham luong chét khoi mao (%)
Diéu kién phan tng: Ham luong tinh bt 10%; ham

lugng MBA 0,03% (d6i v6i AA) hodc 0,024% (dbi véi
AM); mtc d6 trung hoa 75% (d6i voi AA)

Hinh 3: Anh huong cuia ham lugng chét khoi mao
téi do hap thu nude cuia san pham

Tong hop polyme siéu hdp thu nidc...

Do hap thu nudc giam khi nhiét do ting qua cao 1a
do: sy phan huy oxI hoa ctia mach tinh bot do su
phan huy nhiét cia KPS, ting toc do phan mg ngit
mach va chuyén mach ciing nhu sy phan huy KPS
tao thanh O, 1a chét biy gdc tu do, phan tng véi cac
gbc ty do co ban lam giam trong lugng phan tir. Cau
tric mang ludi v6i mach phan tir ngan co thé khong
thuan loi cho su hép thu va gilr nudc.
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Nhiét d6 (46 C)
Piéu kién phan tng: Ham luong tinh bot 10%; ham
lwong MBA 0,03% (d6i v6i AA) hodc 0,024% (dbi véi
AM); ham lugng KPS 0,8% (d6i véi AA) hoic 1,0% (ddi
v6i AM); mire d6 trung hoa 75% (d6i v6i AA)

Hinh 2: Anh huéng cia nhiét do dén do hap thy
nudc cua san pham

mach trong mang lu6i va chiéu dai trung binh cua
mach dong hoc ngén, lam tdng kha nang hép thu
nuée. Tuy nhién, khi tiép tyc ting ham lugng KPS
s& lam tang tbc do ngit mach qua va cham ludng
phan tor va lam giam trong lwong phan t& cua
homopolyme duoc tao ludi, do do6 rut ngén mach dai
phan tir, lam giam thé tich tu do c6 san trong gel dan
t6i giam d6 hap thu nudc [7].
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Mirc d¢ trung hoa (%)
Diéu kién phan tng: Ham luong tinh bt 10%; ham

lvong MBA 0,03%; ham lugng KPS 0,8%; mirc d trung
hoa 75%

Hinh 4. Anh hudng cua mirc dQ trung hoa dén do
hap thu nudc cia san pham AMS-1
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3.5. Anh hwéng ciia mirc d9 trung hoa

Anh hudng ciia mic do trung hoa tdi do he‘ip thu
nude cua san pham AMS-1 duoc trinh bay trén hinh
4. San phém AMS-1 ¢6 do hép thu nudce dat cuc dai
& murc d6 trung hoa 75%. Piéu nay dugc giai thich
la do khi axit acrylic trong mang luéi gel dugc trung
hoa bang NaOH, nhom cacboxylat tich dién 4m
trong mach polyme s& sinh ra mot lyc ddy tinh dién
lam mo rong mang ludi. Lyc day tinh dién tang khi
tang muc do trung hoa dén mot gia tri nhét dinh.
Tuy nhién, tiép tuc ting mirc do trung hoa lam giam
do hép thy nuéc do hi€u ung chén dién tich cia Na*

I-MS x30. Dk SE(M) 1 1!28!2008
(a)
Hinh 5: Anh SEM ctia mau polyme siéu hap thy nudc AMS-2 (a) va AMS-1 (b)

Quan sat hinh 5 thdy ring bé mat cac hat polyme
khong dong déu, gon va c6 cac vi mao quan. Bé mit
gon va c6 cac vi bao quan nay la phu hop cho qua
trinh thdm nhdp clia nudc vao mang ludi polyme.

4. KET LUAN

- Pa nghién ctru diéu kién téi wu dé tong hop 2
san pham polyme siéu hip thu nuéc AMS-1 va
AMS-2 (trung hop ghép AA va AM lén tinh bdt co
mit chét tao ludi MBA). Diéu kién t6i wu dé tong
hop AMS-1 la: ham lugng MBA 0,03%, ham lugng
KPS 0,8%, nhiét d6 70°C, mic dd trung hoa 75%,
do hép thu nudce cuc dai dat dugc 1a 410 g/g. béi véi
AMS-2, diéu kién t6i wu la: ham lugng MBA
0,024%, ham luong KPS 1,0%, nhiét do 70°C, do
hép thu nuée cuc dai la 325g/g.

- Tang ham lugng tinh bot 1am giam d6 hap thy
nudc cta san pham.
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