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(57) Sang ché dé cap dén hop chat copolyme cacboxyl metylxenlulo-Co-

Naacrylat- acrylicaxit-acrylamitdé lam chat h4p thu nudc c6 cong thic (1):
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a, b va c 1a hé s6 mol tuong tng clia acrylamit, axit acrylic va natri acrylat véi ty

Q=g
QX

trong do:

1¢ giita a+b/c nim trong khoang tlr 2 dén 15;
X-R-X 1a gbc ciia N,N-methylen bisacrylamit;
CMC 1a cacboxyl metyl xenlulo c6 ngudn goc tir 14 dita.

Ngoai ra, sang ch& con dé cap dén quy trinh san xuét hgp chét copolyme
cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit véi cacboxyl metyl
xenlulo dugc chiét tir 14 dita, hop chat theo sang ché c6 kha nang phan huy sinh
hoc va c6 kha nang hép thu t6i 600g nudc/g copolyme.
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Linh vuc ky thuit dwoc dé cap
Sang ché thudc linh vuc hoa tmg dung, cu thé 1a dé cap dén hop chit copolyme
cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acryl amit dé lam chat hap thu nudc

va quy trinh san xudt hop chét nay tir 14 dia.

Tinh trang k§ thuit ciia sang ché

Chat siéu hip thu nudc 1a mot hop chit duge ung dung rat phd bién trong nhiéu
linh vuc cta doi sdng, nhu dung lam chat hut 4m, chit lam kho, ing dung san xuét cic
mat hang v¢ sinh, ta 16t tré em va trong céac linh vuc y hoc.

Hop chat siéu hdp thu nuéc rat quan trong ddi voi san xudt nong nghiép. N6 la
mot hop chét copolyme, con dugc goi 1a hat nudce, c6 khad ndng hit va gilt nuédce lén t6i
1000g/g, sau d6 nha cham din dé cung cip d6 4m cho ciy trong trong thoi gian dai
khong c6 mua hodc thiéu nuéc tudi. Sau 30-45 ngay hat s& nha hét nudc, hat gitr 4m
lai tré vé kich thudc ban dau, va tiép tuc hut nude khi gap mua hodc dugce tudi, nho
vy nudc duge sir dung mot cach tiét kiém, do khong bi thét thoat vao dit qua nhiéu
sau khi mua (hodc tudi) va khong bi bdc hoi nhiéu do hat polyme giir nudc va nha ra
tir tir. Viéc ché tao ra hop chét siéu hép thu nuéc 1a rit can thiét.

Hién da c6 nhiéu loai copolyme dugc nghién ctru vé kha nang hap thu nudc, vi
du, chét siéu hép thu nude c6 thé duoc ché tao tir Na acrylate, axit acrylic, acrylamit.
LU Shao-Jie, LIU Rui-xian va ZHAO Zhu-xuan (LU Shao-Jie, LIU Rui-xian va
ZHAO Zhu-xuan, Synthesis and water absorbency of super-absorbent terpolymer of
P[Na(AA-ATBS-AM)], Transactions of Tiganjin University, Vol. 7, No. 4 (2001).
273-276) da ché tao copolyme siéu hip thu nudc tir axit acrylic cing acrylamido
tertiary butyl sunfonic axit dugc trung hoa mot phan bang dung dich NaOH tron voi
acrylamit bang phwong phap tring hop huyén phu nguoc, su dung sorbitan
monostearat 1a chit tao huyén phi, amonium persunfat lam chéat khoi mao va
xyclohexan lam dung moi. Kha ning hat va ngdm nudc cia loai copolyme nay kha
cao, dat tr 600-700 g/g. Tuy nhién, polyme nay khong c6 kha nang phén huy.

Polyacrylamit khong ioﬁ (PAAm) hydrogel ciing da dugc ché tao bing ba
phuong phap: tring hop & nhiét do phong, tring hop cryo va tring hop cryo c6 bién
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d6i. Thu dugc anionic PAAm hydrogel sau khi thiy phan nonionic hydrogel trong moéi
truong kiém. Cho thiy ring tuy thudc vao phuong phap ché tao, cac hydrogel c6 cdu
tric 16 x6p khac nhau va PAAm hydrogel sau khi thuy phén rat nhay cam véi pH cua
mdi truong. Nhuge diém co ban clia hé chat siéu hip thu nay Ia rat kho phéan huy trong
mdi truong. D& khic phuc han ché trén nguoi ta dd ghép cac hydrogel nay véi cac cdu
tr ngudn gdc tu nhién d& phan huy, vi du, tinh bot, chitosan, carageenan. Mohammad
Sadeghi va Hossein Hosseinsadeh (Mohammad Sadeghi va Hossein Hosseinsadeh,
Synthesis and swelling behavior of Starch-Poly (Sodium Acrylate-co-Acrylamide)
Superabsorbent Hydrogel, Turk. J. Chem, 32 (2008),375-388) ciing da tdng hop
copolyme tinh bot-Poly(Natri Acrylate-co-Acrylamit) 1am chat siéu hdp thu nuée. San
pham c6 kha nang hut va ngdm nudc twong ddi cao (khoang 555g/g).

Junping Zhang, Li Wang va Aiquin Wang (Junping Zhang, Li Wang va Aiquin
Wang, Preparation and behavior of Fast swelling Superabsorbent Hydrogel based on
Starch-g-Poly (acrylic axit-co-sodium acrylate), acromol. Mater. Eng. 291 (2006),
612-620) dd ché tao chét siéu hip thu nudc trén co s& tinh bot ngo: Starch-g-
Poly(acrylic axit-co-natri acrylate). Copolyme thu dwgc c6 kha ning ngam nudc rat
nhanh, nhung mirc d6 ngdm nudc khong cao, chi dat khoang 90g/g. Tuy nhién, hé hop
chat nay ciing c6 nhimng yéu diém. Chung c6 thé phan huy trong moéi truong, nhung gia
thanh tuong dbi cao, do cong nghé ché tao chung phurc tap. Mat khac, st dung tinh bot
phéi canh tranh v6i thuc phém, con tinh bét sén hién tai phai canh tranh véi nganh san

xuat xdng sinh hoc.

Hop chét polyme chira din xuét cta xenlulo c¢6 kha ndang phéan huy sinh hoc. ba
c6 mot sb cdng trinh dé cap dén viée st dung xenlulo dé ché tao polyme siéu hép thu
nudce. Qian Zhao, Jianzhong Sun, Yuteng Lin, Qiyun Zhou, Study of the properties of
hydrolyzed polyacrylamide hydrogels with various pore structures and rapid pH-
sensitivities, Reactive and Functional PolymersVol.70, Issue 9, (2010), 602-609) da
ché tao thanh cong copolyme siéu hép thu nudc bang phan ting dong tring hop Natri-
acrylat vao mach cacboxyl metyl xenlulo (CMC). Két qua cho thiy ring, day la mot
phuong phap don gian va copolyme thu dugc pht hgp cho ing dung trong y hoc. Jian
Zhang va c4c cong su ciing da téng hop hydrogel siéu hép thu nudc bang cach dong
trung hop ghép axit acrylic, acrylamit v6i hemixenlulo (Jian Zhang,1 Huining Xiao,2
Na Li,1 Qingwei Ping,1 Yi Zhang, Synthesis and characterization of super-absorbent
hydrogels based on hemicellulose, Journal of Applied Polymer Science, (2015), DOI:
10.1002/app.42441). Két qua nghién ctru chi ra ring bé mit dang lugn séng va cau
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tric mang ludi rong da cai thién dang ké d6 hut nuéc cia hydrogel. Pairote
Klinpituksa va Patchareeya Kosaiyakanon (Pairote Klinpituksa, Patchareeya
Kosaiyakanon, Superabsorbent Polymer Based on Sodium Carboxymethyl Cellulose
Grafted Polyacrylic Acid by Inverse Suspension Polymerization, Hindawi
International Journal of Polymer Science, (2017), doi.org/10.1155/2017/3476921)
cling da tong hop duoc copolyme trén co s6 CMC va axit acrylic da trung hoa bing
dung dich NaOH c¢6 kha ning hut nude cat dat 545 g/g va dung dich NaCl 0,9% dat 44
g/g.

Tuy nhién, van can c6 cai tién nham tao ra duoc loai copolyme c6 kha nédng hép
thu nudc cao, c6 kha nang phan hiy sinh hoc va ¢ thé st dung dé 1am chét gitr nuge

va nha hép thu str dung trong néng nghiép.

Ban chat k§ thuét ciia sing ché

Dé giai quyét cac van dé néu trén, sang ché dé xuat hop chét copolyme cacboxyl
metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit dé lam chat hdp thu nudc va quy
trinh san xut hop chit nay tir 1a dua.

Theo khia canh thir nhét, sang ché dé& cap dén hop chit copolyme cacboxyl metyl
xenlulo-Co-Naacrylat-acrylic axit-acrylamit dé lam chat hap thu nudc, trong do hop

chét nay c6 cong thirc chung (1) sau:

——CMC—~CHT—$H CHT—?H CHT—$H CHT—$H (?+—CHT—CMC*A
CO ?O ?O ?O ?O
NH», OH ONa| X
a b c |
"

|
1
R
| ()
; ;
?O ?O
—CMC—CH,—CH CHT—$H CHT—$H CHT—$H H—CH;— CMC—
?O ?O ?O
NH» OH ONa
a b c

trong do:

a, b va ¢ 1a hé sb mol twong Gng cua acrylamit, axit acrylic va natri acrylat véi ty 1€
gita a+b/c nam trong khoang tir 2 dén 15;
X-R-X 1a gbc ctia N,N-methylen bisacrylamit;

CMC la cacboxyl metyl xenlulo c6 ngudn gc tir 14 dira.

-4-



21428

Theo mdt phuong an uu tién, hop chit theo sang ché co ty 16 hé sé mol tuong
ng clia acrylamit (a), axit acrylic (b) va natri acrylat (c) véi (a+b)/c nam trong khoang
tir 13 dén 14.

Theo modt phuong 4n uu tién, hop chét theo sang ché c¢6 ty 1é hé sb mol gitra axit
acrylic (b) va acrylamit (a) nam trong khoang tir 1 dén 10.

Theo mot phuong 4n wu tién, hop chét theo sang ché ¢o ty 16 hé sé mol gifta axit
acrylic (b) va acrylamit (a) nim trong khoang tir 4 dén 6.

Theo khia canh thit hai, sang ché dé cap dén quy trinh san xuat hop chét cacboxyl
metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit theo séng ché, trong d6 quy trinh
ndy bao gdm céac budc:

a) Téach xenlulo tir 14 dra bang cach thu 1a dira, rira sach va nghién dén kich
thude khoang Smm, sau d6 ngdm trong dung dich NaOH 1M theo ty 1€ 14 dtra/dung
dich NaOH 1a 1/2,5 trong 2 gio, phan ba dugc rira bing nudc néng va xir 1y tiép bang
béng hdn dich axit HNO; va etanol (ti 1€ 1:4) theo ty 1€ khéi luong chat ran va thé tich
dung dich 1a 1:2,5 & 90°C trong 1 gid, sau khi loai phan dich, phan ba duoc rira sach va
siy kho & 60°C r6i nghién dén kich thude <0,5mm, thu duoc san pham soi xenlulo tir
14 dira;

b) Tong hop cacboxyl metyl xenlulo bang cach phan tan soi xenlulo thu dugc tu
budc a) trong isopropanol theo ty 1& 1:20 (khdi lugng/thé tich), sau dé bd sung NaOH
tao ra dung dich chira 2% NaOH trong diéu kién khudy lién tuc trong 1 gio & nhiét do
phong, tiép d6 bd sung monocloroaxetat (MCA) va khudy lién tuc trong 1,5 gior roi dé
phan ing xay ra trong tai nhdm & nhiét d§ 60°C trong 3,5 gid, san pham dugc ria sach
ba lan bang metanol va két taa lai trong axeton va sy 0 60°C thu dugce san pham

cacboxyl metyl xenlulo; va

c¢) Toéng hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-
acrylamit bang cach hoa tan san pham cacboxyl metyl xenlulo thu dugc ¢ budc b)
trong nudce cét & nhiét dd6 60°C, sau do bd sung hon hop acrylamit va axit acrylic da
trung hoa mot phan bang NaOH tao thanh dung dich déng nhat, tiép d6, bd sung chat
xuc tdc amoni persulfat va N,N-methylen bisacrylamit va, khudy déu trong 5 phut &
nhiét d6 phong tao thanh dung dich, tiép d6 bd sung hdn hop cyclohexan chira chat
nhil hoa Sorbitan stearat trong diéu khién khudy lién tuc va suc khi N, trong 2 gio &

60°C, sau d6 khdi copolyme duoc cit nhd va ngdm trong etanol qua dém va sy &
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60°C trong 8 gid, nghién nho thu duoc san pham hop chit copolyme cacboxyl metyl
xenlulo-Co-Naacrylat-acrylic axit-acrylamit dang bot.

Theo mét phurong 4n wu tién ciia quy trinh theo sang ché, trong do ty 1é mol gitta
cacboxyl metyl xenlulo véi véi axit acrylic va acrylamit st dung trong budc ¢) la tur
5% dén 50% phan khéi lwong, ty 1 mol gifta axit acrylic véi acrylami la 6, va mire do
trung hoa axit acrylic va acrylamit tao dung dich ddng nhét bing NaOH la tir 60 dén
85%.

Theo mot phwong 4n wu tién ciia quy trinh theo sang ché, trong do6 ty 1& amoni
persulfat va N,N-methylen bisacrylamit, doc lap 1a tir 0,5 dén 2,5% phan khdi lvong so
v6i tong lwong monome axit acrylic va acrylamit dugc st dung trong budc c).

Theo mdt phuong 4n wu tién cia quy trinh theo sang ché, trong d6 dung moi dé
tong hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit la

cyclohexan chira tir 0,5 dén 3% chét nhii héa sorbitan stearat.

Hop chét copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit
theo sang ché c6 kha niang hép thu nudc 1én t6i 600g nudc/g copolyme, thich hop ung
dung lam chét giit nudc dé cung cép nude cho cdy trong hodc dugc Umg dung trong
viéc hép thu va nha chdm phéan boén, cu thé 1a phén ure va NPK, phuc vu cho san xuét

ndng nghiép.

Mo ta vin tit cac hinh vé

Hinh 1 14 phd hip thu hong ngoai xenlulo tach tir 14 dira.

Hinh 2 1a ph6 hép thu hdng ngoai ctia cacboxyl metyl xenlulo ché tao tir xenlulo
tach tur 14 dua.

Hinh 3 1a phd hip thu hdng ngoai cia copolyme cacboxyl metyl xenlulo-Co-
Naacrylat-acrylic axit-acrylamit theo sang ché.

Hinh 4 12 phd cong huong tir hat nhan cua copolyme cacboxyl metyl xenlulo-Co-
Naacrylat-acrylic axit-acrylamit theo sang ché.

Hinh 5 14 két qua phan tich nhiét TGA trong ving nhiét do tir 25°C dén 600°C
cua copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit theo sang

r
A

che.
Hinh 6 14 két qua phan tich nhiét TGA trong ving nhiét do tir 25°C dén 600°C
cua copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit theo séng

14
A

ché.
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Mo ta chi tiét sang ché
Sau day, sang ché mé ta chi tiét cac phuong an thuc hién cu thé, tuy nhién cac
phwong 4n nay chi nhim muc dich nhim boc 16 sang ché chir khéng nham muc dich
han ché pham vi yéu cau bao ho cta sang ché.
Theo khia canh thir nhét, sang ché d& cap dén hop chit copolyme cacboxyl metyl
xenlulo-Co-Naacrylat-acrylic axit-acrylamit dé lam chét hip thu nudc, trong d6 hop

chét nay c6 cong thirc chung (1) sau:

——CMC——CHT—$H CHT—$H CHT—?H CHT—$H ?H—CHT—CMC—~
CO ?O ?O ?O ?O
NH; OH ONa| X
a b c |
"

|
1
R
| (1)
i ;
?O ?O
—CMC—CH,—CH CHT—?H CHT—$H CHT~$H- H—CHy—CMC—
?O $O ?O
NH> OH ONa
a b c

trong do:

a, b va ¢ 1a hé s6 mol tuong ung cua acrylamit, axit acrylic va natri acrylat vai ty 1€

gita a+b/c nim trong khoang tir 2 dén 15;
X-R-X 14 gbc ctia N,N-methylen bisacrylamit;
CMC la cacboxyl metyl xenlulo c6 ngudn gbc tir 14 dira.

Hop chét copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit
c6 cong thic (1) theo sang ché co kha ning hdp thu nudc l1én t6i 600g nudc/g
copolyme, thich hop ing dung lam chit gift nuéc dé cung cip nude cho cay trong hoic
dugc tng dung trong viéc hép thu va nha chdm phan boén, cu thé 1a phéan ure va NPK,
phuc vu cho san xut néng nghiép.

Theo mot phurong 4n wu tién, hop chét theo sang ché c6 ty 1& hé sb mol tuong
ung cua acrylamit (a), axit acrylic (b) va natri acrylat (¢) v6i (at+b)/c ndm trong khoang
tir 13 dén 14.

Theo mot phuong 4n wu tién, hop chit theo sang ché co ty 16 hé s mol gifta axit

acrylic (b) va acrylamit (a) nam trong khoang tir 1 dén 10.
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Theo mdt phwong 4n wu tién, hgp chét theo sang ché co ty 1& hé sb mol gitra axit
acrylic (b) va acrylamit (a) ndm trong khoang tir 4 dén 6.

Theo khia canh tht hai, sang ché d& cap dén quy trinh san xuit hop chét
copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit theo sang ché,
trong d6 quy trinh nay bao gdm cic budc a) tach xenluloza tir 14 dia ; b) tong hop
cacboxyl metyl xenlulo; va ¢) tong hop copolyme cacboxyl metyl xenlulo-Co-

Naacrylat-acrylic axit-acrylamit.

Trong budce tach xenlulo tir 14 dia, 14 dra dugc thu hai, rira sach va nghién dén
kich thuéc khoang Smm. Tiép d6, ngdm bot 14 trong trong dung dich NaOH 1M theo
ty 1€ 14 dora/dung dich NaOH 1a 1/2,5 trong 2 gio. Sau khi ngdm, loai bo dung moi,
phin ba duoc rira bing nudc néng va xur 1y tiép bang bang hdn dich axit HNO; va
etanol (ti 1& 1:4) theo ty 1& khdi lwong chét ran va thé tich dung dich 1a 1:2,5 & 90°C
trong 1 gi0. Sau khi ngdm, loai bo phén dich, phé”m ba duoc rira sach va séy kho & 60°C
roi nghién dén kich thugc <0,5mm, thu dugc san phém so1 xenlulo tir 14 dura.

Céc tac gia sang ché da bt ngd phat hién ra rang, xenlulo thu dugc tir 14 dira néu
trén ¢6 dac tinh vuot troi khi tao thanh copolyme trong viéc khoa cac phan tir nudec,

thich hgp dé tao copolyme hép thu nuéc.

Trong buédce téng hop cacboxyl metyl xenlulo, phr?m so1 xenlulo thu duoc tur la
dira ¢ trén dugc phén tén trong isopropanol theo ty 1¢ 1:20 (khdi luong/thé tich). Tiép
d6 bd sung NaOH dé tao ra dung dich chira 2% NaOH. Trong qua trinh nay, hon dich
duoc khudy lién tuc trong 1 gid & nhiét do phong. Tiép do6, bd sung monocloroaxetat
(MCA) va khudy lién tuc trong 1,5 gio. Tiép d6 dé phan ung xay ra trong tai nhom &
nhiét d6 60°C trong 3,5 gid. San phdm duoc rira sach ba lan bang metanol va két tia

lai trong axeton va sy & 60°C thu duoc san pham cacboxyl metyl xenlulo.

Trong budc téng hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic
axit-acrylamit, san phdm cacboxyl metyl xenlulo thu dwgc & trén duoc hoa tan trong
nudce cit & nhiét d6 60°C. Tiép do bd sung hdn hop acrylamit va axit acrylic da trung
hoa mot phan bang NaOH tao thanh dung dich ddng nhét.

Theo mot phuong 4n wu tién, ty 1€ mol gitta cacboxyl metyl xenlulo véi véi axit
acrylic va acrylamit s dung trong qua trinh nay la tir 5% dén 50% phén khdi lugng.
Theo cac phuong an wu tién, ty 1€ nay 1a 1, 10, 15, 20, 25, 30, 35, 40, 45 hodc 50%
phan khéi lwong. Ty 18 mol gitra axit acrylic véi acrylamit la 6. Mtrc d0 trung hoa axit

acrylic va acrylamit tao dung dich déng nhit bing NaOH la tir 40 dén 85%, t6t hon la
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tir 60 dén 80%, tot nhat 14 65%. Khi d6, s& tao ra dugc copolyme c6 kha nang hap thu

nudc 1én nhat.

Sau khi thu dugc dung dich dong nhat, tiép tuc bd sung chit xuc tic amoni
persulfat vd N,N-methylen bisacrylamit va khudy déu trong 5 phut & nhiét do phong
tao thanh dung dich dong nhit. Theo mdt phwong 4n wu tién cta quy trinh theo sang
ché, trong do ty 1€ amoni persulfat va N,N-methylen bisacrylamit, doc lap la tur 0,5 dén
2,5% phan khdi luong so véi téng luong monome axit acrylic va acrylamit. Nghia 1a
lwong amoni persulfat va luwong N,N-methylen bisacrylamit tinh theo tong luong
monome axit acrylic va acrylamit 1a tir 0,5 dén 2,5%, tuong tng. Theo mdt phuong an
vu tién, luong amoni persulfat va lugng N,N-methylen bisacrylamit tinh theo tdng

lwong monome axit acrylic va acrylamit 1a tir 1,0 dén 1,5%, tuong ung.

Saﬁ khi thu duge dung dich dong nhét, b6 sung dung moi cyclohexan chira chét
nhil hoa sorbitan stearat trong diéu kién khuéy lién tuc va suc khi N, trong 2 gio O
60°C. Theo mdt phwong 4n vu tién, dung méi dé téng hop copolyme cacboxyl metyl
xenlulo-Co-Naacrylat-acrylic axit-acrylamit 1a cyclohexan chta 0,5 dén 3% chét nhii
hoa sorbitan stearat ¢é phan (mg xay ra hoan toan. Theo mét phuwong 4n wu tién, ty 16
khdi lwvong ctia dung moi cyclohexan va nude thay ddi tir 1 dén 5, tdt nhét 1a tir 3 dén
4. Theo mdt phuong an uu tién, ty 1& khéi luong cia chét tao huyén phu sorbitan
stearat va cyclohexan thay doi tir 0,5% dén 3% phan khéi luong, t6t nhit 1a tir 1 dén
2% phan khéi lugng. Sau khi phan tmg xay ra, khéi copolyme dugc cit nhé va ngam
trong etanol qua dém va siy & 60°C trong 8 gid, nghién nho thu duoc san phdm hop
chit copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit dang bot.

Hop chét copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit
c6 cong thirc (1) theo sang ché c6 kha niang hip thu nudc 1én toi 600g nudc/g
copolyme, thich hop ting dung 1am chét gitt nude dé cung cip nude cho ciy trdng hoic
du’go tmg dung trong viéc hdp thu va nha cham phén bon, cu thé 1a phan ure va NPK,

phuc vu cho san xuét nng nghiép.

Vi du thue hién sang ché

Vi du 1. Tong hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-
acrylamit

Pé tdng hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-
acrylamit, tién hanh thu héi 1a dtra, phoi kho, nghién nho dén kich thude khoang 5mm.
Sau d6 cén 200 g 14 dd nghién va ngam trong 500 ml dung dich NaOH IM¢ 90°C
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trong 2 gio. Sau d6 loc phan dich bang gidy loc, thu phan ba, sau khi rira 3 l4n bang
nudc nong, phﬁn ba ndy duogc hoa vao 500 ml hdn dich axit HNO50,5M va etanol (ty
18 1:4) va giit & 90°C trong 1 gid. Phan dich duoc loai bo bang gidy loc va rira phan ba
3 1an bang nudc néng rdi sdy & 60°C dén khbi luong khong ddi. Sau khi nghién dén
kich thuéce khoang Smm, thu dugc 12,5g soi xenlulo.

Tiép d6, phan tan 12,5g soi xenlulo thu dugc & trén trong 250 ml isopropanol,
sau d6 bd sung 27,5 ml NaOH 20% va khudy lién tuc trong 1 gio & nhiét do phong.
Tiép d6 bd sung 1g monocloaxetic (MCA) vao hdn hop trén va khudy lién tuc trong
1,5 gid va rét vao tui nhom va dat trong ti sdy & 60°C trong 3,5 gio. San pham duoc
rira sach 3 1dn bang metanol, két tia lai trong axeton va sdy & 60°C dén khdi luong

khong d6i, thu dugc 15,62 g san pham cacboxyl metyl xenlulo.

Ldy 2 g cacboxyl metyl xenlulo hoa tan trong nudc cit & nhiét d6 60°C trude khi
tron v6i hdn hop 3 g acrylamit va 18 g axit acrylic da trung hoa bang 32,5 ml NaOH
5M. Sau d6, bd sung 0,21 g chat xtic tac amoni persulfat va 0,21 g N,N-metylen
bisacrylamit da hoa tan trong nu6c cét. Phan dich nay dugc khudy déu trong 5 phut &
nhiét do phong tao thanh dung dich chit phan tng. Tiép theo, nhé giot dung dich chét
phan tng vao trong méi truong phan tng 1a hdn hop 125 ml xyclohexan chira 2g chét
nhil hoa sorbitan monostearat (Span-60). Phan ung dugc thuc hién trong moi truong
tro suc khi N, trong 2 gio & 60°C, khudy lién tuc. Két thuc phan tmg, khéi copolyme
duoc cit nho va ngdm trong etanol qua dém, sau d6 sdy ¢ 60°C trong 8 gid, nghién
nho thu duge 26,52 g san phidm copolyme cacboxyl metyl xenlulo-Co-Naacrylat-

acrylic axit-acrylamit dang bot min.

Vi du 2: Xdc dinh ciu triic ciia xenlulo va cacboxyl metyl xenlulo tir ld dira

Pé xac minh ciu tric ctia xenlulo vacacboxyl metyl xenlulothu dugc trong qua
trinh tong hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit
& Vi du 2, tién hanh kiém tra béng phé hf)ng ngoai. Két qua duogc thé hién trén Hinh 1
va Hinh 2.

Hinh 1 13 phd hép thu hdng ngoai ctia xenlulo tach tir 14 dtra. Theo d6 thiy ring,
xuét hién dinh céac pic tai 3439 cm’'va, 1639 cm™ dic trung cho dao dong kéo cua
nhém —OH tur do va nhém —OH hép thu. Pinh pic tai 2895 ecm™ dic trung cho dao
dong cua lién két —C-H (CH,). Céc dinh pic tai 1162 em”, 1113 em™, 1062 cm™ dac
trung cho vong pyran cua xenlulo. Cac dinh pic tai 1427 cm™ va 1373 cm™ dac trung
cho dao ddng bién dang trong va ngoai mat phang ciia nhom -O-CH. Nhu véy phd

FTIR d4 ching to san pham xenlulo thu dugc da sach hét cac tap chét.
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Hinh 2 12 phd hép thu hdng ngoai ciia cacboxyl metyl xenlulotir 14 dira. Theo do,
thdy rang, xuat hién dinh cac pic tai 3502 cm™ dic trung cho dao dong kéo ciia nhom -
OH tu do va nhom —OH hép thu. Dinh pic tai 2927 em™’ dic trung cho dao dong cua
lien két —C-H (CH,). Cac dinh pic tai 1168cm™, 1116cm™, 1068cm™ dic trung cho
vong pyran cia xenlulo. Cac dinh pic tai 1429 cm™ va 1400 cm™' dac trung cho dao
dong bién dang trong va ngoai mat phing ctia nhém -O-CH. Nhom cacboxyl da dugc
ghép 1én cédc mach xenlulo duoc khéng dinh béng su xuét hién dinh pic tai 1678 cm’
dac trung cho lién két C=0. Céc dinh pic tai 1597 cm™ va 1506 cm™ dic trung cho lién
két Na*-0-C=0. Nhu vay phd FTIR d3 minh chimg cAu tric cua san phim xenlulo
cacboxyl metyl (CMC).

Két qua tong hop phd hép thu hdng ngoai dugc néu trong Béang 1.

Bang 1: Két qua do dinh hép thu hong ngoai cia cac nhom lién két trong phan tu

xenlulo va xenlulo cacboxyl metyl tach tir 14 dira

A s -1
Nhém So song (cm™)
» Xenlulo CMC
-OH 3439, 1639 3502
C-H (cta —CH3va —CH,-) 2895 2979
CAu tric Pyran
-C=0 1162, 1113, 1062 1168, 1116, 1068
Na'™-0-C=0 - 1678
-O-CH 1597, 1506
1375, 1427 1400, 1429

Vi du 3. Xdc dinh kha ning hip thu nwéc ciia copolyme cacboxyl metyl xenlulo-Co-

Naacrylat-acrylic axit-acrylamit

Dé xac dinh kha ning hép thu nude cua copolyme cacboxyl metyl xenlulo-Co-
Naacrylat-acrylic axit-acrylamit theo sang ché. Mau copolyme thu dwoc tir Vi du 1
duoc thir nghiém, tién hanh thtr nghiém v6i cac miu khéc nhau bao gdm nudc cét
(TN1), nu6c may (TN2) va nude mudi sinh ly (TN3).

Thtr nghiém dugc tién hanh véi mau copolyme dugc san xuét theo nhu quy trinh
néu trong Vi du 1 véi cac ty 1€ cacboxyl metyl xenlulo (CMC) thay dbi tir 5% dén
50% theo khéi lwong. Mdi nhém thu nghiém duoc tién hanh véi 1 gcopolyme mau.

Luong copolyme nay duge cho vao coc thity tinh 1000 ml, bb sung 800 ml mau nudc
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theo TN1, TN2 va TN3 vao ngim trong 24h, sau dé loc bo nudc du, can khdi lugng

copolyme da ngdm nudc. Két qua thir nghiém duoc thé hién trong Bang 2.

Bang 2. Kha niang hép thu nudc ciia copolyme vé6i cac mau khac nhau

stt Nhom Khéa nang hap thu | Kha nang hip thy
(g) (CMC 5%) (g) (CMC 50%)

1 TN1 600 200
2 TN2 300 120
3 TN3 50 25

Theo d6 thiy ring cac mau c6 ham lugng cacboxyl metyl xenlulo thay doi tir 5%
dén 50% phan khéi luong cho thiy nhém TN cho két qua dd hap thu nudc cit trong
khoang 600 g/g dén 200 g/g, nhém TN2 cho két qua do hip thu nudc may trong
khoang 300 g/g dén 120 g/g va trong dung dich nudc mudi an nong do 0,9% cho két
qua d6 hip thu nudc trong khoang 50 g/g dén 25 g/g.

Vi du 4. Thir nghiém khd ning nha hip thu nwéc ciia copolyme cacboxyl metyl

xenlulo-Co-Naacrylat-acrylic axit-acrylamit

Pé x4c dinh kha nang nha nudc cia copolyme theo sang ché, trude tién cho mu
copolyme ngam nuéc téi da & nhiét d6 phong, d6 4m 65% (3 ngay dém) nhu trong Vi
du 3. Sau d6 tach hét nudc bang cach st dung phéu xdp (16 rdy 100 mesh). Cho mau
vio mot dia petry, cAn mau va phoi trong khong khi, nhiét do 25°C, d6 4m 65%. Hang
ngdy cAn mau mot 1an va tinh phan traim lugng nude bi tén hao dén khi khéi luong
khong thay doi. Két qua cho thay két, thoi gian nha cham cua nudc cit 1a 15-16 ngay
dém, nudc may 1a 14-15 ngay dém va dung dich nudc NaCl 0,9% 1a 9-10 ngay dém.

Két qua nay cho thay, copolyme theo sang ché c6 kha ning Umg dung dé giir
nudc va nha hép phu, thich hop st dung dé lam vat liéu gilt nudc st dung dé nha nuoc,
nh4 phéan bén cho cay trong.

Vi du 5: Xdc dinh ciu triic ciia copolyme cacboxyl metyl xenlulo-Co-Naacrylat-
acrylic axit-acrylamit

Pé xac minh cdu tric cta copolyme cacboxyl metyl xenlulo-Co-Naacrylat-
acrylic axit-acrylamit & vi du 1, tién hanh kiém tra bang phd hdng ngoai va phd cong
hudng tir hat nhan proton. Két qua duoc thé hién trén Hinh 3 va Hinh 4.

T hinh 3 c6 thé thiy, phd hong ngoai FTIR ciia copolyme cacboxyl metyl

xenlulo-Co-Naacrylat-acrylic axit-acrylamit xuit hién cac dinh pic tai 3620 cm™ va
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3647 cm’! ddc trung cho dao dong cua lién két O-H; cac dinh pic tai 2922 cm’! va
2856 cm’! ddc trung cho dao dong cua lién két C-H (cua -CH va -CH,). Su xuét hién
cac dinh pic tai 1739 cm” va 1693 cm™ dac trung cho dao dong cua lién két C=0 cua
axit va amit. Pdc biét, cac dinh pic tai 1577 cm’ va 1456 cm’! dac trung cho dao dong
clia mudi Natri cacboxylat. Cac dinh pic tai 1400 cm™, 1317 em™'va 1165 cm’™ dac
trung cho dao dong cua lién két C-N, C-H, C-C. Su xuét hién céac dinh pic tai 1018 cm”
'va 852 ecm™ dic trung cho cdu lién két C-O-C gifta cac vong duong va C-H f-
glycosit cia CMC. Nhu vay, phd FTIR da dic trung cdu tric cta san phAm BioSAP
copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamitchtra 10%
CMC.

Tir hinh 4 c6 thé thdy, phd cong hudng tir hat nhan 'H-NMR cia copolyme
cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit xudt hién cac dinh pic
trong khoang 0,83-0,86 ppm va dinh pic tai 1,39 ppm dac trung cho proton cua axit
acrylic. Cac dinh pic trong ving 2,08 dén 2,23 ppm dic trung cho proton cua
acrylamit. Cac Cac dinh pic trong ving 2,08 dén 2,23 ppm dic trung cho proton cia
acrylamit. Cac dinh pic trong ving 3,0 dén 3,46 ppm dic trung cho proton cia CMC.
Nhu viy, cing v6i phd FTIR, két qua phé H-NMR da khing dinh c4u tric cta san
pham BioSAP copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit
chtra 10% CMC.

Vi du 6: Xdc dinh dp bén nhiét ciia copolyme cacboxyl metyl xenlulo-Co-Naacrylat-

acrylic axit-acrylamit

Dé x4c minh d6 bén nhiét cua copolyme cacboxyl metyl xenlulo-Co-Naacrylat-
acrylic axit-acrylamit & vi du 1, tién hanh kiém tra gian dd phan tich nhiét TGA trong
viing nhiét d¢ tir 25°C dén 600°C, ki hiéu mau Bio-SAP. Pdng thoi da tién hanh phan
tich mau copolyme khong chira cacboxyl metyl xenlulo ki hiéu la SAP. Két qué dugc
thé hién trén Hinh 5 va Hinh 6.

Tir hinh 5 va hinh 6 c6 thé thdy, copolyme c6 chira CMC, qué trinh phan huy
nhiét dién ra phtrc tap hon mau khong chira CMC, ¢6 thé do sy hinh thanh lién két hoa
hoc gitta CMC va cdc monomer acrylic axit, acrylamit va acylat. Tuy nhién, do mét
khéi lugng sau qua trinh phan hiy nhiét tir 25°C dén 600°C ciia mau copolyme c6
chira CMC cao hon dang ké so voi méu khéng chira CMC, két qua giam 59,3% va
48,1% khdi lugng tuong tmg véi mau co va khong c6 CMC. Nhu vy, viéc dua CMC
vao trong copolyme da ting kha ning phan huy nhiét cho vt lidu, gop phan lam ting

kha nang phan huy sinh hoc.
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Hiéu qua dat dwoc cia sang ché

Hop chat copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit
theo sang ché duoc san xuét tir xenlulo tir 14 dtra cho phép hép thu nudc vuot trdi va cd
kha ning phan huy sinh hoc. Diéu nay cho phép giai quyét dugc vin d& xur 1y phé
pham cua cac ndéng trudong trong dira va cho phép tao ra duoc loai copolyme c6 kha
nang hép thu nude vuot troi (1én t6i 600 1an khébi lwong). Hop chat nay 1a hiru ich dé
sir dung trong néng nghiép nham cung cp nudc cho cdy trong, dic biét & nhirng noi
han han, giam dugc luong nude tudi.

Biang cach didu chinh ty 16 monome ban du cling nhu muc trung hoa axit acrylic
va acrylamit bang natri hydroxit thich hop, copolyme theo sang ché c6 kha ning hép
thu nude mot cach dang ké. Cu thé, n6 6 thé hap thu nude cit 600 g/g, nude may 400
g/g va dung dich nuéc mudi an 50 g/g.

Quy trinh san xuit copolyme don gian, dé thuc hién, c6 thé san xudt nhanh
chong, loai chét siéu hap thu nude nay ¢6 kha ning ing dung hiéu qua trong viéc cung
cép nude cho cdy trong trong nong nghiép, tiét kiém duoc luong nude cin tudi, tiét
kiém dugc cong lao dong, két qua 1a 1am tang hiéu qua trong san xuét néng nghiép.

Copolyme theo sang ché c6 thé hip thu nuéc ciing nhu hip thu va nha cham

phan bon, cu thé 1a phan ure va NPK, phuc vu cho san xuét nong nghiép.
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YEU CAU BAO HOQ
1. Hop chat copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit dé

1am chat hip thu nudc, trong d6 hop chét nay c6 cong thirc chung (1) sau:

—CMC—CHz—(IZH CHz—(|3H CH2—~}CH CHQH(EH C‘IH—CHz—CMC—
(‘JO (|30 ‘CO (|IO CO
X NH; OH ONa
| a b ¢

\
1
R R
| \ (1)
i j
(I:O |co
CMCCHZCHTC%CHHCHZCHHCHZCH H—CH,— CMC—

trong do:

a, b va ¢ 1a hé s6 mol twong tng cua acrylamit, axit acrylic va natri acrylat véi ty 1€
gifta (a+b)/c nim trong khoang tir 2 dén 15;

X-R-X 1a gbc cta N,N-methylen bisacrylamit;

CMC la cacboxyl metyl xenlulo c¢6 ngudn gdc tir 14 dira.

2. Hop chét theo diém 1, trong do ty 18 hé sé mol tuong tng cla acrylamit (a), axit
acrylic (b) va natri acrylat (c) véi a+b/c nam trong khoang tir 13 dén 14.

3. Hop chét theo diém 1 hoic 2, trong d6 ty 1¢ hé s6 mol gitra axit acrylic (b) va
acrylamit (a) nam trong khoang tir 1 dén 10.

4. Hop chét theo diém 3, trong do ty 1& hé s6 mol gifta axit acrylic (b) va acrylamit (a)
nam trong khoéang tir 4 dén 6.

5. Quy trinh san xuét hop chét copolymecacboxyl metyl xenlulo-Co-Naacrylat-acrylic
axit-acrylamit theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 quy trinh nay
bao goém cac budc:

a) Tach xenlulo tir 14 dtra bang cach thu 14 dua, rira sach va nghién dén kich
thudc khoang Smm, sau d6 ngam trong dung dich NaOH 1M theo ty 1¢ 1a dia/dung
dich NaOH 1a 1/2,5 trong 2 gio, phin ba duoc rira bing nude néng va xir ly tiép bang
bang hdn dich axit HNO; va etanol (ti 1 1:4) theo ty 18 khéi luong chat rén va thé tich
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dung dich 1a 1:2,5 & 90°C trong 1 gio, sau khi loai phén dich, phén ba duogc rira sach va
séy kho & 60°C rdi nghién dén kich thudc <0,5mm, thu duoc san phém so1 xenlulo tu
14 dira;

b) Tdng hop cacboxyl metyl xenlulo bang cach phén tan soi xenlulo thu dwoc tir
bude a) trong isopropanol theo ty 1& 1:20 (khéi lugng/thé tich), sau d6 bd sung NaOH
tao ra dung dich chira 2% NaOH trong diéu kién khudy lién tuc trong 1 gio & nhiét do
phong, tiép do6 bé sung monocloroaxetat (MCA) va khudy lién tuc trong 1,5 gio roi dé
phan ng x4y ra trong tai nhém & nhiét d6 60°C trong 3,5 gio, san pham duoc rira sach
ba l4n bang metanol va két tua lai trong axeton va sy & 60°C thu dugc san phdm

cacboxyl metyl xenlulo;

¢) Téng hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-
acrylamit bérig cach hoa tan san phdm cacboxyl metyl xenlulo thu dugc & budc b)
trong nude cat & nhiét d6 60°C, sau d6 bd sung hdn hop acrylamit va axit acrylic da
trung hdoa mot phan bang NaOH tao thanh dung dich dong nhét, tiép do, bd sung chit
xuc tac amoni persulfat va N N-methylen bisacrylamit va, khudy déu trong 5 phut &
nhi¢t do phong tao thanh dung dich, tiép do bd sung hdn hop cyclohexan chira chét
nhii hoa sorbitan stearat trong diéu khién khudy lién tuc va suc khi N, trong 2 gio &
60°C, sau d6 khdi copolyme dwoc cit nhd va ngam trong etanol qua dém va siy &
60°C trong 8 gio, nghién nhé thu dwoc san pham hop chét copolyme cacboxyl metyl
xenlulo-Co-Naacrylat-acrylic axit-acrylamit dang bot.
6. Quy trinh theo diém 5, trong d6 ty 1& mol giita cacboxyl metyl xenlulo vé&i véi axit
acrylic va acrylamit st dung trong budc c) 1a tir 5% dén 50% phan khéi luong, ty 1&
mol gifta axit acrylic véi acrylami 1a 6, va mirc do trung hoa axit acrylic va acrylamit
tao dung dich ddng nhit bang NaOH 14 tir 60 dén 85%.
7. Quy trinh theo diém 5 hodc 6, trong d6 ty 1& amoni persulfat va N,N-methylen
bisacrylamit,ddc 1ap 1a tur 0,5 dén 2,5% phén khéi luong so véi téng lugng monome
axit acrylic va acrylamit dugc st dung trong budc c).
8. Quy trinh theo diém bét ky trong s6 cac diém tir 5 d&én 7, trong d6 dung moi dé tong
hop copolyme cacboxyl metyl xenlulo-Co-Naacrylat-acrylic axit-acrylamit 1a

cyclohexan chira 2% chét nhii hoa sorbitan stearat.
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SETARAIVI Figure: Experiment: Bio-SAP Crucible:PT 100 pl AtmosphereAir
Labsys TG 12/01/2017 Procedure: RT —>800C (5 C.min-1) (Zone 2) Mass (mg): 24.35
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sETARAM |Figure: Experiment: SAP Crucible:PT 100 i AtmosphereAir
Labsys TG 12/01/2017 Procedure: RT —>800C (5 C.min-1) (Zone 2) Mass (mg): 24.62
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