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Vit liéu hydrogel siéu hip thu nuéc da dwoge nghién ciru ché tao bing g phuong phap ghép mach bire xa tir
hén hop cdc polymer: tinh bjt, CMC va alginate voi acid acrylic (AAc) theo ty 1¢ 10% polymer va 20%
AAc trong nudc (w/v). Vit liéu hydrogel ché tao tir tinh bot/AAc bang phuwong phap chiéu xa tai lidu xa 4
kGy voi ham luo’ng gel ~65,4% va d truwong nuwée ~234 1an 1a loai vat liéu phu hgp cho hap thu chat long
tir phin gia suc. Bo sung hydrogel ché tao duwgc vao phin bo ¢6 xir 1y nim Tricoderma di lam gia ting ~5%
hi¢u qua phan huay cellulose sau 45 ngay . Phwong thire bd sung ¢6 hiéu qua nhét dugc xic dinh 1a tron
hydrogel véi ty 18 1% (w/w) vao khoi phin. Sin phim phan hiru co sau khi Ién men tir phéin bo ¢6 bo sung

hydrogel da c6 tac dung ting trudng tot khi bon cho ciy rau cii thio (Brassica Pe-tsai Bailey L.).

T khoa: acid acrylic, chiéu xq, hydrogel, phin hitu co, tinh bjt sin.

Chi s6 phan loai 2.7

Study on preparation of hydrogel by radiation
processing for applying in treatment of
livestock waste

Summary

The super water-adsorbsion hydrogels were prepared
by radiation grafting of the polymer mixture of starch,
CMC and alginate with acrylic acid (AAc) in ratio of
10% polymer and 20% AAc in water (w/v). The hydrogel
with a gel fraction 0f~65.4% and a water swelling degree
of ~234 (g H,0/g gel) prepared by radiation grafting of
AAc onto starch at 4 kGy was suitable for adsorption
of liquid part in cattle waste. The supplementation of
the above hydrogel into the cow manure treated with
Tricoderma increased the degradation yield of cellulose
by ~5% after 45 days incubation. The optimum condition
for supplementation of the hydrogel was determined
by mixing 1% dried hydrogel with cattle waste. The
fermented product using the hydrogel showed a better
effect on the growth and development of the tested
Chinese cabbage (Brassica Pe-tsai Bailey L.).

Keywords: acrylic acid, cassava starch, hydrogel,
organic fertilizer, radiation.
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La mot nuwde nong nghlep chan nudi dong vai
trd quan trong trong nén kinh té nuée ta. Bén canh
nhlmg loi nhuéin ma nganh chén nuéi mang lai thi
van dé xir Iy chét thai chan nuéi, dic biét 1a chit
thai long dang la moi quan tdm 16n hién nay. Mat
khéc, van dé phat trién chin nu01 gia stic bén virng
nhim gia tang loi ich kinh té cho nguoi ndng din
va bao vé méi truong sbng cing dang duoc quan
tam. Hién nay, viéc xir 1y loai chat thai nay chu
yéu theo cac phuong phép truyén thong va hau
nhu chua cé phuong an nao xu ly mot cach triét
de nham tan dung hét ngudn dinh du‘o*ng dang long
von rat d& that thoat va gdy 6 nhiém méi trudong
nghlem trong [1]. Mit khac, vat liéu hydrogel duoc
biét dén nhu 1a mot chét sidu hép thu nuée duge
ché tao mét cach don gian bang ky thuat birc xa tir
nhiéu loai polymer va cac monomer c6 nhom chire
khéc nhau [2-7]. Cho dén nay, vat liéu nay da duoc
nghién ciru va g dung cho nhiéu muc dich khac
nhau nhu: ¢6 dinh vi sinh vat, dinh dudng va hoat
chit sinh hoc, lam mang chira bong, gitr 4m trong
nong nghiép... [6-7]. Tuy nhién, hién nay van chua
0 cdng trinh nao tmg dung hydrogel cho muc dich
xur ly chét thai trong chan nuéi. Chinh vi vy, muc
tiéu cua nghién ctru nay 1a ting dung hydrogel 6
kha nang hap thu nude cao nhim diéu hoa do 4m
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thai chan nudi, dong thoi giam thiéu qua trinh that thoat
chat thai long v6n 1a tac nhan gay 6 nhiém méi truong.
Vat lieu va phuong phap nghién ciu

Vit ligu

Vat liéu st dung dé ché tao hydrogel 1a alginate,
carboxymethyl cellulose (CMC) (Daicel Co., Nhat
Ban); acid acrylic (AAc) (Merck, Pirc); tinh bot sin
(san xuat tai Viét Nam); dung dich nam Tricoderma va
phén bo tuoi ¢d d6 am ban dau ~ 85% do Bd mén Cong
nghé sinh hoc anong Pai hoc Néng 1am Tp Hd Chi
Minh cung cép. Hat gibng cai thao co tén khoa hoc la
Brasszca Pe-tsai Bailey L. do Cdng ty Trang Nong cung

cap. Dt sach Tribat do Cong ty TNHH Cong nghé sinh
hoc Sai Gon Xanh cung cap.

Chudn bi mau va chiéu xa dé ché tao cic mau
hydrogel

Bot alginate va CMC dugc ngdm truong hoan toan
trong nudc cit qua dém, tinh bot duge hd hoa bang dung
dich KOH. Phéi tron hdn hop bot da chuan bi véi dung
dich AAc dé dat nong do cudi cung 1a 10% polymer
(W/v), 20% AAc (w/v) trong nwde. Hon hop trén duoc
cho vao tui polyethylene rdi tién hanh chiéu xa trén
nguon gamma Co-60 tai Trung tim Nghién ctru va Trién
khai Céng nghé Birc xa ¢ khoang liéu 4-25 kGy. Say
khé mau ¢ nhiét d6 50°C dé thu nhan hydrogel khé.

Xic dinh cdc dic trung cia hydrogel ché tao duwoc

Liy mot lugng mau hydrogel kho ( M,) ngam truong
hoan toan trong nudc cat, cdn xac dinh khéi lugng
truong (M). Sau d6 loc qua ludi thép khong gi ¢6 kich
thude 100 mesh nhiam loai nude tu do va phan gel tan,
Sa”iy khé, xac dinh khoi lugng phén gel khong tan (M,).
Ham luong gel va do truong nuéce bio hoa duge xac
dinh theo cic cong thuec sau:

Ham luong gel (%) = gﬁ X 100%
1]
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Khdo sat hiéu sudt phan hiiy cellulose trong phin

Hén hop phén bo 16n men sir dung ndm Tricoderma
duoc bd sung hydrogel bang cach phu 1% (w/w) trén bé
mat, 16t 1-3% (w/w) du6i day thing va tron déu 1-3%
vao khéi phan (hinh 1). Hiéu sudt phan huy cellulose
dugc xéc dinh sau 15, 30 va 45 ngay u theo nguyén tic
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hoa tan bing acid va kiém [8]. Ty 1é cellulose bi phéin
huy dugc tinh theo cong thire sau:

mg

-m
H% = X 100%

Trong do: H 1a ty 1¢ cellulose bi phan hijy, m 14 khéi
lugng cellulose con lai, m, la khéi lugng miu ban dau,
a 1a ty 1¢ chét kho.

Trén dd Tricoderma
theo khuyén cdo

Trgn déuvei hydrogel theoti ig: 1-3%

N

A
\%

Hinh 1: mdé hinh thi nghiém khao sat hiéu sudt xie v phan bo sir dung
hvdrogel

Khdo sat hiéu trng ciia phan da xiv Iy lén sw sinh
trieong va phdt trién ciia cdy rau

Céy cai thao 4 ngay tudi dugc trong trong chau
sir dung gid thé xo dua tron 50% phan Ién men. Di
chng la cdy rau trong trong dat sach Tribat. Céc chi
tiéu vé chiéu cao cdly, chiéu dai ré, sinh khéi twoi va
ham lugng chat khé cua cay rau thi nghiém dugc xac
dinh sau 14 ngay trong.

Két qua va thao luan

Ché tao va xdc dinh cdc dac trung cia hydrogel
ché tao dwoc

Nhiéu nghién ctru trude day vé qua trinh ghép AAc
Ién tinh bdt da chi ra rang, ham lugng ghep gitra tinh
bot va AAc phu thudc va ty 1& phéi tron va dat gid
tri t5i wu o ty 1é tinh bo/AAc 1a 1/2 (W/v) [2-4]. Bén
canh do, cdc nghién ciru khac cling chi ra rang, ddi voi
qua trinh ghép mach birc xa thi trong khoang liéu 5- 10
kGy, ham luong ghép cua mau tang manh, sau do gin
nhu khong doi ¢ cac liéu xa cao hon [3, 5-7]. Chinh vi
vay, ty 1¢ tinh bot/AAc 14 1/2 (w/v) va liéu xa la 4-16
kGy dugce Iya chon dé ché tao hydrogel trong nghién
ctru nay. Bén canh do, CMC va alginate cling dugc
phéi tron vai ty 1¢ nhu déi voi tmh bot va duoc chiéu
xa o dai liéu 8-25 kGy. Két qua vé ham Iucmg gel vado
truong cua cac loai hydrogel ché tao & cac lidu xa khac
nhau dugc trinh bay ¢ hinh 2.
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Hinh 2: ham hrong gel (a) vd do tricong (b) cria cac hvdrogel
ghép mach bire xa o cac liéu xa khdae nhau

Hinh 3- cie mau hydrogel trude (bén trdi) va sau khi tricong medc (bén phai)

Két qua vé ham lugng gel trén hinh 2a ddi véi 3
loai hydrogel da ché tao dugc cho thay, ham luong gel
cua mau tang manh O liéu t‘hép dudi 8 kGy va tang nhe
& khoang liéu cao hon. Dicu nay duoc giai thich 1a do
su can tro kha nang khuech tan cﬁa‘céc pha‘m tr AAc
lén mach chinh boi phan mg dac dan, dong thoi xay
ra phan mg khau mach gitra cac doaﬂn /?xAC h.inh.t:hg‘mh
céc polyAAc co trong lugng phén~tu [6m khi clne}l xa
& lidu cao. Ham luong gel cua mau hydrogel ché tao
r tinh bot & dai lidu 4-16 kGy tang tir 64.4-80,6% va
cao hon han so voi céc mau hydrogel ché tao ¢ dai
lidu 8-25 kGy tir CMC (62,1-76.5%) va alginate (61,8-
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63,5%).

Ciing tir két qua & hinh 2b va hinh 3 cho thay. do
truong cia hydrogel ché tao tir CMC 1a thép nhat,
trong khi d6 d¢ truong cua hydrogel ché tao tir alginate
la cao nhét. Hydrogel ché tao tir CMC ghép AAc ¢ do
trirong tir 48 dén 52 lan, ¢6 dic tinh chic va gion, trong
khi d6 hydrogel ché tao tir alginate lai c6 do truong
cao nhung khong c6 duoc két cau t6t, mém va nhio.
Hydrogel tir tinh bot ghép AAc & lidu xa 4 kGy c6 do
truong cao (234 1an) va co kha ning giir nude tot, 1a
loai vt li¢u phu hop cho muc dich diéu hoa do am cua
phan bo trong qua trinh 1én men bang Tricoderma.

Hiéu sudt phin hiiy cellulose trong phin sir dung
hydrogel

Két qua vé hiéu sudt phan huy cellulose sau 15, 30
va 45 ngay dugc trinh bay ¢ hinh 4 cho théy hydrogel
da hd trg it cho qua trinh 1én men phan bo va dugc thé
hién qua viée gia tang hi¢u qua phan huy cellulose, dic
biét 1a & nhom thi nghiém tron déu hydrogel vao phan.
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Hinh 4: hi¢u suat phan huy celllulose trong phan co bd sung hvdrogel sau 13,

30 va 45 ngav. Cac kv ar chiv cai khae nhau the hién sie khdc bi¢t ¢é 1 aghia
ve mar thong ké (P < 0.03)
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Sau 15 ngay 1én men, ham luong cellulose bi phéan
hiy & cac nghiém thic thi nghiém 13 36,4-37,5%
va déu cao hon dbi chimng khéng bd sung hydrogel
(33,7%), tuy nhién chua c6 ¥ nghia théng ké do thdi
gian 1én men ngan.

Sau 30 ngay u, ham lugng cellulose bi phan hiy &
c4c 16 bd sung hydrogel theo phuong phap 16t va phu
1a 75,5-77%, trong khi d6 & cac 16 b sung hydrogel
theo phuong phép tron déu 14 79,5-80,1% va nghiém
thirc d6i chimg 1a 74,4%. Két qua khac biét c6 y nghia
théng ké nhén duoc la & nhém céc nghiém thirc tron
hydrogel vao khéi phan.

Sau 45 ngay 1én men, luong cellulose trong phén bod
d3 dugc phan hity gn nhur hoan toan va dat hon 81%
& nghiém thirc ddi chimg khong st dung hydrogel.
Hiéu suét phan hay cia cic nghiém thirc & nhém 16t
va phi cao hon déi chimg ~2%, trong khi d6 két qua
cua cdc nghiém thirc thuéc nhém tron cao hon dbi
chimg ~4-5%. Diéu nay duogc giai thich 13 viéc tron
déu hydrogel vao khéi phan c6 tac dung diéu hoa do
4m cua toan bd khéi co chét, giup cho hoat dong 1én
men cua Tricoderma dat hiéu qua cao hon. Nhu vy,
céc nghiém thirc xir 1y cho hiéu qua cao nhét di xac
dinh dugc & nghiém thirc trén déu hydrogel véi khéi
phan. San phim ciia cac nghiém thirc nay sau 45 ngay
1én men duoc sir dung cho nghién ciru tiép theo.

Hiéu vrng cua phan da xit ly lén sw sinh trudng va
Pphat trién cua cdy rau

Cac san pham phan sau khi i 45 ngay c6 bd sung
hydrogel dugc sir dung bang cach phdi tron cung véi
gid thé xo dira dé trong rau cai thao va dbi chimg la
dét sach Tribat. Sau 14 ngay trong va theo ddi, cac chi
tiéu vé chiéu cao cay, chidu dai ré, sinh khéi tuoi va
ham Iugng chét khé cia cdy rau dugc trinh bay trén
hinh 5. Két qua nhan duoc tir hinh 5 cho thdy, viéc sir
dung phén 0 1&n men bd sung 1-3% hydrogel da lam
gia tang 28-33% sinh khéi tuoi, 15-26% chiéu cao cay
va 16-26% chiéu dai r& so v6i nghiém thirc ddi ching
str dung dét sach Tribat, trong khi d6 ham luong chét
kho ciia cdy rau cai théo & cac 16 thi nghiém la hiu nhu
khéng khac biét. Ciing tir két qua & hinh 5 cho thiy,
céc chi tiéu vé sinh khdi, chiéu cao cay va chiéu dai
ré & cac nghiém thirc trbng bé sung phén c6 str dung
hydrogel trong qué trinh u d4 c6 khac biét co y nghia
théng ké so v&i nghiém thirc sir dung phan khong bd
sung hydrogel trong qu4 trinh q.
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Hinh 5: R s‘:"” trie 0'”{8 }'d phdt trién cia cdy cdi thdo trong diéu kign b6 sung
phdn b6 diegc xit Iy bang phirong Phdp trén véi hydrogel. Céc ky tie

chit cdi khdc nhau thé hién sie khdc bi¢t ¢6 Y nghia vé mét thdng ké (P < 0,03)

Ngoai Ia, quan sat trén hinh 6 cé thé théy cay rau
céi thao trong trong gi4 thé sir dung phéan c6 sir dung
hydrogel trong qua trinh 1 ¢6 b6 r& khoe manh, cdy to
khoe hon so véi cay trong trong gi4 thé xo dira ¢ tron
pl?én khong sir dung hydrogel trong qua trinh 0 va ciy
doi chimg trong trén dit sach Tribat. Didu ndy duoc
giai thich 1a do phan ¢ bd sung hydrogel di hép thu




Khoa hoc Ky thuét va Céng nghé

cdc chat dinh dudng hiru co dang long trong qua trinh
0 pnan, chinh vi vdy khi bén cho cdy trong co tac dung
didu hoa d6 4m trong co chat gitip cho bo ré phét trién
tot, din dén qué trinh sinh truéng va phat trién cua cay
t6t hon.

Hinh 6: cdy cai thao sau 14 ngay trong trén ddt sach (a), xo dita trgn voi
phdn Ién men khong sic dung hydrogel (b) va sic dung hvdrogel (c)

Két qua nhan duge cho thay, viéc bo sung hydrogel
trong qua trinh xu ly phan khong chi co tic dung gia
tang hiéu suat phan huy ma san pham phén thu dugc
con c6 tac dung tét ddi v6i su sinh truong va phat trién
cua cdy tréng, cu thé ¢ day la ciy cai thao. Nhu vay,
ham lugng hydlogel str dung hi¢u qua cho muc dich xur
Iy 1én men tot chét thai trong qua trinh chan nuoi va tiét
kiém chi phi dugc xdc dinh la 1% hydrogel va phuong
thire bd sung la tron déu vao khéi phan khi xir 1y.

Két luan

Di ché tao thanh cdng vat liéu hydrogel co h‘E‘lITl
lwong gel 1a 65,4% va do truong nudc 1a 234 1an bing
phuong phap ghep mach btrc xa tur tinh bot/AAc (ty 1€
1a 1/2, w/v) 6 liéu xa 4 kGy. Str dung 1% hydrogel bién
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tinh ghép buc xa tron déu vao khéi phén da ¢ tac dung
gia tang ~5% hiéu suét phan huy cellulose trong phan.
San phim phan hiru co 1én men sir dung hydrogel co
tac dung kich thich tang tmcmg khi bon cho cay trong.
Hydrogel ché tao duge c6 trién vong cho muc dich ing
dung trong xir Iy chat thai cua nganh chin nuéi dé san
xuét phan bén hitu co da ning chét luong cao.
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