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To6m tit: D ché tao thanh cong vat liéu hydrogel siéu hap thu nudc bang k¥ thuat khau mach
bic xa CMC dudi dang paste va ky thuat bién tinh gép birc xa acid acrylic 1én tinh bot.
Hydrogel c6 ham lugng gel hinh thanh 1a 76,36% va do truong nudce dat 91,13 1an ché tao
dugc bang cich chiéu xa CMC 20% dudi dang paste véi liéu xa 20kGy, trong khi d6
hydrogel c6 d6 tao gel 1a 65,3% va do truong 1a 234 1an ché tao dwoc tir tinh bot phdi tron
acrylic acid ¢ lidu xa 4kGy tao hydrogel. Viéc bo sung cac vat liéu hydrogel ché tao bang ki
thuét bic xa da co tac dung gia tang hiéu qua phan huy cellulose trong phéan bo sau 30 ngay
va 45 ngay 1én men. Cong thirc phdi tron tdi wu ciia hydrogel bién tinh ghép buc xa da xac
dinh duoc 13 tron déu 1% khdi lwong hydrogel da siy kho vao 99% khéi lwong phan bo can
xtr Iy. Phan hitu co 1én men tir phan bo c6 st dung phdi hop hydrogel da c6 tac dung t6t khi
bon cho cdy rau cai thao F1 (Brassica Pe-tsai Bailey L.).

Tu khoa: Hydrogel, khau mach biic xa, ghép mach birc xa, phan hitu co.

1. MO PAU

Nude ta 1a mot nude ndong nghiép va chin nudi dong vai tro quan trong trong nén kinh té
qudc dan. Bén nhitng loi nhan ma nganh chin nudi mang lai thi van dé xur 1y chat thai sau
chan nudi hién nay dang 1a méi quan tim khong chi riéng cua cac ho chan nu6i ma con la
ctia toan xa hoi. Hién nay viéc xir 1y loai chat thai nay chu yéu theo cac phuong phap truyén
thong va chua c6 cach nao xir ly mot cach triét de cing nhu tan dung hét ngudn dinh dudng
hoa tan tuy doi dao nhung d& that thoat trong phan dich 1ong [1]. Thém vao do, vat liéu
hydrogel duoc biét dén nhu 1a mot chat hép siéu thu nude duoc ché tao mot cach don gian
bang k¥ thuat birc xa tir nhiéu loai polymer nén va cac monomer c6 nhom chirc khac nhau [2-
10]. Cho dén nay, vat liéu hydrogel ciing da duoc nghién clru img dung trong nhiéu muc dich
khac nhau nhu: ¢b dinh vi sinh vat va hoat chat sinh hoc, lam ‘mang chira bong, gitr am trong
néng nghiép, v.v. [11]. Tuy nhién, hién nay chwa c6 cong bd nao tng dung hydrogel trong
viéc xur 1y chat thai trong chin nudi. Myc tiéu cua nghién ctru nay la nham tmg dung hydrogel
c¢6 kha ning hap thu nuée cao dé diéu hoa do am va gia ting hidu qua phan huy cellulose
trong phan bo va dong thoi giam thiéu qua trinh that thoat chat thai 1ong von 1a tic nhan gay
6 nhiém mai truong.
Il. THUC NGHIEM

1. Vit liu: Vat liéu polymer dung trong nghién ctru nay 1a Carbonmethylcellulose (CMC)
dugc cung cp boi cong ty Daicel, Nhat Ban. Monomer la Acid Acrylic (AAc, Merck). Tinh
bot dugce sir dung 1a loai tinh bot san. Phan gia suc la nguén phén bo tuoi co do 4m ban dau 1a
85% duoc thu nhan tir cac trai chan nudi ¢ thanh phé H6 Chi Minh. Nam 7ricoderma do bo
mon Cong nghé Sinh hoc tai Pai hoc Nong 1am cung cap. Cay cai thao F1 do cdng ty Trang
NOng cung cap c6 tén khoa hoc 1a Brassica Pe-tsai Bailey L. va tén thuong mai 1a HELLO
TN103.

2. Ché tao vat liéu hydrggel b?mg k¥ thuat bic xa: Vit liéu CMC duoc ngdm truong trong
nude cat, tinh bot duge ho hoa ¢ nhiét do 85°C yél phoi trdn voi AAc theo ty 1€ 1/2, trung hoa
hon hop nay bang KOH sau d6 khay tron d€u. Cac hon hop ndi trén dugc cho vao tui
polyethylene roi tién hanh chiéu xa gamma Co-60.

3. Xic dinh cac dic trung cia hydrogel ché tao duoc
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Ham lugng gel: dugc xac dinh theo cong thirc: Ham lugng gel (%) = 100 x M/M;

Trong d6: M 1a trong lugng kho ctia mau gel, My 13 trong luong kho ctia miu trude khi chiét
phan sol.

DJ truong: Puogc tinh theo cong thic: DY truong = Mz— M) /M

Trong d6: M 1a trong lugng kho ctia mau gel, My 14 trong lwong mau gel sau khi di truong
bdo hoa.

4. Khao sat kha ning xir 1§ phan bo: Tron 0,1% nim Tricoderma vao phan bo tuoi sau d6
thuc hién 1 phan bo c6 sir dung hydrogel. Hydrogel dugc 16t dudi ddy thung va phu len trén
bé mat hay tron chung hon hop phan bo va nam trong cac thing X0p ¢o thé tich 0, 1m Ket
qua vé kha niang phan huy cellulose duoc theo ddi theo thdi gian bang cach ldy mau ngau
nhién va xac dinh cellulose con lai trong mau tir d6 tinh ra ham lugng cellulose da bi phan
huy theo thoi gian.

Cong thuc tinh phan tram cellulose con lai: (%) = (m x 100)/ [mo x (% chét kho)]

Trong d6: Mg 12 khéi lugng mau ban dau, m 1a khéi luong cellulose con lai.

5. Hiéu tmg cta phén gia sic da xir 1y 1én sy sinh trudng va phat trién cla cay cai thao: Tién
hanh trong cy trong chau vdi gid the xo dura c6 tron phan da dugc xtr ly. Xéc dinh céc cac
chi tiéu vé chiéu cao cay, chi€u dai r¢, sinh khoi twoi va ham lugng chat khé dé xac dinh anh
hudng cua loai phan hitu co ndy 1én sy sinh trudng va phat trién cua cay trong.

IIl. KET QUA VA THAO LUAN

1. Ché tao va xé4c dinh céc dic trung cua hydrogel ché tao duge: Hon hop bao gom cac
polymer (CMC/Tinh bot va AAC) v6i cac nong do khac nhau dugce chiéu xa trén ngudn bic
xa Co-60 véi cac licu xa tir 4-50kGy dé tao hydrogel.

1.1.  Ché tao vét liéu hydrogel bang phuong phap khau mach CMC va céc dic trung clia
vét liéu ché tao dugc: Theo nhicu két qua nghién ciru ctia nhidu tic gia trong va ngoai nudc
thi qué trinh hinh thanh gel dudi tdic dong cua birc xa phu thudc rat nhiéu vao n6ng do
polymer va lidu chiéu xa [2, 5-8, 11]. Trudc tién, CMC duogc phdi tron theo cac nong do 10%,
20%, 30%, 50% sau d6 duoc chiéu xa & liéu xa 30kGy sau d6 xac dinh cac dic trung vé ham
lugng gel va do truong cua vat liu. Két qua ghi nhan duogc biéu thi & Hinh 1.
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Hinh 1. Sy hinh thanh gel va d6 truong caa hydrogel theo ndng d6 CMC.

Két qua trén cho thay ham lugng gel hinh thanh tir nhitng mau CMC trong khoang ndng
do tir 10 — 30% c6 xu hudng tang va héu nhu khong dbi khi ting ndng do cia CMC Ién cao
hon 30%. Bén canh d6 d¢ truong cua mau gel cing phu thugc vao sy gia tang cua nong do
CMC. D) truong ctia mau giam manh khi tang nong do tir 10 — 20%, sau do giam nhe ¢ nong
d6 CMC tir 20 — 30% va do truong clia mau véi nong do 50% la rat thap, diéu nay dugc giai
thich 1a do mat do khau mach tang khi tang néng ddo CMC. C6 thé théy r?mg néu nhu ham
luong gel cang cao thi d truong cang giam va ngugc lai. Nhin chung, mau CMC ndng do
20% duoc chiéu xa ¢ lidu xa 30kGy thi ham luong gel tao thanh gin bang ham luong gel cia
CMC 30% ma do truong lai cao hon nhiéu (98,3 1an & CMC 20% so véi 42,9 1an & CMC
30%), nén trong thi nghiém tiép theo chiing t6i str dung CMC véi ndng d6 20% chiéu xa &
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cac liéu xa tir 10 — 50kGy nham tim ra lidu xa hiéu qua nhét cho qua trinh tao gel cta vat liéu
CMC st dung.

Tir két qua nhan dugc ¢ Hinh 2 c6 thé thiy ring ham luong gel va d6 truong ciia mau
CMC ciing phu thudc vao liéu chiéu xa. Ham luong gel ctia mau ting nhanh khi duoc chiéu
xa khoang liéu tir 10 — 20kGy sau d6 ting cham trong dai lidu tir 20 — 30kGy va tang rét it,
gan nhu khong doi trong khoang liéu xa tir 30 — 50kGy. Nguoc lai, dd truong ciia mau giam
manh nhét & khoang liéu chiéu xa 10 — 20kGy, sau d6 giam dan ¢ dai lidu tir 20 — 30kGy va
d6 trwong cua mau giam rat chdm khi mau CMC duoc chiéu xa trong khoang liéu xa tir 30 —
50kGy. Piéu nay duogc giai thich 1a khi tang liéu chiéu xa 1am cho d6 khau mach cia vét liéu
polymer gia ting dan dén d6 truong giam.
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Hinh 2. Sy hinh thanh gel va d6 truong cua gel theo liéu xa ctia hydrogel tir CMC 20%.

Tt nhitng két qua nhan dugc vé ham luong gel cling nhu d6 truong theo liéu xa va theo
néng dd cua vat liéu hydrogel CMC khau mach, thi CMC & néng dd 20%, chiéu xa & liéu xa
20kGy (c6 ham luong gel 1a 76,4% va do truong 1 91,1 1an) 1a phu hop nhat véi muc dich
g dung trong xtr 1y chat thai gia suc.

1.2. Ché tao va khao st dic trung cia vét liéu hydrogel tir tinh bot bién tinh ghép acrylic acid
(AAC): Nhiéu nghién ciru trude day vé qua trinh ghép AAc 1én tinh bot da chi ra rang ham
luong ghép giita tinh bot va AAc tiang theo ham luong AAc sir dung, dat gia tri toi uu tai ti 18
tinh bot/AAc la 1/2 [9, 10]. Mac khdc, tai gia tri dai liéu hap phu tir 5 — 10kGy, ham luong
ghép ctia mau ghép ting manh, sau d6 gan khong d6i & nhimng dai liéu cao hon. Tir nhirng két
ludn trén, thi nghiém nay lya chon ti I¢ tinh bot/AAc 1a 1/2, sau d6 chiéu xa ¢ dai liéu tur
4kGy dén 15kGy. Tuong ty nhu trén, vat liéu ghép mach buc xa cling dugc khao sat dua trén
hai chi tiéu la ham lugng gel va d6 truong. Két qua dugc trinh bay tai Hinh 3.
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Hinh 3 Sy hinh thanh gel va do truong cua gel theo liéu xa ctia hydrogel bién tinh ghép.

C6 thé thay duoc rang ham luong gel cua hydrogel bién tinh ghép birc xa ting theo sy
gia tang cua liéu chiéu xa trong khoang lidu xa dugc khao sat tir 4kGy — 15kGy. Ham luong
gel clia mau ting manh khi mau duoc chiéu xa & dai lidu tir 4kGy — 8kGy, c6 xu hudng ting
cham & dai liéu 8-12kGy, va ham lugng gel cia miu ting dudi 0,5% & dai lidu tir 12 —
15kGy. Piéu nay c6 thé duoc 1i giai la do khi & liéu chiéu xa cao, hiéu suat ghép ciia AAc 1én
tinh bot bi giam do phan mg ddc dan giy can trod sy khuéch tan ciia cac phan tir AAc, bén
canh do, phan tng khau mach xay ra gitta cac doan AAc hinh thanh cac polyAAc co trong
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lwong phan tir 16n. Ngoai ra, chi tiéu vé do truong cua vét liéu ghép mach buc xa ciing duoc
khao sat va két qua cho thiy rang do truong cua hydrogel tir tinh bot ghép AAc giam dan khi
lidu chiéu xa tang tir 4kGy — 15kGy. Khi tang liéu chiéu xa 1én méu trén 8kGy, do truong cua
mau lic ndy giam cham, tir 155,1 1an (& lidu xa 8kGy) xubng con 123,7 lan (6 lidu xa
15kGy). Ham luong gel ctia vat lidu hydrogel bién tinh ghép buc xa khi chiéu & lidu xa 4kGy
13 65,4%, @6 truong 1a 233,91 1an, trong khi d6 & cac lidu xa trén 4kGy c6 do truong thap
(nho hon 155,1 14an), ham luong gel tao thanh ciing cao hon & liéu xa 4kGy 1a khong nhiéu.
Tt nhitng nhéan dinh chung trén, vat liéu hydrogel bién tinh ghép buc xa tur ti I¢ tinh bot/AAC
1a 1/2, chiéu xa ¢ liéu xa 4kGy s& duoc ding 14 vat liéu phdi tron trong nhiing thi nghiém xir
1y phan bo tuoi & nhitng thi nghiém tiép theo.

2. Hiéu suét phan hay cellulose trong phén bo st dung hydrogel: Trong thi nghiém nay,
nghiém thtrc ddi chimg bao gébm phan bo twoi duoc tron 0,1% dung dich sinh khdi dam dic
Trichoderma. Trong khi d6 ¢ cac nghiém thirc thi nghiém st dung hydrogel 16t dudi day
thing va phu 1én trén bé mat ciia hdn hop phan hay tron chung véi hdn hop phan dé nham
muc dich hat dich 16ng va gia ting hiéu suat 1én men.

Két qua nhan dugc & Bang 1 ¢6 thé thiy rang sau 15 ngay 1én men, ham luong cellulose
bi phan huy & tat ca cac nghiém thic déu trén 30%, va gia tri nay nam trong khoang 33,74%
dén 37,46%. Tuy nhién, vé phuong dién thong ké, hiéu suat phan huy cellulose nay chua cé
su khac biét rd rang va chua c6 ¥ nghia. Piéu ndy dugc giai thich 13 do thoi gian 1én men con
chua du lau. Do do, ching t61 tiép tuc thuc hién 1én men khéi phéan va ghi nhan két qua sau
30 ngay Ién men.

Béang 1. Ham lugng celulose bi phan huy sau theo thoi gian

Nghiém thurc Sau 15 ngay Sau 30 ngay Sau 45 ngay
Ky [Hydrogel | Cichthuchién | TB | SVDC | TB | SVBC | TB | SVBC
hi¢u | bd sung %) | ) | ) | ) | B | )
NT1 X Doi ching 33,74 | 100,00 | 74,42 | 100,00 | 81,11 | 100,00
NT2| CMC | L6t1% |Pha 1% | 37,28 | 110,49 | 77,57 | 104,23 | 83,25 | 102,64
NT3 L6t 0,5% | Phu 1% | 37,01 | 109,68 | 77,02 | 103,49 | 82,64 | 101,89
NT4 L6t 1% | Phu 1% | 37,46 | 111,02 | 76,99 | 103,46 | 82,88 | 102,19
NT5 | Tinh bot ) 6t 206 [ Phu 1% | 37,18 | 110,19 | 75,55 | 101,52 | 82,73 | 102,00
NT6 gAhaef Tron 1% 37,46 | 111,02 | 80,13 | 107,67 | 85,14 | 104,97
NT7 Tron 2% 37,44 | 110,97 | 79,78 | 107,20 | 83,76 | 103,28
NTS Tron 3% 36,25 | 107,44 | 79,50 | 106,82 | 84,29 | 103,92

LSDo,0s* 6,37 | 17,35 | 3,30 | 4,25 | 1,92 | 2,30

* SDy 05 (The least significant difference): sai khdc t6i thiéu cé y nghia.

Két qua da cho thay rang ham lugng cellulose bi phén huy sau 30 ngay da gia tang dang
ké so voi thoi diém sau 15 ngay sau 1én men. Co thé phan chia cac cac nghiém thirc trén
thanh hai nhém. Nhom dau tién 12 nhom co6 su chénh 1éch vé hiéu sudt phan huy cellulose so
v6i d6i chimg khong nhiéu nam trong khoang 1,52% - 4,23% (day 1a nhom 16t va phu).
Nhom thir hai 1 nhém ma hydrogel dugc tron vao hdn hop phan, nhém nay c6 hiéu suat phan
huy cellulose so véi ddi chimg cao hon khoang 6,82% - 7,67%. Su sai khac giita 2 nhom nay
la c6 y nghia thong ké.

Theo két qua thu dugc sau 45 ngay thi lugng phan bo di dugc phan hay 85%. Nhém dau
tién 1a nhém 16t - phu da cho hiéu suat phan hay cao hon dbi chimg tir 1,89% - 2,64%. Trong
khi d6 nhom tht hai (nhém tron) thi hiéu suat phan huy cellulose cao hon ddi chung tir
3,28% - 4,97%. Nhu vy qua d6 c6 thé thdy rang viéc bd sung hydrogel di c6 tac dung trong
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qué trinh gia ting kha nang phan huy cellulose ctia phan bo. Hydrogel ché tao bang bién tinh
ghép burc xa khi dugc tron déu cing véi phan bo bd sung Trichoderma trong qué trinh 1&n
men thi cho hiéu qua cao hon so v6i phuong phéap 16t — phit boi 18 khi tron hydrogel s& diéu
hoa d6 am trong toan bo khdi phan. Mic khac cach tron 1% hydrogel vao hén hop phan +
Tricoderma cho két qua phan huay cellulose 1 tbt nhat.

3. Khao sat hifu u:ng ctia phan gia stc sau 1én men 1én sy sinh trudng va phat trién coa
ciy rau trdng; Phan gia suc sau khi dugc 1én men 45 ngay dugc phbi tron cung gia thé xo dira
dé trong rau. Ddi chimg 1a cay rau trong trén dat sach. Sau 14 ngay trong va theo doi, cay cai
thao F1 duoc thu hoach. Két qua vé kha ning sinh trudng va phat trién cia ciy dugc trinh
bay tai Bang 2

Bang 2. Anh hudng ciia phan gia suc sau 1én men 1én cay rau cai thao F1

Chiéu cao cdy | Chiéudairé | Sinhkhditwoi | Ham luong chat kho
Nghiém thue | TB % B % TB % TB %
(cm) | SVDBC | (cm) | SVDC | (g/céy) | SVDC (%) SVDC

NTO (dat sach) | 10,80 | 100,00 | 19,13 | 100,00 | 10,44 | 100,00 | 10,78 100,00

NT1 9,80 | 90,74 | 21,57 | 112,72 | 9,26 | 88,69 | 10,48 97,16

NT2 |11,80| 109,26 | 16,67 | 87,11 | 11,42 | 109,45 | 10,44 96,86
NT3 | 11,30 | 104,63 | 19,23 | 100,52 | 11,13 | 106,61 | 10,63 98,61
NT4 | 11,90 | 110,19 | 16,57 | 86,59 | 12,04 | 115,33 | 10,40 96,44
NTS |[12,73|117,90 | 21,93 | 114,63 | 11,17 | 106,99 | 11,01 102,13

phu

Nhom l6t,

= NT6 |12,37| 114,51 | 22,30 | 116,55 | 13,01 | 124,69 | 10,69 99,11
2 €| NT7 13,00 120,37 | 24,00 | 125,45 | 13,53 | 129,64 | 10,54 97,76
< NT8 | 13,67 | 126,54 | 22,87 | 119,51 | 13,13 | 125,84 | 10,48 97,16

LSDo 05 1,80 | 15,08 | 3,61 | 17,65 | 2,37 | 20,30 0,36 3,39

Tir két qua nhan duoc vé chiéu cao ciy va chiéu dai ré ¢6 thé thay rang viéc sir dung phan
tron hydrogel cho hiéu qua tét. O cac nghiém thire sir dung hydrogel tron thi cdy cao hon so
v6i cdy & cac nghiém thuc sir dung hydrogel 16t — phil. Su khac nhau & day c6 thé do phan
tron hydrogel ban dau da c6 mot luong nude kém theo cac chat dinh dudng sin c6 trong phan
gia stc trong qué trinh U phan, nén cay trong s& hut lugng nude cd san, dam bao cho qué trinh
sinh truong va phat trién cta cay khong bi gian doan. Con & nhiing nghiém thirc ding phan
16t — phu hydrogel, luong nudc gel hat chua nhiéu, ciy lay nudc tir day it hon nén sy sinh
truong phat trién thap hon. Tuong tu, sinh khéi tuoi cdy & nhém 1 (nhém trén) tréi hon nhom
nghiém thtrc & nhém 2 (nhém 16t va phi) cling nhu véi dbi chimg (dat sach). V& ham luong
chat kho thi gia tri chénh léch giita cic nghiém thic trong khoang 0,61% va su chénh léch
nay 1a rt thip. Mic du vay khi xét chung tit ca cac chi tiéu trén, thi anh hudng cta phan co
tron chung véi hydrogel trong qua trinh 1 1én sy sinh truéng va phat trién cia cy cai thao 1a
t6t. Nhu vay viéc ap dung vat liéu hydrogel bién tinh birc xa trong xtr 1y cht thai gia stc
khong chi 1am gia ting kha nang phan huy chat thai ma con tao ra san pham phéan bén co hiéu
g t6t hon dén su sinh trudng va phat trién ctia ciy trong, ma cu thé & ddy 1a cay cai thao.

IV. KET LUAN

Pi ché tao duoc vat liéu hydrogel bang phuong phap khau mach bic xa tr CMC véi
nong d6 20% va lidu xa 20kGy va hydrogel ghép mach birc xa tir tinh bot/acrylic acid (ti 18 1a
1/2) chiéu xa ¢ liéu xa 4kGy. Str dung 1% hydrogel bién tinh ghép btic xa tron déu vao khéi
phan da co tac dung gia tang hiéu suat phan huy cellulose trong phan bo (4,97%). Phéan hiru
co l1én men tr phan bo co ph01 hop hydrogel gitr nude la c6 tac dung tt khi bén cho cay
trong. Hydrogel ché tao dugc rat c6 trién vong cho muyc dich mg dung dé xtr Iy chét thai gia
stic va san xuat phan hiru co chit luong.
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STUDY ON THE APPLICATION OF HYDROGEL
PREPARED BY RADIATION TECHNIQUE FOR
FERMENTATION OF SAWDUST

The super water-adsorption hydrogels was successfully preparation by radiation
crosslinking CMC in paste condition and radiation grafting acrylic acid into starch.
The hydrogel with 76,36% gel fraction and 91,13% swelling degree were obtained by
irradiation of CMC 20% at 20kGy, while the hydrogel with 65,3% gel fraction and
234 swelling degree was acrylic acid and starch at 4kGy. The supplementation of
hydrogels prepared by radiation technique showed a higher cellulose degradation
effect of waste of cattle after fermenting 30 and 45 days. The optimum condition was
determined by mixing 1% (w/w) dried hydrogel in 99% (w/w) waste of cattle. The
fermented sawdust using hydrogel prepared by radiation technique showed a better
effect on the growth of F1 Chinese cabbage (Brassica Pe-tsai Bailey L.).
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