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Tém tat

Nghién ctru nay danh gid va so sanh kha nang dong tu va khang ndm clia gidm gb trong qua trinh san
XUt cao su td ti Hevea brasiliensis, d6i chiéu véi hai loai chat dong tu thudng dung la axit formic va
axit acetic. Gidm gob dugc san xuat tir cac ngudn sinh khéi khac nhau gom géo dra, tre va gb bach dan.

K&t qua cho thay, chi s6 duy tri d6 déo, d6 nhét Mooney va cac tinh chat co hoc clia cao su dong
tu bang giam gb tuong duong vdi axit acetic, t6t hon axit formic. Hiéu qua khang nam (dugc danh
gid qua dién tich ndm phat trién trén bé mat tdm cao su) gidm dan theo thr tu: gidm gb gao dira
> giam go tre = gidm gb bach dan > axit acetic = axit formic.

Hiéu qua nay phu thudc chd yéu vao ham lugng hop chat phenolic ¢ trong gidm gb, va dugc
khang dinh qua th(r nghiém (rc ché su phat trién cda ching ndm cha dao Penicillium griseofulvum
trén moi trudong thach khoai tay (PDA).

1. Gi&i thiéu

MU cao su thién nhién (Hevea brasiliensis) thudng dugc dong tu bang axit dé ché bién thanh cao
Su td phuc vu san xuat. Trong qua trinh nay, dién tich am cltia phirc hgp phospholipid-protein trén
bé mat hat cao su dang keo dugc trung hoa béi ion hydro mang dién tich duong tir axit. Hai loai
axit thuang mai phé bién nhat cho muc dich nay la axit formic va axit acetic.

Do day déu la hda chat c6 ngudn goc tir dau mo, nhu cau tim ki€ém cac vat liéu thay thé than thién
va bén virng hon ngay cang gia tang, dac biét khi gia dau lién tuc leo thang. Trong bdi canh dé,
gidm gb - san pham phu dang axit thu dugc trong qué trinh san xudt than cdi - dugc xem 1a mot
lira chon tiém ndng thay thé axit formic va axit acetic trong san xuat cao su to.

Gidm gb thé la chat 1dng ngung tu, hinh thanh khi gd dugc nhiét phan hoadc than hoa trong diéu
kién yém khi & nhiét dé khoang 400-500 °C. Thanh phan héa hoc cta giam gb rat da dang, trong
do axit acetic chi€ém ty & I16n. D€ dung trong néng nghiép, phan hac in trong giam gb tho thudng
dugc loai bd bang phuong phap ddng tu, vi hac in c6 thé bam ph Ién 14 cay, can trd quang hap.
Phan dich 1dng con lai sau khi tach hac in dugc goi la giam gb da tach hac in.
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M6t s6 nghién clru trudc day da dé cap dén viéc sir dung gidm gbé lam chat dong tu trong san xudt
cao su td, nhung chua so sanh chi tiét hiéu qua cla cac loai giam gb khac nhau. Nghién ctu nay
b6 sung thém dir liéu phan tich vé ham lugng tap chat, ham lugng bay hai, chi s6 duy tri d6 déo
va modun cula cao su luu héa.

Ngoai ra, do cao su td chra ham lugng 4m cao, day 1a moi trudng thuan Igi cho ndm méc phat
trién, anh hudng nghiém trong dén diéu kién san xuét va chat lugng san pham cudi cung. Vi vay,
cac chat khang nam thuong dugc bo sung trong qua trinh san xuat. Tuy nhién, phan 16n chat khang
nam thuong mai hién nay cé doc tinh cao va khong than thién moi trudng. Trong khi do, axit acetic
va cac hgp chat phenolic trong gidm gb da dugc chirng minh ¢ kha nang trc ché su ndy mam cla
bao t& ndm va diét mai. Nh& vay, gidm gb tir cay Guayle hay bun sinh khi khéng chi co tinh khang
nam, khang m&i ma con dugc ing dung lam chéat bao quan gb.

Xuat phat tr nhirng dac tinh nay, nghién c(ru tién hanh danh gid hiéu qua dong tu cda cac loai
gidm gb khac nhau trong san xuat cao su td, so sanh vdi axit formic va axit acetic. Cac tinh chat vat
ly, héa hoc va ca hoc cla cao su t& dugc xac dinh theo cac tiéu chuadn quéc té. Pong thdi, kha nang
khang ndm cuta gidm gb cling duoc kiém ching théng qua dién tich ndm phat trién trén bé mat
cao su td va kha ndng rc ché ching ndm chinh trén moi truong thach khoai tay (PDA).

2.Vat liéu va phuong phap
2.1.Vatliéu

Gidm gb da tach hac in, san xuat tlr gdo dra, tre va gb bach dan, dugc cung cap bdi Hiép héi Cong nghé
Thich hgp (Thai Lan) va sir dung truc ti€p, khdng qua tinh ché thém. T4t ca cac loai gidm gb nay déu c6
mau nau do, pH khoang 3,0. Axit formic (94%) va axit acetic (99,7%) dugc mua tur BSH va Labscan.

MU cao su thién nhién tuai dugc thu hoach tir dong vo tinh RRIM 600 clia Hevea brasiliensis tai tinh
Mahasarakham, Thai Lan. Ham lugng chat kho téng (TSC) cila md tuoi dugc xac dinh theo phuong
phap béc hoi dm s6 D1076:1988 clia ASTM (Hiép hoi Vat liéu va Thir nghiém Hoa Ky). D& xac dinh
ham lugng cao su khé (DRC), mu tuoi dugc déng tu bang dung dich axit acetic 5% (v/v). Két qua
cho thay %TSC va %DRC clla mu tuoi lan lugt 1a 31,2 + 0,5% va 27,5 + 0,7%.

2.2. Chuan bi cao su t&

M&i mé cao su t& dugc chudn bi bang cach pha lodng 2.000 mL md cao su thién nhién tuoi da loc
véi 3.000 mL nudc, sau d6 bé sung chat dong tu. Vi axit formic va axit acetic, s&r dung 300 mL
dung dich 2% (v/v). V&i gidm gd, str dung 300 mL dung dich 50% (v/v).

HOn hgp MU pha lodng va chat dong tu dugc dé yén 2 gio dé dong tu hoan toan. Cac khéi cao su
sau d6 dugc ép qua hai truc thép, rira sach bang nudc roi phai & nhiét dé phong, d6 am tuong doi
50-60% trong mot tuan. San pham thu dugc goi la “cao su td ban kho” (pre-drying sheet) va tiép
tuc sdy & 50-60 °C trong 2 ngay dé thu cao su td kho.

Ngoai ra, cdc mau cao su td cling dugc chuan bi bang hén hgp axit formic va gidm gb (3 mL axit
formic + 75 mL giam gé + 222 mL nudc cho mbi mé) dé so sanh hiéu qua khang ndm. pH cla tat
ca dung dich chat déong tu nam trong khoang 2,6 - 3,1.

2.3. Phan tich dac tinh cta cao su to

Phé hong ngoai bién déi Fourier (FTIR) dugc do tir mang cao su bang may quang pho FTIR Perkin-
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Elmer Spectrum GX. Mang cao su dugc chuan bi theo phuang phap duc bay hoi tir dung dich 2%
(w/v) cao su thién nhién trong toluen. Dung méi dugc dé bay hai & nhiét d6 phong trong mot tuan,
sau dé phan dung méi con lai dugc loai bd bang cach say chan khéng & nhiét d6 phong thém mét
tuan nira trudc khi phéan tich. Phé FTIR dugc quét 32 lan véi dé phan gidi 4 cm™.

Cac chi tiéu gdbm ham lugng tap chat, ham lugng bay hoi, chi s6 duy tri d6 déo (PRI) va d6 nhét
Mooney clia cao su td ban khé va cao su t& khd dugc xac dinh theo tiéu chudn cda Standard
Malaysian Rubber (SMR).

Thai gian luu héa hay thai gian dat 90% lién két ngang (teo) [cOng thirc ACS#1, mdy ODR TECH PRO,
goc dao dong 1,5° & 150 °C] clia cao su t& khé dugc xac dinh theo tiéu chuan cldia T chirc Tiéu
chudn héa Quéc té (1ISO). Cac tinh chét co hoc clia cao su luu hda dugc xac dinh bang thir nghiém
d6 bén kéo (ISO 37, loai 1).

2.4. Panh gia kha nang khang nam cuia chat dong tu

Kha nang khang ndm cla cac chat déng tu dugc xac dinh dua trén dién tich ndm phat trién trén
bé mat cao su t& ban khé sau khi dé & diéu kién ty nhién trong mot tuan. Ty |é dién tich ndm dugc
tinh theo céng thuc:

A
NR %100

% dién tichnim =
fungi

Trong do:
o Aqng: Dién tich ndm phat trién trén bé mat cao su td (cm?)
o Ar TOng dién tich bé mat cao su td (cm?)

Ham lugng hop chéat phenolic trong gidm gbd dugc xac dinh bang may quang phd UV-Vis Perkin-
Elmer Lambda 25 & budc séng hap thu 268-273 nm.

Chung ndm chinh phat trién trén bé mat cao su t& dugc phan 1ap va nudi cdy thuan ba lan trén
moi truong thach khoai tay (PDA) trudc khi do. Kha nang khang ndm cla chat déng tu déi véi ching
nam nay dugc danh gia bang cach trén chat déng tu vao méi truong PDA.

Trong thi nghiém nay, st dung 2 mL dung dich 2% (v/v) déi vé&i axit formic va axit acetic, va 50%
(v/v) d&i vai giam gb. Su phat trién cda ndm trén maoi trudng PDA dugc quan sat sau khi G & 25 °C
trong vong mot tuan.

2.5. Phan tich théng ké

DU liéu dugc bi€u dién dudi dang gia tri trung binh + dd Iéch chudn (S.D.). Phan tich théng ké dugc
thuc hién bang phuong phap phan tich phuong sai mét yéu té (one-way ANOVA). So sanh gia tri
trung binh gitra cdc nhém dugc thuc hién bang phép thir Duncan, véi mirc y nghia théng ké p < 0,05.

3. Két qua va thao luan

3.1. Tinh chat vat ly va héa hoc ctia cao su to

Phé FTIR clia cac mang cao su thién nhién ddng tu bang cac chat dong tu khac nhau dugc thé hién

& Hinh 1. Cac dai hap thu tai 835, 1374 va 1446 cm™ lan lugt tuong ng véi dao ddng bién dang
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clia nhém =CH, CHs va CH; trong cau truc cis-1,4-polyisopren, phu hgp véi cac bdo cdo trudc day.
Cao su thién nhién, cht yéu gom cis-1,4-polyisopren thu dugc tir Hevea brasiliensis, déu thé hién
cac dai hap thu nay.

Két qua FTIR cho thay céc loai chat déng tu khac nhau déu tao ra cao su cé cau trdc va hinh thai
tuong tu nhau.

Khéi lugng cao su td thu dugc khi dung gidm gb khong khac biét so vai khi dung axit formic hay
axit acetic. Khoi lugng clia cao su to ban khé dao dong trong khodng 550-580 g, va cao su to khd
khoang 510-525 g.

da 1‘;“153?4 v
Hinh 1. Phé FTIR ctia mang cao su thién
nhién déng tu bdng:

(a) axit formic,

(b) axit acetic,

(c) gidm gb gdo dra,

(d) gidm gé tre, va

(e) gidm gb bach dan.

Absorbance (%)
i

2000 1500 1000 500

Wave number (cm™)

4000 3000

Cac tinh chat vat ly - héa hoc clia cao su td ban kho va kho dugc trinh bay trong Bang 1. Tat ca cac
loai chat déng tu déu cho ra cao su td cé ham lugng tap chat va ham lugng bay hoi twong duong
nhau. Nhiéu thanh phan trong gidm gb khong anh hudng dén hai chi tiéu nay.

Bdng 1. Cdc tinh chdt vt ly - héa hoc va dién tich ném phdt trién
trén bé mdt cao su to bdn khé va cao su to kho.

Thudc tinh Axit formic Axit acetic Gi':im ‘g6 Giam go Giam g?)

gao dura tre bach dan
Cao su t& ban khd
Ham lugng tap chat (%) 0,043 + 0,006 0,050+ 0,004 0,044 +0,004 0,043+ 0,007 0,049 + 0,003
Ham lugng bay hai (%) 0,77 £ 0,04 0,80 + 0,04 0,77 £ 0,04 0,79+0,03 0,82 + 0,04
Chi s6 duy tri d déo (PRI) 95,4+3,0 1108+ 1,7 111,0+1,4 111,8+1,2 110,0+ 3,0
Db nhét Mooney 50,3+0,3 51,8104 52,3+0,5 52,2+0,6 52,9+04
Cao su to khd
Ham lugng tap chat (%) 0,031 +£ 0,006 0,038 +0,004 0,036+ 0,004 0,035+ 0,004 0,035=+0,004
Ham lugng bay hai (%) 0,43+ 0,06 0,48 + 0,05 0,42 +0,03 0,42 + 0,04 0,47 + 0,04
Chi s6 duy tri d6 déo (PRI) 90,3+4,2 104,6 £ 2,5 106,3+1,3 106,3+0,7 104,7 £ 2,5
Do nhét Mooney 55,8+1,0 59,2+0,3 59,0+0,3 59,6 +0,4 59,0+0,2
Thoi gian luu héa (phut) 19,1+2,0 14,8+ 1,9 15,0+ 0,6 14,8 +0,3 16,5+ 1,8
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Chi s6 duy tri d6 déo (PRI) va d& nhét Mooney cla cao su t& ddng tu bang gidm gb tuong duong
véi mau dong tu bang axit acetic, ¢ thé do axit acetic 1a thanh phan chinh cda gidm gb. Tuy nhién,
cac gia tri nay & mau gidm gob cao hon so vdi mau dung axit formic. Nguyén nhan c6 thé la do md
cao su thudng bi nhiém khudn trong qua trinh khai thac va thu gom, 1am suy gidm chat chéng oxy
hoéa théng qua qua trinh phan hly protein. Khi dé, cac phan tr cao su dé bi oxy héa, dan téi giam
gia tri PRI va d6 nhét Mooney. K&t qua nay cho thay ca axit acetic va giam gb déu c6 thé dong vai
tro nhu chat khang khuan.

Trudc khi dugce s&r dung lam san pham, cac phan tr cao su can dugc lién két ngang dé tang d6 dan
hoi. Théng thudng, sdn phdm cao su dat 90% lién két ngang dugc coi la da luu hda hoan chinh.
Thai gian dé dat mdc 90% nay dugc goi la thai gian luu hda (te). Gid tri te clla cAc mau cao su td
kho trong nghién clru khéng cé su khac biét dang ké (Bang 1).

3.2. Tinh chat co hoc clia cao su t& lru héa

Bang 2 trinh bay cac tinh chat co hoc clia cao su t& luu hda. B bén kéo dut va ty Ié gidn dai khi
durt chia cac mau déng tu bang axit acetic va gidm gb cao hon so v&i mau dung axit formic, phu
hop vdéi cac gia tri PRI va d0 nhét Mooney clia cao su td khd. Tuy nhién, ty & gidn dai khi dut va
modun 300% cla tat ca cdc mau luu hda khdng cé su khac biét dang ké.

Bdng 2. Bdc tinh co hoc cda cao su td luu héa

Thudc tinh Axit formic  Axit acetic :;ir:l §: f:fm 80 gfcr: g:n
Do bén kéo dut (MPa) 45+0,7 6,0+04 62+0,3 63+0,3 6,0+04
Do gidn dai khi dut (%) 625 + 26 655 + 30 682 + 11 685+9 686 + 22
Modun 300% (MPa) 1,0+0,1 1,0+0,1 0,9+0,1 1,0+0,1 1,0+0,1

3.3. Hiéu qua khang nam ctia chat déng tu

Hiéu qua khang ndm cla cac chat dong tu dugc danh gia dua trén dién tich ndm phat trién trén
bé mat cao su t& ban kho, tinh theo Cong thirc (1). K&t qua cho thady, & cdc mau déng tu bang axit
formic va axit acetic, dién tich ndm phti bé mat dat 100% (Hinh 2 - phan trén). Ngugc lai, cdc mau
dong tu bang gidm gb hoan toan khong xuét hién ndm (Hinh 2 - phan dudi). Biéu nay cho thay
giam gb c6 hiéu qua khang ndm cao hon han so véi axit formic va axit acetic.

Formic acid Formic acid

Hinh 2. Cao su to bdn kho (trdi) va
bé mdt ctia né (phdi) - déng tu bdng
axit formic va giém goé gdo dtra.

i 1l wood vifiegar : Coconut shell wood vinegar
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Khi dung hén hgp axit formic va gidm gb dé dong tu, dién tich ndm trén bé mat cao su t& ban khé
lan luot la:

e Gidm gb gdo dura: 4 + 2%
e Gidm gbtre: 16 + 4%
e Gidm gb bach dan: 22 + 2%

TU d6, 6 thé két luan thd tu hiéu qua khang ndm cla cac loai giam gb nhu sau:
Giam gb gédo dira > Gidm gb tre = Giam gb bach dan

Cac hgp chat phenolic c6 trong gidm gb c6 thé 1a yéu té gbp phan tao hiéu qua nay. Phé UV-Vis
clia cac chat déng tu (Hinh 3) cho thdy tat ca gidm gb déu chira hgp chat phenolic, trong khi axit
formic va axit acetic thi khéng. Ham lugng hgp chat phenolic trong cac loai gidm gb gidm dan theo
th tu: gdo dlra > tre > bach dan, tuong irng véi kha ndang (rc ché ndm trén bé mat cao su to. Diéu
nay khang dinh cac hgp chat phenolic trong gidm gb chinh 1a tdc nhan khang nam.

3.6 Coconut shell wood vinegar
3.2 -.
2.8 -
2.4

2.0 -

1.6

Absorbance (A.U.)

Bamboo wood vinegar

Eucalyptus wood vinegar

. T
200 300 400 500
Wave length (nm)

Hinh 3. Phé hdp thu UV-Vis cda axit formic, axit ~ Hinh 4. Su phdt trién ciia ndGm Penicillium
acetic va cdc logi gigm go. griseofulvum sau 7 ngay G trén moi truong PDA
tron thém vdi: (a) axit formic, (b) axit acetic,
(c) gidm gb bach dan, (d) gidm gé tre,
(e) gidm gb gdo dira.

Cudi cting, hiéu qua khang nam cling dugc kiém ching bang th&r nghiém Grc ché su phat trién cta
loai ndm chinh trén méi trudng PDA. Loai ndm nay, phan 1ap tir cao su t& ban kho, dugc xac dinh la
Penicillium griseofulvum [16]. Hinh 4 cho thdy cdc mau PDA tron vdi gidm gb déu rc ché manh sy
phat trién cda ndm sau mot tuan 4 & 25 °C, vdi hiéu qua vuot trdi so véi axit formic va axit acetic.
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4. Két luan

K&t qua nghién cru cho théy tat ca cac loai gidam gob tir nhiéu ngudén nguyén liéu khac nhau déu co
thé dugc sir dung lam chat déng tu va chat khang ndm thay thé cho axit formic va axit acetic. Hiéu
quéa déng tu ca cac loai gidm gb tuong duong vdi axit acetic va tét hon so vai axit formic. Ve kha
nang khang ndm, gidm gb déu vuot tréi hon ca axit formic va axit acetic. Thi tu hiéu qua khang
nam gidm dan nhu sau: giam gb gdo dira > giam go tre = giam gb bach dan, phu hgp v&i ham lugng
hgp chat phenolic trong tirng loai.

Do ndng dan trong cao su c6 thé ty san xudt gidm gb théng qua qué trinh dét than, chi phi san
xudt cao su td co thé gidm dang ké. Biéu nay gitip giam gb trd thanh mot yéu té quan trong trong
nganh cao su thién nhién, nhat la khi chi phi nguyén liéu héa dau ngay cang tang.

Nghién c(ru nay cling 1a bang ching dau tién cho thdy gidm gb cé kha nang (rc ché sy phat trién
clia ndm trén cao su td, md ra mét gidi phap thay thé than thién moi truong cho cac chat khang
nam doc hai.

Tur kinh nghiém thuc té, nhom nghién clru khuyén nghi: nén thay thé axit formic va axit acetic bang
gidm gb trong san xuat cao su to.

L&i cam on

Nghién ctru nay dugc hé trg bdi Chuang trinh Nghién ciru Nho vé Cao su (SPR), Du an Nghién clru
Quéc gia vé Cao su, Quy Nghién ciru Thai Lan va Trung tam Xuét sac vé i mdi trong Hbéa hoc
(PERCH-CIC), Uy ban Gido duc Pai hoc, B6 Gido duc Thai Lan.

Tai liéu tham khao

Paiphansiri U, Tangboriboonrat P. Prevulcanisation of skim latex: morphology and its use in
natural rubber based composite material. Colloid and Polymer Sciences 2005;284: 251-7.

Yatagai M, Nishimoto M, Hori K, Ohira T, Shibata A. Termiticidal activity of wood vinegar, its
components and their homologues. Journal of Wood Sciences 2002;48:338-42.

Ferreira VS, Rego INC, Pastore JF, Mandai MM, Mendes LS, Santos KAM, et al. The use of smoke
acid as an alternative coagulating agent for natural rubber sheets’ production. Bioresource
Technology 2005;96:605-9.

Mu J, Uehara T, Furuno T. Effect of bamboo vinegar on regulation of germination and radical
growth of seed plants IIl: composition of moso bamboo vinegar at different collection temperature
and its effects. Journal of Wood Sciences 2004;50:470-6.

Nakayama FS, Vinyard SH, Chow P, Bajwa DS, Youngquist JA, Muehl JH, et al. Guayule as a wood
preservative. Industrial Crops and Products 2001;14:105-11.

Kartal SN, Imamura Y, Tsuchiya F, Ohsato K. Evaluation of fungicidal and termiticidal activities of
hydrolysates from biomass slurry fuel production from wood. Bioresource Technology
2004;95:41-7.

SMR bulletin no. 7, part B. 4. Dirt; 1992.
SMR bulletin no. 7, part B. 4. Volatile matter; 1992.
7

M MAYA FARM Tai liéu do Maya Farm tai trg bién dich https://mayafarm.vn/



SMR bulletin no. 7, part B. 8. Rapid plasticity and plasticity retention index; 1992.
SMR bulletin no. 7, part B. 9. Mooney viscosity; 1992.

ISO 3417-1977 (E). Rubber-measurement of vulcanization characteristics with the oscillating disc
curemeter.

ISO 37. Rubber, vulcanized or thermoplastic-determination of tensile stress-strain properties; 2005.

Santos KAM, Suarez PAZ, Rubim JC. Photo-degradation of synthetic and natural polyisoprenes at
specific UV radiations. Polymer Degradation and Stability 2005;90:34-43.

Marinho JRD, Monterio EEC. Structural characterization of wild rubbers, microstructure of the
rubber extracted from Ficus elastica by C-13-NMR. Polymer Testing 2000;19: 667-72.

John CK. A novel method of stabilizing Hevea latex. Journal of Rubber Research Institute of
Malaysia 1974;24:111-7.

Barnett HI, Hunter BB. lllustrated general of imperfect fungi. USA: Macmillan; 1987. p. 95-6.

8

M MAYA FARM Tai liéu do Maya Farm tai trg bién dich https://mayafarm.vn/



