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TOM TAT
Bai bdo nay trinh bay nghién ctru dnh hudng cua nhiét dé va thdi gian phdn
ting dén cdc tinh chdt cda keo phenol-formaldehyde phédn ti lwong thdp
(LWPF) va khé ndng trng dung trong bién tinh gb cao su. Cdc chi tiéu nhuw d6
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nhét, ham luong khé, dé tan trong nwdc va thoi gian déng rdn cua keo PF dd
duwoc xdc dinh théng qua cdc thi nghiém da yéu té. Két qud cho théy dé nhot
cua keo LWPF dao déng tir 47-63 m.Pa.s va c6 xu hudng tdng khi nhiét dé va
théi gian phdn tng tdng. Ham lwong khé cla keo bién déng tir 5,13% dén
56,2%, trong khi dé tan trong nwdc gidm tir 5,6 xuéng 3,0 khi diéu kién phdan
wng thay déi. Thoi gian dong rdn cta keo LWPF dao déng tir 284-342 gidy, vdi
méi twong quan manh mé giita nhiét dg, thdi gian phdn tng va cdc tinh chét
ndy. Chét lwong go cao su sau khi dugc xi ly bdng dung dich keo PF phén ti
lwong thép va sdy & nhiét d6 cao dd cdi thién ré rét. Khéi luong gb tdng trung
binh 29,5%, trong khi thé tich gé tdng 6,3%, do hit nudc khodng 67,3%, dé
trirong né chiéu day khodng 4,5%. Cdc két qud ndy chi ra ring keo LWPF dd
thdm nhdp vao cdc khodng tréng va vdch té bao gb, gitip ndng cao khd ndng
chju nudc va gidm do trurong né cla gd. Nghién ctru cung cép co s& di liéu
quan trong cho viéc téng hop keo PF phén ti lwgng thdp va ting dung phuong
phdp ngdm tdm két hop polymer héa bdng qud trinh sdy nhiét d cao trong
bién tinh gé cao su.

ABSTRACT

This paper presents a study on the influence of temperature and reaction time
on the properties of low molecular weight phenol-formaldehyde (LWPF) resin
and its application in the modification of rubberwood (Hevea brasiliensis).
Technical properties of the LWPF resin such as viscosity, solid content, water
solubility, and curing time were determined through multifactorial
experiments. The results show that the viscosity of the LWPF resin ranged from
47 to 63 m.Pa.s and tended to increase as temperature and reaction time
increased. The solid content of the resin varied from 5.13% to 56.2%, while
water solubility decreased from 5.6 to 3.0 as reaction conditions changed. The
curing time of the LWPF resin ranged from 284 to 342 seconds, with a strong
correlation between temperature, reaction time, and these properties. The
quality of rubberwood treated with the LWPF resin solution and subjected to
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high-temperature curing improved significantly. The average wood mass
increased by 29.5%, while the wood volume increased by 6.3%, water
absorption was about 67.3%, and thickness swelling was approximately 4.5%.
These results indicate that the LWPF resin infiltrated the lumens and cell walls
of the wood, enhancing its water resistance and reducing its swelling. The
study provides valuable data for synthesizing low molecular weight phenol-
formaldehyde resin and applying the impregnation method combined with
polymerization through high-temperature curing in rubberwood modification.

1. DAT VAN DE

Tre va gb tir rirng trong d3 tré thanh ngudn
nguyén liéu quan trong trong xay dung, san
xuat do ndi that va cac &ng dung khac. Tuy
nhién, cac loai gb nay thuong gip han ché vé
do 6n dinh kich thuwdc, d6 bén co hoc va kha
nang khang sinh vat hai, do téc d6 sinh trwdng
nhanh va d3c diém cau truc ctia ching. Dé khac
phuc nhitng han ché nay, nhiéu nghién ciru d3
tap trung vao phuong phap bién tinh gb thong
qua viéc ngdm tdm nhwya nhiét ran, trong d6 cé
keo phenol-formaldehyde (PF). K§y thuat nay da
dugc chirng minh 13 cai thién dang ké céc dac
tinh co hoc, kha nang chéng sinh vat pha hai va
dd 6n dinh kich thudc cta gb [1-7].

Keo PF thudéc nhédm keo géc phenolic, dwgc
ng dung rong rai nho chi phi thap, nguyén
lieu san cd, quy trinh téng hop don gian, va
kha ndng két hop tot v&i nhiéu vat liéu khac.
San pham tir PF c6 khad nang chiu nudec, chiu
nhiét va chéng chdy cao, dugc st dung phé
bién Iam chat két dinh va keo trong san xuat
van gb cong nghiép, vat liéu cach nhiét, son va
vecni, cling nhu cac san pham chiu nhiét va
mai mon [8]. Cac ddc tinh nay gitp PF tré&
thanh lwa chon wu viét trong nhiéu nganh
cdng nghiép, dic biét 1a trong x{ ly bién tinh
gd 1am san pham s dung & diéu kién khac
nghiét nhw: nang cao d6 6n dinh kich thuwdc [9,
10], ndng cao kha ning chéng méi [11], cai
thién kha ndng chéng mot [12].

Trén thé gidi, viéc nghién ciru va san xuat
keo PF phan tir lvgng thap da dat quy mé 16n
va thuvong mai hda. Tuy nhién, tai Viét Nam,
nghién ciru hé théng vé cac yéu té cdng nghé,
nhu nhiét do va thoi gian phan &ng, anh hudng
dén chat lwvong keo PF phan t& lwong thap con
han ché. Pac biét, chwa cé nhiéu nghién clru
tng dung keo LWPF nay trong bién tinh gb rirng
trong nhu goé cao su.

Bai bdo nay nghién clru tdc déng clia nhiét

dd va thoi gian phan &ing dén mot sé chi tiéu ki
thuat cla keo PF phan ti lwvgng thap, dong thoi
th&r nghiém (ng dung loai keo nay trong x(r ly
bién tinh gd cao su. K&t qua nghién cttu sé cung
cap co s& khoa hoc cho viéc ndng cao chat
lvgng gob rirng trong va thic day &ng dung hiéu
qua keo LWPF trong cong nghiép ché& bién gb
tai Viét Nam.

2. PHU'ONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Nguyén liéu gb: G6 Cao su (Hevea
brasiliensis) 26 tudi, khai thac tai huyén Vinh
Clru, tinh Dong Nai.

- Hod chat: Phenol 98% (P); Dung dich
Formalin 37% (F); Dung dich NaOH 40%

2.2. Phuwong phap nghién ctru
a. Tao méu gé thi nghiém

+ Tiéu chuin |18y mau: TCVN 8044:2014

+ Kich thuéc mau: Doc thé x Xuyén tdm x
Tiép tuyén = 30mm x 20mm x 20mm

+ D06 dm mau gb trwdc khi xir ly: 12-15%

+S6 lwong mau: 10 mau/ché do xtr ly
b. Téng hop dung dich keo PF phén t& lvgng
thdp (LWPF)

Trong nghién ctru d3 tham khao phuwong
phap va quy trinh téng hop keo PF phan t&
lvong thap, ¢ thé tan trong nudc clia Nguyén
Minh Ngoc va Vi Manh Tuwong (2017) [10] dé
[dm co s& ti€p can va thiét ké théng s6 quy
hoach thyc nghiém. Co ban nhu sau:

- Ti 1& mol trong hon hop nguyén liéu dau
vao: F:P:NaOH:H,0=1,85:1,0:0,20:8,0

- Cac budc tién hanh:

Budc 1: Hoa long Phenol & nhiét d6 50-55°C,
can lvgng Phenol can dung cho vao binh 3 ¢6.

Buwdc 2: Cho lvgng dung dich NaOH theo
tinh todn pha v@i ndng dé 40% vao binh & Budc
1, phan rng 10 phut, nhiét d6 duy tri 55°C.

Budc 3: Cho 80% lwgng Formalin (37%) can
dung vao binh ba ¢6 & Buwdc 2, tang nhiét dé 1én
80°C, duy tri trong 60 phut.
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Budc 4: Gidam nhiét d6 xuéng 60°C, tiép tuc
cho lvgng Formalin con lai vao binh & Budc 3.
Tang nhiét do |én nhiét d6 T°C, duy tri trong t
phat. T va t 1a hai tham s& sé thay déi theo dit
liéu nhuw bang 1.

Buwdc 5: Lam ngudi dén 40°C, thu sdn pham
nhua PF phan tr lwvong thap.

. Quy hoach thuc nghiém

V&i muc tiéu xac dinh anh hudng clda nhiét
dd va thoi gian tong hop keo PF phan tl luvgng
thap s dung lam nguyén liéu xt ly bién tinh gb
va tre bang phuong phdp ngdm tdm. Trong

nghién ctru d3 4p dung phuong phap st dung
phuwong phdp dép &ng bé mat/bé mat chi tiéu
(Response Surface Methods — RSM) vd&i cach bd
tri phirc hgp tam (central composite design -
CCD) dé tién hanh thiét ké thi nghiém quy
hoach thyc nghiém da yéu té véi mé hinh bac
2. Cac yéu td thay déi gdm nhiét do va thoi gian
& giai doan trung ngung khi téng hop keo LWPF
nhu Bang 1 va su tdc dong cla bién s6 thay déi
tdi chi tiéu chat lwong keo LWPF dugc thé hién
@ Bang 2.

Bang 1. Nhiét do va thei gian quy hoach thuwe nghiém téng hop keo LWPF

s s Cac mirc thi nghié 3
Yéu to anh hwdng ac Thire ™ ngniem .Kjoarfg
-0 - 0 + +a bién thién
Nhiét do (°C) 68 70 75 80 82 5
Thoi gian duy tri (phat) 78 90 120 150 162 30

d. Tht nghiém s dung keo PF phdn tw lwong
thdp xt ly bién tinh g6 cao su

- Phuong phdp xu ly: nghién ciru da sk
dung phuwong phap ngdm tdm chan khéng dé
dwa dung dich keo PF phan t& lvong thap vao
gb cao su, sau d6 st dung phwong phap say &
nhiét d6 cao dé lam cho keo PF ddng ran
trong go.

- Théng sé céng nghé xi ly ngédm tam:

+ Nong d6 dung dich LWPF: 20 % (ndng do
dung dich LWPF dé& ngam tam vao gb duoc tinh
bang ham luvgng chat ran cé trong dung dich).

+ Ap suat chan khong: 650-700 mHg

+ Thoi gian duy tri dp suat chan khéng: 1,5 gidy

+ Nhiét do khi tdm: 23-30 °C

- Théng s6 cong nghé sdy gb sau tdm: Mau
sau khi tdm hod chat duoc dua vao sdy & nhiét
do thay déi theo 3 giai doan. Cu thé:

- Giai doan 1: 50-60 °C, thoi gian 4 gi&

- Giai doan 2: 90-105 °C, thai gian 6 gi¢

- Giai doan 3: 160 °C, thoi gian 2 gio

- Giai doan 4: ha nhiét va d& mau ngudi tu
nhién trong tu say.

e. Xdc dinh cdc chi tiéu chét luvong cia keo PF
phén t& lvong thép

Trong nghién ctru d3 tién hanh xac dinh cac
chi tiéu co ban cta dung dich keo LWPF theo
cac quy dinh trong tiéu chuan Trung Quéc ma
hiéu GB/T 14074-2017 - Testing methods for
wood adhesives and their resins. Cac chi tiéu

chu yéu d3 duoc sir dung lam thong sé dau ra
cla quy hoach thuc nghiém gébm: d6 pH, ham
lvgng kho, do6 nhdt, do tan trong nudc, thoi
gian déng ran. Trong do, nghién ctru da st dung
may do dd nhdt NDJ-8S dé xac dinh d6 nhat
cta dung dich keo PF phan t& lvgng thap do
nghién ctru téng hop.

f. Xdc dinh cdc chi tiéu chét lvgng go cao su khi
bién tinh bdng nhwa PF phdn t lwong thdp

- D6 tang khoi lwong ctia gd (Weight Percent
Gain - WPG)

WPG (%) = [(m1— mo)/mo] x 100

Trong dé: mo- khoi lwgng mau gd kho kiét;
mi- khdi lvgng mau gd kho kiét sau say giai
doan 3.

- Do tang thé tich (Volumm Percent Gain -
VPG)

VPG (%) = [(V1— Vo)/Vo] x 100

Trong dé: Vo- thé tich mau gb kho kiét; Vi- thé
tich mau gb kho kiét sau khi say giai doan 3.

- Xac dinh d6 huat nudc (Water absorbtion -
WA): Trong thi nghiém, mau gb cao su chwa xtr
ly (mau doi ching) va mau gb cao su x{r ly
dwgc ngdm nudc trong thoi gian 8 ngay &
nhiét dé 25-30°C. Cong thirc xac dinh do hut
nuwdc nhu sau:

WA (%) = [(m2 - m1)/m1] x 100

Trong d6: mi- khéi lvgng mau gd kho kiét
trudc khi ngdm nuwéce (g); ma- khéi lwvgng mau
gd sau khi ngadm nuwéc (g).
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- Xdc dinh d6 truong nd& thé tich

(Volummetric Swelling - VS):
VS (%) = [(a1xb1 — aoxbo)/a0xbo] X100

Trong d6: ao va a1 1an luot 13 kich thudc chiéu
xuyén tam clia mau trwdc va sau khi hat nuwéc
(mm); bo va by [an luot 13 kich thudce chiéu tiép
tuyé&n clia mau trudce va sau khi hit nwée (mm).
3. KET QUA VA THAO LUAN

3.1. Anh hwéng cla nhiét dé va thoi gian phan
irng & giai doan trung ngwng dén chat lwong
keo PF phan tir lwong thap

Két qua xac dinh mirc d6 dnh huwdng clia nhiét
do va thoi gian phan (ng & giai doan trung ngung
dén: ham luong kho, dé nhét, dé tan trong nuéec,
thoi gian déng ran cla keo PF phan tir lwgng thap
duoc trinh bay trong Bang 2.

Bang 2. Két qua xac dinh ham lwgng khd cta keo LWPF theo cac ché do thi nghiém

Thi T (°C) © (pht) Ham lwong kho PO nhot Do tan t['ong Thoi gian
nghiém (%) (m.Pa.s) nuwdc (lan) dong ran (s)

1 75 78 53,0 50 4,5 342

2 80 150 54,9 50 3,2 284

3 82 120 52,1 53 3,0 290

4 68 120 54,1 53 5,2 286

5 80 90 53,5 55 4,2 335

6 75 120 54,2 63 3,5 311

7 75 120 52,5 61 4,0 305

8 70 150 54,7 60 4,5 285

9 75 120 52,6 61 4,7 295
10 75 120 53,0 63 3,5 298
11 70 90 56,2 47 5,6 315
12 75 120 51,3 62 3,9 295
13 75 162 55,3 56 3,1 290

3.1.1. Anh huéng nhiét dé va thoi gian phdén
wng & giai doan trung ngung dén ham lwong
khé cua dung dich PF phén t& lugng thap

T két qud Bang 2 cho thdy ham luong khé
cla keo LWPF dao déng trong khoang 5,13%
dén 56,2%, nhung khdng tudn theo mét quy
luat rd rang khi nhiét dé va thoi gian phan &ng

thay déi. K&t qua nay cling dugc thé hién bai
dd thi twong quan gitra gia tri thuc nghiém va
gia tri hoi quy (Hinh 1), hé sé tuwong quan rat
thap (R?=0,37), tirc Ia mdrc d6 phu hop cia md
hinh héi quy cha ham lwgng khd vai dit liéu
thuc nghiém la khong cao.

57.0

56.0

55.0

54.0

Gia tri hoi quy (%)

53.0

51.0

51.0 52.0 53.0

T T T T

54.0 55.0 56.0 57.0

Gia tri thire nghiém (%)

Hinh 1. 6 thi twong quan giira gia tri thyc nghiém va gia tri héi quy cia ham lwgng khd

Su chénh léch vé ham lugng khd cta keo thu
duoc tlr cdc ché dd nhiét d6 va thoi gian khac
nhau cé thé duwoc ly gidi bdi mirc dé phan &ng
gilta cac phan tr phenol va formalin. Khi nhiét
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dd va thoi gian thay déi, cadc phan &ng xay ra &
murc d6 khong dong déu, dan dén sy khac biét
trong ham lwgng khd. Bidu nay cho thay rang
céc yéu t6 nhiét d6 va thoi gian phan &ng anh
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hwdng dén cdu tric va dic tinh cla keo LWPF,
nhuwng méi quan hé nay phirc tap va can cé
nhitng nghién ctru sdu hon. Viéc t6i wu hda qua
trinh téng hop 1a rat can thiét dé dat dugc chat
lvgng keo LWPF én dinh, phu hop vdi cac yéu
cau ing dung thyec tién.
3.1.2. Anh huéng nhiét dé va thoi gian phdén
t*ng & giai doan trung ngwng dén dé nhdt cua
dung dich PF phén ti lugng thép

DO nhdt cha dung dich keo PF phan ti luvgng
thap |a mot chi tiéu quan trong, dac biét khi st
dung keo nay trong x( ly bién tinh gd hodc tre.
DO nhdt thap khong chi phdn dnh khd nang
thdm thau t6t cda dung dich vao vat liéu ma
con cho thay phan t& lvgng cha LWPF thap,
mot yéu t8 can thiét dé dam bao hiéu qud x&r
ly. Vi vay, viéc kiém tra va danh gid d6 nhét ¢o
y nghia thuc tién cao trong viéc kiém soat chat
lwong keo. K&t qua xac dinh d6 nhét cta keo PF
phan t& lvgng thap, duwoc téng hop vdi cac

théng sé céng nghé khac nhau, duoc trinh bay
trong Bang 2.

T Bang 2, ¢ thé thdy d6 nhdt cla keo PF
phan tl lwvong thap dao déng trong khoang 47—
63 mPa.s va tang dan khi nhiét dé va thoi gian
phan &ng tang. Hién tugng nay phu hgp véi co
ché tong hop keo LWPF, khi nhiét d6 cao hon
lam gia tdng t6c dd phan (ng gilta cac phan tir
phenol va formalin. Déng thoi, thoi gian phan
ng kéo dai tao diéu kién dé cac phan tir két
hop v&i nhau théng qua phan &ng trung ngung,
dan dén su gia ting phan t&r lwong va kéo theo
d6 nhét tang.

Ngoai ra, két qua phan tich twong quan Hinh
2 cho thay gia tri thwec nghiém va gia tri héi quy
c6 su phl hop cao, véi hé sé twong quan dat R?
= 0,97, thé hién tinh chinh xdc va dang tin cay
ctia m6 hinh héi quy trong du dodn dd nhét cda
keo LWPF.

65 |

60

55

Gia tri héi quy (m.Pa.s)

50 |

T T
45 50

55 60 65

Gia tri thire nghiém (m.Pa.s)

Hinh 2. D6 thi twong quan giira gia tri thwc nghiém va gia tri héi quy cia dd nhét keo LWPF

3.1.3. Anh huéng nhiét dd va thoi gian phén
t*ng & giai doan triing ngung dén dé tan trong
nuwdc cua dung dich PF phdn ti lwong thép

Cling tuong ty nhu d6 nhdt, do tan trong
nudc cia keo LWPF cling la mét chi tiéu quan
trong. Do tan trong nwdc anh huwdng truc tiép
dén kha ndng pha loang va diéu kién cdng nghé
st dung keo LWPF trong qué trinh x& ly bién
tinh gd. N&u do tan trong nwdc thap, viéc pha
lodng keo dé ngam tam vao gb hoic tre s& gip
nhiéu kho khan, 1am giam hiéu qua xr ly.

Két qua do dé tan trong nuwdc cla keo PF
phan tlr lvgng thap véi cac thong sé cong nghé
khdc nhau dugc trinh bay trong Bang 2.

Dua trén sd liéu Bang 2, d6 tan trong nuwdc cla
keo LWPF bién ddng trong khodng 3,0-5,6%, va
c6 xu hudng giam khi thoi gian va nhiét do phan
rng tang. K&t qud nay phu hop vdi két qua thi
nghiém xac dinh dd nhdt cla keo LWPF & phan
trén, do qua trinh tang nhiét dé va kéo dai thoi
gian phan &ng tao diéu kién cho nhiéu phan t&
phenol két hop vdi nhau théng qua phan tng
trung ngung, lam tang phan t& lvgng cla keo va
giam do6 tan trong nudc.

M®&i quan hé gitta nhiét do, thoi gian phan tng
va do tan trong nudc duogc biéu thj rd rét qua
Hinh 3, v&i hé s6 twong quan dat R? = 0,79, cho
thay mai lién hé chat ché gitra cac yéu té nay.
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Gia tri hoi quy (lan)
S

2.0 3.0

4.0 5.0 6.0

Gia tri thire nghiém (lan)

Hinh 3. D6 thi twong quan giira gia tri thwec nghiém va gia tri hoi quy cta dd tan trong nwéc

K&t qua phan tich nay cho thay cé thé sl
dung mé hinh héi quy dwa trén quy hoach thuc
nghiém dé tién hanh cac nghién cru t6i wu héda,
nham xac dinh nhiét d6 va thoi gian phan (ng
tdi wu trong giai doan trung ngwng, phuc vu cho
viéc tdng hop keo PF phan t& luvgng thap cé
chat lwvgng phlu hop véi yéu cdu cdng nghé.
3.1.4. Anh hudéng nhiét dé va thoi gian phdn
tng & giai doagn trung nguwng dén thdi gian
ddng rdn cua dung dich PF phén ti lwong thdp

Thoi gian déng ran cta keo LWPF déng vai
tro quan trong trong viéc thiét |ap cic thong so
cong nghé x{r ly gd sau qua trinh ngdm tam.
Thoi gian ndy can dam bao keo LWPF déng ran
hoan toan, tir dé dat hiéu qua bién tinh tdi vu
cho gb. Vi vay, viéc nghién ctru va xac dinh thoi

gian déng ran cla keo LWPF 13 can thiét, dic
biét khi xem xét mdi twong quan gitra nhiét d6
va thoi gian phan (ng. Nghién clru nay khong
chi gitp cai thién chat lvgng keo ma con cé y
nghia thuc tién I&n trong viéc t6i wu héa quy
trinh cdng nghé x{ ly gb.

K&t qua xdc dinh thoi gian dong ran cla keo
PF phan t& lvgng thap, duoc trinh bay trong
Bang 2, cho thay thoi gian déng ran dao dong
trong khodng tir 284 dén 342 gidy. Quy luét
bién déng nay kha rd rang, phan anh méi twong
quan chat ché gitra nhiét do va thoi gian phan
(rng trong qua trinh téng hop keo vdi thai gian
déng ran cla keo. M&i quan hé nay duoc thé
hién rd hon qua d6 thi trong hinh 4, véi hé sé
tuong quan dat 0,94.
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Hinh 4. Db thi twong quan giira gia tri thuc nghiém va gid tri hoi quy cha thei gian déng ran

Tuong tw nhu d6 nhdt va doé tan trong nudrc,
két qua nghién cru vé thoi gian déng ran cling
cé y nghia théng k&, mé ra co hdi ing dung

trong viéc t6i wu hda quy trinh cdng nghé. Cac
k&t qua nay co thé dwoc ap dung dé giai quyét
bai todn tdi wu néu thuc hién thém cdac thi
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nghiém quy md 1én hon, nham xac dinh nhiét
dd va thoi gian phu hop trong viéc téng hop
keo PF phan tlr lwong thap, phuc vu cho viéc xtr
ly bién tinh gb va tre.
3.2. Két qua thir nghiém xtr ly gb cao su bang
dung dich keo PF phan tir lwong thap

Dwa trén két qua thuc nghiém da yéu t6 va
phan tich & trén, nghién clru d3 xac dinh dugc
ché& @6 phu hop vai céc diéu kién do nhét thap,
ham luvgng kho cao va d6 tan trong nudc Ién

dé tién hanh téng hop keo PF phan t&r lwong
thdp & quy md phong thi nghiém. Quy trinh
téng hop dugc thye hién theo phuong phéap d3
trinh bay trong muc phuong phdap nghién clru.
Cu thé, nhiét do va thoi gian phan &ng trong
giai doan trung ngung duoc thiét 1ap nhu sau:

- Nhiét do: 70°C

- Thoi gian duy tri: 90 phat

Chi tiéu ky thuat cda keo thu dugc vdi thong
s6 cdng nghé nay duoc trinh bay trong Bang 3.

Bang 3. Chi tiéu ki thuat keo LWPF dung dé xt ly go cao su

T Chi tiéu danh gia Pon vi tinh Gia tri Phwong phap danh gia
1  Mausac - Nau do Mat thuong

2 PO nhot mPa.s 50 GB/T 14074-2017

3 Ham luwgng kho % 52,5 GB/T 14074-2017

4 PO hoa tan trong nudc Lan >5 GB/T 14074-2017

5 DodpH - 10 Gidy pH

Sau khi tién hanh x& Iy bién tinh gb cao su
theo cong nghé polymer hda gb, nghién ctru d3
thu dwoc mau gb cao su bién tinh bang keo PF

phan t& lvong thap vai cac chi tiéu chat luvong
thé hién trong Bang 4.

Bang 4. Tinh chat cta gd cao su bién tinh bang keo PF phan t&r lwgng thap

Chi tiéu kiém tra Pon vi tinh Gia tri trung binh Do léch chuan
P6 tang khdi lugng (WPG) % 29,5 2,8
Do ting thé tich (VPG) % 6,3 0,7
D6 hut nwdce sau 8 ngay (WA) % 67,3 3,2
D6 truong nd thé tich (VS) % 4,55 0,82

Tl Bang 4 cé thé thay, sau khi gb cao su
dwoc xr ly bang dung dich keo PF phan ti
lvgng thap va sdy & nhiét d6 cao dé keo LWPF
déng ran trong go, cac tinh chat clia gb cao su
da thay d6i dang ké. Cu thé, khéi lvgng gb ting
trung binh khoang 29,5%, dong thoi thé tich gb
tang 6,3%. Diéu nay cho thay trong qua trinh x{
ly, cac phén tlr keo LWPF d3 thadm nhap vao cac
khodng tréng trong gd, tham chi vao ca vach té&
bao gb, dugc phdn dnh qua mirc d6 ting khéi
lvgng va thé tich.

K&t qua nghién clru nay cling tuwong déng vdi
sy danh gia cla Furuno [1] cling d3 chi ra rang
cac tinh chat cla gb thay d6i khi keo LWPF tham
vao va lién két trong vach té€ bao gb. Két qua
kiém tra d6 hut nudc va do truong nd thé tich
clia gb cao su bién tinh trong nghién ctru nay cho
thay cac gia tri déu gidm dang ké. Diéu nay cé
thé 13 do keo LWPF d3 tham nhap sau vao vach
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té bao gd va doéng ran, lam gidm kha ndng hap
thu nuwdc va han ché sy din né cla gob.
4. KET LUAN

Nghién ctru d3 xac dinh anh hudng cta nhiét
dd va thoi gian phan (ng dén chat lwong keo
phenol-formaldehyde phan t& lwvgng thap. Két
qua cho thay dé nhdt cha keo thay d6i tir 47-
63 m.Pa.s, va tang khi nhiét do6 va thoi gian
phan &rng cao hon. Ham luvgng kho cia keo dao
dong tlr 5,13% dén 56,2%, vdi hé sé tuwong
quan R?2=0,37, cho thay su bién déng khdng rd
rang. Do tan trong nudc gidm tir 5,6 dén 3,0 khi
nhiét d6 va thoi gian tang, véi hé sé tuong
quan 0,79. Thoi gian déng ran cta keo PF bién
dong tlr 284-342 gidy, c6 mbi twong quan manh
v@i nhiét do va thoi gian phan &ng (R = 0,94).

Chat lwong gb cao su sau khi xtr ly bang dung
dich keo PF phan tr lwvong thap va sdy & nhiét
dd cao d3 co su thay d6i rd rét. Cu thé, khéi
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lvong gd bién tinh tang 29,5%, va thé tich gb
tang 6,3% so vdi gb cao su khong bién tinh.
L&i cam on

Nghién ctru nay 1a két qua chinh cda luan van
thac si vai tiéu dé “Nghién clru dnh hudng cua
thoi gian va nhiét d6 dén chat lvong keo
phenol formaldehyde (PF) phan t& lugng
thap”. Tac gia xin trdn trong cdm on Bd Khoa
hoc va Cong nghé d3 tao diéu kién hd trg ngudn
luc d€ hoan thanh d@é tai luan van thac s thdng
qua viéc cap kinh phi cho dé tai “Nghién ctru
ché& tao vat liéu compozit tdm Ién tr nhya
Phenol Formaldehyde (PF) va tre lam nguyén
liéu cho déng tau ca vo gb va tam 6t dudng”.
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