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TOM TAT

Hon hop chi than den (Carbon Black Masterbatch, CBM) chifa ham lugng than den (CB) cao (60%
theo khéi lugng) da dugc ché tao tir than den va cao su thién nhién latex c6 d6 nhét thap ma
khong can st dung céc chat tuong trg khac cling nhu la chédt danh déng. HOn hop nhao sau khi
dong tu tu nhién da duoc sdy ¢ 70°C trong vong 24h, tiép theo la dinh hinh dudi dang tam. Hon
hgp cha than den sau d6 da dugc can luyén véi cao su thién nhién dé tao ra hdn hgp cao su ban
thanh pham chia 35 phr than den, réi tién hanh luu hda. Mau doi chiing cling dugc ché tao tir cao
su thién nhién kho va than den (35 phr) trong cling diéu kién hén luyén. Hai loai mau nay da duoc
khao sat cac tinh chét héa ly khac nhau nhu: d6 phan tén than den, tinh chét luu hda va tinh chat
co ly (36 bén kéo - d6 bén xé). Két qua khao sat cho thdy mau cao su dugc luyén ti masterbatch
c6 muc d6 phan tan than den tét hon, diéu nay la vi than den da dugc phan tan trudc trong mau
master batch. Thai gian luu hda ngdn hon va momment xodn cuc dai (MH) cling cao hon so vai
mau trén truc tiép, diéu nay la nha vao muc dé phan tan than den tét hon trong luyén tir master
batch. Tuong tu nhu vay, két qua co tinh clia mau dugc luyén tir masterbatch cé gid tri d6 bén kéo,

d6 bén xé cao hon tuong Uing la 8,5% va 4,6% so véi mau luyén truc tiép.
Tu khoa: hén hop cha than den, than den, cao su thién nhién, dong tu cao su

MG PAU

Cao su thién nhién 13 mot vat liéu v6 ciing phd bién
trong cudc s6ng nho vao tinh ning dan hoi dic biét
ctia vat liéu nay. V€ mat khoa hoc thi day 1a mét chudi
cac mdc xich polyisoprene lién két lai v6i nhau, trong
lugng phan tt c6 thé 1én tGi vai tram ngan, hay hang
triéu don vi. Trong mach phan td ctia cao su thién
nhién c6 chita néi d6i, va dugc tao mang lién két véi
nhau thong qua qua trinh luu héa. Qua trinh luu héa
da thay d6i hoan toan co tinh ctia cao su thién nhién
nhu tinh dan hoéi, bén kéo, bén xé, d6 khang mai mon,
... Chinh vi vay ma cao su c6 thé dap ting rit nhiéu yéu
ciu khdc nhau trong cudc séng =,

Cao su thién nhién st dung rat nhiéu chat don khac
nhau. Céc chit don nay thuong dugc chia ra lam
hai nhém: chit don thong thuong va chit don gia
cuong. Trong d6 quan trong nhét phai ké dén la than
den®. Phin 16n lugng than den trén thé gidi dugc st
dung trong nganh cao su, nhét la trong nganh sam,
16p (chiém khoang 70% san lugng than den trén thé
gidi). Diéu d6 dugc li gidi dua trén tuong tac bé mit
rit dac biét gitia cdc mach cao su thién nhién va hat
than den”®. Than den dugc ché tao tif qua trinh d6t
chéy khong hoan toan céc sin phdm ddu mo, dic biét
la ddu nang. Phén carbon chua chay thudng dugc
thu thap duéi dang bét min mau den, duong kinh tit

10 dén 500 nanomet (nm). Hién tai, san lugng than
den trén toan thé gi6i vao khoang 14 triéu tdn/nam,
va dugc san xudt cht yéu theo hai quy trinh cong
nghé chinh -1, Céng ngh¢ 16 dét dau’: cac nguén
nguyén liéu hydrocarbon thom, dang léng dugc dot
néng va bom lién tyc vao trong moét budng dot st
dung khi thién nhién guyén liéu hydrocarbon bi phin
hay va tao thanh mugi than (CB); cong nghé nay dong
gop 90% san lugng than den san xuit trén thé gidi.
Cong nghé nhiét phan LIOIL, khi thién nhién dugc
nhiét phan dé€ tao ra cac hat than den, khi hydrogen
vahén hgp céc chit hitu co dé bay hoi khac; cong nghé
nay dong gop khoang 10% con lai lugng than den san
xudt trén thé gici.

Than den 13 nguyén liéu c6 ngudn géc tit ddu mo,
khong than thién moi trudng. Trong quéa qua trinh
hén luyén cao su véi than den, dudi tac dung co hoc,
nhiing hat than den min c6 thé phat tdn, nén moi
trudng xung quanh khu luyén cao su bi 6 nhiém.
Chinh vi vdy y tuong ché tao mét hon hop cht than
den (CBM) da dugc nhiéu tac gid quan tdm nghién
ctiu phat trién 1215, Hén hgp chii than den 1a hén
hgp chtia phin 16n than den, da dugc dinh hinh sén,
chi can phi tron lai véi cao su thién nhién theo céc ty
1é¢ mong muén khi st dung. Trong hén hgp cha than
den (CBM), nhd céc phén ti cao su cac hat than den
min da dugc két dinh lai véi nhau thanh khoi. Nho

Trich dan bai bao nay: Chi P TL, An N N. Ché tao hén hgp chii than den (than den Masterbatch) tir
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vay, khi hén luyén cao su v6i hén hgp chu, tac dung
co hoc khong du dé€ phat tan cac hat min than den ra
moi trudng.

DE ché tao hén hgp chu than den trén nén cao su
thién nhién va than den, ca dang cao su kho va cao
su latex déu da dugc cic tac gid quan tam dén 2715,
Trong d6 cao su latex to ra c¢6 uu thé hon do c6 do
nhét thdp, kha nang phén tan cta than den t6t hon
trong latex. Thdi gian va néang lugng can thiét cho
qua trinh ché tao hdén hgp chu it hon so véi trudng
hop ché tao hén hgp chu ti cao su khd. Trong céc
nghién ctu st dung latex cao su, than den dugc phan
tan trong cao su thién nhién latex c6 ham lugng cao
su quy kho khoang 10-20% %1%, va sti dung thém cic
hgp chét hoat dong bé mit giup cho qua trinh phan
tan (Hinh 1). Sau d6 st dung hoa chit d€ danh dong
hén hgp chu & dang nhio, rdi sdy kho va dinh hinh
hén hgp chi chita khoang 40% than den.

Quy trinh ché bién hén hgp chu than den trén nén
cao su thién nhién latex c6 ham lugng cao su kho cao
hon 30%, va khong st dung hoa chét trg tuong hgp
hay hoa chit ddanh dong hon hgp, vi nhiing hoéa chit
nay c6 kha ning anh hudng dén chét lugng san phim
cao su sau nay. Latex cao su thién nhién dugc dong
tu khi thém moét lugng 16n than den vao latex, va tao
thanh khdéi hon hgp cht nhio. Sau d6 hén hgp cha
than den dugc khao sat kha niang tng dung vao viéc
ché tao hén hgp cao su bing viéc hon luyén véi cao su
thién nhién va cac thanh phén luu héa khac.

PHUONG PHAP

Vat liéu

Trong nghién ctiu nay, cao su thién nhién khé (SVR
3L) va cao su thién nhién latex dugc cung cép bdi
Cong ty Cao su Phu Riéng. Than den N330 OCI (Han
Qudc) dugc lya chon d€ lam nén hén hgp cha. Cac
hoa chét khac d€ luu hoa cao su: ZnO, stearic acid,
luu huynh, CBS 1 céc hda chit cong nghiép dugc su
dung phd bién trong ky thuat ché bién cao su.

Piéu ché hén hop chi than den

Quy trinh ché tao hén hgp chu than den dugce trinh
bay trong Hinh 2. Cao su thién nhién latex trudc tién
dugc diéu chinh vé ham lugng cao su kho (DRC) &
35%, sau d6 than den N330 dugc cho ti tii, cung véi
khudy déu, vao cao su latex cho dén khi ham lugng
than den chi€ém 60% so v6i lugng téng than den va cao
su thién nhién quy kho ti latex. Hén hgp nhio duge
khudy manh va d€ dong tu tu nhién. K& do, khéi hon
hgp dugc can thanh tdm, day 5 mm va siy & 70°C
trong vong 24 h. Nhu viy mot hén hop chu chia
60% than den va 40% cao su thién nhién theo khoi
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lugng dugc ché tao. H6n hgp chii kho sau d6 dugc st
dung dé ché tao cao su luu héa chia than den 6 35 phr
(theo Bang 1) va so sanh v6i mau cao su luu hoa chita
cung ham lugng than den, nhung dugc ché tao bing
phuong phép can truc tiép trén mdy can hai truc. Hai
loai hén hop trén dugc ché tao cing quy trinh va thoi
gian can luyén.

Ché tao mau cao su luu héa

Cong thiic ché tao mau cao su luu hoéa duge trinh bay
trong ang 1. Day la cong thiic don gian va réit pho
bién dé€ khao sit kha ning gia cudng ctia chit don doi
véi cao su thién nhién. Mot loai mau dugc ché tao
tu cao su thién nhién SVR 3L va cdc thanh phén héa
chét luu hoa khéc trén may can hai truc. D€ so sdnh,
mot loai mau khéc duge ché tao tii cao su SVR 3L va
hén hgp cht than den (chia 60% than den va 40%
la cao su thién nhién), mau nay ciing thuc hién trén
may can hai tryuc, cing ham lugng cao su thién nhién,
than den va cac thanh phéan luu héa khac. Qua trinh
Iuu héa dugc thyc hién & 150°C trong 10 phut.

Cac phuong phap khao sat tinh chat

Tinh chét luu hoéa ctia mau duge khéo sit bing may
do Rheometer (MDR 2000, Alpha) ¢ 150°C trong thoi
gian 14 phut. Do phan tan than den dugc kiém tra
bing méy do do phan tén than den (QT-CBD 2000,
Qualitest, Canada). D06 bén kéo ctia mau dugc do
theo tiéu chudn ASTM D412-92 va d6 bén xé dugc do
theo tiéu chudn ASTM D624 -98, co tinh dugc thuc
hién trén may do coly van ning AG-X Plus (Shimazu,
Japan), thuc hién & nhiét d6 phong, t6c d6 kéo/xé 1a
500 mm/phut.

KET QUA VA THAO LUAN

Do phan tan than den

Két qua d6 phan tédn than den ctia cdc mau dugc trinh
bay trong Hinh 3, va céc thong s6 déc trung dugc tom
tat trong Bang 2.

Céc mau déu c6 ham lugng than den theo ty 1¢ bach
phén 14 35 phr, va dugc can luyén theo ciing mot quy
trinh thoi gian, thiét bi, cho nén két qua vé d6 phan
tan hat rédt tuong dong. Tuy nhién, mau dugc luyén tu
hén hgp chu cho théy kich thude hat phén tdn uu thé
hon so v6i mau cén tryc ti€p. Nhiing hat than den, c6
kich ¢&16n hon 50 pum, khong cé hién dién trong cac
mau luyén tit hén hgp chu, trong khi d6 méu luyén
truc ti€p c6 cc hat 16n hon, 1én t6i 62 pm (Hinh 3).
K& ca nhiing hat ¢6 kich thu6c nho, mau luyén tit hon
hop chii ciing to ra vu thé hon. Theo d6 thi miu luyén
truc tiép cho thdy cip hat co kich ¢ 6-9 um, trong khi
d6 mau luyén tit hén hgp chii c6 cdp hat co kich cgla 6
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Bang 1: Céng thiic ché tao mau cao su luu héa

Thanh phin Ham lugng (phr) Ham lugng (phr)
Luyén tryc tiép ti than den va cao su  Luyén ti hén hgp cha than den va cao su
thién nhién thién nhién

SVR 3L 100 76,7

ZnO 5 5,0

Stearic acid 2 2,0

Sulfur 2 2,0

CBS 1 1,0

Than den 35 58,3 MB

Bang 2: K&t qua phan tan than den

Thong s6

thién nhién
Do phén tan hat 86,62%
Kich thudc hat trung binh 21,75 um

Luyén truc ti€p tii than den va cao su

Luyén ti hén hgp chu va cao su thién
nhién

86,78%

19,69 um

um. Chinh vi vay kich thuéc hat trung binh ctia mau
luyén tit hén hgp cha ciing nhoé hon so véi mau kia,
tuong ting 14 19,69 um va 21,75 um. Diéu nay co6 thé
gidi thich do than den da dugc phan tan mét lan trong
cao su thién nhién latex, cho nén céc hat than dé tdn ra
nho hon trong qué trinh hén luyén cao su. Biét ring
hat cang nho thi dién tich bé mat cang 16n, hé qua la
tuong tdc bé mdt gitia cac hat than den va mach cao
su thién nhién cang I6n, va déy la yéu t6 quyét dinh
vai tro gia cuong ctia than den trong cao su nén. Mtic
do6 phén tan nay ciing tuong thich véi cac két qua co
tinh da khao sat dugc.

Tinh chit luu héa

Tinh chdt Iuu hoéa ctia hén hgp cao su 1a mot trong
nhiing théng s6 quan trong ctia vt liéu cao suluu hoa.
Két qua c6 thé gitip so sanh do bén co hoc, téc do luu
héa d€ c6 nhiing di€u chinh thyc té khi thuc nghiém
véi lugng mau 16n hay nhung méu ¢6 hinh dang thuc
té€ phtic tap. Bang 3 va Hinh 4 so sanh hai loai miu da
dugc ché tao, dudng cong luu hoda.

Hai mau c6 hinh dang dudng cong Iuu hoéa khé tuong
dong, do ca hai miu dugc luyén tii cing mot cong
thic, cting ham lugng cao su, than den va hé luu hoa.
Tuy nhién tinh chat luu hoa khong hoan toan dong
nhdt, v6i hai khéc biét. Thi nhit do nguyén liéu can
tron: mot mau da dugce luyén truc tiép trén mdy can
tli cao su thién nhién SVR 3L va than den N330, loai
con lai dugc luyén tii cao su thién nhién SVR 3L va
hén hgp cht than den (N330/ Cao su thién nhién
theo ty 1¢ 60:40 theo khoi lugng). Mau luyén tit hon
hgp chu c6 d) phan tan than den tét hon, kich thude
hat nho hon, nén cac thanh phan luu héa khéc ciing
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dugc phan tén tt hon. Diéu d6 gitp t6c do Iuu hoa
dong déu hon va nhanh hon. Thi nhi do phén cao su
trong hén hgp cht, cao su SVR 3L da thong qua quy
trinh ché bién, nén mach cao su da khac so vdi cao su
chua qua ché bién. Tuy cung m¢t nguén goc cao su
thién nhién nhung phén cao su nay chi chiém khoang
23,3% t6ng lugng cao su thién nhién trong hén hop,
nén nguyén nhén thd hai chi ¢6 anh huéng nho dén
tinh chat luu héa cia mau. Hai nguyén nhan trén da
tao su khac biét cho duong cong luu héa ctia hai mau.
Gié tri moment xodn cuc tiéu (ML) vd moment xodn
cuc dai (MH) ctia mau luyén ti hén hgp chti luén cao
hon so v6i mau con lai (ang 3). Su khéc biét rd nhét
la thoi gian luu héa ( ang 3): thoi gian luu héa cta
mau luyén tit hén hop chu (t90 = 6,89 phut) nho hon
s0 v6i mau luyén truc tiép (t90 = 9,43 phut).

Thoi gian luu héa lau hon ciing da dugc nhan thay
trong nghién cdu trudc day'*. Theo cac téc gia, t6c
d0 Iuu hoa nhanh hon ctia miu luyén ti hén hgp chu
la do céc chat xtc tién tu nhién c6 trong cao su dugc
giti lai nhiéu hon néu ché tao hén hgp chu ti cao su
thién nhién latex.

Nhu véy viéc ting dung hén hgp chu than den trong
viéc hdn luyén cao su thién nhién, mét mit giup ting
muic d¢ phan tén than den trong hén hgp, tit d6 c6 thé
gitp cai thién miic d6 gia cudng co tinh cua vt liéu.
Mit khéc con c6 thé giup cho qud trinh luu héa dién
ra dong déu hon trong khoi vét liéu, va gia téc cho qua
trinh luu héa cao su ciing cao hon so v6i mau luyén

truc tiép tu than den va cao su thién nhién.
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Hinh 3: Kich thugc hat phan tan than den ctia mau tron truc tiép (a) va cia mau luyén tir hén hgp chu (b).

Bang 3: Cac théng sé luu héa dic trung ciia cdc mau cao su luu héa

Thong s6

ML (Lb-In)
MH (Lb-In)
ts2 (phut)
t50 (phut)

t90 (phuit)

Luyén tryc tiép tii than den va cao su
thién nhién

0,59
9,35
2,33
3,44

9,43

Luyén tit hon hgp cha than den va cao

su thién nhién
0,82
9,87
1,42
2,49

6,89
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Hinh 4: Budng cong luu héa clia mau cao su luyén truc ti€p tir than den (a), mau luyén ti cao su thién nhién va

ctia mau hén hgp chi va cao su thién nhién (b).

D6 bén kéo ctia cao su luu hoéa

Cuong luc kéo hay do bén kéo 1a mot thong sé quyét
dinh vé co tinh clia cao su luu héa. D6i véi céc san
phédm cao su chju tdc dong vatly nhiéu trong qué trinh
st dung nhu 16p xe, bang tai, day cao su truyén dong,
...cuong luc kéo dugc cang cao sé cang t6t. Két qua
khéo sat do bén kéo ctia cao su luu hoa dugc trinh bay
trong Bang 4 va Hinh 5.

Nhin chung, miu cao su luyén tit hon hgp chu than
den c6 céc thong s6 trung binh ctia do kéo hodc 1a
tuong dong hodc 1a cao hon, 2,5-11,5% so véi cac
thong s ctia mau cao su luyén truc tiép. Diéu nay
cling phtt hgp véi cac két qua phén tan than den va
tinh chét luu hoa ctia cidc mau cao su. Tuy nhién,
khong c6 su khdc biét nao vé bién dang kéo cua hai
mau, c& hai mau déu cho thdy muc d6 bién dang kéo
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dat khoang 830%, day cling la mtic d6 bién dang kéo
thong thudng ctia cao su thién nhién gia cudng bang
than den. Cudng luc kéo dit ciia mau cao su luyén
ttt hén hgp cha than den 14 21,68 MPa, 16n hon so véi
cuong luc kéo dht ctia mau tron truc tiép (19,97 MPa).
Miic do chéch léch theo mau tron truc tiép la 8,5%.
Su khéc biét nay khong qué 16n, tuy nhién ciing cho
thdy su vai trd ctia hon hgp chu than den trong viéc
cai thién sy phén tdn than den, tit 46 tang vai tro bd
cuong cta than den cho cao su nén. Két qua tuong tu
ciing dugc nhan thiy ¢ nhiing d6 bién dang nho hon
(bién dang kéo & 100% va 300%). Cuong luc kéo diit
tai cac bién dang nay ctia mau cao su luyén tit hén hop
chti than den c¢6 gid tri trung binh 16n hon tuong ting
1a 11,5% va 2,5% so vdi cac gid tri ctia mau tron truc
ti€p. Nhu vay hon hgp cht than den da gitp cai thién



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2023, 7(4):2785-2794

OMau cao su luyén tryc tiép

O Mau cao su luyén tir hén hop chi than den

£
Bién Cuong Cuong Cuong
dang kéo lwe kéo luc kéo luc kéo
(%) (MPa) tai bién tai bién
dang kéo dang kéo
100% 300%
(MPa) (MPa)

Hinh 5: So sanh bién dang kéo, cudng luc kéo, cudng luc kéo tai bién dang 100% va cudng luc kéo tai bién dang
300% clia mau cao su luyén tryc ti€p va mau cao su luyén tir hén hgp chu than den

su phén tan than den trong nén cao su, ti do gidp gia
tang tuong tac lién dién gitia than den va mach cao su,
hé qué da cai thién mot phan nho do bén kéo cua vat

liéu.

D6 bén xé ciia cao su luu héa

Do bén xé cling 12 mot thong s6 rit quan trong vé co
tinh ctia cao su luu hoa, dédc biét 1a d6i véi sam xe, 16p
xe hay béng tai cao su. Két qua d6 bén xé ctia hai mau
cao suluu héa dugc trinh bay trong Hinh 6. D¢ bén xé
ctia mau cao su luyén tit hon hgp cht than den c6 gia
tri trung binh la 35,20 N/m, 16n hon so v6i mau tron
truc tiép (33,65 N/m). Mtic d6 chéch léch theo mau
tron tryc tiép la 4,6%. Tuy sy khac biét nay khong qué
16n, nhung cting cho thy sy vai tro ctia hdn hgp chu
than den trong viéc cai thién sy phén tdn than den, tit
d6 tang vai tro lién két gitia cao su nén va than den.

Hinh thai hoc cia mau cao su luu héa

Trong thiét bi kiém tra d§ phan tdn than den c6 gén
camera d€ chup lai bé mit mau quan sit § do phong
dai 100 14n, va hinh anh nay cling dugc xt ly theo tiéu
chudn hinh anh ISO 11345. Dy cting 1a hinh anh ma
thiét bi da st dung d€ phén tich phan b than den

trong nén cao su thién nhién. Két qua (Hinh 7) cho
thdy anh chup bé mdt than den phén tdn t6t trong ca
hai mau. Mtic 6 phéan tan cia hai mau la tuong dong,
tuy nhién trong mau cao su dugc luyén tit hon hgp
cht, nhiing tap hgp c6 kich thude 16n c6 s6 lugng bé
hon so v6i mau luyén tryc tiép.

KET LUAN

Mau than den masterbatch (CBM) chita ham lugng
than den cao (60% theo khéilugng) da dugc chétao tu
than den va cao su thién nhién latex. Ham lugng cao
su quy kho (DRC) dugc kiém soat & 35%, day 1a ham
lugng cao su kho phd bién trong mu latex tai cic vudn
ciy cao su & Viét Nam. O ham lugng nay, d6 nhét
mu latex thdp, thuén 1¢i cho viéc phan tan than den
trong latex. Hon hgp cao su dugc ché tao tit CBM va
cao su thién nhién cho thay c¢é nhiéu lgi thé hon mau
hén hgp cao su luyén truc tiép ti than den va cao su
thién nhién. D¢ phén tdn than den trong mau luyén
tit CBM cho thdy t6t hon, thoi gian luu héa it hon,
tuy nhién momment xodn cuc dai cao hon. Tuong
ung v6i cic tinh chat Iuu hoa va phén tan than den,
dd bén kéo va bén xé clia mau cao su luyén tii CBM
€6 gié tri cao hon vai phin tram so v6i mau luyén truc
tiép tii than den va cao su thién nhién.
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Bang 4: Bang tém tét cac gia tri trung binh ctia két qua do dd bén kéo

Luyén truc tiép tii than denva  Luyén ti hén hgp chi va cao su thién

cao su thién nhién nhién
Bién dang kéo (%) 826,41 £+ 16,71 838,19 + 32,46
Cuong luc kéo (MPa) 19,97 & 0,95 21,68 £ 0,95
Cudng luc kéo tai bién dang kéo 100% 1,20 £ 0,06 1,34 0,03
(MPa)
Cuong luc kéo tai bién dang kéo 300% 3,93 £ 0,10 4,03 £ 0,06
(MPa)
40
1,35.20
35 1,33.65 ’
— 30
=
-
£ 25
“©
>
& 20
s
(O.
Qo 15
10
5
0

OMau luyén truc tiép ~ ® Mau luyén tir hop chi than den

Hinh 6: D6 bén xé clla mau cao su luyén truc ti€p (mau trdng) va mau cao su luyén tir hén hgp chd than den (mau
den).

Hinh 7: Anh chup theo ISO 11345 clia mau cao su luyén truc tiép tir than den va cao su thién nhién (a), mau luyén
tir hén hgp chii than den va cao su thién nhién (b).
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Than den (CB) da dugc phéan tan trong nén cao su
thién nhién d€ tao masterbatch (CBM), cho nén qué
trinh cdn luyén khi tao hén hop cao su khong phat
sinh ra nhiéu bui than den nhu luc can trén tryc tiép
tlt than den va cao su thién nhién. Noi cdch khéc 1a
masterbatch ché tao c6 thé stt dung d€ phéi luyén cac
thanh phdm cao su thién nhién ma khong anh huéng
nhiéu dén moi trudng can luyén.

LOI CAM ON

Nhom nghién ctiu xin chén thanh cam on véi sy tai
trg ctia Quy Phat trién Khoa hoc & Cong nghé thudc
S& Khoa hoc & Cong nghé Thanh ph6 H6 Chi Minh
trong khudn khé dé tai ma s6 C2020-18-11.

DANH MUC CAC CHU VIET TAT

CMB : Hon hgp cha than den

CB: Than den

Phr: ty 1¢ bach phan

CBS: loai chit xdc tién sulfamide

MH : Momment xoédn cuc dai

ML: Momment xodn cuc tiéu

DRC: Ham lugng cao su quy kho

SVR: Cao su dinh chuén ky thuat Viét Nam

XUNG POT LI ICH

Nhom nghién ctiu cam két khong ¢ xung dét lgi ich.

PONG GOP CUA CACTACGIA

Pham Thi Lé Chi, Nguyén Ngoc An: thuc nghiém,
chuén bi ban théo va chinh stia/phan hoi, phan bién,
hoan chinh ban théo.
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Preparation of carbon black masterbatch from natural rubber latex
Pham Thi Le Chi'2, Nguyen Ngoc An"2"*

ABSTRACT

Carbon Black Masterbatch containing high carbon black content (60% by weight) was made from
carbon black and a low viscosity natural rubber latex without the application of other chemical
agents as well as coagulating agents. The slurry compound, after natural coagulation, was dried
at 70°C in 24h, followed by sheet shaping for next step. The Carbon Black Masterbatch was used
for rubber compounding (containing 35 phr of carbon black) with natural rubber by two roll mill-
mixing, and then vulcanized. Simultaneously, the reference sample was also fabricated from block
natural rubber and carbon black in same compounding condition. This sample was made by di-
rectly mixing a dry natural rubber with carbon black at the same content of 35 phr of carbon black.
The samples were then investigated for various characterizations for the comparison of some crite-
ria: carbon black dispersion, vulcanization rheometer and mechanical properties (tensile strength
and tear strength). The rubber sample, prepared from the masterbatch, showed the carbon black
dispersion better than the ones fabricated by direct mixing method. This could be explained by
the fact that carbon black was dispersed once time in Carbon Black Masterbatch. The masterbatch
samples had the better properties: the curing time was shorter and the maximum torque (MH) was
higher than the other sample, thank for good carbon black dispersion in the masterbatch samples.
Similar results were also observed in the tensile strength and tear strength tests: samples fabri-
cated from masterbatch possessed higher values of tensile and tear strength about 8,5% and 4,6%,
respectively compared with the other sample.

Key words: Carbon black masterbatch, carbon black, natural rubber latex, coagulation
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