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PANH DONG LATEX CAO SU THIEN NHIEN
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Truong Pai hoc Tong hop Ki thudt Quéc gia Volgograd - Lién bang Nga
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TOM TAT

Nghién citu sw ddanh dong latex cao su thién nhién bang poly(diallyl dimethyl ammonium
chloride). Trinh bay si dnh hweng cua nhiét d@é va heong chat keo tu téi qud trinh danh dong latex.
Nhdn thay, viéc sir dung poly(diallyl dimethyl ammonium chloride)gilp gidm heong nwéc thdi va
chdt keo tu.

Tir khoa: latex cao su thién nhién, dong dac, polyelectrolyte, poly(diallyl dimethyl
ammonium chloride).
ABSTRACT

Coagulation of natural rubber latex with poly(diallyl dimethyl ammonium chloride)

Coagulation of natural rubber latex with poly(diallyl dimethyl ammonium chloride) was
studied. The influence of temperature and dosage of coagulant on the coagulation of natural
rubber latex was found. It was observed that the use of poly(diallyl dimethyl ammonium chloride)
decreases the wastewater and the dosage of coagulant.

Keywords: natural rubber latex, coagulation, polyelectrolyte, poly(diallyl dimethyl
ammonium chloride).

1. Giéithiéu

Cao su thién nhién (CSTN) 1a mét trong nhitng nganh xuat khau miii nhon cua Viét
Nam:; tuy nhién, song song véi phét trién kinh té, 6 nhiém méi truong do nganh nay gay ra
cling 1a mot van dé dang lo ngai. Mot trong nhiing nguyén nhan chinh 1a nudc thai tir cac
nha may ché bién cao su co6 do pH thap do sir dung axit dé danh dong va luong nuéc thai
dung dé rira cao su cling rat Ion [1]. Chinh vi vdy, viéc thay thé axit trong qua trinh danh
d6ng latex co ¥ nghia cap béch.

Hién nay, cac nha khoa hoc Nga trong cac cong trinh [2, 3] da va dang nghién ctu
viéc su dung polyelectrolytes, vi du poly(diallyl dimethyl ammonium chloride)
(PolyDADMAC) dé danh dong latex cao su téng hop nhu: cao su butadien, cao su styren
butadien hay cao su nitrile butadien. Uu diém ciia phuong phap nay 1a giam déng ké luong
chat keo tu ma khéng 1am thay doi tinh chat caa cao su. Tir d6 ching t6i dé xuét sir dung
chat keo tu PolyDADMAC dé danh dong latex cao su thién nhién.
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Cong trinh nay ching t6i so sanh hai phuong phap danh dong latex CSTN bang
polyelectrolyte PolyDADMAC va axit formic.
2. Thuc nghiém
2.1. Nguyén ligu

Latex cao su thién nhién c¢6 dic loai HA theo tiéu chuan Viét Nam TCVN 6314:2013
(DRC 60%, pH 10).

Chéat keo tu axit formic va polyelectrolyte dién duong poly(diallyl dimethyl
ammonium chloride), Céng ti “Kaustik”, Nga.

Cac chat hé luu hoéa: axit stearic, chat trg xdc tién ZnO, chéat xdc tién luu hoa
2-mercaptobenzothiazole va luu huynh cta Nga.
2.2. Thiét bj va phwong phdp nghién ciru

Phuong phap danh dong latex cao su thién nhién dya theo tiéu chuian TCCS
101:2015/TPCNCSVN. Thi nghi¢m dugc thuc hién tai Phong Thi nghiém Truong Dai hoc
Tong hop Ki thuat Qudc gia Volgograd - Lién Bang Nga.
2.2.1. Phwong phap danh dong latex

Cho latex CSTN da duoc pha lodng bang nudc cét (ti 1¢ khéi luong 1:2) vao cdc thuy
tinh. D6 lwong can thiét dung dich polyelectrolyte polyDADMAC hoic axit formic nong
d6 2% vao cdc, khdy déu trong 1 phut. Bé nghién ctru sy anh huong cua nhiét do 1én qué
trinh danh dong, dat cc thi nghiém & nhiét ¢6 20°C, 40 °C va 60 °C. Thoi gian dong tu
khong nho hon 6 gio. Trong trudng hop sir dung chat dong tu polyDADMAC, dé trung hoa
hon hop khdi cao su va serum st dung hodc dung dich axit formic 2% hodc nuéc. Sdy cao
su trong ti sdy UT-4620 & nhiét 6 khdng qua 120 °C tir 3 dén 3,5 gio. Panh gia su dong
dac bang phuong phép dinh luong theo khdi lwong cao su da duoc sy.
2.2.2. Xdc dinh tinh chdt cao su thu diroc tir latex

Ham luong tro dugc xach dinh theo TCVN 6087:2010. Ham lugng nito dugc Xac
dinh bang may phan tich thanh phan Vario EL Cube Elementar (Dtc).

Ham luong cac chat trich li bang axeton cua cao su dwgc thuc hién theo 1SO 1407-
2013, str dung thiét bj chiét Soxhlet, thoi gian chiét 16 tiéng.

Do nhot Mooney cua cao su chua Iuu hoa xac dinh theo TCVN 6090-1:2010 trén
may nhét ké dia truot MT 204 (Nga), o nhiét do 100°C trong thoi gian 4 phut.
2.2.3. Xac dinh tinh luu héa cua cao su thién nhién

Cao su thién nhién cung véi cac chat hé luu hoa dugc tron trong may tron hai truc vit
Brabender, nhiét do 40-50°C, thoi gian tron 10 phut.

Pudng cong luu héa cua cao su hdn hop duoc ghi trén may MDR 3000 Professional
(Montech, Mi) tai nhiét d¢ 140, 150, 160 va 170°C.
2.2.4. Xac dinh tinh chdt co |i ciia cao su luu héa

Hon hop cao su luu hoa duoc tién hanh trén may ép dic cao su chan khong Panstone
(Pai Loan) & nhiét do 143°C va 15 pht.

Tinh chét co i cao su luu héa xac dinh nho may kéo nén ZwickiLine Zwick (Duc).
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3. K&étqua va bién luan

Thong thudng, qué trinh danh déng latex can sur dung axit dé giam pH xudng diém
dang dién 4.7, khi d6 cac hat cao su trung hoa dién tich va do on dinh cua latex bi giam
xubng [4]. Trong khi d6, truong hop danh déng latex biang polyDADMAC xay ra co ché
tao lién két cau ndi gitra ion duong cua polyelectrolyte va ion &m cua cac hat cao su. Vi
viy, sau khi danh déng pH latex giam tir 9,5 xudng 9,0. R rang pH anh huong khong déang
ké t6i qua trinh danh déng latex. Nham giam pH hé cao su trong serum t6i mirc dat yéu cau
c6 thé sir dung dung dich axit formic hoic nudc dé trung hoa. Trong Bang 1, trinh bay can
bang vat chat luong nudce duoc sir dung dé tach cao su tir 100g latex CSTN.

Bdng 1. Can bang vat chdt leong niede khi danh dong 100 g latex

. N Phuong phap
Nudc str dung qua tirng giai doan, g 1 > 3
Pau vao
Nudac trong latex 38 38 38
Nudc dé pha lodng latex 200 200 200
Nudc dé rira cao su 0 1221 4116
Nudc trong dung dich chit keo tu 18 18 118
Nuéc trong dung dich axit trung hoa 6 0 0
Tong, g 262 1477 4472
Piau ra
Nudc serum 169 118 221
Nudce thu dugce sau khi rira cao su 0 1198 4063
Nuéc bay hoi trong khi say 93 161 189
Tong, g 262 1477 4472
Luong cao su thu dugc, % 97,2 96,6 96,3
Ham luong chat phi cao su trong serum, % 2,5 2,1 3,7
Hao hut, % 0,3 1,3 0

Ghi cht: Cot 1 va 2: sir dung hoac khdng sir dung dung dich axit formic dé trung hoa sau khi
danh déng bang polyDADMAC; Cot 3: phuong phap danh déng bang axit formic

Tir két qua Bang 1 cho thiy, phuwong phap 1 1am giam luong nuéc tiéu thu 5 lan (tur
1477 g xudng 262 g) va 17 lan (tir 4472 g xudng 262 g) so voi phuong phap 2 va 3 tuong
ung. Ngoai ra, phuong phap nay cling gitp tang lugng cao su thu duoc 1én 0,6% va 0,9%
tuong ung. Thém vao d6, viéc st dung dung dich axit formic dé trung hoa sau khi danh
dong latex bang polyDADMAC giam duoc cong doan rira khéi cao su, kéo theo cit ngan
thoi gian san xuat.

Nhu di biét [4], cac chit phi cao su, nhu protein va phospholipide c6 vai trd quan
trong trong cao su thién nhién. Thé nhung, phan Ién ching bi loai bo cing véi nudc thai
trong cac qua trinh danh déng va rira, dan dén phan nao gay 6 nhiém méi truong. Tir Bang 1
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c6 thé thay, ham luong chat phi cao su trong serum duoc tich ra khi danh dong bang
polyDADMAC (2,5%) it hon so v&i danh dong bang axit formic (3,7%). Diéu nay c6 thé
giai thich rang: Su tuong tac giira ion duong cua polyelectrolyte va ion am hat cao su (I6p
protein-phospholipide) tao ra cac phirc hé khong tan va chung dugc gitt lai trong giai doan
tao khéi cao su. Su tuong tac ndy c6 thé duogc trinh bay bang so d6 sau:
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Cong trinh ndy ciing nghién ciru sy anh huong cia nhiét ¢ va ham luong chat keo tu
1én qua trinh danh dong latex CSTN. Su phu thudc lugng cao su thu dugc vao nhiét do
dugc thé hién trong Hinh 1a. Str dung polyDADMAC dé danh dong latex gan nhu khong
phu thudc vao nhiét do, trong khi d6 sir dung axit formic thi lwong cao su ting dan theo
nhiét 6. Piéu nay cd thé dugc giai thich rang, khi ting nhiét do thi hang s phan li cua
axit formic va nong do ion (tac nhan giy dong tu) ciing ting.

Hinh 1b m6 ta sy anh huong ham luong chét keo tu téi lugng cao su thu dugc. D&
dang thay rang, lugng polyDADMAC sir dung dé danh dong latex nhoé hon 6 1an so véi
luong axit formic.
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Hinh 1. Sy phyu thuge lirong cao su Q (%) vao nhiét dé (a) va lwong chdt keo tu
(b): 1 — polyDADMAC; 2 — axit formic
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T6m lai, str dung polyDADMAC c6 tinh uu viét cao so véi sir dung axit formic dé
danh dong latex CSTN.

Trong Bang 2, trinh bay céc tinh chat cua cao dugc tir latex khi st dung
polyDADMAC hoic axit formic. Ham lugng tro va nito cta cao su thu dugc tir hai phuong
phap thoa man céc yéu cau ki thuat trong TCVN 3769/2004. Ngoai ra, ham luong nito va
chat trich i bang axeton cho thiy, polyDADMAC gitp luu lai cac chat phi cao su nhu:
protein, phopholipids va cac axit béo trong cao su nhiéu hon so véi sir dung axit. Tuy
nhién, d6 nhét Mooney giam 1,5 lan tir 88 xudng 57 don vi, ddi Véi cao su thu dugc khi
dong diac bang polyDADMAC. Diéu nay c6 thé giai thich nhu sau: Trong quéa trinh thyc
nghiém, thu dugc khdi cao su ran khi dong dic bang axit formic va cao su toi xop khi str
dung polyelectrolyete.

Bdng 2. Tinh chdt cao su va cao su luu héa

Tinh chit Phuong phép dong dac
PolyDADMAC axit formic
Ham lugng tro, % 0,17 0,11
Ham lugng nito, % 0,21 0,14
Ham luong chat trich li bang axeton, % 2,49 2,23
Do nhot Mooney, ML(1+4) 100°C 57 88
Tinh chat co i cao su luu hoa
Do bén kéo dut, MPa 17,3 16,6
Do dan dai twong ddi, % 686 626
Do thit tuong ddi sau khi dat, % 15,2 16,0
b cang Shore A 50 50

C6 thé gia thiét, su ton tai PolyDADMAC trong cao su sau khi dong dic va ham
lugng chét phi cao su ting c6 thé anh huong t6i tinh luu hoéa cua cao su. Cho nén, dé
nghién cau sy anh huong nay chdng t6i sir dung hé luu hda bang luu huynh ddi véi cao su
thu dugc tur latex. Hinh 2 trinh bay tinh luu hoa cua cao su thién nhién thu duoc tir latex
bang polyelectrolyte hoic axit formic. C6 thé thay, thoi gian leu héa caia CSTN1 ngin hon
va hiéu momen xoan I6n hon so véi CSTN2. Chung to polyelectrolyte va cac chat phi cao
su, nhu protein va phospholipids [5], lién két véi cac chat trong hé leu hda va tham gia vao
qua trinh luu héa cao su.
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Hinh 2. S phu thugc vao nhiét dé cia tinh heu %
hoéa: (a) thoi gian tién luu héa; (b) thoi gian luu 4 A

hoa toi wu,; (c) Hiéu momen xodn Cuec dai VA cuc
tiéu.

CSTNL va CSTN2 — cao su thu dwoc khi dong 2 —=—CSTN1
ddc béng polyelectrolyte hogc axit formic. ——CSTN2
0 ; , |
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Nhan thdy, viéc sir dung hai phuong phap dong dic latex CSTN bang
polyDADMAC hay axit formic khong lam thay doi tinh chét co I caa cao su (Bang 2).
4.  Kétluan

Tir két qua nghién ctu c6 thé dua ra két luan, viéc sir dung poly(diallyl dimethyl
ammonium chloride) dé dong dic latex cao su thién nhién cho phép giam luong nudc tiéu
thu 17 1an va chét keo ty 6 1an so véi st dung axit formic. Nhan thay, st dung phuong
phép nay gilp giit lai chat phi cao su nhiéu hon so véi sir dung axit, dong thoi giam thoi
gian luu héa va khong lam thay doi tinh chit co I ciia cao su.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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