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NGHIEN CUU ANH HUGNG CUA DAU VE DEN TiNH CHAT
MG PHAN HUY SINH HOC GOC XA PHONG LITI TREN CO SG
HON HOP DAU SG-VE

- BénToa soan 4-5-2006
PHAM THUY HA', HOANG TRONG YEM?
'Céng ty Phat trién Phy gia va San phdm Ddu mé (APP)
Truong Pai hoc Béch khoa Ha Noi

SUMMARY

With the purpose to develop an environmental friendly biodegradabie lithium grease based on
non-modified vegetable oils (blend of castor oil and therasunquli oil) the paper presented the
results of research for the influences of quantity of castor oil in the blend on the properties of the
performed grease. The paper also emphasized these influences on the neutralization procedure in

preparation of the grease.
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I- MG DAU

Hang nam trén the gi6i c6 khoang tir 4 dén
12 triéu tan vat liéu boi tron di qua sir dung bi
thdi loai ra ngoai moéi trudng, trong dé mé& boi
tron chi€m tt 3% dén 5%. Vi vay, nghién citu
ché tao md boi tron phan huy sinh hoc (MBT
PHSH) trén co s& ddu thuc vat (DTV) la mét
trong cdc huéng phat trién ddp Gng nhu cdu bao
vé moi trudng.

Giong nhu cic MBT goc khodng, MBT
PHSH ¢6 cdu tric khung mang do chat [am dac
(xa phong kim loai nhu natri, canxi, liti, mot s
loai betonite hodc polyure) tao nén chifa méi
truomg phén tin 13 DTV (chi€m tir 80 - 85%
trong m&) (hinh 1) [1]. Phu gia trong MBT
PHSH véi vai trd tang cuong céc tinh nang lam
viéc clla méd it nhiéu c6 anh hudng dén ciu tric
md va do d6 anh hudng dén mot s6 tinh chét clia
m& nhu nhiét dé nhod giot, d6 dac (do xuyén
kim), d6 6n dinh keo....

. Nhu vay trong MBT PHSH, ddu géc khodng
(thanh phan chiém nhiéu nhat trong md) di
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dugc thay the bing DTV la nguyeén liéu c6 kha
nang tdi tao, ¢ tinh PHSH cao va c6 kha nang
boi tron 6t hon ddu khodng. Tuy nhién, dé Iam
vat ligu boi tron, DTV c6 nhiéu yéu diém cin
phai cdi thi¢n nhu: do bén chiu nhiét, do bén
chiu nudc va do bén oxi hod kém; do nhét thap
(trir ddu ve) [2]....

Véi mye dich t6ng hgp MBT than thién mai
trudng gidm thi€u 161 da cdc yéu diém cia DTV,
hén hop ddu s va ddu ve di duoc lua chon dé
thay the ddu khodng trong thanh phin cia MBT
trén co s& xa phong liti [3]. D4u s& duoc lua
chon do c6 ty 12 axit oleic cao (t6i 60%) do vay
¢6 do ben oxi hod 16t hon ca so véi ddu bong,
dau tuong, hudng duong...Tuy nhién do diém
dong dic cha ddu sd tuong d&i cao (4°C) va do
nhét thap (31 ¢St & 40°C) nén cdn phai két hop
vGi dau ve (c6 diém dong dac 1a -12°C va do
nh6t & 40°C 1a 259 ¢Sty dé dat yéu cdu chung
cia MBT ma khong cdn phai st dung DTV bién
tinh lam ting gid thanh san phim. Cdc khao sat
trong bai bdo s& tap trung nghién citu su anh
hudng cla ty 1¢ ddu ve trong hén hop s& ve dén



tinh chét cia MBT va giai doan trung hoa 12-
StOH trong qua trinh t6ng hop MBT PHSH.

II - THUC NGHIEM

1. Nguyén liéu va hoa chat

Ddu ve va ddu s¢ 1a nguén DTV Viét nam
dugc tinh ché tai phong thi nghiém cta Céng ty
APP (bang 1). Cdc hén hop DTV sd-ve sau day
duoc dung dé khao sat 1am diu géc cho m&
DTV: 100-0, 20-80, 35-65, 50-50, 65-35, 80-20,
0-100. Liu hydroxyt mono hydrat (ham luong
56% LiOH) va axit 12-hydroxy stearic (goi tat
12 12-StOH) do vién MASMA (Ucraina) cung
cap dat tiéu chuan dé san xuat MBT.

2. Phuong phap téng hop MBT PHSH

Cho 12-StOH va DTV véi ty 1 sao cho axit
12-StOH chiém 17% so véi téng luong ddu vao
ndi phan ung cé khudy v bo phin gia nhiét:
nang nhi¢t dén 85 - 90°C. Nap dung dich LiOH
9 - 10% (nhiét do dung dich 60 - 70°C) thanh
dong nhé. Duy tri hén hop phan dng & 95 -
100°C di dé trung hoa lugng axit da nap va xa
phong hod hét lugng triglyxerit ¢ trong 12-
StOH. Pudi nude & 100 - 120°C. Kiém soat phan
tng bang chi s§ kiém du va chi s6 axit. Nang
nhiét 1én 190 - 200°C dé tao ciu tric m&. Ngimg
gia nhiét va Iam nguoi bang cich nap tir tir
lugng DTV con lai vao ndi phan ing. Nhiét do
khoi m& cdn xudng dugi 180°C. Tiép tuc dé
ngudi tr nhién dén nhiét do 110°C. Cho hén hop
m& qua mdy déng thé hda. Trong sudt qud trinh
tir khi nap nguyén liéu cho dén nap phu gia phai
luén duy tri khudy. Cic khao sét tién hanh véi
cung mot ham lugng chat lam dac 13 14% va
khong sir dung phu gia dé nghién ctu cic anh
hudng ciha ddu ve dén tinh chdt m& PHSH mét
cach ro rét hon (loai trir anh hudng clia phu gia).

3. Cac phuong phap phan tich danh gia

Cac tinh chat cha nguyén lieu va MBT duoc
dénh gid theo tiéu chuan ASTM va GOST tuong
ttng. Riéng phuong phédp xdc dinh chi s¢ axit thi
dugc sira d6t do DTV trong moi trudng xing-
rugu etylic néng (GOST 6707-76) s& bi thuy
phan tiép nén dé gay sai s§. Vi vay, dé xdc dinh
chi s6 axit chia MBT PHSH, méi trudng cdn-
xang duogc thay thé hén hop ¢én tuyét déi-ete

etylic (1:1) va chudn do¢ trong diéu kién nhiét do
thudng.

111 - KET QUA VA THAO LUAN

1. Anh hudng cia ty ¢ dau ve trong hén hop
s0-ve dén tinh chat cia MBT PHSH

Bdng I: Tinh chat hod 1y cha ddu ve va ddu s&

tinh ché&

Tinh chat Ve S&
Ty trong, g/ml 0,965 0,928
Tai trong han dinh, N 1850 1700
%g}g"ﬁ phong, mg 182 195
Chi s¢ axit, mg KOH/g 0,5 0,7
Chi s6 iot, g/100 g 90 87
Chi s6 hydroxyl, mg 153 i
KOH/g
biém chép chdy, °C 290 302
Diém dong dac, °C -12 4
Do nhét & 40°C, ¢St 259 31
D6 nhét & 100°C, ¢St 18,7 5,1
Do bén chéng oxi hoa, 3 9 |
mg KOH/g

V6i muc dich 14y ddu s& lam thanh phin -
chinh trong hén hop DTV sd-ve ding dé téng
hop MBT PHSH va thay déi ty ¢ ddu ve trong
hén hop dé cai thién cic y&u diém ciia ddu sé 1a
diém dong dic, do nhét va kha nang boi tron
(thé hién & (i trong han dinh) cdc khio sat trén
cic hén hop sd-ve khic nhau (bang 2) cho thdy
khi ty 1& dau ve tang lén thi d6 nhét da ting lén
10 rét déng thoi diém dong dac va tai trong han
dinh cling dugc cai thién tuong doi.

Tuy nhién, khi d4p dung cic hén hop sd-ve
khdc nhau cho m& DTV anh hudng cha ty 1& ve
dén tinh chit m& boi won khong phai lic nio
ciing theo chiéu hudng thuin lgi nhu dnh huéng
cila né lén tinh chdt hén hop ddu (bang 3).

Nhiét do nhd giot va do dic cila md giam
dan khi tang luong ddu ve trong hén hop (su
giam d¢ dac thé hién qua sy ting do xuyén
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Bdng 2: Tinh chét hod 1y cta hon hgp sd-ve

TP | posha, | G | TR
GsGove | U dac,°c ! N
100-0 31,00 +4 1700
80-20 44,05 -4 1750
65-35 58,60 -5 1750
50-50 79,42 6,5 1800
35-65 110,07 9 1800
20-80 256,16 | -12 1850
| 0-100 259,02 -12 1850

kim). D6 1a do trong ddu ve cé chda 51 85%
axit rixinoleic ¢é chita nhém -OH vi vay diu ve
c6 kha ning hod tan t6t xa phong 12-
hydroxystearat liti (axit 12-StOH chinh Ia axit
rixinoleic di duoc no hda). Dol véi mot hé keo,
chit 1am dic hoa tan (6t trong méi trudong phan
tidn thi kha nang tao keo cba chat lam dac sé
kém di va kha nang tao dung dich s& tang 1én

Hinh I: Cdu triic MBT

Tuy nhién, khi lugng ve trong hén hop dau
tang lén c6 tic dung cai thién do 6n dinh keo
ctia m@ mot cach ro rét (lugng ddu tich ra trong
diéu kién thi nghiém gidm di tuong dai). Co ché
gift ddu trong 6 mang khung ciu triic clla md 1a
do cédc luc tuong tdc gilta cdc phan tir chét lam
dac 12-StOLi vd DTV nhu luc Van der waals,
luc lién két phéi tri, lién két hydro.... Ddu ve cé
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[4]). Do d6, do dac cia md giam va nhiét do nho
giot cha md DTV ciing giam di khi ty 1& ddu ve
trong hdn hop dau tang lén.

Bdng 3: Tinh chat chia MBT PHSH trén co s&
cac hén hop sé-ve

... | Do 6n ,.
M& ;u?%n Ngg‘?‘ dinh | Chi s6 tT"“
PHSH o - | keo, | axit, rong
. kim, | nho ; han
{Yos0- . % dau| mg P
Gvey | OL | B9 koRyg | 40
mm °C gl N
ra
100-0 | 235 190 12 2 1750
20-20 1 240 189 2.5 1800_
65-35 | 245 188 2,5 | 1800
50-50 | 245 183 4.5 3.5 1850
35-65 | 250 181 4.5 3,6 11850
20-80 | 253 |180,5 4 473 1850
0-100 | 253 179 j 4 4.7 185(7)J
=
)
]
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D6 thi I: Anh hudng cha thdi gian tién hanh
phan ting trung hoa 12-StOH trong DTV dén chi
6 axit cha MBT

chita trong phén tir ctia né nhém —OH nén so vdi
cic DTV khdc trong m& ddu ve cic lién ket
hydro duge ting cudng va vi vdy tang kha nang
DTV dugc luu giif chic trong ¢ mang khung ciu
triic cia md.

Khi c¢6 mat ddu ve trong hén hop ddu chi sé
axit cha m& tang 1én ddng ké. Do qud trinh trung
hoa axit 12-StOH dugc thyc hién tryc ti€p trong



moi truomg hén hop DTV nén phan ing thuy
phén chinh la phin iing phu trong qua trinh nay,
Xay ra do cé xic tdc Ia liti hydroxyt. Phan (g
phu dugc thic ddy khi hén hop ddu cé chita
nhom —OH la nhém cé trong phan tir triglyxerit
cua diu ve. Két qua nghién citu qud trinh trung
hoa axit 12-StOH trong moi trudng ddu s va
trong moéi trudng dau ve riéng biét (d6 thi 1) cho
thdy dau ve bi thuy phan nhanh hon va sau hon
0 vOi ddu s&, nhing sau mot thoi gian phan fing
nhét dinh khi lugng nudc trong moi trudng phan
ing giam ddn va mat di (nudc bi dudi hét trong
qud trinh tao md) thi phan tng thuy phan én
dinh (chi s6 axit khéng ting lén nira).
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D6 thi 2: Anh hudng ciia luong kiém du dén do
xuyén kim MBTPHSH

2. Nghién ciru qua trinh trung hoa 12-StOH
in-situ trong hon hop so-ve

Trong cong nghé ndu m& ndi chung qud
trinh trung hoa 12-StOH thudng duoc tién hanh
val mot luong du LiOH. Vi vay, song song véi
qua trinh trung hod con xay ra qud trinh xa
phong hod hén hgp DTV. Chat lam dic cho
MBT PHSH sé bao gém xa phong 12-StOLi
(chat lam dac chinh) va xa phong liti cha axit
béo hén hgp DTV (chat lam dac phu véi s6
lugng it phu thude vao lugng du LiOH).

D6 thi 2 va 3 cho thay doi véi méd ddu s& khi
lvgng kiém du ting, ty 1& xi phong axit béo s&
trong hon hgp chat 1am dic tang lén, do dac ciia
mJ tang lén, tuy nhién d6 bén co hoc cla md
(thé hién qua sy ting do lin Xuyén kim sau
100.000 14n gia) giam di rd rét. Khi diing hén

Kha nang béi tron clia MBT PHSH (tai trong
han dinh) duoc cai thién hon so v&i kha ning
boi tron ciia DTV dung 1am moi trudng phan tin
cho m& dé. Nguyén nhan 1a do 12-StOLi ¢6 tdc
dung tuong tu ddu ve khi tuong tdc voi bé mat
kim loai. Mic d6 anh hudng ciia ddu ve trong
hén hgp sd-ve dén tinh béi tron cia MBT PHSH
twong ty nhur anh hudng cha né déi véi tinh boi
tron cita hén hop sd-ve.

D€ tao md PHSH c6 kha nang boi tron cao,
nhiét dg nhoé giot 1on hon 185°C, chi s6 axit chdp
nhan dwoge (cang thip cang t6t) va hiéu suit cao
(do xuyén kim thdp vdi ciing mot ty 1¢ chat lam
dac) ty 1e t6i wu gilta ddu ve va ddu s& 1 20:80.
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D6 thi 3: Anh hudng clia lugng kiém du dén do
bén co hoc MBTPHSH

hop so-ve (80:20) lam ddu géc cho md, do bén
co hoc clia m@ tuy ¢6 tang lén khi ting luong
kiém du nhung v6i mitc d6 it hon dang ké trong
khi d¢ dac cha m@ trong trudmg hop nay cé mitc
d¢ 6n dinh hon. Sir cé mat clia ddu ve di c6 anh
huong 16t dén mot tinh nang st dung quan trong
cia md la do bén co hoc. Ty 1¢ kiém du nén duy
tri & mic 1,02 dén 1,05 so v6i luong 12-StOH sir
dung d¢ tdng hop MBT PHSH (t:nh theo mol).

IV - KET LUAN

1. Hén hop sd-ve 1a lua chon phit hop d€ 1am
dau gdc cho MBT PHSH.

2. Ty 1¢ ddu ve trong hén hop sd-ve ci thién
rd rét tinh boi tron va do 6n dinh keo clla md -
trong khi dnh hudng x4u dén nhiét d6 nhod giot
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va d6 dac cia m@ ciing nhu thic ddy phan ting
thuy phén la phan (ing khong mong muén trong
téng hgp m& PHSH. T lé t6i wu 12 80% s& va
20% ve.

3. Lwong kiém du str dung d€ trung hoa 12-
StOH trong téng hop MBT PHSH trén co s& hén
hop sé-ve toi wu 1 1,02 - 1,05 mol so véi I mol
12-StOH.
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