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SUMMARY

A RESEARCH ON THE SELECTION OF ORGANIC MODIFIED NANO
SILICA PROPORTION AND MINERAL OIL TYPE IN PRODUCING OF
GREASE AGAINST METAL CORROSION

Dispersion medium and organic modified nano-silica proportion have been
selected for the manufacture of grease in response to metal corrosion. Different
nano-silica impacts on the characteristics and the quality of grease are also great
concerns expressed in this paper. Additionally, several technical indicators of
grease such as needle penetration, dropping point, and the separation of oil are
applied to identify the characteristics of grease. Hence, this research has
indicated that mineral oil SN-500 is required for dispersion medium of grease.
The ingredients are mineral oil SN-500 and organic modified nano-silica in the
proportion 77:19. Among the kinds of grease produced by nano-silica researched,
the grease that is originated from the modification of nano-silica by
hexametyldisilazane is of the best performance.
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1. MO PAU khac nhau. M trén thi truong co rat
O Viét Nam ciing nhu trén thé gioi nhiéu loai, tuy nhién vin chua dap
hién c6 rat nhiéu chung loai md, moi g duoc toan bd cac yéu cau vé chit
loai m& s& dugc sir dung cho céc thiét luong cling nhu chung loai so véi
bi, mady modc va trong cac diéu kién thuc té dat ra. Hién nay, cac chat lam
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dic st dung dé ché tao m& chu yéu la
cac chat goc xa phong, c6 thé 1a xa
phong natri, xa phong canxi, Xa
phong nhém hoic xa phong liti. Cac
loai m& véi chat 1am dic ndy nay c6
nhitng wu diém nhit dinh va té ra hiéu
qua trong mot sé truong hop cu thé.
Tuy vay, ching ciing c6 mot sé han
ché nhit dinh nhu: tinh chéng in mon
chua cao, tinh 6n dinh nhiét kém,
khong chiu dugc nudc va o6 4m cao,
thoi gian bao quan ngan, khong 6n
dinh thé keo (xu hudng tach dau s&
tang lén). Vi vay khong dung dugc ¢
nhitng noi ¢6 nhiét d6 va phu tai cao.
Cac loai m& nay dé bi bién ddi vé tinh
chat 1i hoa hoc trong qua trinh st
dyng, dé tao thanh mot mang vo
ctmg, kho dic lai va sinh ra cac chat
oxi hoa an mon kim loai.

Pé khic phuc céc han ché trén, nhiéu
nha khoa hoc da va dang nghién cuau
mot sé chat lam dac c6 ngudn goc vo
co nham nang cao hon nita chat luong
cia m&. V6i muc dich ché tao hé ma
boi tron chong an mon kim loai cO
kha nang chiu nhiét va dap tng duoc
mét sé yéu cau chuyén biét khéc, noi
dung bai bao sé nghién cau quy trinh
co ban ché tao m& trén co so chat lam
dic silica bién tinh hitu co [5, 6].
Trong do, tap trung vao nghién cuu
lva chon méi truong phén tan, lua
chon ti & thanh phan chét lam dic va
nghién ctu anh hudéng cua cac loai
silica khi bién tinh bai cac tac nhan
khac nhau dén tinh chit caa ma.

2. THUC NGHIEM

2.1. Nguyén liéu

Silica ché tao tur tro trau c6 dién tich
bé mat riéng Ién hon 40 m?/g, kich
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thuéc hat khoang (20 =+ 30) nm [1, 3];
nhva epoxy E44 - Trung Qudc;
Hexametyldisilazan (HMDS) - Sigma
- Aldrich USA; n-butanol - Trung
Qudc; cac loai dau gdoc khoang
BS150, SN150 va dau SN500.

2.2. Ky thuat thuc nghiém

Mot s6 chi tiéu ky thuat md nhu do
xuyén kim, nhiét d6 nho giot, do 6n
dinh thé keo duoc tién hanh trong
phong thi nghiém cua Vién Hda hoc
Vat liéu - Vién Khoa hoc va Céng
nghé Quan su, Phong thi nghiém Hoa
dau - Hoc vién Hau can.

2.3. Ché tao m& trén co sé chit lam
dic nano silica bién tinh hiru co
Trudc khi ché tao ma, silica ché tao
tir tro trdu duoc bién tinh hitu co (da
duoc khao sat riéng) baoi cac tac nhan
khac nhau nhu nhya epoxy E44
(silica/epoxy), HMDS (silicayHMDS)
va n-butanol (silica/n-butanol) [2, 4].
Sau d0, cac silica dugc phan tan vao
trong moi truong dau gbc khoang dé
ché tao m&. Céch tién hanh nhu sau:
L4y mét luong dau xac dinh cho vao
binh ché tao m& chuyén dung c6 dung
tich 2 1, nang nhiét do dau 1én khoang
110 °C. Tién hanh khuay lién tuc véi
tbc d6 khudy khoang 110 dén 120
vong/phdt, bd sung dan silica bién
tinh vao hon hop dau, duy tri ché 46
khudy va nhiét do trong 1 gio. Sau khi
hén hop tao gel ddng nhat, tién hanh
tang nhiét do hdn hop 1&n 180 °C. Giit
on dinh nhiét d6 nay trong khoang
thoi gian 3 gio. Cudi cung lam nguoi,
6n dinh va tao cau tric md dong nhat
& 25 °C trong thoi gian 48 gio. Tién
hanh khao sat véi cac loai dau khoang
va loai silica khac nhau, tr d6 danh



gia cac tinh chat cuaa md ché tao duoc.
3. KET QUA VA THAO LUAN

3.1. Nghién c@u lwa chon moi
trwong phan tan cho mé

Trong qué trinh san xuat ma, viéc lya
chon méi truong phan tan rat quan
trong. NO anh huéng rat nhiéu dén
mat s tinh chat cia m& nhu: nhiét d6
nho giot, tri sé axit, dd xuyén kim, do
on dinh keo. Vi vay, dé ché tao m&
vira c6 tinh chat boi tron, bao V&, vira
c6 kha nang lam viéc duogc ¢ nhiét do
cao, can phai lya chon loai dau thich
hop dé c6 thé dap ung duoc cac yéu
cau sir dung. Trong nghién ciru nay s&
tién hanh khao sat 3 loai dau gom:
dau BS150, dau SN150 va dau
SN500.

Dau BS150 la dau goc phan doan dau
can (Bright Stock), c6 nhiét do soi
trén 500 °C. P nhét dong hoc cua
BS150 twong d6i cao nén chi thich
hop cho ché tao m& c6 do xuyén kim

thap. Dau SN150 la dau gdc trung
tinh 1am sach bang dung méi (Solvent
Natural) ché bién tir dau moé cd phan
doan nhe (350 + 400) °C. P9 nhot
dong hoc ciia SN150 twong ddi thap,
chi thich hop cho ché tao m& co6 do
xuyén kim cao. Cudi cung la dau
SN500, duoc ché bién tir phan doan
dau nang (450 + 500) °C. Bo nhot
dong hoc cua SN500 ¢ 40 °C c6 gia
tri 1a 115 cSt, & 100 °C 1a 12 cSt. Qua
nghién ctru, da lya chon diau SN500
dé ché tao m& boi tron chdng dn mon
Kim loai.

Trén co so phan tich, da tién hanh
khao sat tham do lua chon loai dau
gbc. Tat ca cac mau khao sét trong
phan nay déu thuc hién trén cac loai
m& dugc ché tao tir cac loai dau gbc
SN150, SN500 va BS150 vai ti 1é
khdi lugng chat lam dic silica bién
tinh HMDS 1a 20 % trong md. Két
qua dugc dua ra trén Bang 1.

Bang 1: Mét sé chi tiéu ky thudt mé khi ding véi
cdac moi trwong phan tan khac nhau

Diu gbc Do xuyén kim ¢ 25 °C, Nhiét do nho Cam quan

(0,2 mm) giot, °C
SN150 283 213 Mau tre‘ing, hat, khdng min
SN500 267 235 Mau tréng, min
BS150 245 220 Mau tring, khdng min

Két qua nghién ciu cho thay, cac yéu
t6 nhu nhiét d6 dong dic, do nhot dau
gbc c6 anh huong rat lon d&én cac tinh
chat cia m& sau khi ché tao. Can cu
vao két qua thir nghiém trong Bang 1,
néu st dung dau SN150 véi thanh
phan chat lam dic 20 %, m& c6 nhiét
d6 nho giot thdp hon so véi m& sir
dung hai loai dau con lai. Bén canh
d6, dau SN150 c6 do nhét dong hoc &
100 °C twong dbi thip, do d6 khong
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thich hop ché tao m& sir dung trong
moi truong nhiét do cao. DI véi dau
BS150, m& cho nhiét do6 nho giot
tuong ddi cao, do xuyén kim ciing
twong dbi phd hop. Tuy nhién mé&
khéng min, it dong nhit hon so véi
cac mau thi nghiém st dung dau
SN500. Thir nghiém d6i véi mau dau
SN500, m& c¢6 cam quan tring, min,
c6 nhiét do nho giot 235 °C, do xuyén
kim 26,7 mm, thich hop dé ché tao



m&. Nhu vay, viéc lya chon dau
SN500 phu hgp véi muc dich cua
viéc ché tao mot hé md vira ¢ kha
nang boi tron vira cO kha nang bao vé
chéng an mon kim loai.

3.2. Nghién cwu lya chon ti 1€ thanh
phan chat l1am dic

Trong phan nay s& nghién ctu su anh
huéng cua ti & gitta chat lam dic
silica v6i méi truong phan tan dén
mot s6 tinh chat cuia ma. Co thé thay,
vé6i cling mot loai dau gdc, ham lugng
chat lam dic trong m& s& quyét dinh
chu yéu dén d6 dic cua ma. Cac loai
m& c¢6 ham luong dau khoang cao thi
m& s& mém hon, déng nghia v4i do
xuyén kim caa m& Ion. Khi do, chat
lam dic thuong s& gitt dau kém, m&
c6 nhiét d6 nho giot thap, dé& bi tach
dau. Nguoc lai, khi ham lugng dau
khoang nho, m& s€ c6 do xuyén kim
thap, chat lam dic giir dau tét hon,
nhiét do nho giot cao hon. Tuy nhién,
kha nang boi tron cua md giam. Tom
lai, 46 dic cia m&d cd anh huong rat

nhiéu téi kha ning boi tron ctia ma.
Trong cong nghé ché tao m& boi tron
chéng an mon kim loai, viéc xac dinh
ti 1& thich hop giita khéi lugng moi
truong phan tan va khdi luong chat
lam dic 1a yéu té quan trong quyét
dinh t6i chat luong cua ma.

Nguyén tic cua viéc xac dinh ti 1&
chat lam dic/dau 1a ting dan ham
lwong chat 1am dic silica. Song song
véi @6 1a kiém tra cac tinh chat cua
m&. Can c&r vao cac tinh chat do, tién
hanh lya chon ham lwong chat lam
dic thich hop. Chét luong ciia m& sau
khi ché tao dugc danh gia dya trén
cac chi tiéu dac trung nhu: trang thai,
nhiét d6 nho giot, dd bén keo, do
xuyén kim. Dé lua chon ti 1& chit 1am
dic, da tién hanh khao sét véi silica
bién tinh HMDS va dau SN500. Ti I¢
khao sét silica/dau khoang SN500 lan
luot la: 11/85, 13/83, 15/81, 17/79,
19/77, 21/75. Tinh chat cua cac loai
mé& khao sat khi thay dbi ti 1& chat 1am
dac duoc dua ra trén Bang 2

Bang 2: Thanh phcfn va tinh chat ciia mé dugce ché tao
twr chat lam ddc silica bién tinh HMDS (SH)

Tinh chit m3 Ti I8 silica bién tinh HMDS/dau SN500, (% KL) Phuong
11/85 | 13/83 | 15/81 17/79 19/77 21/75 phap thur
Nhiét do nho ASTM
giot, °C ) 159 172 235 235 235 D2265
Do xuyén ASTM
kim. 10 mm - 459 413 341 267 215 D217
Do on dinh keo, % ASTM
KL dau tach ra 4.9 3.7 2.9 2.5 2.3 D6184
Cam quan Long | Mém | Mém Déo Déo Quéanh

Két qua do tinh chat cuia m& duoc
thuc hién trén m& ché tao tir dau gdc
SN500 véi silica bién tinh hitu co ¢
cac ti 16 khac nhau. Két qua cho thay,
véi ti 16 khéi lwong gitra tic nhan 1am
dac silica bién tinh hitu co voi dau
SN500 la 11/85 thi m& gan nhu ¢

143

trang thai long, chua hinh thanh ciu
trdc. Tiép tuc ting ti 16 cua chat l1am
dac 1én tir 11/85 dén 21/75 thi m&
chuyén tir trang thai long sang mém,
déo va quanh lai. Tinh chit cua m&
ciing bién ddi theo sy thay d6i ham
luong chat 1am dic. CO thé thay, khi




ham luong chét 1am dic ting 1én, m&
c6 nhiét d6 nho giot tang dan. Tuy
nhién, khi ti I& chat lam dic dat dén
mét gia tri nhat dinh thi nhiét d6 nho
giot khong tang nfra, ti 1€ nay la
17/79. Do xuyén kim cua mo ciing
phu thudc vao ti I¢ chat lam dic, day
la tinh chat danh gia vé do dic cua
m& va kha ning bdi tron caa mg. O ti
1& 11/85, khéng thé xac dinh dugc do
xuyén kim vi m& ¢ trang thai rat long.
Khi ting ti I& chat lam dic thi do
xuyén kim caa md giam di rat nhanh.
O ti I& chat lam dic 1a 19/77, do
Xuyén kim cua mg dat 26,7 mm. Mot
tinh chat quan trong khac cua ma la
d6 6n dinh keo. Do 6n dinh keo c6 su
thay d6i nhiéu khi tang ti 1 chat lam
dic. Trong qua trinh st dung, néu
luong dau tach ra Ion, kha ning boi
tron s& cao. Tuy nhién, néu luong dau
bi tach ra qua nhiéu s& 1am cho md bi
kho, dac lai va lam cho m& bi hong.
Vi thé can lua chon ti & chat 1am dac
sa0 cho m& c6 duoc do 6n dinh keo
phi hop voi muc dich ché tao. Két
qua do do tach dau cua cac loai m&
cho thiy, khi ham luong chat lam dic
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tang 1én, do tach dau cua m& giam di.
Thuc té qua thir nghiém, cac mau c6
ti 1¢ chat lam dic 13/83 néu dé luu
mau trong 3 thang thay cé hién tuong
tach dau. Do d6, véi cac ti I& khoi
lwong chat lam dic thap, md s& khong
bén. O ti 1¢ chat lam dic 19/77, m&
ché tao c6 do tach dau 1a 2.5 %. Pay
la ti 1& phd hop cho ché tao m& bdi
tron chdng an mon kim loai.

3.3. Nghién ciru anh hwéng ciaa cac
loai silica dén tinh chat caa mé
Nghién ctru nay danh gia vé su bién
dbi tinh chét cua céac loai m& c6 cling
mai truong phan tan la dau SN500 va
c6 cing ti 1& chat 1am dic nhung khac
nhau vé loai silica, két qua thi nghiém
cho thay:

Nhiét d6 nho giot cia m& ché tao
bang silica bién tinh HMDS c6 gia tri
cao nhat. M ché tao bang silica bién
tinh n-butanol (SB) c6 nhiét @6 nho
giot thap hon. Thap nhat 1a m& ché
tao bang silica bién tinh epoxy (SE),
xem Hinh 1. O ti Ié chat lam dac la
19/77, nhiét d6 nho giot cua cac loai
md SH, SB, SE tuong ung la 235 °C,
231°Cva 195 °C.

—®- - silica/epoxy

- =@ =-silica/HMD
S

19 21 23

Chat lam dac, % KL trong m&

Hinh 1: Sy khac nhau vé nhiét do nho giot cua cac loai mo
ung voi moi ti lé chat lam dac
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Trong qua trinh ché tao m3,
silica/HMDS c06 kha nang phan tan
vao mdi truong dau khdng phan cuc
t6t hon, kha ning tao ra hé gel bén
vimg hon, dong nghia véi kha ning
tach dau ra khoi hé gel kho khin hon.
Tuong ty véi md ché tao bang
silica/epoxy, kha nang phén tan trong
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moi truong dau so voi silica’lHMDS
va silica/n-butanol nho hon. Do vay,
hé gel tao ra khi cho silica/epoxy
phan tan trong mdi truong dau s& co
d6 bén thip hon. Chinh kha ning ua
dau cua cac loai silica nay di anh
huong dén nhiét d6 nho giot cua cac
loai ma.

—@- -silica/epoxy

——@& --5silica/HMDS

19 21 23

Chat lam dac, % KL trong m&

Hinh 2: Sy khac nhau vé nhiét do xuyén kim cua cac logi mo
ung voi moi ti 1é chat lam dac

Do xuyén kim cua md ché tao boi cac
loai silica khac nhau no6i chung khéng
c6 su chénh léch nhiéu. Hinh 2 cho
thdy, & ti 1é chat lam dic dudi 18 %
khéi lugng, do xuyén kim ciia m& SH
nhé hon mét chdt so véi md SB va
SE. Tuy nhién, khi ham lugng chat
lam dic ting 1én trén 18 % Kkhdi
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dinh keo, % d
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luong, d6 xuyén kim cua cac loai mo
nay xap xi bang nhau. Qua d6 co thé
thdy, v&i cling mat ti 16 chat lam dic,
m& ché tao bai cac silica bién tinh
bang cac tac nhan epoxy, HMDS va
n-butanol c6 d6 xuyén kim tuong
duong nhau.

—@- -silica/epoxy

- =@ =-silica/HMDS

19 21 23

Chat lam dac, % KL trong m&

Hinh 3: Su khdc nhau vé do on dinh keo cua cac loai mo
ung voi moi ti 1é chat lam dac



So sanh kha ning tach dau cua cac
loai m& ¢ng véi ting ti 1& chat lam
dac khac nhau (Hinh 3), m& SH c6 d6
tach dau nho nhat, m& SB co d6 tach
dau 16n hon nhung khong nhiéu. O ti
Ié ham luong chat lam dic 1a 19/77,
do tach dau cia md SB va md SH 1a
tuong duong (2,5 % dau tach ra). M&
SE c¢6 d6 tach dau & tat ca cac loai ma
co ti 1é chit lam dic khac nhau déu
cao hon so véi m& SH va SB. O ti 1¢
19/77, m& SE c6 d6 tach dau 1a 3,5 %
khdi lwong. Hién twong khac nhau
nay duoc cho 1a do sau bién tinh,
silica/HMDS c¢6 d6 ki nudc cao. Do
d6 khi phéan tan trong méi truong dau
SN500, kha nang twong hop cua
silica/HMDS cao nhit nén do 6n dinh
keo la tét nhat. Silica bién tinh bing
epoxy c6 do ki nuéc thip nén kha
nang phan tan trong moi trudng dau
thiap hon, do bén keo theo d6 ciing
giam di.

4. KET LUAN

V&i muc dich ché tao hé md boi tron
chbng 3n mon kim loai c6 thé sur dung
duoc & diéu kién nhiét do cao va dap
g dugc mot s6 yéu cau chuyén biét,
noi dung nghién ctru nay da:

- Pua ra phuong phap ché tao m& boi
tron chéng an mon kim loai trén co sé
chat 1am dic nano silica bién tinh hiru
CO.

- Nghién ctu lya chon méi truong
phan tan cho m& trén co s& mot sd
loai dau gdc khoang.

- Nghién cau lua chon ti 1& thanh phan
chat 1am dac phd hop dua trén mot s6
tinh chét co ban nhu nhiét d6 nho giot,
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d6 xuyén kim, d6 6n dinh keo.

- Nghién cttu anh huéng cua cac loai
silica khi bién tinh boi cac tac nhan
khac nhau dén tinh chat cuia ma.
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