TONG HQP SAP BOI TRON SINHHQC
(BIOLUBRICATING GREASES) TU MO LON, MO BO

ABSTRACT

Lubricating grease is one of the most common technical lubricants. Greases contain several
components of different types which many be classified into three groups: the fluid, the thickener
and the additives. Nowadays, concerns about environmental aspects have led to reconsider the use
of biolubricants synthesize from vegetable oils and animal fat which have renewable and easy
biodegradable. This paper presents initial research results on the synthesis of biolubricating
greases from pork fat and beef fat at the laboratory scale.
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TOM TAT

Sap boi tron la mot trong nhiing logi san pham béi tron sir dung phé bién. Thanh phan chii yeu cua
sdp boi tron bao gom dau goc béi trom, chdt lam ddc va phu gia. Hién nay, nhitng quan ngai vé van
dé moi tru’ong dan dén xu hu’O’ng st dung cdc san pham béi tron sinh hoc tong hop tir dau mo dong
thyc vdt c6 kha nang tai tao va dé phan hity sinh hoc. Bai bdo nay trinh bay nhitng két qua nghién
citu tong hop sdp béi tron sinh hoc tir mé lon va mé bo & quy mé phong thi nghiém.

Tir khoa: sian phffm béi tron sinh hoc, sdp béi tron, tinh phdn hiiy sinh hoc, acid béo, mé lon, mé
bo.

1 PAT VAN DE

Trudc nguy co can kiét cling nhu nhimg vén nan vé 6 nhidm méi truong lién quan dén cac ngudn
nguyén liéu hoa thach, xu hudng chung cia thé gidi ciing nhu ¢ Viét Nam hién nay 1a nghién ctru
téng hop nhing san pham c6 ngudn gdc sinh hoc dé thay thé nhiing san pham truyén thong. Trong
s6 d6 ¢6 cac san pham boi tron sinh hoc.

Sép boi tron sinh hoc (biolubricating greases) la loai san pham sinh hoc xanh, sanh, ¢é tinh chat hoa
ly twong tu nhu sap boi tron tir ddu mo. Hon thé nita, sap boi tron sinh hoc co kha nang phan huy
sinh hoc cao giam thiéu 6 nhidm moéi truong. Tuy nhién, cac nghién ctru san xut sap bdi tron sinh
hoc hién nay chu yéu tr nguyén li¢u dau thuc vat, md céa basa nhung chua dé cap dén mé& lon, m&
bo. Thuc t& m& lon, m& bo rat it duge su dung trong ché bién thyuc phém do anh hudng khong tbt
dén stc khoe con ngudi. Chinh vi vay, viée nghién ctru diéu ché cac san pham boi tron sinh hoc tir
m& lon, m& bd nham muc tiéu tin dung ngudn nguyén lidu ré tién co6 gia tri dinh dudng thap 1a mot
huéng nghién ctru hoan toan phii hop va thiét thyc. Bén canh ¥ nghia vé mit méi trudng, viée san
xudt va sir dung céc loai sap bdi tron sinh hoc con gép phan 1am ting hiéu qua kinh t& ciia nganh
chan nudi lon, bo,... tir d6 gop phin vao sy phat trién kinh té ciia dt nudc ciing nhu cta khu vuye.
Nhim nghién ctru hudng tng dung méi cho md lon va md bo, chung t6i tién hanh nghién ctru bién
di céu tric cua triglyceride c6 trong m& lon va md bo tmg dung trong téng hop sap boi tron sinh
hoc.

2 PHUONG PHAP NGHIEN CUU

Sép boi tron duoc tao thanh tir 3 hop phan chinh 1a dau boi tron gdc, chat lam dédc va phu gia. Trong
gidi han nghién ctru cia dé tai nay, 3 loai dau goc va 2 loai acid béo ty do dugc tong hop tir md lon
va md bo duoc trinh bay trong So do 1.
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So' do 1. Tong hop dau goc va acid béo tiv mé lon, mé bo

Déu goc 1 duoc tong hop bang phan ung transester hoa triglyceride c¢6 trong mo lgn va mo bo voi
methanol xtic tic KOH. Cac yéu td nhu lugng methanol, lugng xuc tic KOH str dung, thoi gian
phan tmg va nhiét d6 phan tng déu c6 anh huong dén hiéu suat ciia phan Gmg nén duoc tap trung
nghién ctru. Dau gée 2 dugc tong hop tir Dau goc 1 théng qua hai giai doan phan ung: phan ing
epoxy hoa - hydroxyl hoa véi hé H,O, /HCOOH va giai doan phan (ng transester hoa voi methyl
ester (Dau goc 1). Diu goc 1 duoc thuc hién phan ing alkyl hoa Friedel-Crafts vai phenol st dung
xuc tac H,SO4 thu duoc Dau gbe 3.

Dé tong hop chit lam dic, m& lon va m& bo duge xa phong hoa boi dung dich NaOH, sau d6 hdn
hop xa phong dugc acid hoa thu dugc Acid béo 1. Dé cai thién dd bén nhiét, 3o bén oxy hoéa ciing
nhu ting tinh phan cyuc cia thanh phan lam dic, Acid béo 1 duoc tiép tuc bién ddi cau truc bang
phuong phép epoxy héa - hydroxyl héa str dung hon hgp HCOOH/H,0, thu dugc Acid béo 2.

Céc mau sap bdi tron duoc tong hop bang cach phdi tron 3 loai dau gde va 2 loai acid béo vai cac
dung dich base khic nhau nhu: dung dich LiOH 10%, hdn hop dung dich AICl; 10% va NaOH
30%. Su tao thanh hon hop gel déng nhit va bén virng tir hén hop dau géc va chit lam dic 1a yéu t6
v0 cung quan trong quyét dinh chat luong cua san pham sap boi tron. Diéu nay khong chi phu thudc
vao ban chét va luong cua thanh phan dau boi tron goc, chat 1am dic va phy gia ma con phu thudce
vao ky thuét phdi tron nhu thoi gian, nhiét d6 va téc d6 khudy tron. Trong gidi han nghién ciu nay
chung t6i chi bude dau khao sat ti 1¢ gilta luong déu gbc va chit lam dac (gbm luong acid béo tu do
va luong base str dung). Céc yéu t6 nhu thoi gian, nhiét d6 va toc do khuay tron duoc giir ¢d dinh.
Chit luong cac san phdm sap bdi tron téng hop dugc danh gia qua mot s6 chi tiéu héa, 1y nhu ham
luong nudce, @6 chiu nhiét, nhiét ¢ nho giot, an mon tim dong va ham luong acid béo tu do.

Do m& lon, m& bod chtra cac gde acid béo khac nhau nén dé so bo danh gia didu kién téng hop dau
gbc va chat lam dic ciing nhu xac dinh cdu tric cac san phdm tao thanh ching t6i tién hanh khao sat
trén nguén nguyén li¢u dau 1a oleic acid, mot loai acid béo chiém ti 1& cao trong m& lgn. Cac
pl}u(;’sr]lg trinh phéan tmg tong hop cac loai dau gdc tir oleic acid duoc trinh bay trong So d6 2 va So
do3

Tién trinh thuc hién céc phan ung dugc theo doi bang sic ky ban mong (TLC). San pham dugc tinh
ché bang sic ky cot silica gel. Cau triic san phdm dugc xac dinh bang cac phuong phap phd nghiém
hién dai nhu IR, '"H-NMR, '*C-NMR, DEPT.
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So'dd 2. Tong hop Diu goc 2 (diester va triester) tir methyl oleate va methyl 9,10-dihydroxystearate
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So'do 3. Tong hop Diu goe 3 tir methyl oleate OH
3 THUC NGHIEM
31 Téng hgp methyl 9,10-dihydroxystearate

Cho vao binh cu hdn hop gdm methyl oleate, dung dich HCOOH 88% va dung dich H,0, 30% (ti
1¢ mol methyl oleate:HCOOH:H,0, = 1:4:2). Lip binh cau vao hé théng sinh han va gia nhiét dén
60°C. Sau 2 gid két thiic phan ing, hdn hop dugc chiét voi ethyl acetate va lan luot rira v6i dung
dich NaHCOs bdo hoa, nudc, dung dich NaCl bao hoa, sau cung lam khan v&i Na;SO4 khan, loc va
¢6 quay dudi dung méi thu dugc hdn hop san pham. Tién hanh sic ky cot thu dugc san pham
methyl formyloxy-hydroxystearate ¢ dang chat 1ong khong mau (Ry=0.43, hi¢u suét 39. 5%) va san
phim methyl 9,10-dihydroxystearate ¢ dang rin mau tring min (Ry =0.25, hiéu sudt 40.2%,
petroleum ether:ethyl acetate=3:2).

Methyl formyoxy-hydroxystearate: "H-NMR (500 MHz, CDCl;): § 8.15 (s, 1H, -CHO), 4.49-4.91
(m, 1H, -CH-OCHO), 3.67 (s, 3H, CH3-COO), 3.61 (m, 1H, -CH-OH), 2.30 (t, J=7.5 Hz, 2H,
-CH»-COO0-), 1.66-1.26 (m, 26H, 13CH>-), 0.88 (t, J=7.0 Hz, 3H, CH3-CH>-).

Methyl 9, 10-dihydroxystearte: 'H-NMR (500 MHz, CDCl3): § (ppm) 3.66 (s, 3H, -OCHs), 3.40 (d,
2H, 2-CH-OH), 2.30 (t, J=7,0 Hz, 2H, -CH>COO-), 1.50-1.28 (m, 26H, 13CH>), 0.88 (t, J=7,0 Hz,
3H, CHsCH>-). "C-NMR (500 MHz, CDCL): § 174.34 (C=0), 74.56, 74.50 (2CH,-OH), 51.45 (-
OCH3), 34.10, 33.70, 33.63, 31.89, 29.72, 29.58, 29.45, 29.29, 29.18, 29.06, 25.70, 25.59, 24.92,
22.68 (-CHy), 14.09 (-CHa).

3.2 Tong hop Diu goc 2 tir oleic acid

Hoén hop phan tmg bao gém methyl 9,10-dihydroxystearate va methyl oleate dwoc gia nhiét dén
khoang 110-120°C trong 15 phut dé loai b6 mét luong nhoé nude (néu cd) sau d6 cho xuc tac
sodium methylate vao hdn hop trén tir tir tranh soi trao (ti 1€ mol methyl oleate : methyl 9,10-
dihydroxystearate : CH;ONa la 1.5:1:0. 7) Hdn hop duoc lip vao hé thng sinh han ¢ gin bo didu
chinh 4p suat. Tién hanh giam ap suét hdn hop phan tmg tir tir #én khoang 0.7 MPa. Phan tmg duoc
thyc hién & nhiét d6 130°C trong thoi gian 3 gid, tbe d6 khudy 700 vong/phut. Hén hop sau phan
ung dugc chiét véi dung mo6i PE va rira lan luot voi dung dich acetic acid 5%, nuéc, dung dich
NaCl bao hoa, lam khan bing Na,SO,, ¢6 quay dudi dung mdi thu dugc hdn hop san pham. Thong



qua phuong phap tinh ché sic ky cot va phd nghiém xac nhan hdn hop san phdm bao gdm diester,
triester va tac chat methyl oleate du.

Diester: '"H-NMR (500 MHz, CDCL): & 5.36-5.33 (m, 2H, CH=CH), 4.84-4.81 (m, 1H,
-CH-COOCH-), 3.66 (s, 3H, -OCHs3), 3.57 (m, 1H, -CH(OH)), 2.34-2.28 (m, 4H, 2-CH>COO-),
2.06-1.26 (m, 52H, 26-CH>-), 0.89-0.86 (m, 6H, 2-CH:).

Triester: "H-NMR (500 MHz, CDCls): § 5.36-5.32 (m, 4H, 2-CH=CH-), 5.01-4.98 (m, 2H, 2-CH-
00C-), 3.66 (s, 3H, -OCH5), 2.32-2.27 (m, 6H, 3-CH>COO-); 2.06-1.25 (m, 78H, 39-CH>-); 0.89-
0.86 (m, 9H, 3-CH;)."*C-NMR (500 MHz, CDCl): § 173.39 (3-C=0), 130.20, 129.72 (2-CH=CH-),
73.52 (2-COO-CH-), 51.46 (-COO-CH3), 34.42 (2-CH,-COO-), 34.07 (CH,-COOCHj3), 31.92-22.67
(39-CH3-), 14.13 (3-CHa).

4 KET QUA VA THAO LUAN

Mo 1(_)’r}, mo bo thu mua & chg Xuan Khanh, quan Ninh Kiéu, thanh ph(f) Cén Tho. Chét, luong cua
san phém sap boi tron dugc xac dinh tai Trung tim KV thudt Ti€u chuan bo luong Chat lugng 3,
thanh pho H6 Chi Minh. Silica gel 60 F254 (0.04-0.06), ban mong TLC xuat x Merk, Duc. Cac
hoa chat tinh khiét khac c6 xuat xtr Trung Quoc.

4.1 Téng hop diu goc tir m lon va md bod

% Tong hop Dau géc 1

M& lon (chi s6 acid, TA=1.2; chi s6 i0d=69.3), m& bo (chi s acid, IA=1.0; chi s6 iod= 37.6) dugc
thyc hién phan ﬁpg transester hoa véi CH3OH xuc tac KOH. Phan tng duoc thuc hién & nhiing diéu
kién khac nhau vé luong CH;OH va KOH, thoi gian va nhiét 6. Sau phan g, hén hop s& tach 16p,
methyl ester nhe hon glycerol s€ ndi 1én trén. Loai bo 16p glycerol ¢ dudi va lan luot rira 16p hitu co
vO1 nudce, dpng dich Na@l bﬁ’o hoa, 1am khan bang Na,SOs, loc va thu dugc Dau goc 1. Diéu kién
thich hop dé tong hop Dau goc 1 nhu sau:

Bang 1. Diéu kién t[;ng hop Diu gé'c 1

Yéu tb Mé lon | Ma bd
Khdi lugng mé (g) 10 10
L}r'qng CH3OH (% khéi lugng so 29 24
véi nguyén li¢u)
Lugng KOH (% khéi lugng so voi 1 1
nguyén li¢u)
Thoi gian phdn Gng (gio) 2 2
Nhiét do phan rng (°C) 70 60
Toc do khuay (vong/phat) 700 700

% Téng hop Diu goc 2

Tir didu kién tong hop diester va triester da khao sat duoc trén ngudn nguyén liéu oleic acid chiung
toi tién hanh ap dung l1€n nguon nguyén li€u md lon, md bo.

Tir 104.47 gram Déau gbc D1-L dugc epoxy hoa - hydroxyl hoa va transester hoa voi methanol thu
dugc 72.18 gram san pham methyl dihydroxyester dang bot sét mau trang. Tiép theo tir 76.9 gram
D1-L; 58.23 gram methyl ester cia m& lon da dugc epoxy hda - hydroxyl hdéa va transester hoa
trén; 6.62 gram xtc taic CH3ONa dugc thuc hién phan tmg tong hop diester va triester thu duoc
119.02 gram hdn hop dau gbc D2-L.

Tuong ty, tir 105.78 gram Dau gc D1-B dugc epoxy héa - hydroxyl héa va transester hoa voi
methanol thu dugc 68.05 gram san pham methyl dihydroxyester dang mot phan 1ong mau vang rat
nhat va mot phan rin mau tring. Tiép theo tir 61.75 gram D1-B; 112.78 gram methyl ester cia m&
bo da dugc epoxy hda - hydroxyl hda va transester hda; 5.44 gram CH3ONa sau phan tmg thu dugc
153.92 gram hdn hop san phdm D2-B.



% Téng hop Diu goc 3

Tir nhitng két qua da khao sat dwoc trén ngudn nguyén liéu oleic acid®, ching t6i ap dung téng hop
Dau gbc 3 tir ngudn nguyén liéu md lon va md bo. Tir 104.47 gram Déu gbc D1-L; 65.8 gram
phenol va 13.72 gram H,SO4 sau phan tng thu dugc 97.50 gram Diu goc D3-L. Tur 105.78 gram
Dau gbc D1-B; 27.07 gram phenol va 5.64 gram H,SOy4 sau phan tng thu dugc 85.31 gram Dau gbc
D3-B.

4.2 Téng hop acid béo tir mé lon va md bo

Chat 1am dic sir dung trong nghién ctru nay 1a mubi lithium va hdn hop mudi aluminum va sodium
clia cac acid béo ¢6 trong md lon va m& bo. Pé ting tinh phan cuc, ting tinh bén nhiét ciing nhu
tinh bén oxy hoa, cac vi tri C=C trén mach carbon cua céc acid béo chua no duoc bién ddi bang
phuong phap epoxy hoa (H.0-/HCOOH)™. Tir nguyén li¢u m& lon va m& bo, Acid béo 1 dugc
tdng hop bang phan mg xa phong hoa, acid héa va sau d6 Acid béo 1 tiép tuc dugc epoxy hoa —
hydroxyl héa béi hé H,O./HCOOH thu dugc Acid béo 2.

Céc yéu ’té nhu ham luong NaOH st dung, thoi gian phan Umg va nhiét d¢ phan (ng déu ¢ anh
hudng deén mirc do chuyén hoa cua phan tmg. Kt qua tim dugc di€u kién thich hop cho giai doan
xa phong hoa tong hop Acid béo 1 dugc trinh bay trong Bang 2.

Bing 2. Diéu ki¢n tong hop Acid béo 1 Bing 3. Diéu ki¢n tong hop Acid béo 2!¥
Yéu té Mé lgn | M& bo Yéu to Gia tri

‘. ~ Ty 16 mol ndi doi : »

Khoi lugng md (g) 10 10 HCOOH : H,O, 1:4:3

Luong CoHsOH (% khoi luong | - ¢, 60 Nhiét d6 phan tmg (°C) 60

so vOi nguyén li¢u)

Lugng NaOH (% khdi lugng so o ., ,

véi nguyén liéu) 40 35 Thoi gian phan ung (gi®) 2

Thoi gian phan tmg (phut) 60 60 Téc d6 khudy (vong/phat) | 700

Nhiét do phan ung (°C) 60 60

Tdc d6 khudy (vong/phut) 700 700

Dé tong hop Acid béo 2, tir Acid béo 1 thuc hién phan tmg epoxy hoa —hydroxy hoa vai diéu kién
phan ung nhu Bang 3. Tu 100 gram Acid béo A1-L dugc thuc hién phan ung epoxy - hydroxyl hoa,
sau d6 hon hop san pham duoc xa phong hoa va acid hoa thu duoc 84.98 gram san pham Acid béo
A2-L. Tuong tu v6i 100 gram Acid béo A1-B sau khi thyc hién cac phan tng thu dugc 76.03 gram
san phim Acid béo A2-B.

4.3 Phéi tron

V6i 3 loai dau gbe va 2 loai acid béo chiing toi tién hanh phdi tron voi hai loai dung dich kiém la:
dung dich LiOH 10%, hdn hop dung dich AICl; 10% va NaOH 30%. Quy trinh ph01 tron 4p dung
chung cho cac mau sap bdi tron sir dung dung dich LiOH 10% nhu sau: hén hop dau gbc va acid
béo tir do duge cho vao cbe thuy tinh 250 mL c6 1ip hé théng khudy truc. Gia nhiét hdn hop dén 70-
80°C va tiép tuc cho dung dich LiOH vao. Hon hop dugc khudy tron & tbe do 700-730 vong/phut &
nhiét do tir 110°C-120°C trong 1 git va ¢ 155-165°C trong 15 phat thu dugc hdn hop gel ddng nht.
Dbi v6i cac mau sir dung hon hop dung dich A1C13 10% va NaOH 30%, quy trinh ph01 tron cling
twrong ty nhung hdn hop ban dau ngoai diu gde va acid béo tw do con c¢6 dung dich AICL;. Thanh
phan phdi tron ciia 12 mau sap boi tron duoc tom tit trong Bang 4.



Bing 4. Thanh phan phéi trén cdc sin phim sdp béi tron

Miu Diu gbe Acid béo Ac;id bA’éoa/ Dung dich DungkdichA bbase/
Dau goc base Dau goc
Ml DI-L Al-L 39.29 LiOH 10% 35.71
M2 D1-B Al-B 65.00 LiOH 10% 65.00
M3 DI-L Al-L 78.55 AlCl; 10% 56.82
NaOH 30% 35.51
M4 D1-B Al-B 74.17 AlCl; 10% 54.17
NaOH 30% 33.33
M5 DI-L A2-L 36.67 LiOH 10% 33.33
M6 DI1-B A2-B 62.93 LiOH 10% 57.42
M7 D2-L Al-L 34.38 LiOH 10% 31.25
M8 D2-L A2-L 31.43 LiOH 10% 28.57
M9 D2-B Al-B 4231 LiOH 10% 38.46
MI10 D2-B A2-B 36.67 LiOH 10% 33.33
M1l D3-L Al-L 31.43 LiOH 10% 34.29
M12 D3-B Al-B 34.29 LiOH 10% 36.92

(@): Ti I % khoi hweong Acid béo/khoi lwong Dau goc

(b): Ti I¢ % khoi lwong dung dich Base/khoi lrong | Ddu géc.
Tir két qua phéi trén nhu trén ching t6i nhan thay

Dbi véi cac san phim sap boi tron tir nguon nguyén liéu m& lon st dung luong chit lam dic
(acid béo va dung dich base) it hon so vdi cac san pharn tir ngudn nguyén liéu mg bo.

Ban chit cta dung dich base cling anh huong dén thanh phan phéi tron va diéu nay cang thé
hién 5 trong thanh phin ph01 tron ciia mau M1, M2, M3 va M4. Cac mau sap boi tron xa phong
gbc Al va Na (M3 va M4) cén str dung luogng acid béo nhidu hon so véi sap boi tron gbe mubdi Li
(M1 va M2).

Hai mau M5 va M6 cin lugng acid béo va lugng base it hon so véi mau M1 va M2, Két qua
nay co thé dugc giai thich 1a do tinh phan cuc hon ctia Acid béo 2 so v6i Acid béo 1. Sy gia ting
tinh phén cuc nay 1a két qua ciia viéc dua thém vao khung suon carbon ciia cac acid béo cac nhom
phan cuc -OH thong qua qua trinh epoxy - hydroxyl hoa.

Ban chat cia dau goc ciing anh hudng rat 16n dén thanh phan phéi tron va didu nay thé hién
trong thanh phan phdi tron cta cdc miu M7 dén M12. Thong qua cac phan ng khac nhau nhu
transester hoa, Friedel - Crafts lam ting d6 nhét cua dau gde nén lam giam ham lugng cia chat lam
dic trong cong thirc phdi tron.

Mbt s6 miu sap boi tron duge danh gia chit luong thong qua céc chi tiéu hoa 1y, két qua dugc trinh
bay trong Bang 5 va Bang 6.

Bing 5. Két qud danh gig chit lwong méu M1 va M2

Phuong phap
thit nghi€ém

ASTM D 95-05 0,1 0,2

Tén chi tiéu M1 M2

Ham lugng nudce theo
thé tich/khoi lugng, %

D chiu nhiét BS 3223:1960 KTD | KTD
Nhiét d6 nho giot, °C ASTM D 566-02 156 165
An mon 1a dong (100°C,

24 giy) ASTM D 4048-02 1b 1b

Ham luong acid ty do ASTM D 128-98
(tinh theo oleic acid), % (2008)
KTD: Khong tach dau.

0.8 0.8




Bing 6. Két qua ddnh gid chit lwong méu M3, M4, M5, M7 va M11

Tén chi tiéu Phuongphap | 3 | Ny | oms | vz | Man
thir nghiém
Ham lugng nudc theo
thé tich/khdi luong, % | ASTMD93-05 106 1 - 1 04 1 - -
Do chju nhiét BS3223:1960 | KID | KTD | KTD | - ;
Nhiét d nho giot, °C_ | ASTM D 566-02 | 151 | 150 | 169 | 142 | 131

KTD: Khong tach dau.

Két qua thir nghiém cho thay:

Ham lwong nwée cta cic miu sap boi tron phi hop véi giéi han cho phép!” va didu d6 can
thiét cho viéc tao thanh ciu thé cua sap boi tron, gitp san phém ¢6 tinh 6n dinh t6t vé mit co hoc.

P chiu nhiét cua cic mau déu duoc danh gia 1a khong tach dau, chimg t6 ca 7 mau sap boi
tron ¢ tinh 6n dinh cu thé tdt, co kha nang chéng lai sy thay ddi cua nhiét do va ap luc. Vi 1€ @6
c4c san pham sap boi tron téng hop duge ¢ thé ding boi tron cac chi tiét may moc 1am viée & nhiét
do va tai trong cao.

Nhiét do chay nhé giot cia san phiam sap boi tron kha cao. Chinh vi vay, cac san pham sap
boi tron nay co thé duoc sur dung dé boi tron cac chi tiét may c6 nhiét do 1am viéc kha cao, trén
100°C. ‘

P9 An mon cia cac san pham sap boi tron & mirc do thap, do d6 co thé sir dung dé boi tron
céc chi tiét, may méc bang kim loai.

Ngoai ra, hai mau sap bdi tron M1 va M3 sau khi so bo tinh toan cac chi phi tong hop c6 gia
trung binh khoang 50-65 ngan dong/kg sap bdi tron.

5 KET LUAN

Bing cac phan tmg tong hop héa hoc nhu transester hoa, epoxy hoa — hydroxyl hoa céu triic mach
carbon cua cac acid béo cé trong md lgn va md bo da duogc bién d6i thanh cong, tao ra 3 loai dau
gbc va 2 loai acid béo ty do. Két qua phdi tron cac loai diu ge va acid béo tu do tdng hop duoc voi
hai loai dung dich kiém: dung dich LiOH, hon hgp dung dich AICl; va NaOH d4 tao ra 12 loai sap
boi tron ¢6 tinh an mon thép, dd bén nhiét kha cao (khong tach dau va nhiét do chay giot dat dén
169°C), ¢6 thé str dung dé boi tron céc chi tiét may moc van hanh & nhiét do trén 100°C.

Nghién ctru nham hoan chinh quy trinh tong hop ciing nhu dénh gia cac chi tiéu chét luong khac,
dac biét 1a kha nang phan hiy sinh hoc, dd bén oxy hoa,... cua cdc mau sap boi tron ndy dang dugc
tiép tuc trién khai nghién ctru tai phong thi nghiém.
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