TAP CHi PHAT TRIEN KH&CN, TAP 10, $0 06 - 2007

NGHIEN CUU CONG NGHE SAN XUAT BOT MA PHANH (BOT MA SAT)
TU DAU VO HAT PIEU
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(Bai nhén ngay 31 thang 08 ndm 2006, hodn chinh sira chzra ngay 09 thang 04 ndm 2007)

TOM TAT: Bdi béo trinh bay két qua nghién ciru cong nghé sén xudt chdt déng rén va bét
ma sat tir dau vo hat diéu (DVHD) dé thay thé cho nhya Phenol Formandehyde (PF) cung véi
amiant, mét tac nhdn gdy ung thu Phoz va o nhzem méi trucng dung trong md phanh. Két qua
thu dugc c6 thé lam co s¢ d@é trién khai san xudt md phanh tir DVHD, nguon nguyén liéu tu
nhién tdi sinh dwoc, ndng cao hiéu qua cho nganh diéu va giai quyét van dé méi truong trong
ché bién hat diéu & nudce ta.

1.DAT VAN PE

Hé théng phanh néi chung, méa phanh (b4 thing) néi riéng chi 14 by phan don gian, c6 gia tri
nh6 so voi céc b phan khic trén xe co giéi. Nhung né lai 1a mot hé thong khong thé thiéu duge
khi phuo*ng tién tham gia luu thong Khéng co6 né ta khong thé glam tbc d6 hay dimg xe theo y
muén duogc. Khi xe luu théng véi tde do 16n thi chi can mot sai s6t nho ciing c6 thé din dén
nhing tai nan khong ludng. Song trong thuc té hé théng phanh khéng c6 khuyét diém 13 mot
diéu khéng tuéng. Theo théng ké M cho thiy nguyén nhén chi yéu cia tai nan giao thong duong
bd 12 do con ngudi giy nén, ngoa1 ra con do may moc, truc tric ky thuat, do dudng x4 ... Trong
nguyén nhan do mdy méc va truc tric k¥ thudt gdm nhiéu yéu t6 khéc nhau. Nhung ty le do hur
héng, truc tric hé théng phanh néi chung, ma phanh néi riéng chiém ty 1& 16n hon cac bd phan
khdc ctia xe: phanh chén: 52,2 + 74,4%,; phanh tay: 4,9 + 16,1%. bay ciing la mt nguyen nhén
gay nén tai nan cao cua xe co gi6i dudng b hién nay. Dé diéu khién xe chu dong, gidm tai nai
giao thong c6 thé néi cin c6 hé théng phanh, trong d6 c¢6 mé phanh dat tiéu chuén, va dugc sir
dung theo qui dinh nghiém ngiit.

0 nudc ta tuy lugng xe 6t6 chua nhiéu, tinh dén 7/2005 c6: 6 t6 — 834.546 chlec Xe may —
14.640.809 chiée céc loai. Nhung mirc gla ting nhanh va trong twong lai ting rit nhanh. Do d6
nhu ciu vé& ma phanh can cho san xudt va  thay thé, bao tri xe co gi6i duong bo trong nudce 1a kha
16n, trong do chua ké lugng ding cho xuét khiu: hang nam méi qudc gia tiéu thu khoang 12.000
+ 15.000 tin mé phanh cho xe 6 t6 cac loai ..

Ciing nhu nhidu nuée trén thé gi6i, theo tiéu chuin Viét nam TCVN 5774 — 1993 @ ma
phanh dwgc san xuét tir nhya Phenol — Formaldehyde, Amiant Crizotil (khoang 30 + 70 %) va
cac phu gia khiac. Amiant la Hydrat Magle Silicat: Mg;Si,0s(OH), di c6 nhu'ng tinh nang noi bat
trong hé théng phanh, nhung ngugc lai né gdy hai cho strc khoé con ngudi va 6 nhiém déi véi
mbi trudng. Do dic diém phai chiu mai mon trong diéu kién lam viéc, tir d6 sinh ra céc hat bui
Amiant c6 kich c& nho, dé dang phat tan trong khong khi, khi hit phai thi rat nguy hiém cho
phéi. Nhing nghién ctru ctia y hoc di chi ra rﬁng bui Amiant rat d& luu tra trong phdi va din dén
nhimg anh huéng xiu cho dudng ho hip, vé lau dai s& gy bénh ung thu phdi. Vi thé vao nam
1986 co quan bao vé mdi trudng “Environmental Protection Agency — EPA” da d& sudt viée
cim sir dung Amiant trong hé thong phanh vao nam 1993. Nhung n6 con t6n tai trén thi trudong
den nhitng nam 1996 va cho dén nay van con trén thi trudng “chg den”. Du EPA dua ra lénh
cm vao nam 1993, nhung that khé tim dugc mét vét liéu cé nhing tinh ning ky thuat nhu
Amiant va quan trong 13 gié ca phai mang tinh canh tranh véi Amiant.

Trang 59



science & Technology Development, Vol 10, No.0G - 2007

Vi vay viéc tim kiém, san xudt vat liéu ma sat thay thé cho Amiant trong ma phanh la rat cin
thiét. Nicholson "' da chi ra hing loat vét liéu c6 thé thay thé cho Amiant. Hau hét ching khong
gibng Amiant, nhung c6 thé dap umg dugc nhimng tinh chét ciia Amiant gdm: Wollastonite
(Calcium Silicate); Vermiculite (Hydrated Calcium Aluaminum Silicate); Mica (Aluminum
Silicate); soi Eiberfrax Ceramic; Polyacrylonotrile (PAN), Polyester, s¢i thily tinh va soi Aramid
... Trong d6 dang chii y hon ca 1a bdt ma sat dugc tdng hop tir Cardanol ciia DVHD. Bot ma sat
tir DVHD chiu va dép, chju mai mon, dén nhiét tét hon Amiant. Hon thé nira nd c6 kha ning
chéng thAm nudc cao hon, mém déo hon, kha ning chiu nhiét do thz‘ip tdt hon. Quan trong nhét
14 gi ca thip hon gia ciia Amiant (dén 3 14n) '*!. Ngoai ra, viéc téng tinh ma sat khién cho phanh
lam viéc ém hon ...

Nuéc ta ¢6 lwong nhan didu xudt khdu ding hang thr hai trén thé gi6i (chi sau An do). Véi
trén 100 co s& ché bién nhan didu xudt khiu da ché bién dugc hon 300.000 tAn/nam hat diéu (ké
ca trong trong nudc va nhap khau). Mot tén hat didu, khi ché bién s& thu dugc khoang 220 kg
nhan, 80 + 200 kg DVHD tiy theo cong nghé, qua d6 cho thiy lugng diu c6 thé thu dugc la khd
16n, da dung cho san xuét ma phanh trong 14p rép va sin xuét, bao tri xe 6t & nudc ta.

Ngoai ra, vén dé thu hdi st dung DVHD hién nay & nudc ta chua duoc quan tdm ding mic,
tham chi day con 13 vén dé nan giai cta céc xi nghi¢p ché bién hat diéu, do ching giy 6 nhiém
trAm trong khi dung lam nhién liéu d6t. Pay ciing 1a mdt nguyén liéu tu nhién co thé tai sinh,
duogc nhiéu ngudi quan tim.

2. THIET BI, NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Thiét bi thi nghiém

Thiét bj thi nghiém dang Pilot ty thiét ké, ché tao bing vat liéu co trong nude véi thé tich 30
lit (néng suat 10 kg/mé), gom hai truc va canh khuéy dit nam ngang trong thén hai béan try. Cac
dung cu do gom: von ké, nhiét ké ... duge gin trén thiét bi dé do cac dai luong can thiét va de
khong ché nhiét d§ trong phan img.

Mot s6 dung cu, thiét bi khac nhu: nhézt ké Brookfield, bd Slloxlet dé trich ly axeton, dung
cu dé xac dinh ham lugng tro, ham lugng am, him lugng chat dé bay hoi dung trong danh gia
chét lurong bot ma sat ... '

2.2 Nguyén liéu, héa chit

Nguyén li¢u chinh ding dé san xuét bot ma sit va nhua déng rén 13 DVHD, duoc mua tir
cong ty xudt — nhdp khau néng san — thuc pham Dong nai DONAFOOD c6 céc chi tiéu vat ly
trinh bay trong bang 1, v6i thanh phén Cardanol kha cao (khoang 83 %).

Céc hoa chét khac duge ding gdbm: Axit Sunfuric — H2804 ky thudt; Para Formandehyde

(CH20)n — (PaF); HexaMethyleneTetrAmine (HMTA) con ¢6 tén 1a Urotropin — C6H12N4: khi
dun néng s& bi phan hiy thanh HCHO va NH3 theo phan (mg:

— CH
NN A
N

CH, | CH;
W/
N

100°C - 120°C
— (NH,)CO + HCHO

(a)
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Béng 1.Céc théng s6 vat Iy cia DVHD DONAFOOD Déng nai

E If 4 Tén chi tieu Ponvi | Gi4 tri TCVN Ghi cha
1 |T$ trong 096 | 0,95-097

2 |Pd nhét & 25°C cP 200-400 185

3 |Pdam % kh.1 0.35 Max1,0

4 1Dd tro 90 kh.1 09 Max1,0

5 |Chi so Iot Wijs o7 250

6 |Gel time with DES phat 9-11 11

7 |Tapchat % kh.1 1,0 Max1,0

2.3 Phuong phap nghién ciru

2.3.1.Co s¢' héa hoc ciia qua trinh: DVHD mot hdn hop gdm nhidu cAu tir chi yéu 14: axit
Anacardic, Cardanol, Cardol, 2 — Metyl Cardol va Polymer ciia chiung. Thanh phin cua cic cdu
tir ndy thay ddi tiry theo phuong phép ché bién va thdi gian bao quan. Do ¢6 nhém Cacboxyl & vi
tri Octo nén axit Anacardic khéng bén, d& bj Decacboxyl & nhiét d6 trén 120 °C tao thanh
Cardanol va CO,, nén c¢6 thé néi Cardanol 13 céu tir chinh ciia DVHD. St ¢6 mit cia nhin
Phenol va diy Hydrocarbon khéng no & mach nhanh trong ciu tao cia Cardanol, Cardol va 2 —
Metyl Cardol 1am cho DVHD c¢6 nhiéu kha ning bién déi héa hoc khéc nhau: vira 6 tinh chét
giéng Phenol, vira c6 tinh chit nhu mot dau khé hay hén hop hai tinh chét nay. Ta sé sir dung
nhimg tinh chit niy cia DVHD d& san xuit nhya déng rdn va vat liéu ma sat dung lam ma
phanh.

Phén ing tring hop ¢ nhénh thé: DVHD c6 thé Polymer hoa theo nhidu kha ning khac
nhau, trong d6 phan tmg Polymer héa cing véi xic téc axit (H2SO4, HCI ...) tai cic ndi doi
trong mach nhanh dugc sir dung trong san suét chit déng rén va bot ma sat 1am ma phanh theo
so db sau:

OH OH

+
@ (CH,);-CH=CH-CH,-CH=CH-(CH,),-CH, @L (CH,);-CH=CH-CH,-CH=CH-(CH,),-CH,

OH
H,S0 |
S (CH,);-CH-CH=CH-CH,-CH-(CH,),-CH;

@L (CHy);-CH-CH=CH-CH,-CH-(CH,),-CH,
H ' (b)
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Phin @ng ngung tu véi Formandehyde: Phan (mg ngung tu gitra Cardanol va

C A
Formandehyde véi xtc tac axit, nhiét do, ty 1& }:'_ > 1 tao nhua Novolac theo so do:

OH OH /Oli OH
= H,SO S = N
| + HCHO ——»_11204 © ||\/) || B + Q
e o ™ - R

()

Poéng rén nhia Novolac bing HMTA: Dé thuc hién phan tmg ndi mach & vi tri Para
trong nhan Benzen cia Cardanol sir dung chat dong ran HMTA theo so dd sau dé tao bot ma sat:

OH ji OH H /oli OH

= = = R = =
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n. H > =
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2.3.2.Tién hanh thi nghiém san xuét bot ma sit tir DVHD

Cho 10 kg DVHD cung axit Sunfuric v6i ty 16 Axit/DVHD khoang 4,5 + 6,0 % (kh. ) vao
thiét bi phan tmg. Tién hanh khudy (tbc do quay 85 + 100 v/phit) va gia nhiét dén 140 + 170 °C.
Khi d6 qua trinh axit héa DVHD xay ra theo phan tng (b). Tbc d6 phan (mg dugc diéu chinh
bing ty 1& axit/DVHD va nhiét d6. Theo ddi phan Ung bing su bién dbi d6 nhot cia hon hop
theo thoi gian, khi dat 34.000 + 110.000 cP (& 50 °C) coi nhur phén (mg da két thic ). P nhét
ciia hdn hop phan img & 50 °C dugc xéc dinh trén nhot ké Brookfield. Két qua khao sit anh
huéng cia ty 16 axi/DVHD 1én toc d6 qué trinh bidu didn trén d thi hinh 1, anh hudng cia nhiét
d6 trén hinh 2.

Khi @6 nhat cia hdn hop phan tng dat 34.000 + 110.000 cP, 1am ngudi xubng 100 + 120 °C
thi bt diu cho tir tir 6,8 % (kh. 1) PaF (dang bdt nghién nho), ddng thoi tang toc d§ quay cia
canh khudy 1én 400 v/ph d& thuc hién phan img (c). Sau khoang 30 + 40 phat bit dau cho
HMTA vio véi t§ 16 1,5 % (kh. 1) so voi DVHB, dé thyc hién phan ung (d). San phém phan tmg
3 bot ma sat duge kiém tra theo tiéu chudn ASTM va Industry Standard két qua cho trong bang
2.

(d)

3. KET QUA VA THAO LUAN
3.1.Anh hwéng ciia ty 1¢ axit/DVHD Ién tbe 39 phan img axit héa:
Tir két qua trén dd thi hinh 1 cho thdy:
- Khity 1¢ axittDVHD ting thi sy bién ddi ciia @6 nhét theo thoi gian ting nhanh hon (do
dbc duong cong ting);
- Tiy theo ty 1§ axittDVHD 5,0 % + 6,0 % (kh. 1), thoi gian dé @6 nhét hdn hop dat 34000
cP (coi nhr phan img két thiic) thay doi tir 120 phut dén 360 phut;
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- Dé rit ngén thdi gian phan tmg ty 1¢ axit cin tang ty 1¢ axit/DVHD, tuy nhién didu dé
con phy thuge vao nhiét d6 phan ing;

m, = m 4,50% a 5,00% e 525%
cP o 550% A 6,00% —— Gi6i han
160000 A “
A L)
120000 - .
80000 - / )
40000 - | Z .
: t, ph
O = T T T T =

0 50 100 150 200 250 300 350 400

Hinh 1. Sy bién dbi d¢ nhét ctia hdn hop phén tmg theo thoi gian phu thudc vao ty 1€ axit/DVHD
(% kh 1)

3.2.Anh hwéng ciia nhiét d¢ Ién téc d phan img axit héa

m, cP ; ¢ 1500C
4 160 0C
160000 A ® 1700C
— Gid tri gidi han
120000 -
80000 A
40000 A
t, ph
O I & T T T I T 1
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Hinh 2. Anh huéng ciia nhiét d¢ 1én su bién ddi d6 nhét ciia hdn hop theo thoi gian
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Theo két qua trén db thi hinh 2 cho thy:

- Anh huong cia nhigt d6 dén su bién ddi d6 nhét cua hén hop phan img khong manh bing
anh huéng cta ty s6 axit/DVHD;

- D& phan tng axit héa DVHD két thiic (34000 cP) véi ty sb axit/DVHD khéng 16n hon 5,25
% thi hiu hét cin kéo dai tir 5 + 6 gid, thm chi 1au hon;

3.3.Dénh gi4 chét lirgng ciia bjt ma sat tao thanh:

Két qua xac dinh chat lugng bot ma sat tdng hop véi ty 18 axiDVHD bang 6,00 % (kh.1), 6
140 °C trinh bay trong bang 2.

Bang 2. Két qua dénh gid chit lugng bot ma st san xuét tir DVHD trong nuéc

TT Chi tieu Phuong phép thif Ponvi |Két qua TN
1 |C8 hat ASTM | 20-150 mesh 30- 100
2 |Mau nau d&n den - den
5 Ham ll‘r(_jng chat dé 5 — 022

bay hoi Industry
4 |Ham lugng 4m Standard 1 P%eMax 0,71
5 |Trich ly bing aceton 5 P%Max 1,31
6 |Ham lugng tro 3 JeMax 0,55

Két qua nhan dugc trong bang 2 cho thiy ring:

- BOt ma sat san xuét tir DVHD trong nuéce déu dat cée chi tiéu cua ASTM va Industry
Standard véi nhitng gié tri kha thap, trong d6 mau den cho thdy bt c6 chit lugng tot (ddy 1a chi
tiéu danh gia chi yéu trong san xuat bot ma sat);

- Riéng chi tiéu kich thudc hat con kha 16n, nhung c6 thé giam kich thudc hat bang cich
nghién thém & may nghién; )

- Khi ting ty 1 axit /DVHD s& lam cho phan {mg x4y ra nhanh hon nén chét lugng bot ma
sat thu dugc tang 1én tuong Ung;
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STUDY ABOUT TECHNOLOGY APPLIED TO MANUGF ACTURE FRICTION —

BAND FROM CASHEW NUT SHELL LIQUID
- Trinh Van Dung
University of Technology, VNU-HCM

ABSTRACT: The article presents research result of manufacturing technology of
solidified metter and frictional powder Jrom Cashew Nut Shell Liquid (CNSL) to replace Phenol
Formandehide (PF) resin and amiant, chemical, agent causing lung cancer and environment
pollution which were used in friction - band. Collected result can be the Jundamental to produce
Jriction — band from CNSL natural raw materials which can be recycled. Moreover, this also
helps to improve the effeciency of Cashew Nuts industry and solves environmental problems in
Cashew Nuts manufacture in our country.
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