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TONG HGP NHUA BAKELITE
TUDAU VO HAT PIEU UNG DUNG
PHU TREN BE MAT VAT LIEU
SHEET MOLDING COMPOUND (SMC)

® HUYNH THANH CONG - NGUYEN THI THU THAO - POAN NGQC GIANG
- HUYNH HOANG HANH - TRUGNG THANH NGQC

TOMTAT:

Bai vi€t tip trung nghién citu qu4 trinh tdng hdp nhya bakelite tir diu v4 hat diéu (DVHD) ting
dung pht trén bé mit vat liéu sheet molding compound (SMC). K&t qua cho thay, vat liéu Bakelte
tong hgp c6 dd bén nhiét cao 1én dén 425,39°C dugc x4c dinh bing phuong phdp nhiét vi sai, bén
canh d6 khi phi vat liéu Bakelite tdng hgp 1én bé mit SMC véi ty 1é thich hgp (3%) thi nhan dudc
vat liéu ¢6 dd mai mon thap (dd gidm khdi lugng it) ching té hiéu qud mang lai clia vat liéu

Bakelite tdng hop c6 ngudn goc tir DVHD.

Tir khéa: dau vd hat diéu, bakelite, SMC, composite.

1. Dit van dé

Nhitng nim gin day, su ti€n bo ctia khoa hoc
cong nghécling vdi nhitng yéu cAu ky thuat khit
khe da gitip nganh khoa hoc vit liéu ngay cang
phat trién. Trong d6, viéc nghién ctu vat liéu
composite ngay cang md rong, dién hinh 14 vat liéu
SMC (sheet molding compound), 1a hgp chat dugc
gia ¢d bing sdi thiy tinh trén nén nhya nhiét rin,
véi cdc chat don khodng va cdc chat phu gia khic
nhau, cdc chat nén hitu co thudng dugc st dung 1a
polyester khong bao hoa nhiét rin hoic vinylester.

Véi muc dich nang cao dic tinh va céi thién sy
bi€n d6i clia vat lidu, cdc thanh phin khic ciing
dugc thém vao: chat xic tdc, chit tc ché, phu gia
nhua nhiét déo, chat khir khudn, cha't lam dic, chat
mau va gan diy phu gia gia cudng bé mit vat liéu

tr DVHD dugc nghién cttu nhiim cai thién tinh mai
mon cta vatliéu.

DVHD 12 mdt phu phdm clia nganh Piéu Viét
Nam [1-4], phan 16n dugc dung 1am chit dot hay
xué't thd cho cdc nudc khdc trén thé gidi [3-4]. Pay
12 mdt ngudn nguyén liéu tai sinh va dugc tng dung
trong nhéu linh viic cong nghiép dé tao bot ma sit,
son, keo dén...c[8-10]. Ham lugng diu c6 trong vé
hat diéu chi€m khoang 10-15% trong ludng hat [1]
DAu vo hat diéu 1 chit 16ng c6 mau nau den dugc
chi€t tich tir vo clia hat diéu, mui hing tan trong
dung moi nhu xylene, n-hexane va khong tan trong
ethanol, nuc Thanh phan chinh cia DVHD la 70%
acid anacardic, 5% carnadol va 18% cardol [4-8].
Thanh phin ciia DVHP thay ddi dua trén phuong
phép chiét xuit cda né, do d6 thanh phan héa hoc
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cta ching khiac nhau. DVHP dugc phan thanh hai
loai chinh 12 DVHD thuong phdm vd DVHP tu
nhién. Trong d6 DVHP thuong phim ré, dé tim
ki€m trén thi trudng va thudng dugc ép nhiét, nén
c6 thanh phin chd y&u 1a carnadol [8-10Vi vay, tdc
gia chon st dung dau thuong phim d€ ti€n hanh
tong hdp nhya Bakelite.

2. Thu'c nghiém

2.1. Nguyén li¢u

Nguyén liéu chinh 124 DVHP thuong phim trén
thi trudng Viét Nam, dugc cung cip tir Cong ty
DAu diéu Cit Lgi, cdc chi tiéu héa 1y dudc trinh bay
trong Bang 1.

Sau d6 gia nhiét phdn @ng, sau thdi gian 4h
phdn ng, lugng chat trong thi€t bi phin dng vin
duc va tach 16p, diéu chinh pH tir 8.0 d€n 8.5 bing
dung dich NaOH loang, d€ ling qua dém. Phan
nudc duge tach ra, rifa san phdm vdi nudc cat dua
vé mdi trudng trung tinh.

Nhya Bakelite thu dugc dugc hoa tan trong
hdn hgp dung mdi xylene/butanol véi ty 1& 1:1,
ti€n hanh chung cit v6i d4p sudt chan khong dé
loai hét lugng nhé nudc con nim lai va lugng
DVHP khong phdn Gng ra. Sdn phim thu
dugc duge bdo quan trong binh hit 4m & nhiét
do phong.

BAng 1. Cac théng sé héa ly cia DVHD

T Céc chi tiéu Ponvi Giatr Phuong phéap thit
1 Mau séc - NAu s&m

2 Ty trong g/mL 0.93 ASTM D4052-18a

3 Bo nhét mm2/s 55.48 ASTM D445-18

4 Tr s6 acid mgKOH/g - 0.7 ASTM D664-18c2

5 Chisgiod wijs 236 TCVN 7869:2008

6 Ham lugng nudc % (vIv) 0.1 ASTM D95-13(2018)

7 Ham lugng tro % (m/m) 0.015 ASTM D482-13

Céc nguyén liéu khac bao gdm: acid sulfuric k§
thuat (H,SO, ddm dic 98%), base ky thuat (NaOH
98%), Formaldehyde (FM 37%), SMC dugc nhap
tr Trung Qudc véi ham lugng soi thiy tinh 12 16%.

2.2. Cdc phuong phdp phdn tich

Phan tich phd hdng ngoai (FT-IR) va phan tich
nhiét trong lugng (TGA) dugc ti€n hanh & trung
tAm phén tich héa sinh 1y ctia Vién Khoa hoc vt
li¢u tng dung.

P06 mai mon cda vat liéu dudc do theo tiéu
chuin ASTM - D4060 tai trung tAm Nghién ctu
Vitliéu Polymer.

2.3. Qui trinh bién tinh DVHD

Piu tién cho lugng DVHD va dung dich
Formaldehyde (FM) (37%) vao thi€t bi phan tng.
Ti€n hanh khudy tron, lugng xic tic acid sulfuric
theo tinh todn dudc cho tir tir, hdn hgp dudce khuiy
trdn tai 40°C trong thdi gian 30 phat.
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2.4. Qui trinh gia cong tao mdu lién két bé mdt
giita SMC va Bakelite

Vi qud trinh lién két giita polyester chua bdo
hoa trong SMC va nhua Bakelite xdy ra trong qua
trinh néng chdy, do d6 chon phuong phip phu
Bakelite trén nén vatliéu SMC 1a ép nhiét thiiy luc.
Céc diéu kién thi nghiém ép:

- Khuon ép c¢6 kich thude: 100x100x10 mm.

- Luc ép: 500 kg/cm?.

- Nhiét do ép: 180°C.

- Thai gian ép: 15 phuit.

3. K&t qua va thio luan

3.1. Két qua khdo sdt cdc diéu kién tong hop
nhua Bakelite tit DVHD (Hinh 1)

Hinh 1a cho thdy, phén tng da tu giita DVHD va
FM cho mot hiéu suit chuyé&n héa cao (80 - 92,5%).
Véi ham lugng FM ting, sin phdm c6 khad ning
lién k&€t mang khong gian ting theo, thé hién & do
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Hinh 1: Bé thj biéu dién su’ dnh hudng ty 1é mol (a), nhiét dé (b), thdi gian phdn ling (c)

va ty Ié xac téc (d) dén dé chuyén héa
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rin va kha nidng ngin cdn hip thu nudc sau 24h clia
san pham sau sdy kho, chiing td cdc nhém methylol
(-CH,OH) dugc hinh thanh va lién k&t véi vong
thom ctia DVHD. Diéu d6 cho thdy, ciu tric mang
1u6i ctia nhua khi déng rin da dugc 6n dinh dan
trong trudng hgp ham lugng FM ting.

T Hinh 1b cho thdy, khi nhiét do ting, tdc do
phdn ng da tu ting theo, dong thdi hiéu suit
chuyén héa ting tir 72% dé&n 92,2%. Khi hiéu suit
phén ting ting, sin phim Bakelite thu dugc c6 kha
ning hap thu nudc sau 24h gidm. Khi nhiét do ting
ti€p dén 100°C va 105°C, hiéu suit chuyén héa
khong thay ddi (92,2% va 92%). Do d6, chon nhiét
dd da tu tai 100°C Ia thich hgp nhAt.

Hinh lc cho thiy, hiéu suit chuyén héa tao
thanh nhya ting theo thdi gian phan Gng da tu. Khi
thdi gian phan tng kéo dai dé€n 5h va 6h, hiéu suat
chuyén héa khong thay d6i (93,1% va 93%) ddng
thdi kéo theo do hap thu nu6c sau 24h ciing gidm
nhung khong dang ké.

Trong Hinh 1d, ta thdy véi ham Iugng chat xic
tac 12 2%, hiéu suit chuyén hoa dat 84%. Hiéu suit

_100 17
X 95 15
= 90 1.3
'® g5 11
2 80 0.9
@ 75 0.7
T 70 05

80 85 90 95 100 105
Nhiét dé phan &rng (°C)
==@=Hiéu suit chuyén hoa (%)

(b) =D hép thy nuéc (%)
100 1.2
R 95 1
& 2‘5’ 08
wv
2 80 06
T 75 0.4
70 0.2
2 25 3 35 4 45
Ty 1& % H,S0, theo DVHD
e=@==Hiéu suit chuyén hoa (%)
(d) DO hép thu nuérc (%)

chuyén héa ting din véi chidu ting clia ham lugng
chatxic tic va dat cao nhat (93%) tai ham lugng xiic
téc 1a 3%; c6 dau hiéu gidm hiéu suat 91% khi xic
tdc ting Ién 3,5%. Khi ham lugng xtc tic ting trén
3,5%, hiéu sut chuyén hda gidm nhanh xudng 82%
va 80%. Nguyén nhan c6 thé do viéc hinh thanh
nhi¢u tAm phén @ng carbonium -ion (-CH2*-OH)
ddng thdi cling mot thdi diém, tao ra nhiéu san phim
trung gian trong khi 6 sdn phAm Bakelite chua dugc
tao thanh. Hién tugng nay lam gidm hiéu suit tao
thanh nhyra Bakelite. Trong khi do hap thu nuéc sin
phim Bakelite sau 24h gidm tinh ti€n, ty 1& xic tic
tang do kha ning dong mach polymer nhanh.

Trén cic co sd trén, tic gid chon didu kién tdng
hgp Bakelite 1a ty 1€ mol DVHD/ FM la 1/1.25,
nhiét dd phan tng 1a 100°C, thdi gian 1a 4h véi xic
tic acid.

3.2. Bakelite sau tong hop

3.2.1. Két qud FT-IR (Hinh 2)

Phd FT- IR ciia Bakelite tdng hop dudc xuat
hién peak dic trung & vung 3.300, dac trung cho
nhém -OH ctia nhém phenolic. Peak tai 3.020 cm'!
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dic trung cho lién k&t -CH ctia vong

Hinh 2: Ph& FT-IR cla Bakelite t6ng hgp i acid H,S0,

thom, & peak 2.928 cm™! dic trung dao

1014

dong -CH clia cic nhom methylen, 100 Ve N Ve
di dao dong & viing 1.039 cm' 1a dai - //’ \Hf“ /ﬂ /“\ | ‘m

hdp thy di€n hinh cia Ar-CH,-OH. ol \ N
Ngoai ra, xuat hién thém hai peak tai = \\ J V | \ j ||

798 cm! va 1.018 cm™. Diéu nay xdc | ® | \ A Jol

nhin c¢6 sy thay thé€ trong nhin % \‘\ / v JH’} \( \\{
benzen va dic trung cho lién két clia : \ / “ U I
-C-O-C-. Nhu vay c6 thé khing dinh, ! o . ‘ “ ‘
da c6 phdn Gng gitta nhém FM va e 2 2 =2 ema ™ b e o
nhém hydroxyl ctia cardanol. K&t qua

ndy phd hgp v6i su hinh thanh  Hinh 3: Két qud phan tich nhiét trong lugng cua
Bakelite tr DVHP va FM véi hiéu  vat liéu Bakelite

sudt phén ng 92,5%. e

3.2.2. Két qué TGA (Hinh 3)

Do bén nhiét clia vat liéu 12 mot
trong nhitng thong s6 héa - 1y quan
trong trong viéc dinh gid do bén va _
kha ning dng dung cta vat liéu do. g
K&t qua phan tich TGA cho thdy vat
licu bén nhiét dén 415,27°C. C6

khodng 17,97% khéi lugng bi mat & B
nhiét do 106,4°C, tuong Gng lugng *L

110,65 (°C)
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nudc va lugng tdc chit con lai chua
phdn Gng. Khi dat dén nhiét dd
296,9°C, vat liéu c6 bién ddi khoi luong thém
khoédng 14,94%, Itc nay vat liéu bit dau phan hiy
do cdc cAu néi lién k&t hitu ¢d bi phan hiy. Ti€p
theo c6 su giam khoi luong déng ké 45,72%, khoi
lugng vat lieu bi mat di khi nhiét do dat dén
425,39°C chitng td vat liéu bi pha hdy hoan. K&t
thic qua trinh phan hdy tr nhiét do 425,39°C dé&n
900°C, chitng té vat liéu c6 dd bén nhiét khd cao.

3.2.3. Két qud khdo sdt do mai mon

a. Két qud phan tich bé mdt béng kinh hién vi soi
ndi (Hinh4)

Tir Hinh 4 cho thay, vdi cdc ty 1& Bakelite tir 1%
- 7% vé mit khéi lugng so véi vat lieu SMC, qua
quan sit bing kinh hién vi soi ndi bé mit vat
liéu ki€m tra sy két dinh giita 2 vat liéu cho thay tir
1% - 3% Bakelite thi b&é mit vatliéu vin dong nhit,
khong thiy hién tudng nit giy. Khi ti€p tuc ting
dén 5% Bakelite, bé mit vat liéu khi quan st biing
kinh hién vi soi ndi bat dau c6 hién tugng niit giy
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gifra 2 vat liéu, va hién tugng ndt gy dudc thé hién
rd & ty 1€ 7% Bakelite. Su ntit gay vat liéu xdy ra la
do hién tugng co ngét cua 2 dong polymer khéc
nhau din d&n hién tugng vat liéu khong thé két
dinh v6i nhau. Do d6, ty 1& t8i da ma vat liéu
Bakelite dung vdi vat lieu SMC khong vugt qui 5%
khdi lugng.

b. Két qud phan tich chi s6 mai mon vt liéu
(Hinh 5)

Khi vat liéu cang it mat khdi lugng cang chitng
t6 vat liéu c6 do khdng mai mon cao. Qua két qua
kh3o sat, chi s6 mai mon cla vat liéu theo tiéu
chuin ASTM D4060 - 2010 (Hinh 5) cho thay, khi
vatliéu tir 0% Bakelite (M0) d€n mau 5% Bakelite
(M3) thi vat liéu c6 su gidm khdi lugng thap nhat &
vi tri miu M2 (3% Bakelite) chi gidm 16.5 mg so
véi vat liéu khong pha Bakelite (MO) - 100% SMC
12 25.5 mg. Piéu nay ching té, khi vat lieu SMC
dugc pht 1 16p Bakelite 3% (M2) thi vat liéu dat
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Hinh 4: Bé mdt vét liéu duéi kinh hién vi soi néi

1% Bakelite

3% Bakelite

5% Bakelite

7% Bakelite
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Hinh 5: DS chiu méi moén cua I8p pht Bakelite/SMC

vat liéu, din d&€n do gidm khoi lugng ting

CHi SO MAI MON, mg/1000r
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Do giam khai lug
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—=@==D0 giam khéi lwong === Chi 56 mai mon

Mau M0

1én k&ém theo chi s6 mai mon cao hon.
G 4. Kétluan
300.6 TU cdc két qua thyc nghiém thu dudc,
250.6 nhua Bakelite dugc tdng hop thanh cong
2006 v6i hiéu sudt 92% tr DVHD va
1506 Formaldehyde & cic diéu kién t6i uu la: ty
el 1&¢ DVHDB/FM = 1: 2.5, nhiét dd phan tng
206 100°C, thdi gian phan ting 4h, ty 1& xic tic
06 H,SO,/DVHP = 1:3,5% kh.l. Vit liéu
Bakelte t6ng hdp c6 dd bén nhiét cao, 1én
dén 425,39°C dugc xdc dinh bing phuong

dugc chi s6 mai mon 165.0 thap hon cic ty 1& phi
con lai, nhung khi d&€n miu 5% Bakelite (M3), vat
liéu gidm khoi lugng nhanh 20.9 mg. Diéu nay phu
hgp véi két qua phan tich biing kinh hién vi soi ndi
§ vat lieu phii 5% Bakelite bit dau c6 sy nit giy

Loicam on:

phép nhiét vi sai. Bén canh d6, khi phti vat
liéu Bakelite tong hgp 1én bé miat SMC véi ty 1&
thich hgp (3%) thi nhan dugc vat li€u c6 do mai
mon thap (dd gidm khdi lugng it), ching td hiéu
qua mang lai cia vat liéu Bakelite tong hdp c6
ngudn gdc tt DVHD m

Nhém tic gid cam on cdc dong nghiép tai Trung tam Tiéu chudn va Po luong chdt lugng 3, Trung tim
Nghién citu Vit liéu polymer Pai hoc Bdch khoa Thanh pho” Hé Chi Minh, Trung tém Phdn tich héa sinh

Iy ciia Vign Khoa hoc vit ligu ting dung.

TAILIEU THAM KHAO:

1. Phan Hitu Trinh (1988). Cdy Piéu: Gieo trong, chdm séc, ché bién. TP. Ho Chi Minh: NXB tdng hgp Phi Khanh.
2. Nguyé&n Boi Quynh, Pham Pinh Thanh (1983). Cay dao Ién hot: cdy Piéu. Ha Noi: NXB Nong nghiép.

3. Mazzetto SE, Lomonaco D, Mele G. (2009). Cashew nut oil: opportunities and challenges in the context of
sustainable industrial. Quim Nova, 32, 732-41.

4. Tyman JH, Kiong LS. Long chain phenols: Part X.Y. (1978). Composition of natural cashew nutshell liquid
(Anacardium occidentale) from various sources. Lipids, 13, 525-32.

5. Francisco H. A. Rodrigues; Francisco C. F. Francal; José R. R. Souza; Ndgila M. P. S. Ricardo; Judith P. A.
Feitosa. (2011). Comparison between physico-chemical properties of the technical Cashew Nut Shell Liquid
(CNSL) and those natural extracted from solvent and pressing. Polimeros, 21, 156-60.

6. Akinhanmi T.F., Atasie V.N. (2008). Chemical composition and physicochemical properties of cashew nut
(Anacardium occidentale) oil and cashew nut shell liquid. J. Agric. Food Environ. Sci., 2, 1-10.

7. Chaudhari A.P., Thakor N.J., Mahale D.M., Haldankar P.M., Sonawane S.P. (2012). Physical properties of
cashew nut shell. Int. J. Innov. Eng. Res. Manag., 1,172-5.

8. Trinh Vin Diing (2007). Nghién cifu cong nghé sin xuit bot mé phanh tir dau v4 hat diéu. Tap chi Phdt trién
Khoa hoc va Cong nghé, 10(6), 59-65.

9. Biii Van Ai, Nguyé&n Thi Bich Ngoc (2010). K&t qua nghién cttu st dung diu vé hat Piéu tao ch& phdm bio
quén 1am san. Truy cap tai hetp://vafs.gov.va/wp-content/uploads/sites/2/2010/10/64BVAi_TBQ.pdf

10. Clegg, Brian. (2014). Chemistry in its element - bakelite, Royal Society of Chemistry - RSC.org. Archived from
the original on May 4, 2014.

390 $6 5 - Thang 3/2022



HOA HOC - CONG NGHE THUC PHAM

11. Percy Reboul, Rob Perree. (1997). Bakelite: The material of a thousand uses (Advertisement). USA: Snoeck-
Ducaju & Zoon.

12. Meikle, Jeffrey L. (1995). American Plastic: A Cultural History. New Brunswick, NJ: Rutgers University Press.

Ngay nhan bai: 22/1/2022
Ngay phan bién danh gia va sia chira: 25/2/2022
Ngay chap nhan diing bai: 15/3/2022

Thong tin tdc gia:

1. HUYNH THANH CONG!'®

2.NGUYEN THI THU THA 0!

3.POANNGOQC GIANG!

4. HUYNH HOANG HANH!

5. TRUONG THANH NGOQC'

Vién Khoa hoc vat li¢u wng dung - Vién Han lam Khoa hoc va Cong nghé Viét Nam

SYNTHESIZING BAKELITE RESIN FROM CASHEW
NUT SHELL LIQUID APPLIED TO THE SURFACE
OF SHEET MOLDING COMPOUND (SMC)

® HUYNH THANH CONG!
® NGUYEN THI THU THAO!
® DOAN NGOC GIANG!
® HUYNH HOANG HANH'
® TRUONG THANH NGOC'
lInstitute of Applied Materials Science
Vietham Academy of Science and Technology

ABSTRACT:

This study examines the process of synthesizing bakelite resin from cashew nut shell liquid
applied to the surface of sheet molding compound (SMC). This study’s results show that the
synthetic Bakelite material has a high thermal stability up to 425.39°C. This thermal stability was
determined by the differential heat method. In addition, when the synthetic Bakelite material
was coated on the surface of SMC with an appropriate ratio (3%), a material with low abrasion
(low mass loss) was obtained. It demonstrates the effectiveness of synthetic Bakelite materials
made from cashew nut shell liquid.

Keywords: cashew nut shell liquid, bakelite, SMC, composite.
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