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TOM TAT

V6 hat diéu dwoc xem la mot nguén nguyén liéu tai tao sinh hoc (renewable bio-materials)
da nang, dac biét trong viéc ung dung ché tao cdc vt lidu chire nang (functional materials) va hoa
chat thay thé (alternative substances). Tuy vdy, tiém ndng kinh té va ing dung ky thudt ciia nguyén
liéu nay van con chira dwoc khai thac diing mirc khong chi ¢ Viét Nam ma ca trén thé giéi. Bai bdo
nay thudc chudi cac nghién ciru, danh gid mét cach day di vé kj thudt khai théc, xv 1y, luu trit va sir
dung loai nguyén liéu nay. Trong phdn thir hai ndy, bai bdo trinh bay vé cdc vin dé vé loc va ling
dau CNSL (Cashew Nut Shell Liquid) tir vé hat diéu, ciing véi cac co sé khoa hoc ciia qud trinh lang
dé ¢6 thé dwa ra dwoc quy trinh ldng hiéu qua va sau dé la qud trinh loc ly tam nham muc dich dat
dwoc chat lwong dau CNSL tinh khiét truée khi dwa vao cong doan xu ly nhiét.

Tiwr khoa: Vo hat diéu; Trich xudt dau diéu; CNSL,; Bé lcfng; May ép ly tam.
ABSTRACT

Cashew nut shell is considered a versatile renewable bio-materials source, especially in the
application of functional materials and alternative chemicals. However, the economic potential and
technical application of this material have not been fully exploited not only in Vietnam but also in
the world. This article belongs to a series of studies, fully evaluating techniques for exploitation,
processing, storage and use of this material. In this second part, the paper presents the problems
of filtering and settling CNSL (Cashew Nut Shell Liquid) oil from cashew nut shells, along with the
scientific basis of the settling process so that the process can be proposed. Efficient sedimentation
and then centrifugal filtration to achieve pure CNSL oil quality prior to heat treatment.

Keywords: Cashew nut shell; Cashew oil extraction; CNSL, Settling tank; Centrifugal
purifier.
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1. PAT VAN PE

Dau CNSL 1a chat 1éng dang dau trong
cac khoang vo hat didu c6 mau nau d6 sdm c6 tinh
an mon cao, chiém khoang 15-30% khéi luong
vo, nghia 1 khoang 9-18% khdi luong hat. Dau
vo hat diéu (CSNL) chira rat nhiéu cac chét béo
phenolic mach thang, c6 gia tri tng dung da dang
trong cong nghiép (C. S. K. Lin, 2018).

Dau v6 hat diéu (CNSL) sau qué trinh
ép truc vit dugc luu trit trong cac bé chira va
thung chira (D. J. Garkal, 2014). Mot s6 van dé
dit ra trong luu trit vo hat diéu dau tién 1a dam
bao an toan chay nd, vi dau CNSL rat dé chay.
Trude khi ton trit CNSL, phai c6 phuong phap
xu ly phu hop dé dam bao chat lugng cho dau
khong bi bién tinh. Néu dau CNSL khong duoc
xtr Iy nhiét dé loai bé nuwéc va chuyén hoa acid
anacardic thanh cardanol, thi theo thoi gian, tinh
chit cia dau co thé thay doi theo chiéu hudng
xau do 1én men va oxy héa (A. Chaudhari,
2012). Bén canh d6, dau CNSL khéng duoc loc
k¥ thi 16p can lang dum day thung chua day 1én
theo thot glan vi vay can co g1a1 phap nham giai
quyét cac van dé trong ton trir dau diéu dam bao
chat lugng ctia san pham.

Viéc lya chon cac giai phap loc va lang
dau CNSL sau khi ép 1a rat quan trong nham dam
bao chét lugng va do sach trudc khi dua vao cong
doan xtr I nhiét ké tiép (J. Y. Philip, 2008).

Bai béo trinh bay co sé khoa hoc cua
qua trinh lang, tir d6 thiét ké so do bo tri cac bé
lang va lya chon thiét bi loc phu hop nham dat
duoc hi€u qua tach can léng cao nhéat.

2. LOC LY TAM
2.1. Nguyén ly va muc dich

May loc ly tAm 1 thiét bj thung quay c6
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thanh thung duc 16 hoic dang ludi, bén trong
phu 16p vai loc (Hinh 1). Khu thung quay, luc
ly tam lam dau CNSL (pha long lién tuc, c6
khdi lugng riéng nho hon) bi ép chay ving ra
khdi thanh thung quay qua 16p vai loc. Cac hat
ran (pha phan tan — dispersed phase, c6 khbi
luong riéng 16n hon) véi kich thude hat 16n hon
cac 16 x6p trén 16p loc bi giir lai trén bé mit vai
tao thanh 16p ba.

Hinh 1. Hinh anh thuc té mét logi may loc ly tam

Trong qua trinh ldng ly tim, toc do tach
dau CNSL khoi cin giam dan tir giai doan dau
dén giai doan cudi do 16p ba gitr lai trén vai loc
ngiy mot tang dan bé day.

Nang suat loc ly tAm:

3600V
V]. = ET

,m° /R

Trong do: V - Luogng dau CNSL loc
trong thoi gian 1, m*; >t - Tong thoi gian van
hanh may.

Khi tai loc 1am viéc dén mot thoi gian
nhit dinh thi lugng ba day va nhiéu, can tro
qua trinh loc sau d6 nén can thao ba va lam
sach khoi b loc, giai phap nay duogc danh gia
¢6 hiéu qua v6i hau hét véi cac chat 1ong khac
nhau. Dé qua trinh loc hiéu qua, kéo dai thoi
gian lam viéc cua vai lgc, thi trude khi dua
vao may loc ly tam, dau CNSL can dugce loc
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thé trude do dé loai cac cin co kich thude 16n.
Hinh 2 minh hoa nguyén ly hoat dong cua may
loc ly tam.

s Xi lanh khoa bing
Hop gidm toc khi nén
Hép dai

Déngconao | _

Xilanh khi nén dékhoa
réto

Réto Bom tuin
Luéinao hoan
Ongxa Bé thu héi bim
Puong dng hiit

Bén chita - )
dan N 4

Hinh 2. Nguyén ly hoat dong cua may loc ly tam
2.2. Van dé ky thuit cin giai quyét

« Can t6i thiéu trén 2 may loc ly tam dé
phdi hop 1am viéc. Vi qué trinh loc can phai
dung lai sau mot thoi gian dé thao ba, ché do
lam vi¢c phai ¢ trang thai luan phién va c6 may
du phong.

« Trudc khi vao may loc ly tam, dau
CNSL can duoc di qua céc 16p ludi loc tho dat
phia trén cac bé chira thu gom dau tir hé thong
may ép dau.

* Ba loc ¢ dang hat nhé nhung uéc tinh
chi chiém it hon 1% khdi lugng ddu CNSL, nén
c6 thé dugce dem di dét hay trong 10 dot. Ba co
chtra dau nhung sb lugng rét it, viéc phat tan
khoi va mui khi dbt chay c6 thé xem nhu khong
dang ké.

* Vai loc sau mdt thoi gian s€ cod céc

hat cian nhé min bit kin cac 10 vai loc, nén can
dugc lam sach bang dung moi hodc ethanol.

Trong truong hop vai khong thé 1am sach duoc
nita, ¢ thé dem di d6t tiéu hiry va thay méi.
S6 lugng vai loc dé xtr Iy mot khdi lugng dau
CNSL v6i nong d can phan tan nhét dinh l1a
phu thudc vao nha cung cp cta thiét bi.

2.3. Uu diém

« Thiét bj nho gon.

« Chi phi thiét bi thap.

« Hi¢u qua va c6 tinh kinh té.

« D& dang nhap khau va van chuyén.

2.4. Nhuge diém

* Khong thé 1am viéc hoan toan lién tuc
ma phai dung gian doan de¢ thao ba va lam sach
ba khoi bo loc.

* Vi loc c6 thoi gian va so lan st dung
€161 han.

« Phai sir dung nhiéu may dé phdi hop
gilta may tién hanh lgc va may tién hanh thao
ba.

2.5. Mo ta giai phap cu thé

Dau CNSL tir hé thong ép dau duoc dan
chay vao bé thu gom qua 16p ludi loc tho.

Dung bom mang (diaphragm pump)
dé bom dau ¢6 can chua loc qua bé chua trung
gian c6 16p ludi loc 1an thér hai. Tur day, dau
dugc bom vao cac may bom ly tdm theo nhiing
duong 6ng phan phdi c6 van dong mé (thu
cong hodc ty dong).

Dau CNSL qua may bom ly tam d4 sach
can dugc bom dén nhiing cong doan tiép theo
(xtr Iy nhiét, chung cat, Iuu trir, van chuyén,...).
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Ba loc dugc thu gom dé dot trong 1o
dbt xir 1y réc thai ran, hodc 16 dbt thu nhiét cta
trung tam. Vai loc sau mot thoi gian dung can
dugc lam sach bang viéc giit (gidi, dap) voi
ethanol. Vai qua cii c¢6 thé dem di tiéu huy, dt
cung ba loc.

3. LANG CAN CNSL PE THU DAU SACH
3.1. Nguyén ly va muc dich

Lang 1a phuong phap phan riéng dya
vao su khac nhau vé khéi luong riéng va kich
thude cua hai pha dudi tac dung cua truong
trong luc.

Nguyén tic ciu tao thiét bi ling:

Mot khong gian kin c6 khéi 1ap phuwong
chiéu dai S, chiéu rong B va chiéu cao H véi
thé tich SxBxH. Dong chay cta hdn hop vao
thiét bi voi toe do dong v .

Khi vao khong gian kin, véi toc do
dong v_thi hat cdn lang s& chiu tac dung cua
trong luc kéo no roi xuéng. Nguoc lai, lyc can
cia mdi trudng ling dau CNSL va lyc day
Archimedes (boyant force) ddy hat noi 1én trén.
Khi ba luc nay can béng, hat lo Iirng. Hat nhe
hon diu CNSL thi ndi 1én trén, con hat nang
hon thi ling chim xudng day. Két qua 1a ta c6
thé tach dau CNSL ra khoi can bé‘mg viéc dan
dau chay rat cham vao cac bé lang kich thudc
SxBxH sao cho tbc d§> ling (hodc ndi) v, cua
hat can la du nhanh dé hat tach ra khoi dau (di
hét chiéu cao H) trudc khi dau di hét chiéu dai
S ciia bé ling (James Mgay, 2019).

Ning suét cia bé ling duoc tinh bang
dién tich day c6 thé thu nhan can lang:

F=B.S [m’]
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Khoang thoi gian ma dong hon hop di
hét chiéu dai S phong ling duoc goi 1a thoi gian
luu, 1= S/v, voiv_la Eéc, do troi cua hat theo
dong chay CNSL vao bé lang.

"
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Hinh 3. Nguyén tdc vit Iy ciia qud trinh ling

Khoang thoi gian ma céac hat pha phan
tan roi hét chiéu cao H cua phong ling, goi 1a
thoi gian lang, t= H/x , v6i v, 1 toc do lang
cua hat (m/s).

Mubn thiét bi lang thuc hién duoc quéa
trinh phan riéng duoc tot, thi diéu kién can thiét
la:

T, >271,dodo: H< S.Vy/Vx
Néu goi V, (m?/s) la nang suat trong
mot don vi thoi gian, thi 4p dung phuong trinh

lién tuc: V = B.S.v ,m’/s.

Tir day tinh ra bé mit lang cua thiét bi:
F=BS=V/v.

i
I/

Hinh 4. Hinh anh thuc té cac bé lcfng CNSL tai

mot co so dia phuong o Viét Nam
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3.2. Van dé k§y thuat cin giai quyét

Pé tach cin rin khoi ddu CNSL bang
cac bé léng trong luc, tde do lam viéc duoc tinh
trude va khong thé thay ddi (phu thude vao tde
d6 ling va thoi gian luu ciing nhu kich thude
bé). Do d6, kich thudc bé thiét ké véi cong thirc
nguyén 1y trinh bay ¢ trén.

Bé liang can dugc xdy dung véi chat
liéu ngdn CNSL ngim vao dat, hay ro ri ra moi
truong. Vat lidu chéng thdm phai khong bi an
mon hay c6 thanh phan hoa tan vao CNSL lam
anh huong dén chit luong, co thé str dung bé
trong thoi gian dai.

Bén canh yéu té méi truong nhu phét
tan mui rat manh, vé sinh kém vi ddu CNSL dé
dinh va c6 mau den, yéu t an toan lao dong va
an toan chdy nd 1a vo cung nghiém ngit. Viéc
mot khéi lugng dau dé chay 16 thién nhu & cac
bé léng tai mot sé co so dia phuong tai Viét
Nam 1a cuc ky nguy hiém.

Dién tich xdy dung can du 16m, co thé
1én dén vai ngan m?, vi toc d¢ lang can cham do
CNSL c6 dd nhot cao.

3.3. Uu diém

- Nguyén tic don gian, thé so.
- Van hanh thu dong.
- Gan nhu khong khau hao thiét bi.

3.4. Nhwoc diém

- Chiém nhiéu dién tich, chi phi xay
dung 16n.

- Khong thé thay doi.

- Thiéu vé sinh va yéu t6 rui ro cao
trong an toan lao dong.

- Nguy co chay nd cuc ky cao v6i hiu
qua rat nghiém trong vi CNSL dé chay.

3.5. M6 ta giai phap cu thé

Dé thiét ké bai ban hé thong bé ling,
can lam thyc nghiém quy mé pilot dé tinh dwoc
téc d6 lang va thoi gian luu cia pha ran, tir d6
lga chon phuong an xay dung phu hop.

Bé ling va san thao tic xdy dung bé
tong c6 phu son epoxy chong tham.

C6 phuong an thu gom ba bang cach
vot vot ba thu cong. Ba con chira nhiéu dau co
thé dugc dem tron cung vo dicu dé ép tan thu
dau.

C6 an ninh nghiém ngat va hé thong
canh bao, phong chay chita chy cao nhat.

. BAW MATERJAL WAREHDUSE,
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Khu ling va loc dau CNSL

Hinh 5. So do tong thé nha mdy ép dau CNSL

Hinh 6. So do bé tri cac bé lang va may loc ly tam

Nghién ctru ndy dang dugc trién khai &
thu d6 Yamoussoukro, Bo Bién Nga véi thiét
ké mat béng va bd tri thiét bi hoan chinh, trong
do vi tri khu léng va loc ddu CNSL duge bd tri
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nhu Hinh 5; cac bé ling va cac may loc ly tim
duoc bd tri nhu Hinh 6.

4. KET LUAN

Bai bao trinh bay vé cac van dé vé loc
va la‘ing dau CNSL tir vo hat diéu, cung vdi cac
co so khoa hoc ctia qua trinh ling dé c6 thé dua
ra dugc quy trinh ling hiéu qua va sau d6 1a qua
trinh loc ly tAm nham muc dich dat dugc chét
luong dau CNSL tinh khiét trudc khi dua vao
cong doan xir Iy nhiét. Tuy thudc vao yéu cau
vé dd sach cua dau sau qua trinh léng va loc
ma ta c6 thé thay doi thoi gian ling va s chu
ky loc phtt hop. Day 1a van dé thyc nghiém da
dugc nhém nghién ctru tién hanh thir nghiém
va sé trinh bay trong cac bai viét tiép theo.

Loi cam on:

Nghién ctru ndy nam trong du 4an tién
kha thi: Thiét ké, xdy dung va van hanh thi
diém trung tam thu hoéi vo hat diéu (CVC) tai
Yamoussoukro, Bd Bién Nga duoc thuc hi¢n
boi nhém nghién cuu thude Truong Pai hoc
Bach Khoa, Pai hoc Qubc gia Thanh phd Hb
Chi Minh. Chang t61 xin cdm on Truong Pai
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hoc Bach Khoa, Pai hoc Quéc gia Thanh phé
Ho6 Chi Minh di hd tro thoi gian, phuong tién
va co s vat chat cho nghién clru nay. <
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