KY THUAT TINH CHE DAU THUC VAT

Module by: PGS. TS Nguyén Tho

Summary: Phan nay trinh bay ¥ nghia cUa viéc tinh ché dau thuc vat

Y ‘nghia cua viéc tinh ché’dau thuc vat:

Dau tho sau khi ep hoic trich ly da'qua lam sach sO bo nhu ling, loc, li tAm van chua sut
dung dugc trong cdng nghiép thuc phAm vi'no con 14 nhiéu tap chaf. Tap chaf co'trong
dau co'thé la'nuoc, sap, protit, photphatit, gluxit, ca¢ chaf gdy mau, mui, cac¢ tap chaf vo
cO... Ham 1ugng tap chat phu thudc vao phuong phap khai thac (ep hoac trich ly), ché’
dd cua ca¢ qua’trinh kythuat (nhiét, 4m, ap 1Uc..), phung phap xU ly 'va'thoi gian bao
quan dau thd.

Miic dau haim 1uQng tap chaf co’'trong dau raf if nhung noraf anh hudng dén chaf Iugng
dau, lam cho dau co'mau mui x4, kho'bao quan 1au dai. Ngoai ra, mot s6 tap chaf co’
tihh doc lam han ché’kha ning s dung dau vao muc dich thuc pham.

Do do; tuy thudc vao yéu cal st dung ma'can thiéf phai tach toan bd hodc mot s6 tap
chaf ra khoi dau, qua’trinh nay goi la'tinh ché’dau thuc vat. Qua'trinh tinh ché’co’thé la’
tinh ché’bd phan (loai ra khoi dau nhuhg tap chaf nhu axit beo tU do, photphatit, gluxit
va'cac tap chaf vo c0) hoic tinh ché’hoan chinh (tach toan bd tap chaf co trong dau, chi
con lai triglyxérit thuan khiéf).

Cac cong doan tinh ché dau:

Tach cac tap chat co hoc:

a. Lihg: Dua trén cO sO sU' r0i tU' do cua cac hat phan tah co’trong dali dudi anh hudng
cua trong 1uc. Do chi dUa vao sU rOi tU do nén qua’trinh 13hg keo dai, vi'thé yéu cau
thiéf bj ldhg phai co’dung tich 10h. Thuohg thi'ca¢ hat phan tah 443 1398 kg/m3 va'
kich thuoc 69 trong dau co'khoi luUQng riéng 1324 m.

Dé tao diéu kién cho qua’trinh lihg dUQc nhanh, ngUoi ta thuOng nang nhiét do dé do
nhof cua dau giam va'd nhiét dd nay cac hat phan tah co’kich thuo¢ nho se’dong tu tao
ra nhuhg hat co’kich thuo¢ 10h hon nén dé’ldhg. Thoi diém dong tu la'lu¢ bif dau tao ra
cac hat ¢G 101, thé hién bihg trang thai dau trd nén van duc rorét. Nhiét do dong tu la’
nhiét do tai do’dau bif dau duc, nhiét do nay phu thudc vao phuong phap khai thac dau
(ep hodc trich ly).

Nhiét do lang cén tof nhaf trong pham vi 30 1,5 gio. Thiét bi ling thuong co” 500C,
thoi gian lihg khoang 1 dang hinh tru, day con, cai tao hai vo. SO do 'thiéf bi 1ihg giah
doan co’cal tao nhU sau:

Déu lihg

Hoi

dau sau lang

NUOC ngung

Cén

b. Loc: Qua'trinh loc dua trén kha ning cua ca¢ vt liéu x0p chi cho di qua nhuhg phan
tU co’kich thuo¢ nhat dinh. Dai voi dau, dé tach cac tap chaf co hoc thuchg ngudi ta
dung 600C. Nhiét do cao thi'to¢ thiéf bi loc khung ban, nhiét do loc 45 do loc nhanh
nhUng comdt s6 tap chaf hoa tan trong dau & nhiét do cao nhU phu¢ photpholipit, mot
s6’h@p chaf co'nitd va'gluxit. Do do; dau sau khi loc nohg can phai loc ngudi dé tach cac¢
tap chaf noi 250C. trén. Nhiét do thich hgp dé loc ngudi 1a20
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c. Li tAm: Li tdm la'quatrinh tach tap chaf rih cua dau biang tac dong cua luc li tdm, nhg"
1uc 1i tm, hon hQp dau va'tap chaf se™phan chia thanh hai phan: dau sach va'tap chat.
Phuong phap nay dung dé tach dau nhiéu cén va'dung dé tach nhuhg cdn co’kich thuo¢
be; khong thé tach dugc bing phuong phap ling, loc. Co’'thé dung hai loai may li tAm dé
tach cédn: i tam thuong (4000 45000 vong/phuf). Tuy 10000 vong/phut) va'li tam siéu
t0¢ (12500  thudc vao s6'1ugng cung nhU dic diém cua cac hat tap chaf dong tu trong
dau ma'chon kiéu may li tAm. Dau co'lugng tap chaf la'protein, photphatit nho hon 0,5
% co'thé dung may li tAm thuGhg va'nho hon 0,1 % thi'dung may li tAm siéu toc.

Tach tap chat hao nuo¢ (thuy hoa):

Thuy ho4 hay hidrat hoa la'mot phuong phap xU& ly 'dau bihg nuo¢, phuGng phap nay
chu y&i dung dé tach phofpholipit va'protit trong dau (photpholipit va'protit la'hai thanh
phan hao nu'a¢). Trong thanh phan cua hai chaf nay khong co'nuo¢ tU do, tu¢ la'chuhg
3 dang khan nUo¢, hoa tan trong dau tao thanh dung dich thuc & diéu kién thuohg. Khi
dua nuo¢ G dang phan tah vao dau co’lan cac loai cin hao nuo¢, @ diéu kién xa¢ dinh
(nhiét do, thoi gian, khuay tron...), chuhg se’tao thanh kéf tua va'tach ra khoi dau. Qua’
trihh thuy hoa bao goim mot s6’buc¢ chu yéu sau:

- Phén tah nU'G¢ vao trong dau, phah Ua nUGE cua cac cidn had nUo¢ se’hap thu nu'oe tao
ra cac phUc dang hidrat,

- Cac chaf had nuo¢ maf tinh tan trong dau, chuyén vé'dang dung dich keo,

- Tao thanh ca¢ hat keo dong tu lam cho dau van duc,

- Phan ly dau ra khoi cac phu¢ hidrat bang phuGng phap 1dhg hodc li tAm.

Qua'trinh thuy ho4 dugc thuc hién nhu sau: 500C, sau do'vuh khua¥ tron  dau tién dun
nong dau dén nhiét do 45 vua cho nU0¢ nong co’cung nhiét dd vao. Lug@ng nu'oc¢ cho
vao tuy tung 2 % (so vOi khoi lUgng dau). Sau khi  loai dau nhung thuong chiém 0,5
cho nUo¢ vao tiép tuc khuay tron thém 10 phuf nua, sau do’dé yén trong vong 1 gio: Cin
lahg xudng dUoi day, thao cédn ra tru'o¢ va'thao dau ra sau.

Qua'trinh thuy ho4 la'la'cong doan khong thé thiél doi voi viéc tinh ché’dau vi'
photpholipit co’dinh duohg cao nén dé&’tao diéu kién cho VSV phat trién lam anh huGng
dén chaf lugng cua dau thanh pham. Dau sau khi thuy hoa co’chi sdaxit nho hon dau
0,4 %, do cac thanh phah hado nUO¢ co” trua¢ khi thuy hoa khoang 0,1 tihh axit da”
duagc loai ra.

Ngoai ra, trong qua’trinh bao quan dau thd, qua’trinh tU thuy hoa cung co'thé xay ra do
cac phan haod nUo¢ trong dal phan Uhg voi 4m cua khong khi (trén bé 'miit thoahg) va’
vOi mot phan nho Am & trong dau. Qua trinh tU thuy hoa tao ra mot IUQng cin lihg trong
dau tho, trong do photpholipit chiém khoang 45 %, dau 45 % 3 % (so vOi khoi luQng

3 %, cac chat khong tan trong dau 2 nUGOC 2 can).

Qua'trinh thuy hoa dugc thuytc hién trong nhuhg thiéf bj hinh tru day con co’ldp bd phan
gia nhiét kiéu 6hg xodh rudt ga'va'co cahh khuay.

Tach sap:

Trong dau co mdt IUgng sap, khi ha nhiét do, mot Iugng sap se’kéf tinh, nhiét do kéf tinh
cua sap trong dau kha’kha¢ nhau, vi'du: dau tho 80C, dau qua thuy hoa 100C, dau da’qua
trung hoa bing kiém 120C. G cac nhiét dd nay, sap kéf tinh thanhh nhuhg tinh thé co’kich
thuo¢ 100 va'co'thé tach ra khoi dau biang phuong phap lidhg, loc hodc li tam.

Sau khi tao ra ca¢ tinh thé sap bing cach 120C r6i lai dun dau 1én déh 200C, nhim

lam lam lanh dau xudhg 8 giam dd nhof cua dau va'tao cho sap tinh thé co’kich thuoc¢



lonh dé dé"dang cho viéc ldhg, loc hoic 1i tAm. Dau sau khi tach sap, du'co’lain lanh
xuong dén 00C van khong duc.
Trung hoa (tach axit beo tu do):

Axit beo tU do co'trong dau la'mdt trong nhUng nguyén nhan lam cho dau kem pham
chaf, ca¢ axit bed tU do thuGhg dong vai tro'xuc tac cho ca¢ phan Uhg oxy hoa va'phan
ly dau. Pé tiéh hanh tach axit beo tU do cotrong dal, ngUoi ta xU ly 'dau voi mot lugng
kiém nho, nhu vay, ngoai cac axit bed tU do dugc trung hoa, con cho phep tach thém
mot s6 thanh phah hado nUO¢ con sof lai sau quatrinh thuy hoa, loai bo dugc mot s 'vét
kim loai (Cu, Fe..) xu¢ ta¢ quatrihh oxy hoa dau va'con loai bo dugc mot sd'cac chaf
mau. SU comiit ca¢ axit beo tU do trong dau khong nhuhg gay trd ngai cho viéc st dung
dau vao muc dich thuc phidm (chi sdaxit khong 10 hon 0,4 mg KOH) ma'con han ché’
cac muc dich kythuat khac.
Tuy thudc vao muc dich st dung dau va'chi so axit cua dau dem di trung hoa ma'nguoi
ta chon ché’dd va'tac nhan trung hoa. Nhin chung, viéc tach cac axit beo tU do ra khoi
dau can dam bao cac¢ diéu kién sau day:
- Ta¢ nhan trung hoa phai nhanh chong phan Uhg vOi axit bed tU do, khong ta¢c dung voi
dau trung tinh,
- Hon hQp nhanh chong phan 10p va'phan 10p triét dé, dau trung tihh d&"dang tach ra
khoi cin,
- Khong tao thanh dung dich nhutuong bén.
Trén thuc t&; chon modt sd phuong phap nao do nhi thoa man cac yéu cau trén thuchg
gip kho 'khin. Dau trung tihh bi tdn hao, phan Uhg giU? cac axit beo vOi ta¢ nhan trung
hoa khong hoan toah nén dua chi sd axit vé'gia’tri yéu cau thuong kho khin.
Tac nhan trung hoa thuong dung la'cac loai kiém nhu' NaOH, KOH... hodc cac loai mudi
kiém nhu Na2CO3...Nong do cac tac nhan trung hoa tuy thudc vao chi sd’axit cua dau.
bo6i voi NaOH, nguoi ta dung ba loai nong do nhu sau:

45 ¢ NaOH/lif : dung cho - Kiém loang: 35 dau co'chi sd axit < 5 mg KOH

105 g NaOH/lif : dung cho - Kiéim vua: 85 7 mg KOH dau co'chi sd’axit 5
- Kiém diic: > =125 g NaOH/lif : dung cho dau co’chi s6 axit > 7 mg KOH
Hiéu qua trung hoa bing kiém dugc dahh gia’bing chi sd axit cua dau sau khi trung hoa.
Trong quatrinh trung hoa, axit beo tU' do co'trong dau tac dung vOi tac nhan trung hoa
tao mudi axit beo goi la'xa phong, xa phong khdng tan trong dau va'co’khoi 1UQng riéng
10 hon dau nén tach ra khoi dau, 1dhg xudhg day thiéf bj.
a. Trung hoa bang NaOH hay KOH:
Khi trung hoa bihg NaOH hay KOH ta co’phan uhg: (viét cho truohg hgp NaOH)
R-COOH+NaOH=R-COONa+H20
Mait khac, NaOH con tac dung vOi triglixérit:
CH20COR1 CH20H
3CH20COR?2 + 3NaOH = 3 CHOH + RICOONa +R2COONa +R3COONa
CH20OCOR3 CH20H
Phan uhg nay lam tdn hao dau, do do'trong qua’trinh trung hoa bing kiém thi'nhiét do va'
ndng dod cua dung dich kiém dua vao phai thich hQp dé lam thé 'nao giam dugc hay han
ché’phan ung nay xay ra.
Dé tiéh hanh trung hoa, truo¢ héf phai xac dinh chi sdaxit cua dau thd, tu'do chon ndhg
dd dung dich kiém thich hgp va'tinh dugc 1ugng kiém can thiéf dé ta¢ dung vua du voi
axit beo tU do ma'khong tac dung vOi dau trung tinh. D61 vOi cac loai dau khac nhau,



nhiét do trung hoa cung dugc khohg chékhac¢ nhau, ngoai ra can phai cin cU’vao chi sd’
axit cua dau dé xac dinh nhiét 950C. Néi do trung hoa, thuohg thi'nhiét do trung hoa
dao dong tu™20 dau co'chi sd’axit cao thi'phai tiéh hanh trung hoa & nhiét do thap va'
ngUgc lai. Noi mdt cach khac, nél dung dung dich kiém dic (chi 250C, ngugc lai s’

.....

axit cua dau cao) thi'tiéh hanh trung hoa ¢ 20 nél dung dung dich kiém loang (chi s6’

Quatrinh trung hoa duQc tién hanh nhu sau: cho dung dich kiém vao bang cach phun
déu trén bé'miit cua dau va'vua khuay tron. To¢ do khuay tron raf quan trong, no’lain
nhiém vu phan tan déu kiém trong dau, tao diéu kién cho kiém tiép xuc¢ vOi axit beo tuf
do dé tao ra cin xa'phong. Do do; nél khudy cham, phan Uhg se’khong hoan toan, nét
khuay nhanh cin xa'phong tao thanh chua kip lihg da’bi pha’vo'thanh nhuhg hat nho 10
lung gay kho'khén cho viéc lahg 4 can. Sau khi cho hét ki€ém, ngUdi ta cho dung dich
mudi &n ndng dd 3 % dé tao diéu kién cho ciin xa'phong lihg nhanh. D¢ lihg trong 6
gi0, ciin xa'phong lihg xudhg va'dau sendi Ién trén.

b. Trung hoa bing Na2CO3: Xay ra caC phan Uhg sau:

Na2CO3+H20=NaOH+NaHCO3

RCOOH+NaOH=RCOONa+H20

Néa dun nong dau trén 600C thi' NaHCO3 bi thuy phan:

2NaHCO3Na2C03+CO0O2+H20

Na2CO3 tao ra se phan Uhg vOi axit beo:

Na2CO3+2RCOOH 2 RCOONa+ CO2 + H20

Phuong phap nay dung dé trung hoa dau co’chi s6 axit thap (do Na2CO3 la'mot kiéin
yé(). Hon nuU?a, khi dun nohg dau trén 600C thi'CO2 sinh ra trong quatrinh phan Uhg se”
suc Ién tao diéu kién ti€p xuc giUa axit beo tU do va'tac nhan trung hoa lam cho quatrinh
trung hoa duQc thuén 1Qi, tuy nhién cung do hién tugng suc CO2 ma'dau dé'bi trao ra
khoi thiéf bi, do do'thé tich thiéf bi trong tru'Ghg hgp nay phai 10h. HOn nu?a, do hién
tugng suc CO2 lam cho ca¢ hat xa'phong ndi 1én trén mit thoang cua dau dem trung hoa,
tu'do’gay kho'khin cho qua'trinh 13hg tach cac cin xa'phong ra khoi dau sau khi trung
hoa. Phudng phap nay if gy ton thaf dau vi'Na2CO3khong ta¢ dung voi dau & nhiét do
thap.

Dé tinh toah 1ugng NaOH can thiéf dung dé trung hoa, ta dung cong thuc:

x = (D*A*40)/56,1

x: lugng NaOH céan dung dé trung hoa (kg)

D: 1ugng dau can trung hoa (tan)

A: chi sd’axit cua dal dem trung hoa

40: khoi lugng phan tU cua NaOH

56,1: khoi lugng phan U cua KOH

Trong cong nghiép, ngudi ta dung NaOH rin co’ham 1uQng 92 %, nhu vay 1UQng
NaOH 92 % dung dé trung hoa la:

*100/92 (D*A*40)/56,1 x =

Mait khac, khong nhung NaOH kéf hQp v0i axit beo tU do mano ‘con két hGp vOi mot s6”
chaf kha¢ co'trong dau, vi'vay khi tihh toah 1ugng NaOH cho vao trung hoa can phai co’
hé sd’kiém du, hé so'kiém du dao dong tu'1,05 dén 3, dugc xac dinh trong phong thi’
nghiém, mhu vay lugng NaOH se"dugc tinh:

*100/92 (D*A*40)/56,1 * x =

: hé s6’kiém du



Quatrinh trung hoa duQc thuc hién trong nhung thiét bi hinh tru day c6n, sO d6 cau tao
nhU sau:

Hinh 1
1: cUra cho kiém vao2: b phan khuéy3: 6ng dan hoi
4: cta thao dau5: cUa nap dau6: cla thao cin
Rua va'say dau:
Dau sau khi thuy ho4, trung hoa van con mot s tap chaf tan vao dau nhU cin xa'phong,
mdt s6 cin con 10 Iuhg chua tach dugc nhu photphatit, dé tach tap chaf nay, nguai ta
tieh hanh rita va'say dau. Néa rira bing nuo¢ thuohg, cac tap chaf setao voi nuoc¢
thanh dung dich keo lam kho khin cho quatrinh 13hg. Do do; dé tiéh hanh rira, dau tién
ngUQi ta dung nUd¢ mudi dun sdi co” 10 %. Khi cho dung dich nU'G¢ mudi vao, xa’
phong se'maf nodng do 8 tihh gAy nhuhoa, d&"dang lahg xudhg day thiét bi. Sau khi ria
biang 50 phuf roi thad nUO¢ mudi va'cin xa'phong nUOE mudi, dé ling 40 4 1an bing
nUo¢ nong. vao bé thu hoi dau, tiép theo ria lai 3
Sau khi rUra, lihg va'tach nUo¢ xong, trong dau vah con nuo¢ dudi dang nhuhg hat
phan tah nho , do do’can phai say dé tach nuoc. Nél khong sa¥ thi' nuo¢ se’lam cho dau
bi oxy hoa. Co'thé say chan khong hoic say duoi ap suaf thuong. SAy chan khong se”
chaf 1ugng dau cao hon vi'qua'trinh sy dugc tiéh hanh & nhiét do thap, dau se’khong bi
sdm mau do nhiét do cao. Trong qua’trinh sy néu thay mit thoahg cua dau phing ling
thi'dal da'héf nuoc. Néh say & ap suaf thuong, nhiét do say khoang 1000 C, con say
chan khong thi nhiét dd se’thap hon tuy thudc vao dd chan khong dugc tao ra. Thong
thuohg, rlra va'sdy dugc thuc hién trong cung mot thiéf bi, sO do'cua thiéf bi rlt va'say
dau nhu sau:
: truc khuay
cap ke’
: bd phéan phun nuUc¢
: ong dau vao
: tai dO”
: canh khuay
: vO hoi

~NON BN =



8: ohg thad nUO¢ ria

9: 6ng thao dau

10: 6ng haoi vao

11: 6ng thao nUOC ngUng

12: cUra quan saf

Trong qua’trinh rdfa, nUO¢ rifa con mang theo mot 1UQng dau nén can phai thu hdi lUgng
dau nay & bé thu hoi dau co’chia ngin.

Tay mau, tiy mui:

a. Ty mal: SU' comit cua ca¢ chaf mal trong dau lam cho dau co’mau si¢, ngoai ra,
trong qua‘trinh ché'biéh cuhg lam cho dau co'mau si¢ (mau cua phan Uhg caramen va’'
melanoidin). Do do; d& dam bao cho ca¢ san phim thuc phim (co’dung dau dé’ché’bién)
co'mau sic dep thi'tdy mau dau la'diéu can thiéf. Do ca¢ chaf hap phu mau khong co’kha
ning lién kéf cac dang chaf mau 1én bé'mit cua no’la'nhU nhau nén viéc thy mat chi co’
hiéu qua mot khi chaf hap phu su dung la'mot hon hQp cac chaf. Cac chat hap phu
thuohg dugc sU dung trong cdng nghé tinh ché’dau la'silicagen, than (than g6 hoic than
xuong) hoat tinh va'dat hoat tinh...

Dé thy mau dau, nguoi ta thuong dung két 5 %, i hgp daf va'than hoat tihh, ti 1 so
vOi lugng dau khoang 3 1€ giua than va'daf 1a'1:2. Can chu’y rdng khi ti 1€ ca¢ chat hap
phu cho vao dau 10n thi'ton thaf dau theo chaf hap phu cang nhiél, tuy ring kha ning
lam sang mau dau co'tang 1én.

Nguai ta tiéh hanh tiy mau trong cac thiét 700 mmHg, co’canh khuay, gia nhiét bi
giah doan co’dd chan khong 690 2,5 gid" 950 C trong thoi gian khoang tu™2  giah
tiép dén nhiét do 90 (tihh ca thoi gian loc). Sau khi tAy mal, tiéh hanh loc dau bang may
loc khung ban, hodc dung may li tAm dé tach ca¢ chaf hap phu ra khoi dau, nhiét do loc
khoang < 600 C.

Ngoai ra cung co'thé tAiy mau dau bing mot hé thong thiéf bi hoat dong lién tuc co’s0 dod'
nhU sau:

q 19

10

Déi

Hinh 2
1,4: LUu lugng ké2,11: Thiéf bi dun nong3: Thiéf bi khur khi’



5: Thiéf bi khu4y tron6,7: Thung chui daf, than8: Vif tai

9,13: Tuy-e chan khong10,14: Bom12: Thiéf bj tAy mal

15: Thiét bi loc16: Thiét bi lam ngudi

b. TAy mui: TAy mui la'qua trinh tach ra khoi dau ca¢ hQp chaf gy mui, nhuhg chaf gay
mui ho#c da'co’sih trong nguyén liéu hodc do anh hudng cua cac ta¢ nhan bén ngoai
dua vao (vi'du mui cua daf, than hoat tinh...). Nhuhg chaf gdy mui thuohg la'nhuhg chat
dé’bay hoi nhu ca¢ axit bed phan tU thap, cac ester...Qua'trinh tiy mui dUQc tiéh hanh
trong nhuhg thiéf bi co’do chan khong 60 mmHg), gia nhiét truc ti€p bang hoi quanhiét
va'giah tiép cao (40 bing hoi dau dowthern. Nhiét do tiy mui co'lién quan truc tiép
dén 2350 C thi'thoi thoi gian tAy mui, néa nhiét do tdy mui khoang 200 3 gid, khi
nhiét do tAy mui gian tAy mui keo dai tu'1,5 > 2500 C thi'thoi gian tAy mui chi con
khoang 0,5 gio: O diéu kién nhiét do tiy mui cao va'thoi gian tAy mui ngih cho phep tiét
kiém dugc ning luQng va'chaf Iugng dau thanh phidm se’t6f hon. Tuy nhién, can phai co’
nhung hé thong thiéf bi dap Uhg duQc nhung diéu kién lam viéc trén (nhiét do cao va’
thoi gian ngin). Sau diy la's0 d6'mdt hé thong kh'r mui lién tuc:

’
-2
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f

Hinh 3
1,6,10: BOm2: Luu lugng ké3: TB dun nong sO bd
4: TB truyén nhiét, kh(r khi5,11: Diéu chinh nhiét d67: TB dun nohg
8: TB tdy mui9: Ohg xoin rudt ga'12: TB lam ngudi
13: TB ngung tu, phan ly axit beo14: Vach ngung
15: TB laim lanh16: Ong dan axit beo17: Bo diéu chinh tu’ dong
18: Binh chua axit beo19: Dau thu tu"TB phan ly



	KỸ THUẬT TINH CHẾ DẦU THỰC VẬT
	Các công đoạn tinh chế dầu:
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