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Nghién ctru thwe nghiém tinh ché tinh dau hoi
trén thap chung luyén chan khong gian doan

Nguyén Thi Thao, P4 Xuin Truong”
Vién Ky thudt Hoa hoc, Truong Dai hoc Bach khoa Ha Ngi
Ngay nhan bai 1/6/2021; ngay chuyén phan bién 4/6/2021; ngay nhan phan bién 2/7/2021; ngay chip nhan ding 6/7/2021

Tom tit:

Viét Nam 12 mét trong nhirng nwéc ¢6 sian lwgng hdi thu hoach hang nim 16m nhat thé giéi. Tuy nhién, cac sain pham
tir hoi ciia chiing ta hién nay chi yéu & dang qua hoi siy kho va tinh diu thd co gia tri kinh té thap. Thanh phan
chinh ciia tinh dau hdi thé 1a trans-anethole can dwoc tinh ché dé san xuit cac san phim cé gia tri cao hon. Nghién
ciru nay tip trung vao xay dung hé thong thue nghi¢m dé tinh ché tinh diu hdi bang thap chwng luyén giin doan loai
dém lam viéc & ap suit chan khong CAac san phzim thu dugc trong qua trinh tinh ché dwgrc phan tich bimg phuong
phap sic ky khi ghép khdi pho (GC-MS). Két qua phan tich dwgc dung dé danh gia kha niing tach cac tap chat de
bay hoi trong hén hop tinh diu hoi thé. Nghién ciru chi ra rang, nhiét do day thap duéi 150°C twong wrng véi ap suit
chan khong dwéi 0,1 bar co thé giam phan hiy nhié¢t cia tinh diu. Cac ciu tir de bay hoi hon anethole nhu a-pinene,
[f-phellandrene, limonene, linalool dwgc tach triét dé trén dinh thap. San phzim tinh diu hdi tinh ché thu duge tai
day thap va dat ham lugng anethole trén 88% khdi lwgng (wt.%). Hiéu suit thu hdi tinh diu 12 98,5 va 88,8% tai ap
suat dinh tuong ung 0,1 va 0,08 bar. San pham ddy cé thé cé thanh phan anethole cao hon néu ting chiéu cao thap,
tang chi so hdi luru, giam ap suit, va tang lwgng tap lay ra tai dinh thap. Cac két qua nghién ciru thwe nghiém la rat

hiru ich cho tinh toan, thiét ké, ché tao va van hanh hé thong tinh ché tinh dau hdi quy mé cong nghiép.

Tir khéa: anethole, chung luyén gian doan, thap dém, tinh dau hoi.

Chi s6 phén loai: 2.4

Téng dién tich trong hoi ctia Viét Nam 1a gan 50.000 ha, trong
6, dai hoi (Illicium verum) 1a loai cdy xanh quanh nim, duoc
trong chu yéu & céc tinh phia Bac nhu Lang Son, Cao Bing, Quang
Ninh. Tinh dau hoi chiét xuét dat 3,0-3,5 wt.% ddi véi qua hoi tuoi
va dat 8-13 wt.% dbi v6i qua hoi kho [1]. Thanh phan chinh cia
tinh du hoi tho & Viét Nam la trans-anethole (86,06 wt.%), ngoai
ra con c6 metyl chavicol (6,65 wt.%), linalool (2,34 wt.%) va mot
sd hop chét khac voi ham lugng rét nho. Nhung trén thyc té, tinh
dau tho trén thi truong nude ta hién nay c6 ham lwgng anethole
chi khoang 82-84 (wt.%), do dic trung hoi ciia timg ving va cong
nghé chung cat tinh du chua dat hiéu qua cao, cling nhu chua ¢6
cong nghé tinh ché hoan chinh.

Tinh dau hoi tinh ché (ham lwgng anethole >95 wt.%) 1a huong
liéu quan trong trong san xuét rugu thom Anise. Ngoai ra, tinh dau
hdi con duge dung lam huong liéu cao cap, 1a thanh phan quan
trong dé san xuat nude hoa va cac hod my pham khac [2, 3]. Tinh
dau hoi thd can phai dugc tinh ché nang cao ndng do cua anethole
dé 6 thé dap tmg yéu cau khit khe trong cac nganh cong nghiép
dugc pham, huong liéu va my pham.

Phwong phéap phd bién nhat dé tinh ché tinh dau hoi la phuong
phap chung luyén ¢ ap suét chan khong. Phuong phap nay co thé
tach duogc cac cau tir ¢o nhiét do soi thap hon anethole ra khoi hon
hop ban dau. Véi ning suat tinh ché thap, phuong phap chung
luyén gian doan dugc uu tién su dung. Thap dém co6 uu diém 1a
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s0 dia ly thuyét trén 1 don vi chiéu cao 16, tré luc nho, do vay sé
giam duoc chiéu cao thap va nhiét do so6i cia hon hop & day thap.
Hon hop tinh dau hdi c6 nhiét d9 soi khoang 234°C tai ap suét khi
quyen va khoang 110°C tai 0,1 bar. Do vay, van hanh thap o ap
suat chan khong s€ lam gidm nhi€t d9 soi cua hon hop, giam lugng
nhiét cdp vao day thap, dong thoi tranh phan tmg phan huy boi
nhiét cua tinh dau.

Dén nay, trén thé gioi c6 mot s nghién ctru vé tach tinh dau
hdi bang phuong phap chung cudn theo hoi nudc, trich ly siéu toi
han hoic trich ly vé6i sy hd tro clia song siéu am [4-7]. Chiét xuat
bing CO, long thu dugc lugng tinh dau nhiéu hon 9,8% so voi
chung cat bing hoi nudc. Ham lugng anethole trong tinh dau thu
duoc bang hai phuong phép trén khéc nhau khong dang ké va nim
trong khoang 89-92 wt.% [7]. Da ¢6 mot s6 nghién ciru ve viéc
tinh ché tinh ddu quyt xanh, sa chanh va cam bang chung cat chan
khong [8-10].

~ Tém lai, da c6 nhitng nghién ctru vé tach tinh diu ra khéi qua
hdi bing phuong phap chung 16i cudn theo hoi nudc, trich ly siéu
t&i han hay c6 sy hd tro cuia song siéu am; nghién ciru thyc nghiém
tinh ché tinh d?lq cam, quyt xanh, hay tinh dau sa chanh. Tuy nhién,
chua c6 cong bo nao lién quan dén qua trinh tinh ché tinh dau hoi
dé nang cao nong do anethole. Vi vy, nhom téc gia thuc hién
nghién ctru nay nhim cung cp céc thong tin can thiét cho qua
trinh tinh ché tinh dau‘h01 dat hiéu qua cao nhz;t Noi dung cua
nghién ctu nay bao gom: (1) Xay duyng hé¢ thong thuc nghiém
chung chan khong gian doan loai dém; (2) Thyc nghiém tinh ché
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Abstract:

Vietnam is one of the world’s largest annual anise harvest
countries. However, products from anise are mainly in
the form of dried anise fruit and crude star anise essential
oil with low economic value. The main component of
the star anise essential oil is trans-anethole which needs
to be purified to produce higher-value products. This
study focused on building an experimental system for
purifying star anise essential oil by a batch distillation
column working at vacuum pressure. The products
obtained during the purification process were analysed
by gas chromatography-mass spectrometry (GC-MS).
Analytical results were used to evaluate the ability
to separate volatile impurities in the crude star anise
essential oil. Results showed that the bottom temperature
of the tower below 150°C, corresponding to a vacuum
pressure of less than 0.1 bar, can reduce the thermal
decomposition of essential oils. The volatile components,
such as a-pinene, f-phellandrene, limonene, and linalool,
were thoroughly separated at the top of the tower. The
purified star anise essential oil was from the bottom
of the distillation and had the anethole composition of
over 88% of mass fraction (wt.%). Anethole recovery
efficiency was 98.5 and 88.8% at a pressure of 0.1 and
0.08 bar, respectively. The bottom product can have a
higher anethole composition if increasing the column
height, the reflux ratio, and decreasing the pressure and
the quality of impurities removed at the top is increased.
The experimental results are helpful for the calculation,
design, manufacture, and operation of an industrial-
scale essential oil purification system.

Keywords: anethole, batch distillation, packed column,
star anise essential oil.
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Khoa hoc Ky thuat va Céng nghé

tinh dau hoi trén thap chung chn khong gian doan loai dém; (3)
Danh gia thanh phan san pham dinh va day thong qua phuong
phap phan tich GC-MS.

Doi tuong va phuong phap nghién ciiu

Phwong phdp thwc nghiém va van hanh thdp chung luyén
gidn doan

Chung luyén gian doan duoc sir dung pho bién voi cdc hé co
ning suat vira va nho hodc dé tach hé nhidu ciu tir khi chi can ding
mot thap. Pay 1a ky thuat tach da c6 tur lau, dugc su dung rong rai
& phan tach, tinh ché, loai bo tap chat trong cong nghiép hoa chat,
thuc pham va duoc pham [11]. Uu diém chinh cta phuong phap
chung luyén gian doan so vdi phuong phap chung luyén lién tuc
12 & su don gian va da nang ctia hé thong chung luyén, chi véi mot
thiét bi ¢6 thé tach thanh nhidu hdn hop long khac nhau. Tham chi,
ngay ca hdn hop nhiu cdu tir ciing ¢6 thé tach dugc bing chung
luyén gian doan chi trong mot thap bang cach ldy san phim ra ¢
cac thoi diém khac nhau. Nhugc diém cta phuong phap chung
luyén gian doan chinh 1a hon hop 1ong c6 thoi gian luu tai nhiét
d9 cao lau. Do d6 lam tang kha nang phan hiy nhiét va suy giam
chat luong san pham. Ngoai ra, ning luong tiéu ton ndi chung s&
16n hon va ning suat thap hon so v6i phuwong phap chung luyén
lién tuc.

Nghién cuu thyce nghiém tinh ché tinh dau hdi duoc thyc hién
trén hé thong thap chung luyén gidn doan chin khong loai dém
dat tai phong 106, toa nha C4, Trudng Pai hoc Bach khoa Ha Ngi.

(A)

(B)

Hinh 1. So’ db hé thong thiét bi chwng luyén gian doan chan khéng
loai dém. (A) So @ nguyén ly; (B) Hinh anh hé thdng thi nghiém.

Hé théng thiét bi chung luyén chan khong gian doan loai dém
dugc md ta trong hinh 1. H¢ thong bao gdm binh chung thuy tinh
3 ¢h dung tich 3 1, trén 2 ¢d bé ciia binh dugc nat chit va c6 cim
nhiét ké thuy ngan c6 dai do 0-300°C do nhiét d¢ tinh dau trong
binh chung, c6 nhdm to con lai duoc ndi véi than thap. Than thap
gdm 1 ong thity tinh ¢6 chidu dai 1000 mm va duong kinh 35 mm.
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Bén trong than thap c6 chira d¢m kim loai vong Raschig kich thude
10x10%0,5 mm duge d6 16n xon. Dém bén trong thap duoc do badi
ludi & dém c6 tac dung phan bé lai dém va phan bd hoi di 1én doan
luyén. Phia trén doan luyén duoc cam mot nhiét ké thiy ngan c6 dai
do 0-300°C dé do nhiét do hoi 1én trén dinh. Hoi 1én dinh thap duogc
ngung tu boi hé thong sinh han 3 16p véi nude lanh duge bom tir bé
6n nhiét. Bom hut chan khong duoc két ndi véi dinh thap. Ap suat
chan khong dugc do bing dong ho do ap suat. Chénh Iéch ap suat
gilta dinh va ddy thap dugc do bang thiét bj do chénh léch ap suat.
Déi voi hé thong thi nghiém trén, chénh Iéch 4p khong déng ké va
hau nhu khong doi. Gid trj do chéch léch 4p suat giita dinh va day
thap 1a 30 Pa. Cac thong s6 cua thiét bi chinh trong hé thong thuc
nghiém dugc ligt ké ¢ bang 1.

Ban dau, 0,5 kg hdn hop tinh dau hdi thé duoc rét vao binh
chung. Tiép d6, bép dién duoc bat dé gia nhiét cho hon hop tinh dau
trong binh chu’ng Piéu chinh bép dién gia nhiét tir twr cho t6i khi
tinh dau s6i déu. Trong qua trinh thi nghiém, tranh cap nhiét lwgng
qué 16n vi ¢6 thé dan dén qua nhiét va mét 6n dinh cta hé théng. Khi
tinh dau trong d4y thap soi, hoi di 1én thyc hién qua trinh phén tach.
Hoi tiép tuc 1én dinh thap va duoc ngung tu hoan toan bang nudc
lanh trong sinh han 3 16p. Hn hop 1ong ngung mot phan duoc hdi
Iuu trd lai thép, phin con lai duoc chira trong binh thu san pham. Ty
18 giita lwong long hdi lru va luong san pham dinh c6 thé dugc diéu
chinh bing céc van trong b diéu chinh chi s6 hoi luu trén dinh thap.

Bang 1. Cac thong sé kj thuat cta cac thiét bi chinh trong hé théng thi
nghiém.

STT  Thiét bi chinh Thong s6 ky thut

+ Cong sudt dong co: 180 W

+ Naing sudt hat khi 16n nhét: 90 Uphat
+ Gioi han 4p sult chan khong: 2 Pa
+Dién dp: 220 V/50 Hz

+Nhiét do t0i da: 380°C

1 Bom chan khong

Phuwong phdp phén tich thanh phén tinh dau héi

Thanh phan cac chit trong mau tinh dau hoi nguyén ligu, san
pham dinh, va san pham day duoc xac dinh biang phuong phap
phan tich GC-MS [12]. Hinh 2 mé ta nguyén 1y ciia hé¢ thdng
GC-MS. Théng qua phan tich GC-MS, cac hop chét khac nhau
duoc xac dinh, bao gém trans-anethole, a-pinene, f-phellandrene,
limonene, linalool, methyl chavicol, anisaldehyde, caryophyllene,
f-bergamoten, o-cymene. Cac mau tinh dau duoc do tai Phong thi
nghiém hod phan tich, Truong Dai hoc Bach khoa Ha N¢i.

Bé tiém miu

Piu vao
khi mang B

Sic ky khi Khii phd

Phin tich

Khiilwgng  pz g,
[ so———

Nguén ion
|

Hé théng chin khéng

Piu ra vi phin

Duing chuyén tich dit liéu

Hinh 2. So’ db hé théng GC-MS [13].
Nguyén ligu tinh ddu hoi tho

Tinh dau hdi thé chira nhiéu cu tir voi thanh phan chu yéu
la anethole, pinene, limonene, linalool, methyl chavicol. Trong
nghién ctru nay, tinh dau hdi thd duge san xudt tir qua hoi trong &
Lang Son, Viét Nam. Bang 2 thé hién thanh phﬁn tinh du tho dugc
str dung 1am nguyén liéu cho thap tinh ché trong nghién ciru nay.
Nhiét d6 s6i ciia cac cu tir dugc dung dé du dodn kha ning tach
cac chat trong hon hop tinh dau tho.

Bang 2. Thanh phan tinh dau héi thé siv dung trong thwe nghiém (wt.%).

2 Bépditn +Cong sult nhit 1 da: 600 W Ciuti Hamlwgng ~ Nhigt d§ sbi & dp sudt
L (Wt.%) khi quyén ("C)
3 Ding hd do chénh lch & suit + Dai ap suat: 1000 ....+1000 Pa
J oL +D0 chinh xdc: £0.5% (£2 Pa) o-pinene 24 1560
.y + Déi nhigt d0: 0-300°C f-phellandrene 087 1740
4 Nhigke 44 chia nho bt 2C
. limonene 241 177,6
5 Binh chung + The tich: 3000 ml
: linalool 2,14 198,0
+ Khodng nhiét d¢: RT+5~40°C
+D4§ chinh xac: £0,1°C methyl chavicol 5,03 2160
6 B¢ dn nhigt va bom tuan hoan nuéc lanh -+ Thé tich bé on nhigt: 14,51 anisaldehyde 102 2490
+ Ning sut bom nuéc lanh: 4 Upht
+Cong sudt gia nhit: 1000 W it st 240
; s chn +Butng kinh (D): 35 mm caryophyllene 1,07 2532
P Cumg + Chidu cao (H): 1000 mm f-bergamoten 0,38 2600
+ Kich thuoc: 10x10x0,5 mm 1-(3-methyl-2-butenoxy)-4-(1-propenyl)benzene 0,76 310,2
L ) + B& mit riéng: 500 (m?/m’) Cic chit khic 036
8 Bém inox (vong Raschig) 5 Thé tch t do: 0,88 () : ,
+ Khoi hugng riéng: 950 (kg/m’) Tong 100,0

Hon hop nguyén li¢u 1a h¢ tinh dau ¢6 kha ndng phan huy bgi
nhiét d9, do véy thap can lam viéc & ap suét chan khong cang thap
cang tot. Do chén khong cang 16n thi nhi€t dg soi cua hén hop cang
nho, nén co thé han ché hién tuong phan huy nhiét cua san pham
Ngoai ra, thdp loai dém dugc su dung dé giam ton that 4p suat ciia
thap. Nghién ctru thyc nghi¢ém nay st dung dém kim loai vong
Raschig kich thuge 10x10x0,5 mm.
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Két qua nghién ciu va thao luan

Nghién ctru thyc nghiém tinh ché tinh dau hoi dugc thyc hién
trén hé thng thap chung voi ning suét 0,5 kg/mé. Qua trinh chung
duoc thyc hién & cac diéu kién ap suit chan khong khac nhau, ché
6 hoi luu hoan toan va hdi luu mot phan R=3, trong khoang thoi
gian tur 4,2-4,5 gi¢ (bang 3).



Bang 3. Cac diéu kién van hanh thap.

Cic diéu ki¢n vin hanh TNI N2 TN3 TN4
Thoi gian chung (gid) 42 45 45 45
Ty s6 hoi luu Hoén todn 3 3 3
Luong nguyén li¢u (kg) 0,5 0,5 0,5 0,5

Bang 4 thé hién su thay doi nhiét do tai dinh thap va ddy thap
theo thoi gian tai ché d6 hoi luu hoan toan va 4p suét chan khong
0,08 bar. Nhiét do day thap thay doi tir 22-144°C, trong khi nhiét
do dinh thap thay doi tir 22-92°C. Trong khoang thoi gian ban dau
tir 0-1,5 gid, chua co hoi hodc hoi lén dinh thap rat it va luong long
ngung ty khong on dinh. Trang thai 6n dinh cta thap twong tmg véi
nhiét do dinh va day khong doi duoc duy tri trong 2,7 gio tiép theo.
0] trang thai 6n dinh, nhiét do trung binh dinh thap 1a 90°C, va nhiét
do trung binh day thap la 140°C. Nhiét do day twong ddi thap co
thé han ché hdn hop tinh diu bi phan huy nhiét.

Bang 4. Nhiét d day va dinh trong trwéng hop hdi lwvu hoan toan (TN1).
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d9 day dao dong nhe trong khoang 150-152°C. Nhiét d¢ trung binh
0 day thap va dinh thap trong khoang thoi gian nay lan luot 1a
150,7 va 120,7°C, nhiét d9 d4y nay twong ddi thap, gitp gidm hién
tuong hdn hop tinh dau day thap bi phan huy béi nhiét.

Tai ap suét 0,08 bar, nhiét do hdn hop tinh dau ¢ day thap thay
doi tir 20-144°C, nhiét d6 dinh thap thay ddi tir 20-124°C. Tong
thoi gian chung 1a 4,5 gio, thoi gian c6 long ngung tu 1a 1,5 gio. 3
gio tiép theo, ¢6 san pham dinh ngung tu. Trong khoang thoi gian
ldy san phdm dinh 6n dinh, nhiét d6 day dao dong trong khoang
130-144°C, nhiét d9 trung binh day va dinh thap 1a 136 va 116,4°C.

Bang 5. Nhiét do dinh va day thap trong trweng hop chi sé hoi lwu R=3.

TN2 TN3 TN4

Tt Apsudt g, gy THOT APy TR AP
gian  dinh ‘0 (0 gian  dinh 0 (0 gian  dinh )
(i) (bar) (@)~ (bar) i) (bay)

0 0,2 18 18 0 0,1 18 B0 008 20 20

Thiigian  Apsudtdinh Nhiétdp ddy  Nhiét dp dinh

@) 6w (O (0) Ghi ch

0 0,08 2 2 Bt dau chung

T R v

0,6 0,08 130 24 Chua c6 hoi Ién trén dinh Ifhéng
09 008 130 28 06 it long ngumg tu g;nh
1,2 0,08 136 34 Co it long ngung tu

15 0,08 134 36 6 it long ngung ty

18 0,08 138 89 C6 nhiu long ngung tu

21 0,08 138 89 4 nhiéu Iéng ngung tu

24 0,08 140 90 C6 nhicu long ngung ty

2,7 0,08 140 90 6 nhidu long ngung tu .

3 0,08 138 90 C6 nhiéu long ngung tu gl:lh
33 0,08 140 90 Co nhiéu long ngung tu

36 0,08 142 90 6 nhiéu long ngumg fu

39 0,08 144 92 C6 nhiéu long ngung tu

42 0,8 140 90 6 nhiéu Iéng ngung tu

m‘f 008 140 9

" nhiét do trung binh trong khoang thoi gian 6n dinh.

Két qua thyc nghiém tai cac diéu kién ap suat chan khong khac
nhau duoc liét ké trong bang 5. Trudng hop ap suat dinh tir 0,2 bar,
nhiét do day thap rat cao 1én téi 178°C. Nhiét d trung binh day va
dinh thap trong khoang thoi gian san pham dinh 6n dinh lan luot
14 168,8 va 144°C. Nhiét @6 hon hop tinh dau & day cao két hop
v6i thoi gian chung cat dai dan dén tinh diu bi phan huy boi nhiét
nhiéu.

Khi ap suét dinh duy tri on dinh tai 0,1 bar, nhiét &6 hdn hop
tinh dau ¢ day thap thay doi tir 18-150°C, nhiét do dinh thay doi tir
18-128°C. Tong thi gian chung 13 4,5 gio. Thoi gian ké tir lac bét
dau lay san pham dinh 1a 4 gio. Thoi gian dé hoi 1én trén dinh mét
0,5 gid. Trong khoang thoi gian lay san phim dinh on dinh, nhiét
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05 02 120 9% 05 0l 130 9% 075 008 72 34
1 02 130 100 1 0,1 140 100 1 008 8 40
15 02 134 106 15 0l 146 106 125 008 102 44
2 02 140 108 2 0,1 150 10 15 008 120 9%
25 02 158 120 25 0l 15212 1715 008 130 110
3 0.2 162 134 3 0,1 152 120 2 008 130 110
35 02 170 144 35 01 150 126 25 008 132 112
4 02 176 158 4 0,1 150 128 275 008 132 114
45 02 178 164 45 0] 150 128 28 008 134 114
3 008 136 118
33 008 138 120
35 008 140 120
35 008 14 122
45 008 144 124
Trung binh* 1688 144 150,7  120,7 136 1164

" nhiét d6 trung binh trong khoang thoi gian én dinh.

Tom lai, qud trinh tinh ché tinh dau hoi tai 4p sudt dinh <0,1
bar, nhiét d6 hon hop tinh dau day thap tuong dbi thip, gitp glam
phéan huy nhiét tinh dau. Tai ap suét dinh 0,08 bar, thoi gian bit dau
¢6 long ngung tu 1au hon. Do vy, dé dam bao tinh du khong bi
dun nong qué lau gay phan huy nhiét, thoi gian chung phai khong
qué dai. Khi thyc hién chung & ap sut chan khong cao, cn can
dbi thoi gian chung dé dam bao chit luvong san pham tinh dau hoi
tinh ché.

Hinh 3 cho thiy hinh anh mAu tinh dau hoi nguyén ligu va cac
mau san pham day thu duoc qua cic thuc nghiém. Qua mau sic
cia cac mau, ta thdy mau tinh dau nguyén liéu c6 mau vang rat
nhat, & TN2 vang rat ddm (gn nhu chuyén sang mau do), TN3 va
TN4 ¢6 mau Vang dam hon mot chat. Nhu vay, bang phuong phap
so mau cac mau, c6 thé danh gla dinh tinh dwoc miu san pham day
& TN2 bi phan hay nhiét nhiéu do nhiét do day thap rat cao va thoi
gian chung lau.
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Tinh diu thé

TIN2 TIN3

Hinh 3. Anh mau tinh dau thé va cac mau san pham day thu dwoc & cac
thi nghiém.

Béng 6 trinh bay két qua thanh phan cac mau tinh dau nguyén
liéu, san pham dinh, san phim day (dugc phén tich dinh luong
bing phuong phép GC-MS) va hi¢u suét thu hoi. Dleu kién van
hanh bao gom lugng nguyén ligu dau 0,5 kg, chi s hoi luu R=3,
va tai 2 ap suat khac nhau 0,1 va 0,08 bar.

Tai 4p suat dinh 0,1 bar, sau 4,5 gi¢ chung, lugng san pham
dinh (tap) va day (san pham tinh ché) thu duoc lan luot 12 0, 4625
va 0,0375 kg. San pham day thu dugc chira ham lugng cau tir
anethole 1 88,76 wt.%, ngoai ra chira céc ciu tir khic nhu methyl
chavicol 3,78 wt.%, linalool 1,65 wt.%, anisaldehyde 1,22 wt.%,
p-bergamoten 1,16 wt.%, 1-(3-methyl-2-butenoxy)-4-(1-propenyl)
benzene 1,62 wt.%, va 1,81 wt.% cdc chét khac. Tap chét thu dugc
¢ dinh thap chira ham lu’ong cau tir anethole 14,83 wt.%, methyl
chavicol 43,35 wt.%, linalool 7,00 wt.%, va nhiéu chat khac khong
c6 trong hdn hop tinh diu nguyén lidu 28,34 wt. %. Céc hop chat
o-cymene va terpinen-4-ol khong c6 trong tinh dau nguyén li¢u
nhung lai xuat hién trong san pham sau qua trinh chung cét, ddc
biét trén san pham dinh. Diéu nay co thé do anh huorng cua nhiét
do dan toi cac phan {ing phtc tap trong tinh diu va cac phan tng
bién dbi giira cac dong phan.

Bang 6. Thanh phan céac chét trong san pham dinh, day sau tinh ché
(Wt.%).

it Tinh ddu thd  TN3: P=0,1 bar TN4: P=0,08 bar
Nguyén liéu Day Dinh Day Dinh
a-pinene 242 - 0,84 - 5,260
S-phellandrene 0,87 - - - 0,71
0-cymene - - 0,83 - 2,64
limonene 241 - 2,30 0,21 18,57
linalool 2,14 1,65 7,00 - 30,50
terpinen-4-ol - - 1,09 0,09 3,16
methyl chavicol 5,03 3,78 4335 2,69 13,71
anisaldehyde 1,02 1,2 0,83 287 1,53
anethole 83,34 88,76 14,83 88,08 159
caryophyllene 1,07 - 0,09 142
B-bergamoten 0,58 1,16 0,50 1,55

1-(3-methyl-2-butenoxy)-4-(1-

076 1,62 : 1,61
propenyl)benzene

Cic chit khic 036 181 2834 148
Tong 100 100 100 100
Lurgng sin phim thu dwoe

Luong san pham déy (kg) 0,4625 0,42
Luong sén pham dinh (kg) 0,0375 0,08

04105 0.3699
Lugng anethole trong tinh ddu th (kg) 04167 04167
Higu sudt thu hoi anethole trong déy (%) 98,5 888

"Hiéu suéat thu hdi anethole trong day (%) = 100x(lwvgng anethole trong
san pham day)/(lwgng anethole trong tinh dau tho).

Luong anethole trong san phim day (kg)
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Khi ap suat dinh duy tri 6n dinh ¢ 0,08 bar, sau 4,0 gid chung
thu dugc 0,42 kg san pham day va 0,08 kg tap chat dinh. San phim
déy thu dugc chita ham lugng céu tir anethole 1a 88,08 wt.%, ngoai
ra cac ¢ cdu tir nhw limonene 0,21 wt.%, terpinen-4-ol 0,09 wt.%,
methyl chavicol 2,69 wt.%, anisaldehyde 2,87 wt.%, caryophyllene
1,42 wt.%, f-bergamoten 1,55 wt.%, 1-(3-methyl-2-butenoxy)-4-(1-
propenyl) benzene 1,61 wt.%, va 1,48 wt.% cac chat khac. Tap chat
thu duoc & dinh thap cho thiy céc cu tir co nhiét do soi thap va
trung binh nhu limonene (18,57 wt.%), linalool (30,50 wt.%) va
methyl chavicol (13,71 wt.%) dugc tach ra v6i ham lugng tuong ddi
16n. Két qua nay cho thdy trong san pham day hau nhw khong con
hién dién cua cdu tir c6 nhiét do soi thip nhw limonene, a-pinene,
f-phellandrene; cac chét ¢ nhiét do soi trung binh nhu linalool,
methyl chavicol, terpinen-4-ol c6 ham lugng twong dbi thép.

Qué trinh tinh ché ¢ ap suét 0,1 bar, luong san phim day va
dinh thu dugc lan lugt 1a 0,4625 va 0,0375 kg. Hiéu suat thu hoi
anethole trong san pham day 1a 98,5%. Tai 4p suat 0,08 bar, luong
san pham day va dinh thu dwoc 1an luot 14 0,42 va 0,08 kg. Hiéu suat
thu hoi anethole trong san pham déy 12 88,8%. Truong hop tinh ché
& ap suat dinh 0,08 bar thoi gian bat dau ¢ san pham dinh mat t6i
1,5 gio cho hi¢u suét thu hoi anethole thap hon trudng hop 4p suat
dinh 0,1 bar. C6 thé kéo dai thoi gian chung dé ting hiéu suit thu
hdi anethole trong truong hop nay, tuy nhién thoi gian chung qua
1au két hop voi nhiét do (day cao, s¢ gdy hién tuong phan huy nhit
nhiéu, 1am anh huong dén chat lugng san pham tinh dau.

Sir dung sic ky do phan tich cac miu tinh ddu nguyén liéu,
san pham day, san phim dinh (hinh 4-6) két hop v6i thong tin tir
hé théng dir li¢u twong ung, xac dinh dugc thanh phf?m cac chat
c6 chira trong mau tinh dau va % ham luong cac chit tuong tng
thong qua chuén hoa dién tich céc dinh. San pham tinh dau tai day
trong TN2 bi bién d6i mau rat dim, do d6 vé mit dinh tinh tinh
dau khong dap tmg dugc chat luong. San pham tinh diu trong
TN2 khéng duoc phan tich GC-MS dé xac dinh thanh phan. Cau
tir chinh anethole trong mau tinh dau thd va san pham dinh duoc
thé hién tai dinh 16n nhat va lan can dinh do. Céc chu tir khac nhu
limonene, linalool, methyl chavicol, a-pinene trong cac méau duoc
chi 13 trén sic ky do.

Qué trinh tinh ché tinh dau hdi bang thap chung gian doan loai
dém ¢ 4p suét 0,1-0,08 bar, chi s6 hodi lvu R=3 nhiét do hén hop
tinh dau day thap twong ddi thip, c6 thé han ché duoc hién tuong
tinh dau bi phan huy nhiét. Bang phuong phap GC-MS xac dinh
duoc dinh luong cac chét trong san pham tinh dau tinh ché, trong
d6 ham luong cu tir chinh anethole dat trén 88 wt.%.

Tuy nhién, qua phan tich GC-MS méu san pham day va san
pham dinh cho thdy mot s6 chét bi bién doi trong qué trinh tinh
ché. San phim dinh chira cac chat nhu isomaltol; cyclopropene,
3-methyl-3-vinyl-; 1-(4-methoxyphenyl)propane-1,2-diol;
1,5-dimethyl-1-vinyl-4-hexenyl butyrate; 1,2,4,5-tetramethyl-3-
neopentyl benzene. Day 1a céc cht dugc tao thanh do ¢6 sw phan
huy nhiét va tring hgp cidc monomer bi phan huy. Nguyén nhan
chu yéu la do nhiét do hdn hop tinh du ¢ day con cao, kém theo
thoi gian chung dai. Sy phan huy nhiét va trung hop cdc monomer
nay lam giam hiéu suét thu hoi anethole trong san pham day. Su
phan huy nhiét nay rat kho dé hoan toan khong xay ra, tuy nhién,
dé giam thiéu hién tugng phan huy nhiét c6 thé diéu chinh lrong
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Hinh 4. Sac ky dé phan tich mau nguyén liéu tinh dau thé bing
GC-MS.
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Hinh 5. Sac ky dd phan tich mau san pham day bing GC-MS
trwong hop tinh ché tai 4p suéat dinh (A) - 0,1 bar (TN3) va (B) - 0,08
bar (TN4).
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Hinh 6. S&c ky db phan tich mau san pham dinh bang GC-MS truwéong
hop tinh ché tai ap suéat dinh (A) 0,1 bar (TN3) va (B) 0,08 bar (TN4).

nhiét cap vao day thap va giam bét thoi gian chung.

Sau qué trinh tinh ché, san pham dinh thu duoc ¢6 ham luong
anethole 13 14,83 wt.% (truong hop 4p sudt dinh 0,1 bar) va 15,9
wt.% (truong hop 0,08 bar). Gia tri trén con kha cao ddi véi phan
tap. Tuy nhién, luong san pham dinh thu dugc it nén c6 thé gom
khoang 12-13 mé san pham dinh dé tiép tuc tinh ché nham ting hi¢u
suét thu hdi anethole.

Két luan

Nghién ciru di tién hanh ¢ ché d hoi luu hoan toan va ché do
lfiy san phém, tai mot sb ap suat khac nhau, cho luong san phém dinh
khac nhau. Két qua thuc nghiém da chi ra tai cac ap suat dinh 16n
hon hoic bang 0,2 bar thi nhiét d hdn hop day thap trong qua trinh
chung 16n, xay ra hién twong tinh dau bj phan huy boi nhiét. Trong
truong hop ap suat dinh nhé hon hodc bang 0,1 bar, thap chung lam
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viée vi chi s6 hoi lru R=3, san pham tinh dau hdi tinh ché dat ham
luong ane‘ghole trén 88 wt.%. Hiéu suat thu hoi dat 88,8% y(')ri truong
hop ép suat dinh 0,08 bar va 98,5% voi truong hop ap suat dinh 0,1
bar.

Trong qua trinh nghién ctru con nhidu han ché nhu hé thng thiét
bi chua chiu duoc ap suat chan khong trigt dé, dan dén nhiét d6 hon
hop tinh dau day thap chung con cao, it nhidu van gdy nén hién tuong
phan huy nhiét. Pé nghién ctru dugc hoan chinh va day du nhat thi
huéng di tiép theo clia dé tai s& khao sat cac yéu t6 anh hudng toi qua
trinh tinh ché nhu nguyén liéu, chi $6 hoi luu, nhiét lugng cép vao
day thap, cac loai dém khac nhau. Nghién ciru tiép theo ¢6 thé két
hop thuc nghiém va st dung phan mém mo  phong dé mo hinh hoa
lai qué trinh chung luyén gian doan tinh ché tinh dau hoi dé co thé
tinh toan tdi uu va chuyen quy m6 thap tinh ché tinh dau hoi. Tir d6,
¢ thé thiét ké, ché tao hé thong tinh ché tinh dau hdi quy mo cong
nghi¢p ¢6 img dung thuc té hon dé dua san pham tinh dau hoi dat
chat lugng cao phuc vu cdc nganh dwgc pham, huong liéu, my pham.

LO1 CAM ON

Nghién ctru nay dugec tai trg boi Truong Dai hoc Bach khoa Ha
Noi, trong dé tai ma so T2020-PC-052. Nhom téc gia xin tran trong
cam on.
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