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THU NGHIEM CHUWNG CAT TINH DAU HOI BANG HO'l NUO'C BAO HOA

TREN QUY MO PILOT

Nguyén Vin Dudng, Vii Thi Hoang Phwong, Trinh Bich Hao
Trung tam Nghién cieu Lam san ngodi gé

Tir khéa: Chung cit tinh
dau bang hoi nude bao hoa,
san xuat thir nghiém, tinh
dau hoi.
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TOM TAT

Hién tai, hdu nhu toan b sb lugng tinh dau hoi (TDH) cua Viét Nam déu
dugc san xuét bang nhimng 16 chung cét thii cong. Chung cit TDH bang
hoi nuée bio hoa duoc tién hanh dya trén nhitng déc tinh co ban cuia TDH
l1a nhe hon nudc, khong tan trong nudc va rat kho bi thuy phan. Nhiét do
hoi duoc st dung dé thir nghiém 1a 111 - 150°C. Két qua thir nghiém cho
thay thoi gian chung cat bang hoi nudc bio hoa ty 1& nghich véi nhiét do
ctia hoi. Néu chung cat v&i nhiét do hoi bao hoa tir 141 - 150°C thi thoi
gian chung cit rit ngan duoc 4,7 1an so v6i thoi gian chung cit thong
thuong. Trong khoang nhiét do hoi tir 111 - 150°C, lwong TDH cit duoc
khong phu thudc vao nhiét do ctua hoi. Cac chi sb hoa - Iy co ban cua
TDH chung ct bang hoi nudc bio hoa trén day chuyén thiét bi san xuat
thir nghiém (SXTN) khong c6 su khac biét so voi TDH chung cét trong
phong thi nghiém.

A pilot experiment on steam distillation of anise oil

In Vietnam, so far, anise oil is manufactured in the same way of home -
made alcohol distillery, by batch distillation with using the rudimentary
hand - made distillers. In our experiment the separation of anise oil
conducted by steam distillation, the science of which is based on the
disparity in density of water and the essential oil distillate in two-phase
system, allowing for separation of oil from water by decantation. Moreover,
the anise oil is insoluble and hard - hydrolysable in water. The temperature
of saturated steam used in experiment is in the range of 111 - 150°C. The
experimental results showed that time by steam distillation inversely
proportional to the steam temperature. If by steam from 141 to 150°C is
conducted the distillation, the technological time can be shortened by 4, 7
times as compared to boiling water distillation. In the temperature range of
111 - 150°C the vyield of oil obtained is not dependent on the steam
temperature. The indices of physical and chemical properties of the oil
obtained on our experimental lines are not different as compared with
laboratory distillation.
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|. DAT VAN DE

Tinh dau hoi (TDH) c6 ty trong nhe hon
nude, khong tan trong nudc va rat kho bi
thuy phan, nén cac phuong phap khai thac
TDH dang duoc sir dung phd bién trong san
xudt hién nay 1a phwong phap chung cit
bang nudc hoic bang hoi nudc bio hoa
(Susan Curtis, 2001).

Viéc st dung nudc lam dung moi trong qua
trinh san xudt TDH noi riéng va mot s6 loai
tinh dau thuc vat khac noi chung mang lai
nhitng vu diém ndi troi ma khong c6 bat ky
mot loai dung méi hitu co nao cé thé so sanh
duoc, do la:

- Gi4 thanh ré, ludn co san tai noi san xut;

- Khong gy doc hai va rat than thién v6i moi
truong (Nguyén Bin, 2003).

Duya theo két cAu ciia ndi chung cit ma ngudi
ta chia cac phuong phap chung cit c¢6 sir dung
dung moi 1a nudc ra ba loai: 1 - chung cét
bang nude (kiéu ndi nau ruou); 2 - chung ct
bang nudc va hoi nude (kiéu ndi 2 khoang,
gitta dugc ngdn bang mot vi duc 18); 3 - chung
cat bang hoi nudc (hoi nude bio hoa dugc cip
bang mot ndi hoi riéng) (Nguyén Vin Khudng
va D6 Vin Pai, 1992).

Trong miy chyc nim tr& lai day, san xuat
TDH & nudc ta (cha yéu & Lang Son) la
chung cat thu cong, su dung cac loai hinh
thiét bi, kiéu nhu ndi niu ruou; cho nén hiéu
suat chung cit thap, chat luong tinh dau
khong dam bao tiéu chuan xuat khau.

Céc loai hinh thiét bi chung cdt TDH ¢ Lang
Son rat da dang vé hinh dang, két cau va vat
liéu. Song hanh cung nhitng ndi chung cét
dugc xay bang gach quiy tron trén miéng mot
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chao gang 1a nhitng ndi chung cét cb truyén
c6 than bing gd (kiéu nhu tang trong), ndi
chung cit bang gang, bang thiung phuy xing,
ndi chung cat duoc go han bang ton 2 - 4 ly...
Dung tich cac ndi chung cat dao dong tir 50 -
2.700 lit.

Vit liéu dung dé bit kin cac khop nbi giita cac
bd phan ctia ndi chung cit, giira ndi chung cat
v6i thiét bi 1am lanh dugc nhitng nguoi chung
cat TDH thu cong ¢ Lang Son st dung 1a dat
sét, vai thm dat sét, voi vira hodc ximang...
Cac loai vat li¢u nay c6 do gian nd nhiét 16n,
nén rat d& bi bong nut trong qua trinh gia
nhiét, lam cho mot khdi lwong kha 16n tinh
dau bi that thoat ra ngoai.

Pé timg budc hoan thién thiét bi va cong nghé
ché bién qua hoi - mot san pham quan trong
ctiia dong bao cac dan toc thiéu sd & cac tinh
bién gidi phia bic - trong thoi gian vira qua,
Trung tim Nghién ciu Lam san ngoai gb
thugc Vién Khoa hoc Lam nghi¢p Viét Nam
da trién khai Dy an SXTN: “Ung dung tién bé
ki thudt, xdy dwng mé hinh san xudt thie
nghiém qua hoi khé va tinh dau héi dam bdo
tiéu chudn xudt khdau”. Mot trong nhitng noi
dung quan trong cua Dy 4n nay la thir nghiém
san xuat chung cit TDH bang hoi nudc bio
hoa. Hé thong day chuyén thiét bi duoc dat tai
thon Chg Bai II, xa Yén Phuc, huyén Vian
Quan, tinh Lang Son.

IL THIET BI SAN XUAT THU NGHIEM CHUNG
CAT TINH DAU HOI BANG HOI NUGC BAO HOA
2.1. So @6 cong nghé

Qua trinh san xuét thir nghiém chung cat tinh
dau hdi bang hoi nudc bio hoa co so dd cong
ngh¢ nhu sau:



Nguyén Van Dwéng et al., 2014(4)

Tap chi KHLN 2014

/ gmepefemsfemsfomsfemsfomsfoms oo oo oo oo S
n Y
L
Quahditwoi | = Xur 1}'" = N?P ‘Chung cat
nguyén liéu lidu bang hoi nudc

!

Lam khan

tinh dau

—_
TDH <:‘[

)~

dau + tinh dau

Phan ly tinh Lam lanh hdn hop hoi nuée

Ghi chi: 1. Noi hoi; 2. Méy can gidp; 3. Noi chung cét; 4. Thiét b 1am lanh; 5. Thiét bi phan ly; 6. B& chira nuéc
bao hoa tinh dau; 7. Binh lam khan tinh dau; 8. Thung chira tinh dau hoéi; 9. Bé cap nudc cho noi hoi; 10. Thiét bi

lam mém nudc; 11. May bom.

Hinh 1. So d6 day chuyén thiét bi chung cit TDH bang hoi nudc bao hoa

2.2. Pic diém va thong s6 k¥ thuit

2.2.1. Noi hoi

Pon vi ché tao: Coéng ty No6i hoi Viét Nam.
Mi hiéu: LT0,2/6D - 00. Ché tao theo
TCVN 7704: 2007. Cong suét (san luong
hoi dinh muc): 200kg hoi/gid. Ap suat hoi
bdo hoa: 6 kg/cm® Dién tich tiép nhiét:
~7m?. Dung tich phdn chira hoi: 0,09m®.
Dung tich phin chita nu6e: 0,77m®. Nhién
liéu st dung: than, cui. Co trang bi hé théng
thiét bi lam mém nudc.

Ngoai ra, noi hoi con dugc lap dat thém mot
van dicu tiét ap luc (pressure control valve)
cua Han Quoc.

2.2.2. Mdy cdn Qidp qud hoi

Phuong phap lam viéc: kiéu 2 lu quay. Van
toc lu quay: 30 - 60 vong/phut.

Cong suit dong co: 1,0 kw. Cong suét thiét
ké: 200 - 250kg qua twoi/gid.

Noi chung cét tinh dau hdi bang hoi nuéc
Hinh dang: than ndi - hinh try; dinh ndi va
day ndi - hinh nén cut. Puong kinh trong cua
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than ndi: 1.400mm. Puodng kinh ngoai:
1.600mm. Chiéu cao than ndi: 1.600mm.
Dung tich thiét ké: ~2,5m> (chi tinh phén than
hinh try), chira dwgc 1.500kg qua hdi tuoi.
Vat liéu ché tao: phén than ndi, day noi,
chop ndi, ong din hoi, mat sang, tam 16t
sang, bd phan phan phéi hoi, cac mat bich,
duong 6ng, van... dugc lam béng vat liéu
SUS304; bao 6n bang bong thiy tinh;
gioang lam béng teflon.

Céc thiét bi phu trg: 01 van an toan; 01 déng
hd do ap suét; 01 can nhiét Omron; 01 van xa
day va 01 gian thao tac.

2.2.4. Thiét bi lam lanh va thiét bi phéin ly
tinh déu

St dung thiét bi ciia nghién ctru: “Thiét ké,
ché tao va chuyén giao hé thong chung cdt
TDH quy mé nhé”. Thiét bi 1am lanh kiéu 6ng
chum, con bo phan phan ly tinh dau c6 dang
hinh tryc tron, day hinh nén (florentina). Ca
hai loai thiét bj nay déu duoc lam bang vat
licu SUS304.

IIL. NOI DUNG VA PHUONG PHAP THU NGHIEM
3.1. N¢i dung thir nghi¢ém

- Xé4c dinh thoi gian chung cat TDH bang
hoi nudc bao hoa ¢ 4 thang nhié¢t do khac
nhau: 111+ 120°C; 121 =+ 130°C; 131 =+
140°C; va 141 = 150°C* trén day chuyén
thiét bi SXTN;

- Xéc dinh hiéu suit chung cat TDH b:fmg hoi
nudce bao hoa;

- Danh gia chat lwong san pham tinh dau.

* Twong vng voi dp sudt hoi bdo hoa tir 1,43
+ 4,76Pa. Do thiét dién bé mdat trao doi nhiét
ctia thiét bi lam lanh han ché, nén chung toi
khéng thé tién hanh thir nghiém & cdc thang
nhiét do hoi > 150°C.
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3.2. Phuong phap thir nghiém

- Thoi gian chung cit duoc tinh tir khi hoi béo
hoa dat duoc nhiét do thir nghiém can thiét
cho dén khi khong con thay xuét hién cac vét
TDH trong mau thir (Sun L.F, 1990);

- Nhiét d6 ctia hoi bdo hoa duge kiém sodt
bang mdt van diéu tiét ap luc (pressure control
valve);

- Hiéu suat chung cat TDH trén diy chuyén
thiét bi SXTN bang hoi nudc bio hoa dugc
x4c dinh bang cach so sanh v6i ham luong
TDH thu dugc khi chung cat trong phong thi
nghiém ¢ ap sudt thuong (s dung thiét bi
chung cat tinh dau thuc vat cia Pirc) va véi
ham luong TDH thu dugc khi trich ly voi
Ethanol (st dung thiét bi Shoclet). Cac mau
nguyén liéu qua hoi dung dé chung cat va
trich ly trong phong thi nghiém duoc 1iy song
song clng véi mau qua hoi thir nghiém trén
day chuyén thiét bj SXTN;

Hinh 2. B6 thiét bi chung ct
tinh dau thuc vat
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Hinh 3. Ban vé thiét ké ndi chung cat TDH bang hoi nudc

- Chat lugng san pham TDH duoc dénh gia
qua cic chi s6 hoéa - 1y co ban cia tinh dau
(Luu Pam Cu va Truong Anh Thu, 2005).
Mau sic dugc xac dinh theo thang mau i6d; ty
trong & 25°C duoc xac dinh theo TCVN 6594
- 2007; chi sb khuc xa duoc do bé‘mg khuc xa
ké KRUSS - buc; diém dong theo Duoc dién
VN II tép 3, trang 94; t61 han so6i1 theo ti€u
chuan TAPPI 321 - 89.

IV.KET QUA VA THAO LUAN

4.1. Xac dinh thoi gian chung cat va ham
lwong TDH thu dwge khi chung cit bing
hoi nwée bio hoa trén diy chuyén thiét bi
SXTN

Thoi gian chung cit va ham luong TDH thu
duogc khi tién hanh chung cat bang hoi nudc
bao hoa ¢ 4 thang nhiét do khac nhau: 111 +
120°C; 121 + 130°C; 131 + 140°C; 141 +
150°C trén day chuyén thiét bi SXTN duoc
dua vao bang 1.
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Bang 1. Thoi gian chung cat va ham luong

TDH thu duoc
iag an Thei gian Ham lwong
mTne | NRIELdd | p ng cat TDH thu
hoi ("C) .3 x
(gi®) dwoc
1 111 +120 36 13,15
2 121 +130 27 12,96
3 131 + 140 21 13,29
4 141 + 150 14 13,06

* Mau thir nghiém )

** Ham lugng TDH tinh theo % khoi luong nguyén
lidu qua hdi kho kiét.

V6i mot ndi chung cat TDH thu cong co dung
tich tuong tu (chta dugc 1.500kg qua hoi
twoi) thi thoi gian chung cat theo phwong
phap chung cat trong nudc & ap suit thudng
phai kéo dai trung binh t6i 66 gio.

Nhan xét:

- Trong khoang nhiét d¢ thtr nghiém (111 -
150°C), thoi gian chung cat ty 1& nghich véi
nhiét do cua hoi bao hoa. Néu chung cit bang
hoi bio hoa & khoang nhiét do tir 141 - 150°C
thi thoi gian chung cat rat ngin duoc 4,7 lan
s0 v&i chung cat thong thuong (14 gio so véi
66 gi0);

- Trong khoang nhi¢t do thir nghiém, luong
TDH thu duogc khong phu thudc vao nhiét do
ctia hoi chung cit.

4.2. Panh gia hiéu suit chung cat

Ham luong TDH thu dugc khi tién hanh
chung cit voi hoi nuéc bdo hoa trén day
chuyén thiét bi SXTN dugc so sanh véi:

- Ham luwong TDH thu dugc khi chung cit
trong phong thi nghiém (véi bo thiét bi chung
cit tinh dau thuc vat cia Dic), va

- Tong ham luong cac chit tan khi trich ly véi
dung méi Ethanol trong thiét bi Shocklet (Sun
L.F, 1990).

Thoéi gian, h
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Hinh 4. Puong cong trung binh biéu thi su
tuong quan giira nhiét d hoi bao hoa va thoi
gian chung cat

4.3. Panh gia hiéu suit chung cat

Ham luong TDH thu duoc khi tién hanh
chung cat véi hoi nudc bio hoa trén day
chuyén thiét bji SXTN duoc so sanh voi:

Ham lugng TDH thu dwgc khi chung cit
trong phong thi nghiém (véi bo thiét bi chung
cat tinh dau thyc vat cia Pac), va

Tong ham luong cac chat tan khi trich ly véi
dung moi Ethanol trong thiét bi Shocklet.

Két qua so sanh dugc dwa vao bang 2.

Bang 2. So sanh hi¢u suat chung cét

. Ham lwong TDH Lo
MTN Noi dung thu dworc (%) Ghi chu
1 | Chuwng cét trén day chuyén thiét bi SXTN bang hoi nwéc bao hoa 13,12 L&y gia tri trung binh
Chuwng cét trong phong thi nghiém (b6 thiét bi chwng cét tinh dau
2 Ny > > 13,96
thwe vat cua Buc)
. . N i Téng céac chat tan
3 Trich ly v&i dung mdi Ethanol (thiét bi Shocklet) 14,34 trong Ethanol
4 |Hiéu suét chwng ct so v&i chung cét trong phong thi nghiém 93,98
5 | Hiéu suét chung cét so véi trich ly bing Ethanol 91,49
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Nhan xét:

Hiéu suit chung cat cua hé théng thiét bi
SXTN khi chung cét bang hoi nudc bao hoa
trung binh dat 93,98% so véi chung cat trong
phong thi nghiém va trung binh dat 91,49% so
v6i trich ly bang dung méi Ethanol trong thiét
bi Shocklet.

4.4. Panh gia chit lwgng tinh diu

Ngoai phuong phap chung cét, chit lugng
tinh dau hdi phu thudc vao rat nhidu yéu td
khéac nhau, nhu diéu kién 1ap dia, mua vy, thoi
diém thu hai... Boi vay, tor mot loai nguyén
liu qua hoi giéng nhau, mét s tinh chat hoa -
1y co ban ctia TDH thu dugc trén ddy TBSX
thir nghiém khi chung cét véi hoi nuéc bio
hoa duge so sanh véi TDH chung cit trong
phong thi nghiém. Két qua ¢ bang 3.

Bang 3. So sanh chit luong TDH

TT Chisé TDH chwng cét bing hoi bdo hoa | TDH chwng cét trong phong TN
1 |Mau séc, thang mau 16 1-4 1-4
2 | Tytrong & 25°C, g/ml 0,9699 - 0,9858 0,9712 - 0,9863
3 | Chisb khuc xa 1,5508 - 1,5569 1,5523 - 1,5597
4 |Piém déng, °C 16,2-17,1 16,1-17,2
5 | Té&ihan séi, °C 192 - 205 196 - 207
Nhan xét: v6i trich ly bang dung méi Ethanol trong thiét

Céc chi sb hoa - 1y cia TDH chung cat bang
hoi nudc bio hoa trén diy chuyén thiét bi
SXTN khong c6é su khac biét so véi TDH
chung cit trong phong thi nghiém.

V. KET LUAN VA KIEN NGHI

5.1. Két luin

Thoi gian chung cat TDH bang hoi nuéc bio
hoa ty 1& nghich v&i nhiét do cia hoi. Néu
chung cit TDH bang hoi bdo hoa & nhiét do
tir 141 - 150°C thi thoi gian chung cat duoc
rit ngan hon 4,7 1an (bang 21,2%) so véi thoi
gian chung cét thong thuong.

Trong khoang nhiét d hoi bao hoa tir 111 -
150°C, lugng TDH chung ct dugc khong phu
thudc vao nhiét do cua hoi;

Hiéu suét chung cit cua hé théng thiét bi
SXTN khi chung cét bang hoi nudc bio hoa
trung binh dat 93,98% so voi chung cat trong
phong thi nghiém va trung binh dat 91,49% so

bi Shocklet.

Céc chi sb hoa - 1y co ban ciia TDH chung cat
bang hoi nuéc bio hoa trén day chuyén thiét
bi SXTN khong cé sy khac biét so véi TDH
chung cét trong phong thi nghiém.

5.2. Kién nghi

Dé c6 mot cai nhin tong thé hon trong viéc
xé4c dinh mdi twong quan giita thoi gian chung
cit TDH bang hoi bdo hoa v6i nhiét do cua
hoi, can tién hanh thir nghiém chung cit thém
& khoang nhiét d hoi cao hon cta ndi hoi (tir
151 - 165°C).

Do ngudén nuéc & cac khu vuc mién ndi
thuong c6 do cing cao, nén nudc trude khi
cap cho ndi hoi hoat dong can phai duoc 1am
mém. Mic dau trong ddy chuyén san xuat da
dugc trang bi mot by phan lam mém nudc,
nhung sau mot thoi gian hoat dong (tur 1 - 2
nam, tuy thudc vao do cting cia nudc) phai
thay thé vat liéu 1am mém, twong ddi kha ton
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kém cho nguodi san xuat. Bdi vay, trudc khi
trién khai chung cat TDH bang hoi bao hoa
can c6 phuong an hoéi luu nudc ngung cap tro
lai cho ndi hoi. Diéu nay c6 cac vu diém sau:
Han ché dén murc thap nhat ngudn nudc thai;
Tiet kiém dugc ngudn nudc phuc vu cho san
xuat va kinh phi thay thé vat liéu lam mém,;

Giam chi phi vé nhién liéu dbt 1o (nhiét do cua
nudc ngung luén cao hon nhi¢t do nudc thong
thuong; 45°C so voi 20 - 25°C);

Tan thu duogc phﬁn khéi luong tinh dau con
lan trong nudc ngung (phan 1én nudc ngung
ciia qué trinh chung cét tinh dau 1a nudc bio
hoa tinh dau).

So do6 hoéi luu nudc ngung nhu sau:

Ghi chu:. 1 - Bé chl'ra,nuéc cép cho ndi hoi;' 2 - Thiét bi lam mém nuécﬂ; 3 - May bom; 4 - Nbi hoi‘; 5 - N(A)iﬂchung
cat; 6 - Thict bi lam lanh; 7 - Thiét bi phan ly tinh dau; 8 - Bé chira nudc bao hoa tinh dau; 9 - Bé xur ly

nudc thai;
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