Co6ng nghé chiét tich bang phwong phap CO2 ¢ trang thai siéu téi han (SCO2)
1. Lich sir ctiia phwong phap SCO, [1]

Nhitng dac tinh cua khi nén CO, da dugc quan tdm cach day hon 130 nam. Nam 1861,
Gore 1a nguoi phat hién ra CO, long c6 thé hoa tan comphor va naphtalen mot cach dé
dang va cho mau rat dep nhung lai kho hoa tan cac chat béo. Tuy nhién, tir nim 1875-
1876 Andrew lai la nguoi nghién cuu vé trang thai si€u t&1 han cua CO,, tic la
CO, chuyén tir trang thai 10ng sang trang thai khi nhung van chwa dat ¢ dang khi hoan
toan ma & diém giita cta hai trang thai 16ng- khi. Nhitng két qua cua ong do vé ap suat,
nhiét do CO, & trang thai ndy rat gan véi cc so liéu ma hién nay dang sur dung.

Mot thoi gian sau, Buchner (1906) ciing cong bd vé mot s6 hop chat hitu co khé bay hoi
nhung lai ¢6 kha nang hoa tan trong SCO, cao hon nhiéu trong CO, 1ong.

Niam 1920 — 1960 hang loat cac cong trinh nghién ciru vé dung moi & trang thai siéu téi
han ra doi. D6 1a cac dung mdi nhu: etanol, metanol, di-ethyl eter.. va cc chat tan dung
dé nghién ciru: cac chét thom, tinh dau, cac din xuat halogen, cac tri-glyxerit va cac hoat
chat hiru co khac.

Mic du vay CO, van dugc lya chon dingu trong phuong phap niy vi né cé cac tinh chat
ma dung méi khac khong co.

Cho dén thap ky 80, cong nghé SCO2 mdi that su pho bién va dugc nghién ciru mot cach
sau rong hon.

2. Phwong phap SCO2
2.1. Nguyén ly ciua phwong phép

Bat ky dung moi nao cling s€ & trang thai si€u tdi han néu ton tai ¢ nhiét d¢ va ap suat
trén gia tri té1 han.
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DP6i voi mdi chat thong thuong, dudi mdi mot diéu kién nhat dinh ching sé ton tai & mot
trang thai nao d6 trong 3 trang thai rin, 16ng va khi. Néu nén chét khi t6i mot ap suat du
cao, chat khi s& hoa 1ong. Tuy nhién, c6 mot gia tri ap suat ma & d6, néu nang dan nhiét
d6 1én thi chat long ciing khong thé trd vé trang thai khi, ma roi vao mét vung trang thai
dac bié¢t goi 1a trang thai si€u téi han (supercritical). Vat chat ¢ trang thai nady mang nhiéu
dic tinh cta ca chét khi va chét 1ong, nghia 1a dung méi d6 mang tinh trung gian gitra khi
va long [2].

Vi vay khi CO, dugc dua Ién nhiét 4o, ap suét cao hon nhiét do, ap suét t6i han cta n6
(trén Tc = 31°C, Pc = 73,8 bar), CO, s& chuyén sang trang thai siéu ti han.

Tai trang thai nay CO, mang hai dac tinh: Pac tinh phan tach cua qua trinh trich ly va dac
tinh phan tach cua qua trinh chung cét.[3]

N6 c6 kha nang hoa tan rat tdt cac ddi tuong can tach ra khoi mau & ca 3 dang rén, long,
khi. Sau qué trinh chiét, dé thu hoi san pham chi can giam 4p suat thap hon ap suat toi
han thi CO, chuyén sang dang khi ra ngoai con san phdm duoc théo ra & binh hing.

O mdi diéu kién nhiét do, ap suat khac nhau s€ tuong ung voi mdi mot doi tuong can
chiét tach khac nhau.

2.2. Uu diém ciia phwong phap SCO2 so véi Cac phwong phap truyén thong.

San pham c6 chat luong cao: ddi véi tinh dau thi ¢6 mau, mui t nhién, khong 1an nhiéu
thanh phan khong mong muén, véi cac hgp chit tu nhién thi tach dugc cac chét c6 hoat
tinh cao.

Khong con lugng dung méi du

Téch cac hoat chat voi ham luong cao
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Khong gay 6 nhiém moi truong.

La mot phwong phéap c6 cong nghé cao va an toan véi cac san pham tu nhién

2.3. Uu diém ciia dung moi SCO2 [2]

Tinh chdt hod ly ciia SCO2

CO, 0 trang thai si€u tdi han c6 cac dac tinh ndi bat nhu:

- Strc cing bé mit thap

- B linh dong cao

- Do nhét thap

- Ti trong x4p xi ti trong cua chat long

- Kha ning hoa tan dé diéu chinh bang nhiét do va ap sut

Uu diém S0 véi cdco dung moi khac

- QOZ 12 mot chat d& kiém, ré tién vi no 1a san phidm phy cta nhiéu nganh céng nghé hoa
chat khac.

- La mot chét tro, it c6 phan Gng két hop véi cac chit can tach chiét.

- Khong bit lira, khong duy tri sy chdy.

- Khéong lam 6 nhiém méi truong.

- CO, khong ddc véi co thé, khéng dn mon thiét bi.

- C6 kha nang hoa tan t6t cac chatod tan hitu co & thé ran ciing nhu 1ong, dong thoi cling
hoa tan lan ca cac chat ‘thorm deé bay hoi. C6 su chon loc k}li hoa Ean, khong hoau tan’cécc’)
kim loai nang va dé diéu chinh cac thong so trang thai dé co thé tao ra cac tinh chat lya
chon khac nhau ctia dung moi.

- Khi CO, hoa hoi khong d¢é lai can doc hai.

CAc chdt 0 kha ndng tan tét trong SCO,

- Céc aldehyde, ketone, ester, alcohol, va cac halogen-cacbon c6 phan tir lugng nho va
trung binh.

- Céc hydrocacbon mach thang, khong phan cuc, phan tir lwong thap va c6 mach cacbon
dudi 20, cac hydrocacbon thom c6 phéan tir lugng nho.

3. Ung dung ciia phwong phap SCO2 trén thé giéi [4]

Hién nay cong nghé chiét bang SCO2 d3 va dang duoc ap dung phd bién dé chiét tach
cac hoat chét st dung trong cac nganh cong nghiép thuc pham, dugc pham, my pham,
cac hoat chat thién nhién...Mot s6 nuéc dd Gng dung coéng nghé ndy ¢ quy mod cong
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nghiép véi mot s6 san pham nhét dinh,uu trong d6 Pirc 14 nude dau tién c6 nha may cong
nghiép tach loai cafein ra khoi nhan ca phé ap dung cong nghé¢ SCO2 do hang HAG.A.G
xay dung vao nam 1979.

3.1. Ung dung trong cong ngh¢ tach cafein trong ca phé va che [5]

Nganh cdng nghé nuéc giai khat hién nay dang rat phat trién va thi hiu cta nguoi tiéu
ding ciing ngdy mot nang cao. Piéu ndy doi hoi cac nha san xut phai luon tim kiém cac
cong nghé moi dé c6 thé dap ung duoc chit luong va thi hiéu ngudi tiéu dung. Trong
cong nghé nudc udng ca phé va ché thi viéc loai cafein, mot chat kich thich than kinh
khong co loi cho stc khoé va giy vi chat dang 1a diém quan tdm hién nay cta cac nha
cong nghé.

Giai phap hitu hiéu 1a sir dung cong nghé SCO, dé chiét tach cafein ra khoi ca phé va che,
va da duoc ap dung lan dau tién ¢ Chau 4u, sau d6 1a Bic M. V4i cong nghé nay ham
lugng cafein c6 thé giam xudng chi con < 0.1% trong san pham.

3.2. Cac wrng dung khac [6]

- Phuong phap SCO, ciing dugc 4p dung dé chiét cac hoat chat tir hoa huplon dé ding
trong cong nghéuy bia va duoc pham véi san lwong 16n (6 Ptc san lugng chiét hoa huplon
bang céng nghé SCO2 1a 10.000 tin/ nim), san xuat san pham thyc pham c6 ham luong
chat béo thap va san pham khong cholesterol hodc cac san pham chirc nang khac.

- Béi v6i nghanh my pham va coéng nghé sinh hoc, phuong phap SCO2 diung dé chiét
tach cac tinh dau, nhat 13 cac tinh dau quy hiém nhu: tinh dau lavande, hoang dan, huong
lau, nhai, budi dé phuc vu cho cong nghi¢p san xuét nude hoa, dic biét 1a cac loai nude
hoa cao cdp va trong thuc pham. Tinh dau duoc chiét bang phuong phap ndy cé dic trung
tu nhién nhat, 3660 tinh khiét rit cao. Tach cac hoat chét hitu ich tur ngh¢, che, gung dé
lam chét chong oxy hoa, kem dudng da, vi du nhu chiét polyphenol tir ché xanh dé lam
chat chéng nhan da, chong oxy hoa, giit am cho da va polyphenol c6 trong kem danh
rang c6 tac dung diét khuan, hodc chiét hoat chét tur cay 16 hoi lam kem lam tréng da..

- Con trong nghanh duoc pham, cong nghé dung SCO2 dang duogc nghién ctru dé chiét
tach cac hoat chat chita bénh hodc ting cudng stc khoé tir cdc ngudn nguyén li¢u thao
moc.

- Khong nhiing 4p dung phuong phap nay trong cac nghanh cong nghiép san xuét cic san
pham c6 ngudn gde ty nhién, hién nay trén thé giéi con nghién ctru phuong phép nay doi
v6i cac nganh cong nghiép khac. Tai Bi, nguoi ta dang nghién ciru dé dua cong nghé
SCO2 vio viée tach cac nguyén to hiém va cic nguyén td phong xa trong nghanh cong
nghiép xa hiém. Do d6 ta c6 thé thay viéc st dung phuong phap dung SCO2 s¢ mo ra
mot phuong phap ky thuit méi ma tiém ning cua nod ¢ tac dong 16n dén nhiéu nghanh
cong nghi¢p quan trong trén thé gidi.
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CO, & trang thai 1ong tir trong binh chira khi véi ap suét (50-55 bar) dugc din qua thiét bi
truyén nhiét 1am lanh xubng khoang nhiét d6 0-1°C dé ting ty trong dong dung moi
CO, léng trude khi vao bom cao ap. Bom cao ap nén CO, vao binh chiét & ap suit lam
viéc da dat trude. Nhiét d6 cua CO, trong binh chiét duoc diéu chinh ty dong bang hé
thong diéu khién Fuzzy logic (4) nhim duy tri trang thai 6n dinh & nhiét do chiét.
Concrete cung v6i dong SCO, ra khoi binh chiét qua van thao s6 1 tiép d6 dugc giam
4p bang van thdo s 2, dich chiét di vao binh tach da dit trude nhiét d6 6n dinh 35°C va
tai ddy CO, hoa khi tach ra khoi san pham.
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Nguyén ly hoat ddng va sw bién ddi trang thai cia CO, trong qua trinh chiét
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Khi CO, luc ban dau trong binh chira & trang thai 1 (Xem hinh 3), thudng 14 4p suat trong
khoang 45 — 55 bar, nhiét o 12 — 20°C. Khi duoc ha nhiét d6 ¢ diéu kién ding ap tur
trang thai 1 sang trang thai 2, CO, léng t6i nhiét d6 0-1°C va ty trong tang dan 1én, & didu
kién nay CO, 16ng co thé pha tron véi cac co-solvent dé dang. Quan trong hon, khi CO, &
thé 16ng va c6 ty trong cao, thi d& st dung bom cao ap dé nén 1én ap suit cao va diéu
chinh luu lwgng vao binh chiét thuan lgi.

Qua bd phan lam lanh, CO, ldng dugc bom cao &p nén qua van diéu chinh luu luong vao
bd phén trao doi nhiét dé diéu chinh ty trong va do nhdt phit hop véi yéu cau cong nghé,
CO, dat t6i trang thai 3 bén trong binh chiét. CO,long tir trang thai 3 duoc gilt ¢ diéu
kién dang 4p va tang nhiét 46 dan dan dé chuyén CO, léng sang trang thai siéu t&i
han 4 trong binh chiét.

Qua trinh chiét nguyén li¢u thuc vat bﬁng CO, siéu t6i han c6 thé thuc hién lién tuc hodc
gian doan tiy theo yéu cau cong nghé. Van bao hiém an toan ap sudt cho hé thong chiét
(mang 3 — Rupture disk — Hinh 2.2) duoc lap trén dudng ddn CO, vao binh chiét.
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Két thiic qua trinh chiét, dich chiét dugc din vao binh phan tach. Tai ddy qua trinh tach
concrete ra khoi CO,. Trang thai tir 4 tr& vé trang thai 514 qué trinh giam ap. Khi dich
chiét vao binh phan tach (5 ® 1) dé tao cic phan doan khac nhau thi c6 thé chon cac gia
tri ap suat P va nhiét do thich hop.

Vi hé thiét bi dugc sir dung trong dé tai, do luu lwong nhé nén hé thiét bj khong thu hoi
CO,. Trong san XUét cong nghiép, khi CO, tach ra dugc sir dung tuan hoan tré lai.

Tai ligu tham khdo

1. S.S.H.Rizvi, Al Benado.(1986). Supecritical fluid extraction: Fundamental principle
and Modeling Methods. Food Technology. 40(6) 55-65.

2. S.S.H. Rizvi. Supercritical fluid Processing of food and biomaterials.

3. M. Mukhopadhyay. Natural Extracts Using Supercritical Carbon Dioxide. CRC Press.
2000.

4. R. J.P. Cannel. Natural producter isolation. Humana Press. Inc. 1998.

5. Hubert, P.; Vitzthum, O.F. 1978. Extaction of hop, spices, and tabaco with supecritical
gases. J. Angew. Chem. Int. Ed. Engl. 17, 710.

6. S.S.H.Rizvi, Al Benado.(1986) Supecritical fluid extraction: Operating principle and
food applications. Food Technology. 40(7) 57-64

Nguon: hoahocngaynay.com



