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TUYET DOl HOA CON ETHANOL BANG PHUONG PHAP
KHONG DUNG TAC NHAN HOA HOC
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1. MO PAU

Cbdn ethanol nhan dugc bang cdc phuong phdp chung cit thong thuong khong thé c6 ham
Iwgng 16n hon 95,7% khoi luwong cht chinh, béi vi gid tri nay tuong Gmg voi ham luong cua n6
trong hon hop ding phi,duoc tao bai ethanol véi nudce & dp suat tiéu chuan.

Song d6i v6i mot sb muc dich sir dung nhu trong cdc nganh cong nghiép son, cong nghlep
dugc pham, mi pham va nudc hoa yéu cau ethanol hau nhu khéng chira nude. Con tuyét ddi
duogc dung trong cong nghiép tong hop hitu co, né con duoc st dung rong rii trong cic phong
thi nghiém.

Cdn tuyét dbi, tao céc hon hop ben v6i xang dugc su dung rong rai & nhiéu nuéc nhu nhién
liéu dong co [l -7]. ba khang dinh rang viéc cho thém con tuyét d6i vao xang s€ nang cao cic
tinh chat chdng kich nd cia nhién liéu, do d6 cho phép sir dung mirc do nén nhién liéu cao hon.

Tai My, dé ning cao d¢ sach sinh thdi cia nhién liéu trong nam 2002 - 2003 da xay dung
hon 30 nha mdy san xuat nhién li¢u ethanol tir ngo.

Tai vién Ho4 hoc tmg dung - Trung tdm Khoa hoc Nga, Lién bang Nga dang trién khai
thanh cong cdc cong trinh vé hop kim ho4 nhién lidu dong co bang cic cht phu gia trén co s¢
cdn ethanol tuyét d6i chira cdc phire chét co kim [8], va vé nghién ciru cdc cong nghé tiét kiém
nang lugng dé san xuét cdn ethanol tuyét d6i [9]. Céc chit phu gia nay khi cho vao xang cho
phép néng cao chi s6 octan 1én 3 - 4 don vi, cling nhu giam d¢ doc hai cua khi thai dén 30 - 50%,
1a mot trong cdc giai phdp quan trong nhét dé giai quyet céc van dé& mai sinh.

Viéc khtr nuée cia con ethanol ,co thé duogc tién hanh nhu viée su dung céc tic nhan phan
tach (benzen, hecxan, cac tic nhan ran) [7, 10 - 24], ciing nhu viéc khdong st dung chiing (cac
phuong phap mang loc) [25 - 30], , phuong phap khdng dung tdc nhan hod hoc- PSD [9, 33].

Phuong phdp khir nude trong codn béng chung cat déng phi dugc st dung rong rai nhét
trong cong nghiép [7, 10 - 15].Phuong phdp nay lan dau tién da dwoc S. Tung [7] sir dung dé tich
nuée. Cu tir tao hdn hop dang phi duoc st /dung la benzen, chat nay tao thanh vdi ethanol va
nuée thanh cdc hdn hop déng phi hai va ba ciu tir. Hon hop ba cdu tir ethanol- benzen — nudc c6
nhiét do soi thép nhat. Boi vay khi chung cAt hdn hop cdn nude voi sy ¢ mit cua benzen thi
trudce tién hdn hop ba ciu tir nay s& bay hoi nhu san pham dau mang theo hau hét lugng nuée cé
trong hé chung cit. Dung dich di vao hé thdng thiét bi tuyét d6i hod con can phai chira khong
nhé hon 80% khdi luong con. Két qua ciia qué trinh chung cit 12 & phan déy thap nhan duoc con
tuyét ddi,trong trudng hop nay né 1a san pham dudi. Téc nhan tao hdn hop déng phi c6 thé dugc
su dung 1a hecxan, tricloethylen, .

Phuong phdp chung cét trich i 1a phuong phép it dugc s dung nhét, & day chu tir phan
tdch duogc dua ra khoi qua trinh cung véi chit 16ng cla buong chung,con san pham chinh 1a phan
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doan dau [16 - 19].Chat trich 1i duoc sir dung la triethylenglycol, monoethylenglycol, hdn hop
ethylcarbonitryl va ethylenglycol ...

Phuong phdp tuyét ddi hod con bang cdc dung dich mubi ciing da duge d& xuét [20 - 24].
Nguyén ly cua phuong phap da duoc Marle S. [20] trinh bay va dugc tom tét 12 hén hop xu ly ¢
dang hoi dich chuyén trong thdp chung cit ngugc ch1eu v6i dung dich mudi chay xuong. Chét
hoa tan dugc sir dung la: axetatkali, cloruacanxi, mubi 4n, axetatnatri ... Theo cdc sb liéu cuia
cOng trinh [24] thi cloruacanxi la chét cho kha nang tach tét nhat.

Dé 1am khan con c6 thé sir dung phuong phép hap phu [25, 26]. Zeolit dang NaA, NaX,
CaA, CaX cling da duoc nghién ctru. Qud trinh duge tién hanh trong cdc diéu kién dong vai viée
st dung 95,5% ethanol chung cit.Pa xdc dinh rang hiéu suat khir nuéc bi gidm theo thur ty cic
chat hap phu NaA > NaX > CaX > CaA. Nhuoc diém cua phuong phdp nay 12 mit mat mot
Iwgng con rét 16n do né bi hiit bai zeolit.

Tu nhiing d}eu trinh bay trén day cho thy rziﬂng hau hét cic phuong phép tuyét dbi hod con
ethanol da néu déu c6 cdc nhuge diém nhu 1am ban san pham chinh boi céc tic nhan phén tach,
cdc van d€ moi trudng, thict bi cong kénh. Van de téi sinh cdc chat phén tich dan dén lam tang déng
ké céc chi phi dau tu va chi phi san xuat, cling nhu lam tang nang lugng cia qud trinh san xuat.

) Déi voi cic nganh cong nghiép nhu dugc pném, thuc phém, nudc hoa, dién tu, ciing nhu
doi voi cac nghién ciru chuyén nganh thi yéu cau con tuyét doi phai cé do sach cao.

Dé nhan duoc cdn ethanol tuyét di do sach cao wu viét nhat 1a dp dung céc phuong phap
khtr nude khong dung tac nhan hod hoc.

Hau hét tit ca cdc phuong phdp da biét déu dua trén viéc tuyét di hod con da duoc lam
sach khoi cdc tap chét hiru co ctia con ethanol.

Phuong phép nhan con khan tryc tiép tir dich 1én men ciing da duoc biét dén, song né dua
trén vi€c s dung tic nhan phan tach bo sung la benzen.

Phuong phép tuyét d6i hod con nho mang loc la phuong phdp twong dbi 6 trién vong [27 -
32, 35], song phuong phép nay yéu cau phai sir dung con dd sach cao, da tich cic tap chat hitu
co ra khoi con va chi can tach lugng nudce du.

2.UNG DUNG CONG NGHE KHONG DUNG TAC NHAN HOA HQC (PSD) BE SAN
XUAT CON TUYET POI BQ SACH CAO TAI VIEN HOA HQC CAC HQOP CHAT
THIEN NHIEN

Tai Trung tdm Khoa hoc Nga, Lién bang Nga da nghién ctru thanh cong cong nghé tiét
kiém nang lugng hi€u ndng cao, chira dung hang loat “ know- how ”, va thiét bi c6 ban quyén aé
nhén con tuyét d6i ethanol ma khong st dung céc tdc nhan phin tach (hinh 1) c¢6 kha nédng dong
thoi 1am sach khoi céc tap chat hitu co trong qua trinh tuyét dbi hoa con [9].

Ban chét ctia phuong phdp dugc dé xuét 1a nam trong vi€c str dung hé thong cdc thap chung
cét chuyén dung hiéu nang cao, c6 tro lyc thuy luc thap va lam viéc & cac dp suat khéc nhau.

Nguyén lidu dau vao c6 thé dugc sir dung:

- Cdn ethanol chung ct (c6 ham lugng nudc ~ dudi 4% thé tich);
- Cbn - nguyén liéu (c6 ham lugng nudc ~ 12%);

- Con thd (c6 ham luong nudce ~ 60% thé tich).
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Theo cong nghé nay c6 thé nhan dugc con ethanol v6i ham lwgng nude khong 16n hon
0,3% kh01 Iwgng (0,2% thé tich). Phu thudc vao yéu cau cua bén dat hang hé thiét bi tuyét db6i
hod cdn ethanol c6 thé san xudt véi cong suét tir 100 lit dén 500.000 lit / ngay dém.

Trong truong hgp tang ham luong céc tap cht hitu co trong cdn ethanol ddu so véi céc chi
tiéu yéu célu, n6 c6 thé duoc lam sach bd sung khdi céc ete phtc, diu fusen, cac axit htru co...

Hé théng thiét bi tuyét dbi hod cdn c6 thé 1am viéc doc 1ap hodc duge st dung nhu mot
modun cong ngh¢ ghép n6i.

Khi sir dung hé thong thiét bi tuyét d6i hod con doc 1ap (nguyén liéu dau vao dugc sir dung 1a
cdn ethanol thurong pham) chi phi ning luong 1a 30 - 35 kg hoi nudc / kg con tuyét ddi (hinh 1).

Phuong 4n c6 trién vong va duoc quan tdm 12 khi cong nghé dé xuét dugc ghép ndi véi cic
nha méy dang san xuét con ethanol.

So db miu dé nhan cdn chung cét tir cdn thd hodc con-nguyén lidu dugc trinh bay trén hinh 2.

N6 bao gdm thdp con thd (KJ) va thdp tinh ché (KP), trén céc thdp nay xay ra viéc tdch
céc tap chit va tich nudc ra khoi hdn hop siéu déng phi. Nhu cdu niang lwong (chi phi hoi qué
nhiét) ¢ giai doan chung cat con tho 1a 1 - 1,2 kg/ kg, & giai doan tinh ché 12 2,8 - 3,0 kg/ kg.

So db nhan cdn tuyét dbi ethanol tryc tiép tir con thd hay con nguyén liéu dugc trinh bay
trén hinh 3.

O day, phy thudc vao ché d6 1am viéc c6 thé san xuit ra hodc cdn thuong phém hodc cdn
tuyét dbi v6i ham lugng céc tap chét hitu co khong 16n hon 50 ppm. Ning lugng (chi phi hoi qua
nhiét) khi san xuét con tuyét ddi tir con thd hodc cdn nguyén li¢u 16n hon so véi ndng luong san
xuét con tinh ché 12 tir 0,2 - 0,5 kg/kg. Chi tiéu nay thap hon nhiu so vé6i cic phuong phép
tuyét dbi hod con khéc.

Vi du khi tuyét d6i hod cdn ethanol bang benzen chi phi hoi quéd nhiét 1a 1,5 - 2,0 kg/ kg,
cdn trong san xudt ethanol nhién liéu véi viée sir dung hecxan [34] 1a4,5 - 5,0 kg/kg.

Viéc ghép ndi modun tuyét ddi hod con vao nha mdy san xuat con dang hoat dong c6 thé
thuc hién theo so d6 song song (hinh 4). Trong trudng hop nay san xuét con tinh ché va con
tuyét dbi dugc tién hanh dong thoi.

Cong nghé dé dang dugc ghép ndi vao cdc nha mdy con dang hoat dong, thém vao dé
phuong 4n khi tuyét d6i hod cdn duoc tién hanh truc tiép tir con thd véi viéc 1am sach dong thoi
khoi cdc tap chét hitu co ¢6 nhidu wu diém hon so véi phuong dn nhan con ethanol sach,roi sau d6
méi tién hanh tuyét d6i hod con tir cf"m sach vi céc chi phi ndng hrong b6 sung & déy 1a nho nhat.

H¢ thong thiét bi dau tién vé nhéan con ethanol tuyét dbi bang phuong phap khong dung téc
nhén hoa hoc véi viée st dung céc thap chung cat chuyén dung da dugc trién khai thuc hién tai
Lién bang Nga vao nam 2007.

Vao ndm 2008, Trung tim Khoa hoc Nga, Lién bang Nga va Vién Ho4 hoc cic hop chét
thién nhién (INPC), Cong hoa Xa hoi chil nghia Viét Nam da hop luc xay dung tai Viét Nam
mot hé thong thiét bi nhan cdn ethanol tuyét dbi do sach cao bang phuong phap khong ding tic
nhan hod hoc tir con nguyén liéu voi ndng d6 con dau 1a 95,5% thé tich.

Phia Viét Nam da ché tao va 1ap dit thiét b theo tai liéu ki thuat cia Trung tim Khoa hoc
Nga mot hé thong thiét bi cong suat 125 lit/ ngay dém (hinh 5).

Vao nam 2010 hé thong thiét bi nay da dugc dwa vao van hanh 6n dinh.

Hé thong thiét bi ding cho muc dich san xut con tuyét ddi gdm hai loai san phdm «A» va
«B» (bang 1).

Céc chi tiéu thuc té do hé thng thiét bi cung cip dugc dua ra trong bang 2.
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Nho viée st dung phwong phép tuyét dbi hod con khong dung tac nhan hod hoc,trén hé
thong thiét b nay da san Xuét ra con tuyét db6i thuong pham khong chira céc tac nhan gay ban
ngoai lai va c6 thé sir dung khdng han ché trong cong nghié€p duogc, thuc pham nudc hoa, dién
tir, nghién ctru khoa hoc...
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Hinh 4. Phuong 4n td chirc san xuét dong thoi véi viée san xudt con tinh ché va con tuyét ddi
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3. KET QUA VA THAO LUAN

Bang 1. Cdc chi tiéu dam bao chét lugng san pham

A P gen DPic tinh
Tén chi tiéu Loai B | Loai A
Hinh déng bén ngoai chat 1ong trong sudt khong c6 cic
hat ngoai lai

Mau sic chit 16ng khong mau
Phén trdm thé tich (ph?m tram khdi luong) cdn ethanol,
% khong nho hon 99,5 (99,2) 99,8 (99,65)
Ham lugng nude phan trdm thé tich (phan tram khdi
luong),% khong 16n hon 0,5 (0,8). 0,2 (0,35).
Téng ham luong cic tap chét hitu co, ppm, khong 16n hon 20 18
Trong do:
Nong d6 khéi luong cic aldehyd tinh cho con khong nudc,

A1 0,5 0,5
ppm, khong 16n hon
Ndng d6 khéi lugng céc rugu fusen (1-propanol, 2-propanol,
ruou izobutylic, 1- butanol, rugu izoamylic) tinh cho con 2,5 2,0
khong nudc, ppm, khong 16n hon
Nong d6 khéi lugng cic ete phirc tinh cho con khéng nudc,

N 1 2,5 2,0
ppm, khong 16n hon
Ndng d6 khéi luvgng ruou metylic tinh cho con khong nudc,

P 5,0 5,0
ppm, khong 16n hon
Ndng d6 khéi lugng céc axit tw do (khdng tinh CO,) tinh cho

A o . N 5,0 5.0

con khdng nudce, ppm, khdng 16n hon

Bang 2. Céc chi tiéu thyc té nhan dugc trén hé thong thiét bi dat tai Vién hod hoc cc hop chét

thién nhién

Tén chi tiéu

DPic tinh

Hinh dang bén ngoai chat 1ong trong sudt khong c6
cac hat ngoai lai
Mau sic Chat 16ng khong mau
Phan tram thé tich (phﬁn tram khéi lugng) cdn ethanol,
A . 99,98
% khong nho hon
Ham luong nude phan trim thé tich (phan trim khi
N 0,05
luong),% khong 16n hon
Téng ham lugng céc tap cht hitu co, ppm, khong 16n 16

hon
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Trong do:

Ndng d6 khéi lugng céc aldehyd tinh cho cn khong

nudce, ppm, khong 16n hon 0.5

Nong d6 khéi lugng cic rugu fusen ( 1-propanol, 2-
propanol, rugu izobutylic, 1- butanol, rugu izoamylic) 1,95
tinh cho con khong nude, ppm, khong 16n hon

Nong d6 khéi lugng cic ete phirc tinh cho con khong

nude, ppm, khong 16n hon L5
Ndng d6 khéi lugng ruou metylic tinh cho con khong 33
nudce, ppm, khong 16n hon ’

Nong d6 khéi lugng cic axit tw do (khéng tinh CO,) tinh 43

cho c6n khong nudc, ppm, khong 16n hon

Tir céc két qua nhén dugc cho thay san xut con tuyét dbi bang phuong phép khong dung
tdc nhan hod hoc cho phép nhan dugc san pham c6 chat luong rét cao (tong ham lugng céc tap
chit hitu co 12 16 ppm hodc thap hon, nong do cdn ethanol dat 16n hon 99,9%). So sanh vé6i
céc san pham cung loai ctia céc hing san xuat hod chit c6 tiéng trén thi truong thé gioi nhu
san pham cua hang Merck (Puc) thi san pham nhan duoc trén He thong thiét bi san xuat con
tuyét d6i bang phuong phép khong dung tic nhan hod hoc duogc dat tai Vién Hod hoc cac hop
chat thién nhién c6 chat lugng cao hon rat nhiéu (san pham cta hing Merck loai tot nhat c6
nong d6 con 12 99,98%, tong ham lugng céc tap chit hitu co 12 730 ppm, dugc ban voi gid 75
EURO /L).

4. KET LUAN

Cong nghé san xut con tuyét ddi bang phuwong phép khong diing téc nhan hod hoc 1a
cong nghé tién tién da dugc trién khai ap dung thanh cong tai Vién Hod hoc cac hop chét thién
nhién, cho phép nhan dugc san pham con tuyét dbi do sach cao véi tong ham luong céc tap
chit hiru co < 16 ppm, néng d6 con ethanol dat > 99,98% va chi phi san Xuét thép 1a sén phém
¢6 d6 sach cao nhat & Chau A va trén thé gidi hién nay.

V6i cong suét 125 lit/ ngdy dém, Hé thong thiét bi c6 thé dap tmg day dii cho céc nhu
ciu nghién ctru trong Vién, ciing nhu cic nhu cau vé con tuyét ddi @6 sach cao cho cdc don vi
nghién ctru khac cua Vién Khoa hoc va Cong nghé Viét Nam.

SUMMARY
DEHYDRATING ETHANOL BY REAGENTLESS METHOD

Dehydrating ethanol. Applications Absolute ethanol. Fuel ethanol. Technology for
dehydration ethanol using separating agents (hexane, cyclohexane, benzene,
etc.).Dehydration ethanol without separating agents. Experience in implementing the
installation of dehydration ethanol by reagentless method in INPC, Socialist Republic of
Vietnam.
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MOT SO HINH ANH VE HE THONG THIET BI TUYET POl HOA CON ETHANOL BANG
PHUONG PHAP KHONG DUNG TAC NHAN HOA HOC BUQC XAY DUNG TAI VIEN
HOA HQC CAC HOP CHAT THIEN NHIEN

e y

Heé théng thiét bi tuyét dbi hod cdn biang phuong phéap khéng ding tic nhan hod hoc cong suit
125 lit/ ngay dém.

Mot phan bd phan chung cat dudi dp suat Am (chin khong ) - Thap K-1 nhin tir phia truge, T.2
= NAM i W P 1% B | - .
’ N KHOAOCUA CONC AT THEN NHIEN ‘
HE THONG THIET BJ TUYET DOI’HOA QON BANG
, PHUONG PHAP KHONG DUNG TAC NHAN HOA HOC
[ YCTAHOBKA ABCOMIOTUPOBAHMA CTIUPTA
BE3PEArEHTHbIM METOAOM

H If hc Ho ENVIEN KHOA HOC
‘ NG TRIHHOP TAC GIAVIEN HOAHOC CAC HOP CHAT THEN NHIE 0
’ ;CONGNGHE VIETNAM VA VIEN HOA HOC UG DUNG -TRUNG TAM KHOAHOC NGA

COBNECTHWIO5BEKT COTPYIHAHECTBA NEKEDY INSTTUTE OF NATURAL
[ PRODUCTS CHENISTRY BbETHAM) H OTY1 "PHL ‘TPHKTACHAR XUHHS (POCCHS)

Heé thdng thiét bi tuyét d6i hod cdn bang phuong phip khong ding tic nhan hoa hoc cong suit
125 1it/ ngay dém.

Téng 1 nha khung thép 06 ting cao 24 m, noi bd tri modun tuyét dbi hoa con
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He¢ thdng thiét bi tuyét d6i hod cdn bang phuong phép khong ding tic nhan hod hoc cong suét
125 1it/ ngay dém.
Toan canh khu vye bd tri hé théng thiét bi tuyét’d(')i hod con bé‘gng phuong phdp khong dung tdc nhan hod
hoc, bao gdbm: Nha khung thép, Tram diéu khién, B phan kiém tra phan tich mau, bo phan dong chai,
nha ndi hoi, kho chtta nguyén li¢u, kho chra san pham...

Loi cdm on. Cac tac gid xin chan thanh cdm on GS. VS. Bang Vi Minh, nguyén Chu tich Vién
Khoa hoc va Cong nghé Viét Nam, GS. Nguyén Khoa Son, nguyén phé Cha tich Vién Khoa hoc
va Coéng nghé Viét Nam, GS. Chau Van Minh, Chu tich Vién Khoa hoc va Céng nghé Viét Nam,
nguyén Vién trwéng vién Hoa hoc cac hop chét thién nhién va cac T chirc gilp viéc Cha tich
vién da nhiét tinh Gng ho va gilp d& trong subt quéa trinh xay dwng va trién khai Dy &n, tao diéu
kién thuan loi dé thwe hién thanh cong Dw an nay.
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