Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do Sb 21 - 2024

CAC PHUONG PHAP SAN XUAT CON TUYET POI

Phan Vin Thom” va Truong Thi Xuin Mai
Truong Dai hoc Tay Do
("Email: pvthom@tdu.edu.vn)
Ngay nhdn: 06/10/2024
Ngay phdn bién: 14/10/2024
Ngay duyét dang: 15/11/2024

TOM TAT

Con tuyét doi (con goi la con khé) la mét logi nguyen liéu dwoc si dung rong rdi trong nhiéu
nganh kinh té quoc ddan. Con khé cé thé dimg dé san xudt cao su tong hop, to nhdn tao, lam
dung moi hitu co trong cdc nganh chdt déo, vai sgi va ky nghé my 5 pham. Muc tiéu cia bai
viét nham gidi thiéu cac phwong phap chung cdt con tuyet doi voi thanh phan Ethanol 100%.
Phuwong phap san xudt méi la phwong phap héa — Iy két hop. Két qua ciia phwong phdp nay
la chat heong san pham dat muc tiéu dé ra.

Tir khoa: Con tuyét doi, phiong phdp chung cdt hda — Iy két hop

Trich ddn: Phan Van Thom va Truong Thi Xuan Mai, 2024. Céc phuong phép san xuét con
tuyét doi. Tap chi Nghién ctru khoa hoc va Phat trién kinh t€ Trudong Pai hoc Tay
bo6. 21: 73-83.

"PGS.TS. Phan Vin Thom — Uy vién Hgi dong Truong, Truong Khoa Pao tao sau dai hoc, Trrong
Dai hoc Tday Dé
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_ 1.SOLUQC VE CON TUYET POI
O TRONG NUOC VA NGOAINUGC

Con tuyét ddi duoc didu ché tir phong
thi nghiém cach day hon mot Thé ky. Trai
qua qué trinh phat trién cia cong nghé
hoéa hoc, vat ly va cac nganh khoa hoc
khac, k¥ nghé san xuat con tuyét ddi ngay
cang tro nén da dang va phong phi. Hang
nim, cdn tuyét ddi duoc san xuit ra trén
toan Thé gidi khoang tir 20 - 30 triéu lit.

O nudc ta, trude day thudng nhap con
kho tr Trung Qudbc, Hungari, Nhat
Ban,... Hién nay, da c6 mdt vai co so san
Xuat v6i ning suat nho, chat luong chua
that t6i uu va gia thanh con kha cao.
Riéng & khu vuc Pong bang song Ciu
Long, chura ¢6 noi nao san xuit theo quy
mo cong nghiép. Véi sb luong con tuyét
dbi tir 150.000 - 200.000 lit/nim, chung
ta chi méi dap ung dugc mot phan nhu
cau cta kinh té - x4 hoi trong tinh hinh
phat trién moi.

2. CAC PHUONG PHAP SAN
XUAT CON TUYET POI

2.1. Phwong phap héa hoc

Phuong phép nay tién hanh bang cac
phan ng héa hoc, thuong (}ﬁng trong cac
phong thi nghiém, ndng suat nhd.

- Hidrat hoa anken dé c6 rugu Ethanol

dd.H,S0,
C,H, + H,0 ——5 C,H-OH
Thily phan din suit halogen trong
dung dich kiém dé c6 con tuyét doi
tO
C,H<Cl+ NaOH - C,H;OH + NaCl
- C6 thé san xuat con tuyét doi tir tinh bot.

+ t0

(CoH1005), + NH,0 — nCeH,,04
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men
TlC6H1206 — 2C2H50H + 2C02 T

- C6 thé san xuét con tuyét (,iéi béng
cach thuy phan xenluloza giong nhu
phuong phép di tir tinh bot.

- C6 thé san xuit con tuyét doi tur
Andehit axetic
0
C,H,0 +H, —  C,H,OH
2.2. Phwong phap tién hanh duéi ap
suat chan khong (khoiang 40-70 mmHg)

Phuong phap nay it ding vi qua trinh
phtrc tap, diéu kién tao chan khong khé khan.

2.3. Phwong phap ding mang siéu lgc

Pay la van dé dugc nhiéu nha khoa hoc
quan tdm nghién ctru hién nay. Ho can ctr
vao kich thudc va dac tinh cua phéan tu
Ethanol va nudc dé ché tao ra mot loai
mang dic biét dé tach nudc ra khoi ruou.

2.4. Phwong phap hép thu

Dung mdt loai dung méi cé tinh chon
loc va c6 dac tinh hoa - 1y khac xa voi
Ethanol dé hép thy hoi Ethanol. Sau d6
tién hanh hoan nguyén dung moéi va thu
hoi con tuyét di.

2.5. Phwong phap héap phu

C6 thé sir dung mot chat hap phu dic
biét dé hap phu hoi Ethanol r6i thuc hién
qué trinh nha nhdam hoan nguyén cht hap
phu va thu hdi Ethanol nguyén chat.

2.6. Phuong phap trich ly

Nguoi ta c6 thé sit dung mét loai dung
moi hay mot chét ran c6 tinh chon loc dé
tach nudc ra khéi dung dich con Ethanol.
Sau d6 hoan nguyén dé thu hdi dung moi
hay chét ran dung dé trich ly.
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2.7. Phwong phap chung luyén

DPay 1a phuong phap phd bién nhét
hién nay. Theo phuong phap nay, nguoi
ta tién hanh chung luyén dic biét: Chung
luyén dang phi va chung luyén trich ly

3. SAN XUAT CON TUYET POI
BANG PHUONG PHAP CHUNG
LUYEN

3.1. Pic diém chung cia Chung
luyén dang phi va chwng luyén trich ly

- Béu st dung mot ciu tir trung gian dé
lam thay d6i do bay hoi tuong doi cua cac
cAu tir trong hdn hop rugu — nude , cau tir
do goi la cau tr phén ly.

- Cung str dung loai thap c6 nhiéu ngan
(dia, mam) c6 doan chung va doan luyén.

- Cqéu tor phan ly dugc hoan nguyén thu
hoi dé dung lai.

3.2. DPic diém riéng cia Chung
luyén dang phi va chung luyén trich ly

3.2.1. Chung luyén ding phi

Chung luyén dang phi Pho bién nhat
la dung Benzen (CsHg) 1am cau tir phan
ly. Benzen s& két hop véi dung dich ruou
- nude (dong thé) tao thanh hdn hop ding
phi (di thé) c6 nhiét do soi 64,85°C, thap
hon tit ca nhiét do soi cua cac cau tir
trong hdn hop (¢ ap sudt thuong, ruou
Ethanol s61 & 78,3°C, Benzen s6i &
80,2°C, nudc s6i & 100°C). Piéu nay, tao
ra kha nang thuan 1¢i khi chung luyén la:
Hon hop dang phi s& ra & dinh thap,
ngung tu, vao thiét bi phan ly va phan
tang theo nguyén tac trong lwong. Do do,
ta c6 thé hoi luu cdu tir phan ly vé dinh
thap dé né thye hién lai nhiém vy tir dau.
Con con kho thi ra & ddy thap.

3.2.2. Chung luyén trich ly

Trong chung luyén trich ly, thuong
nguoi ta st dung hon hop cac mudi vo co
nhu: CaCly, CaSOs4, CuSOs, Na2COs,
K2COs, ... Cac ciu tir nay lién két véi
nudc co6 nhiét dd so1 cao va ra vdi san
pham ddy. N6 khong tao thanh dang phi
v6i cdu tir ndo trong dung dich rugu —
nuée ca. Con con Ethanol nguyén chét s&
ra ¢ dinh thap.

3.2.3. So sanh Chung luyén dang phi
va chung luyén trich ly

Chung luyén dang phi c6 nhiéu wu
diém hon chung luyén trich ly

Thiét bi don gian, gon va chiém it mat
bang.

Céau tor phan ly c6 nhiéu loai va dé
chon.

Tiéu hao nang lugng it hon.

Vén dau tu nho hon, tinh cing ning
suat va chat lugng.

Nhung, du la chung luyén déng phi
hay chung luyén trich ly, cling déu dung
c4u tir phan lydé tach nudce ra khoi ruou.

3.2.4. Uu nhwoc diém co ban cia hai
phwong phap chung luyén dang phi va
chung luyén trich ly

- Uu diém

Céu tir phan ly c6 tinh chon loc.
Ty dong hoa qua trinh san xuat dé.
- Nhuwoc diém

Céu tao thap vira phuc tap vira cao, gia
cong lap rap rat kho, ton nhiéu vat tu va
kho van hanh. Khong phu hop véi trinh
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do san xuat hién nay & cac dia phuong
trén nudc ta.

Phai dung bom dé dua cau tir phan ly
vao thap nén ton nang lugng.

Phai hoan nguyén ciu tur “phan ly nén
vira ton thém thiét bi vira tén kém ning
lugng vo ich.

CAu tir phan ly trong chung luyén dang
phi bdc hoi nén ciing ton thém ning luong.

3.3. So' @0 Chung luyén dang phi va
chung luyén trich ly

3.3.1. Chung luyén ding phi

Chung luyén dang phi tir thung chia 1,
Ethanol c¢6 ndng do 94% khéi lugng (96,1
thé tich), duoc bom 2 dua 1én thiét bj dun
nong 3 dén nhiét do soi (78, 3°0), roi di vao
thap tach nudc 4. O day, sé tién hanh giai
doan quan trong nhét trong qua trinh cong
nghé ctia thap tach nudc: P6 13 con nguyén
lidu vao thap s& két hop voi lugng 10ng hoi
luu c6 chia khoang 90% thé tich Benzen
tir thiét bi phan ly 8 chay xudng, tao thanh
dung dich dang phi c6 nhiét do soi thap
(64,85°C) va bdc 1én dinh thap. Nhu vay,
cAu tir phan ly Benzen s& dan dan “kéo” hét
nudc trong con nguyén li¢u ra, di Ién dinh,
con con thi cang di xudng day thap, cang bi
mat hét nude va “kho” dan. Khi dén day
thap, nuéc chi con lai khoang 0,2 — 0,3%
khoi lugng va ta goi 1a “con kho” hay con
tuyét ddi. Con tuyét ddi duoc 1am lanh &
thiét bi 16. San pham thu duoc c6 ndng do
khoang 99,9% thé tich.

Phan hdn hop dang phi bbc lén dinh,
vao thiét bi ngung tu 5, rdi chay xubng
thiét bi phan ly 8. O thiét bi phan ly nay,
hdén hop bi phan tang theo nguyén tac
trong luong (dleu kién nhiét 4o thuong):
L6p trén, da phan 13 ruou Ethanol va
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Benzen c6 khoi lugng riéng trung binh
khoang tir 812 — 850 kg/m®. Lép dudi,
phan 16n 1a Benzen va nuéc co khoi
lugng riéng trung binh khoang tur 850 —
996 kg/m?. Tai day, Benzen duoc hoi luu
vé thap tach nudc déu din nho thiét bi
diéu chinh 7. Trong thiét bi 7, c6 khoang
90% thé tich Benzen va 10% thé tich 1a
rugu Ethanol. Do dd, ta c6 thé coi luong
hoi Iuu vé thap chinh 1a cho cau tir phan
ly vao dé tién hanh qué trinh “kéo nuéc”
trong rugu ra. Lop dudi cung cua thiét bi
phan ly 8 c6 khoang 58% khdi lugng
rugu Ethanol, 12% khoi luong Benzen va
30% khbi luong nuodc, duge dua qua thiét
bi dun néng 15 rdi vao thap thu hoi 13. O
thap thu hoi nay, tién hanh chung luyén
thong thuong vi khong c¢6 hdn hop dang
phi nao duogc tao thanh do lugng Benzen
va luong ruou Ethanol rat thap. Vi vay,
nudc ¢6 nhiét do soi cao (100°C) s€ ra &
day thap 14, con rugu va Benzen c6 nhiét
d6 so6i thap hon nén bdc 1én dinh, vao
thiét bi ngung tu 12, rdi tap trung & thiét
bi phén ly 10. O thiét bi phan ly nay ciing
c6 hién twong phan tang: Lp dudi, duoc
quay lai thap thu hoi 13 dé tiép tuc loai bo
nude. Lop trén, phan 16n 1a ruou va
Benzen dugc dua vé hop véi nguyén lidu
dau dé vao thap tach nudc 4 tién hanh tinh
luyén lai. Céc loai khi khong ngung sé tap
trung vao thiét bi phan ly 9 va phong
khong. Nhu vy, qua mdt vong van
chuyén, dung dich c6 hai cau tir Ethanol
— nudce da dugc tach ra riéng biét ¢ hai
thap chung luyén 4 va 13 nho mot cau tir
trung gian la Benzen. Phuong phap
chung luyén ding phi di duoc ty dong
hoéa hoan toan véi do chinh xac cao,
nhung vén dau tu kha 16n va diéu kién
thiét bi k¥ thuat kha phurc tap.
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_ _Phong khing
9
Hoi it 13
1
N o
14
H.0 o toear i Hoi aé!
¥§dai
Nude thai
. Nurie ngung!
Hinh 1 So’ dd h¢ thong chu’ng luyén dang phi
1. Thang chita nguyén liéu dau 9. Thiét bi phan ly
2. Bom dung dich 10. Thiét bi phdn ly
3. Thiét bi gia nhiét nguyén liéu dau 11. Luwu lwong ké
4. Thap chung luyén tach nudc 12. Thiét bi ngung tu
5. Thiét bi ngung tu 13. Thdp chung luyén thu héi
6. Thung chita Benzen 14. Noi gia nhiét ddy
7. Binh diéu chinh chat long 15. Thiét bi dun néng
8. Thiét bi phén ly 16. Thiét bi lam lanh

3.3.2. Chung luyén trich ly

trong chung luyén trich ly, ciu tir phan
ly thém vao 13 ciu tir c6 d6 bay hoi nho
hon d9 bay hoi ciia cac ciu tir da c6 trong
hén hop. co hai phuwong phap chung
luyén trich ly véi hé long — 1dng va chung
luyén trich ly véi hé 1ong — ran.

Nguyén tic chung la: cau tir phan ly P
s& két hop v6i mot cal tir B clia nguyén
lidu dau, tao thanh mot hdn hop kho bay
hoi B + P va ra ¢ day thap chung luyén I.

77

Con cau tir d& bay hoi A sé& ra ¢ dinh thap.
Néu hdn hop dau c6 diém dang phi thi cau
tor phan ly c6 tac dung pha dang phi. San
pham day cua thap I s& duoc dua sang
thap chung luyén II dé hoan nguyén ciu
tr phan ly theo phuong phéap chung luyén
(hé 1ong — 16ng). Cau tir phan ly ra & day
thap va quay vé thuc hién chic ning &
thap I, con cdu tir B ra ¢ dinh thap. Hon
hop B + P cua thap I s€ sang thap II dé
hoan nguyén cau tu phan ly theo phuong
phap co dic hay sdy (hé 1ong — ran).
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4. SAN XUAT CON TUYET DOI
BANG PHUONG PHAP CHUNG
“HOA — LY KET HQP”

4.1. Co ché qua trinh

Chung luyén ding phi hay chung
luyén trich ly déu c6 uwu va nhuoc diém
riéng. Phuong phap madi ¢6 “chung” ma
khong c6 “luyén”, chi la chung don gian.
cau tu phan ly khong boc hoi ma chi tach
nuoc ra khoi ruou bang dong thoi lién ket
hoa hoc va lién két vat ly. Ta c6 thé goi
phuong phap nay la phuong phap chung
“Hoa - 1y két hop™.

Trong chung “Hoa - 1y két hop”, nguoi
ta khong dung “luyén” ma chi c6 “chung”,
nhung chi 1a chung don gian. Qua trinh
tach nu’(’yc’du’qc thyc hién dong thoi hai
loai lién két 1a hoa hoc va vat 1y nén ta goi
1a phuong phép “Hoa - 1y két hop™.

Co ché cua qua trinh tich nudc ra khoi
ruou Ethanol:

Giai doan 1: Dung ciu tir phan ly Py

P1 + HO P1.H20

Giai doan 2: DUNg ciu tir phan ly P2

P> + nH20 P2.nH20

-

-

(270-280)t°

Pzn.Hzo —_— P2+ nH20

Nhan thiy hdn hop P1.H,0 khong can
hoan nguyén, con hdn hop P2.nH,O thi can
hoan nguyén dé sir dung lai cau tir phan ly
P2 vi n6 co gia tri hon P1. Cau tir phan ly P,
c6 thé 12 mét loai mudi vo co nhu NazCOs,
CaCly,...

4.2. Nguyén tic lam viéc

Cho cau tir phan ly “P1” va nguyén li¢u
vao ndi chung 7 va cau tir phan ly “P2” vao
binh cip 2 s6 16. Tién hanh chung cat:
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- Gia nhiét dung dich ¢ ndi chung , hoi
bdc 1én duge ngung tu hoi lwu & thiét bi 9
trong vong 30 - 45 phut ké tir khi dung
dich soi.

- Thinh thoang, xoay nip thio & day
ndi chung dé khudy dao 16p “P1” trong
ndi nham ting cuong su lién két giita cAu
t& phan ly voi nudce.

- Thao hét 16p dich tir ndi chung 7
sang binh bdc hoi 13, giam hoat dong cua
thiét bi ngung tu hdi luu 9 va tién hanh
gia nhiét binh bdc hoi 13. Hoi bdc 1én,
qua binh cép hai 16, cac phan tr nude bi
kéo theo s€ dugc “P” gitr lai. Hoi
Ethanol tiép tuc bdc 1én dugc ngung tu &
thiét bi lam lanh 18, qua thiét bi loc 19 rdi
xubng thung chira san pham 21.

- Khi khdi cu tir phan ly “P1” dam dic
va tré nén kho dan thi dong van thong gitra
ndi chung 7 va binh bdc hoi 13. Dong thoi,
thao 16p dich da chuan bi sin tir ndi chung
s6 2 sang binh boc hoi 13 dé hé thong tiép
tuc hoat dong (hai noi chung bd tri song
song va hoat dong gian doan, thay nhau).
Trong khi ndi chung 2 1am viéc thi ta thao
khdi “P1” ra ngoai va nap mé nguyén liéu
m&i vao ndi chung 7 dé chuén bi lap lai quy
trinh tir dau.

- Khi quan sat thiy cau tir phan ly “P,”
da ngam nhiéu nudc thi ta thay binh cap 2
khac. Pong thoi hoan nguyén “P,” bang
cach sdy ¢ nhiét do tir 170 - 300°C.

Nhu vy, chi ¢6 ndi chung va binh cap 2
mai lam vi¢e gian doan, con binh bdc hoi,
bd ngung tu 1am lanh va thiét bi loc thi hoat
dong lién tuc.

4.3. Uu nhuge diém cia hé thong

4.3.1. Uu diém

Uu diém cta hé thong thiét bj 1am viéc
ban lién tuc 14 ning suat ting 1én rd rét so
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v6i hé thong gian doan, chat luong san
pham tét, ché do lam viéc kha 6n dinh,
qui trinh cong nghé don gian, dé thao tac
véan hanh, pht hop véi san xuét nho.

vt

o0 .
R

yavi

n 12 13

4.3.2. Nhwoe diém
Lao dong chén tay nhicu, phan lén
dung kinh nghiém dé diéu hanh san xuat,

tu dong hoda qua trinh kha phuc tap.
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Try do

Ndp thdo ¢ ddy noi
Pistong chdn

Canh khudy

Néi gia nhiét 1

Tai treo

Néi chung

Thiét bi lam lanh
Thiét bi ngung tu

. Cura nap liéu

. Ong dan dung dich tir néi chung so 2.
. Ong dan dung dich tir néi chung sé 1
. Binh béc hoi
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15.

16.
17.

19.
20.
21.

22.

23.
24.
25.

ng chung “héa — Iy két hop”
14.

Ong néi mém
Nut cao su

Binh cdp 2

Thiét bi ngung tu
Thiét bi loc

Mang loc

Thiing chira san pham

Noi gia nhiét
Pau phdn phéi hoi
Dién tro dun nong
Cura thao can
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Bang 1. Thay ddi ndng dd va lwong san phiam theo thoi gian

Thoigian(h) O 025 05 0,75 1 125 15 2 2,5 3 3,5 4 4,5 5

Nongdd xi O O 989 99,1 994 996 996 99,7 99,7 996 997 99,7 99,9 999

sénphém Xo 0 0 99,1 993 993 994 995 995 996 99,7 99,8 99,9 99,9 999
(%the¢ x3 0 O 99 99,2 995 995 99,7 996 99,8 99,8 999 998 999 999
tich) X 0 O 99 99,2 994 995 996 99,6 99,7 99,7 998 99,8 999 999
Lugng wvi 0 O 106 252 406 550 651 751 800 831 846 847 850 852
san v, 0 O 102 254 402 552 653 752 805 836 840 848 850 850
pham v 0 O 101 251 402 551 652 750 802 833 841 846 851 854
(mL) vy O O 103 252 403 551 653 751 802 833 842 847 850 852
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X
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<
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_ 5.5S0 SANH CAC PHUONG PHAP
SAN XUAT CON TUYET bOI

Pé thay dugc tinh kha thi cua quy trinh

cong ngh¢ va hé thong thiét bi [am vié¢c ban

lién tuc san xuat con tuyét ddi theo phuong
phap chung “Hoa - 1y két hop”, chung ta
can so sanh véi mot trong nhimg phuong
phap dang duoc sir dung pho bién hién nay
la chung luyén dang phi.

Bang 2. So sanh hai phwong phap san xuét con tuyét doi

Phwong phap chung luyén dang phi

TT vA chung luyén trich ly Phwong phap chung “Héa — ly ket hop”

1 Thép cao Thép thap
Céu tir phan ly vao thap & vi tri cao

2 phai dung bom nén ton nhiéu ning Khong ding bom
lwong

5 Phai hoan nguyén cau tir phan ly nén  Khang hoan nguyén cau tir phan ly P1 nén
ton nang lugng va thém thiét bi khong thém thiét bi

4 Céu tir phan ly boc hoi (chung luyén inu tir phan ly khong béc hoi nén khong
dang phi ) nén t6n ning lugng ton nang luong

Cau tir phan ly c6 tinh chon loc
5 Chuta phan ly c6 tinh chon loc Cé nhidu wu didm hon
Viéc so sanh nay chil yéu dua trén cung diéu kién ning sudt va chat luong san
pham.
Bing 3. So sanh hai phwong phap tach nuéc
TT Chung luyén ding phi Chung “ Héa — Iy két hop”

1  Mat bang xay dung 16n, nha cao ting Mt bang xdy dung nho, nha xudng thap

2 Céu tao thiét bi phuc tap, cao, céng CAu tao thiét bi don gian hon, thép, it céng
kénh, gia cong kho kénh, gia cong dé

3 Kha nang ty dong hoa cao Lao dong chan tay nhiéu

4 Nguyén liéu chinh c6 ¢ dia phwong,  Nguyén liéu chinh va céu ttr phan ly déu co

ciu tr phan ly nhap cang.

o dia phuong

5  Hoan nguyén thu hoi cdu tir phan ly dé&  Khong can hoan nguyén ciu tir phan ly “P1”
6 Su dung nang lugng nhiét lon Tiéu ton niang lugng nhiét it hon
7 Vbn dau tu 16n, gia thanh cao Vén dau tu nho, gia thanh thap hon
8 Hiéu qua thuc tién hién nay & dia C6 y nghia thuc tién 16n, phi hop v6i trinh
phuong it d6 san xuat ¢ dia phuong
6. KET LUAN phap san xuat con tuyét ddi dé lua chon sao

Cong nghé san xuat con tuyét d6i da
dugc nhiéu nha khoa hoc trén thé giéi quan
tam nghién ctru tir cudi Thé ky XIX dén
nay. O nudc ta, cong nghé san xuit con
tuyét dbi it phat trién. C6 nhiéu phuong
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cho phu hop véi sy phat trién cua khoa hoc
k¥ thuat hi¢n dai va trinh do san xuét ctia
mdi dia phuong. Phuong phap san xuat hoa
— 1y két hop 1a phuong phap méi, c6 nhidu
vu diém dic trung va da dat myc tiéu dé ra.
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METHODS FOR PRODUCING ABSOLUTE ALCOHOL

Phan Van Thom™ and Truong Thi Xuan Mai
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ABSTRACT

Absolute alcohol (also known as dry alcohol) is a widely used material in many national
economic sectors. The dry alcohol production industry is growing aggressively around the
world. It is associated with the chemical, food, medicine, agriculture and electronics
industries. Dry alcohol can be used to produce synthetic rubber, rayon, and serve as an
organic solvent in the plastics, textiles, and cosmetics industries. There are many methods of
producing absolute alcohol. Regardless of the method, the product produced must achieve
the quality of being an absolute alcohol, that is, 100% Ethanol. This article introduces a new
production method - the Combined Chemical-Physical method. The outcome of this method
is a product quality that achieves the established goals.

Keywords: Absolute alcohol, cosmetic industry, raw materials, rayon, synthetic rubber
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