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TOM TAT

Trong bai b&o nay, ching t6i trinh bay két qua nghién cizu dnh hwrong cua c&c yéu to
deén higu suat chuyén hoa butanol thanh axit butanoic bang phirong phdp dién phan dong
khéng doi. Hiéu qua cua qué trinh chuyén héa dwoc danh gia bang phwong phdp chudan dé
axit — bazo va sdac ky long cao &p (HPLC). Két qud cho thdy diéu kién thich hop dé chuyén
héa butanol thanh axit butanoic bao gom mdr dg dong i = 0,3 dén 0,35A/cm? va nhiéz do
phong ~ 37°C. Thanh phan dung dick dién phan gom butanol 0,45M; Na,SO4 0,2M va
H,SO,4 0,12M. Hiéu sudt phan ing chuyén hoa butanol thanh axit butanoic dat 72,9%.

Tar khda: butanol, axit butanoic, oxi hda dién hoéa.

1. MO PAU

Axit butanoic c¢6 kha nang ngan chan
va tic ché hoat dong cuia cac enzym histon
deaxetylaza, lam tang trang thai axetyl hoa
cua cac histon trong té bao, tic 1a 1am tang
kha ning lién két cua cac histon vsi ADN
dan dén kha niang sao chép dugc tang Ién.
Vi vay, axit butanoic dwoc cho la chat c6
kha nang lam tang hoat dong sao chép nhu
mot tdc nhan hoat hod [1]. Ngoai ra, axit
butanoic con c¢6 kha ning chéng ung thu
rudt két. Hon nita, nho kha nang tao thanh
este voi mot s6 ancol c6 mui didc trung, axit
butanoic con duoc dung dé diéu ché mot s6
este butanoat. C4c este cua axit butanoic co
phan tir lwong thap nhu metyl butanoat c6
mui thom rat d& chju thuong dugc 1am chét
phu gia cho thyc pham hay nuéc hoa.

Axit butanoic c6 thé dugc tong hop bing
nhiéu cach khac nhau nhu phuong phap oxi
hdéa st dung cé&c tdc nhan CuSO,.5H,0 xuc
tac bentonite da hoat hoa [2], oxi hoa trong
pha long bang tac nhan oxi hod manh nhu

11

K2Cr,07 , KMnOy ...[3], phuong phap sinh
hoa sir dung vi khuan Bacillus subtilis [4],..
va phuong phap dién hoda.

Phuong phap dién hda tong hop chat
hitu co ¢6 nhidu wu thé vuot troi vé mat
hiéu suat, phan ang c6 tinh chon loc cao,
tiét kieém hoa chat va dé diéu khién. Ngoai
ra, phan ung dién hda xay ra trong diéu
kién nhiét do, &p suit binh thuong, san
pham tao thanh cé d6 tinh khiét kha cao va
dé tach,.. Hon nita, dbi voi phuong phap
nay, tac nhan oxi hoa la dong dién nén kha
ning gdy 6 nhiém moi trudng cang duoc
giam thiéu dang ké. Do do6, san pham tao
thanh co lgi thé vé gia ca va quy trinh san
Xuit co tinh than thién véi moi truong.
Trong bai bdo nay, chung t6i trinh bay ket
qua nghlen cuu anh huong ciia mot sb yéu
t6 dén qua trinh chuyén hoa butanol thanh
axit butanoic bang phuong phap oxi héa
dién hoa & mat 6 dong khong doi tiép theo
nghién ciru propanol thanh axit twong Gng
da duoc cong bd trude day [6].
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2. THUC NGHIEM

2.1. Hoa chat va dung cu

Céc hoa chat: Butanol, Na;SO,4, NaOH,
H,SO, HCI va phenolphtalein dugc dung &
dang tinh khiét phan tich. Nugc cat mét lan
dugc st dung cho toan b thi nghiém.

May di¢n phéan Electrolytic Analysis
Apparatus ANA — 2, Nhat; may quang phd
hong ngoai IR — 8400S — Shimadzu, Nhat;
may sic ky long cao 4p HPLC —7000 —
Hitachi, Nhat; may do pH; céac loai dién
cuc Pt, thép khong gi va mot sé dung cu
thuy tinh can thiét khac duoc st dung cho
thi nghiém.

2.2. Cac phuong phap nghién ciru

2.2.1. Phuong phap dién phan dong
khéng doi

- ®

Hinh 1: So do thiét b dién phan dong khong
doi

Trong phuong phéap tong hop dién hoé
dong khong ddi, mat d6 dong ¢ dién cuc la
ti s6 giita dong diéu chinh va dién tich bé
mat dién cuc lam viéc duoc giit ¢ dinh.
Phuong phap nay c6 wu diém 16n 1a thiét bi
don gian va mat do dong dé khong ché [5].
So d6 thiét bi dién phan dugc mo ta trén
hinh 1. Binh dién phan la céc chiu nhiét
250 ml. Catot lam bing thép khéng gi.
Andt 1 tim Pt [6]. Ngudn dién mot chiéu B
dugc gan voi ampe ké A, von ké V va bién
trd Rx. Bang cach thay doi dién tro cua
bién tro Rx cd thé giir cho dong dién khéng
dbi trong qua trinh dién phan.
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2.2.2. Khdo sat dnh hwéng cia cac yéu to
dén hiéu suat chuyén héa butanol thanh axit

Anh huong cua cac yéu to nhu mat do
dong dién, nhiét do, ndng do butanol, axit
xUc tac, ndng do chat dién ly dén hiéu suat
qua trinh chuyén hoa di dugc khao sat.
Hiéu suat chuyén hoa cua ancol thanh axit
theo cong thuc sau:

H =%100

nlt

Trong d6: ny 1a axit thuc té thu dugc sau
dién phan, duoc xac dinh bang phuong phap
chuan do, ny 1a s6 mol axit Ii thuyét diéu ché
duoc = s6 mol ancol trude dién phan.

Ngoai ra, hiéu qua coa qué trinh
chuyén héa con dugc kiém tra dinh tinh
bang phuong phap HPLC. Axit butanoic
tao thanh sau qué trinh chuyén héa duoc
xac dinh bang pho IR thong qua so sanh
vé6i phé chuan.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia mat do dong dén
qua trinh oxy hoa

Anh huéng cia mat d6 dong dén hiéu
suit chuyén hoa butanol thanh axit
butanoic dugc tién hanh ¢ nhiing gia tri mat
d6 dong lan luot 1a: 0,25; 0,3; 0,35 va 0,4
Alcm?. Hé dién phan gdm anét 1 dién cuc
Pt, catot l1a dién cuc thép khong gi. Thoi
gian dién phan la 1,2T; voi T la thoi gian
dién phan ly thuyét dugc tinh theo dinh luat
Faraday) [6]. M&i quan hé gitta hiéu suat
chuyén hoa va mat do dong duoc thé hién
trén hinh 2a. Tir do thi cho thidy ¢ mat do
dong thip, hiéu suat chuyén hoa thu duogc
¢ gia tri thap do phan ung xay ra cham,
nhung néu tién hanh & mat do dong qué cao
thi hiéu suét thu duogc ciing thip. Nguyén
nhan 12 do & mat d6 dong cao thi thé oxi
héa trén bé mat dién cuc Ion dan dén cd su
canh tranh thoat oxi trén bé mat dién cuc.



Tap chi Dai hoc Thi Dau Mét, sé 2 (21) — 2015

Ddng thoi, trong qué trinh oxi hoa butanol
c6 tao thanh cac san pham oxi hda trung
gian nén hiéu suat thu duoc thap [6]. O mat
d6 dong tir 0,3 dén 0,35A/cm? hiéu suat qua

trinh chuyén ho4 butanol thanh axit dat gia
tri cuc dai, gia tri nay duoc chon dé khao
sat anh huong cua cac yéu té khac.
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Hinh 2 : Su phu thugc cia hiéu sudr dién phan butanol vao mdt dé dong (a), nong dé axit H,SO0,
(b), nong d@é Na,SO, (c), nhiét dé (d) va nong dé butanol (e)

3.2 Anh hwéng cia nong dd axit xtc
tac dén quéa trinh oxy hoa

Hinh 3b mé ta anh huong caa nong do
H,S0, xtic tac dén hiéu suat chuyén hoa
butanol. Két qua cho thiy ¢ nong do H,SO,
0,12M hiéu suit cuc dai cua qua trinh
chuyén hoa dat dugc la 72,9%. Trong khi
do, dbi véi qua trinh chuyén hoéa propanol
thi hiéu suét thu duoc 16n nhat 1a 62% &
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nong d6 cua axit H,SO,4 12 0,1M [6]. Néu
ap dung diéu kién dién phan chuyén hoa
propanol véi hiéu suit cuc dai cho qua
trinh chuyén héa butanol thi hiéu suét thu
duoc chi 1a 67,6%. Nhu vdy, khi thay doi
thanh phan dung dich dién phan bang céach
taing nong do axit H,SO, tur 0,1M Ién
0,12M thi hiéu suat chuyén hoa déi véi
butanol dugc tang 1én dang ké. Diéu nay c6
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thé 12 do kha ning hoa tan cta butanol
trong nudc kém hon so véi propanol. Nén
khi ting ndng d6 H,SO4 dd lam ting kha
nang solvat hod nhom hydroxyl trong phan
tir butanol, dan dén ting kha ning hoa tan
va khuéch tan butanol dén bé mat dién cuc.
Mat khac, kha nang bay hoi cua butanal
ciing kém hon propanal nén butanal tiép tuc
bi oxi ho4 sau hon nhd d6 hiéu suit phan
g chuyén hoé duoc ting 1én.

3.3. Anh hwéng caa néng dé chat
dién li dén qua trinh oxy hoa

Anh huéng cua chat dién li dén qué
trinh oxi hod dugc khao sat ¢ cac gia tri
nong d6 cuia Na;SO4 12 0,15; 0,2 va 0,25M.
Mat do dong 1a 0,3 A/lcm?, ndng do H,SO,
0,12M. Méi quan hé gitta hiéu suit chuyén
hoa va nong do chat dién li duoc thé hién
trén hinh 3c. Tur d thi cho thdy ¢ nong do
I6n hon hay nhé hon 0,2M hiéu suat phan
ng thap. Diéu nay la do & ving nong do
Na;SO4 16n hon 0,2 M dung dich ¢ nong
d6 ion 16n can tré su di chuyén caa cht oxi
hoa Ién trén bé mat andt nén hiéu suat dién
phan thap. O ndng d6 thip kha ning dan
dién cua dung dich kém nén hiéu suét thu
dugc ciing thap [6]. Hiéu suit qua trinh
chuyén hoa butanol thanh axit butanoic dat
cuc dai tai ndng do Na;SO4 12 0,2 M.

3.4. Anh hwéng caa nhiét o dén quéa
trinh oxy hoa

Anh huong cua nhiét do dén qua trinh
chuyén hoa butanol dugc tién hanh trong hé
thdng diéu nhiét & cac nhiét do 34, 37 va
39°C. Nong do Na,SO4 13 0,2 M, thanh
phan dung dich nhu nhu ¢ myc 3.3. Hinh
3d md ta anh huong cua nhiét do dén hiéu
suit chuyén héa butanol. Tir d6 thi cho thay
& nhiét d6 thip hon hay cao hon 37°C hiéu
suit chuyén hoa butanol thanh axit déu dat
hiéu suat thap. Nguyén nhan la do ¢ ving
nhiét d6 thap, kha nang chuyén dong nhiét
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cuia cac phan tir 18n bé mit anét thap, tc do
phan tng xay ra cham. Con ¢ vung nhiét do
cao hon 37°C thi mot phan butanol va
butanal bi bay hoi khoi dung dich nén cho
hiéu suat thap [6].

3.5. Anh hwéng ciaa nong dd butanol

Hinh 3e thé hién sy phu thudc cua hiéu
suit chuyén hoa butanol vao nong do
butanol phan @ng. Két qua cho thdy nong
do6 tét nhat cho qué trinh chuyén hoa
butanol thanh axit butanoic khoang 0,45M.
Gia tri nay ciing gan véi nong do propanol
chuyén hda cho hiéu suat cuc dai [6].

3.6. Phé HPLC va phé IR cuaa axit
butanoic

Tién hanh phan tich dung dich truéc va
sau phan ng bang phuong phap sic ky
long cao 4p HPLC, dé danh gia do chon loc
cia qua trinh oxi hda dién hda butanol
thanh axit butanoic. Két qua thu dugc trinh
bay ¢ hinh 3.
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Hinh 3: Sdc ki do ciia butanol trueée dién
phdn (a) va sau dién phan (b).

Séc ki hinh 3 cho thy, trude dién phan
pic butanol xuat hién & thoi gian luu 13,2
phat. Sau dién phan, xuat hién thém pic
mai c6 cuong d6 1on, t, khong can ddi ¢ vi
tri thoi gian luu 9,12 phut 1a pic cua axit
butanoic. Hinh anh sic d6 ciing cho thay
qua trinh dién phan it xuat hién san pham
phu, chung to phan tng oxi hoa butanol
trén bé mat dién cuc andt Pt tao thanh axit
butanoic la kha chon loc.
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Acid Butylic

Hinh 4: Phé hong ngogi cia axit butanoic

Phé IR caa axit butanoic chuyén héa tir
cac butanol dugc thé hién trén hinh 4. Két
qua cho thay c6 dao dong hoa tri dic trung
cua nhém cacbonyl & tin sé 1720 cm™ va
dao @ong hoa tri cia nhdém OH trong nhdém
cachoxyl & khoang 3000 cm™... [1], [3],
[7]. Tuy nhién, pic dao dong caa nhém OH
& cac thu dugc c6 van phé rong (tu) 1a do

sanh véi cac phd chuan thu dugc hinh dang
pic rat tuong dong [6].
4. KET LUAN

Axit butanoic di dugc tong hop tir
butanol bing phwong phap oxi hoa dién
phan vai hiéu suat chuyén hoa cao. Cac yéu
t6 mat do dong, ndng do axit xuc tac, nong
d6 chat dién li, nhiét d6 va nong do butanol
déu c6 anh huong dén hiéu suat qué trinh
oxi hoa. Diéu kién phi hop dé oxi hoa
butanol thanh axit butanoic la mat ¢ dong
i = 0,3 dén 0,35 A/lcm?; nhiét do phong 37
OC; ap suét khi quyén va khudy tir. Thanh
phan dung dich dién phan gom : butanol
0,45 M; Na,SO,4 0,2 M va H,SO,4 0,12 M.
Hiéu suat phan tng chuyén hoéa butanol
thanh axit butanoic dat 72,9%.

c6 lién két cau hidro véi nuéc. Két qua so
RESEARCH OF OXIDIZE ELECTRONICIZING BUTANOL
INTO ACID BUTANOL
Nguyen Thi Bich Linh"”, Diep Khanh?, Pang Xuan Du"’
(1) Sai Gon University, (2) Ba Ria Vung Tau University
ABSTRACT
In this paper, we present the results of the factors affecting on electrochemical
oxidation process of butanol to butanoic acid by Galvanostatic method. The efficiency of
transformation was measured by acid-base titration method and high-pressure liquid
chromatography (HPLC). Results showed that appropriate condition for transformation of
butanol to butanoic acid includes current density i = 0.3 to 0.35 A/cm? and ambient
temperature ~ 37°C. The electrolytic solution consists of butanol 0.45M, Na,SO4 0.2M, and
H,SO4 0.1M. The yield of electrochemical transformation of butanol to butanoic acid
obtainted to be 72,9%.
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