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NGHIEN CUU TONG HOP AXIT GLYCOLIC BANG PHUGNG PHAP
OXI HOA ETYLEN GLYCOL TREN HE XUC TAC Au/Al,0, VA Au/C

DénToa soan 21-3-2007
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*Truomg PHBC Ton Dite Thang, Tp. HCM

SUMMARY

The rate and the products of the oxidation of ethylene glycol on At/C and AwlALO; at room
temperature have been studied. The oxidation of ethylene glycol carried out on Au/C gave the
conversion abont 24%, and selectivity of glveolic acid abont 94%,; on AwALQO; gave the
conversion ubout 41% and selectivity of glycolic acid about 60%. The products were analyzed
by GCMS and the mechanism of these compounds formation was discussed.

1- DAT VAN DE

Ké tir 1960 dén nay, polyme trén cg s& lactit
va glicosit dd tr¢ thanh mot san pham cha luc
cho cong nghiép duge va y t&€. Su két hop gilia
axit glycolic va axit lactic trong phan ing
copolyme dd c6 nhiu tmg dung trong cong
nghiép dugc, dé san xuit mang boc thudc cho
ngudi va gia sic, chi khau ty tiéu, cic vat liéu
trong chinh hinh va ghép xuong, cho viéc tao ra
cdc steroit, cdc chit chdng ung thu, tao ra peptit
va protein, cic loai khdng sinh, vaxin, chat gdy
té... [1 - 3]. Trong nhitng ndm gan day, ngudi ta
phat hién ra tinh chit twong hop cla axit
glycolic v6i da ngudi, cé kha nang phuc héi cic
phédn da da chét, x6a cdc nép nhan va chéng lao
héa da [4 - 6]. Vi vay, axit glycolic 1a thianh
phdn héa hoc chinh trong hén hop kem chéng
lao hoa, x6a nép nhan, tang tinh twong hop va
bao vé da.

Mic dit da trd thanh thuong phim, nhung
gid thanh cia axit glycolic van con khd cao, nén
trong nhimg nam gin day, nhiéu cong trinh
nghién citu vé tong hop axit glycolic van dugc
cac nhi khoa hoc trén thé gidi quan tdm chd ¥
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[7 - 9]. Mot s6 cong bd nam dudi dang patent,
nén c¢é rdt it thong tin. ¢ Viét nam, ching t6i
chua thay cdc thong tin dé cap dén tong hop va
ttng dung cua axit glycolic trong céc tap chi hay
danh muc cic cong trinh nghién ciu. Vi thé
trong bai nay ching t6i dé cap dén viéc nghién
citu téng hop axit glycolic bang phuong phdp
oxi hod etylen glycol trén hé xic tdc kim loai
vang tim trén nén than hoat tinh (Au/C) va oxit
nhom (Aw/ALO,).

II - THUC NGHIEM

1. DPiéu ché xic tac Auw/C va Au/AlLO,

Hoa tan 0,5 g Au (99,99%) trong dung dich
nuéc cudmg toan. Dung dich HAuCl, duge bé
sung nudc cat dén 500 ml va cho vao binh cau
2000 ml c6 chita 5 g than hoat tinh. Pat binh
cdu trén may khudy tir va khudy tron trong vong
30 phit. Cho tir tir 10 ml dung dich NaBH, 0.1
M va 4 ml polyvinylancol (PVA) 2% vao binh
cdu va tiép tuc tién hanh khudy won. Toc do
khudy 500 - 600 vong/phit. Thoi gian khuly
lién tuc tir 1 - 3 ngay. Sau khi mau cla dung
dich dad o nén trong sudt, loc dé thu 1dy phin



than hoat tinh da hép thu vang va rta sach bang
nude cdt. Xide tac duge dem sdy kho, hoat hoa
trong dong argon ¢ 350"C vi tién hanh phan tich
bang IR ciing nhu X-ray. Xic tic Au/ALO,
duge tong hop twong w nhu trén.

2. Tién hanh phan iing

50 ml etylen glycol va 021 g xiic 1dc
Au/ALO, (Au/C) dugc cho vao binh cdu 3 ¢6 ¢o
lap sinh han héi lwu, mdy khudy ¢é t6¢ do 500
vong/phdt va dau dan oxi 1 binh khi véi van oc
5 lit/gi. Nhiét dé phan tng & nhiét do phong
(32°C). Phan (ng dugc thuc hién trong céc
khoang thoi gian 1 - 12 gid. Sau mdi kKhoang
thoi gian, 1y miu dé phan tich sin pham phan
ing bing sic ky khdi phé (GCMS).

11 - KET QUA VA THAO LUAN

1. Oxi hoa etylen glycol trong mdéi trudng
khong ¢0 xiic tac

Phéan img duoc tién hanh bang cach suc oxi
qua 50 ml etylen glycol & nhi¢t do phong
(32"C), trong khoang thén gian 1 - 12 gid. Sau
moi khoang thoi gian, 1dy mau di phan tich san
pham bing GC vd GCMS. Két qua khong ¢6 san
phiam. Tuong w nhu*trén, nhung c6 0,21 g chat
mang 14 than hoat tinh hay ALO,, sau 12 gi&
khong thay xuat hién san phdm, vi vdy c6 thé
khing dinh, than hoat tinh hay ALQO, trong
truong hgp nay khong xiic tién phan tng oxi hod
ctylen glycol (EG).

2. Oxi hoa etylen glycol véi xiic tac

Két qua thyc nghiém khao sat do pH, ham
lugng EG trudce va sau phan ting cimng nhu ham
lugng san pham tao thanh khi sir dung xic tic
vang trén hai loar chdt mang khic nbau, phu
thugc vio thoi gian tién hanh phan ng, duoc
trinh bay trong bang 1 va 2.

a) Truwong hop xic tdc la Au/C

Bdng 1: Két qua oxy hoa etylen glycol trén xiic tic Au/C, g nhiét d6 phong (32°C)

Thoi gian
phaning | 1 2 3 4 5
(h)

6 7 8 9 10 11 12

EG
ban dau
(rmmol)

0,94 | 0,94 0,94 | 0,94

0,94

094 1094 0941094 | 094 | 0,94

EG du

{mmol) 0.94

0,94 0,94 | 0,94

0,94

0831082081 |07210711}0,71

pH

ban diu 3.13

5,13 5,13 [ 5,13

5,13

513 513|513 513|513 35,13

pH
két thiic
phan lng

513 15,13 | 5,13 | 5,13 | 5,13

5,13

3,70 | 3,70 | 3,70 | 293 | 2,93 | 2,93

San pham | 0.00 | 0.00 | .00 | 0,00 | 0.00

0,00

010 | OTF | 02 | 021 | 022 | 623

b) Trudng hop xic tdc la Au/AlLO,

Qua theo ddi pH clia hon hop phan dng va
phin tich san phdm phan tmg trén GC-MS (bang
1 v& 2), ¢6 thé rit ra mot s6 nhan xét nhuy sau:

+ Phin tmg chi x4y ra 0 gior thit 7 va khong
thay déi trong 2 gidy tiép theo. Tir gi&s thit 10 tro
di, dd chuyén hod etylen glycol bat ddu 1ang 1én
va tang theo thoi gian nhung khong nhiéu.

+ Trong trudng hgp xic tic 13 Au/C, san
phdm chi yéu 1a axit glycolic, nén pH cudi cta
né phu thudc chu yéu vao ham fuong cua chat
nay (tir 5,13 xuéng 2,93) va do chuyén hod EG
1a 24,5%.

+ Trong nhimng diéu kién trong tu, xdc tdc
Au/ALO; cho do chuyén hod EG 1a 60,6%, pH
giam nhanh tir 5,13 xudng 1,42.
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Bdng 2: K& qua oxi hod

etylen glycol trén xic tic Au/ALO;, & nhié¢t do phong (32°C)

Thot gian
shanng |1 |2 3 a4 s e |7 |8 o o |u 12
{h)
EG
v ddu 1094 1094 [094 [094 [094 094 094 1094 {094 094 10.94 10.94
(mmol)
EGde o4 1004 |094 (094 094 |094 |028 029 1030 10,39 038 [037
{mmol}
PH (513 1503 5.3 [5.03 [513 [503 [543 [513 1513 (513 1543 |5.13
ban daun
pll
thie 1503 1503 [503 |503 (503|503 1250 (2,50 (2,50 |142 (142|142
phan Ung
san phim (000 [0:00 [0 [0.00 [000 Jo.00 fodo [047 048 [0.55 0.5 0.57

Bdng 3: K& qua xdc dinh thanh phén san pham oxi hod etylen glycol trén
hé xic tdc Au/C va Au/ALO, bang GC/MS

r)_—l I Xuc tac ]
STT San pham phan ing AwC AU/ALO.
r Hiéu suat D chon Hiéu suat Po chen
(%Xkhoi lugng) loc, % | (%khéi lugng) loc, %

! Glycolic axit 23 94 41.5 68.5

2 Dietylen glycol 0,92 . vEt -

3 Glycolat etyleste 0 - 6,19 10,4
g Peroxit dietyl 0 - 11,53 19,4

5 Etylen glycol du 76 - 40,7 -
| 6 Téng 99,92 99,92

3. Thao luan két qua thuc nghi¢m

Véi viec xdc dinh cdc san phdm chinh va
phu trong phan ng oxi hod etylen glycol bing
GCMS nhu trén ,c6 thé dua ra mot s6 giai thich
vé sy hinh thanh clia ching nhu sau:

a) Su hinh thanh axit glycolic va dietylen glycol

Ciing nhu mot s6 kim loai khic, vang {Au)
c6 kha nang thuc hién phan ing chuyén vi hydro
(hydrogen transfer reactions).

a/ Mot nguyén i hydro (H) & vi trf cacbon
thit nhat hoac & vi tri cacbon thi hai va mdt
nguyén tit hydro ctia nhém OH lién ké no cla
phan tir EG két hop vdi tam hoat dong clia xic
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téc (trong trudng hop nay 1a cic nguyén tr kim
Joai vang) dé tao nén mot lien ket dang hydride
va glycolic andchyde: HO-CH,-CH,-OH +[Au]
— OH-CH,-CH,-O-[Au)-H — HO-CH,-CHO +
H-[Aul-H

Lien ket hidrit nay két hop véi oxi trong moi
truomg dé tao thanh nude va tao ra mot lién kel
mai gilta Au vdi oxi, dong thdi ket hop véi
glycolic anhydrit vira hinh thanh &trén dé chora
glycolic axit va tra xiic tdc trd lai trang thai ban
dau:

H-[Au]-H + O, = H,0 + [Au]-O
|Au]-O" + HO-CH,-CHO —

HO-CH,-COOH + [Au]



b/ Iai nguyén tir hydro (H) & vi i cacbon  véi Au dé tao nén mot lién két dang hydride va
thtr nhat hoac thit hai cia phan 1r EG két hop  cation etylen glycol:

H
24 .~
HO~CHZC}{2—O]1 + [Au] ———» IlO—Q-ClL,—OlI it l[O—C-CIIZOH + [Au}i\H
noH
[Au]

Cation etylen glycol nay khong ben nén ty diéu chinh SdIlg dang bén hon vé nang luong;
2t

Ho-C -CH -OH - O CH CHZOH

Sau d6, két hop véi nhau dé hinh thanh mot kation dang peroxit:
+

_ 1+ 14
2 {O-CH-CHQ- 8] I}MHO—CHz—CH—O-O-CH-CHzOH

Tir day, véi khd ning chuyén vi hydro cia Au, hinh thanh dietylen glycol:
~H
' 21 Auk’

“H
HO-CH,-Ci1-0-0- i CHyOH  ——» HO-CH,-CH7O-CHyCHZOH + HO + 2[Aul

2. St hinh thanh peroxit dietyl

Chinh su ¢6 mat ciia peroxit dietyl trong san pham cha hé xic tdc Au/AlLO, dd chitng minh
nhimg dé xudl cia ching t6i & trén 4 phi hop, dac biét 1a sy hinh thanh cation dang peroxit:

1+ I+
HO-Cl1,-C1-0-0-CH-CH,0H

Khai ning lién két v6i oxi chia kim loai nhom trong chat mang di ngan can qud trinh hinh
thanh dietylen glycol nhu da trinh bay ¢ trén (dietylen glycol trong trudng hop st dung xdc tac
AW/ALO; hiu nhu khéng ¢6), 1am dit mach peroxit dé hinh thanh axit glycolic va mot etyl-kation:

. 1+ Es 2+
i HO-CHz-CH-O—OJ;CH-CHZOH E— I]O—CHz-COOH +CH-CH - OH

%L-CHZ OH + [Au}----H——— CH3CH 50 ~ +[Au]
Hai anion nay két hop véi nhau dé hinh thanh peroxit diethyl:
CH,-CH,-O-0-CH,-CH,,
Ham lugng peroxit dietyl d6i véi xiic tdc Au/ALO, 1a trén 11%.
3. Su hinh thanh glycolat etyleste: Song song véi viéc tao thianh anion
CH;—CH,—O" nhu da trinh bay ¢ trén, kha nang hinh thanh mét lugng ctanol ding ké citng
can dugc dat ra béi vi trong san phdm ciia phan ing oxy hoa etylen glycol trén xiic tic Au/AlLQ, ¢é
dén 6% la glycolat ethyleste. Diéu nay dugc giai thich tuong tu nhu trén:
+ -
2CH-CH2- OH + [Au}:"j:l ——— CH;-CHy-OH + [Au




O=T-CHZOH + Cl*%—Cl-b—OH —_— HO—CI{ZT-O-CI-IZCH3 +1L0

OoH
4. Vai tro coa xiic tac trong viéc hinh thanh
céc san pham

Nhu da trinh bay & phdn IIL1, cdc chat
mang nhu than hoat tinh, oxit nhom khoéng xiic
1ién phan tng oxi hod etylen glycol. Phdn tng
chi xdy ra khi c6 mat kim loai vang (Au) mang
trén cac chat mang dé. Két qua chup X-Ray
méau xdc tdc trudc va sau phan Ung cho phép
khing dinh ring Au da xdc ti€n qud trinh oxi

T
T

Hinh 2 cho thdy tinh thé Au da hinh thanh
rit rd, lam che phit cdc pic dac trung clia chit
mang. Viéc hinh thanh nén tinh thé 1én qua qua
trinh phan ing cho thdy rang Au di tham gia
vao phan ing oxi hod nén di c6 sy bién déi cau
tric tinh thé tir dang nano sang dang cdu tnic
16n hon va thay rd mot pic thit ba cha Au &d =
1,4049,
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Hinh 2: Pho @6 X-ray clia ALO; sau phan ting

C

hod etylen glycol d€ tao ra cdc san pham ndi
trén. Hinh 1 12 ph6 d X-ray cha mau Xic tic
vang mang trén oxit nhom. Qua day c6 thé thay
ring kim loai vang phan tin trén bé mat chat
mang va & dang mim tinh thé cé cdu tric rat
nho (khoang 8-9 nanomet) nén khi chup X-Ray,
mic di vin c6 cdc pic dic trung clia Au 0d =
2,34987 va & d = 2,03546, nhung bi che pha boi
chit mang la oxit nhom:

Trong bai nay ching t61 chi gidi thiéu céc
san phdm cba phan dng oxi hod etylen glycol
trén hai hé xiic tac di 16ng hop duge va dé xuat
co ché hinh thanh ching. Cic két qua phan tich
cho thay ring chinh cde cu triic dang tinh thé
cua Au di tham gia vao viéc hinh thanh cic san
pham.

Nhitng nghién citu vé cdu tric va ban chat



chia chat xdc tac, ham lugng Au trén chit mang
ciing nhu ti lé xic tic/nguyén liu s& dugc
nghién citu k¥ hon va cong bd trong nhimg cong
trinh tiép theo.

IV - KET LUAN

1. i tong hop duge axit glycolic tir etylen
glycol trén cdc hé xic tic Au/C va Au/ALO;
trong diéu kién nhiét do phan (ng & nhi¢t dé
phong (32°C), khudy véi t6c do 500 vong/phat
vi dau din oxi tir binh khi v&i van 16¢ 5 1it/gio.
Trong nhiing diéu ki¢n cu thé aéi trén, phan (ng
bit ddu xdy ra ¢ gid thi 7, v6i d¢ chuyén hod
10% (d6i véi xdc tdc Au/C) va 49% (d6i véi xic
tic Au/AlLO;). Kéo dai phan dng dén 12 giv, do
chuyén hod EG tang lén 24% va 60% tuong
ing.

2. B6i véi xiic tdic Au/C, do chuyén hod
thanh san phdm chinh khong cao (24%), nhimg
do chon loc cia san phim chinh 13 khd cao
(94%) va chi ¢6 | san phdm phu tao thanh véi
ham lugng chua diy 1%.

3. D61 véi xiie tic Au/ALO,, do chuyén hod
thanh san phim chinh dat gan 42% nhung do
chon loc chi 60%. C6 2 san pham phu véi ham
lugng 1a 6,2% (glycolat etyleste) va 11,5%
(peroxit dietyl).

Loi cam on: Cdc tdc gid xin chan thanh cam on
Ciutong trinh Nghién citu co ban cua Nha nidce
da hé ire kinh phi dé thuce hién cong trinh nay.
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