Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2022, 6(4):2348-2355

Open Access Full Text Article

Bai nghién ciiu

Tong hop 5-hydroxymethylfurfural tir glucose va fructose sif dung
xdc tdc amorphous carbon gan acid Brgnsted

Nguyén Thi Thién Hang', Nguyén Hao Trinh', Phan Bich Ha'2, Phan Ngoc Quynh Anh’, Tran Hoang Phuong'"”

Use your smartphone to scan this
QR code and download this article

'Khoa Héa hoc, Truiong Dai hoc Khoa
hoc Ty nhién, Pai hoc Qudc gia Thanh
phd HO Chi Minh, Viét Nam

2Vign Y t& Cong cong, Thanh phd H6 Chi
Minh, Viét Nam

Lién hé
Tran Hoang Phuaong, Khoa Héa hoc, Trudng

Dai hoc Khoa hoc Ty nhién, Bai hoc Quéc gia
Thanh ph& H6 Chi Minh, Viét Nam

Email: thphuong@hcmus.edu.vn

Lich st

o Ngay nhan: 29-8-2022

o Ngay chdp nhén: 20-12-2022
o Ngay dang: 31-12-2022

DOI :10.32508/stdjns.v6i4.1229

| '.) Check for updates

Ban quyén

© DPHQG Tp.HCM. By la bai bdo cong b6
mé& dugc phat hanh theo cac diéu khoan ctia
the Creative Commons Attribution 4.0

S\\=
=

VNUHCM PRESS

International license.

TOM TAT

Trong nhiéu nam trd lai day, xuc tac acid ran goc carbon thu hdt nhiéu su chd y vi dép Uing tiéu
chi than thién va bén vimng ctia “"hoa hoc xanh". Theo xu thé dé, nghién clu nay da diéu ché
thanh cong chat xuc tac amorphous carbon gan nhém SOsH (BM-pTSA) dua vao quy trinh hai
budc: dau tién la hoat hoa carbon di tir ba mia sau dé tién hanh thly nhiét carbon hoat héa vai
p-toluenesulfonic acid. Hinh thai, cdu tric cla xtc tac dugc xac dinh dua vao cac két qua phd
FT-IR, TGA, XRD va EDX. Viéc khao st hoat tinh ctia BM-pTSA dugc thuc hién trén phan ting diéu
ché 5-hydroxymethylfurfural (5-HMF) tir glucose va fructose stt dung dung maéi la DMSO. Hiéu suét
clia 5-HMF dugc theo ddi trong vong 16 gi¢ phan tng, & cac nhiét do 80°C, 100°C, 120°C déi vdi
fructose va & nhiét do 100°C, 120°C va 140°C déi véi glucose. Khao sat khéi lugng xudc tac cling
dugc thuc hién véi 1 mg, 5 mg, 10 mg, 15 mg va 20 mg BM-pTSA. Cac két qua cho théy xdc tac co
hiéu qua thdp déi v6i chuyén hoa glucose (dudi 13% 5-HMF) vi xUc téc chi c6 tam Bronsted acid.
Hiéu suat 5-HMF cao nhat dat dugc trong nghién ctiu nay la 88,50% trong phan ting cla fructose
véi 1 mg xUc tac & 120°C, 12 gio. Mdc du vay, xem xét vé mdt kinh té, chiing téi danh gia diéu kién
phan Ung téi uu nhat la & 120°C véi ham lugng 1 mmol fructose, T g DMSO va 5 mg BM-pTSA, hiéu

suat 5-HMF 1a 67,91% chi sau 4 gi phan tng.

Tu khoa: 5-HMF, 5-hydroxymethylfurfural, acid ran carbon, ba mia, DMSO

GIOI THIEU

D1 mit véi tinh trang thiéu hut nhién liéu hoa thach
dan dén gia ca dit do va nhiing vdn dé€ lién quan
dén moi truong, sinh khéi la mot giai phap thay thé
tiém nang dugc chu trong khai thac nh¢ vao tinh
bén viing va than thién déi v6i méi trudng.! Mot
trong nhiing muc dich ctia viéc tin dung ngudén nang
lugng sinh khéi 1a tdng hop 5-hydroxymethylfurfural
(5-HMF) - hgp chit hitu co nén tang c6 nhiéu
ung dung trong nganh cong nghiép hoéa chit nhu
diéu ché xang sinh hoc dimethylfuran (DMF), lev-
ulinic acid, 2,5-furandicarboxylic acid (FDCA), 2,5-
diformylfuran (DFF), ....% 5-HMF thuéng dugc tdng
hgp tii qua trinh tach nudc ti monosaccharide nhu
glucose, fructose, ... v6i su c6 mit clia xuc tac acid
trong dung mdi. Trong d6, nhiéu nghién ctu da dugc
thuc hién véi xdc tac la acid Brensted nhu H, SOy,
HC], ...cho thdy hiéu qua tdng hgp 5-HMF t6t tii sinh
khéi.3~® Tuy nhién, cic acid nay lai c6 nhiing nhugc
diém 16n 14 tinh dn mon cao, khé phan tach va gay
6 nhiém moi trudng. Do d6, nhiéu nim trd lai day,
nhiing xdc tac pht hgp véi xu huéng “hda hoc xanh”
da dugc tip trung khai thac, trong d6 c6 xdc tac acid
rdn nguodn géc carbon. Xuc tac acid rdn nay dugc
diéu ché st dung nguon carbon ti carbohydrate, hgp

chét thom da vong, nhua polystyren, carbon hoat hda,
than sinh hoc hodc cac phé phdm noéng nghiép va tac
nhan sulfon hoa la cac Brensted acid nhu H>SOq, p-

toluenesulfonic acid....” 12

Trong nghién ctu nay, xuc tic amorphous carbon
dugc diéu ché bang phuong phap carbon hoda thuy
nhiét tii ba mia (da dugc xu ly) va su dung p-
toluenesulfonic acid lam tdc nhéin sulfon hoda. Vat
liéu nay dugc st dung lam xuc tic cho sy chuyén
héa glucose va fructose thanh 5-HMF trong dung méi
DMSO. Cac khao sat v€ nhiét do, thdi gian phan ting
va ham lugng xdc tic da dugc thuc hién nham xac
dinh diéu kién phan ting t6t nhit dé tong hgp 5-HME.

VAT LIEU VA PHUONG PHAP

Vit liéu, héa chat

Ba mia, D-glucose monohydrate (> 99%, Merck), D-
fructose monohydrate (> 99%, Sigma-Aldrich), p-
toluenesulfonic acid (> 99%, Sigma-Aldrich), citric

acid monohydrate (> 99%, Merck), zinc chloride (>
99%, Merck), dimethyl sulfoxide (> 99,5%, Xilong).

Trich ddn bai bdo nay: Hing N T T, Trinh N H, Ha P B, Anh P N Q, Phuong T H. Tdng hgp 5-
hydroxymethylfurfural tir glucose va fructose sit dung xtc tac amorphous carbon gan acid Brgn-

sted. Sci. Tech. Dev. J. - Nat. Sci.; 2022, 6(4):2348-2355.
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Thiét bi

Céc phan ting dugc thuc hién trén may khudy ti diéu
nhiét IKA RET BASIC (USA). Quang phé hong ngoai
dugc ghi bing médy Shimadzu IRPrestige-21 (KBr).
Phén tich nhiét trong lugng (TGA) dugc ghi lai bing
mady Labsys Evo TG/DSC1600 ctia Setaram. Phé tan
sic nanglugng tia X (EDX) thu dugc ti thiét b EMAX
Energy EX-400 EDX (Horiba).

5-HMF thu dugc trong qua trinh khao sat diéu kién
phan ting dugc dinh lugng trén may sac ky 1ong hiéu
nang cao Agilent Technologies 1260 Infinity dau do
PDA, cft sac ky InertSustain C18 (5 pum, 4,6 x 150

mm).

Quy trinh diéu ché xic tac BM-pTSA
Chit xdc tdc BM-pTSA dugc téng hop qua hai buée

chinh (Hinh 1): tién xt ly ba mia sau d6 van dung
phuong phdp thay nhiét d€ diéu ché vat liéu, tham
khao céc quy trinh da dugc bdo cdo bdi Xiao et al. 10 va
Yusuff et al.® DAau tién, ba mia dugc sy kho 6 80°C
trong vong 24 gi¢ va dugc nghién nho. Vat liéu nay
(20 g) dugc cho vao 200 mL dung dich ZnCl, 3 M va
khudy & 60°C trong vong 5 gid. Saukhiloc, cdnba mia
dugc rtta nhiéu 14n bang nudce cit cho dén khi pH cta
nudc rtia trung tinh. Mau vat liéu da rtra sach dugc
lam kho trong t sdy 6 110°C trong vong 24 gio. Tiép
dén 1a qud trinh sulfon hoéa carbon bang phuong phép
thay nhiét dugc thuc hién nhu sau: ba mia da than
héa (10 g), citric acid monohydrate (4 g, 20 mmol),
p-toluenesulfonic acid (2 g, 10 mmol) va 80 mL nudc
cétlan lugt dugc cho vao dng Teflon, réi nung & 180°C
trong 6 git. Xuc tac acid ran (BM-pTSA) thu dugc sau
khi dugc rtia nhiéu 14n véi nude cit va dugc say kho
trong 10 & 80°C trong 8 gi¢. Bao quéan xuc tic trong
binh hut &m d€ st dung cho cdc phan tng tiép theo.

Quy trinh téng hop 5-HMF

5-HMF dugc tdng hop véi su tham khéo quy trinh
dugc béo cdo bdi Wang va cong su.'® Cho hén hgp
glucose (1 mmol), dung méi DMSO (1 g), xtc tic BM-
PTSA (10 mg) vao binh cdu 25 mL. Hén hgp phan ting
dugc dun néng bang bép khudy tit & nhiét do 100°C,
120°C va 140°C trong 16 gid. Ham lugng va quy trinh
tuong tu dugc ap dung cho fructose véi nhiét do phan
tng 1a 80°C, 100°C va 120°C trong 16 gid. Khdo sat
ham lugng xuc tac ciing da dugc thuc hién véi 1 mg, 5
mg, 10 mg, 15 mg va 20 mg BM-pTSA & 120°C. Tién
trinh cta phan ting dugc theo doi bing sic ky long
hiéu niang cao (HPLC).
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Khao sat hoat tinh xtc tac BM-pTSA trong
phan ng diéu ché 5-HMF tur glucose va
fructose

biéu kién phan ting: Glucose (1 mmol), DMSO (1 g),
xuc tdic BM-pTSA (10 mg) khudy tii & 100°C, 120°C
va 140°C trong 16 gi6. Ham lugng va quy trinh tuong
tu dugc 4p dung cho fructose véi nhiét d6 phan ting
la 80°C, 100°C va 120°C trong 16 gid. Khao sat ham
lugng xuc tac ciing da dugc thuc hién véi 1 mg, 5 mg,
10 mg, 15 mg va 20 mg BM-pTSA & 120°C.

KET QUA VA THAO LUAN

Pac diém cau tric cia BM-pTSA

Ph§ FT-IR cuia mau xuc téc (Hinh 2a) cho thdy
ving hdp thy ~3414 cm~! dic trung cho nhém -
OH ctia nhém -COOH carboxylic va cac nhém phe-
nolic OH.”!" Tai 1624 cm™! ¢6 miii C=C trong cac
vong thom. Nhiing tin hiéu & 1165 cm™! va 1022
cm ™! biéu thi cdc dao dong ctia SO3~ va 0=5=01
Nhiing két qua trén chiing td sy c6 mit cha cac
nhom phenolic hydroxyl, carboxyl, sulfonic acid va
carboxylic trén bé mit chat xtc tdc BM-pTSA.

Quan sat Hinh 2-b, ph6 XRD ctia xtc tic BM-pTSA,
¢6 thé nhan thdy mot mai rong C(002) ¢ 260 = 10 -
30°. Diéu nay chiing to cu truc vat lidu 1a cac 16p
nguyén tl carbon vong thom dinh huéng mét cach
ngiu nhién. '?

Két qua TGA ctia vt liéu (Hinh 2c¢) cho thay c6 su sut
gidm déan khoi lugng xuc tac & khoang trude 100°C,
diéu nay xay ra la do sy bay hoi nudc con trong vat
litu. O nhiét d6 cao hon 350°C, t6c do giam khoi
luong nhanh hon vi sy giai hdp va phén hiy ctia cac
nhoém chiic hitu co. Nhu véy, ¢6 thé két luan ring xac
tdc BM-pTSA c6 d¢ bén nhiét 1én dén 300°C.

Phé EDX (Hinh 2d) chiing to sy ton tai clia cac
nguyén t6 C, O, Si, S trong mau vt liéu BM-pTSA.
Hinh thdi bé mit giéng bot bién, cdu truc khong dong
déu va tho rap cia BM-pTSA ciing dugc xac dinh
thong qua anh SEM (Hinh 2e), tuong tu nhu béo céo
clia Ngaosuwan va cong sy. '!

Phé '"H NMR va '3C NMR cta 5-HMF

'H NMR (500 MHz, CDCl3) & 9,58 (s, 1H), 7,21 (d,
] =3,5Hz, 1H), 6,51 (d, ] = 3,4 Hz, 1H), 4,71 (s, 2H).
13C NMR (125 MHz, CDCl) § 177,6; 160,6; 152,4;
122,6; 109,9; 57,6.

Cac diéu kién anh huéng dén hoat tinh xic
tdc BM-pTSA trong phan tng diéu ché 5-
HMF tu glucose va fructose
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1/ Khuay 60 °C, 5 gid
2/ Loc, nra bang mrde cat
3/Lam khé o 110 °C, 24 gio

Ba mia dugc

) Bii mia 200 mL
Say 80 °C, 24 gig, ZnCl; 3M
Nghién nho
Nude cat

p-toluenesulfonic acid

hoat héoa

BM-pTSA

1/ Thuy nhiét ¢ 180 °C, 6 gitr
2/ Loc, nira bang nude cat
3/Lamkho & 80 °C, 8 h

Citric acid

Hinh 1: Quy trinh diéu ché xuc tac BM-pTSA.

Anh huéng cia nhiét @6 va thoi gian phdn
iing

Céc khao sat déu dugc tién hanh véi ca glucose va
fructose cho thdy su khac biét r6 rét trong hiéu qua
tong hgp 5-HME. Hinh 3 cho thdy quy trinh ép dung
cho sy chuyén héa glucose thanh 5-HMF mang lai
hiéu qué chua cao. Khi phén ting dugc gia nhiét
G 100°C, chi 1,88% 5-HMF dugc hinh thanh sau 16
gid. Cung khoang thoi gian do, hiéu suét san phdm
chinh cling chi dat khoang 12-13% & nhiét d¢ 120°C
va 140°C. Diéu nay la do con dudng diéu ché 5-HMF
ti glucose phai di qua budc dong phan héa glucose
thanh fructose, yéu cau cin c6 su hé trg ctia xuc tac
Lewis acid. Tuy nhién, trong hé phan ting khong cé
mat loai acid nay, dan t6i sy khé khin trong téng
hgp 5-HMF mdc du nhiét do phan tng dugc nang
cao. Ngugc lai, fructose cho thdy hiéu qua tong hgp
5-HMF t6t hon nhiéu (Hinh 4).

Hiéu sudt 5-HMF & 80°C dat cao nhat 1a 41,92% sau
16 gis. Con s6 nay dugc ting l1én dén 60,91% khi
phan tng dugc gia nhiét & 100°C sau 8 gio va duy tri
& khoang 59% trong 8 gid tiép theo. Khao sat § 120°C
ghi nhan ham lugng 5-HMF dat 51,21 % sau 4 gio va
dat cao nhét 76,75% sau 16 gio phan ting. Xem xét vé
mat kinh té, trong trudng hgp nay, cé thé thiy thoi
gian phan ting 4 gi¢ 1a ¢6 trién vong hon bdi vi trong

~&-100 °C
=120 °C
140 °C

Hiéu sudt 5-HMF (%)

0F . '/._——.
0 3 4 6 8 10 12 14 16 18
Thoi gian (gid)

Hinh 3: Hiéu suat 5-HMF dugc téng hgp tu glucose
theo thdi gian & 100°C, 120°C va 140°C. Diéu kién
phan tng: glucose (1 mmol), DMSO (1 g), BM-pTSA
(10 mg).

khi thoi gian phan ting kéo dai gdp 4 1an (tiéu t6n gip
41an nang lugng), ham lugng 5-HMF chi ting khoang
1,5 1an. Thém vao do, viéc kéo dai thdi gian phan tng
sé tao di€u kién cho sy hinh céc san phdm phy, gay
khé khin cho qué trinh phan tach san phdm. T cac
két qua & trén, diéu kién nhiét d6 120°C sé dugc ap
dung c6 dinh cho cac khao sét tiép theo trong nghién
ctiu nay.
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Hinh 2: Dac diém céu truc, hinh thai ctia BM-pTSA: (a) FT-IR; (b) Phé XRD; (c) TGA; (d) Phd EDX; (e) Anh SEM.
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Hinh 4: Hiéu suat 5-HMF dugc téng hop ti fructose
theo thoi gian & 80°C, 100°C va 120°C. Diéu kién
phan ung: fructose (1 mmol), DMSO (1 g), BM-pTSA
(10 mg).

Anh huéng cia ham lugng xiic tdc

Déi v6i quy trinh dp dung cho glucose, qua tling
khodang thdi gian, hdu nhu khong c6 su khac biét qua
16n ctia hiéu sudt 5-HMF thu dugc gitia cac phan tng
sti dung lugng BM-pTSA khac nhau (Hinh 5). Khong
qua 13% 5-HMF dugc tao thanh tit cac khao sat nay.
Nhiing s6 liéu dang chu y dén tit quy trinh chuyén
héa fructose. Quan sat Hinh 6, sau 1 gi¢ phan ting, véi
ham lugng 20 mg xtc tic, 57,58% 5-HMF da dugc ghi
nhan, thdp hon 14 cic phan tng c6 lugng BM-pTSA
la 15 mg, 5 mg, 1 mg va 10 mg véi hiéu sudt 5-HMF
lan lugt 1a 52,09%, 40,98%, 25,76% va 17,36%.

—o—1mg

12 4 =5 mg

10 mg

10 4 15mg
—-20mg . ) |

Hiéu sudt 5-HF (%)
e

0 2 4 6 8 10 12 14 16 18
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Hinh 5: Hiéu suét 5-HMF dugc téng hgp tu glucose
theo thai gian véi su xuc tac bsi 1 mg, 5 mg, 10 mg,
15 mg va 20 mg BM-pTSA. Diéu kién phan (ing: glu-
cose (1 mmol), DMSO (1 g), 120°C.

Sau d9, hiéu sudt 5-HMF cuia cic phan ting déu tang,
va hiu hét dat cao nhat sau 12 gi¢ phan ting. Su giam
ham lugng san phdm chinh sau 16 gi¢ 1a do sy phan
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Hinh 6: Hiéu suat 5-HMF dugc téng hgp tu fructose
theo thai gian véi su xic tac béi 1 mg, 5 mg, 10 mg,
15 mg va 20 mg BM-pTSA. Biéu kién phan tng: fruc-
tose (1 mmol), DMSO (1 g), 120°C.

huy dan 5-HMF tao cic san phdm phu. Viéc ting
qué nhiéu lugng xuc tac lam cho su phan huy nay xay
ra s6ém hon va nghiém trong hon, bang chiing la khi
dung 20 mg BM-pTSA, hiéu suit san phdm cao nhitla
79,82% sau 8 gid va giam con 58,84% sau 12 gi¢ phan
tng. Diém hiéu sudt cao nhit dugc ghi nhin & nghién
ctiu nay la 88,50% 5-HMF véi 1 mg xdc tac, sau 12
gi6 phan Gng. Tuy nhién, thoi gian phan tng kéo dai
la khong c6 1¢i v€ nhiéu mit, do d6, sau khi xem xét
thém cdc yéu t6 nhu ham lugng xuc tac, hiéu suit san
phém, nhan thdy phan tng st dung 5 mg BM-pTSA
1a t6i wu nhét (67,91% 5-HME, 4 gi5). Hinh 7 la két
qua dinh lugng 5-HMF dugc téng hop tit phin tGng
trén bing phuong phap sic ky long hiéu nang cao.

KET LUAN

Chung t6i da diéu ché thanh cong chét xic tac amor-
phous carbon gén cdc nhém -SO3H, -OH va -COOH
béng cach than hoa nguyén liéu ba mia, sau d¢ 14 sul-
fon héa véi p-toluenesulfonic acid d€ tao ra xuc tac
rén c6 tinh acid Brensted. Hoat tinh ctia chat xtc tac
dugc thé hién 16 rét qua phan ting chuyén hoa glucose
va fructose thanh 5-HMF trong dung méi DMSO.
Diéc biét, hiéu suat 5-HMF t6i uu la 67,91% tai nhiét
d6 phan ting 120°C trong 4 gi6 v6i ham lugng fructose
1 mmol, DMSO 1 g va xtic tic BM-pTSA 5 mg. Trong
khi d6, quy trinh chuyén héa glucose cho hiéu qua san
xudt 5-HMF thdp hon vi thiéu sy hién dién cta acid
Lewis, thanh phan thuc déy cho qud trinh dong phéan
héa glucose thanh fructose dién ra thuin lgi. Cac két
qué khéo sat nhiét d6 phan ting va ham lugng xtc tac
cho théy, khi nhiét d¢ phan ting va ham lugng xtc tac
cao sé lam giam di hiéu sut 5-HMF do su hinh thanh
ctia humin va cac tap chdt khac.
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DAD1 B, Sig=285,4 Ref=360, 100 (DADATA\Z0...hang 8118-08-HMF\2022-10-08-HMF 2022-08-19 11-55-30\HAT 44.D)
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Signal 1: DAD1 B, 5ig=285,4 Ref=360,100
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9.577 W R 2.20962e4 9.63137e-3 212.81677 HMF
10.193 VB E 553.58655 1.0985@e-2 6.28113 DFF
10.998 BB 14.95918 ©.00000 ©9.00000 FDCA
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Hinh 7: Két qua HPLC clia phén Ging diéu ché 5-HMF. Diéu kién phan (mng: fructose (1 mmol), BM-pTSA (5 mg),

DMSO (1 g), 4 gic, 120°C.

LOI CAM ON

Nghién ctiu nay dugc tai trg bdi Pai hoc Qudc gia TP.
Ho6 Chi Minh (PHQG-HCM) trong khudn khé Dé tai
ma s 562-2022-18-03.

DANH MUC CAC TU VIET TAT

5-HMF: 5-Hydroxymethylfurfural

DMSO: Dimethyl sulfoxide

BM-pTSA: Xuc tic p-toluenesulfonic acid gin trén
nén carbon tii bad mia

FT-IR: Quang phé héng ngoai

TGA: Phén tich nhiét trong lugng

XRD: Quang phd nhiéu xa tia X

EDX: Phé tan sic nang lugng tia X

SEM: Kinh hién vi dién tu quét

HPLC: Sic ky l1ong hiéu nang cao
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XUNG POT LOI iCH

Céc tac gia tuyén b rang ho khong c6 xung dot lgi
ich.

PONG GOP CUA TAC GIA

Nguyén Thi Thién Hang déng gép thuc hién thuc
nghiém, thu thép s liéu, viét ban thao. Nguyén Hao
Trinh, Phan Bich Ha va Phan Ngoc Quynh Anh déng
g6p thuc hién thuc nghiém va thu thap s6 liéu. Tran
Hoang Phuong déng gbp trong viéc hd trg khao sit,
g6p y va chinh stia ban thao.
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Synthesis of 5-hydroxymethylfurfural from glucose and fructose
using a Brgnsted acid-linked amorphous carbon catalyst

Nguyen Thi Thien Hang', Nguyen Hao Trinh', Phan Bich Ha'2, Phan Ngoc Quynh Anh', Tran Hoang Phuong'"*

ABSTRACT
In recent years, carbon-based solid acid catalysts have attracted a lot of attention because they meet
i the environmentally friendly and sustainability criteria of "green chemistry". Following that trend,
Use your smartphone to scan this in this work, the carbon-based solid acid catalyst (BM-pTSA) was successfully prepared via two-step
QR code and download this article process: bagasse pre-treatment followed by hydrothermal carbonization using as-activated carbon
and p-toluenesulfonic acid. The morphology and structure of the catalyst were determined based
on FT-IR, TGA, XRD and EDX spectroscopy results. The investigation of BM-pTSA activity was carried
out on the synthesis of 5-hydroxymethylfurfural (5-HMF) from glucose and fructose using DMSO as
solvent. The yield of 5-HMF was monitored for 16 h of reaction with temperature variationat at 80°C,
100°C, 120°C for fructose and at 100°C, 120°C and 140°C for glucose. Catalyst dosage investigation
was also performed with 1 mg, 5 mg, 10 mg, 15 mg and 20 mg of BM-pTSA. The results show that
the catalyst has a low efficiency for glucose conversion (below 13% 5-HMF) because it contains only
Brensted acid sites. The highest 5-HMF yield achieved in this study was 88,50% in the transformation
of fructose with 1 mg catalyst at 120°C, 12 h. Even so, from an economic point of view, we estimate
that the most optimal reaction conditions are at 120°C with 1 mmol fructose, 1 g DMSO and 5 mg
BM-pTSA which generates a yield of 5-HMF was 67,91% after only 4 h of reaction.
Key words: 5-HMF, 5-hydroxymethylfurfural, carbon-based solid acid, DMSO, sugarcane bagass
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