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TOM TAT

Chting t6i da tién hanh tong hop vat liéu carbon tir gb ciy d6 bau béng hai phuong
phap: nhiét phan va thuy nhiét. Cac vat liéu duoc déc trung bang cdc phuong phap
SEM (Scanning Electron Microscopy), XRD (X-ray Powder Diffraction), ddng nhiét
hdp phu/giai hap phu nitrogen va ting dung vat liéu lam chat hdp phu chat mau
methylene blue (MB). K&t qua nghién ctru cho thay cdc mau vat liéu tong hop theo
hai phuong phap nhiét phan hodc thuy nhiét c6 cau truc tuong tu nhau, nhung cé
su khac nhau vé hinh thai. Vat liéu tong hop bang phuong phap nhiét phan cé hinh
thai khong thay d6i nhiéu so v6i nguyén liéu ban dau, nhung cé hoat tinh hap phu
MB cao hon mau vat liéu thtiy nhiét va cao hon mau nguyén liéu dau. Dong hoc hap
phu MB 1én vat liéu nhiét phan cling da duwoc nghién cttu va cho thdy qua trinh hap

phu la phtic tap, thién vé m6 hinh hdp phu bac hai nhiéu hon.

Tw khéa: dé bau, vat liéu carbon, hap phu, methylene blue.

1. MO PAU

Cac van dé 6 nhiém méi treong nhu 6 nhiém dat, nwdc, khong khi ngay cang
dugc nhiéu qudc gia trén thé gidi quan tam giai quyét. Viét Nam 1a mot nuwdc dang phat
trién, voi sy phat trién ctia cdc nganh cong nghiép miii nhon nhw dét nhudm, in an, thudc
da,... da lam gia tang lwgng thuéc nhudm thai ra moi treong, tac dong tiéu cuc cho hé
sinh thai va sttc khde con nguoi, c6 thé gay ra nhiéu bénh nguy hiém trong d6 c6 bénh
ung thu & nguoi [1]. Methylene blue (MB) 1a moét loai thuée nhudm duwoc st dung kha
phd bién trong cong nghiép dét nhudm, cé thé gay ra cac bénh vé mit, da, duong ho
hap,... Nong dd MB trong nudc qua cao sé can tro sy hdp thu oxygen tir khong khi vao
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nudc, do do can tro sy sinh tredng cua cac dong thure vat, gay ra hién tuwong xdo tron
hoat dong cua vi sinh vat va anh huong dén qua trinh ty lam sach ctia nudc [2].

Cé nhiéu phuong phéap hoa ly khac nhau d€ xtt ly phdm nhudm trong nudc thai
nhu st dung mang loc, tham thau, chat hap phy, xtc tac quang hoéa, phan ting Fenton,
phén huy sinh hoc, ... tuy nhién, mot trong nhitng giai phap thuwong dwoc dé cap dén la
stt dung chat hp phu than thién, ré tién d€ hap phu thudc nhudm ra khoi dung dich.

Vat liéu carbon la mot loai vat liéu dwgc nhiéu nha khoa hoc trén thé gidi va Viét
Nam quan tdm nghién cttu nhitng nhing thap nién gan day. Tt cac hoa chat co ban hay
cac ngudn sinh khéi ty nhién déu c6 thé dé dang tong hop ra cac loai vat liéu carbon
khac nhau nhu graphene, carbon nano types, carbon dots, than sinh khéi,... voi gia
thanh ré. Bén canh d9, cac vat liéu carbon c6 nhiing tinh chat ly hoa rat dac biét nén da
duoc ing dung vao nhiéu linh vuc caa doi song nhu lam chat phat quang, diode phat
quang, pin mdt troi, cam bién quang hoc, chat hdp phu, chat xtuc tac quang, cam bién
dién hoéa (chat bién tinh dién cuc d€ phan tich cac chat hoa hoc), cam bién sinh hoc, giam
sat sinh hoc, van chuyén thudc,... [3].

Cay d¢ bau hién dang duoc trong nhiéu ¢ Viét Nam d€ khai thac tram huong ti
than cay va tach 14y tinh dau tram hwong [4], [5], phan dat gb ctia cAy d6 bau khong co
tram duoc sit dung chu yéu lam bdt san xudt hwong cay hodc vat bo. Ching t6i nhan
thay rang gd cay d6 bau la ngudn phé phdm, phu phadm chua titng dwoc nghién ctru lam
tién chat dé tong hop vat liéu carbon. Vi vay, trong nghién cttu nay, chung toi tién hanh
téng hop vat liéu carbon tir dat gb cay d6 bau bang 2 phwong phap phd bién 1a nhiét
phan va thuy nhiét, dong thoi nghién ctru hoat tinh hdp phu chat mau MB.

2. THUC NGHIEM
2.1. Tong hgp vat liéu carbon

Dat gb cay do6 bau (Aquilaria crassna) trong tai tinh Quang Binh dwoc thu mua,
phoi tu nhién va sdy kho ¢ 60 °C, sau d6 xay thanh bot min. Bot dwgc ray voi ludi ray cd
kich thuwdc 16 0,15 mm d& loai cac hat 16n, phéan bot thu duoc sit dung dé tong hop vat
liéu, ky hiéu la BT.

Vat liéu carbon (VLCB) dugc tdng hop bang hai phwong phap chinh la thiy nhiét
va nhiét phan, va két hop ca hai phuong phap.

+ Phuong phap nhiét phan: nung nguyén liéu BT ban dau trong thiét bi 10 nung
Vulcan 3-550-PD & 250 °C trong 12 gio, toc d¢ gia nhiét 1a 5 °C/phut. Vat liéu duoc ki
hiéu la BT-N.

Ngoai ra, mau BT-N duoc rita thém bang acid 40 mL HCL 0,1M trong 30 phtit.

Sau d6 dem mau di rita bang nwdc cat 2 Ian roi dem sdy ta thu dwoe mau BT-N-RA.
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+ Phuong phép thuy nhiét: cho 3 g BT va 100 mL HCl 0,3M vao binh Teflon, roi
cho vao bd dung cu thuy nhiét va dit vao ta sdy ¢ nhiét dd 180 °C trong 24 gio. Tién
hanh loc, riza vat liéu bang 150 mL nudc cit / 2 Tan (khuay tir hdn hop 15 phit, loc), say
kho qua dém ¢ 110 °C (khoang 15 gio). Vat liéu duwoc ki hiéu 1a BT-TN.

+ VLCB dugc tong hop bang cach két hop hai phuong phap la nhiét phan sau dé
thuy nhiét va thuy nhiét sau dé nhiét phan dwgc ki hiéu lan lwot 1a BT-N-TN va BT-TN-
N.

CAu trtc tinh thé ctia cac vat liéu duoc xac dinh bang phuwong phép nhiéu xa tia
X (XRD) trén may D8 Advance Bruker (Dtec) diing bitc xa don séc ctia Cu-K (A = 1,5406
A). Hinh théi ctia cac mau vat liéu duoc xac dinh bang phuong phéap hién vi dién tir quét
(SEM) trén mdy Tescan Vega3. Dién tich bé méat va d x0p ctia cac mau vat liu dwoc xéc
dinh bﬁing phuong phap hap phu/giai hap phu nitrogen theo moé hinh Brunauer -
Emmett - Teller (BET) trén may Micromeritics TriStar 3000 V6.07 A.

2.2. Khao sat hoat tinh hap phu methylene bule (MB) theo thoi gian va nong do

Kha nang hdp phu MB theo thoi gian ctia cdc mau vat liéu dugc tién hanh khao
sat nhu sau: Cho 20 mg vat liéu (chat xtc tac) vao coc 500 mL chita 200 mL dung dich
MB (10 ppm), 5 mL huyén phu duoc rut ra ¢ khoang thoi gian 1, 2, 3, 6, 7, 8, 24, 25 gio
va duocly tam thoi gian 15 phat, tdc d6 6000 vong/phit d€ loai bo chat xtic tac ran. Nong
dd MB trong chat 16ng thu dugc phan tich bang phuong phap UV-VIS trén méy quang
ph6 UV-Vis V-630 Jasco (My) tai budc séng 664 nm. Dya vao gia tri hap thu do duoc va
phuong trinh duong chuan biéu dién méi lién hé gitra d6 hap phu (A) va nong do C cta
MB xay dung trong khoang nong d6 0,5 - 10 ppm: A = 0,1802C- 0.0518 véi R?= 0,9994,
tinh dwgc nong d6 MB tai thoi diém tuong tng.

- Hiéu suat loai b6 MB dugc tinh theo cong thic:

_(Co-ct)
Co

H% x100 (%)

Trong d6, H la hiéu sudt hap phu MB, Co va Ct 1a néng d¢ ban dau va tai thoi

gian t (mg/L).
- Dung legng hap phu la lwong MB bi hdp phu (mg) trong moi gram vat liéu
duoc tinh theo cong thtec:
_ (Co-Ct)xV
= (mg/g)

Trong d9, g: la ham luong MB bi hdp phu (mg/g) ¢ thoi gian t, Co va Ct la nong
dd ban dau va nong do ¢ thoi gian ¢ (mg/L) twong tng. V 1a thé tich dung dich (L) va m
la khoi luong (g) cua vat liéu hap phu duoc st dung.

Kha nang hap phu MB 6 cac nong d6 dau khac nhau duoc tién hanh khao sat
nhu sau: Cho 20 mg vat liéu (chat xuc tac) vao cac c6c 500 mL chira 200 mL dung dich
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MB (5, 10, 15, 20 ppm), 5 mL huyén phu duoc rat ra sau 24 gio va tién hanh xac dinh
noéng d6 MB trong chat long thu duoc tuong tu nhu khao sat thoi gian.

2.3. Nghién ctru dong hoc hap phu hip phu methylene bule (MB)

Tién hanh hap phu MB ¢ cac nong d khac nhau (5, 10, 20 mg/L) theo thoi gian.
Str dung cac mo hinh dong hoc bac 1 va bac 2 [6] va phwong phap hoi quy phi tuyén dé
hoi quy cac s liéu thue nghiém g: (dung lwong hap phu 6 cac thoi gian t) v6i gmn (dung
luong hdp phu theo md hinh bac nhat va bac 2 tng véi cac thoi gian t) sao cho sai s6
gitra chung la nho nhat, sé tinh toan dwoc gia tri cac tham s6 R?, k, ge cho cdc mo hinh.
Sw trung khop gitra s6 liéu thiee nghiém véi moé hinh dong hoc nao d6 sé cung cap nhiing
thong tin vé mo hinh dong hoc hdp phu ctia qua trinh nay.
qékat

-Béc1: q(t) = g, (1 —e~fat) -Bac2:q(t) = Taot

3. KET QUA VA THAO LUAN
3.1. Téng hop vat liéu carbon

Gian d6 XRD cac mau vat lidu téng hop duoc trinh bay ¢ hinh 1. Két qua cho thay
bdt nguyén liéu ban dau c6 hinh dang giong gian d6 XRD cua cellulose & cong trinh
nghién ctru ctia nhém tac gia Hui [7]. Diéu nay cho thdy bot nguyén liéu dau (déat go cay
dé bau) ¢ chira thanh phéan chinh la cellulose. Cac t6 hgp peak 20,7; 21,3; 26,7 cling
twong tu td hop peak 20,1; 23,9; 26,4 dic trung cho graphene oxide khong dwgc két noi
hoan toan véi oxygen [8]. XRD cua céc mau vat liéu thu dwoc sau khi nhiét phan hodc
thuy nhiét c6 peak rong tir 20-30 do dac trung cho cac tdm nano granphene [8] (thé hién
16 nhat & mau BT-TN-N va BT-N-TN) va da s6 van c6 cac dinh déc trung cho graphene
oxide khong duoc két néi hoan toan véi oxygen [8]. Cac tdm graphite c¢6 thé duoc hinh
thanh tir thanh phan cellulose va lignin thuong cé mét trong gb cay. Theo tai liéu cta
nhom tac gia Siburian (2018) [8], peak 26,7° ddc trung cho carbon graphite. Ngoai ra vung
peak 26,7° va peak 20,7° cling c6 thé 1a peak ctia SiO2 theo thu vién pho.
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Hinh 1. Gian d6 XRD ctia nguyén liéu dau va cac mau vat liéu sau khi nhiét phan va thay nhiét.

Anh SEM ¢ hinh 2 cho thay nguyén liéu ban d4u (BT) c6 hinh dang khéng cu thé
v6i kich thudc vai pm va bé mat nhan, cdc mau vat liéu tdng hop bang phuwong phép
nhiét phan (BT-N, BT-N-RA) c6 hinh dang, kich thudc va bé mat khong thay doi nhiéu
so véi nguyén liéu ban dau. Trong gb tw nhién, ngoai thanh phan chinh 1a cellulose,
thuong 6 lignin va hemicellulose. D bén nhiét ctia lignin va hemicellulose kém hon so
voi cellulose (cellulose bi phan hty 0 nhiét do ttr 300 °C trd 1én) [9], nén khi nung ¢ 250
°C, chu yéu la lignin va hemicellulose va mét phan cellulose bi phan htiy, nén hinh dang
ctia nguyén liéu ban dau it thay ddi. Trong khi d6 mau vat liéu BT-TN t6ng hop bang
phuong phéap thay nhiét véi méi treong acid da co6 sy thay doi hinh dang so véi nguyén
liéu va bé mat bi san sui, gobm nhiéu hat nho c6 kich thudc khoang 500 nm két dinh véi
nhau, diéu nay c6 thé duoc giai thich do tac dung cua nhiét do cao, trong moi truong
acid, mach polymer ctia cellulose bj phan cit thanh nhitng doan mach ngan va sau d6 bi
phan huy boi nhiét d6 cao nén tao ra duoc cac hat kich thudc nho.
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Hinh 2. Anh SEM ctia nguyén liéu BT (a), cdc mau vét liéu tdng hop bing phrong phép nhiét
phéan BT-N (b), nhiét phan c6 rtta acid BT-N-RA (c), thuy nhiét véi moi treong acid BT-TN (d),
thay nhiét r6i nung BT-TN-N (e) va nung r6i thily nhiét BT-N-TN (f).

Mau vat liéu BT-TN-N do thuc hién qua trinh thuy nhiét triedc nén hinh dang va
kich thuwdc cling twong tw mau BT-TN, trong khi d6 mau BT-N-TN do tién hanh qua
trinh nung truedc, nguyén liéu da bi phan huy khong con cdu tric ban dau caa cellulose
nén khi tién hanh tiép giai doan thity nhiét qua trinh cit mach hau nhw khong xay ra
nén hinh dang va kich thudc lai tuong ty véi cdc mau nung va gidng nguyén liéu ban
dau.

Béang 1. Ty 1& phan trdm khoi luong ctia cic mau vat liéu tdng hop duoc so véi nguyeén lidu

STT Ki hiéu miu Khéi lwgng Khéi lwgng sau Ty 1é phan tram (%)
ban dau (g) khi téng hop (g)
1 BT-N 3 1,4496 48,3
2 BT-N-RA 3 1,2360 41,2
3 BT-TN 3 0,9714 31,5
4 BT-TN-N 3 0,7812 26.0
5 BT-N-TN 3 0,9360 31,2
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Két qua bang 1 cho thay ty 1é phan tram khdi lwong ctia cdc mau vat lidu tong
hop duoc theo cac phuong phap khac nhau so véi nguyén liéu déu dudi 50%, phuong
phép nhiét phan cho ty 1€ phan tram la 48,3%, cao hon so vdi phuong phap thay nhiét
1a 31,5%. Ty 1é phan tram ciing cho thay sw phu hop véi két qua anh SEM. Phuong phap
thay nhiét nho qud trinh thuy phan cellulose trong moi treong acid thanh cac doan mach
ngan nén gitip qud trinh phan hay dién ra thuan loi hon, vi vay sy mat khdi luong sé
nhiéu hon.

Béang 2. Kha nang loai bo MB ctia cic mau vat liéu tong hop

STT Ki hiéu mau | Thoi gian Nong do Hiéu suat hap Dung lwgng hap
(gio) MB (ppm) phu H (%) phu q (mg/g)
1 BT 24 9,84 37,45 36,86
2 BT-N 24 10,94 74,30 81,26
3 BT-N-RA 24 8,07 75,28 60,75
4 BT-TN 24 9,84 27,10 26,68
5 BT-TN-N 24 8,97 40,05 35,94
6 BT-N-TN 24 9,84 35,76 35,20

Két qua bang 2 cho thdy hiéu suat va dung lwong hap phu MB ctia mau BT-N va
BT-N-RA cao hon mau nguyén liéu BT, trong khi d6 cdc mau vat liéu cé st dung phuong
phép thuy nhiét d€ tong hop cho hiéu qua hap phu lai thap hon (du hinh dang san pham
c6 nhiing thay d6i so véi nguyén liéu ban dau) va thuc t& qua trinh hdp phu ctia cic mau
BT-TN, BT-TN-N va BT-N-TN da dat cAn bang twong tng & cac thoi gian 2 gio, 5 gid va
1 gio. Nhu vay, mau BT-N la mau vat liéu cho hiéu sudt va dung luwong hap phu cao
nhat, lan luot la 74,30% va 81,26 mg/g sau 24 gio, va phuong phap tong hop cling don
gian nhat nén chiing t6i chon mau vat liéu nay dé tién hanh nghién ctu kha ning hap
phu chat mau MB.

Dung I- T ng hEp phd (cm®/g STP)

T
0.0 0.2 0.4 0.6 0.8 1.0

, p SuEt t- -ng @i (p/p°)
Hinh 3. Dang nhiét hdp phu va khtt hap phu N2 ctia nguyén liéu BT va vat liéu téng hop BT-N.
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Hinh 3 cho thdy mau BT-N va nguyén liéu BT déu c6 duong dang nhiét hap phu
va khtr hap phu thudc kiéu II, la vat liéu mao quan ¢d mao quan l16n d > 50 nm. Va dién
tich bé mat riéng Sser cua BT-N va BT Ian luwot 1a 2,79 va 1,55 m?%g. Sau khi nhiét phan
nguyeén liéu thi vat liéu BT-N thu dwoc van gitt duoc cdu trac ban dau ctia nguyén liéu,
va su phan huy moét s6 thanh phan trong nguyén liéu cting da lam tang dién tich bé mat
riéng so vdi nguyén liéu ban dau, nho vay ma kha nang hdp phu MB cua vat liéu BT-N
cling tang lén so voi nguyeén liéu BT.

3.2. Nghién ctru kha nang hdp phu MB ctia vat liéu tong hop BT-N
3.2.1. Anh hudng ctia thoi gian dén kha nang hap phu

Su bién do6i vé hiéu suat va dung luong hap phu theo thoi gian ting vo6i néng do
dau cua MB 10 mg/L trinh bay ¢ bang 5 cho thay hiéu suat hap phu va dung luwong hép
phu ¢é khuynh hudng ting dan theo thoi gian hap phu nhung tdc d6 hap phu khong
dong déu va co su thay doi tuy thoi diém. Vat liéu hdp phu tot MB gio dau tién va tang
cham ttr gio thit 2 dén gio 6, hiéu suat chi dat 44,2% sau 6 gio hdp phu. Sau do, vat liéu
lai hdp phu nhanh ¢ gio th 7 va téng cham ¢ nhiing gio tiép theo. Sau 26 gio hdp phu,
hiéu sudt hap phu MB dat 79,71% va dung luong hap phu la 87,17 mg/g va cho thdy qua
trinh hap phu cling gan dat trang thai can bang. Két qua nay ciing pht1 hop véi qua trinh
hap phu thong thwong ctia vatliéu, thuwong xay ra 2 pha: hdp phu bé mat (hap phu manh)
0 giai doan dau va hap phu mao dan (hdp phu nhe) ¢ giai doan sau. Sau 24 gio, vat liéu
6 hién tuong giai hap phu. Thoi gian 24 gio dwoc chon d€ khao sat anh hudng ctia nong
dd dén kha nang hap phu.

3.2.2. Anh huéng ctia nong do dén kha niang hap phu

Bang 3. Hiéu suét va dung luong hap phu MB 6 cac nong d6 khac nhau sau 24 gio ctuia vat liéu

Nong do (mg/L) H (%) q (mg/g)
5 95,81 55,68
10 74,30 81,26
15 60,96 83,87
20 46,77 94,01

Két qua ¢ bang 3 cho thay trong khoang néng d6 MB khao sat tir 5 dén 20 mg/L,
khi n6ng d¢ tang thi dung lwong hdp phu cling tang 1én (ttr 55,68 dén 94,01 mg/g) nhung
hiéu suat dong thoi lai giam (tir 95,81% con 46,77%). Cung 1 lwong chat hap phuy, khi
nong do cia MB tang thi sy khuéch tan MB vao vat liéu sé tang nén dung lugng hadp phu
sé tang (va nhanh dat trang thai bao hoa), tuy nhién ty 1é MB bi hdp phu so v6i MB ¢d
trong dung dich lai khong 16n bang treong hop nong d6 loang (do han ché boi s6 tam
hdp phu), nén hiéu suat hap phu lai giam.
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Bang 4 cho thady vdi thoi gian hdp phu la 25 gio thi kha nang hap phu MB trong
dung dich nuwdc ctia vat liéu tdng hop dugc tir gd cay d6 bau trong cong trinh nay la kha
tot (dung lwong hap phu 97,1 mg/g) so voi mot s6 vat liéu da cong bd truede day. Do do,
vat liéu c6 thé can thém nhitng nghién cttu khac trong van dé hap phu dé duoc danh gia
toan dién hon.

Bang 4. So sanh s0 liéu hdp phu MB véi cdc nghién cttu khéc

STT Vit liéu hidp phu (VLHP) q (mg/g) pH Thoi gian Tai liéu
(gio) tham khao
1 Bot vo ngd 3,963 7 2 [2]
2 | Bot1dingd 5,924 7 2 2]
3 Than hoat tinh ¢6 nguén gdc tir 51 7 1 [10]

mia va bién tinh bang zeolite

4 Vat liétu mang graphene 3,5 7 1,5 [11]
oxide/polyvinyl alcohol

5 Vat liéu composite tdng hop ti 4,53 8 24 [12]
phu phdm ba mia

6 Than hoat tinh téng hop 384 9 1 [13]
tir cdy Rumex abyssinicus

7 Vit liéu diéu ché tir mun dira 166,36 8 0.667 [14]

8 Vat liéu tir gb cay dé bau 97,1 7 25 Tai liéu nay

3.3. Nghién ctru dong hoc hip phu MB

Bang 5. Hiéu sudt va dung luong hdp phu theo thoi gian & cdc nong do MB khac nhau

Thoi gian Nong d6 MB (mg/L)
(g10) 5 10 20

H (%) q (mg/g) H (%) q (mg/g) H (%) q (mg/g)
1 42.50 24.70 34.15 37.35 20.74 41.68
2 45.82 26.63 37.36 40.86 21.15 42.51
3 60.45 35.13 40.03 43.78 26.97 54.21
6 67.05 38.97 44.20 48.34 29.13 58.56
7 73.58 42.76 64.56 70.60 33.57 67.47
8 77.45 45.01 67.36 73.67 33.04 66.40
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24 93.91 54.57 74.30 81.26 46.77 94.01
25 95.63 55.58 71.88 78.61 48.30 97.08
26 95.81 55.68 79.71 87.18 47.91 96.31

Str dung phuwong phap hoi quy phi tuyén dé€ hoi quy cac sd liéu thuc nghiém g

(dung luong hdp phu ¢ cac thoi gian t) & bang 5 v6i gm, két qua cac tham so thu duoc

theo cac mo hinh dugc trinh bay ¢ bang 6.

Bang 6. Cac tham s6 ddng hoc cua cac mo hinh bac nhat va bac hai

Nong 5 mg/L 10 mg/L 20 mg/L
do (gen= 55,7 mg/g) (gen= 87,2 mg/g) (gen=97,1 mg/g)
Bacl | R? ki e R? ki Ge R? ki1 Ge
0,820 |0,334 | 5241 0,833 | 0,287 80,21 0,752 | 0,236 91,92
Bac2 | R? k2 Ge R? ke Ge R2 k2 Ge
0,939 | 0,008 | 58,33 0,888 | 0,0047 | 89,07 0,872 | 0,0033 | 102,50

O cac nong khac nhau, mé hinh tuong tic hdp phu héa hoc theo ca 2 md hinh
déu khong thuce su ¢d d6 tin cay cao (R?<0,99), tuy nhién m6 hinh béac hai cho méi quan
hé tuyén tinh v6i hé so tin cdy cao hon bac nhat, dong thoi dung luong hdp phu can
bang ge tinh toan tit phuong trinh dong hoc béc hai gan véi gem hon md hinh nac nhat,
nén co6 thé két két luan qua trinh hap phu MB lén vat liéu tong hop BT-N la mot qua
trinh phtec tap, khuynh hudng thién vé mo hinh hap phu béc hai nhiéu hon.

4. KET LUAN

T phé phu phdm la dét gd cay dé bau, bang phuong phap nhiét phan va thuy
nhiét véi moi treong acid, da tong hop vat liéu carbon ¢6 hinh dang khoi va kich thudc
vai um tuong ty véi sinh khéi ban déu, ¢6 chira cau tric tdim nano graphene va mot phan
& dang graphene oxide. Vat liéu tong hop bang phirong phap thuy nhiét véi moi truong
acid c6 bé mit san stii gobm cac hat kich thudc khoang 500 nm két dinh véi nhau. Mau
vat liéu carbon tong hop bang phuwong phap nhiét phan 1a vat liéu mao quan cé mao
quan 16n d > 50 nm, ¢6 dién tich bé mat riéng Seer = 2,79 m?/g, c6 kha nang hap phu MB
t6t hon so v6i mau nguyén liéu mau vat liéu tong hop thay nhiét. Dung leong hdp phu
can bang dat khoang 97,1 mg/g sau 25 gio khi nong d6 dau ctia MB 1a 20 mg/L. Qua trinh
hap phu MB 1én vat liéu tdng hop bang phuong phap nhiét phan 1a mot qud trinh phtic
tap, trong do sy twong tac hap phu thién vé mo hinh hdp phu bac hai nhiéu hon.
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CARBON MATERIALS SYNTHETIZED FROM AQUILARIA CRASSNA WOOD
AND ADSORPTION ACTIVITY OF METHYLENE BLUE

Tran Thanh Minh", Nguyen Dang Dai,
Le Thuy Trang, Le Trung Hieu, Tran Thanh Van

University of Sciences, Hue University
*Email: tranthanhminh@hueuni.edu.vn
ABSTRACT

We have synthesized carbon materials from Aquilaria crassna wood using pyrolysis
and hydrothermal. The materials were characterized by SEM (Scanning Electron
Microscopy), XRD (X-ray Powder Diffraction), and nitrogen adsorption/desorption
isostherms and applied as adsorbents for methylene blue (MB). The research results
showed that the material samples synthesized by the two methods of pyrolysis or
hydrothermal have similar structures but have different shapes. The material
synthesized by pyrolysis has the same shape and size as the original material but
has higher MB adsorption activity than the hydrothermal material sample and
higher than the original material sample. The kinetics of MB adsorption onto the
pyrolyzed material were also studied, showing that the adsorption process is

complicated and more inclined towards the second-order adsorption model.

Keywords: Aquilaria crassna, carbon material, adsorption, methylene blue.
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