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Synthesis absorb material from cassava stem
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TOM TAT. San xuit than hoat tinh tir phé phdm néng nghiép than cdy san khong chi mang lai hiéu qua kinh té ma con gop
phén giai quyét cac van dé moi trudng do phé thai nong nghiép gay ra. Ngoai ra vét liéu than hoat tinh dugc ché tao c6 thé
thay thé cac loai vat liéu khac ¢ gia thanh cao trong xtr Iy nude thai va cac linh vire khac nhu quéan s, y té ... Trong bai bao
nay chiing ti da ché tao thanh cong than hoat tinh tir than cdy sén dudi tic dung cta chét bién tinh Na,COs. Than hoat tinh
da duoc tao ra khi than cay sén duoc bién tinh véi Na,COs, sau do nung ¢ nhiét do cao. Anh hudng cua néng do chét bién
tinh, thoi gian nung va nhiét 4§ nung dén chét luong than hoat tinh da dugc danh gia qua viéc chup hinh anh bé mat, cu triic
ctia than hoat tinh va kha ning hap phu Methyl blue trong dung dich cua than. Két qua cho thiy mau than duoc taora & ndng
d6 chit bién tinh 1 M, thoi gian nung vat liéu bién tinh 90 phut va nhiét d6 nung 500°C c6 hinh anh bé mat, ciu tric tot va
kha nang hép phu Methyl blue cao nhat (96,25%) so véi cac mau than dugc tao ra & cac gia tri dugc khao sat khac vé nong
do6 chét bién tinh, thoi gian nung va nhiét do nung, va cao hon 4,5% than hoat tinh ngoai thi truong (91,75%). Nghién ctru
nay khong chi mang lai loi ich vé mat kinh té cho ba con néng dan ma bén canh dé con gop phan giai quyét cac van dé moi
truong do phé phu pham néng nghiép gay ra. Nhu vay bing qua trinh bién tinh vat liéu két hop voi than hoéa ching t6i da ché
tao thanh cong than hoat tinh c6 kha ning hip phu tét hon so v6i mau than hoat tinh c6 trén thi truong.

TU KHOA: vt liéu hdp phu, than hoat tinh, than cdy sdn

ABSTRACT. The production of the activated charcoal from the waste of the cassava stem which doesn’t only bring the
economic efficiency but also contribute solving the environmental problems due to the agricultural waste. Besides,
manufactured activated charcoal materials can replace other costly materials in wastewater treatment or defferent areas like
military, health care, etc. According to this article, we have been successful the activated charcoal from cassava stem reacted
by denatured chemical Na,COs was invented successfully. This research doesn’t only bring the economic efficiency for the
farmers but also contribute to deal with many environmental problems caused by agricultural waste. Throughout research’s
process, it showed that denatured chemical 1 M, charring at 500°C within 90 minutes. The result showed the tractment
efficiency of Methyl blue reaches 96,25%.

KEYWORDS: adsorption; activated charcoal,; cassava

1. GIOI THIEU phu pham da dugc nghién ciru, ngoai ra trong than cay san
¢6 ham luong cacbon cao, ham lugng tro thap va do xop 1on.
Cho nén, viéc sir dung thén cay san dé ché tao THT c6 hoat
tinh va do xdp cao 1a hoan toan c6 thé. Chinh vi vay, trong
nghién ctru ndy chung t6i tién hanh ché tao vat liéu hap phu
THT tir than cAy sin tmg dung trong xir Iy méi truong da duge
thuc hién.

Theo Tong cuc thong ké, tong san pham thu dugc tir nong
nghiép nam 2017 ude tinh tang 2,07% so voi ndm 2016 [1].
Tuy nhién, ngoai viéc san xuat nong nghlep dang phat trién
thi con mac phai mot s6 van dé vé cic bii chira, dau ra cho
cac phé pham noéng nghiép sau thu hoach nhu rom ra, vo
trau, than cay chudi, vo lac, than cdy san ... Viéc tai ché tan
dung chat thai khong nhitng mang lai 101 ich vé mit kinh 2. NQI DUNG
té, xa hoi ma con ¢ y nghia trong viéc bao vé moi trudng.
Dién tich trong san cta ca nudc dat 569,9 nghin ha so véi
tong san luong ndng san cua ca nudc, tuy nhién luong thai
b6 clia cdc phé pham cua nganh trong sin 1a kha 16n [2].
Vé mit moi trudong than cay sin dugc coi la mot loai phé
thai, nhung ¢ mét goc do khac than cay san dugc coi 1a mot
ngudn tai nguyén néu nhu con nguoi biét thu hdi va tan
dung nhu la méot nguon vét liéu ty nhién, gia thanh thap,
than thién véi moi truong trong viée xur ly nudc va nudc
thai.

Than hoat tinh (THT) duoc biét dén nhu mot loai vat
liéu hap phuy ré tién dung trong cac linh vyc xir 1y moi S .
trudong nhu: loc nudce, loc khong khi, xtr Iy kim loai nang, Hinh 2.1 Thén cdy sdn
khtr mau, phong doc ... [3-5]. THT thuong dugc san xuat
chu yéu tir cac nguyén liéu ré tién, thong thuong 1a cac
ngudn phé phu pham néng nghiép nhu: THT tir Vo trau, 1a Received: December, 11th, 2018
tre, rom ra, mun cua, la mia, 14 ngo, 161 Ng6 [6]; vo sdu riéng  Accepted: June, 20th, 2019
[7]; vo sin [8, 9]. Trong than cay sin co than phén va céu *Nguyén Trong Anh
tric cellulose, hemicellulose va lingnin giéng nhu cac phé  Email: tronganh2008@gmail.com

2.1 Chuén bi nguyén li¢u

2.2 Phwong phap nghién ciru
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( )
Vat liéu
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Bién tinh vat liéu voi Na,CO; (0.5 M-
2 M)
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4 )
Than hoa nguyén liéu tir 350-500°C
(trong 60-120 phnt)

N v

v

. A
Rura bé mui than va sdy kho trong 105°C

N /
C )
Hap phu Methyl blue, so sanh véi than trén
thi truong.

Hinh 2.2 So dé quy trinh san xudt than hoat tinh

Than cay sdn duoc thu gom va lam sach vd, phoi kho ty
nhién, cit nho vai kich thude 2-5 cm. Ngdm nguyén liéu bang
Na,CO; twong tng vdi ti 1& 1:4 trong 24 gid véi cac nong do
khac nhau (0.5 M - 2 M) dé tim diéu kién hoat héa tot nhat.
Xac dinh thoi gian than héa nguyén li¢u trong 60-120 phut o
nhiét 6 ¢ dinh 350°C. Véi ndng d6 va thoi gian duge xac
dinh tién hanh than hoa nguyén liéu ¢ nhiét do 350-500°C.
THT sau khi than hoa dé ngudi va rira sach loai bé mudi than
va trung hoa pH dén trung tinh (7+0.5) bang nudc cat roi
mang di siy kho. Danh gid chat luong than bang hap phu
Methyl blue vai 0.5 g than/200ml Methyl blue. So sanh véi
than trén thi truong twong ung vadi 0.5g than/200 ml Methyl
blue.

2.3 Khio sit cic yéu t6 anh hwéng dén qua trinh ché tao

than hoat tinh

2.3.1 Khio sat anh hwong néng d chit bién tinh

Lan luot cho 100 ml dung dich Methyl blue c6 ndng d6 ban
dau 1 g/l vao erlen 200 ml chira 0.5g than & cac ndng do chat
bién tinh khacnhau (0.5 M; 1 M; 1.5 M va 2 M) nung & 350°C.
Lic déu véi van toc 150 vong/phut. Xac dinh lugng Methyl
blue con lai sau thoi gian phan (mg bang phuong phap quang
phd tir 0 phat — 90 phut.

2.3.2 Khdo sat anh huéng thoi gian than héa

Cho 100 ml dung dich Methyl blue vao 0.5 g than chua
trong 3 erlen twong ung voi thoi gian than héa ¢ 30 phut, 60
phut va 90 phut voi ndng d6 chit bién tinh 1 M, nung & nhiét
d6 3500C. Lic mau véi van tdc 150 vong/pht, sau d6 ding
phuong phap quang pho dé xac dinh lwong Methyl blue.

2.3.3 Khdo sat Anh huwéng nhiét do than hoa

Tuong tu cho 100 ml dung dich Methyl blue vao 0.5 g than
chura trong 4 erlen twong ng véi than nung & nhi¢t d¢ 350°C,
400°C, 4500°C, 500°C v&i nong d6 chat bién tinh 1 M va thoi
gian nung 90 phit. Ding phuong phap quang pho xéc dinh
lugng Methyl blue con lai sau cac khoang thoi gian 10 phut.

2.4 Két qua va bién luin
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2.4.1 Anh hwéng ciia ndng d9 bién tinh

Hinh 2.3 Hinh anh SEM ctia than hoat tinh ¢ nong dg chdt bién
tinh khac nhau: (a) 0 M; (b) 0.5 M; (c) 1 M; (d) 1.5M; (e) 2 M
Hinh anh 2.3 13 hinh anh SEM cua vét liéu THT véi nong

d6 chat bién tinh khac nhau duoc ngdm trong 24h va nung &
nhiét d¢ 350°C vdéi thoi gian nung 60 phut. Thong qua hinh
2.3a cho chiing ta thdy mau THT khong dugc xtr Iy qua chat
bién tinh c6 bé mit phang va bi nhiét d6 nung lam vun v&
khéng con giit duoc hinh dang ban dau cua vat liéu. Doi voi
mau than qua qué trinh ngdm 24h trong chit bién tinh & cac
nodng d6 khac nhau cho ta thiy bé mit than van giir duoc bé
mit phing cua than, ciu tric cia than va khéng bi v& vun.
Khi ndng d6 chét bién tinh ting tir | M dén 2 M (hinh 2.3c-
¢), cho chung ta thdy kha ning bdc cac 16p Cellulose ctia than
ciy san manh hon lam cho qué trinh nung ton dong nhiéu
nhing 16p mudi than hodc than méng ton tai khoéng lién két
bén trén bé mit cua than theo viéc ting nong do chat bién tinh.
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Hinh 2.4 Kha nang xu Iy Methyl blue ciia than hoat tinh voi su
thay doi nong do chat bién tinh: (a) 0 M; (b) 0.5 M; (c) 1 M; (d)
1.5M; (e) 2 M

Hinh 2.4 1a hinh anh kha nang hap phu Methyl blue cia
than hoat tinh sau 90 phut véi su thay d6i nong do chét bién
tinh khac nhau dugc nung ¢ 350°C trong thoi gian 60 phit.
Két qua xtr Iy Methyl blue cho thay voi ndng d6 chat bién tinh
khac nhau cho ta thiy kha nang hap phu Methyl blue khac
nhau. Déi voi mau than khéng duoc xir Iy qua chét bién tinh
thi kha nang hap phu Methyl blu kém hiéu qua hon so véi cc
mau than duge xit Iy qua chét bién tinh. Puong cong (a) trong
hinh 2.4 14 hinh anh biéu thi kha nang xir Iy Methyl blue cta
mau than khong qua xir Iy chat bién tinh, qua hinh anh ching
ta thay trong 10 phut dau thi hi¢u qua dat khoang 26,48%,
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trong khi d6 cac mau than duoc xr Iy qua chit bién tinh thi
hiéu qua xu ly dat tr 35,48% dén 43,74%. Nhin chung hiéu
qua xir Iy Methyl blue giam manh ¢ khoang 40 phut dau va
giam dén trong khoang 50 phut sau, diéu nay co thé giai thich
do lic dau khi méi tiép xtic véi Methyl blue THT véi kha
nang hap phu tdt nén hiéu qua xu Iy Methyl blue cao, ngugc
lai khi thoi gian xu 1y kéo dai thi néng do Methyl blue trong
THT dat dén trang thai gin bio hoa dan dén kha nang hip phu
Methyl blue cham lai.

Hiéu qua xur 1y Methyl blue tang dan va dat khoang 73%
sau 90 phut 601 v6i mau than khong qua xu ly chat bién tinh.
Déi v6i cac mau than dd qua xtr 1y chét bién tinh & cac ndng
d6 khac nhau (Hinh 2.4 b-¢), qua hinh anh ching ta thdy duoc
hi¢u qua xi Iy Methyl blue khoang 91%; 92%; 84% va 85%
tuong duong v6i ndng do chat bién tinh 0.5 M; 1 M; 1.5 M va
2 M. Qua két qua xtr Iy Methyl blue két hop v6i két qua SEM
chung t6i thdy ndng do chit bién tinh 1 M 1a c6 hiéu qua tét
nhét vi vAy chung toi lya chon ndng do chét bién tinh 1a 1 M
lam diéu kién cho ndng d6 chét bién tinh dé tién hanh khao
sat cac yéu t6 khac.

2.4.2 Anh huwéng ciia thoi gian than hoa

Hinh 2.5 Hinh anh SEM cua than hoat tinh ¢ thoi gian nung khdac
nhau: (a) 60 phut; (b) 90 phut va (c) 120 phut

Hinh anh 2.5 12 hinh anh SEM cua vat liéu THT v6i ndng
d6 chét bién tinh 1 M duoc ngdm trong 24h va nung & nhiét
d6 350°C véi thoi gian nung thay ddi tir 60 phit dén 120 phut.
Qua hinh anh SEM cho ta thay: khi thoi gian nung tang /én 90
phut thi kha nang loai bd cac 16p mudi than qua qua trinh tach
bdc cac 16p Cenlulose tao thanh trong qua trinh nung than tét
hon (hinh 2.5b). Nguoc lai, khi thoi gian nung tang 1én 120
phut thi qua trinh tao thanh cac 16p mudi than trén bé mit than
nhiéu hon (hinh 2.5¢), diéu nay c6 thé dugc giai thich do khi
thoi gian nung than ting 1én nhiéu lam cho qué trinh chay bdc
tach cac 16p Cellulose tao thanh céc 16p mudi than trén bé mat
than dong thoi 1am cho ciu triuc cua than bi bit lai gdy anh
hudng dén cac 16 x5p cua than.

Hinh 2.6 hinh anh kha nang xt Iy Methyl blue ciia THT sau
90 phut voi sy thay ddi thoi gian nung khac nhau duoc nung
& 350°C. Két qua xir Iy Methyl blue cho thdy véi thoi gian
nung khac nhau cho ta thiy kha nang hép phu Methyl blue
khéc nhau. Hiéu suét xir Iy Methyl blue dat 42,2%; 44,49%
va 39,98% trong 10 phat diu d6i véi mau than duoc nung
trong thoi gian 60 phut; 90 phut va 120 phut. Sau thoi gian 90
phut thi hi€u qua xtr Iy Methyl blue dat 91,75%; 93,4% va
87,25% tuwong tmg véi cac mau than dugc nung trong thoi
gian 60 phut; 90 phut va 120 phut. Qua két qua chung t6i nhan
thay & ¢ thoi gian nung mau 90 phat cho hiéu qua xu 1y Methyl
blue tét nhat vi vay ching t6i lya chon thoi gian nung miu 1
90 phut.

Abs
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Thoi gian (min)

Hinh 2.6 Kha nang xu ly Methyl blue ciia than hoat tinh voi su
thay doi thoi gian nung: (a) 60 min; (b) 90 min; (c) 120 min

2.4.3 Anh huéng ciia nhiét d9 than héa

Hinh 2.7 Hinh anh SEM cua (a) than hoat tinh khong qua xi Iy
chat bién tinh nung o nhiét do 500°C voi thoi gian nung 90 phuit va
6 nhiét a6 nung khac nhau: (b) 350°C: (c) 400°C; (d) 450°C; (e)
500°C

Hinh anh 2.7a 1a hinh anh SEM cta THT khong qua xur 1y
chét bién tinh nung ¢ nhiét do 500°C véi thoi gian nung 90
phat, qua hinh anh cho ching ta thdy mu than bi gdy vun va
khong giit duge cau trac 16 x6p. Nguoc lai, ddi véi cac mau
than duoc xur 1y qua chat bién tinh van giit duoc ciu truc 15
xép. Hinh anh 2.7b-e 1a hinh anh SEM cua vat liéu THT véi
néng d6 chét bién tinh 1 M duogc ngam trong 24h va nung &
cac nhiét do nung khac nhau véi thoi gian nung 90 phit. Qua
hinh anh SEM cho ta thay: kha nang hinh thanh céu tric dang
x6p td ong tang khi nhiét d6 nung tang 1én (hinh 2.7c¢, d)
nguoc lai khi nhiét 36 nung ting 1en cau trac xop to ong van
duogc giit va khong lam gy cac cAu tric bén trong cia vat
liéu. Qua trinh nung & 500°C trong 90 phut (hinh 2.7d) vat
liéu than khong bi bé giy cac lién két, cac Cellulose trong than
cy sin bi thiéu hay boi nhiét do cao dé lai khung 15 x6p bén
tao nén ciu trac THT xdp. Vi kha nang tao duoc cac 16 xop
va khong lam hong cAu truc cua than tao nén vat liéu THT ¢
thé c6 duoge dién tich bé mat 16n va tao ra kha ning hip phu
tdt hon. Qua d6 chung ta c6 thé thiy khi mau than dwogc xir Iy
bang chit bién tinh thi chét bién tinh c6 thé hd tro gitp lam
6n dinh cu tric trong qua trinh nung.
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Hinh 2.8 Kha nang xu ly Methyl blue ciia than hoat tinh voi su
thay déi nhiét do nung: (a) mau than nung ¢ 5000C trong thoi gian
90 phiit khéng qua xir Iy chat bién tinh; (b) 350°C; (c) 400°C: (d)
450°C; (e) 500°C

Hinh anh 2.8 la hinh anh kha nang xt Iy Methyl blue cia
THT sau 90 phut voi su thay doi nhiét do nung khac nhau.
Két qua cho thay, d6i voi mau than khong qua xtr 1y chat hoat
tinh nung & nhiét do 500°C (hinh 2.8a) sau 10 phut dau chi xtr
1y dat 26,48% trong khi 6 v6i mau than qua xur Iy chat bién
tinh (hinh 2.8¢) xtr 1y dat 69,99%, cao hon so véi mau khong
qua xir Iy chét bién tinh khoang 43,51%. Sau 90 phit xir Iy thi
hiéu qua xtr Iy Methyl blue ctia mau than khong qua xir Iy chét
bién tinh dat 75,99% va mau than qua xtr Iy chét bién tinh dat
93,4%:; 94,22%; 94,75% va 96,25% tuong g voi cac mau
than dugc nung & nhiét d6 350°C; 400°C; 450°C va 500°C.
Qua két qua nhan thay ¢ nhiét d6 nung 500°C cho hiéu qua
xtr 1y Methyl blue tét nhat. Nhu vay than hoat tinh dugc san
xudt ¢ diéu kién xur 1y qua chét bién tinh v6i nong d6 1 M,
thoi gian nung 90 phiit ¢ nhiét d6 500°C cho mau than c6 hiéu
qua xir 1y tot nhat.

(@)

Hinh 2.9 Hinh dnh TEM ciia (a) mdu than khong qua xit Iy chdt
bién tinh nung ¢ 500°C, thoi gian nung 90 phut; mau than qua xir
Iy chat bien tinh vdi nong do 1 M: (b) mdu than nung ¢ 350°C
trong thoi gian 60 phiit; (c) mdu than nung ¢ 350°C trong thoi gian
90 phut; (d) mau than nung o 500°C trong thoi gian 90 phut

Qua hinh anh TEM chung ta thay dugc: Di v6i mau than
khong qua xir Iy chat bién tinh dugc nung ¢ 500°C trong thoi
gian 90 phiit (Hinh 2.9a) cau tric vat liéu than 1a cac 16pmong
lién két v6i nhau va chung khong tao thanh dang cau trac 16
x6p. Nguoc lai d6i véi mau than dugce xtr 1y qua chét bién tinh
(Hinh 2.9d) c4u triic vat liéu gém céc 16p mang mong lién két
v6i nhau tao thanh c4u tric 16 xdp. Hinh 2.9b-d 1a mau THT
duge xir Iy qua chét bién tinh nung & cic nhiét do than hoa
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khac nhau, qua hinh anh chung ta thay khi nhiét d¢ than hoa
cang tang thi kha ning tao thanh cac 16p mang méng cang tot.
Khinhiét d¢ than héa tang Ién 500°C (hinh 2.9d) vatliéu THT
dugc ciu thanh boi cac 16p mong va ¢6 cau trac 16 x0p.

2.4.4 So sanh kha nang xir ly Methyl blue véi than hoat

tinh trén thi truong.
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Hinh 2.10 Kha nang xu [y Methyl blue cua than hoat tinh: (a) m@
than khong qua xur Iy chat bién tinh; (b) mau qua bién tinh; (c) mau
than thi truong

Két qua cho thdy mau THT ngoai thi truong c6 hiéu suit
xir 1y Methyl blue & 10 phiit dau 1a 39,32%, twrong ddi cao hon
so v6i mau THT khong qua xir Iy chat bién tinh, tuy nhién
thap hon mau THT qua xur Iy chat bién tinh cua ching t6i. Sau
thoi gian hap phu 90 phut, hidu qua hap phu cia mau THT
trén thi truong dat 91,75% cao hon so voi miu than khéng
qua xir Iy chat bién tinh cua ching t6i (75,99%), nhung lai
thap hon so voi mau than qua xt 1y bang chit bién tinh cua
chting t6i (96,25%). Nhu vay bang qua trinh bién tinh vat liéu
két hop v6i than hoa ching t6i da ché tao thanh cong THT c¢6
kha ning hap phu tét hon so véi mau THT ¢6 trén thi trudng.

3.KET LUAN

Qua két qua nhan thay & nhiét d6 nung 500°C cho hiéu qua
xtr Iy Methyl blue tét nhat. Nhu vay THT duogc san xuat ¢
diéu kién xur Iy qua chit bién tinh v6i ndng do 1 M, thoi gian
nung 90 phit & nhiét @6 500°C cho mau than c6 hiéu qua xur
1y tot nhat. Mau THT ¢6 thé dap tmg dé loai bo Methyl blue
trong phong thi nghiém. Nhu vdy ching ta ¢ thé sir dung
mau THT trén dé thir nghiém xir 1y nudc thai cho cic nganh
nhu dét nhudm, xi ma, in ... hoac ng dung lam vat li¢u loc
trong xir 1y nudc. Ngoai ra, c6 thé ldy mau than ding lam
nguyén lidu cho qua trinh nghién ctru dé san xuat THT c6 kich
thudc nano tng dung trong céc linh vuc khac.

4. CAM ON

Trudc hét t6i xin guri 101 cam on dén ban Linh dao Khoa
Ky thuat Héa hoc — Mbi trudng, cac thiy c¢o gido trong Khoa
va trong by mon Cong nghé Moi truong, gia dinh va cing toan
thé ban beé da hd trg t01 da vé phuong tién cling nhu trang thiét
bi vat chét trong sudt qué trinh chiing t6i 1am nghién ciru nay.
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