TAP CHi CONG THUONG

NGHIEN CUU PIEU CHE
THAN SINH HQC BIEN TiNH BANG
MUOI MAGNESIUM SULFATE TU VO TRAU
VA KHAO SAT KHA NANG HAP PHU
VG1 XANH METHYLENE
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TOM TAT:

Bai viét nghién cttu cdch diéu ché than sinh hoc bi&n tinh tir v4 triu v6i mudi magnesium sulfate
va khio st vé kha ning hip phu véi xanh methylene. Si dung phudng phap bé mit ddp ting da xdc
dinh dugc diéu kién bi&n tinh ti vu 1a: ngdm tAm than triu véi dung dich musi MgSO, 0,38M trong
thdi gian 233 phiit. Than bién tinh c¢6 kh ning hap phu 5t xanh methylene, qua trinh hdp phu tuin
theo mo hinh déng nhiét Langmuir, v6i dung lugng hap phu cuc dai 12 66,23 mg/g. Quy trinh bién
tinh than don gidn, vat liéu thu dugc c6 kha ning hap phu t6t. Do vay, than triu bién tinh véi mudi
magnesium sulfate 1a vatliéu tiém ning, c6 thé loai bd hiéu qua xanh methylene trong nudc thai.

T khéa: than sinh hoc, mudi magnesium sulfate, v4 triu, xanh methylene.

1. Dit van dé

Hang ndm, trong qué trinh sdn xudt ndong nghiép
va ch& bi€n ndng sin & Viét Nam, bén canh viéc
dua ra thi trudng hang trim triéu tAn ndng sin ddp
(ing t5t cho nhu cau tiéu diing trong nuéc va xuat
kh4u, ddng thdi ciing phat sinh mot lugng rat 16n
phu phdm nong nghiép. HAu hét ngudn phu phim
nay dudc st dung lam chat dot, chdt don chudng,
thifc 4n gia sic, gid thé trong ndm hoic hoa, phan
bén, ché tao dau sinh hoc 1am nhién liéu, sdn xuit
dién sinh khdi, ché tao than sinh hoc,...

Vi ngudn phu phim nong nghiép phong phi va
khé4 da dang d6, cAn c6 cic gidi phap hdp 1y dé sir
dung hiéu qua ciing nhu gidm thi€u cic tic dong
tiéu cuc ctia né ddi v6i moi trudng. Thém nita, van
dé 6 nhiém mai trudng, dic biét 12 6 nhiém nu6c da
ddtra cho cdc nha nghién cttu phai tim ki€m va ch&
tao cdc vat liéu c¢6 nhiéu vu diém hon trong xu ly
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cédc chat 6 nhiém. Vi vay, ché tao than sinh hoc tir
phu phim va t@ng dung trong x& Iy moi trudng 1a
Irra chon dugce nhiéu nha nghién citu quan tAm.
Chat thdi tir qua trinh dét nhudém 12 nhitng chat
mau hitu co bén, hoa tan tot trong nudc, c¢6 ciu tric
mach v6i nhiéu vong thom phtc tap va khé phan
hiy. Sy ton tai clia chiing trong nuéc 1am gidm sy
ti€p nhan dnh sdng, han ch& sy hoa tan oxygen, gy
dnh hudng cho hoat dong séng clia vi sinh vat va c6
thé gdy doc hodc cic bénh ung thu cho con ngudi.
Nudc thai chita chdt mau hitu co thudng dugc xit 1y
bing mang loc, cdc chit xiic tdc quang, cdc chit
hip phu, céc qud trinh oxi héa,... Trong c4c phuong
phdp x(r Iy nay, dung cdc chit hap phu, cdc chat xtc
tac d€ xtt 1y cdc chAt mau dugc quan tim nhiéu hon
nhd hiéu qua xt 1y cao, chi phi thap va thi€t bi dé
van hanh. Thém nifa, vat liéu hap phu - xic tic
phéi c6 cdc dic tinh nhu: dién tich bé mit 16n, do
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x&p cao va c6 chira nhiéu nhém chife c6 oxygen, cé
kha ning din truyén electron tot va dugc ché tao tir
cdc ngudn nguyén liéu ré, d& ki€m. Vi vay, than
sinh hoc tif phu phaAm ndng nghiép dudc xem la vat
liéu xiic tic - hap phu thda min dugc cic yéu ciu
trén nhd c6 nhiéu vi tri hoat dong gitip lién két ot
vGi chat mau hitu cd bing lién k&t hydrogen, twong
tdc n —, tuong tic tinh dién, trao ddi ion,... [2, 7].

Nam 2017, Fan va cong sy da st dung than sinh
hoc tir buin thai dé loai bd xanh methylene khdi
nudc; két qua cho thay, hiéu suit hip phu dat gin
100% sau 10 gid xir Iy va dung lugng hap phu cuc
dai cta than1a 29,85 mg/g pH="7 [1].

Ti€p d6, Dastidar va cong su (2016, 2017) da
diéu ch€ than sinh hoc tir ba thdi ctia sinh khdi tdo
Spirulina va thyc hién véi hdp phu véi thude dd
Congo va xanh methylene, ho nhin thd'y than nay
c6 thé loai bé dén 82,6% thuéc dd Congo va
92,6% xanh methylene; so sdnh v§i than hoat tinh
12 85,4% va 95,6% tuong Gng trong cung diéu
kién [3-4].

Véi ngudn phu pham trau khd nhiéu trén khip
cd nu6c va van dé 6 nhiém mdi trudng nuSc nhu
hién nay, trong nghién cttu nay, chiing toi thuc hién
diéu ché than tir trdu va bién tinh né d€ khao sit
khd niing hap phu v6i chdt mau hitu cd trong nuc
thai (cu thé 12 xanh methylene).

2. Vatliéu va phuong phap nghién ciu

2.1. Vit li¢u nghién citu

Trau (dudng kinh hat khodng 2-3 mm, chiéu dai
trung binh 5-8 mm), dugc thu gom tir cic cd s sdn
xuft gao va nhiét phan y&€m khi N, vdi toc do gia
nhiét 10°/phat trong 3 gid ¢ 550°C. Than dugc lam
ngudi trong 16 nung vé nhiét do phong va nghién
dén kich thuée nhd hon 0,5 mm.

D€ xdc dinh diéu kién bié&n tinh 61 vy, than dugc
ngdm tim trong cic dung dich mudi magnesium
sulfate (MgSO,) (0,1; 0,3; 0,5; 0,7; 0,9 M) theo céc
khoang thdi gian khdc nhau (1, 2, 4, 6, 8 gi%) véi ty
1¢ than trdu/dung dich 1a 1/10, nhiét 46 ngAm tAm 1a
50-60°C trén may khudy ti gia nhiét. Cho tir tir
dung dich KOH 0,IM vao hdn hgp trén dé diéu
chinh gi4 tri pH d&n 10. Sau khi qu4 trinh ngdm tim
két thiic, @& ngudi hdn hgp vé nhiét do phong va
rira than vé& pH = 7. Than sau khi rita, loc, d€ rdo sé&
dudc say qua dém & 105°C trong tii say.

Hoéa chat dung trong nghién cttu dat mic tinh
khiét phan tich, nudc cat dugc st dung trong pha
héa chét va rita than.

2.2. Phuong phdp nghién ctiu

2.2.1. Thiét ké thi nghiém

Duing phuong phap bé mit dip tng theo mo
hinh bac hai Central composite v6i 2 nhin t6 (thdi
gian va ndng dd ngdm tAm) cho qu4 trinh bi&n tinh
than triu bang mu6i MgSO,,. Theo md hinh nay, dp
dung cho 2 nhin t6 (mdi nhan t& ¢6 2 mifc: thip va
cao), sd diém & tim 1a 4 va gid tria=1,2s€ c6 12
thi nghiém bi€n tinh than triu.

2.2.2. Khdo sdt khd ndng hdp phu ciia vat liéu

Dung dudng chuin xanh methylene vdi cdc
n6ng d62,4,6,8,10,12, 14, 16 mg/L (664 nm).

P& xdc dinh thdi gian dat can biing hip phu cda
than va than bién tinh, cho 0,1 g than vao 50 mL
dung dich xanh methylene (methylene blue - MB)
50 mg/L va khudy trén mdy khudy tir & nhiét do
phong trong thdi gian 30 - 300 phit. Sau tung
khodng thdi gian hap phu, tich 14y dung dich MB
con lai, ly tAm véi tc¢ dd 3.000 vong/phit trong 10
phit va do do hap thu & bude séng 664 nm.

Ti€p d6, dé x4c dinh diéu kién bi&n tinh t&t nhat
vdi than trau, cho 0,1g than da bién tinh & cic diéu
kién khac nhau vao 50 mL dung dich MB 50 mg/L
va khudy & nhiét do phong trong 3 gid. Lugng MB
con lai trong dung dich sau hap phu ciing dudc xadc
dinh nhu trén.

DPdng thdi, d€ danh gid ding nhiét hip phu cia
vat liéu bién tinh cho 0,1g than bié€n tinh vao 50 mL
dung dich MB ¢6 ndng d6 50 - 200 mg/L va khudy &
nhiét do phong trong 2,5 gid, lugng MB con lai
cling dugc xac dinh tuong tu.

2.2.3. Xit Iy s6'liéu thuc nghiém

* P& danh gia kha ning hip phu clia than va
than bi&n tinh st dung theo cong thitc sau:

Hiéu suit hap phu:

H = G- Ce . 100%

CO
Dung lugng hap phu:

_(Cc,-CH. vV
a m

de (mg/g)

Trong do:

C,, C. 1an lugt 1a ndng d6 ban diu va can bing
clia dung dich xanh methylene; H Ia hiéu suit hap
phu cta than (%); q. 12 dung lugng hip phu cta
than & trang thai cAn biing (mg/g); V 1a thé tich cia
dung dich xanh methylene (L); m 1a khoi lugng than
da dung (g).

* Tir gid tri thuc nghiém vé kh4 ning hap phu
clia than bi€n tinh & cic diéu kién khac nhau, xay
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dung bé mit dip tng d€ xac dinh diéu kién bién tinh
vatliéu tot nhat, s dung phAn mém Minitab 16.

3. K&t qua va thdo luan

3.1. Hinh dang va mau sdc ciia than diéu ché
trtriu

Hinh 1 cho thdy than trAu nung yém N, van con
giit dugc hinh dang cda hat triu ban dau, sau khi
nghién va bi€n tinh v6i mudi MgSO, thi than bién
tinh min hon va den dam hon.

3.2. Khao sdt thoi gian dat cén bang hédp phu
ctia than

K&t qua tai Bang 1 cho thay sau 180 phiit thi qué
trinh hap phu dat can bing, vi vdy nhém ching i
chon 180 phiit (3 gid) 1a thdi gian dat cAn biing hap
phu cho cdc khio st ti€p theo.

3.3. Xdc dinh diém t6i wu trong qud trinh bién
tinh vat ligu theo phuong phdp bé mdt ddp ving

Khdo sat 4nh hudng clia tirng nhan t6 dén qué
trinh bi€n tinh vat liéu 1a rit can thi€t trude khi
khdo sit 4nh hudng dong thdi clia ching. Vi vy,
chiing t6i khdo sdt Anh hudng clia tirng nhin t5:

- Thoi gian: ti€n hanh ngdm tAm vat liéu vdi
dung dich mudi MgSO, 0,5 M § céc khodng thdi
gian khdc nhau va khéo st khd ning hap phu cta
vatliéu bién tinh.

- Nong do: thuc hién ngdm tim vat liéu v6i dung
dich muoi MgSO, & céc n6ng do: 0,1; 0,3; 0,5; 0,7
va 0,9 M trong 4 gid, dong thdi khdo sat kha ning
hap phu cta vat liéu bi€n tinh. (Hinh 2)

Tu k&t qua & Hinh 2, chon 2 mic cao va thap khi

Hinh 1: Than trdu nung yém khi N, (a); than tréu déa nghién (d < 0,5 mm) (b);

than tréu bién tinh véi Mg (c)
(@

) )

Bdng 1. Hiéu sudt hép phu cla than trdu da nghién theo thdi gian

Thoigian (phdt) | 30 60 90 120

150 180 210 240 270 300

Hiéu suét (%) 61,21 | 62,16 | 62,92 | 63,44

63,96 | 64,39 | 64,37 | 6437 | 64,36 | 64,36

Hinh 2: Anh hudng cla thdi gian (a) va néng dé mudi MgSO, (b) dén qud trinh bién tinh than

(@ (b)
. 25 'E 25
i o & & X N
|
50 £ g
£& =
T4} =
g 0 a 0
R 0 200 400 600 0 0,5 1
Thai gian (phiit) Nong d9 dung dich MgSO, (M)
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khdo sit 4nh hudng clia hai nhan t6 dén qué trinh
bién tinh than 13: thdi gian tir 3 @&n 5 git va nong dd
tir 0,4 dén 0,6 M.

K&t qud tai Hinh 3 giip xdc dinh dudc &nh
hudng ddng thdi clia thdi gian va ndng d6 mudi
magnesium sulfate dé€n qué trinh bi€n tinh than
theo phuong trinh sau:

Qe = 23,1962 — 1,4154X, — 1,3955X,

1,6521X2, +0,0552X2, - 0,8713X,X,

Trong d6: g, 12 dung lugng hap phu cin bing
clia vt liéu bi&n tinh; X, va X, 1an lugt 12 thoi gian
va ndng do ctia mudi MgSO, ngdm tim trong qui
trinh bi€n tinh vat lidu.

Dung lugng hap phu cuc dai clia than bién tinh
theo 1y thuyé&t1a q. (It) = 24,9708 mg/g va theo thyc
t€ 1a q, (tt) = 24,6845 mg/g. Trén co s& d6, ching
t6i chon diéu kién bi€n tinh than t6t nhat 12 ngdm
tam than trong dung dich mudi MgSO, 0,38 M &
233 phit.

3.4. Pdnh gid kha ndng hdp phu ctia than
bién tinh

3.4.1. Khdo sdt thoi gian dat can bang hdp phu
ctia than bién tinh

Kh3o sit vé thdi gian dat cAn bing hip phu clia
vat liéu bié€n tinh (Bang 2), chiing tdi thiy sau 150
phiit (2,5 gid) qua trinh hap phu dat can bing. Do

Hinh 3: Bé mdt dép ing vé khd ndng hdp
phu cta than bién tinh theo mé hinh
Central composite

Surface Plot of ge (mg/g) vs Nong do, Thai gian

25

ge (mg/g) o

vay, ching t6i chon thdi gian dat cAn biing hip phu
clia than bi€n tinh 1a 150 phit cho céc thyc nghiém
ti€p theo.

3.4.2. Bdng nhiét hdp phu ciia than bién tinh

P& ddnh gi4 vé kha ning hip phu ctia than bién
tinh vGi xanh methylene, ching t6i st dung hai mo
hinh ding nhiét hAp phu 12 Langmuir va Freundlich

v&i phuong trinh sau:
C. 1 C
= (D)
e qmaxKL Imax

BAng 2. Hiéu sudt hép phu cua than bié€n tinh theo thdi gian

Thoigian (phdt) | 30 60 90 120

150 180 210 240 270 300

Hiéu suét (%) 68,20 | 7297 | 84,02 | 90,76

97,40 | 97,41 | 97,75 | 96,29 | 95,57 | 95,38

Hinh 4: Mé hinh déng nhiét hép phu Langmuir (a) va mé hinh hép phu déng nhiét Freundlich (b)

(@ b)
1,6 1 5 1
1,4 T 198 ’
1,
1 - ]
) 1,2
0,6 - 0,8 -
l 0,6 - y = 0,216x + 0,3258
0,4 y = 0,0151x + 0,1901 0.4 - R? = 0,8515
0,2 1 R? = 0,9556 02 1
0 |’ T 1 0 T T 1
0 50 100 0 1 2 3
Ce (mg/L) Ig Ce
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Bdng 3. So sdnh khd& ndng hdp phu véi xanh methylene clia than tréu bién tinh
vé8i cac bdo cdo tham khdo

Vat liéu hap phu Dung lugng hap phu cuc dai (mg/g) Tai liéu tham khao
Than sinh hoc dudc boc cac hat nano oxide zinc 17,01 [14]
Than sinh hoc dudc boc cac hat nano oxide aluminium 26,8-35,0 [13]
Than sinh hoc tti bun thai 29,85 [5]
Than sinh hoc tui ba thai clia sinh khi tdo Spirulina 57,80 [10]
Than trau bién tinh véi mudi MgSO, 66,23 Nghién clu nay

1
lgqe = ngF + T lgce (2)

Trong d6: C, (mg/L) va q, (mg/g) lan lugt 1a
ndng do6 va dung lugng hap phu & trang thdi cin
bing; q,.x (Mg/g) 12 dung lugng hip phu cuc dai;
K; la hiing s6 hap phu can bing Langmuir; K va
1/n 1an luot cho bi€t kha ning hap phu va luc hip
phu theo Freundlich.

K&t qua vé kha ning hap phu ctia than bién tinh
vGi xanh methylene dudc trinh bay & Hinh 4.

K&t qué trén cho thiy than bi€n tinh hdp phu MB
phil hgp v6i md hinh ding nhiét Langmuir (R? =
0,9556) hon so vGi md hinh Freundlich (R>=0,8515).
Nhu vay, st hap phu MB trén b& mit than bién tinh
12 qua trinh hap phu don 16p véi dung Iugng hap phu
cuc dai ly thuy&t1a 66,23 mg/g. (Bang 3)

Loicam on:

K&t qud trén cho thidy than triu bi&n tinh véi
mudi MgSO, trong nghién cttu nay 1a vat liéu hap
phu t6t xanh methylene.

4. Két luan

Trong nghién citu nay, chiing t6i nhan thiy than
sinh hoc dudc diéu ché tir vo triu va bién tinh véi
mudi MgSO, (ngim tim than bing dung dich
MgSO, 0,38M trong 233 phiit § 50-60°C) c6 kha
ning hap phu t6t xanh methylene trong nuc. Nhu
vay, than sinh hoc bién tinh diéu ché tir triu c6 thé
dugc st dung d€ loai bd mot s6 chat & nhiém trong
nu6e, ching han nhu xanh methylene. Tuy vay, dé
c6 thé st dung hiéu qua vt liéu nay trong xir ly
nudc thai, cAn nghién ctu thém cic yéu td anh
hudng khac nhu pH va nhiét do cla qua trinh x 1y,
dnh hudng ctia cdc chat thdi khéac c6 trong nuéc,... ®

Nghién citu nay duoc thuc hién trong khuon khé dé tai khoa hoc cdp co sé ciia Truong Pai hoc

Quy Nhon véi mé s6'T2021.704.07.
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A STUDY ON THE PRODUCTION OF MAGNESIUM SULFATE
MODIFIED BIOCHAR FROM RICE STRAW AND ITS
ADSORPTION CAPACITY FORMETHYLENE BLUE
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ABSTRACT:

This study explores the production of magnesium sulfate modified biochar from rice straw and
the adsorption capacity of magnesium sulfate modified biochar for methylene blue. By using the
response surface method, this study determines the optimal denaturation conditions. In which, the
rice straw biochar is soaked with MgSO, 0,38 M for 233 minutes. The modified biochar has a good
adsorption capacity for methylene blue. Its adsorption process complies with the Langmuir
isotherm model and its maximum adsorption capacity is at 66,23 mg/g. The magnesium sulfate
modified biochar is a potential material for removing methylene blue in wastewater.

Keywords: biochar, methylene blue, adsorption, magnesium sulfate, rice husk.
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