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TOM TAT

Chitosan (CS) chiét xuat tir vd tom va biochar (BC) nhiét phan tir trdu da duoc stt dung dé tdng hop vat liéu
hap phu chitosan-biochar (CS@BC). Kha nang hap phu Safranin-O (SO) trong nudc thai cta hai loai vat lieu
biochar va chitosan-biochar duoc thuc hién trong céac thi nghiém theo mé. Cac yéu t6 anh huéng dén kha
nang hap phu nhu pH, khéi lugng vat liéu, thoi gian va nong do ban dau ctia SO da duoc khao sat. Két qua
nghién ctru cho thdy, kha niang hap phu ion SO trong nudéc ctia biochar bién tinh chitosan tang lén ro rét so
v6i biochar ban dau, trong ciing mot diéu kién thi nghiém. O néng do ban dau cta ion SO 1a 50 mg/L, hiéu

suat hap phu sau khi bién tinh ctia biochar (90,94%) cao hon biochar (83,41%). Hiéu qua hap phu SO cao
nhat & gia tri pH 6-7. Thoi gian dat can bang hap phu sau 240 phut. Két qua nghién cttu cho thdy, trién vong

ung dung biochar bién tinh chitosan trong xtt ly nuéc thai chira thuéc nhuoém Safranin-O.

Tt khéa: Biochar, chitosan-biochar, Safranin-O, chitosan, hap phu, trau, vo tom.

1. DAT VAN BE

Safranin-O, mot loai thuéc nhuoém cation hiru co
phd bién, c6 mau sic cao va dé tan trong nudc. Su
hién dién cta Safranin-O trong moi truong nudc da
tré thanh moi de doa ddi voi sttc khde con nguoi, do
no co6 thé gay quai thai, ung thw va dot bién gen [1].
Hién nay, da c6 nhiéu phuong phap duoc tmg dung
dé loai bo Safranin-O ra khoi nudc thai nhu trao déi
ion, keo tu, ozon hoa, oxy hoa hoa hoc va loc mang.
Tuy nhién, hau hét cac phuong phap nay c6 hiéu qua
xtt ly thap, do c6 cau tric thom phirc tap gitip SO bén
véi anh sang, qua trinh phan huy sinh hoc va qua
trinh oxy hoéa. Thay vao d6, loai boé bang hip phu
duoc coi 1a phuwong phéap duoc st dung phé bién, nho
vao tinh don gian vé ky thuat, khong tao ra cac san
phdm phu c6 hai va hiéu qua trong viéc loai bo
Safranin-O trong dung dich [2, 3].

Gan day, cac phuong phap hiap phu st dung
biochar lam chat hap phu SO da thu huat duoc nhiéu
sit chu y cta cac nha nghién ctu, do tinh don gian,
hiéu qua cao va dé str dung [4]. Hon nira, day la vat
lieu tiét kieém chi phi, khong doc hai va than thién voi
moi truong, duoc téng hop tir nhiéu ngudon nguyén
lieu sinh khoéi chat thai, cha yéu 1a phé phdm nong
nghiép va lam nghiép, nhu cay co dau, rom lda mi, vo
dau phong va vé trau [5, 6]. Viéc stt dung sinh khai
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chi phi thap dé san xuit biochar ing dung trong xit
Iy nuéc thai, khong chi lam giam su phu thudc vao
cac chat hap phu dat tién nhu nhya thong va
hydrogel, ma con gitp thuc ddy mot moi truong bén
vitng va it chat thai hon [7]. Tuy nhién, kha nang hap
phu céc chat 6 nhiém ctia biochar phu thuoc vao loai
nguyén liéu va diéu kién nhiét phan. Biochar chua
bién tinh, nhiét phan truc tiép tir nguyén liéu sinh
khoi, c6 kha nang hap phu cac chat 6 nhiém nhuw cac
chat hitu co va kim loai ning twong doi thap [8]. Cac
phuong phap bién tinh biochar khac nhau dwoc ap
dung, trong do, viéec két hop biochar va chitosan 1a
phuong phap duoc st dung phé bién nham bé sung
cac nhom chtiic bé mat, tang cuong kha nang hap
phu céac chéit 6 nhiém ctia biochar [9]. Tuy nhién,
chuwa c6 nghién cttu nao thuc hién viéc st dung
chitosan diéu ché tir vd tom su dé bién doi bé mat
ctia biochar tir vo trau ciing nhu tng dung vat liéu t6
hop chitosan-biochar trong hap phu Safranin-O trong
moi truong nudc. Do d6, nghién cttu nay tap trung
vao viéc stt dung vo tom dé tao chitosan, st dung vo
trau dé tao biochar va két hop biochar voi chitosan
dé tao ra mot vat lieu hap phu t6 hop chitosan-
biochar. Dé danh gia va so sanh kha nang tmg dung
ctia vat liéu biochar bién tinh véi chitosan so véi
biochar nguyén sinh (chua bién tinh), ca hai loai vat
lieu hap phu 1a biochar va chitosan-biochar duoc tién
hanh cac thi nghiém song song trong cac thi nghiém
hap phu Safranin-O theo mé, duéi &nh huong ctia cac
yéu t6 nhu pH dung dich, khéi lwong vat liéu, thoi
gian hap phu va néng do Safranin-O ban dau.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu thi nghiém

Diéu ché biochar: trau (giong lua 5451 ctia vu
dong xuan, thu mua tir tinh Vinh Long) sau khi thu
vé duoc rira sach bang nuéc may va nuodc cat nhiéu
lan dé loai b bui ban va tap chat, dem phoi kho
ngoai anh sang mat troi dén khi do 4m con lai
khoang 17%, theo quy trinh duwoc mo ta trudce do [6].

Trau sau khi phoi kho sé duoc nghién thanh bot,
tiép dén ép bot trau thanh vien. Cac vién trau sau do
duoc dem di nhiét phan trong 10 nung (Model VMF
165, Yamada Denki, Adachi, Tokyo, Nhat Ban) &
nhiét do 500°C véi toc do gia nhiét 10°C/phut trong 2
gio trong moi truong khi tro nito. Sau khi lam nguoi
& nhiét do phong, san phdm sau nhiét phan duoc
nghién nho, sang dén kich thuéc hat yéu cau (<0,075
mm), rita bang dung dich HCI 0,1M va nuoc cat cho
dén khi pH cua dung dich tit 6,0 dén 7,0. Sau d6, mau
duoc lam kho qua dém & 80°C va bao quan trong chai
thay tinh day kin cho dén khi duoc str dung.

Chiét xuat chitosan tir vé tom: vé tom twoi (thu
mua tir Céong ty TNHH Hai san Viéet Hai, tinh Hau
Giang) duoc rtta sach, dem sdy kho roéi nghién. Cac
budc sau @6 duoc thye hién theo cac quy trinh tach
chiét chitin va chitosan tir vé tom [10, 11, 12].

Vo tom trudc tién dugc khir protein bang dung
dich NaOH 5%, khuay trong 3 gi¢ & nhiét do 95°C thu
duoc vé tom da khir protein. Sau khi khir protein sé
tién hanh khtt khoang bang dung dich HCI 0,25M va
khudy trong 30 phat & nhieét do phong. Qua 2 giai
doan khit protein va khit khoang, tiép dén la giai
doan khit mau bang dung dich NaOH 0,315% va
khudy trong 15 phut & nhiét do phong, thu duoc
chitin. Khudy chitin v6i dung dich NaOH 50% trong 1
gi® v6i nhiet do 120°C. Rira hon hop bang nudc cat
dén pH trung tinh, sdy mau chitosan & nhiét do 60°C
dén khi mau kho hoan toan.

Diéu ché chitosan — biochar: sau khi ché tao
duoc biochar tir vo trau va chiét xuat chitosan tir vo
tom, sé tién hanh diéu ché vat liéu hap phu t6 hop
chitosan-biochar theo quy trinh duoc thé hién trén
hinh 1 [8]. Pau tién, cho 3 g chitosan hoa tan trong
180 mL axit axetic (2%), sau do, thém vao 3 g biochar
chua bién tinh. Khudy déu hén hop trong 30 phat &
nhiét d0 moi truong. Ké ti€p, thém timg giot huyén
pht dong nhat chitosan-biochar trong axit axetic vao
900 ml dung dich NaOH (1,2%) trong khoang 2 gi»

va gitt huyén phu thu duoc trong 12 gio. Sau d6, chat
ran duoc loc qua gidy loc Whatman No.1, rdi rita mau
thu duoc bang nudc cat dé loai bé luong NaOH du
(pH=7). Mau sau loc duoc say kho trong 24 gio &
70°C, mau thu duoc goi la vat liéu t6 hop chitosan-
biochar.

3 g chitosan + 180

: : 3 g biochar tir trdu
ml axit axetic (2%) &

|
l Khudy 30 phit

900 ml dung dich NaOH (1.2%)

Gift hén hop thu duoc
trong 12 gier

Loc va rira mau (pH=7)

Say ki

24 gio/70°C

Chitosan-biochar

Hinh 1. Quy trinh tao chitosan-biochar [8]
2.2. Héa chat

Cac hoa chat stt dung cho thi nghiém bao gom:
safranin-O, axit hydrochloric (HCI), natri hydroxide
(NaOH), natri chloride (NaCl) va axit axetic
(CH,COOH) (xuat x1t Trung Quoc).

Chudn bi dung dich chudn Safranin-O 1.000
mg/L: hoa tan 0,2 g SO vao binh dinh mitc 200 mL,
trang nudc cat toi vach, sau d6 stt dung may khudy tir
dé 1am tan hoan toan lwong Safranin-O.

2.3. Thi nghiém hép phu

Kha ning hidp phu cta biochar va chitosan-
biochar déi voi SO trong dung dich da duoc danh gia
trong cac thi nghiém hip phu theo mé. Tat ca cac
phép thir hap phu duoc tién hanh lap ba 1an va lay két
qua trung binh. Trong moét thi nghiém dién hinh,
mot luong c6 dinh cta chat hap phu va 50 mL dung
dich SO duoc thém vao 6ng ly tam. Cac binh duoc
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khudy trong may liac & toc do 60 vong/phut & diéu
kién phong (25 + 2°C) trong mot thoi gian c6 dinh.
Céc dung dich duoc loc bang gidy loc Whatman. Sau
khi loc, SO con lai trong dung dich duwoc phan tich
bang may do quang phé.

Dbé xac dinh cac diéu kién thi nghiém thich hop,
mot loat cac thi nghiém da duwoc thuc hién voi su
thay d6i cia pH dung dich (2 -10), khai luong vat liéu
hap phu (0,1 - 3 g), nong do SO (10 - 200 mg/L) va

vat lieu chitosan-biochar cho thdy cau truc 16 x6p cta
biochar ban dau da bi ph4a vo hoan toan va hinh
thanh cac hat c6 kich thuéc khac nhau, hinh dang
khong déu, vo dinh hinh, tho va sap xép mot cach
ngau nhién (Hinh 2B).

thoi gian tiép xuc (1 - 720 phut).

Luong SO bi hap phu (Q., mg/g) duoc xac dinh

theo phuong trinh sau:
Q.(mg/g) = (G C) ¥
Hiéu suat hap phu cta vat liéu:
(€, —C,).100 %)
Co

H =

Trong d6: V 1a thé tich dung dich (L); m 1a khoi
lwong chat hap phu (g); C, 1a nong do chat bi hap
phu trong dung dich ban dau (mg/L); C. la nong do

chat bi hap phu trong dung dich can bang (mg/L).
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pi4c trung bé mit vat lieu Fe;O-biochar
3.1.1. Anh SEM bé mat vt liéu

Két qua chup anh SEM bé mat cua vat liéu
biochar va chitosan-biochar duoc thé hién trén hinh
2. Biochar tit trdu chua bién tinh c6 ciu truc twong
doi 16 x6p kha phat trién, cac mao quan nam song
song va xép sat nhau voi duong kinh cac mao quan
khac nhau (Hinh 2A). Trong khi 6, anh SEM cua
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Hinh 2. Anh SEM ciia biochar (A) va chitosan-
biochar (B)

3.1.2. Phé hong ngoai bién doi Fourier (FTIR)

Két qua phan tich FTIR cua biochar va chitosan-
biochar dugc trinh bay trong hinh 3. Phé FT-IR cua
biochar tir trau (Hinh 3A) cho thay, & cac dinh 3430
cm?, 2925 cm?, ~1630 cm™ va 1031 cm? lan luot 1a
dao dong ciia nhom —OH, C-H, C=C va C-O-C [6].
O dinh 798 cm! 1a dao dong ctia nhom Si-O-Si [2].
Trong khi do, phé FT-IR ctia chitosan-biochar (Hinh
3B) cho thdy, ngoai cic nhéom chic xuat hién nhu
tréen phé FT-IR cua biochar con xuét hién thém cac
nhom chic khac. Trong d6, dic trung nhat 1a dao

dong ctia nhom N-H tai cac dinh 3856 cm va 3741
cm’’; dinh 2346 cm™ va 1615 cm! [11].
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Hinh 3. Phé FTIR ciia Biochar (A) va Chitosan —-biochar (B)

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 10/2022

83



KHOA HOC CONG NGHE

3.2. Anh huéng cita pH dén kha ning hdp phy

Anh hudéng ctia pH dén kha nang hap phu SO
ctia hai vat lieu hap phu chitosan-biochar va biochar
duoc khao sat & cac gia tri pH khac nhau (pH tit 2
dén 10), duoc tién hanh véi 3 1an lap lai. Gia tri cua
pH dung dich duoc kiém soat bang cach them NaOH
1M va HCl 1M. Trong thi nghiém nay, cac yéu to
khéc nhu thoi gian hap phu (120 phat), khoi lwong
vat lieu (0,2 g) va nong do SO ban dau (50 mg/L)
duoc gitr co dinh & tat ca cac nghiém thirc. Két qua
thi nghiém duoc trinh bay trén hinh 4.

Lugng SO bi hip phy - CS@BC (mg/g)
Luong SO bi hip phu - BC (mg/g)
—— Hiéu Suit - CS@BC (%)

---a--- Hiéu Suit - BC (%)

[ ]
[l

=
éu suit (%)

Hi

(=]

Luong SO bi hip phu (mg/g)
& =

Hinh 4. Anh huéng ciia pH dén kha ning hép phu

Hieu suat hap phu SO cta chitosan-biochar va
biochar c6 xu huéng ting va ty 1& thuan véi su thay
d6i gia tri pH dung dich. C6 thé nhan thay rang, hiéu
suat hap phu SO tang nhanh khi pH dung dich ting
tir 2 dén 5. Khi pH ctia dung dich thay déi tir 6 dén 10
thi hiéu suét hap phu SO ting nhung thay déi khong
dang ké. Cu thé, hiéu suat hap phu SO boi chitosan-
biochar tang tir 59,30% tai pH = 2 1én 89,42% tai pH =
5, voi luong SO bi hdp phu ting twong tmg tir 5,41
mg/g len 9,15 mg/g. Khi tiép tuc ting pH cua dung
dich lén gia tri 16n hon 6 thi hiéu suat hap phu tiép
tuc tang nhung ting khong dang ké & muc trén 93%,
v6i lwong SO bi hap phu khoang 9 mg/g. Tuong tu
voi chitosan-biochar, phan tram hap phu SO béi
biochar tang dan tir 39,53% (¢ pH = 2) lén dén 60,03%
(6 pH = 5). Tiép tuc tang pH tir 6 dén 10 thi hiéu suat
hap phu tiép tuc tang tir 68,00% len dén 79,24%. Do

do, pH = 6 dugc xac dinh 1a pH thich hop cho qua
trinh hap phu SO béi biochar va chitosan-biochar.

Hiéu suat hap phu SO cht yéu bi anh hudng boi
dién tich trén bé mat chat hap phu [3]. Gia tri pH,,.
ctia chitosan-biochar dwoc tim thdy trong thuc
nghiém 1a 7,26 va caa biochar 1a 6,48. Trong diéu
kién pH > pH,,., bé mat cta chat hap phu tich dién
am, diéu nay c6 loi cho su két hop gitta chat hap phu
vo6i cac thuéc nhuom cation. Khi pH < pH,,., bé mat
chat hap phu mang dién tich duong, luc ddy gitra bé
mat chat hap phu va phan tr SO ting, do d6 kha
nang hap phu giam [13].

3.3. Anh hudng ctia khéi luong vat lieu dén kha
ning hip phu

Céc thi nghiém & cac liéu luong chat hap phu
khac nhau (0,1 g; 0,2 g; 0,3 g; 0,4 g; 0,5 g) da duoc
tién hanh. Cac yéu t6 nhu pH ~ 6 (da duoc xac dinh &
muc 3.2), thoi gian hdp phu (120 phuat) va néng do
SO ban dau (50 mg/L) duoc gitt c6 dinh & tat ca cac
nghiém thitc. Két qua thi nghiém duoc trinh bay trén
hinh 5.

Luong SO bi hfip phu - CS@BC (mg/g)
Luong SO bi hap phy - BC (mg/g)
—— Hiéu Suat - CS@BC (%)

---4--- Hiéu Suat - BC (%)
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Hinh 5. Anh huémg cita khéi luong vat lieu
dén kha niing hip phu

Khi tang khéi luong cta biochar va chitosan-
biochar sé 1am giam luong SO bi hap phu, trong khi
d6, hiéu suat hap phu SO c6 xu huéng tang va ty le
thuan véi sy thay ddi khoi luong chat hap phu. Khi
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tang khoi luong biochar tir 0,1 g dén 0,5 g thi luwong
SO bi hap phu giam tir 12,63 mg/g xuéng 4,69 mg/g,
va hiéu suit tang tir 52,49% dén 93,20%. Tuong tu, khi
tang khoi luong chitosan-biochar tir 0,1 g dén 0,5 g
thi lvong SO bi hap phu ciing gidm tir 13,56 mg/g
xudng 4,63 mg/g va hiéu suat tang tir 53,93% dén
93,77%. Hiéu suat hap phu thuéc nhuom SO khi tang
liéu luong chat hap phu 1a do s6 lwong céc vi tri hoat
dong, ciing nhu dién tich bé mat cta chat hap phu
tang nén cung cap nhiéu vi tri liéen két hon dé hap
phu [15].

Hiéu suat loai bd SO cta chitosan-biochar va
biochar ting nhanh ¢ liéu luong tir 0,1 g dén 0,2 g.
Dai voi chitosan-biochar, phan tram loai bo 1a 53,93%;
80,73% va doi voi biochar 1a 52,49%; 73,36%. Tuy
nhién, qua trinh loai b6 SO c6 xu huong 6n dinh &
liéu lwong chat hap phu 16n hon 0,3 g. Dé dam bao
lwong SO bi hap phu & mitc do hop Iy nhung van dam
bao hiéu suiat hap phu ctia biochar va chitosan-
biochar, khéi luong 0,2 g duoc chon 1a khoi lwong
pht hop cho thi nghiém tiép theo.

3.4. Anh huéng ciia thoi gian dén kha ning hdp
phu

Céc thi nghiem & céac thoi gian hap phu khac
nhau (1; 5; 10; 20; 30; 60; 90; 120; 180; 240; 480; 720
phut) da duoc tién hanh voi 3 lan lap lai. Cac yéu to
nhu pH % 6 vam = 0,2 g (da duwoc xac dinh & muc
3.2, 3.3) va nong do SO ban dau (50 mg/L) duoc giir
c6 dinh & tat ca cac nghiém thic. Két qua thi nghiém
duoc trinh bay trén hinh 6.

Hiéu suat hap phu va luong SO bi hap phu boi
biochar va chitosan-biochar déu tang va ty lé thuan
voi su thay d6i caa thoi gian (1 — 720 phut). Doi voi
chitosan-biochar, trong 1 phut dén 10 phut dau tién,
lwong SO bi hdp phu ting nhanh tir 6,31 mg/g dén
10,37 mg/g va hiéu suat hap phu tiang tir 49,45% dén
81,31%. Toc do hap phu sau d6 tang cham trong
khoang thoi gian tir 20 phut dén 720 phut, voi lwong
SO bi hdp phu tang tir 11,37 mg/g dén 12,75 mg/g,
hiéu suat hap phu dat duoc 16n hon 89%. Doi voi
biochar, luong SO bi hdp phu ting nhanh trong 30
phut dau, tang tir 2,52 mg/g dén 9,14 mg/g, voi hieu
suat hap phu tang tir 19,98% dén 74,68%. Khi tang thoi

gian tir 60 phuat — 720 phut, luong SO bi hap phu ting
cham tir 9,96 mg/g dén 11,58 mg/g, voi hiéu suat
dao dong tir 81,36% dén 94,56%. Co thé giai thich xu
huong nay nhu sau: toc do hap phu SO xay ra trong
giai doan dau tang nhanh 1a do s6 luong vi tri hap
phu c6 san trén chat hap phu nhiéu, do do, ndong do
gradient gitra chat hap phu trong dung dich va chat
hap phu trén bé mat chat hap phu ting. Sau do, cac
vi tri hoat dong nay dan bi ldp day, su hdp phu tré
nén cham lai do su két tu ctia cac phan t& SO & bé
mat chat hap phu [6].

== Lugng SO b hép phy - CS@BC (mg/p)
Lugng SO bj hip phy - BC (mg/g)
—— Hiéu Suat - CS@BC (%)

------ Hiéu Suat - BC (%)
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Hinh 6. Anh huéng cita thoi gian dén kha ning hdp phy

Trong thi nghiém nay, thoi gian thich hop cho
st hap phu SO trén chitosan-biochar va biochar dat
trang thai can bing 1a 240 phut. O ciing thoi gian dat
trang thai can bang 240 phuat, chitosan-biochar cho
hiéu qua hap phu SO tot hon biochar. Cu thé, luong
SO bi hap phu boi chitosan-biochar & thoi gian 240
phut 1a 12,73 mg/g, voi hiéu suat 1a 99,80%, cao hon
so voi BC 1a 11,44 mg/g, voi hiéu suat 1a 93,43%.

3.5. Anh hudng ciia ndng d6 Safranin-O dén kha
nang hap phu

Cac thi nghiém & cac néng do SO ban dau khac
nhau (10; 30; 50; 80; 100; 120; 150; 180; 200 mg/L) da
duoc tién hanh voi 3 1an 1ap lai. Cac yéu t6 khac nhu
pH % 6; khdi luong vat liéu 0,2 g va thoi gian hap phu
(240 phut) (da duoc xac dinh & cac muc 3.2; 3.3 va
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3.4) duoc giit co dinh & tat ca cac nghiém thic. Két
qua thi nghiém duoc trinh bay trén hinh 7.

Trong thi nghiém nay, su thay ddi ctia nong do
SO ban dau ciing anh huéng kha 16n dén qua trinh
hap phu. Luwong SO bi hap phu c6 xu huéng ting va
ty 1é thuan voi su thay déi ctia nong do SO ban dau,
trong khi hiéu suat hap phu SO c6 xu huong nguoc
lai. Khi nong do SO ban dau tang tir 10 mg/L dén 100
mg/L, luong SO bi hap phu ciing tang nhanh (ting
te 2,87 mg/g dén 20,81 mg/g d6i voi chitosan-
biochar va ting tir 2,13 mg/g dén 18,07 mg/g doi voi
biochar). O nong d¢ thap (10 — 100 mg/L), luong SO
bi hap phu tang nhanh do s6 luong ctia cac vi tri lién
két co san trén bé mat chat hap phu nhiéu hon s
luong cac phan tr SO, dan dén su chiém dong khong
hoan toan cac vi tri hoat dong. Tuy nhién, khi ting
dan nong do SO ban dau tir 120 mg/L dén 200 mg/L
thi lwong hap phu SO ting nhung khong dang ké,
tang tir 22,52 mg/g dén 30,64 mg/g doi voi chitosan-
biochar va tiang tir 20,54 mg/g dén 26,50 mg/g doi
véi biochar.

Luong SO bi hip phy - CS@BC (mg/g)
Luong SO bi hip phu - BC (mg/g)
—— Hiéu Suat - CS@BC (%)

---4--- Hiéu Suit - BC (%)

50 + r 100
o0
240
2 S
230 =
.E‘ S
5 20 &
QO o
2}
210
z
=
-
0
10 30 50 80 100 120 150 180 200
Nong 49 SO (mg/L)
Hinh 7. Anh huéng ciia néng d6 Safranin-O
dén kha ning hap phu

Nguoc lai, hiéu suat hap phu lai gidm khi nong
do SO ban dau tang. Cu thé, hiéu suat hap phu SO da
giam tir 94,95% xuong 65,21% doi voi chitosan-biochar

va giam tir 93,03% xuong 63,53% doi voi biochar, khi
nong do SO tang tir 10 dén 200 mg/L. Diéu nay duoc
cho 1a do & néng do SO thap, tat ca cac phan tix SO
ton tai trong moi treong hap phu cé thé co thé tuong
tac hoan toan voi cac vi tri hoat dong, do dé hiéu suat

hap phu ban dau cao hon [14].

Nhin chung, & cac gia tri nong do SO ban dau
khac nhau, chitosan-biochar déu cho thay kha ning
loai bo SO cao hon so véi biochar. O nong do SO ban
dau 1a 50 mg/L, hiéu suat hap phu SO cua chitosan-
biochar dat duoc 1a 90,94%, cao hon hiéu suat dat
duoc boi biochar voi 83,41%.

Tém lai, trong cung diéu kién thi nghiém vé pH,
khoi luong vat liéu, thoi gian hiap phu va nong do SO
thi déu cho thay su két hop biochar v6i chitosan da
lam ting kha nang hip phu cta vat lieu biochar
nguyeén sinh. C6 thé du doan rang su tang cuong nay
xay ra la do su gia ting s6 luong nhom chiic trén bé
mat biochar sau khi cho chitosan lién két 1én bé mat
biochar, cu thé 1a nhom -NH, va -OH c6 duoc trong
cau truc cta chitosan. Cac nhom chitc nay co6 kha
nang tao lien két voi cac cation thuéc nhuom, lam
cac phan tir SO duoc hap phu nhiéu hon trén bé mat
chitosan-biochar [15].

4. KET LUAN

Céc yéu t6 nhu pH dung dich, khéi luong vat lieu
hap phu, thoi gian hap phu va nong do SO ban dau
anh huéng dén kha nang hap phu SO cta biochar va
chitosan-biochar. Diéu kién thich hop cho qua trinh
hap phu SO & biochar va chitosan biochar 1a m =
0,2g; pH = 6; ndong do SO ban dau 1a 50 mg/L. Su
hap phu dat trang thai bao hoa trong 240 phut & ca
hai loai vat liéu biochar va chitosan-biochar. Trong
cung mot diéu kién thi nghiém, vat lieu hap phu téng
hop biochar bién tinh chitosan cé kha nang hap phu
SO tot hon biochar nguyén sinh.
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PRELIMINARY ASSESSMENT ON THE APPLICATION OF CHITOSAN-MODIFIED BIOCHAR
FOR SAFRANIN-O REMOVAL FROM WATER

Do Thi My Phuong, Nguyen Thi Thanh Thao, Nguyen Xuan Loc
Summary

Chitosan extracted from shrimp shell and biochar derived from rice husk were used to synthesize chitosan-
modified biochar. Adsorbent materials including biochar and chitosan-modified biochar were used to
evaluate their adsorption capacity toward Safranin-O (SO) in aqueous solution, using batch adsorption
experiment. Several parameters such as pH solution, material dosage, adsorption time, and initial SO
concentration were studied. Results showed that, under the similar experimental conditions, the adsorption
capacity of chitosan-modified biochar was higher than that of unmodified biochar. At the initial SO
concentration of 50 mg/L, the adsorption efficiency of chitosan-modified biochar (90.94%) was higher than
that of biochar (83.41%). The adsorption efficiencies were better at neutral pH of 67. The SO adsorption
equilibrium was reached after 240 min of contact time. The results of the study indicated that, chitosan-
modified biochar can have extensive application prospects in the treatment of highly colored wastewater
containing variety of dyes, including Safranin-O.

Keywords: Biochar, chitosan-biochar, Safranin-O, chitosan, adsorption, rice husk, shrimp shell.
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