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Tém tit: Bai bao trinh bay két qua p dung than sinh hoc san xuat tir phu pham ndéng nghiép
dé hép phu xanh methylene (MB) trong moi truong chat 1ong. Biochar tao thanh tir sinh
khdi phu pham ndng nghiép cé dién tich bé mat riéng 16n, ham luong thanh phan nguyén t6
carbon (C), hydrogen (H), oxygen (O) va nitrogen (N) chiém ty 1€ cao. Pbi véi viée tng
dung than sinh hoc vao xur Iy méi trudng cho thdy kha ning hip phu mau va budc dau da
dat nhimng két qua kha quan. Mau than sinh hoc tir phu phadm rom ra nhiét phan & nhiét o
400°C duoc lya chon dé khao sat kha nang hap phu xanh methylene. Két qua cho thiy dung
luong hap phu gia ting va dat cuc dai & nong do xanh methylene 200 mg/L. Than sinh hoc
v6i kich thuéc min (biochar 212 um) thé hién hiéu qua hap phu xanh methylene tot nhét &
ngudng hap phu bao hoa 6,3 mg/g. Kha ning hap phu xanh methylene co thé dat hiéu qua
> 75%. Nguyén nhan c6 thé Iy giai boi boi wu thé dién tich bé mat riéng 16n, su da dang hé
thdng kich thuéc 16 x6p bén trong cau trac than sinh hoc va bé mat cua chang ¢ thé cung
cap nhém chac quan trong nhu —OH, C=0. Nhu viy, nghién ctru tng dung than sinh hoc
tao thanh tir sinh khéi phu pham nong nghiép trong xtr Iy nudc 6 nhiém chi ra tiém ning
trong tuong lai.

Tir khoa: Hap phy; Than sinh hoc; Xt Iy nuéc; Nong nghiép; Sinh khéi.

1. Dat van dé

O nhiém mai trudng nudc 1a mot trong nhing van dé quan trong can dugc quan tam giai
quyet trong béi canh hién nay [1-3]. Thyc té cho thay trudc cac 4ap luc hoat dong cua phat
trién kinh té — xa hoi, cac ngudn nude da bi 6 nhidm va cé dau hiéu suy thoai [4]. Do d6, nhu
cau cap thiét nghién ciru ap dung cac bién phap nham dé xuat khic phuc su 6 nhiém theo
hudng phat trién xanh, bén virng sinh thai va than thién maéi truong [5-6]. Péc biét nhu cac
san pham biochar ¢ ngudn géc tir sinh khéi hay phu pham ndng nghiép dong vai tro hap phu
va vat liéu mang sinh hoc than thién c6 kha nang loai bo hop chét hitu co, cac chét hoat dong
bé mit, chat 6 nhidm dinh dudng (N, P) tir cac loai nude thai khac nhau [7— 8]. Qua trinh tmg
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dung biochar tir cic san pham sinh khéi nong nghiép dé ‘ung dung hép thu cac kim loai doc
da duoc thyc hién [9]. Két qua thé hién kha ning thay thé cac vat licu hap phu xir Iy 6 nhiém
moi truong hiéu qua. Hon nira, biochar con ¢6 kha nang xu ly ngudn khang sinh trong nudc
nhidm ban, ngin ngira cac mbi nguy rai ro vé strc khoe [10].

Trong linh vuc xir Iy moi trudng nudc, hién cé nhiéu nd lyc Gng dung biochar vao viéc
loai bo, xir Iy cac thanh phan, tac nhan nhidm bén trong nudc thai [8, 11, 12]. Biochar dugce
xem nhu la tac nhan hép phu tot d6i v6i cac loai nude thai nhu chin nudi, giét mo gia suc/gla
cam va dién hinh 1a c&c tac nhan 6 nhiém hitu co [13]. Theo nghién ctru khéc cho thay hiéu
qua loai trir cAc chét 6 nhidm nhuw COD, TN, NH4*, PO4>, TP va dic biét co thé dat hiéu suét
cao trén 90% dbi voi COD [14]. Twong tw, nghién ctru vé kha ning xur Iy NH4* bing than
sinh hoc ¢6 ngudn gdc tir 16i ngd cho thdy su hap phu tuan theo co ché vat Iy/hoda hoc va tuy
thudc vao pH moi truong [15]. Gan day, nghién ctru trén ddi tuong than triu da cong b veé
loai than sinh hoc giau nguén carbon, va duoc bién tinh boi cac cach hoat hoa khac nham gia
tang hiéu suét xir 1y cac hop thanh phan 6 nhidm hitu co trong nude [16]. Trong do, cac thur
nghiém duoc thiét ké dang mé danh gia hiéu qua khir mau cua than trdu tir tinh dwoc két hop
v6i nano sat (Feo) héa tri zero (BC600—-mag—nZVI) cho ddi twong nude thai nganh dét
nhudm, bao gdm cé4c loai thuéc nhudm hoat tinh nhu: d6 (RR195), vang (RY145), va xanh
(RB19) [16].

Xem xét bdi canh Viét Nam cho théy dac thu cia nude nong nghiép, san xudt nhiéu loai
lGa nude khac nhau phuc vu cdc nhu cau nhu tiéu dung, xuat khau. Hoat dong thu gom, tén
dung xr 1y cac phy phdm nong nghiép dé giam nhe tac dong 6 nhidm méi trudng van con
kha nhiéu thach thirc, kho khan, nhat 1a ¢ cac vua lua nuge thuge dong bang séng Ctru Long
[17]. Béi dién voi nhimg mdi nguy do6, nhu cau cip thiét tap trung nghién ciru dé xuat giai
phap phu hop han che nhing anh huong tiéu cuc cua cac qua trinh thai bo, dét chay khong
kiém soat nhirng ngudn phu pham rom ra ndy. Nghién ciru trude day da bude dau dung rom
ra dé san xuat thanh ning luong [17] va sau d6 chuyén doi thanh than sinh hoc dé tao ra
ngudn ning luong thay thé va ngudn thu nhap cho néng dan. Tuy viy, hoat dong thu gom
tmg dung cho cic muc dich xir 1y, loai bé 6 nhiém mai trudng van con bo ngd. Trén co s&
do, viéc nghién ctru thu nghiém ap dung biochar c6 ngudn gdc phu pham noéng nghi€p (rom
ra) trong bbi canh cy thé & dong bang song Ciru Long s€ dap tng tinh hinh va nhu céu thyc
tién [18]. Muc dich chinh cia nghién ctu bao gom: (i) khao sat qua trinh san xuit va danh
gia dic diém cua than sinh hoc (biochar) tir phu pham ndng nghiép; va (ii) tién hanh khao sat
kha nang tng dung than sinh hoc dé xir Iy tic nhan 6 nhiém nudc—truong hop dién hinh hap
phu xanh methylene (MB). Két qua nghién ctru co y ‘nghia quan trong khong chi loai bo cac
chat 6 nhiém, bao vé mdi truong ma con gdp phan tiép can phat trién nong nghiép bén virng.

2. Phuwong phap nghién ciru

2.1. Poi twong va pham vi nghién ciru

* Pdi twong nghién ctru: Sinh khdi phy pham nong nghiép (rom ra) dugc thu gom ¢ dia
ban huyén Go Cong Tay, tinh Tién Giang. Bang 1 trinh bay dic diém thanh nguyén liéu nén
tir phu pham rom ra sir dung cho qua trinh san xuét than sinh hoc.

Bang 1. Dic diém thanh nguyén liéu san xuét than sinh hoc.

Théng s6 Pon vi Gia tri
Pudng kinh mm 85-90
Chiéu dai mm 200-400
Po 4m % <10
Nhiét luong kcal/kg 3986-4100

Khdi lugng tro % <17
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Thong ) Pon vi Gia tri
Khdi lugng riéng g/lcm?® 1,05
Ham lugng carbon % >65
Ham lugng Iuu huynh % <0,01
Ham lugng nito % 0,44

* Pham vi nghién ctru: Huyén Go Cong T4y, tinh Tién Giang.

Vi toa do dia ly tur 106°28°29-106°41°47” kinh do Pong va tir 10°13°477-10°26°00”
vi 46 Béic, GO Cong Tay la huyén ndm vé phia Pong cua Tién Giang, ndm sau trong ndi dja.
Trung tdm huyén nam cach thanh phé My Tho vé huéng Dong 26 km, céch thi xd Go Cong
vé hudng Tay 12,2 km va thanh phd H6 Chi Minh khoang 73 km. Huyén c6 téng dién tich
tir nhién 12 184,48 km? va quy mé dan sé 127753 nguoi.

Diéu kién khi hau huyén Go Cong Tay c6 dic trung nén nhiét cao, bién do nhiét ngay
dém nho, khi hau phan chia 2 mua rd rét (mua mua: thdng 5-11 va mua kho: thang 12—4 nam
sau). Nhiét do trung binh 27°C, chénh 1éch giira cac thang 3—5°C, luong mua trung binh thap
< 1300 mm/nim, do 4m trung binh 79-82%. Ngoai ra, s6 gio ning kha cao (2400-2600 gid)
va co6 su phan hda theo mua.

2.2. Quy trinh san xudt than sinh hoc

{ Phy phim néng nghiép }
[ Sin xuit biochar (300°C, 400°C va 500°C)

&
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Hinh 1. Khung céu trac nghién ctru.

Lién quan dén quy trinh san xuét than sinh hoc, biochar thudng nhiét phan & cac diéu
kién yém khi, han ché oxy ¢ nhiét d6 thap (< 700°C) [19]. Tuong tu, biochar dugc thir nghiém
va tién hanh nhiét phan phy phidm rom ra véi cac mirc nhiét d6 300°C, 400°C va 500°C [20].
[21] ciing d3 thuc hién v6i cac thue nghiém & cac mirc nhiét phan 1an luot 300°C, 400°C,
500°C, 600°C va 700°C. Nhin chung, véi yéu té nhiét d6 thich hop s& duy tri ham luong
thanh phan nguyén t6 carbon can thiét nham dam bao chét luong san pham cua biochar [22].
Trong nghién ctru nay, than sinh hoc (biochar) dugc san xuit theo quy trinh diéu ché tir
nghién ciru [18]. Hinh 2 thé hién chi tiét so dd cau trdc 1o dot nhiét phan than sinh hoc. Lo
dbt co dang hinh tru tron, dugc xay béng gach nung, d6 day cach nhiét bdi 16p tudong 20 cm.
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Than sinh hoc duoc san xuit & cac nhiét dd 300°C, 400°C va 500°C véi ché do dbt van hanh
6 gio.

(a) Buéng dot (b) Crea cham hira (c) Miéng Io
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Hinh 2. So dd cu tao mé hinh san xudt than sinh hoc [18].

2.3. Khdo sdt khd ndang hdp phu xir Iy nude

Hoat dong nghién ciru duogc bd tri ¢ dicu kién méi truong phong thi nghiém (lab—scale)
vé6i vat liéu than sinh hoc diéu ché & 3 muc nhiét phan khéac nhau (300°C, 400°C va 500°C).
Céc thi nghiém duoc bb tri voi nguyén tac 3 1an lip lai ¢ cac diéu kién gidng nhau: Cén chinh
xé&c 1,0 gram vat liéu hip phu cho vao céc binh tam gi4c (dung tich V = 100 mL) chira 50
mL céc dung dich xanh methylene nong d6 0-300 mg/L (pH = 7,5); tién hanh lic déu hon
hop va thyc hi¢n tién trinh hép phu & diéu kién nhiét do phong; sau khoang thoi gian hép phu
(90 phit), thu mau dung dich bang cach loc hdn hop va tién hanh xac dinh néng d6 MB con
lai. Ngoai ra, nghién ctru tién hanh lua chon 3 kich thudc hat vat liéu phé bién (212 pm, 600
UM va 1000 pum) dwa theo tiéu chuan ASTM (American Society for Testing and Materials)
dé khao sat qua trinh hép phu MB. Qua d6, danh gia kha nang hép phu cua vét li¢u loc than
sinh hoc dua trén cac loai kich ¢& khac nhau.

2.4. Phan tich phong thi nghiém

Pbi v6i cac thong s6 chi tiéu méi truong nhur pH, d6 mau duoc xac dinh theo cac phuong
phéap chuan TCVN va APHA [23]. Trong do, chi so pH do bang may cam tay pH Meter S20
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(Mettler Toledo SevenEasyTM), gi tri d6 mau dugc xac dinh bang may quang phd UV-VIS
(Model: T80+, UK) ¢ budc song A = 650 nm.

CAc thong s hoa ly cua than sinh hoc (biochar) xac dinh dinh luong theo hudng dan cia
The International Biochar Initiative (IBI) [18]. Céu trac vat Iy bé mit biochar dugc xem xét,
danh gia bang kinh hién vi dién tir quét (SEM).

2.5. Phirong phdp thong ké va xir Iy s liéu

Dit liéu nghién ctru dugc thdng ké, tinh toan CAc gid tri trung binh (average) va do léch
chuén (+SD). Hiéu qua xir Iy tic nhan 6 nhiém tinh toan theo cong thic: H (%) = [(CO —
Ce)/C0]%x100. Trong d6, CO va Ce (mg/L) lan luot 1a ham lwong tac nhan 6 nhidém trude va
sau xtr ly. Ngoai ra, dé phat hién sy khac biét giita cac tri trung binh, nghién ctru sir dung
phan tich ANOVA murc ¥ nghia p < 0,05. T4t ca sb liéu duogc bién tap, xt Iy biang phan mém
phan tich théng ké SPSS 16.0 va biéu dién do hoa bang phan mém Origin 9.0.

3. Két qua nghién ctru va thao luin
3.1. Khao sat qua trinh san xudt va ddc diém than sinh hoc

Bang 2. Hiéu suat biochar tao thanh tir phu pham rom ra.

Hiéu suit, % Khéi lwgng riéng, g/cm3
A A ~~ A ~~ A 2
Nhigtdo Trung binh }Zﬁlll%cnh Trung binh }Zﬁ;%cnh SSA, Mg
300°C 54,43 2,03 1,07 0,07 316+12
400°C 62,43 1,33 1,23 0,11 328+5,6
500°C 45,54 2,66 0,91 0,04 305+3,1

Chui thich: SSA— Dién tich bé mat riéng.

Bang 2 trinh bay hiéu suat biochar tao thanh tir phu phim rom ra & cac diéu kién, qua
trinh nhiét phan khac nhau. Déc tinh hoa 1y quan trong cua than sinh hoc nhu pH, pHzpc, ham
luong do tro (%), va dién tich bé mit riéng (SSA) dugc thé hién ¢ cac Bang 2-3. Gia trj do
pH ¢ diém dién tich zero (pHpzc) ctia cac loai than biochar xac dinh véi céc tri s& 6,25
(biochar 300°C), 6,71 (biochar 400°C) va 8,51 (biochar 500°C). Két qua nay twong dong véi
gia tri ctia cac loai than hoat tinh da duoc cong bd trude day [16, 24]. Tuy nhién, ham luong
tro (%) nam trong khoang gia tri thip hon ham lugng so v6i mot s6 nghién ctru khac [16, 24].
Nhin chung, ham luong tro thap cho thay khéi lugng biochar thu duoc ¢6 xu huéng tét hon.
Noi dung thong tin ddc diém thanh phan than sinh hoc diéu ché ¢ cac muc nhiét phan khac
nhau mo ta chi tiét & Bang 3.

D maga HV w
23 mm 600x 5.00kV 345 ym

Hinh 3. Anh SEM bé mit than sinh hoc truéc (x1200 mag.) va sau hap phyu (x600 mag.).
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Ngoai ra, anh chup kinh hién vi dién tir quét (SEM) cho thay dién tich bé mat va kich
thudc 15 rong c4u trac than sinh hoc dat yéu cau. Cu thé, Hinh 3 cho thay hinh dang bén ngoai
cdu triic be mat cua hat than sinh hoc. Phan tich cho thay than san xuét & nhiét 6 400°C c6
két qua tét véi ham lugng thanh phan nguyén té carbon (C), hydrogen (H), nitrogen (N) va
oxygen (O) chiém ty & cao véi lan luot 66,1%, 3,72%, 2,91% va 25,6%. Hon nita, hiéu suat
tao than biochar dat ty 1€ cao nhét (62,43+1,33%) & ché do nhiét 400°C. Do dé, nghién cau
str dung mau than nhiét phan ¢ diéu kién 400°C dé khao sat, danh gia kha nang hap phuy, loai
bo xanh methylene (MB).

Bang 3. Thanh phan than sinh hoc sir dung trong thi nghiém.

Thanh phin nguyén té (trung binh + d9 1éch chuén)
Biochar pH pHzrc
C, % H, % N, % O, % H/C 0O/C (N+O)/C Dj tro, %

300°C  62,1+0,71 4,31+0,05 3,07+0,04 30,1+0,52 0,82 0,37 0,40 21,35+0,08 6,85+0,81 6,25

400°C  66,1+0,08 3,72+0,07 25,6+0,08 0,67 0,28 0,33 26,81+0,21 7,13+1,52 6,71
2,91+0,09

500°C  64,4+1,17 1,26+0,06 1,34+0,04 32,5+1,12 0,24 0,36 0,35 25,54+0,14 7,29+0,27 8,51

3.2. Pdnh gid kha nang xit Iy tdc nhdn 6 nhiém cia than sinh hoc

Biochar thuong dugc xem xét sir dung trong cac hoat dong xir Iy tac nhan 6 nhiém moi
truong, bao vé stc khoe [12, 25]. Bé danh gia kha nang hip phu tic nhan 6 nhiém mau (xanh
methylene), nghién ctu khao sat véi day nong do (C0) dao dong tir 0, 20, 30 dén 300 mg/L.
Ham luong MB trudc va sau thi nghiém véi cac kich thude than sinh hoc (biochar 212 pm,
biochar 600 um va biochar 1000 pm) duoc tom lugc trong Bang 4. Két qua thir nghiém cho
thdy su giam rd rét ndng d6 MB & cac ham luong khac nhau, dic biét tir 30-200 mg/L
(biochar 212 pm), 20-100 mg/L (biochar 600 um) va 20-80 mg/L (biochar 1000 pm). Nhu
vay c6 thé nhan thay kha nang ap dung ché pham than sinh hoc tir phu pham ndng nghiép
(rom ra) phuc vu viéc giam thiéu tac nhan 6 nhiém nudc.

Bing 4. Ham lugng MB trugc va sau thi nghiém véi cac kich thude than sinh hoc.

Néng d6 MB ban Biochar 212 tlmA Biochar 600 tlrrl Biochar 1000 Aw?
du (mg/L) Tr\ung bo le.;ch Tr\ung bo lt_zch Tr\ung bo lg;ch
binh chuin binh chuin binh chuin

20 53 0,2 35 0,2 6,8 0,5

30 11,3 0,4 48 0,2 8,5 0,5

40 11,7 1,0 57 0,3 11,5 0,4

50 14,1 0,4 7,0 0,2 12,7 0,3

60 15,0 0,1 81 0,2 15,0 0,4

70 18,1 0,3 11,7 0,2 18,3 0,5

80 19,8 0,5 12,4 0,4 20,1 04

100 24,9 0,2 13,1 0,1 29,7 31

150 47,9 0,7 43,3 1,0 50,1 1,0

200 73,2 0,9 77,9 0,4 86,3 2,0

250 193,7 03 174,6 19 197,9 0,6

300 231,8 0,3 214,9 6,6 236,3 0,5

Chu thich: MB — Xanh methylene; cdc tri trung binh + do léch chudn (SD) thé hién két qud sau thi nghiém.
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Nghién ctru [26] dé san xudt biochar tir rom ra xtr Iy nudc thai véi cac ché do 400°C,
600°C va 800°C. Két qua chi thi ché do dot 400°C c6 hiéu qua hip phu NOs~ tét nhat, véi
hiéu suat 88%. Trong nghién ctru nay, hiéu suat hip phu MB va dung luong tinh toan di véi
cac loai kich thudce than sinh hoc dugc thé hién cac Hinh 3-5. Trong d6, dbi véi biochar 212
um chi ra kha ning hap phu tét dbi véi xanh methylene & khoang nong d6 dao dong kha rong,
tir 20 dén 200 mg/L. So sanh vdi cac két qua trude day chi ra qua trinh hip phu t6i wu & pH
> 7, thoi gian can bang hap phu dat sau 60 phat, phi hop mé hinh déng nhiét Langmuir cho
qué trinh hap phu NH4* trén than bién tinh, va dung lugng hap phu t6i da (gmax) 12 16,6 mg/g
[15]. i véi thi nghiém biochar 212 pm cho thiy dung luong hap phu gia tang va dat gia tri
cuc dai & ndng do xanh methylene 200 mg/L. Ngudng hap phu bdo hoa dbi vai biochar thu
duoc tuong duong 6,3 mg/g.

100 7
* —
L 6 o0
& 80 1 Eﬁ
z . BE
£ o L2
P 1 & - 3 e
g 40 o . £
o " L2 2
=1 o A A ol
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Hinh 4. Hiéu suat hip phu xanh methylene (MB) cua biochar 212 pm.
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Hinh 5. Hiéu suat hip phu xanh methylene (MB) cua biochar 600 pm.
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Két qua tuong tu dbi v6i hap phu MB cho thdy khoang gia tri bién thién trong khoang
20 dén 100 mg/L dugc hap phuy tét bai than biochar kich thude 600 pm. B4i véi than c6 kich
thudc 16n hon (biochar 1000 pm), kha ning hap phu MB dat hiéu sut cao, bién thién tir 20
dén 80 mg/L. Ddng thai, qua trinh hap phu chi thi hiéu qua cao va cé thé dat ngudng 87%
(biochar 600 pm) va 75% (biochar 1000 um). Nhu vay, cac két qua khao sat cho biét kich
thuéc than cang min thi cang c6 kha ning hap phu chit nhuém mau nhu xanh methylene.
Diéu nay co thé Iy giai boi su vu thé lién quan dén dién tich bé mat riéng 16n (30,5-32,8
m?/g), su da dang hé thdng kich thudc 156 hong (15 x6p) bén trong cau trac than sinh hoc va
bé mat biochar c6 thé cung cip nhém chic quan trong nhu —OH, C=0, v.v.. [12, 25, 27].
Thém vao do, biochar con duoc xem nhu 1a vat liéu hép phu hitu hi¢u, xtr Iy loai bé mau than
thién méi truong va cd chi phi thich hop [25]. C6 thé thdy qua trinh loai bd mau (methyl) nho
su két hop cuia biochar d3 thac ddy hiéu qua xur 1y tac nhan 6 nhiém [28].
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Hinh 6. Hiéu suét hap phu xanh methylene (MB) cua biochar 1000 pm.

Ngoai ra, so sanh nang luc hap phu loai bo MB cuia cic loai than sinh hoc & cac kICh
thude hat khac nhau cho thay biochar co kich thuéc min (biochar 212 um) dat hiéu qua t6t
nhit (p<0,05). Diéu nay htra hen trién vong trong qua trinh ap dung dé xir Iy cac ngudn nude
bi nhiém ban va 1a mot trong nhitng huéng tiém ning c6 tinh tng dung cho tuong lai.

4. Két luén

Két qua nghién ciru da cho thay kh01 lwgng than sinh hoc ¢6 ngudn goc phu pham rom
ra co cac ddc tinh dap tmg kha nang trién khai ap dung xir Iy ngudén nude nhiém ban. Phuong
phap san xuat thoa min yéu cau tiéu chi don gian, dé véan hanh, phu hop trong diéu kién quy
md ho gia dinh, voi thoi gian nhiét phan tuong ddi ngan Cac qua trinh thi nghiém biochar
¢6 kich thudc min (biochar 212 um) dat hiéu qua hap phu xanh methylene. Co ché loc dua
vao vit liéu hép phu biochar dé khir cac chat 6 nhiém phu thudc vao cac yéu té dién tich bé
mat riéng, d rong cau trac vat liéu va liéu lwong héap phu. Ket qua nghién ctru cho thay tiém
nang san xuat va tmg dung biochar xir 1y, lam sach cac ngudn nudc bi 6 nhiém. Tuy nhién,
han ché ctia nghién ctru chua thuc hién khdm pha kha ning xu 1y hap phu tic nhan 6 nhiém
mau ddi voi cac mau nude thai thuc, c6 mac do 6 nhidm mau cao, dién hinh nhu nuée thai
dét nhuém. Do d6, dinh hudng nghién ciru trong thoi gian t&i rat can nhitng phat trién chuyén
sau nham giai quyét bai toan kiém soét, quan 1y va bao vé méi truong hién nay.
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Abstract: This paper presents biochar application derived from agricultural by—products
for methylene blue (MB) adsorption in an aqueous solution. Biochar formed from
agricultural by—product biomass has a large specific surface area (SSA), and high content
of elemental components, including carbon (C), hydrogen (H), oxygen (O), and nitrogen
(N). The color adsorption capacity has achieved a good signal for biochar application to
environmental treatment. Biochar samples from rice straw pyrolysis at 400°C were selected
to investigate the adsorption capacity of methylene blue. The findings demonstrated that the
adsorption capacity increased and peaked at the concentration of methylene blue at 200
mg/L. The fine-sized biochar (biochar 212 um) achieved the best adsorption efficiency for
methylene blue with a saturation adsorption threshold of 6.3 mg/g. Methylene blue
adsorption capacity can reach > 75% efficiency. The reason can be explained by the
advantage of large specific surface area, the diversity of pore size systems inside the biochar
structure, and the biochar surface that can provide critical functional groups such as —OH,
C=0. Thus, research on biochar application derived from agricultural by—products in
polluted water treatment indicates their valuable potential in the future.
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