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This study focuses on the use of biochar, pyrolyzed from textile waste at 600 °C
under anaerobic conditions, to treat methylene blue dye in water and at the same
time creating an environmentally friendly adsorbent material. Experiments were
conducted to evaluate the effects of operating parameters such as pyrolysis
temperature (400, 600, and 800 °C), solution pH (3—11), adsorbent mass (0.1-1.0
g), contact time (30-240 min), and initial methylene blue concentration (50-500
mg/L) on the treatment efficiency. The results showed that the optimal conditions
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included pyrolysis temperature of 600 °C, adsorption time of 90 min, methylene
blue concentration of 100 mg/L, pH of 9 and biochar dosage of 0.4 g. Under these
conditions, the color removal efficiency reached 97.97% and the COD reduction
reached 68.38%, indicating significant organic pollution treatment ability. The

adsorption data were consistent with the Freundlich isotherm model (R? = 0.9365,
Kr = 1.38), reflecting the multilayer adsorption process on a heterogeneous
surface with relatively high affinity. The research results indicated that biochar
materials from textile waste can be applied in the treatment of industrial
wastewater containing methylene blue, contributing to solving the problem of
environmental pollution and promoting the trend of sustainable development in
the chemical and environmental industries.
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Nghién ctru nay tap trung vao viéc st dung than sinh hoc, dugc nhiét phan tir rac
thai dét may & nhiét d6 600 °C trong diéu kién yém khi, dé xur 1y thudc nhuom
xanh methylen trong nuéc, ddng thoi tao ra mot loai vat liéu hap phy than thién
véi méi truong. Cac thi nghiém dugc thuc hién dé danh gia anh huong cua cac
thong s van hanh nhu nhiét do nhiét phan (400, 600 va 800 °C), pH dung dich
(3-11), khéi lugng vat liéu hap phu (0,1-1,0 g), thoi gian tiép xtc (30-240 phut)
va nong do xanh methylene ban dau (50-500 mg/L) dén hiéu qua xur ly. Két qua
cho thay diéu kién ti wu bao gdm nhiét d¢ nhiét phan 600 °C, thoi gian hap phu
90 phut, ndng d6 xanh methylene 100 mg/L, pH = 9 va lidu luong than sinh hoc
0,4 g. Dudi cac diéu kién nay, hiéu suit loai bé mau dat 97,97% va giam COD
dat 68,38%, cho thiy kha nang xtr Iy 6 nhidm hitu co dang ké. Dit liéu hap phu
phii hop véi mé hinh dang nhiét Freundlich (R? = 0,9365, K¢ = 1,38), phan 4nh
qué trinh hép phuy da 16p trén bé mit khong déng nhét va c6 4i luc twong ddi cao.
Két qua nghién ctru chi ra ring vat liéu than sinh hoc tir rac thai dét may c6 thé
ng dung trong xur ly nudc thai cong nghi¢p c6 chira xanh methylen, gop phan
giai quyét bai toan 6 nhiém moi truong va thuc day xu hudng phat trién bén
vitng trong nganh céng nghiép hoa chit va méi truong.
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1. Gioi thigu

Trong nhimg thap ky gin ddy, qua trinh cong nghiép héa nhanh, dic biét trong linh virc dét
nhudm, dé lam gia tang ap lyc 1én moi truong nude. Nudce thai phat sinh thuong chira cac cht hiru co
kho phan huy, dic biét 1a thude nhudm tong hop [1]. Thude nhuém xanh methylen (MB) dugc sir
dung rong rai trong nhudm vai, da, gidy va cac san phim hoa my pham, 13 mot trong nhimg tic nhan
giy 6 nhiém phd bién do tinh bén vitng va doc tinh sinh hoc cao [2]. MB khong nhimng c6 kha nang
gy doc cho céc sinh vat thuy sinh ma con tlem an nguy co anh huong dén strc khoe con ngudi khi
xam nhap vao chudi nudc sinh hoat. Mot sb phuong phap xtr Iy truyén théng nhu keo tu, loc mang,
phén huy sinh hoc [3] va oxy hoa néng cao cting dugc st dung dé xu ly nudc thai co chira MB. Tuy
nhién, cac phuong phap nay thuong gép mot s6 han ché vé chi phi, hiéu suat va kha nang tai sir dung.
Pé phu hop voi sy phat trién d6, mot sd cong nghé hap phu bang vat lidu carbon da duoc nghién ctru
va phat trién, dac biét 1a than sinh hoc (biochar), ndi 1én nhu mét giai phap hiéu qua than thién voi
mdi truong va kinh té. Ngudn nguyén liéu cho san xuét than sinh hoc rat da dang [4 ], [5]. P4 c6 nhiéu
nghién ctru sir dung cac loai phé phu pham, chat thai tir qua trinh san xuat nong nghlep, cong nghiép
dé san xuét than sinh hoc sir dung cho qua trinh hip phu nhu vo cam [6], than cdy dira [7], [8], qua
Kendu, vo ca phé, phu phdm tir ciy thong [9], phé pham tir ciy keo, than tir vo trau, rom ra [10] va
long ga [11]. Nganh dét may dong vai tro quan trong trong phat trién kinh t& ¢ nhiéu qudc gia dang
phat trién, nhung cting 1a mdt trong nhirng nganh gay 6 nhiém méi trudng nghiém trong nhét. Qua
trinh san xuat tao ra nhidu chat thai: ran (vai vun, bun thai), nudc thai (chira phdm nhudém, kim loai
nang, chat tay) va khi thai tir cong doan gia nhiét [12]. Vi€c tan dung chat thai khong chi giam chi phi
san xuat ma con gép phan xtr 1y rac thai ran, huong dén mo6 hinh kinh té tudn hoan. Nhiéu phuong
phép xtr Iy da duoc nghién ctru: véi thira c6 thé tai sir dung lam gié lau, soi tai ché hodc vat lidu cach
nhiét; bun thai chira xo' dét dugc ¢p thanh vién nhién liéu dung cho 10 ddt cong nghiép. Phuong phap
d6t thu hdi nhiét niang dwoc ap dung rong rai, tuy nhién can hé thong xtr 1y khi dat chuan dé kiém soat
cac chat 6 nhidm nhu NOx va dioxin [13], [14]. M6t phuong phap hiéu qua 1a nhiét phan (pyrolysis),
bién chit thai hitu co thanh vét liéu carbon c6 kha ning hap phu cao. Than sinh hoc tir 15i va vo ngd
c6 thé hap phu gan 98% thudc nhuém MB sau 20 phut, va duy tri higu suat trén 96% trong khoang pH
rong [15]. Nghién ctru ndy ti sir dung rac thai dét may dé tao than sinh hoc bang nhiét phan, sau d6
thir nghiém kha nang hap phu thudc nhuém MB.

2. Phuong phap nghién ciru
2.1. Ché tao vit liéu than sinh hoc tir vdc thdi dét may bang phwong phdp nhiét phin

Réc thai dét may duoc ldy tir nha may Thanh Hung, thanh phan chu yéu 1a vai vun va quén 4o
loai ¢6 ty 16 60-80% la cotton, sau khi phén loai va phoi kho s& duoc nhiét phan trong 16 d6t yém
khi. M6 hinh 16 dét do nhém nghién ciru ché tao va thir nghiém tir vat liéu 1a thép inox chiu dugc
nhiét do cao, md hinh 16 dét c6 dang hinh tru dimg chidu cao 1680 mm, dudng kinh 770 mm. Mo
hinh thiét ké buéng nhiét phan c6 dung tich chtra 12 kg vai vun. Rac thai dét may s€ dugc nhiét
phan vai cac diéu kién nhiét do 1a 400, 600 va 800 °C trong thoi gian 2 gio [16], [17]. Sau do, vat
lidu s& duge lam ngudi tu nhién dén khi vé nhiét d6 moi truong thi rira sach voi nude cét va tién
hanh sdy kho ¢ nhiét d6 105 °C trong thoi gian 2 gid bang ti sdy Joytech, ON-21E tai phong thi
nghiém Khoa Tai nguyén va Moi truong, Truong Pai hoc Khoa hoc - Pai hoc Thai Nguyén.

2.2. Khido sdt dic diém bé mdt, ciu triic va thanh phan héa hoc ciia vit ligu

Hinh thai hoc cua vat liéu duoc khao sat bang kinh hién vi dién tir “quét SEM (Scanning Electron
Microscope) thong qua thiét bi Hitachi S4800, Nhat Ban; thanh phan cua vat liéu dwoc xac dinh
bang phuong phap phd tan xa ning lwong phép do EDS (Energy Dispersive X-ray Spectroscopy).
Phép do FTIR (Fourier Transform Infrared Spectroscopy) duoc thuc hién trén may Spectrum Two
hang PerkinElmer tai Khoa Hoéa hoc, Truong Pai hoc Khoa hoc — Pai hoc Thai Nguyén.
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2.3. Nghién ciru khd ning hip phu MB ciia vit liéu than tiv qud trinh nhi¢t phén rdc thai cong
nghiép dét may

Dung dich xanh methylen sir dung trong thi nghiém dugc chuan bi tai phong thi nghiém tir
hoa chat MB (Meck — Pirc) voi nong do géc 1000 mg/l. Tir dung dich gbc, cac dung dich thi
nghiém duoc pha lodng dé dat cac ndng do khac nhau tiy theo muc dich nghién ctru. Thi nghiém
dugc thlét ké dé danh gia kha ning hap phu MB cua vat lidu than, khao sat anh hudng cua cac
yeu t6: pH moi truong, khoi lugng vat lidu, thoi gian hap phu, noéng do MB ban dau va nhiét do.
Mai thi nghiém duoc thyc hién lip lai ba lan trong cung diéu kién, va két qua dugc tinh dwa trén
gié tri trung binh ctia ba lan do, thi nghiém két thuc s& loc 1y dung dich sau hap phy va xac dinh
dd mau ¢ budc song 664 nm st dung thiét bj UV-VIS (UV-VIS 2900, HITACHI, Nhat Ban) va
COD. Céc thi nghiém cu thé duoc mo ta nhu sau:

Anh huéng cta nhiét do: 0,2 g vat lidu than [18] dd ché tao & nhiét do6 400, 600 va 800 °C
duge cin va cho vao binh tam gidc 50 ml, sau d6 thém 25 ml dung dich MB ndng d6 100 mg/I
(d3 diéu chinh ¢b dinh pH = 9). Hn hop duoc lic trén may lic (May lic ngang HY-4A, xuét x{r
Trung Qudc) voi tde d6 120 vong/phit trong 90 phut.

Anh hudng cua pH: Lugng 0,2 g vat liéu than (dugc ché tao & nhiét do tdi wu di xéac dinh
duoc ¢ thi nghiém trudc) dugc cho vao binh tam gidc 50 ml, thém 25 ml dung dich MB n6ng do
100 mg/1, véi pH duge diéu chinh 1an luot & cac gia tri 3, 5, 7, 9 va 11 bang may do pH (May HQ
40D, Hach, M¥). Hon hop duoc lic trong 90 phiit.

Anh hudéng cia khdi lugng vat liéu: Cac lugng vat liéu than (0,1; 0,2; 0,4; 0,6; 0,8; 1 g) duoc
can va cho vao binh tam gidc 50 ml, sau d6 thém 25 ml dung dich MB nong do 100 mg/1 (diéu
chinh pH & mirc téi wu da xac dinh). Hon hop duoc lic trong 90 phut.

Anh hudng cta thoi gian hap phu: Luong vat liéu than t6i uvu di xac dinh dugc ¢ thi nghiém
trude duge cho vao binh tam giac 50 ml cung voi 25 ml dung dich MB nong d6 100 mg/I (diéu
chinh pH ¢ murc t8i wu da xac dinh dwoc). Hon hop duoc lic trén may lic & cac khoang thoi gian
khac nhau: 30, 60, 90, 120, 150, 180, 210 va 240 phut. Sau mdi khoang thoi gian, mau duoc loc
dé danh gia hiéu qua xir Iy theo thoi gian.

Anh hudng cia néng d6 MB ban dau: Luong vét li€u than tdi wu da xac dinh duoc & thi
nghiém truéc duoc cho vao binh tam giac 50 ml, thém 25 ml dung dich MB v&i cac ndng d6 ban
dau 1an luogt 1a 50, 100, 200, 300 va 500 mg/l (diéu chinh pH ¢ mirc t&i wu di xac dinh dugc).
Hdn hop dugce lic trong 90 phit.

Cac thi nghiém dugc thyc hién voi cac thong s6 ¢ dinh (trur yéu td dang khao sat) nham dam
bao tinh nhit quan va d6 tin cdy cua két qua.

Hiéu suét phan hiy MB duoc tinh theo cong thire (1) [18]:

H = 2=5Cx100% (1)

r r 1 0 1 1
Trong d6: H% la hiéu suat hap phu MB; Co 1a néng d6 MB ban dau (mg/l); C. la nong d6 MB
sau hap phu (mg/l).

3. Két qua va thao luan
3.1. Pic diém cia vt ligu than sinh hoc dwgc nhigt phén tir rdc thai dét may

CAu trc hinh thai bé mit cia mau than duge ché tao & cac mirc nhiét d6 400 °C, 600 °C va
800 °C dugc quan sat bang kinh hién vi dién tir quét (SEM) (Hinh 1a). O 400 °C, bé mat cua vt
liéu van gilt dugc dang soi dai, hinh 6ng, v6i bé mat tuong dbi nhin. CAu trac soi nguyén sinh
chua bi pha v& nhiéu, cho thay mirc d6 cacbon héa con thap va chua hinh thanh rd rét cac 16 xdp.
Khi ting nhiét d6 1én 600 °C, trén bé mt vat liéu xuat hién nhiéu vét nit, manh v& dang vay va
céc cAu tric khong déu. Céc soi than bi pha v&, tao ra cac khoang héng trén bé mat rd rét hon.
Diéu nay cho thiy cac thanh phan lignocellulose di bi phan hity manh hon, din dén su gia ting
d6 xdp, giup cai thién kha ning hap phu. Khi ting nhiét do 1én 800 °C, cdu tric bé mit tré nén
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dac, dinh két va gﬁn nhu bi “néng chay”, cac soi than ban dau bi pha v& hoan toan. Bé mit tro
nén khong dinh hinh, ¢6 xu huéng pha v& hoan toan cu trac. Mic di ¢6 thé hinh thanh nhiéu vi
mao quan, nhung viéc bé mit bi dinh két dong dac lai co thé 1am giam sb lugng khoang tréng dan
dén hap phu kém hiéu qua.
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Hinh 1. Anh SEM (a), phé FTIR (b) va EDS (c) ciia mdu than nhiét phin & nhiét @ 400, 600, 800 °C

Két qua phan tich FTIR (Hinh 1b) cho thiy ca ba vat liéu & ba khoang nhiét do khac nhau déu
ghi nhén cac phé dic trung cua vat lidu vat lidu carbonate, dao dong tai 3459 cm™' cac nhom lién
két hydroxyl O—H cua cac phan tir polymer trén bé mat chat hip phy, Pinh peak 1716 cm ™' dic
trung cho lién két C=0 (c6 thé 1a carbonyl) [19]. Cac peak 1342 cm™' va 1407 cm ', tuong tng
v6i lién két C—H (c6 thé 1a CH3/CH,). Cac sé song 1103 cm™, 1018 cm™ va 1261 cm™ dic trung
cho lién két C—O (ether/ester hodc acid) [20]. Cac peak 871 cm™' va 728 cm™' lién quan dén cac
lién két C-H ctia vong thom [1]. Tir két qua trén cho thay cac nhom carboxylic cua vat liéu co
mat do kha cao c6 kha ning tuong tac va lién két véi MB [21].

Két qua phan tich phé EDS tir Hinh 1c, tuong tng véi cac mau duge xir 1y & cac nhiét do khac
nhau (400, 600 va 800 °C), cung cép thong tin chi tiét vé& thanh phan héa hoc. Mau 600 °C ghi
nhén su xuat hién cta nito, ¢6 thé do sy hién dién cua nhom amin; ngoai ra, cac kim loai chuyén
tiép nhu Ti, Fe, Ca, va Si duoc phat hién v6i ham lugng rit thap. Nito cao, cho thdy qua trinh khir
hoic bién d6i bé mit c6 nhiéu nhom chirc hoat dong, c6 nhiéu loai tim hip phu. Mdi tim hép phu
déu chtra ai luc ion, két qua cho thay qué trinh hap phy xay ra trén bé mit vat lidu chu yéu la qua
trinh hap phu héa hoc. O mau 800 °C, ham luong carbon tiép tuc giam, nito giam nhe va oxy tang
manh, ¢6 thé lién quan dén qua trinh oxy héa ¢ nhiét do cao, dong thoi cho thay su mat nito hodc
bién d6i sau hon trong ciu tric carbon.

3.2. Khdo sdt anh hwéng ciia nhiét dp dén kha néing hip phu MB ciia vit liéu
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Hinh 2. Anh hwong cua nhiét do ché tao than sinh hoc dén kha nang hdp phu MB
Két qua tir Hinh 2 cho thiy hiéu sut hip phu ting tir 92,51% 1én 97,54% dbi voi cac vat liéu
than sinh hoc che tao véi nhiét dd nhi¢t phan tang tir 400 °C 1én 600 °C, nhung c6 xu hudng gidm
khi nhiét d¢ tiép tuc tang 1én 800 °C. Hién tugng nay c6 thé dugc giai thich dya trén dic tinh 1y
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hoa cua vt lidu than sinh hoc. O nhiét d6 khoang 600 °C, bé mit than sinh hoc sau khi hoat hoa
chira nhiéu nhom chuc oxy hoa (—-OH, —-COOH, —C=0), tao diéu kién thuan loi cho tuong tac
tinh dién v6i cation MB* [22]. Pong thoi, cau trac graphitic cta than sinh hoc véi hé théng -
electron dong vai tro quan trong trong tuong tac n—7 voi vong thom cia MB, gop phan 6n dinh
qué trinh hap phu. Ngoai ra, sy gia tang cau truc mao quan ¢ nhiét d6 cao thuc day qua trinh hap
phu vat 1y dién ra manh mé. Tuy nhién, ¢ nhiét d6 800 °C, hi¢u suét hap phu giam do cau trac bé
mit tré nén dic, dinh két va gan nhu bi “nong chay”, cac soi than ban dau bi pha v& hoan toan,
lam suy yéu twong tac tinh dién véi MB*. Sy 6n dinh cta hiéu sudt hap phu tai 600 °C chi ra réng
co ché hap phu chii yéu phu thudc vao twong tic bé mit, trong d6 hap phu vat Iy chiém wu thé
nho do xép va kha nang trlit nudc cao. Do d6, nhdm nghién ctru da lya chon than nhiét phan &
600 °C cho cac thi nghiém tiép theo.

3.3. Khdo sdt dnh hwéng ciia pH dén khd ning hap phu MB

Két qua anh huong ciia pH duoc trinh bay trong Hinh 3. Khi gia tri pH tang tir 3 1én 9, hiéu suét
xu ly mau tang tr 92,73% 1én 97,97%, trong khi hi¢u suat COD tang tir 36,37% lén 68,38%. Tuy
nhién, khi pH vuot qua 9, hiéu sut xir 1y mau van duy tri & muac cao (> 97%), nhung giam nhe
xudng con 97,05%, va hiéu suat COD giam xudng con 49,34%. Két qua chi ra rang diém dang dién
(pPHpzc) cua vat liéu 1a 6,67, nghia 1a khi pH < 6,67, bé mat vat liéu mang dién tich duong, va khi
pH > 6,67, bé mit mang dién tich 4m. O pH < pHpzc, bé mat tich dién dwong thuc diy hap phu H,
dic biét do sy hién dién cua nhém amin (NH), dan dén hiéu suat hap phy thip hon & cac gia tri pH
thap. Nguoc lai, khi pH > pHpzc, bé mit tich dién 4m nho hap phu OH- va su tham gia ciia nhom
carboxylic (COOH), két hop véi lyc hat tinh dién giita bé mat mang dién tich 4m va cation MB*,
lam tang hiéu suat hip phu & cac gia tri pH cao [23]. Hiéu suat toi wu dat duoc tai pH = 9, véi gia tri
lan Tuot 13 97,97% cho d6 mau va 68,38% cho COD, nhd bé mat than sinh hoc mang dién tich am
hd tro hap phu tinh dién va tuong tac héa hoc Vi cac nhém chire phan cyc. O pH kiém manh (10—
11), mic du bé mat van tich dién 4m, sy canh tranh hip phu voi ion OH™ ¢6 thé 1am giam nhe hiéu
suat xtr Iy mau va COD. Qua trinh hap phu MB 1a két qua cua su két hop giira tuong tac tinh dién
va hap phu vat Iy, pH = 9 duogc lya chon 1a pH t6i uu cho céc thi nghiém sau [24].
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Hinh 3. Anh huong cia pH dén kha nang hap phu MB va diém dang dién cia than sinh hoc
tir rdc thai dét may dwoc nhiét phdn & nhiét dé 600 °C

3.4. Khdo sdt dnh hwéng ciia ham lwong vit ligu hip phu dén khd ning hip phu MB

Két qua tir Hinh 4 chira rang khi khdi lwong vat lidu than sinh hoc duge tang dan tir 0,1 g 1én
1,0 g, hiéu suat hip phu MB c6 xu huéng ting nhe. Cu thé, hidu suat loai mau tang tur 96,5% (6
0,1 g) 1én 97.5% (¢ 1,0 g), phan anh sy gia tang dién tich bé mat tiép xtic va s6 luong vi tri hap
phu kha dung, tir d6 ning cao hiéu qua xu ly. Pong thoi, hiéu suit xir Iy COD ting rd rét tir 40%
1én trén 72% trong cung dai khéi lugng, co thé duoc giai thich b:lfmg viéc sy hién dién cta nhiéu
vi tri hoat tinh hon trén bé mit vat liéu thuc déy hép phu cac hop chat hitu co kho phan huy. Tuy
nhién, toc d6 ting hiéu suit giam dan khi khéi luong vuot qua 0,6 g, cho thay hé théng c6 thé da
tiép can trang thai can br:ing hép phu, va viéc bd sung thém vat liéu khong con tao ra su cai thién
dang ké vé hi¢u qua. Hién tuong niy co thé lién quan dén viéc bio hoa cac vi tri hip phu hodc su
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han ché trong qué trinh khuéch tan MB vio cic mao quan séu bén trong vat liéu khi khéi luong
tang cao. Ngoai ra, sy gia ting khdi luong vat liéu c6 thé din dén hién twong tic nghén mao quan
hodc giam hiéu qua st dung bé mat do chong lap gilta cac hat vat lidu, 1am giam kha nang tiép
xuc véi dung dich. Tu két qua thuc nghiém cho thay, khoi lugng 0,4 g dugc nhdém nghién ciru lya

chon lam diéu kién ti wu cho céc thi nghiém tiép theo.
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Hinh 4. Anh hieong ciia ham heong vit lidu dén kha nang hap phu MB
3.5. Khdo sdt anh hwong ciia thoi gian hip phu dén hi¢u sudt hip phu MB

Két qua tir Hinh 5 chi ra rang ca hai chi tiéu d6 mau va COD déu ting nhanh trong giai doan
dau va dat trang thai gan nhu 6n dinh sau khoang 90 phit. Cu thé, hiéu suat loai bo d6 mau ting
tur 96,3% (sau 30 phut) 1én khoang 97,5% tai 90 phut, sau d6 dao dgng nhe va khong ghi nhan sy
cai thién dang ké & cac mdc thoi gian tlep theo. Twong tu, hiéu suét loai bé COD ting nhanh tir
32% 1én khoang 60% trong 90 phat dau, roi duy tri gan nhu khong ddi cho dén 240 phat. Hién
tugng nay phan anh qua trinh hap phu dién ra manh ban dau, khi bé mat vat liéu con chira nhidu
vi tri hap phu tréng, tao diéu kién cho sy gin két nhanh chéng cua cac phan tir MB. Sau khi cac
vi tri ndy bi chiém dung, su canh tranh giita cac phan tir MB va qua trinh khuéch tan vao cac mao
quan sau bén trong vt liéu giam dan, dan dén viéc cac khoang héng trén bé mit tién gén dén
trang thai can bang, lam cho hiéu suat hip phu khong con ting rd rét. Ngoai ra, sy 6n dinh sau 90
phut co thé lién quan dén su bao hoa bé mit hodc han ché trong kha nang khuéch tan do céc 15
rong sdu bi tic ngh&n boi cac phan tir 3 hip phu. Dwa trén phan tich, 90 phut dwoc xac dinh 1a
thoi gian hip phu t6i uu cho nghién ctru nay, dam bao hiéu qua xir Iy cao ma khong cin kéo dai
thoi gian thi nghiém.
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Hinh 5. Anh huong ciia thoi gian dén hiéu sudt hap phu MB
3.6.Anh hwong ciia nong dp dén hiéu sudt xir Iy MB
Anh huéng ctia ndng d6 MB dugc trinh bay troqg Hinh 6. Khi nc;)ng’ d6 MB tang tir 50 1én 500
mg/L, hiéu suat loai bo do mau giam tur 97,84% xudng 86,21%, cho thay kha nang xtr 1y hi€u qua

cua vat liu hap phu ngay ca & nong do cao. Hién tuong nay co thé duoc gidi thich boi su gia tang
gradient ndng do6 giira dung dich va bé mat vat liéu, thiic ddy qua trinh khuéch tan va hip phu cac

http://jst.tnu.edu.vn 24

Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(14): 19 - 27

phan tir MB vao cac vi tri hoat tinh trén bé mat than sinh hoc. Hon ntra, hiéu suat xir ly COD dat
gia tri t6i da (~72%) tai nong do 50 mg/L, nhung giam dan khi ting nong d9. Su suy giam nay ¢
thé do hién tuong bao hoa cac vi tri hap phu hodc su canh tranh gilta cac phan tir MB va cac hop
chit hitu co khac, lam giam hiéu qua loai bé COD. O nong do thap, bé mat vat liéu con nhiéu vi
tri tréng, qua trinh hap phy chu yéu dién ra thong qua tuong tac tinh dién giita cation MB* va bé
mat mang dién tich am, két hop véi tuong tac n—m gilra vong thom cua MB va ciu trac graphitic
ctia than. Khi ndng do ting, gradient néng d¢ 16n hon thic day qua trinh khuech tan, tang toc do
hap phu va nang cao hiéu suét xir 1y. Tuy nhién, khi ndng do vuot ngudng tdi wu, cac vi tri hap
phu trén bé mit vat liéu bi bio hoa, dan dén su canh tranh gilta cac phan tr MB va cac hop chat
hiru co khac, lam giam hi¢u suét, ddc biét d6i véi COD chat kho phan hiy. Ket qud ndy chi ra
rang co ché hip phu MB 1a sy két hop giita hip phu vt ly va tuong tac hoa hoc yéu.
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Hinh 6. Anh hirong ciia nong @ dén hiéu sudt xir Iy MB
3.7. M6 hinh ding nhiét hip phu Langmuir va Freundlich
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Hinh 7. M6 hinh déng hoc Langmuir va Freundlich cho qud trinh hdp phu MB

Két qua dénh gia qua trinh hap phu xanh methylen (MB) théng qua m hinh héa bang phwong
trinh Langmuir va Freundlich, duoc trinh bay trong Hinh 7 va Bang 1, cho thay su khac biét rd
rét vé mirc do phu hop véi dir liéu thuc nghiém. DS thi tuyén tinh hoa theo md hinh Langmuir
(C4/Ge 50 v6i Ce) biéu thi hé sb twong quan thap (R? = 0,1558), cho thiy mé hinh nay khong phu
hop dé mo ta qué trinh hip phu MB trong hé nghlen ctru. Nguoc lai, md hinh Freundlich thé hién
do phu hop cao voi dir liéu thue nghiém, voi hé s6 twong quan R dat 0,9365. Bang 1 khang dinh
rang qua trinh hap phu dién ra trén bé mat khong dong nhat cua vat lidu than sinh hoc, dong thoi
cho thay kha ning hinh thanh cac 16p hap phu da tang. Pac biét, h¢ s6 n tir md hinh Freundlich co
gia tri xap xi 1,00; két qua nay xac nhan rang md hinh Freundlich 1a lya chon phi hop hon dé mé
ta co ché hap phu MB trén vat liéu dugc khao sat.

Bang 1. Mot 56 thong s6 ciia mé hinh Langmuir va Feundlich

Mo hinh Langmuir M6 hinh Freundlich
Qmax KL R2 KF n R2
11,03 (mg/g) 3,29 (I/mg) 0,1558 1,38 0,99 0,9365
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4. Két luan

Nghién ctru da ché tao vat liéu than sinh hoc tir rac thai dét may ¢ ba dai nhiét d6 khac nhau
400, 600 va 800 °C. Ket qua thur nghiém kha nang hap phu ddi véi thude nhuém MB trong nuéc
cho thay hiéu suat hap phu t6i wu 1a 97 ,97% cho d6 mau va 68,38% cho COD véi vat li¢u duoc
nhiét phan ¢ nhiét d6 600 °C, pH =9, kh01 lugng vat liéu 0,4 g, ndng d6 MB ban dau 100 mg/L
va thoi gian hap phu 90 phut Quaé trinh hap phu tuin theo m6 hinh Freundlich v&i hé s6 tuong
quan R*=0,9365 va hang s6 KF = 1,38, xac nhan co ché hap phu da 16p trén bé mit khong dong
nhit. Nghlen clru ndy m ra trién vong ung dung vat liéu carbon nhiét phan tir rac thai cong
ngh1ep dét may trong xur 1y nudc thai, gop phan quan trong vao viéc quan ly chat thai ran va bao
vé moi tm(mg Tuy nhién, nghién ctru giéi han & mdt thuoc nhu¢m, diéu kién phong thi nghlern
chua danh gia tai st dung hay t6i uu hoa nhiét do day du. Cac nghlen cliru tlep theo nén thu
nghlem trén nudc thai thyuc te, toi uu hoa bang kich hoat hoa hoc, danh gia tai st dung, chi phi-lgi
ich va mo rong ung dung xur ly kim loai ndng, hudng tdi kinh té tuan hoan va bao vé méi trudng.

Lo1i cam on

Bai bao duoc thuc hién théng qua dé tai ma sd: B2024-TNA-07 do B6 Gido duc va Pao tao
tai trg kinh phi.
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