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for the adsorption of MB is 6 and Ni(Il) ions is 7. As the H22KOH dose increase,
Lemongrass the MB adsorption efficiency (AE) increases slowly while Ni(ll) AE increases
Adsorption rapidly. H22KOH adsorbed MB faster than Ni(ll) ions, the time to reach MB
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experimental adsorption process was consistent with Freundlich isotherm
adsorption model and the first-order kinetic model. It means that, the adsorption
mechanism is physical adsorption. In general, H22KOH is a prospective
adsorbent to remove both inorganic and organic pollutants in water.
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\ . liéu tot hon thiy nhiét trong nudc (H22), ba sa ban dau bi phan hity manh hon
TU KHOA tao ra bé mat Xép hon, dién tich riéng 16n hon nhung van gitt duoc mot s6 lién
Than sinh hoc thay nhiét két va nhém chuc hitu co. H22KOH hap phu ca MB va ion Ni (II) tot hon
' ' H22 ¢ tat ca cac pH, tot nhat & pH 6 va 7 twong tng véi MB va Ni (I1). Khi

Sa’ ham lugng vét liéu H22KOH tang, hiéu suat hap phy MB ting chdm nhung
Hap phu hiéu suét hip phu ion NI (II) ting nhanh. H22KOH hap phu MB nhanh va
Methylene blue hiéu qué cao hon hip phu Ni (II), thoi gian dat can bang hap phuy tuong tmg la
lon Ni (I1) 50 phut va 120 phuat. Khi ndng 6 MB va ion Ni (II) tang thi dung lugng hap

phu ting. Dung lugng hip phu MB cao nhit dat 32,43 mg/g con ion Ni (II)
dat 11,69 mg/g. Két qua thuc nghiém hip phu phu hop tét nhét theo mé hinh
hap phu dang nhiét Freundlich va mo hinh dong hoc bac mot. Cac két qua nay
cho thdy co ché hap phu chu yeu 1a hép phu vat 1y. N6i chung, H22KOH c¢6
tiém nang hap phu ca chat 6 nhiém vo co va hitu co trong nudc.
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1. Pit vén dé

Dét may la mot nganh cong nghiép lau doi, lién tuc phét trién vé quy mo ciing nhu chat lugng
cho dén hién nay, thu hiit mot lugng lao dong 16n ciing nhu déng gop dang ké cho tong thu nhap
qudc dan [1]. Tuy nhién, trong qui trinh cong ngh¢ cua dét may, su dung mét lugng 16n nudce va
hoa chit, dic biét 13 cac chat mau trong nhudém mau vai, ké ca cac chit mau vo co va chat mau
hitu co. Do d6, lwgng nudc thai tir nganh dét may chira rat nhidu cac chat nay: nhiéu kim loai
nang nhu Co, Ni, Cu, Pb, Cd, Hg, nitrate, sulfur, va nhiéu phy gia khac [2], [3]. MB la mét trong
nhirng chat mau duoc str dung rong réi trong san xuit lya, len coton, gidy mau, ca trong y té nhu
thiéu mau, sét rét, bénh vé thuc quan hay bénh ngoai da. MB €O thé gy ra nhiéu rai o cho st
khoe con nguoi khi tlep xuc thuong xuyén nhu suy ho hap, rdi loan bung, mu 10a, ri loan tiéu
hoa, réi loan tim than. N cing gay budn nén, tidu chdy, non mira, tim tai, séc, viém da day,
vang da, methemoglobin huyét, hoai tir mo, ting nhip tim, gdy ra ¢ ché cac té bao sém trong cic
md, kich tng da va mat [4]. Niken (Ni) la chét duogc sir dung rong rii trong san xuat thép khong
gi, trong chéng dn mon va ca trong nganh dét may. Niken 1a nguyén t6 can thiét trong co thé
nguoi va dong vat nhung voi luong nho, khi vugt qua gici han cho phép hay tiép xuc thuong
xuyén gy dau dau chong mat, gay t6n thuong mét sb co quan trong co thé nhu phdi, thanh quan,
mili, tuyén tlen liet, rbi loan nhip tim, suy ho hép, hen suyén, viém phé quan man tinh, thuyén tac
phdi, cac van d& vé da nhu man ngua, 16 loét,... Niken dugc xép vao nhém nguy co tiém 4n giy
ung thu [5].

Viéc nghién ctiru X 1y 6 nhiém do cac chit nay gy ra thu hat sy quan tdm ciia nhiéu nha khoa
hoc. Nhiéu phuong phap xtr 1y da duge ap dung nhu keo ty, dong tu, loc, quang hoa, hap phy,..
Trong d6 hap phu ¢6 vu diém dang ké do don gian vé mit k§ thuat, str dung luong héa chat thap
lai hiéu qua [3]. Than sinh hoc ciing di dugc nhiéu tic gia nghién ciu Gtng dung xir Iy 6 nhidm
chat mau va kim loai nang [6], [7]. Ching ta déu biét, than sinh hoc dang 1a mot vat liu thu hit
su cha ¥ ctia khoa hoc va cac tng dung thuc tién quan trong nhu trong linh vyc néng luong, cai
tao dat trong va xur Iy méi truong. Dac biét 1a than sinh hoc ¢6 ngudn goc tir cac phe pham cong
nghi¢p, ndng nghi¢p. Vira giam thleu rac thai vira giam thiéu phat thai CO, do ddt rac, vira tan
dung nguon nguyén ligu gia ré lai san 6. Nhiéu ngUOn phé pham di duoc nghién ctiu chi tiét nhu
rom, vo trau, vo lac, ba mia va nhiéu loai phy pham ndng nghiép khéc [8]. Tuy nhién, mét phu
pham vira cia noéng nghiép vira cia cong nghi€p dang chua duoc nghién ciu nhleu do 1a ba
chung cét tinh dau sa. Sa duogc trong véi s6 luong 16n & nhidu noi, phuc vu nhu cau gia vi trong
thuc phim, va dugc dung phan Ion trong chung cat tinh dau sa, phuc vu y hoc, san xuat dwoc
pham, my pham hoic dung tryc tiép trong cac san pham sinh hoat hang ngay nhu xit phong, vé
sinh nha ctra, chdng mudi va con trung [9].

Trong nghién ciru trude, ching t6i di ché tao than sinh hoc sa theo phuong phap thay nhiét
trong nuéc & 240°C trong 10 h rdi hoat hoa béng kiém KOH 5 M trong 24h & nhiét do phong, vt
liéu wng dung hap phu khang sinh, xtr 1y 6 nhiém du luong khang sinh amoxicillin voi hiéu qua
cao [10]. V6i mong muon rat ngan thoi gian ché tao than va mo rong kha nang ung dung, trong
nghién ctru nay, ching t6i tién hanh téng hop than sinh hoc sa van theo phuong phap thuy nhiét
nhung trong moi truong KOH 5M ¢ 220°C trong 6 h, nghién ciru mot so ddc trung va ttng dung
hap phu MB va Ni trong nudc.

2. Thuc nghiém
2.1. Thiét bi, héa chat

Hoa chat (tinh khiét & muc phén tich): Potasium hydroxide (KOH), methylene blue MB
(C16H18CIN,3S), soglium hyc}roxide (NaOH), acid hydrothoric (HCI), nudc cat, con 98°, ba 9ﬁa
qua trinh chung cat tinh dau sa thu tir xuéng chung cat tinh dau cua Vién Khoa hoc Su song
truong Dai hoc Nong Lam Thai Nguyén. )

Thiét bi: thiet bi thuy nhiét dung tich 100 mL TOB Reactor cta Trung Quac.
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2.2. Téng hop va ddc trung vt ligu

Tong hep vt liéu: Ba chung cat tinh dau sa duoc siy kho, nghién min. 6 g bot 14 sa phan tan
déu trong 50 mL nudc cat hoic 50 mL dung dich KOH 5 M trong binh Teflon (dung tich 100
mL), tién hanh thuy nhiét & 220 °C 0 trong 6 h, dé ngudi tu nhién vé nhiét &6 phong, rira sach
bang nudc cat t6i moi truong trung tinh thi thu phan bot dem sdy kho, nghién min, bao quan
trong binh hut am (ky hiéu san pham thu twong tng 1a H22 va H22KOH).

Nghién ciru cdac ddc trung vat liéu: Dic trung lién két va cac nhom chuc trong vat ligu dugc
nghién ctiu bang thiét bi phd hdng ngoai IR Spectrum Two ctia hing Perkin Elmer (M¥) trong dai
s6 song 4000 — 400 cm™ (Trung tdm Thi nghiém - Trudong Pai hoc Khoa hoc- Pai hoc Thai
Nguyén); hinh thai vat liéu dugc nghién cttu bang kinh hién vi dién tir quét SEM (thiét bi Hitachi
S-4800 (Nhat Ban) (Vién Khoa hoc Vat liéu, Vién Khoa hoc va Cong nghé Viét Nam)), Cau truc
x6p va dién tich bé mat riéng dugc xac dinh bang phuong phap Brunauer-Emmett-Teller (BET)
trén thiét bi TriStar 3000 V6.07 tai Khoa Hoa hoc, truong Pai hoc Su pham Ha Noi.

2.3. Pdnh gid khd ning hap phu MB va ion Ni(Il)

MB va Ni (II) duoc nghién ciru hip phy & cac ndng do khac nhau tir 10 téi 100 mg/L béi cac
mau than H22 va H22KOH vé&i ham luong tir 0,5 g/L t6i 5,0 g/L & cac pH khac nhau va theo thoi
gian tir 5 toi 240 phit ¢ nhiét do phong (25°C). Mbi thi nghiém tién hanh nhu sau: Pha dung dich
MB hoac Ni(ll) voi ndng do va diéu chinh pH chinh xac, hit 10 mL dung dich cho vao éng
Falcol (dung tich 15 mL), thém vao mét lugng than xac dinh roi dat 1én may lic, bat may va bat
dau tinh thoi gian t6i thoi gian mong mudn thi dung lic, dem dng nghiém ly tam véi toe do 5000
vong /phit trong 15 phit, loc tach 1dy phan dung dich trong, cung véi dung dich pha ban dau do
x4c nong do chat bi hip phu sau va truéc hap phu. Cac miu tring dugc lam twong ty nhung
khong thém chat bi hap phu. Nong d6 MB dugc xac dinh theo phuong phap UV-Vis tai budc
song 664 nm, duong chuan xay dyung trong vung ndng d6 0,1 téi 20 mg/L; Ni (II) duge xac dinh
theo phuong phuong phap AAS tai vach phd hap thu nguyén tur 232 nm, duong chuan xay dung
trong vung nong d¢ 0,1 t6i 10 mg/L. MGi thi nghiém duoc tién hanh 03 1an ldy gia tri trung binh.

Hiéu suat hip phu MB va ion Ni (IT) (H) va dung lugng hap phu (q) cia cua vat liéu dugce tinh
theo cac cong thice (1) va (2)

H=%"%%100% (%) Q)

c
q= Tt 4 (mg/g) )
Trong do: C,, Cy lan Tuot 1a noéng d6 MB hogc Ni(ll) (mg/L) trong dung dich truéc va sau thoi
gian hap phu t (phat); m 1a khoi lwgng vat liéu hap phu (g); V 1a thé tich dung dich lam viéc (L).

3. Két qua va thao luan
3.1. Ddgc trung vat ligu

Anh SEM, phd IR va gian &6 BET ciia cac mau than sinh hoc sa thé hién & Hinh 1.

Quan st hinh la (anh SEM mau H22) va hinh 1 b (anh SEM mau H22KOH) cho thay: cing
bi thity nhiét 6 h & 220°C nhung trong méi trudng nuwée H22 thi bé mat bi pha huay it hon, tao
nhitng mang 16n, phan ria ctia cac mang 16n ciing bat dau bi pha huy thanh cac vay nho. Trong
khi d6, bé mat H22KOH bi pha hity manh hon 5 rét, bé mat bi chia cit boc thanh cac vay nho va
kha ddng déu, vat liéu c6 do nham, do xSp ting manh. Piéu nay thé hién rd trén gian dd BET
hinh 1d, dién tich bé mit riéng mau H22 chi dat 5,08 m*/g con H22KOH ting t&i 13,37 m?/g.
Tuong tmg, dudng kinh 18 xp trung binh cua H22 khoang 26 nm trong khi cia H22KOH 14 x4p
xi 8,7 nm. Nhu vay, KOH d3 gy su chuyén hoa manh vé& mit ciu tric vat liéu so véi nudc. KOH
1a mot chat hay duoc ding lam chat hoat hoa than sinh hoc thity nhiét dd dwoc nhiéu tac gia
nghién cuu [11], [12].
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7 Hinh 1. Mt s6 ddc trung cu tric ciia than sinh hoc thiy nhiéz ba sa:
Anh SEM cua mau H22 (a) va H22KOH (b), Phé hong ngogi (¢) va Gidn dé BET (d)

Hinh Ic cho thiy, trong b chung cét tinh dau sa ban dau chira mot sb lién két hiru co dac
trung nhu lién két O-H vung 3400 cm™, lién két C-H trong CHs, -CH,- viing 2800-2900 cm™, lién
két C=C hoic C=N ving 2000-2200 cm™, lién két C=0O trong nhém carbonyl, nhom —COO hoic
C=C vung 1600-1800 cm™, lién két C-O-C hoic C-O-H ving 1000-1300 cm™ [10]. Khi bi thiy
nhiét, nhiéu lién két van con duoc gitr lai nhu lién két O-H, lién két C-H, lién két C-O-C; mot s6
dinh hap phu dic trung di c6 su dich chuyén nhu lién két vang 1600-1800 cm™ hoic mot sb dinh
hip phu duoc ting cuong nhu tai budc song 1368, 1450, 1508 cm™ dic trung cho lién két C-C
trong vong thom hodc C-H ankan, ciing c6 dinh hap thy bién mat nhu vai phd ving 2000-2200
cm™ dac trung cho lién két C=C hozc C=N. Nhu vy, su thiy nhiét trong nudc hay KOH déu da
pha hiy cac lién két kém bén nhu C=C, C=C hoic C=N, giit lai mot s6 lién két twong ddi bén
trong cau trac vat lidu. Nhu vay, bot ba chung cat tinh dau sa sau thity nhiét van giir dugc mot s6
lién két hitu co, thay nhiét trong méi trueong Kiém tao ra vat liéu cé cau trac x6p hon va dién tich
bé mat 16m hon, c6 kha nang lam vat liéu hip phu tét hon vat liéu thuy nhiét trong nudcC.

3.2. Khd nang hdp phu cia than sinh hgc thiy nhiét ba sd
3.2.1. Anh hwong cua pH dung dich

1 g/L mau H22 va H22KOH duoc khao sat kha nang hap phu MB 20 ppm & cac pH 2,4,6,8,10
va hap phu Ni (1) 20 mg/L & cac pH 3,4,5,6,7 trong 180 phut. Két qua hiéu qua hip phu duoc thé
hién trén Hinh 2.

Tir Hinh 2 ta thdy, & tit ca cac pH dung dich nghién citu, hiéu suat hdp phu ca MB va ion
Ni(ll) cia ca hai mau H22 va H22KOH déu c6 quy luat giéng nhau, va hiéu suat hip phu cua
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mau H22KOH déu cao hon dang ké so v6i mau H22 & tat ca cac gia trj pH. Két qua nay phu hop
véi dac trung vat liéu duge xac dinh ¢ 3.1. Vat liéu H22KOH c6 bé mit thd rap, bi pha v& dang
vay nho day dic hon nhiéu so véi H22, dién tich bé mit riéng ciia H22KOH ciing 16n hon mau
H22. Piéu nay cho thdy, qua trinh thuy nhiét trong dung dich KOH d4 tao ra than c6 tiém nang
dung 1am vat liéu hap phu tét hon thay nhiét trong nuéc. Mau H22KOH s& duoc dung trong céc
nghién cuu tiép theo.

100

a) MB 80 | b) Ni (I

|
B H22KOH " L] B H22KOH ]
oL ® H22 " B H22 m
|
- 60 - u
80 | -
—~ — |
g . g
T 70t T 40l =
L [
60 | o
L4 L
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50 @
|
1 1 1 1 1 1 1 1 1 1 1
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Hinh 2. Anh huong cuia pH dung dich téi kha nang hap phu MB va Ni (1) nong dg 20 mg/L
cuia Mdu H22 va H22KOH 1 g/L tai 25°C sau 180 phit

Vit liéu c6 kha nang hap phu MB t6t hon ion Ni(Il) & tit cac cac pH khao sat. Hiéu suat hap
phu MB déu dat 16n hon 80%, trong d6 cao nhat & ving moi truong trung tinh (pH tur 6 toi 8),
ving méi trudng base tét hon ving méi trudng acid, hiéu qua cao nhat & pH 6, ciing 1a pH duoc
chon sur dung trong cdc nghién ctu tiép theo. V& nguyen nhan, trong mdi truong acid, MB ton tai
dang cation, nén s¢ b1 hip phu canh tranh véi ion H', nong do H* cang nho (pH tang) thi kha
ning canh tranh cua H* giam nén kha ning hip phu ciia MB ting; khi trong méi trudng base, ion
CI" trong MB bij trao ddi véi ion OH’, khi ham lugng OH’ cang ting (pH cang tang), trao dbi cang
manh, MB bi trung hoa di¢n tich tang nén hap phu giam. Tuy nhién dé nhan thiy anh huong nay
yéu hon anh huéng canh tranh caa H* nén kha ning bi hip phu cia MB trong ving méi trudng
base manh hon trong viing méi trudng acid. Trong cac nghién ctru hap phu MB tiép theo s& duoc
tién hanh ¢ pH dung dich bang 6. Vi ion Ni (IT), khi pH ting, hiéu suit hap phu ting, diéu nay
cling duoc giai thich do anh huong canh tranh ciia hap phu ion H* 1én bé mat vat liéu, 1am ting
dién tich dwong bé mit khi pH cang nho, 1am giam kha ning hap phu ion dwong Ni*. Trong cac
nghién ciru hap phu ion Ni (I1) tiép theo s& duoc tién hanh & pH dung dich bang 7.

3.2.2. Anh huong ciia ham leong vt liéu

Dung dich MB 20 mg/L, pH 6 va dung dich ion Ni (I) 20 mg/L pH 7 duoc hip phu bing mau
H22KOH & cac ndng do khac nhau (0,5-1-2-3-5 g/L) dwoc thuc hién & nhiét do phong, 180 phit.
Két qua thé hién trén Hinh 3.

N6i chung, khi ndng d6 vat liéu ting, hidu qua hip phu ting. K&t qua nay do khi ndng do vat
liéu tang, dién tich bé mit tang, sb vi tri c6 kha ning hap phu ciing ting twong Gmg. Tuy nhién, &
nong d6 vat liéu 0,5 g/L hiéu suat hap phu MB da dat 91%, khi nong d¢ vat lidu tang thi hiéu qua
hap phu ting khong nhiéu, khi ndng d6 H22KOH 5,0 g/L thi hiéu qua dat 97,24%. Di vai hap
phu ion Ni (IT) thi hiéu qua hap phu ting rd rét khi nong d6 vat liéu ting: hiéu suat hip phu ¢
nong d6 0,5 g/L chi dat 64% tang t6i 93% & nong do 5,0 g/L, tuy c6 cham lai khi nong do
H22KOH tang tir 3,0 téi 5,0 g/L (90% t&i 93%). Mic di MB va ion Ni(Il) déu la ion dwong &
diéu kién hap phu, MB c¢6 kich thuéc cdng kénh hon nhung hiéu qua hip phu lai cao hon. Biéu
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nay co thé giai thich do c6 tinh twong thich gitta MB va than sinh hoc H22KOH. H22KOH c6
nguodn gic tir ba chung cét tinh dau sa, mang cau tric cta xenlulose, thanh phéan chinh 1a C, ngoai
ra trong cau trac H22KOH con c¢6 mdt s6 lién két ddc trung ciia cac nhom chirc hiru co (di chi ra
trong phan tich phé IR trong muc 3.1). Con ion Ni (IT) kho bi hip phu hon ching to dic trung
phan cyc cua bé mit H22KOH khéng manh, mat d6 nhom chire phan cuc trén bé mat khong cao.
Trong cac nghién ctu tiép theo, hap phu MB duoc thyc hién voi vat ligu H22KOH 2 g/L, hap
phu ion Ni (I1) thuc hién bang vat liéu H22KOH 5 g/L.

100
i ™ [ ] | |
95
L ® H3C ~CH3
n N ‘y*
90 L] |
CHj (llJ

85 |- I
I °
80 |-
I ) N
°f /©: n
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70 a) MERN S N
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Cr
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Hinh 3. a) Anh huong ciia nong dj H22KOH t6i kha ndng hap phu MB va ion Ni (11)
b) Cau tric phdn tr MB

3.2.3. Anh huong cua thoi gian téi hap phu va nghién ciru déng hoc qud trinh hap phu

Dung dich MB 20 mg/L & pH 6 va dung dich ion Ni (II) 20 mg/L pH 7 dwoc hap phu lan luot
béng H22KOH 2,0 g/L va 5,0 g/L theo cac khoang thoi gian khac nhau (5, 15, 30, 50, 80, 120,
180, 240 phat) ¢ nhiét 6 phong. Cac két qua thuc nghiém dugc ding nghién ciru sy phu hop
theo cac mo hinh dong hoc: dong hoc khuéch tan, dong hoc phan ing bac 1, dong hoc phan ing
bac 2, lan lugt theo cac phwong trinh sau [13]:

qe = kit + C 3)

qr = qe(1 —e™Y) 4)
kgt

qe = kgt (5)

Trong d6: ki (Mg.g° phut %9, ky (phat™) va k; (g. mg’ phut ") lan luot 1a hang sb téc do qua
trinh khuéch tan, hing sb téc do phan tng bac 1 va hang s6 toc do phan tng bac 2; g 1a dung
luong hap phu tai thoi gian hap phu t; C 1a mot tham sb trong phuong trinh dong hoc khuéch tan.
Két qua thé hién ¢ hinh 4.

Véi MB, dung luong hap phu ting nhanh trong 50 phut dau hap phu, sau d6 dung luong hap
phu ting khong dang ké khi kéo dai t6i 240 phut. Didu nay cho thiy, H22KOH hap phu MB
nhanh chéng dat can bang hap phu trong khoang 50 phit. Sy hap phu ion NI (I1) xay ra cham
hon, dung lugng hap phu nhé hon va ting dan khi thoi gian hap phu kéo dai toi 120 phut va ting
khong dang ké khi kéo dai thoi gian hip phu t6i 240 phat. Xét su phu hop gitra két qua thuc
nghiém va mo phong theo cac phuong trinh dong hoc cho thay: qué trinh khuéch tan c6 R? nho
nhét, cho thdy su kém phii hop nhét, ciing cho thdy qué trinh khuéch tan xay ra nhanh hon qua
trinh twong tac gitta H22KOH va chét bi hip phu. M6 hinh dong hoc bac 2 ¢6 R? kha 16n, 0,960
va 0,976; tuy nhién van thdp hon R? ctia phuong trinh dong hoc bac mot. Két qua nay cho thiy,
qua trinh hdp phu MB va ion Ni (II) trén bé mat H22KOH tuan theo mo hinh dong hoc bac mét,
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toc do qua trinh hap phu chu yéu phu thugc voi bac nhat ndng do chét bj hap phu. Rat it cac
nghién ciru vé hap phu cho thay dong hoc hap phu tuan theo mo hinh dong hoc bac mét [14].

10 4.0
9F 35
8 30
) T D25+
? 6 ?) mMB N g I
= = Biém thwe nghiém =20t = Diém thuc nghiém
sl Bong hoc khuéch tan, R? = 0.6638 ¥ Pong hoc khuéch tan, R? = 0,7790
! ~ ~ _ Iy Y Y ) )
j -~ -Donghocbac 1, R =0.9882 151 - - -Dong hoc bc 1, R2= 0,9919
ALt - —-Pong hoc bac 2, R? = 0.9762 L —-—-Dong hoc bac 2, R? =0,9602
n 1.0 H'
[ L]
3. L
il " 1 " 1 " 1 " 1 " 05 I 1 n 1 n 1 " 1 "
0 50 100 150 200 250 0 50 100 150 200 250
t (phat) t (phut)

Hinh 4. Anh hirong cua thoi gian téi dung heong hdp phu va xik Iy todn hoc
cac dir ligu thuc nghiém theo cdc mé hinh dong hoc khdc nhau

3.2.4. Anh huong cia nong dg chat bi hap phu va nghién civu Iy thuyét hap phu

Dung dich MB cac néng d6 10, 20, 30, 50, 100 mg/L pH 6 duogc hép phu bai H22KOH 2 g/L;
céc dung dich Ni (1) ndng do tuong tu & pH 7 dugc hap phu bai H22KOH 5,0 g/L (Ni (II)); cac
thi nghiém hap phuy tién hanh & 25°C, thoi gian 180 phit. Két qua thuc nghiém duoc dung nghién
ctiu sy phu hop theo cac mé hinh dang nhiét hap phu Langmuir, Freundlich va Temkin, lan luot
theo cac phuong trinh sau [13]:

Qe = qm% (6)
Je = KeCZ! (7)
e = BIn(K+.C,) (8)

Trong d6: ge va qm 14 dung lugng hap phu can bang va dung luong hap phu don 16p tdi da
(mg/g); C, 12 nong do chat bi hip phu trong dung dich tai thoi diém cén bang hap phy; K (L/mg),
Ke (L/mg) va Ky (L/mg) lan luot 1a hang sé hap phu theo mé hinh dang nhiét Langmuir,
Freundlich va Temkin; n 1a mot hang sé trong phuong trinh Freundlich, lién quan dén tinh dong
nhéat hay kém dong nhat caa bé mat chat hap phy, su hip phu thuan lgi khi 0<n<1; B 1a mot hang
s6 trong phuong trinh Temkin, lién quan dén niang lugng hap phu. Két qua thé hién & hinh 5.

35 12
oF 10 -
25
8k
=) o
S 20 F >
g g, |
= a) MB = b) Ni (It)
15
= Piém thwc nghiém L m  Diém thuc nghiém
wk/ - - -Thuyét Langmuir, R* = 0,9093 4y - - - Thuyét Langmuir, R? = 0,9217

—— Thuyét Freundlich, R? = 0,9944, n = 0,38

—— Thuyét Freundlich, R? = 0,9967, n = 0,34 °
- = Thuyét Temkin R2 =0,9594 - Thuyét Temkin, R2 = 0,9382

5k 2r:
- L L L L L L l’ L L L L L L L

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 40
Ce, ma (MY/L) Ce. nigny (MG/L)

Hinh 5. Anh hirong ciia nong do chdt bj hdp phu téi dung heong hdp phy
dwoc nghién cuiru theo cdc thuyét hap phu khdc nhau
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Noi chung, khi nbng d6 chat bi hip phu tang, dung lwong hap phuy ting, dung lugng hap phu
cuc dai trong ving nong d¢ nghién ctu (10-100 mg/L) ciia MB dat 32,43 mg/g con ion Ni (II) dat
11,69 mg/g. Mtrc d6 phu hop gitra két qua thuc nghiém véi cac mo hinh thé hién qua d¢ tuong
quan R? cho thiy, su hip phu MB hay ion Ni (Il) cua H22KOH déu tuan theo thuyét Freundlich
V6i n = 0,34 va 0,38 cho thay su hap phu thuan lgi. Diéu nay cho thay MB hay ion Ni(II) déu hap
phu da 16p trén bé mat H22KOH, bé mit H22KOH c6 tinh dong nhét, va ban chat twong tac giita
MB hay ion Ni (II) véi bé mat H22KOH 1a tuong tac kiéu vat 1y. Mot s6 nghién ciru dung than
sinh hoc thay nhiét 1am vat liéu hap phuy ciing tuan theo md hinh Freundlich [15]. So v6i than vt
liéu twong tng trong nghién cuu [10], nhiét do thuy nhiét da giam xudng 20 dg, téng thoi gian
ché tao mau giam do khong phai ngdm kiém 1 ngay va chi mét 1an rira mau dén trung tinh, vat
liéu ché tao dugc van mang day du cac dic trung cua than sinh hoc va co kha niang hap phu tot ca
thuéc nhuém MB va ion kim loai nang Ni (I1).

4. Két luan

Trong nghién ctru ndy, than sinh hoc sa da dwoc diéu ché tir ba chung Cét tinh déu sa bang
phuong phap thuy nhiét trong dung dich KOH 5M ¢ 220°C 6 h. Vit liéu co6 cdu trac xp voi dién
tich bé mat riéng 13,37 m%/g. Than c6 kha ning hap phu ca thuoc nhuém MB va ion kim loai
nang Ni (II) nhu'ng hap phu MB nhanh hon va tot hon, yéu cdu ham luong than it hon & cung
nong d6 MB va ion Ni (II). MB bj hap phu tdi wvu ¢ pH 6 con ion Ni (II) & pH 7. Dung lugng hip
phu cao nhit dat dwoc trong hdp phu MB va ion Ni (II) 1an luot 1a 32,43 mg/g va 11,69 mg/g.
Thoi gian dat can bang hap phu MB 1a 50 phat con véi ion Ni (II) 1a 120 phut. Qua trinh hap phu
tuan theo 1y thuyét hép phu déng nhiét Freundlich va md hinh dong hoc gia phan tng bac mot.
Co ché hap phu chu yéu 1 hap phu vat Iy. Céac két qua nay cho thay, than sinh hoc thuy nhi¢t ba
chung cét tinh dau sa trong mdi truong kiém c6 tiém nang hap phu ca cac chéat 6 nhidm hiru co
1an ion kim loai nang.
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