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In this study, activated carbon was successfully synthesized from
longan seeds (ACLS), using NaOH as the activating. The resulting
ACLS exhibited a porous structure characterized by a specific surface
area of 678.5 m%g. Investigations into the factors influencing the
adsorption of Direct Red 79 (DR79) dye by ACLS using the static
adsorption method revealed the following: the optimal adsorption pH
was found to be 3.0; the adsorption equilibrium was reached within 150
minutes at room temperature (25+1°C). As the temperature increases
within the studied range of 298 to 318K, the adsorption efficiency
increases, with determined values of AG® < 0; AH® = 24.003 kJ/mol,
indicating a spontaneous and endothermic process. The adsorption
process of DR79 by ACLS was investigated using the Langmuir,
Freundlich, Temkin, and Elovich adsorption isotherm models. Among
these, the Langmuir isotherm model provided the best description of
the DR79 adsorption. The maximum adsorption capacity of DR79 onto
ACLS, as determined by this model, was 684.93 mg/g at 298K.

NGHIEN CU'U KHA NANG HAP PHU THUOC NHUQOM DIRECT RED 79
CUA THAN HOAT TINH CHE TAO TU HAT NHAN

TOM TAT

Trong nghién ctru nay than hoat tinh d& duoc ché tao thanh cong tur hat
qua nhan (ACLS) st dung tac nhan hoat hoa la NaOH. ACLS ché tao
dugce co cau tric x6p voi dién tich bé mat riéng 13 678,5 m ?/g. Nghién
clru cac yéu té anh huong dén qua trinh hap phu thudc nhuom Direct
Red 79 (DR79) cua ACLS theo phuong phap_ hap phu tinh chi ra rang:
pH hap phu tét nhat 1a 3,0; thoi gian dat can bang hap phu 1a 150 phit &
nhiét d6 phong (25i10C) Khl nhiét d6 tang trong khoang nhiét do khao
st tir 298 ~ 318K thi hiéu suat hip phu ting va xac dinh duoc cac gia
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tri AG°< 0; AH® = 24,003 kJ/mol chiing to qua trinh 1a tu Xy ra va thu
nhiét. Qua trinh hip phu DR79 ciia ACLS duoc khao sat theo md hinh
dang nhiét hap phu Langmuir, Freundlich, Temkin va Elovich. Theo mo
hinh ding nhiét Langmuir sy hdp phu DR79 dwoc mé ta tét nhit. Dung
lwong hap phu cuc dai DR79 cua ACLS xac dinh dugc theo mé hinh
nay la 684,93 mg/g & 298K.
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1. Gi6i thiéu

Sy hién dién cua cac chat 6 nhidm hitu co nhu thuc nhudm, khang sinh, thudc bao vé thyc
vat... & bé mat hay mach nuéc ngam la khong an toan véi con ngudi, dong vat va cac loai thuy
sinh. Thubc nhuém azo chira mot hay nhiéu nhém azo 1a mét trong nhitng loai thudc nhuém duoc
sir dung rong rai nhat va thuong tré thanh chat gay 6 nhiém chinh trong nuéc thai dét may [1].
Nguoi ta da ghi nhén rang mot sé thuéc nhudm azo doc hai, tham chi gay dot blen dbi vai sinh
vat song trong mdi trudng nudce [2]. Viée Xa nudc thai chua qua xtr 1y vao ngudn nudc ty nhién
gdy ra cdc van dé nhu ting doc tinh, phti dudng hoa, giam sy xdm nhép cua anh sang va anh
huong xau dén qua trinh quang hop. Vi vay viéc xur Iy ngudn nude 6 nhiém nay van da va dang 1a
van dé dang quan tim. Mot s6 ky thuat hoa 1y da duogc s dung nhung hap phu duogc coi la vuot
troi so voi cac ky thuat khac nhu chi phi thap, vat lidu thuong dé tim va sin co, quy trinh xir Iy
don gian, hiéu qua cao [3]. Vit li¢u hip phu 1a than hoat tinh thuong cho hiéu qua xir Iy cao. Gan
day, ngudn ché tao than hoat tinh tir vo va hat cac loai qua nhur vo hat maccca [4], vo ming cut
[5], vo sau riéng [6], hat bo [7]... duoc nhiéu tac gia quan tim nghién cuu.

Nhin c6 tén khoa hoc 1a Dimocarpus longan Lour, nhin thugc ho Sapindaceae (BS hon).
Nhin 1a trai cay phd bién cua mua hé & mot s6 quéc gia chau A, c6 thé an tuoi hoic say kho. Loai
qua nay c6 vi ngot, d& an va t6t cho sic khoe [8 [8]. Tuy nhién, sau khi dung hoac ché bién, phan rat
it hat nhan duge dung nghién ctu san XUt con [9], con phan rat 16n hat nhan va vé bi thai bo,
gan nhu khong dung vao muc dich gi, gy 6 nhiém moi trudng va bién phap giai quyét nhat thoi
12 gom lai roi dem dén khu vuc tap trung rac dé vit di. Hat nhan c6 thanh phan hoa hoc chu yéu
1a carbohydrate (75,57%), ngoai ra né con chira protein (7,17%), lipid (0,23%), tro (1,73%), chat
x0 thd (7,89%) va d6 4m (7,40%) [10]. Vi thanh phan hoa hoc nhu vay, hat nhén rét thich hop
cho viéc ché tao than hoat tinh. Bai bio nay trinh bay cac két qua nghién ciru ché tao than hoat
tinh tir hat nhén va kha nang hap phu thuéc nhuém Direct red 79 ciia san pham.

2. Thye nghiém
2.1. Héa chit va thiét bi nghién ciru

Héa chdt:

DR79; NaOH ran; dung dich NaOH 0,1M; dung dich HNO;3 0,1M. Tét ca hoa chét néu trén
déu c6 do tinh khiét PA, xut xtt Trung Quéc.

Thiét bi nghién ciru:

Can phan tich 4 s6 Precisa XT 120A-Switland (Thuy Si), 16 nung Carbolite (Anh), may lic
IKA HS-260 (Malaysia), may li tim, may do pH Precisa 900 (Thuy Si), tu siy Jeitech (Han
Qudc), may do quang UV-Vis 1700 Shimadzu (Nht).

2.2. Ché tao than hoat tinh
Bang 1. Cdc mau ACLS ché tao duoc

M. MyaoH 1:1 1:2 1:4 1:1 1.2 14 1:1 12 1:4 1:4 1:4

Nh'gtod(-’ 600 600 600 600 600 600 600 600 600 400 500
nung (°C)
Thmgl{i‘n 05 05 05 1,0 10 10 15 15 1,5 1,5 1,5
nung (gio)

Ki hiéu H1 H2 H3 H4 H5 H6 H7 H8 H9 H6-4 H6-5

Hat nhin tuoi dugc gom V& rira sach bang nuéc may dé loai bo bui ban, sau do rira lai bang
nuéc cat, sdy kho rdi duoc nghién thanh bdt bing may nghién, sdy kho & 100°C trong 24 gio,
duogc bot hat nhan khé - nguyén liéu dau.

Nung nguyén liéu dau ¢ 350°C trong khong khi (c6 day nip chén nung) véi thoi gian 90 phut
duoc mau than hat nhan khong hoat hoa, ki hiéu 1a HO.
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Tron HO voi NaOH rin theo cac ty 18 khdi lwong khac nhau, dem nung & cac nhiét ¢ khac
nhau trong nhitng khoing thoi gian khic nhau, sau nung cic mau ACLS dugc lam ngudi, ria
sach bang nuéc cat dén pH7, siy kho va bao quéan trong binh hit am [11]. Diéu kién ché tao va ki
hiéu cac mau ACLS duoc thé hién trong Bang 1.

2.3. Quy trinh thyc nghiém va cdc thi nghiém nghién ciru
2.3.1. Quy trinh thuc nghiém

Trong mdi thi nghiém héap phu:

- Thé tich dung dich DR79: 50 mL véi nong d6 xac dinh.

- Lugng cht hip phu: 0,02 g.

- Thi nghiém duoc tién hanh ¢ nhiét 46 phong (25 + 1°C), sir dung may lic véi toc do 250
vong/phut.

2.3.2. Cac thi nghiém nghién citu

+ Khéo sat so bd kha niang hip phu DR79 cta cic miu ACLS ché tao duoc: nong d6 dung
dich DR79 ban du 1a 151,19 mg/L; thoi gian hap phu: 150 phit. Cac diéu kién khac nhu: thé tich
dung dich DR79, kh01 luong chat hap phy, nhi¢t d6 hap phu, toc do lic nhu ghi & trén.

+ Khao sat mot s6 yéu tb anh huong dén kha ning hap phu DR79 cia ACLS:

- Anh hudng cua pH: thoi gian hap phu 150 phut; ndng d6 dung dich DR79 ban dau 1a 151,19
mg/L; pH dung dich thay doi tir 3 dén 11.

- Thoi gian dat cn bang hap phu: sir dung gia tri pH t6i wu di xac dinh ¢ thi nghiém trudc;
ndng d6 dung dich DR79 ban dau 1 186,9 mg/L; thoi gian hap phu khac nhau (5 + 240 phut).

- Anh huong ctia nhiét d6: sir dung gia tri pH; thoi gian t6i wu da xac dinh ¢ thi nghiém trudc;
ndng d6 dung dich DR79 ban diu la 222,62 mg/L; nhiét d6 thi nghiém thay doi 298 - 318K.

- Anh huéng ciia ndng d6 dau DR79: thoi gian hip phu, pH t6i wu nhu xac dinh duge ¢ thi
nghiém trudc; ndng do ban dau DR79 thay doi tir 143,26 - 301,99 mg/L.

Nong dd DR79 trudc va sau hap phu duge xac dinh bang phuong phap do mat d6 quang &
budc song 510 nm.

Dung lugng va hiéu suit hap phu duoc xac dinh theo phwong trinh (1) va (2).

G -COV 2); H = Co-Co 100% 2
m C

[o}

q. =

Trong do:

- 0 dung luwong hip phu ¢ thoi diém t (mg/g)

- V: thé tich dung dich DR79 dugc 1y dé hap phu (L)

- m: khéi lwong chat hip phu (g)

- H: hiéu suat hip phu (%)

- C,, Ci: ndng d6 dau va ndng do tai thoi diém t ca dung dich DR79 (mg/L)
Céc phuong trinh dang nhiét hap phu dang tuyén tinh:

+ Phuong trinh déng nhiét Langmuir: C. = ! C.+ ! 3)
qe qmax qmax
+ Phuong trinh dang nhiét Freundlich: Ing, =InK + lCe (4)
+ Phuong trinh déng nhiét Temkin: g, = RT —InA + ﬂ InC, 5)
by by
+ Phuong trinh déng nhiét Elovich: In % =InK:.0,., + 1 d. (6)

Trong do:
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- Oes Omax: dung lwong hip phu cin bang va dung lwong hip phu cuc dai

- C,: ndng do tai thoi diém can bang cua dung dich DR79

- K, Kg, Ar, Ke: 1an luot 1a héng $6 Langmuir, Freundlich, Temkin va Elovich.

Céc dai luong nhiét dong: bién thién niang luong tu do (AG®), enthanpy (AH°) va entropy
(AS°) ctia qué trinh hap phu duoc tinh toan bang cach st dung cac phwong trinh sau:

q : 0 . AG° AH® AS°
K, =—¢ N); AG°=-RTInK, (8); InK.=-— - 9
° C " o (B Ik, RT RT ' R ©)

e

Trong d6: Kp: hang sb can bang; R: hang s6 khi (R = 8,314 J/mol.K); T: nhiét do (K).
3. Két qua va thao ludn
3.1. Khdo sdt so' bp khd néing hiap phu DR79 ciia cic miu ACLS

Két qua khao sat so bo kha ning hap phu DR79 cua cac miu ACLS ché tao dwoc thé hién &
Hinh 1.

100 4

80 +

60 +

H%)

40

TWHHHHHHH M

HO H1 H2 H3 H4 H5 H6 H7 H8 H9 H65H64

Tén méu

Hinh 1. Biéu d6 so sanh kha nang hap phu DR79 ciia cdc mau ACLS

Két qua & Hinh 1 ching to rang hiéu qua hoat hoda NaOH dbi voi cac mau than hat nhan: mau
than khong hoat hoé (HO0) cho khd nang hap phu DR79 thap nhét (5,25%). Két qua thuc nghiém
cling ching to ring cac mau ACLS duogc ché tao ¢ cung nhiét d6 nung (600°C) véi cac thoi gian
nung khéac nhau (30, 60 va 90 phit) thi ty I& khdi lugng HO: NaOH 1a 1:4 ludn ludn cho hiéu suat
hip phu DR79 cao nhat, dac biét mau H9 duoc ché tao trong diéu kién ty 1€ khéi lugng HO:
NaOH 14 1:4, nung & 600°C trong 1,5 gio cho hiéu suit hap phu DR79 cao nhat (91,55%).

Dong thoi, két qua thuc nghiém ciing chi ra rang trong khoang nhiét d6 400 — 600°C da khao
sat nhiét ¢ nung mau tang thi hiéu suat hip phu DR79 cia ACLS ciing ting. Than hat nhén thu
dugc khi hoat hoa véi NaOH & 400°C cho hiéu suit hip phu DR79 dat 7,87% - chi cao hon
2,62% so v6i mau khong hoat hod (5,25%). Tang nhiét do hoat hod 1én 500°C thi hiéu suét hap
phu DR79 ciing tang khong nhiéu (10,5%) so véi & 400°C. Nhung khi ting nhiét d hoat hoa dén
600°C thi hiéu suat hap phu DR79 da tang 1én rat nhiéu (dat 91 ,55%) va la mau ACLS cho hiéu
suat hap phu DR79 cao nhat trong s6 11 mau than che tao duoc. Két qua nay ciing phu hop voi
dién tich bé mat riéng theo BET va anh SEM cua mét sb mau ACLS duoc trinh bay & muc 3.2.

3.2. Pic trung ciia mjt sé miu ACLS
3.2.1. Anh SEM

Két qua x4c dinh hinh thai hoc bé mit cta 1 s miu ACLS dugc trinh bay & Hinh 2. Két qua
SEM cho thdy c6 sur khac nhau giita bé mat cac mau than chua hoat hoa va bé mit cac mau than hoat
hoa bang NaOH mét cach rd rét. Bé mit miu than chwa hoat hoa (HO) tron, hau nhu khong thay xuat
hién cac 16 xdp, cac miu than da hoat hoa H3, H6, H9 xuit hién nhiéu 16 xdp véi kich thudce khac
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nhau. Su xuat hién cac 16 xp khi hoat hoa HO bang NaOH c6 thé giai thich nhu sau: Khi hoat hoa HO
(thanh phan chu yéu 1a carbon) bang NaOH thi ion kim loai kiém déng vai trd quan trong trong viéc
tao ra cac phan tir khi dé bay hoi, hoat dong & nhiét do cao, vi du:

2NaOH +2C - 2CO+2Na+H,

Na,CO, +C — Na,0+2CO
Na,0+C — 2Na+CO

p .
m ! - !-t v'
| s
)

- . i ’ .
SEl - 5kV WD17mm.. SS19 ,000. : SEI 4KV WD14mm  S$S20
ITT- VKTND Y ¥ ITT- VKTND

M TTT- VKIND - et A » ; 06 Dec 2022
Hinh 2. Anh SEM ciia 1 s6 méu than ACLS ché tao duoc
Kim loai Na duoc hinh thanh dé dang phan (g véi cac nhom chirc phén cyc con lai ciia HO dé tao
hoi H,0; hoi H,O va CO, CO, lai tiép tuc hoat hoa HO [12]:
C+H,0->CO+H, AH =117kJ / mol
C+CO, »2CO AH =159kJ / mol

CO+H,0—-CO,+H, AH =41kJ / mol

Két qua 1a bé mat mau hoat hoa boi NaOH xuét hién nhiéu 15 x6p va do d6 dién tich bé mat ting
1én so v&i mau than chua hoat hoa (HO). Trong s6 3 mau than da hoat hoa c6 hiéu suat hap phu DR79
cao nhét ¢ tung nhiét do hoat hoa nghién cuu, mau H9 xuat hién nhieu 16 xop va kich thuéce céac 16
xop dong déu hon ca. Biéu nay du doan kha nang hap phu cao cia mau H9.
3.2.2. Dién tich bé mdt riéng (BET)

Két qua do dién tich bé mit riéng theo phuong phap BET ctia mot s6 mau dugc chi ra & Bang 2.

Bang 2. Dién tich bé mdt riéng va thé tich 16 xop theo phirong phép BET ciia cdc mau
Ki hi¢u mau HO H3 H6 H9

Sger, Mm/g 0,3810 2415551 3934676 678,5089
Thé tich 156 xp (t-Plot micropore volume), cm*g 0,000670 0,003679  0,129724  0,260241
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Két qua Bang 2 cho thay, dién tich bé mat riéng va thé tich 16 x6p ting dan tir mau HO dén
H9, mau H9 c6 dién tich bé mat I6n nhat, mau HO nhé nhat. Sy khac nhau rd rét vé anh SEM va
dién tich bé mat riéng cua mau H9 so véi cac mau con lai cho théy kha nang hép phu cao cta mau
ndy. Diéu nay hoan toan phu hop véi két qua khao sat kha ning hap phu DR79 thu duge & muc 3.1
bén trén.

3.2.2. Phé hong ngoai (IR)

3

2
140126
1061,24
620,15

161843

STransmitiance

3416,50

200¢
Wavenumbers (cm-1)

Hinh 3. Phé FT- IR czia mgu H9

Céc nhom chire trén bé mat cua than hoat tinh hat nhan (mau H9) da duoc xac dinh thong qua
quang phd hong ngoai FT-IR va duoc trinh bay trén Hinh 3. Hinh 3 cho thdy, c6 mdt van pho rong &
3416,50 cm*, dugc quy cho nhom —~OH cua nudc hap phu. Mot van phd khac & 1618,43 cm™, duoc
quy gan cho dao dong hoa tri cia nhém C=0 hodc C=C. Pinh & 1401,26 cm " ing v&i dao dong udn
cong C-C vong thom va C—H alkane. Pho hap thu nam ¢ 1061,24 cm ™ c6 thé duoc quy cho dao dong
cua nhom C-O-C [5], [12].

Két qua xac dinh diém ding dién cua H9 1a pI = 7,45. Diéu nay cho thdy khi pH < pI thi bé
mat HO tich dién duong, khi pH > pl thi bé mat H9 tich dién am.

Tir cac két qua phan tich trén, chung t6i chon miu HY lam chit hap phu dé khao sat mot sd
yéu t6 anh huong dén qua trinh hap phu DR79 trong muc 3.3 dudi day.

3.3. Khdo sdt mjt sé yéu to anh hwong dén qud trinh hip phu DR79
3.3.1. Anh huong ciia pH

Két qua khao sat anh huong cua pH dén qua trinh hip phu DR79 cua mau H9 dugc chi ra &
Hinh 4.

HCO H H  OCH

. (b)
SEAN @ "
60 - .\ N 9 N
g N Na0sS N N
g " a05 CHs CHs SO0:Na
. 9
2 4 6 pH 8 10 12 SGJNH SOBNa

Hinh 4. Anh hiong ciia pH dén hiéu sudt hdap phu DR79 (a) va cong thire cdu tao DR79 (b)
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Mai trudng pH 1a mét trong nhing yéu t quan trong vi no lién quan truc tiép dén dién tich bé
mat chit hip phu, sy phéan ly chat bi hip phy. Tir Hinh 4 cho thy hiéu suat hip phu giam khi pH
tang. Trong khoang pH tir 3 + 4, hiéu suat hip phu ciia H9 giam nhanh (94,70 - 70,87%), trong
khoang pH tir 4 + 9 hiéu suat hap phu ctia H9 giam cham hon. Trong khoang pH cao hon, tir 9 +
11 sy hap phu DR79 trén H rt kém, ¢ pH 11 sy hip phu gan nhu khong xay ra (hiéu sudt hip
phu dat 2,62%). Kha nang hap phu DR79 trén H9 giam khi pH ting c6 thé dugc 1y gidi nhu sau:
O pH thip, bé mat than hat nhan (H9) tich dién duong, DR79 thudc loai thudc nhudém anion nén
kha ning hip phuy ting. Khi pH dung dich tang, s6 luong cdc vi tri tich dién 4m ciing tang, dién
tich 4m thi khong phu hop voi thuée nhudm anion do luc ddy tinh dién va xay ra hién tugng hip
phu canh tranh [13], [14], vi vdy kha ning hap phu DR79 giam khi pH ting. Do d6, chung toi
chon pH t6i wu 14 3 cho cac thi nghiém tiép theo.

3.3.2 Anh hwéng cia thoi gian

Két qua khao sat anh huong cia thoi gian dén kha ning hap phu DR79 ciia H9 duoc trinh bay
0 Hinh 5.

100

90

80
70 |-

60

H(%)

50

0/

30 /
20/

10

Thoi gian (phut)
Hinh 5. Anh huong ciia thoi gian dén hiéu sudt hap phu DR79

Két qua Hinh 5 cho thdy su phu thudc ciia hiéu suat hiap phu DR79 vao thoi gian nhu sau:
trong khoang thoi gian tir 0 - 30 phut hiéu sudt hip phu ting trong d6i nhanh; tir 30 - 150 pht
tang theo quy luat gan nhu tuyén tinh va dan 6n dinh trong khoang thoi gian 150 — 240 phut vi
ban dau hap phu nhanh do cac vi tri hip phu con trong trén bé mat Chat hip phu. Sau 150 phut,
qua trinh hap phu bi cham lai do giam sb lugng cac vi tri hap phu c¢6 sin [5]. Do vy, thoi gian
dat cin bang hip phu 1a 150 phat. Két qua nay duoc sir dung cho céc thi nghiém tiép theo.

3.3.3. Anh huong ciia nhiét do

Két qua nghién ciru anh huong cia nhiét ¢ dén dung lwong va hiéu suit hap phu DR79 cua
H9 dugc trinh bay ¢ Bang 3.

Bang 3. Su phu thuoc dung luong va hiéu sudt hd’p phu DR79 cia H9 vao nhiét do

T(K) Co (mg/L) Ce (Mg/L) q (mg/g) H (%)
298 28,33 485,71 87,27
303 25,83 491,96 88,40
308 222,62 22,50 500,30 89,89
313 20,83 504,46 90,64
318 15,83 516,96 92,89

Két qua Bang 3 cho thiy trong khoang nhiét do khao sat tir 298 dén 318K dung luong va hiéu
suét hép phu DR79 ty 1¢ thun véi sy gia tang nhi€t do. Quy luft phu thudc nay cling trung hop
v6i két qua nghién clru cia tac gia [5] khi nghién ctru v€ anh hudng cua nhiét do dén kha ning
hép phu Ciprofloxacin cta than hoat tinh ché tao tir vo mang cut. C6 thé giai thich quy luat anh
huong nay nhu sau: su hap phu ctia DR79 trén than hat nhan la thu nhiét va khi tang nhiét d9, can

http://jst.tnu.edu.vn 234 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(10): 228 - 237

bang hip phu chuyén dich theo chiéu lam giam ndéng do chat hap phu trong dung dich (chiéu
thuan) va do d6 1am ting hiéu qua va kha nang hap phu ctia qua trinh hap phu.

Tur cac két qua thu dugc dua vao cac phuong trinh ctia nhiét dong luc hoc tinh duogc céc thong
s6 nhiét dong. Két qua duoc chi ra trong Bang 4.

Két qua Bang 4 cho thdy: Ning luong tu do (AG ) thu dugc co6 gia tri am chirng t6 qua trinh
hap phu DR79 cta H9 la qua trinh ty xdy ra; bién thién niang luong enthanpy (AH®) c6 gia tri
duong cho thdy qua trinh hap phu 1a qua trinh thu nhiét.

Bang 4. Cdc théng sé nhiét dong doi véi qud trinh hap phu DR79 ciia H9

C,(mg/L) 1T (KD InKp AG° (kJ/mol) AH° (kJ/mol)  AS°(kJ/mol.K)
0,00336 2,84 -7,04
0,00330 2,95 -7,42
222,62 0,00325 3,10 -7,94 24,003 0,104
0,00319 3,19 -8,29
0,00310 3,49 -9,22

3.3.4. Khdo sdt cdc mé hinh ddng nhiét hdp phu

Két qua nghién ctru hap phu DR79 trén H9 theo cac mo hinh dang nhiét hap phu Langmuir,
Freundlich, Temkin va Elovich duoc thé hién trén Hinh 6.

0.12 _
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0.10 4
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y = - 0.00483 + 5.17624
R2 = 0.93894

= 500 —
o 3.0
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4004 261
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1 2.2 [
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Hinh 6. Puong dang nhiét hdp phu Langmuir, Freundlich, Temkin va Elovich ciia d6i voi sy hap phu DR79

Két qua Hinh 6 cho théy su hap phu DR79 trén HY tudn theo md hinh Langmuir la t6t nhat,
thé hién & hé sé hoi quy R?1a cao nhat (R* = 0,9994). Vay sy hip phu DR79 trén than hoat tinh
hat nhan 1a don 16p, gi4 tri R, tinh toan duoc theo mé hinh Langmuir 1 0,033972 (Bang 5) nam
trong khoang 0 -1 cho thay sy hap phu DR79 trén H9 xay ra 1a thuan loi [15].

Tir cac phuong trinh dang nhiét hap phu thu duoc tir thuc nghiém nhu trén ta tinh dugc
cac hang sb trong cac phuwong trinh nay. Két qua dugc trinh bay & Bang 5. Theo md hinh
hép phu ddng nhiét Langmuir, dung lwong hip phu cuc dai cua H9 ché tao duoc 1a 684,93 mg/g.
Nhu vay, dung luong hap phu DR79 cyc dai thu dugc 13 cao hon nhiéu lan so véi sy hap phu

http://jst.tnu.edu.vn 235 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(10): 228 - 237

DR79 trén vo cai dau (0, = 3,1 mg/g) [14] hay trén vo cam (g, = 151,50 mg/g) [13] va ké ca trén
vat liéu nano Fe,Fe; ,Mn,0, (x = 0-1) (g = 220,75 mg/q) [2].

Bang 5. Cdc hang s trong cdc phwong trinh dang nhiét Langmuir, Freundlich, Temkin va Elovich

2
Langmuir qm%%nggég) 0,05&194 0,03R3L972 0,59294
Freundlich 171 8703 03058 05238
Temkin AI,(llég:) 138.2027 le(;,grg%g) 0,932359
Elovich %0 0,8650 0,92294

4. Két luén

Nghién ctru da khao sat kha nang hap phu DR79 cua 11 méu than hoat tinh ché tao dugc tir
hat nhén, két qua nghién ctru cho thay mau co ti 1& khdi luwong than hat nhan chua hoat hoa va
NaOH 1a 1:4 cho dién tich bé mit riéng 16n nhat, bé mit chira nhiéu 16 xdp va kha niang hap phu
DR79 cao nhét. Su héip phu DR79 ctia than hat nhan da duoc nghién ctru dudi cac diéu kién thi
nghiém khac nhau. Két qua thu duoc: pH tét nhit cho sy hap phu cua than hat nhin dbi voi DR79
1a & pH3; Thoi gian dat can bang hap phu cta than hat nhan d6i voi DR79 1a 150 phut. Khi ting
nhiét d¢ tir 298+318K thi hiéu suat hip phu ting; cac tinh toan nhiét dong cho thay qué trinh hip
phu DR79 trén than hat nhin 13 qua trinh ty Xay ra va thu nhiét. Su hap phu DR79 trén than hat
nhan tuén theo mo hinh hap phu dang nhiét Langmuir 14 tét nhat va theo mé hinh nay da xéac dinh
dugc dung lugng hip phu cuc dai 1a 684,93 mg/g.
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