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Abstract: This study assessed the adsorption capacity of different activated carbons produced
from peanut shells for S3B dye (Sunfix Red 150%) in dye wastewater under various contact
conditions. The pre-impregnation of input material by ZnCl, (weight ratio 1:1) increased the
surface charge of produced activated carbon to a positive value; While activated carbons produced
from non-impregnation and post-impregnation procedures had a negative charge. The optimal
adsorption conditions were at pH 5 with 10 g/L activated carbon in original dye wastewater, for
180 minute contacting time. Under the optimal conditions, pre-impregnated activated carbon had
the highest adsorption capacity, corresponding to 80.2% S3B dye removal; while the two other
types of activated carbons obtained about 40% dye removal. The adsorption process is suited to the
Freundlich isotherm model (multilayer adsorption) with Kg adsorption constants being 0.0377,
0.3314, and 0.0523 for non-, pre-, and post-impregnated activated carbons, respectively.
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Xir Iy mau trong nudc thai nhudm bang than hoat tinh
ché tao tur vé lac dugc bién tinh bang ZnCl;
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Truong Dai hoc Khoa hoc Tu nhién, DHQGHN, 334 NguyéNn Trai, Thanh Xuan, Ha Noi, Viét Nam

Nhén ngay 19 thang 5 ndm 2021
Chinh sira ngay 02 thdng 5 nam 2022; Chap nhan dang ngay 22 thang 6 nim 2022

Tém tit: Nghién ciru danh gia kha nang hdp phu mau S3B (Sunfix Red 150%) c6 trong nude thai
nhudm cua céc loai than hoat tinh bién tinh dwoc ché tao tir vo lac va khao st cac yéu td anh
huong dén hiéu sudt hdp phu cua chung. Qua trinh bién tinh trudc nung bang ZnCl, (ti 18 khdi
lwong 1:1) d3 1am than hoat tinh ting dién tich b& mat va c6 dién tich bé mat dwong; Trong khi
than hoat tinh khdng bién tinh va bién tinh sau nung c6 dién tich am. Diéu kién hap phu tbi wu 1a &
pH = 5 véi lugng than hoat tinh 10 g/L trong thoi gian tiép xdc 180 phat va sir dung nudc thai
nhuém khong pha lodng. O diéu kién nay, than hoat tinh bién tinh truéc nung cé kha niang hap phu
cao nhét 80,2%, trong khi hiéu qua nay la khoang 40% ddi véi 2 loai than hoat tinh con lai. Quéa
trinh hdp phy cua céc vat liéu déu tuan theo mé hinh ding nhiét hip phu Freundlich (hap phu da
I6p) vai hang sé hap phu Kr cua vat liéu khdng bién tinh, bién tinh truéc va bién tinh sau lan luot

14 0,0377; 0,3314 va 0,0523.

Tir khéa: Nudce thai nhudm, than hoat tinh, ngdm tam, vo lac.

1. Mé dau

Nudc thai dét nhuom la nude thai ¢6 thanh
phan rét phirc tap, bao gdm cac hop chit hitu co
kho phan huy, thudc nhudm, cac chét hoat dong
bé mat, co nhiét do cao va pH dao dong trong
dai rong. Ham lugng COD, BOD, TSS tuong
ung trong khoang 150 - 12,000, 80 - 6,000,
15 - 8,000 mg/L va d0 mau trong khoang
50 - 2,500 Pt-Co [1, 2]. Cac phuong phap duogc
sir dung dé xir ly loai nudc thai ndy gdom
phuong phap hoa 1y (keo tu, tuyén ndi, hap phu,
trao d6i ion,...), phuong phap hoa hoc (trung hoa,
oxi héa) va phuong phap sinh hoc. Trong do,
hap phu bang than hoat tinh & phuong phép hoa
ly don gian.

D3 c6 nhiéu nghién ciru tng dung than hoat
tinh trong xtr ly mau cta nude thai nhuém cho
hi€u qua cao. Than hoat tinh duogc ché tao tur
nhiéu nguyén vat liéu khac nhau, trong d6 vo
lac dwgc nhiéu nhém nghién ctru quan tam.
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Nhoém nghién ctru ctia Garg va cong su (2019)
da ché tao than hoat tinh tir vo lac dé hap phu
mau Acid Yellow 36 (AY36) bang cach nung
vo lac dd ngam tim v6i HaPOs & 650 °C trong
2 gio, va dat dugc dung luong hap phu tdi da 1a
66,7 mg/g, tuong duong véi hi€u qua loai bo
mau AY36 trén 90% tai pH = 2, voi lugng than
hoat tinh 4 g/L trong thoi gian hap phu 150 pht
[3]. Trong khi d06, Jordana va cong su ché tao
than hoat tinh bang cach nhiét phan bang 10 vi
song dé loai bé mau hitu co (DB38 va RR141)
trong nudc voi dung lwong hap phu cuc dai
tuong Gmg 1a 110,6 va 284.,5 mg/g [4]. Dbi vé6i
nhém Kamariya (2016), than hoat tinh ché tao
tir vo lac dugc bién tinh bang KOH va Na,COs
v6i ti 1¢ 1:1 va nung ¢ nhiét do tir 300 dén 600 °C
trong thoi gian 2 gio dé danh gia dac diém vat
ly va hinh thai [5]. Theo nhdm nghién ctru cua
Wu (2018), than hoat tinh bién tinh tir v6 lac
bang H3PO, va cacbon hoa & 450 °C trong 3 gid
d3 cho hiéu suit loai bé mau X-BR véi nong do
0,1 g/L cao nhét ¢ lidu luong than t6i wu 1 4 g/L
va thoi gian hap phu t6i wu 13 2 giod [6].

Nhiéu nhém tac gia nghién ctu bién tinh
than hoat tinh bang ZnCl,. Nhém ciia Angin
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bién tinh than hoat tinh duogc ché tao tir hat anh
dao ¢ diéu kién téi wu la nhiét do hoat hoa
700 °C, ti 1€ ngdm tam 3:1, than hoat tinh c6
dién tich bé mat 1.704 m%g va ham luong C la
80,8% [7]. Nhom Garcia bién tinh vo hat co
bang ZnCl, vdi ti 1¢ 1:1 va nung & 550 °C trong
1 gio dé hap phy mau xanh metylen va thu duoc
dung lugng hép phu cuc dai la 225,3 mg/g [8].
Nhom nghién ctru ciia Malik danh gi4 kha nang
hap phu mau xanh metylen cia than hoat tinh
ché tao tir vo lac dwoc bién tinh bang ZnCl, cho
thdy ¢ diéu kién ti 1¢ ZnCly/than 1a 1,75, nhiét
d6 650 °C trong thoi gian 15 phut, véi ndng do
dung dich mau xanh metylen ban dau la
100 ppm thi dung lugng hap phu dat 55,5 mg/g
[9]. Pham Thi Ngoc Lan (2016) nghién ctru kha
ning hip phy mau va amoni trong nudc ty pha
ctia mot s6 mau than hoat tinh ché tao tir vo lac
va than cdy sin bang cac phuong phéap bién tinh
hoa hoc [10]. Than bién tinh bang ZnCl,
(2M, 350 °C, 1h) cho hiéu qua hap phu mau cao
nhit (88,65%) so v&i cac loai than dugc ché tao
boi cac phuwong phap bién tinh hoa hoc duoc
nghién ctru. Cac nghién ctru cho thiy tiém ning
xtr Iy mau cia than hoat tinh bién tinh bang
ZnCl; nhung chua chi ra ung dung trén loai
nudce thai nhudém thue té.

Trong nghién ctru nay, than hoat tinh ché tao
tir vo lac bang phuong phap ngam tdm ZnCl,
duoc danh gia kha ning hip phu mau S3B
(Sunfix Red 150%) c6 trong nude thai nhuom thuc.

2. Thwe nghi€ém
2.1. Ché tao than hoat tinh tir vé lac

Than hoat tinh sir dung trong nghién ctru gom
3 loai dugc ché tao tir vo lac theo 3 phuong phap
khéc nhau: khong bién tinh (KBT), bién tinh trudc
(BTT), va bién tinh sau (BTS). Vo lac duoc sdy
kho & 60 °C va nghién nhé dén kich thuge <0,25
mm dé sir dung lam nguyén liéu.

Quy trinh ché tao than hoat tinh bién tinh
trudc (BTT) tir vo lac dugce thuc hién theo trinh
tu cac budce nhu sau:

Bude 1: Nguyén liéu vo lac duge ngdm voi
ZnCl, (1,47M) véi ti 1¢ khdi lugng 1:1 (ti 18 thé
tich dung dich va khdi luong nguyén lidu 1a 5:1) &

nhiét d6 phong, khudy déu trén may khudy tir
trong vong 24 gid, sau do sdy kho trong tii sdy &
105 °C.

Budc 2: Vit lidu duge dit vao cde nung cé
day nip, nén chit tdi da va boc kin bang gidy
bac dé tao diéu kién thiéu khi, rdi duoc nung tai
nhiét d6 600 °C trong vong 1 gio, sau do dé
ngudi ty nhién trong 16 nung.

Budc 3: vat liéu duoc hoat hoa béng cach
ngim trong dung dich HCI 0,1M trong 4 tiéng,
sau do6 rira sach bang nudc cat cho dén khi pH
vé trung tinh. Sau khi sdy kho & 105 °C, vat liéu
duogc bao quan trong thi zip & binh hut 4m.

Quy trinh ché tao than hoat tinh khong bién
tinh (KBT) gidng nhu than BTT nhung bé qua
budc 1; Trong khi, ddo trinh tu hai budc 1 va 2
thi tao ra than bién tinh sau (BTS).

2.2. Xac dinh dac tinh va danh gia kha nang
hap phu mau S3B cua than hoat tinh tao dwoc

2.2.1. Xac dinh dac tinh cta than hoat tinh
ché tao tir vo lac

Hinh thai bé mit dugc xac dinh bang kinh
hién vi dién tir quét SEM (Hitachi TM400Plus).

Nhom chtre bé mit dugc xac dinh bang may
quang pho hong ngoai (Jasco FT/IR - 4600).
Thé zeta va dién tich bé mit dugc xac dinh
bing may PCD-05 Muetek (Germany) trén
huyén phu than hoat tinh tao ra bang cach can
0,25 g vat liéu mdi loai cho vao 150 mL nuéc
cit da chinh ¢ cac gia tri pH tir 5 - 9 bang HCI
0,1M va NaOH 0,1M, r6i lic mau trong vong 1
gi. Pién tich bé mat dugc tinh theo cong thirc:

Q (peq) = V.N.10%m

Trong do:

Q la dién tich bé mat (peq)

V la thé tich chuan d6 (L)

N Ia néng d6 mol dién tich cia dung dich
polyDADMAC (M)

m 1 khéi lwong méu (g)

2.2.2. Khao sat cac yéu t anh huéng dén
qué trinh hap phy mau

Céc thi nghiém khao sat anh hudng ctia cac
yéu t6 dén qua trinh hip phu mau duogc thuc
hién trén nudc thai nhudém chira mau hoat tinh
S3B duoc thu tai dau ra ciia cong doan nhudm
mau hdng nhat 18 cho khin cotton, tai cong ty
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nhudém Minh Khai, My Dttc, Ha N§i. Nudc thai
c6 pH 10,26 va @6 hép thu quang 1,013 tai budc
song co do hép thu cuc dai (518 nm).

Quy trinh thi nghiém chung gém lan luot
cac thao tac: Can 0,25 g than hoat tinh cho vao
binh nén, thém 25 mL nudc thai nhuém chira
mau hoat tinh S3B (Sunfix Red 150%), lic mau
véi tde do 150 vong/phut, loc dung dich sau hép
phu va do d6 mau cua dung dich nay bang may
quang ph6 UV - Vis (Hitachi UH5300) ¢ budc
séng 518 nm.

Céac yéu t6 anh huong dén qua trinh hép
phu mau hoat tinh S3B trong nudc thai nhuom
dugc khao sat theo 4 thi nghiém bang cach thay
d6i pH nudc thai trong khoang 5 - 9, khéi luong
than hoat tinh trong khoang 0,1 - 1,0 g/25 mL,
thoi gian hap phu trong khoang 30 - 420 phut
va néng do ban dau ciia chat mau trong khoang
10 - 100% néng do trong nudc thai ban dau.
Cac thi nghiém ha‘ip phu duoc thyc hién trong
méy lic didu nhiét va giir ¢ 25 °C.

2.2.3. M hinh déng nhiét va can bang hip phu

Mb hinh dang nhiét hdp phu Langmuir va
Freundlich duoc Iya chon dé mo ta can bﬁng hép
phu cta qué trinh hip phu mau béi cac loai than
hoat tinh.

Puong dang nhiét hip phu Langmuir, phu
hop v6i co ché hip phu don 16p d6i véi sb
luong diém hip phu xac dinh, c6 phuwong trinh
bieu dién la:

C._ 1 .G

Ty

Ce: ndng d6 mau ¢ trang thai can bang.

Qe: lugng mau hip phu trén than hoat tinh
(%maul/g).

Qo V& K 1a hang s6 Langmuir lién quan dén
dung luong hap phu (%mau/g) va ning lugng
hap phu (L/%mau).

Puong ding nhiét Freundlich dugc biéu
dién véi phuong trinh:

Inge=1In Ke+21n Ce

- Kr (Yomau/g) van la cac hing s6 ciia dudng
dang nhiét Freundlich, phan anh dung luong
hap phu va cuong d6 hap phu.

3. Két qua va thio luin
3.1. Bdc tinh cua than hoat tinh

3.1.1. Hinh thai bé mit cta than hoat tinh

Hinh thii bé mit ciia 3 loai than hoat tinh
(KBT, BTT va BTS) theo két qua do SEM duoc
thé hién ¢ Hinh 1.

Hinh anh SEM cua ba loai vat liéu KBT,
BTT va BTS cho théy trén bé mit vo lac khong
bién tinh c6 cac nép nhin, mang luéi soi ching
chit. Sau qua trinh bién tinh, bé mit cta vat liéu
co su khac biét; Vat liéu BTT va BTS min va
nhan hon.

‘\
AN 1Y 1re TOTEL LYN

Hinh 1. Hinh 4nh do SEM cua 3 loai than hoat tinh
KBT (a), BTT (b) va BTS (c).
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3.1.2. Nhém chirc bé mit cia than hoat tinh

Két qua chup phd hong ngoai ciia cac loai
than (Hinh 2) cho thiy bé mit cta ba loai vat liéu
déu chira cac nhom chirc O-H (3.100 - 3.800 cm?),
C=C trong vong thom (1.450 - 1.680 cm™) va
C=0 cua nhém cacbonyl (1.680 - 1.850 cm™).
Tuy nhién than hoat tinh bién tinh trudc co su
tdng cudng nhom O-H tai budc song 3.612 cm™
va nhom chitc C-O cua céc alcol tai budc song
1.221 cm™ so v6i hai loai vat liéu con lai [11, 12].

Intensity {au)
T

T T T T
e e n0e b e " ore e

Wavenusber (on ')
Hinh 2. Phd héng ngoai cua 3 loai than hoat tinh.

3.1.3. Thé zeta va dién tich bé mit cua than
hoat tinh

Két qua do thé zeta cta 3 loai than dugc thé
hién & Hinh 3 va dién tich bé mat dugc trinh
bay trong Bang 1.

L ~—-811 i

e Lot (V)
-

Hinh 3. Thé zeta cua 3 loai than hoat tinh.

Béng 1. Bién tich bé mit cua 3 loai than hoat tinh

H Dién tich bé mit (ueq)

P KBT BTT BTS
5 -0,016 0,027 -0,014
6 -0,012 0,064 -0,022
7 -0,012 0,068 -0,016
8 -0,048 0,084 -0,048
9 -0,046 0,076 -0,048

Trong khoang pH khao sat 5 - 9, thé zeta
ctia than KBT thay dbi tir -206 dén -850 mV,
thé zeta cua than BTT thay doi tir 174 dén
276 mV va thé zeta cia than BTS thay doi
tir -280 dén -877 mV. Twong tmg, than KBT ¢6
dién tich bé mat 4m thay doi tr -0,012
dén -0,048 peq, than BTT c6 dién tich bé mat
duong thay d6i tir 0,027 dén 0,084 peq va than
BTS c6 dién tich bé mit am thay doi tir -0,014
dén -0,048 peq.

Qua trinh bién tinh trudc lam cho than hoat
tinh BTT c6 thé zeta dwong, khac biét so véi
thé zeta 4m ciia than hoat tinh BTS va KBT tao
ra tir qua trinh bién tinh sau va khong bién tinh;
tuong dong voi két qua ciia nhom nghién ciru
Spagnoli khi hip phu mau xanh metylen trén vo
hat didu [13]. Theo Spagnoli va cong su,
phuong phap ché tao than hoat tinh tir v6 hat
diéu bién tinh bang ZnCl, trudc nung di lam
thay d6i pH vt liéu tir bazo d6i véi than khong
bién tinh, dén axit manh dbi véi tit ca than
duogc bién tinh. Qua trinh bién tinh truéc nung
bé“lng ZnCl, da lam cAu tric bé mat than hoat
tinh ¢6 nhiéu khoang xdp voi kich thudc nho,
va tang dién tich bé mat [7, 8]. Qua trinh ria
vat liéu hap phu sau qué trinh cacbon hod bang
HCI va nude cat gitip loai bo tro trén bé mat ciia
vat li€u sau qua trinh cacbon hod, ZnCl; du, axit
va ion CI" [7-9]. Qua trinh rira c6 vai trd quan
trong trong viéc tang dién tich bé mat va tao
thanh dién tich bé mat duong cua than thanh
pham. Piéu nay rat co y nghia trong qué trinh
hap phu céc anion c6 trong nude thai.

3.2. Anh hudng cia cdc yéu t6 dén qud trinh
hap phu

3.2.1. Anh huéng cua pH nudc thai

Khao sat anh hudéng cua pH nudc thai
nhudm trong khoang tir 5 - 9 trong thoi gian
120 phat (Hinh 4) cho thay kha ning hip phu
clia ca ba loai than hoat tinh déu c6 xu hudng
giam khi tang gia tri pH nudc thai. O gia tr1 pH
ban dau cta nudc thai 1a 10,26, hiéu suat hap
phu cua ba loai than hoat tinh KBT, BTT, BTS
lan luot 12 6,5%, 68,4% va 16,4%. Khi thay dbi
pH tir 5 dén 9 thi hiéu suit hip phu cua than
giam dan, tai pH =5 hi¢u sudt hép phu cta ba
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loai than KBT, BTT va BTS dat 16n nhat 1a
35,8%, 80,3% va 38,6%.

Két qua nghién ctru cho thay su anh hudng
ctia pH nudc thai dén hiéu suét xir Iy mau c6 xu
hudng 14 kha ning hdp phu mau cta than hoat
tinh ting khi giam pH. Két qua nay phu hop véi
cac két qua nghién ciru ciia nhém Garg (2019)
[3] va nhém Jordana (2016) [4]. pH anh hudng
dén dién tich bé mat, mic d6 ion hoa va mirc do
phan ly cia cic nhom chirc & cac diém hoat
hoa, mirc d6 ion hoa cua cua vat liéu hép phu,
cling nhu cdu triic cia phan tor mau [14]. pH
giam lam tang ) lugng vi tri hoat dong mang
dién tich duong trén than hoat tinh, nén ting
cuong kha ning lién két véi nhém phan tng
ctia thude nhudém hoat tinh va kha ning hap phu
v6i nhém ion dwong ctia thude nhudm.

10 - XHI a1 - B1S
)
80 L I— _'-_.<;
i
T o)
- 5=
| — ‘__,‘_::
0 = ﬁ‘»_: .
- .
i
] 5 3 Y [ 4]
pH

Hinh 4. Anh huong cia pH nude thai.
(Nudc thai ban dau,
0,25 g than/25 mL nudce thai, 25 °C).

—a— KBT ——HTT —a—HTS

.
- T S
80 4 i

i
e
= =%

%)

Than (%)

Hinh 5. Anh huong cua Iiéu than hoat tinh st dung.
(Nudc thai ban dau, pH 5, 25 °C).

3.22. Anh huéng cua liéu than hoat tinh
str dung

Két qua khao sat anh huéng cua liéu su
dung 3 loai than (0,1 - 1,0 g/25 mL) t6i qua
trinh hap phu mau S3B trong nudc thai nhudm

tai pH = 5 trong thoi gian 120 phut (Hinh 5)
cho thdy, hiéu suat hap phu cta vat liéu KBT va
BTS c6 xu huong ting lién tuc trong khoang
28,8% dén 55,2% va 31,3% dén 60,5% khi ting
lidu than hoat tinh tir 0,1 g dén 1,0 g/25 mL.
Hiéu suit hap phu cua vat liéu BTT ting manh
tir 62,7% dén 80,3% khi tang luong than tir 0,1
dén 0,25 g/25 mL, sau d6 thi hiéu suat hip phu
thay d01 khong dang ké. Pay la ket qua cua viée
ting sb lugng tam hap phu c6 sin bang cach
tang lidu hap phu [14]. Tuy nhién, véi truong
hop vat liéu BTT, s6 luong tam hép phu rat 16n
va chua dugc sir dung hét trong khi lugng mau
¢ dinh; nén su tang lidu chét héip phu 1én hon
0,25 g/25 mL (tirc 10 g/L) khong lam thay doi
dang ké hiéu qua hip phu [3]. Do @0, liéu chat
hap phu 10 g/Lduoc chon dé khao sat cac ndi
dung tiép theo.

3.2.3. Anh hudng ctia thoi gian tiép xuc

Khao sat sy anh huong cua thoi gian tiép
xuc dén qua trinh hap phu mau S3B trong nudc
thai nhuém ¢ pH = 5 va liéu than 10 g/L trong
khoang thoi gian tir 30 dén 420 phit dugc trinh
bay ¢ Hinh 6. Két qua cho thdy, thoi diém dat
can bang hip phu cua vat liéu BTT 1a 180 phut
v6i hiéu suit hip phu dat 80,5%; Twong duong
v6i két qua ctia nhom Malik 1a 81,0% [9]. Bbi
v6i vat liéu KBT va BTS, hiéu suat hip phu
thp va chi dat trong khoang tir 30 dén 40,4%.

100 —a—KBT —a-B1T -&—87S

80 4 e = S~
a0 R - S
-
ot
- 60
z
= 4
= W
40 Py =Y —
T '_.t S S— b
L 2 - -

100 200 00 100 <00

Thd ginn (phiir)

Hinh 6. Anh huéng cuia thoi gian tiép xuc.
(Nudc thai ban dau, pH 5, 0,25 g than/25 mL
nudc thai, 25 °C).

3.2.4. Anh huéng ctua d6 mau ban diu cua
nudce thai

Khao sat sy anh huong cua ndng d6 mau
trong khoang 10-100% d6 mau ban dau
(bang cach pha lodng nu6c thai ban dau) dén
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qua trinh hip phu mau S3B trong nudc thai
nhuém & pH = 3, liéu than 10 g/L trong 180
phiit dugc trinh bay ¢ Hinh 7. Két qua cho thay
d6 mau ban dau ctia nudc thai khong anh huong
nhiéu dén hiéu suat hap phu cta than. Hiéu suit
hép phu cao nhét cua vat liéu KBT va BTS dat
1a 36,7 va 40,1% ¢ d6 mau ban dau 80%, con
vat lieu BTT dat 80,2% & do mau ban dau
100% (khong pha lodng). Tuy d6 hip phu mau
trén khoéi luong than giam ti 18 thuan voi nong
dd mau ban dau, nhung d6 mau va luong than
st dung c6 gia tri thép nén hiéu suét loai bo do
mau khong thay dbi dang ké. D6 mau khong bi
hép phu hoan toan (tdi da khoang 80%) c6 thé
do céc hat nano ton tai trong dung dich chtra
thudc nhuém gy hién twong tan xa trong qua
trinh do do hap thu quang & budc séng 518 nm.
O mau dbi ching chi _chura than va nuéc cét, do
hép thy quang cua mAu sau qua trinh lic va loc
do duoc van c6 gié tri bang khong.
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| pm—8 8 m —m
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071 g p—t—4—2t—4 e
&

—4—BTS

H (%)

20

0

o 20 40 60 80 100 120
Dj miu ban diu (%)

Hinh 7. Anh hudng ctia 6 mau trong nudc thai.
(pH 5, 0,25 g than/25 mL nudc thai, 25 °C, 0 mau
trong nude thai duoc diéu chinh bang cach pha
lodng nudc thai ban dau v6i do pha lodng theo %).
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(b)
Hinh 8. Buong dang nhiét hap phu Langmuir (a)
va Freundlich (b) biéu dién can bang hip phu mau
S3B bai 3 loai than hoat tinh.

Qua trinh hdp phu mau khong tuan theo md
hinh dang nhiét hip phu Langmuir ma tuén theo
mo hinh Freundlich, véi gia tri cac thong sb
nhu Bang 2.

Bang 2. Gid tri cac thong 50
cua duong dang nhiét Freundlich

Freundlich
Ke RZ n

Than hoat tinh

Khéng bién tinh | 0,0377 | 0,9957 0,9114

Bién tinh truc 0,3314 | 0,9989 0,9354

Bién tinh sau 0,0523 | 0,9973 0,9491

Két qua tinh toan cho thdy ca ba loai than
hoat tinh déu c6 kha ning hap phu da 16p. Than
bién tinh trudc c6 kha ning hap phu cao nhat
(Kr = 0,3314), con than khong bién tinh va bién
tinh sau nhin chung c6 kha nang hip phu tuong
duong nhau. Nhu vy, c6 thé khing dinh qua
trinh bién tinh trudc nung da cai thién r0 rét kha
nang h?ip phu cua vat li€u, khac vdi qua trinh
bién tinh sau.

4. Két luan

Qué trinh bién tinh truéc nung bang ZnCl,
da 1am dién tich bé mat than hoat tinh ché tao tir
v lac c6 gia tri duong c6 ¥ nghia trong viée
hap phu cic phan tir mau anion cta thudc
nhudém hoat tinh S3B; Trong khi than hoat tinh
khong bién tinh va bién tinh sau c6 dién tich
am. Khao sat cac yéu té anh huong t6i kha ning
hép phu cua ba loai than hoat tinh cho thay diéu
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kién héap phu tbi uvu d6i v6i mau S3B 1a pH = 5,
lugng than hoat tinh 10 g/L, thoi gian hép phu
180 phut voi nudc thai nhudm khong pha loang.
Trong d6, than hoat tinh bién tinh trudc nung co
kha ning hip phu cao nhét, v6i hiéu suat xur 1y
mau dat 80,2%; Trong khi hi¢u suat xir Iy mau
cua 2 loai than hoat tinh con lai dat khoang
40%. Qué trinh hap phu cia cac vat lidu déu
tuan theo mo hinh dang nhiét hap phu
Freundlich (hip phu da 16p) voi hing sb hip
phu Kr cua vat liéu khong bién tinh, bién tinh
trude va bién tinh sau 1an lugt 14 0,0377; 0,3314
va 0,0523.
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