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ABSTRACT

This research investigates the absorptive characteristics of several types of activated carbon
to 2, 4- dinitrotoluene (DNT) and 2,4-dinitrophenol (DNP) on different range of concentration
following Freundlich adsorption law. Dedicated coals used to bleach color in water such as TQ
and TM are able to absorb DNT well. However, concerning DNP,TQ coal is likely to be the only
material that can absorb DNP well from water.
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- MO PAU

Cac hop chat nitro ddy thom la cdc nhém
chat dugc sir dung khd phé bién trong thuc té,
mot s6 hop chét thom da duoc ding 1am chét né
va dugc san xudt & quy mo cong nghiép. Tuy
nhién, phan 16n céc hop chat nitro thom déu c6
doc tinh cao, ching gay hai cho hé than kinh va
chu yéu 1a tdc dong vao mdu, phd v qua trinh
cung cap oxi cho co thé [7].

Chinh vi vay x@ ly nuéc thai bi nhiém cdc
hop chét nitro thom ctia cdc day chuyén thu hoi
va gia cong san xuat vat liéu nd hién nay 1a mot
trong nhiing nhiém vu moi trudng cap bach cua
quan doi. Dé xtr Iy nude thai nhiém cdc hop chat
nitro thom da tht nghiém dp dung mot so
phuong phap nhu dién phan [9], st dung bic xa
UV [2], ozon [8] hoidc st dung cdc vi sinh vat
[4]. Tuy nhién, cdc phuong phdp nay con bi han
ché vé kha nang trién khai & quy mo cong
nghiép.

Hap phu béng than hoat tinh 12 mot phuong
phép then chot trong viéc xr 1y 6 nhiém céc chat
hitu co, dac biét 1a cdc chat hitu co khé phan huy
[10]. Cac két qua nghién ctru st dung than hoat
tinh dé hdp phu céc chit né nhu nitroglyxerin
(NG), 24,6-trinitrotoluen (TNT), hecxogen
(RDX), octogen (HMX) cho thdy hiéu qua tach
cac chat nay tr nuéc bang than hoat tinh la
tuong doi cao, dic biét 1a trong trudng hgp ndng
do clia cdc chat 6 nhiém 16n [3, 5, 6].

Pé ti€p tuc hudng nghién ctu st dung than
than hoat tinh dé hap phu cdc hgp chat nitro day
thom, ching to6i da tién hanh cdc nghién ctu kha
nang st dung than hoat tinh dé hdp phu tir moi
trudong nudc  dinitrotoluen  (DNT) va
dinitrophenol (DNP) 1a hai hgp chat nitro thom
thuong st dung trong cong nghé san xuat thudc
phéng. Trong bai bdo nay, chiing toi gidi thiéu
cdc két qua nghién ctiu vé dac diém duong dang
nhiét hap phu DNT va DNP tir pha 16ng béng
than hoat tinh, dua trén co s& 1y thuyét
Freundlich [1], nhim muc dich tao co s& khoa
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hoc dé thiét lap giai phdp cong nghé st dung
than hoat tinh dé tach DNT va DNP tir nudc thai
clia cdc nha may san xuat thuéc phéng, thudec
no.
II - NGUYEN LIEU, THIET BI VA
PHUONG PHAP NGHIEN CUU

1. Thiét bi va hoa chat
a) Thiét bi
- Hé thong thi€t bi sic ky 1ong hiéu ning

cao (HPLC) Model HP 1100, st dung detector
Diode Array do hang Agilent (M¥) san xuat.

- Can phan tich dién tr Mettler do hang
Toledo (Thuy Si) san xuat, do nhay 10 gram.
b) Héa chat

- Dung dich DNT néng d6 97,25 mg/l.

- Dung dich DNP ndng d¢ 104,76 mg/1.

- Dung moi dung cho phan tich HPLC:
axetonitryl, metanol c¢6 do sach ding cho sic
ky.

- Céc loai than hoat tinh:

+ Than hoat tinh AG (Lién bang Nga).

+ Than tdy mau TM do Cong ty Trudng
Phat, Bic Giang san xuat.

+ Than hoat tinh TQ san xuét tai nha may
hoa chat Quang Pong, Trung Qudc.

2. Phuong phap nghién citu
a) Phuong phdp chudn bi mdu

Lay 100 ml dung dich nuéc chita DNT véi
nong do 97,25 mg/l (hoac DNP nong do 104,76
mg/l) cho vao binh nén cé dung tich 250 ml.
Can khéi lugng than hoat tinh xdc dinh cho vao
binh va lic déu. Dung dong hé bam gidy tinh
thoi gian hap phu. Nhiét do thi nghiém dugc duy
tri 6n dinh & 25°C.

Sau thoi gian 15 phiit st dung gidy loc, loc
14y phan dung dich dé phan tich.

b) Phuong phdp xdc dinh nong do DNT va DNP

Nong do chat nghién ctu duge xdc dinh
béng phuong phap HPLC.

Nguyén tic ctia phuong phap HPLC 1a dua
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trén su hdp phu va giai hap phu chon loc cua céac
hop chat trong cot sic ky véi pha dong nhat dinh
trong diéu kién 4p suat cao. Nho d6 ngudi ta c6
thé tach riéng timg ciu tir clia hén hop va sir
dung Detector UV hoac Detector - Diode Array
dé do phé hép thu ctia cdc céu tir.

- Diéu kién do:

+ Cot Hichrom (200 x 4 mm)

+ Ty 1é pha dong Axetonitril : H,O = 65 : 35
(theo thé tich)

+ Ap suit: 280 bar.

- Nong do DNT trong dung dich duogc xdc
dinh bang phuong phdp HPLC & diéu kién nhu
sau:

+ Tin hiéu do: A =245 nm

+ Tdc do dong: 0,42 ml/phdt

+ Thé tich bom méu: 5,0 pl

+ Thoi gian luu (ty), tng vGi pic cua DNT la
9 phit

- Nong do DNP trong dung dich duogc xdc
dinh bang phuong phdp HPLC & diéu kién nhu
sau:

+ Tin hiéu do: A = 365 nm

+ Tdc do dong: 0,35 ml/phut

+ Thé tich bom mau: 5,0 pl

+ Thai gian luu (tz), ung v6i pic cia DNP la
7 phut.

- Xéac dinh dung lugng hdp phu cla than
hoat tinh d6i v6i DNT, DNP theo biéu thitc (1):

M[mg,g] (1
m

Trong d6: a la dung lugng hap phu (mg/g); V la
thé tich dung dich (1); m 1a khéi lugng than hoat
tinh (g).

III - KET QUA VA THAO LUAN

1. Pac diém va hiéu qua hap phu cua cac loai
than hoat tinh déi v6i DNT

a) Dung luong hdp phu ciia cdc loai than hoat
tinh doi véi DNT
Két qua nghién ciu xac dinh dung lugng



hép phu (a) ctia 03 loai than hoat tinh 1a TQ, TM
va AG d6i v6i DNT, ¢ diéu kién nhiét do 25°C va

pH ban dau cta dung dich (pH = 5.7), thé tich sir
dung 100 ml dugc trinh bay trong bang 1.

Bdng I: Két qua xac dinh dung lugng hap phu (apyy) ctia cdc loai than hoat tinh ddi v6i NT

Loai than m, mg C,"N, mg/l CN, mg/l apnr, ME/E
10 97,25 61,56 356,900
20 97,25 33,32 319,650
TQ 30 97,25 11,11 287,133
40 97,25 2,97 235,700
50 97,25 0,67 193,160
20 97,25 37,87 296,900
30 97,25 22,03 250,733
™ 40 97,25 10,02 218,075
50 97,25 5,60 183,300
60 97,25 2,70 157,583
70 97,25 1,46 136,843
30 97,25 49,83 158,067
40 97,25 38,66 146,475
AG 50 97,25 28,02 138,460
60 97,25 20,38 128,117
70 97,25 15,30 117,071
80 97,25 10,59 108,325

Tir két qua trong bang 1 cho thdy, dung
lugng hép phu ctia 3 loai than hoat tinh da khao
sat rat khdc nhau va giam dan theo day TQ >
™ > AG.

Nhu vay, hai loai than chuyén dung dé tay
mau trong moi truong nudc dé 1a than TQ cua
Trung Quéc va than TM cta Viét Nam c6 kha
nang hdp phu rat t6t DNT. Dac biét 1a than TQ
dung lugng hép phu rat cao dat 356,900 mg/g
v6i lugng than st dung 1a 10 mg. Trong khi dé
than AG (Nga), thuong dugc dung trong cong
nghé dé xir Iy khi thi hap phu DNT kém hon.
Nhu vay c6 thé thay loai than hoat tinh dung dé
xtr 1y khi s& bi han ché khi sitr dung dé hap phu
DNT trong moi trudong nudc.

b) Thiét ldp phuong trinh ddng nhiét hdp phu
cia DNT

Dé danh gid kha nang hap phu ctia mot hé
hap phu, dac biét 1a hip phu trong moi truong
nudc, nguoi ta thuong dp dung phuong trinh
dang nhiét Freundlich (v6i gia thiét nhiét hap

phu vi phan khong thay déi khi do che phu
(dung luong hap phu) thay déi va khoang nong
do chat bi hap phu nho) hoac Langmuir (v6i gia
thiét bé mat chat hdp phu dong nhéit vé nang
lugng [1]), do cic phuong trinh nay cé ¥ nghia
vat 1y cao va lién quan truc ti€p dén cic thong
s0 cdu tric x8p cua chat hdp phu.
Phuong trinh hdp phu dang nhiét Freundlich
c6 dang:
aDNTzKF.C% 2)
Trong d6: Ky 1a hang s6 hap phu Freundlich, 1/n
la tri s6 dac trung cho tuong tac hap phu cta hé.
Logarit hai v&€ ctia phuong trinh (2) ta dugc
phuong trinh (3):
lg apnr = IgKe + 1/n 1gC 3)
Nhu vay, theo phuong trinh (3) thi quan hé
gitta Iga va IgC 1a tuyén tinh. Tur két qua thi
nghiém dén trong bang 1, bing phuong phap d6
thi da xac dinh duoc cac gia tri ctia K va n cua
cdc hé than hoat tinh - DNT (bang 2).
293



Bdng 2: Cac thong s6 dac trung cho céac
hé than hoat tinh - DNT

Loai than Ke n
TQ 180,800 7,485
™ 124,595 4,476
AG 60,982 4,114

Ap céc gid tri K va n tim duoc vao phuong
trinh (2), thu dugc cdc phwong trinh diang nhiét
hép phu cla cic loai than hoat tinh d6i véi DNT:

TQ- DNT
400
350
300

250
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150

100
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Néng @ DNT can bing (mg/ 1)

- Hé than hoat tinh TQ - DNT:
Ay = 180,800.0774 “4)
- Hé than hoat tinh TM - DNT:

Ay = 124,595,476 (%)
- Hé than hoat tinh AG - DNT:
]
a4y, = 60,982,041 (©)

D6 thi biéu dién cic duong dang nhiét hip
phu cta cic loai than hoat tinh d6i v6i DNT
trinh bay trén hinh 1.

TM - DNT

0 5 10 15 20 25 30 35 40

Néng do DNT can bang (mg/ 1)

AG - DNT

30 40 50 60

N3ng dé DNT can bang (mg/ 1)

Hinh 1: D6 thi cdc dudng dang nhiét hap phu clia céc loai than hoat tinh doi v6i DNT

Tir cac phuong trinh ding nhiét hap phu (4),
(5) va (6) c6 thé nhan thay:

- Gia tri Ki cua hé than hoat tinh TQ - DNT
va TM — D NT khd cao (khoang 124 - 180) va
giam dan theo thi tu TQ (180,800) > T™M
(124,595) > AG (60,982). Gia tri K 16n déng
nghia v6i hé cé kha nang hap phu cao [1]. Nhu
vay, kha nang hdp phu cta than TQ la rét 16n,
than TM & mdc trung binh va than AG & miic
kha théap.

- Gid tri n ctia cdc hé than giam dan theo thd
tu TQ > TM > AG, thé hién su suy gidm dung
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lugng héap phu theo néng do AG > TM > TQ.

- Do d6, dé 1am sach DNT trong moi truong
nudc thi st dung than hoat tinh TQ 1a t6t nht.
2. Pac diém va hiéu qua hap phu cia céc loai
than hoat tinh déi véi DNP
a) Dung luong hdp phu ciia cdc loai than hoat
tinh doi voi DNP
Ciing nhu trong trudng hop DNT, dé xéc
dinh dung lugng hap phu cta 03 loai than hoat
tinh 1a TQ, TM va AG da6i v6i DNP da tién hanh
thi nghiém & diéu kien nhiét do 25°C va pH =



3.4, thé tich dung dich sir dung 100 ml. Két qua
xac dinh dung lugng hap phu (a) dugc trinh bay
6 bang 2.

Tit bang 2 cho thay dung lugng hap phu cta
3 1oai than TQ, TM va AG d6i v6i DNP (apyp)
cling giam dan theo thi tu nhu sau: TQ > TM >
AG. Dung lugng hép phu ctia than AG nho hon
so v6i than TQ va TM, tuy nhién gid tri dung
lugng hap phu nay van c¢6 y nghia trong viéc

nghién cttu st dung lam vat liéu hap phu trong
cong nghé xt 1y nudc bi 6 nhiém DNP.

b) Thiét lap phuong trinh ddng nhiét hdp phu
ctia DNP

Tit két qua thi nghiém dan trong bang 3,
theo phuong phdp do thi di xdc dinh duge cac
gid tri K¢ va n ctia cdc hé than hoat tinh - DNP
(bang 3).

Bdng 2: Két qua xac dinh dung lugng hap phu ctia cdc loai than hoat tinh déi véi DNP

Loai than m, mg C,"™, mg/l C™, mg/l apnp, M/

20 104,76 43,73 305,150
40 104,76 18,68 215,200

TQ 50 104,76 12,22 185,080
70 104,76 4,25 143,586
110 104,76 1,12 94,218
50 104,76 50,95 107,620
80 104,76 30,44 92,900

™ 110 104,76 17,68 79,164
140 104,76 9,42 68,100
170 104,76 5,77 58,229
200 104,76 3,51 50,625
50 104,76 59,29 90,940
100 104,76 32,53 72,230

AG 150 104,76 19,91 56,567
200 104,76 12,72 46,020
250 104,76 8,81 38,380
300 104,76 6,26 32,833

Bdng 3: Cac thong s6 dac trung cho cdc hé than

hoat tinh - DNP

Loai than Ke n
TQ 88,308 3,126
™ 35,760 3,573
AG 14,220 2,175

Phuong trinh d4ng nhiét hap phu cla cic

1 =88,308.C71

- He than hoat tinh TM - DNP:

Appp = 35,76().C%'573
- Hé than hoat tinh AG - DNP:

1
a,,, = 14,220,025

loai than hoat tinh trong truong hop DNP:
- H¢ than hoat tinh TQ - DNP:

D6 thi biéu dién cic duong dang nhiét hap
phu cta cic loai than hoat tinh d6i véi DNP
cling c6 dang tuong tu nhu véi DNT.
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TM - DNP
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Hinh 2: D6 thi cdc duong dang nhiét hap phu clia c4c loai than hoat tinh d6i v6i DNP

Tir cdc phuong trinh déng nhiét hap phu (7),
(8) va (9) c6 thé nhan thdy, gia tri Ki ctia hé
than hoat tinh TQ - DNP va TM - DNP va AG -
DNP kha thap (khoang 14 - 88) va giam dan
theo thit tu TQ (88,308) > TM (35,760) > AG
(14,220). Hai loai than TM va AG c6 gia tri K;
6 muc thap. Kha nang hidp phu cua ca ba loai
than TQ, TM va AG d6i v6i DNP thap hon
nhiéu so v6i DNT mic du vé céu tric va khoi
lugng phéan tir cha hai hop chit nay c6 nhiéu
diém twong dong. Su khéc nhau rd nhat cta hai
hop chat nay chi lién quan dén 2 nhém thé (-
CH, va -OH).

Nhu vay, su khdc nhau vé ban chat clia cdc
nhém thé nay c6 anh hudng dang ké t6i gia tri
hang s6 hap phu Freundlich.

- Su suy giam dung lugng hap phu cuta cic
hé than hoat tinh v6i DNP theo nong d6 déu nho
hon v6i DNT va quy luat suy giam dung lugng
hép phu theo néng do khéc so véi DNT (AG >
TQ > TM) (nag < Ny < Nyy). Diéu ndy c6 thé
lién quan dén tinh chit axit - bazo cua cac loai
than hoat tinh. D&i véi than hoat tinh c¢é tinh
kiém (than TM ¢6 pH = 8,7), su suy giam dung
luong hap phu it bi thay d6i khi nhém thé thay
déi (tir -CH, bang -OH), con cdc than trung tinh
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va axit nhe (AG, TQ, pH = 5,7 - 6,5) thi ngugc
lai.

IV - KET LUAN

1. Pa xay dung duoc céc phuong trinh diang
nhiét hap phu d6i véi cac hé than hoat tinh TQ,
TM va AG - DNT va TQ, TM va AG - DNP. Gia
tri n va K; cua cdc hé l1a rat khiac nhau, phu
thuoc vao ban chat ctia cic nhém thé€ va tinh
chat cha than hoat tinh.

2. Trong s6 cac loai than hoat tinh khao sat
(TQ, T™™ va AG), thi c4c loai than chuyén dung
dé tdy mau trong moi trudng nudc nhu TQ va
TM 1a c6 kha nang hap phu DNT rat tot. Véi
DNP, chi ¢6 than TQ 1a c6 kha ning hap phu tot
DNP tir moi truong nude. Hiéu qua hip phu
DNT va DNP cua loai than hoat tinh diing trong
cong nghé xtr 1y khi (than AG) rat thap.
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