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TOM TAT

Bai bdo nay sir dung béng vii dwoc bién
tinh bang hon hop m-DMDHEU va choline
cloride dé xir Iy mét s6 anion kim logi ning trong
nude. Vat liéu sau khi ngam trong dung dich héon
hop m-DMDHEU va choline chloride 24 gio
dwoc hoat hoa o nhiét do 140 °C trong 1 gio, sau
do rita sach m-DMDHEU va choline chloride
chira phan vimg bang nwée cat. Kha ning hdp phu

va trao doi ion cua vdt liéu duwoc nghién cuu voi

dung dich mé hinh chita ion Cl’Off , H,AsO,
trong cdc diéu kién khdc nhau. Két qua cho thay
bong vai sau khi bien tinh co kha nang hap phu
cac ion Cl’Off , H,AsQ, trong dung dich mé
hinh twong wrng la 99,9 % va 99,6 %, con doi véi
voi nhyea trao doi anion cac gia tri nay tuwong ung
la 98,0 % va 97,6 % tai pH=7,0.

Tir khoa: Bong vai, m-DMDHEU, choline chloride, nhwa trao déi anion.

1. GIOI THIEU

Céc hoat dong khai thac mo, cong nghiép
thudc da, cong nghi¢p dién tu, ma dién, cong
nghiép san xuat dcquy chi —axit, loc hoa dau hay
cong ngh¢ dét nhuém... da tao ra céc ngu@)n 0
nhiém chinh chira cac kim loai niang doc hai nhu
Fe, Cu, Pb, Ni, Cd, As, Hg...[1,4]. Nhitng kim
loai nay c6 lién quan tryc tiép dén cac bién dbi
gen, ung thu ciing nhu anh huong nghiém trong
dén moi truong [1,2]. Pbi voi nhing nudc dang
phat trién nhu Viét Nam, qui mé cong nghiép chu

yeu & murc vira va nho, viéc xu ly nudc thai gap

nhiéu kho khin do chi phi xir 1y cao. Cac phu
pham néng nghiép do dé dugc nghién ciru dé xir
1y nude vi chiing ¢6 cac uu diém 1a gia thanh re,
vat lidu ¢6 thé tai tao dugc va thanh phén chinh
ctia chung chira cac polymer dé bién tinh va ¢
tinh chat hip phu hodc/va trao ddi ion cao
[1,2,3,5].

bPé xur 1y cac ion kim loai & dang cation nhu
Fe, Cu, Ni, Pb... thi axit xitric dugc st dung phé
bién hién nay dé 1am tac nhan bién tinh cellulose.
So véi cac bién phap bién tinh cellulose trude do,

phuong phap st dung axit xitric ¢6 nhiéu vu diém
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nhu diéu kién phan ung don gian, tdc nhan axit
khong doc hai, gia thanh thap, vat liéu sau bién
tinh c6 kha nang x& ly véi hiéu qua cao
[6,7,8,9,10,11,12].

DPé xu 1y cac ion kim loai & dang anion nhu
cromat, asenat... thi chua thdy c6 nhiéu cong bd
va nghién ctru vé tic nhan bién tinh cellulose.
Tiéu biéu hién nay c6 nhoém ciia Marshall (2005)
tién hanh bién tinh v6 dau nanh, bi mia va than
cdy  ngd  bang  4,5-dihydroxy-1,3-bis
(hydroxymethyl) imidazolidin-2-one
(DMDHEU) va choline chloride (CC); két qua
cho thdy c6 mot sy gia ting dang ké kha nang tach
loai cac ion cromat, arsenat va selenat [13].
Nhom cua Sunil Kumar Bajpai (2009) bién tinh
min cuwa  bing
dimethylamine trong

dimethylformamide dé tach ion cromat; két qua

epichlorohydrine  va
pyridyne va

cho thiy qua trinh hap phu va trao d6i ion cromat
1a qua trinh thu nhiét v6i dung lugng hép phy tdi
da tai 20 °C 12 16,83 mg/g [14]. Trong nghién ctru
nay, chiing t6i tién hanh bién tinh bong vai bang
4,5-dihydroxy-1,3-bis (methoxymethyl)
imidazolidin-2-one (m-DMDHEU) va choline
chloride (CC) theo so db hinh 1.

Bong vai sau khi bién tinh ¢6 xudt hién nhom —
N(CHa)3Cl, nhém nay chinh 14 tim hip phu va
trao ddi ion cua vat liéu véi ion cromat trong

nuoc:

2R-N(CHj3)sCl + CrOs> — (R-N(CH3)3)2CrOy4 +
2CI

R-N(CHz):Cl + K* +
N(CHs3)3)KCrO4 + CI

CroZ — (R-

2.NGUYEN LIEU VA PHUONG PHAP
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Hinh 1. So 6 bién tinh bong vai bang m-
DMDHEU va choline chloride

Hoa chat dung trong thi nghiém 1a m-
DMDHEU 30 % cua BASF, choline chloride 98
% tir An D9, KZCFO4 , KH 2ASO4 , hhua trao
ddi anion GA13 tr An D¢ va nude cit mot 1an.
Céc hoa chit dugc pha trong nude cit dé tao cac
dung dich c6 ndng d6 xac dinh va khong qua xur
ly gi thém. Bong vai vai 100 % cotton dugc su
dung trong nghién ctru nay.

2.2. Qui trinh bién tinh bong vii

Bong vai dugc ngdm véi dung dich hdn hop
m-DMDHEU 5 % va choline chloride 10 % da
diéu chinh pH thich hop (pH=3-4) trong thoi gian
01 ngay dé hon hop thdm déu va siu vao bén
trong cac xo soi; loc léy vat liéu dem phoi kho
dén do 4m nho hon 15 % rdi hoat hoa & 140 °C

trong 1 gid. Vat liéu sau khi hoat héa dugc rira
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sach bang nudc cat, sau d6 phoi kho ty nhién roi
bao quan trong cac bao plastic.

2.3. Thiét bi nghién ctru

Nong d6 ion cromat dugc phan tich trén may
pho hap thu nguyén tir (AAS) SHIMADZU AA
— 6300 va ndng d¢ ion asenat (V) dugc phan tich
trén may ICP-MS Agilent 7500 tai phong Hoa
phéan tich — Pai hoc Khoa hoc ty nhién Tp.HCM.
Vat liéu trudc va sau khi bién tinh duogc chup
SEM trén may Hitachi S-4800 tai phong Cong
nghé Nano — Trung tim Nghién ctru trién khai —
Khu Cong nghé cao Tp.HCM va chup phd FT-IR
trén may TENSOR37 tai PTN trong diém vat liéu
Polymer & Compozit, Pai hoc Bach khoa
TP.HCM..

3. KET QUA VA THAO LUAN
3.1 Khio sat thoi gian bién tinh bong vai

Tién hanh xtr Iy miu theo nhu quy trinh trong

muc 2.2, khao sat thoi gian bién tinh thay doi tir

0 gio dén 3 gio. Xac dinh mic ting khdi lugng
kho tuyét dbi (KTD) cta cac mau trudc va sau
khi bién tinh; két hop dénh gia dung luong xir Iy
ion cromat tdi da trén cac mau dung dich cromat
¢ cing ndng d6 200 ppm, thé tich 200 ml va
pH=7.6 tai nhiét &6 phong (28=+5 °C) trong

thoi gian 12 gio. Két qua thi nghiém duoc trinh
bay trong bang 1.

Ta nhan thiy c6 sy thay doi dang ké khoi luong
va dung luong xt 1y ion cromat cta vét li¢u trudc
va sau khi say. Tai thoi diém 0 gio mic ting khdi
luong vét li¢u trén 1 gam vt licu KTD ban dau
hau nhu khong dang ké va dung luong xtr 1y ion
cromat rat nho. Diéu nay 1a do tai thoi diém 0 gio
khong xay ra phan tng gitra m-DMDHEU va CC
(choline chloride) voi vat li€u va ion cromat chi
bi xtr Iy bang qua trinh hap phu.

Mirc tang khéi luong dat cuc dai tai 0,31 g/g
KTD ¢ thoi diém 1,5 gio, con dung lugng xir Iy
ion cromat dat cyc dai tai 0,142 mmol/g KTD &
thoi diém 1 gio. Két qua nay cho thay sau thoi
diém 1 gio khong con phan ung xdy ra gitta CC
voi vat ligu qua cdu néi m-DMDHEU. Miic tang
khdi lugng sau thoi diém mot gio 1a do phan tng
tiép gitra m-DMDHEU ty do vdi cau ndi m-
DMDHEU hodc véi nhom —CH ,OH trén
cellulose. Sau thoi diém 1,5 gio, muc ting khdi
luong va dung lugng xtr Iy ¢6 xu hudng giam la
do phan tung tao lién két ngang cua cau ndi m-
DMDHEU. Két hop dung lugng xir 1y véi mirc
tang khéi lwong cua vat lidu theo thoi gian sdy, ta
chon thoi gian sdy t6i vu 1a 1 gio.

Bang 1. Mirc ting khdi lwong va dung lugng xir I ion cromat t6i da theo thoi gian

Thoi gian | Khdi lwgng KTD Khéi lrgng Khéi lwgng | mmol CrO+% /g
say (Gio) ban dau (g) KTD sau say (g) | tang/KTD (g/g) KTD
0 0,9281 0,9540 0,03 0,018
0,5 0,8087 0,9570 0,18 0,088
1 0,9240 1,1488 0,24 0,142
15 0,9375 1,2275 0,31 0,130
2 0,9298 1,1891 0,28 0,112
3 0,9324 1,1900 0,28 0,094
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Bang 2. Muc tang khdi luong va dung luong xir Iy ion cromat t6i da theo nong d6 CC

. . . mmol
x i . Khoi lwgng KTD Khoi lwgng Khoi lwgng
MAu thi nghi¢m . f 5 CrO4* Ig

ban dau (g) KTD sau say (g) | tang/KTD (g/g)
KTD
15 % m-DMDHEU 0,9300 2,1864 1,35 0,012
10% CC 0,9378 0,9814 0,05 0,024
5% m-DMDHEU + 2 % CC 0,9130 1,2204 0,34 0,088
5 % m-DMDHEU +6 % CC 0,9003 1,1840 0,32 0,124
5 % m-DMDHEU + 10 % CC 0,9240 1,1488 0,24 0,142

3.2 Khao sat ty 1€ mol giira choline chloride va
m-DMDHEU

Tién hanh xir Iy mau nhu quy trinh trong myc
2.2, thay d6i ndng d6 CC tir 2 % dén 10 %. Két
qua thi nghi€ém dugc trinh bay trong bang 2.

Két qua cho thiy m-DMDHEU c6 phan tmg véi
cellulose nhung khong c6 kha ning trao ddi ion,
con CC khong c¢6 phan tng truc tiép 1én cellulose
vi mire chénh 1éch khéi luong trude va sau khi
siy khong dang ké. Dbi voi hdn hop m-
DMDHEU va CC néu ta giit nguyén néng d6 m-
DMDHEU va ting ndng do CC thi muc ting khbi
luong giam nhung dung lugng xu ly lai tang.
Diéu nay giai thich 1a do ¢ ndng d6 CC cao, cac
phén tir CC chiém lay tim — CH, — OH nhiéu hon
va ngin can phan tdr m-DMDHEU tiép xtc va
phan tng véi tdm nay, din dén muc ting khdi
lwong giam; nhung bu lai & nong d6 CC cao thi
CC phan tmg véi cau ndi m-DMDHEU nhiéu
hon, dan dén dung luong xur 1y ting.
3.3 Anh SEM va phd FT-IR ciia bdng vai truéc
va sau khi bién tinh

Tién hanh chup anh SEM va do phd FT-IR
clia bong vai trude va sau khi bién tinh. Két qua
duoc trinh bay trong hinh 2.

Két qua ngoai quan cho thy vat liéu trude khi
bién tinh c6 mau tréng con vat liéu sau khi bién
tinh ¢6 mau vang nhat; c6 ciu trac cing va dai
hon so véi vat liéu trude khi bién tinh. Két qua
SEM cho théy céc bo soi cua vat liéu sau khi bién
tinh ¢6 kich thudc chidu ngang khong thay doi
nhiéu so véi vt lidu trude khi bién tinh va ¢ vao
khoang tir 10 um dén 15 um.

Két qua do phd FT-IR cua vt liéu sau bién tinh
¢6 xuat hién thém miii dao dong & s song 1708
cml, day chinh la dao dong ctia nhém C=0 trong
nhém urea N-CO-N vong 5 canh. Diéu nay ching
t6 c6 phan tng éte hoa xay ra gitta cau ndi m-
DMDHEU véi bong vai.

3.4 Khio sat dung lweng xir Iy ion cromat toi
da theo pH

Tién hanh danh gia dung lugng xir 1y ion cromat
t6i da trén 3 mau dung dich cromat c6 cting ndng
d6 200 ppm va thé tich 200 ml nhung c6 gia tri
pH khéac nhau. Mdi mau dung dich cromat dugc
ngdm v&i khoang 1 gam vat liéu KT trong cdc
500 ml tai nhiét d6 phong (28 % 5 °C) trong thoi
gian 12 gid; sau d6 dem loc va do ham lugng
cromat con lai . Két qua thi nghiém duoc trinh

bay trong bang 3.
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a- Vat liéu truéc khi bién tinh b- Vét liéu sau khi bién tinh

Hinh 2. Anh SEM va phd FT-IR cua bong vai trude va sau khi bién tinh
Bang 3. Dung luong xir 1y ion cromat tdi da theo pH
Miu pH Mobi truong Khdi lrgng KTD (g) mmol CrO4* /g KTD

3,2 Axit 0,86 0,178

7,6 Trung tinh 1,06 0,142

10,0 Bazo 0,90 0,036

Két qua cho thdy trong mdi truong axit vat lidu
xtr 1y ion cromat t6t hon trong méi trudng trung
tinh va bazo. Pac biét trong mdi trudng bazo thi
kha nang hap phuy va trao ddi ion ciia vét ligu giam
manh va hdu nhu khong con kha nang xir ly. Didu
nay la do trong mdi truong bazo co6 sy hién dién
ctia ion OH", ion ndy canh tranh hip phu va trao
d6i ion véi cac tam hap phu trao ddi ion trén vat
lidu v6i ion cromat; dan dén kha ning hap phu
trao ddi ion cua vat liéu véi ion cromat giam
manh. Con trong mdi trudng axit bong vai bién
tinh xir 1y ion cromat t6t hon trong méi truong

trung tinh 1a do ion cromat ton tai dudi dang ion
bicromat Cr,07 2. ion ndy c6 cung dién tich -2
nhung ¢6 M=216 g/mol cao hon gin gip ddi so
v6i ion CrO4 2 ¢6 M=116 g/mol; din dén voi
cling mét s lugng tdm hap phu nhu nhau trén vét
liéu thi trong moi truedong axit s€ xtr Iy ion Crom
hiéu qua hon.

3.5 Khio sat hi¢u suit xir li ion cromat trén
¢0t mod hinh

Dung dich chira ion CrO4% c¢6 ndng d6 200 ppm
tai pH=7,6 dugc st dung lam dung dich m6 hinh
dé danh gi4 va so sanh hiéu suét xir ly giita bong
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véi bién tinh va nhua trao ddi anion manh. Dung
dich mé hinh dugc cho qua cot c¢6 chidu cao
H=220 mm, duong kinh D=45 mm tai nhiét do
phong (28 2 °C) véi tc do loc 5 ml/phit. Két
qua thi nghi€ém dugc trinh bay trong bang 4.

Bang 4. Hi¢u suat xir Iy ion CrO4>

trén ¢t mo6 hinh

Loai vat liéu Bong vai Nhua
bién tinh | anionit

Khéi lwong vat lidu (g), 10,44

(KTD)

Téc @6 loc (ml/phiit) 5

Thé tich loc (ml) 200

Nong do trudc loc 200

(ppm)

Nong d6 sau loc (ppm) <0.1 5.8

Hiéu suat (%) >99.95 97.10

Két qua cho thiy bong vai bién tinh c6 kha
nang hap phu va trao d6i ion cromat véi hiéu suat
tdt hon nhua anionit; hiéu suit xir 1y ion cromat
ctia bong vai bién tinh cao hon 99.95%; con gia

tri nady o nhya anionit 1a 97,1 % tai pH=7,6.

3.6 Khio sat hi¢u sudt xir li hén hgp ion

cromat va asenat trén cgt mé hinh

Dung dich chita hdn hop ion CrO4* va H,AsOy
tai pH=7,0 dugc st dung lam dung dich m6 hinh
dé danh gia va so sanh hiéu suét xir Iy giita bong
véi bién tinh va nhya trao d6i anion manh. Dung
dich m6 hinh dugc cho qua cft co chiéu cao
H=220 mm, duong kinh D=45 mm tai nhiét do
phong (28 2 °C) vai toe d6 loc 5 ml/phut. Két
qua thi nghi€ém duogc trinh bay trong bang 5.

Két qua cho théy su hién dién cia ion asenat
khong anh huong dén kha niang hp phu trao d6i

ion cromat ctia bong vai bién tinh. Bong vai bién

tinh c¢6 kha nang hép phu trao ddi ion cromat va
asenat v6i higu sudt gan nhu hoan toan tuong tng
14 99,9 % va 99,6 %; con gia tri nay & nhya trao
d6i anion twong tng 1a 98,0 % va 97,6 % tai
pH=7,0.

Bing 5. Hiéu suat xtr Iy hdn hop ion CrO4% va
H2AsO4 trén cOt mo6 hinh

Anion cin xir ly CrOs> | H.AsOx

Khéi lugng vat liéu (g), 10,44
(KTD)

Téc @6 loc (ml/phiit) 5

Thé tich loc (ml) 200

Nong d6 trudce loc (ppm) | 100 50

Bong |Nong d6 sau| <0,1 0,2
vai loc (ppm)

bien sy sudt (%) | >99,9 | 99,6
tinh

Nhua Néng do6 sau 2,0 1,2
Anionit |loc (ppm)

Hiéu suit (%) 98,0 97,6

4. KET LUAN

Két qua nghién ctru cho thiy c6 mot sy gia ting
dang ké kha nang hap phu va trao doi ion cromat
ctia bong vai sau khi bién tinh bang dung dich hdn
hop m-DMDHEU va choline chloride so véi
bong vai trude khi bién tinh. Khi so sanh v&i nhya
trao d6i anion thi bong vai bién tinh c6 kha ning
xtr Iy ion cromat, asenat (V) trong dung dich hon
hop tdt hon nhya trao ddi anion tai pH=7,0. Diéu
nay chimg t6 m-DMDHEU la mot cau ndi hiéu
qua dé gin choline chloride 1én bong vai va mé
ra huéng nghién ctru méi dé tong hop vat lidu
anionit lignocellulose tir cac phu phim néng
nghiép khac dé xir Iy cac cac kim loai ning &
dang anion trong dung dich nudc.
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Apply modified cotton by m-DMDHEU and
choline cloride to separate ion CrO;™, H,AsO; in

water solution
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ABSTRACT
In this article, cotton is modified by m-
DMDHEU and choline chloride. The modified

cotton can adsorb and ion exchange ion CrO;~

, H,AsQO, in water solution as effectively as
anionit resin. The material are activated by
soaking in 24 h with mixed m-DMDHEU and
choline chloride, then dried and activated in 1 h
at 140 °C, all residual reactants was removed by

water. Adsorption and ion exchange process
were studied with a model solution contained ion
CrO/", H,AsQ; in different conditions.
Results showed that the modified cotton is able to
adsorbion CrO?~ and H,AsO; of the model,

solution is nearly completely, respectively 99,95
% and 99,60 %; the values of anionit resin is
respectively 97,99 % and 97,60 % at pH=7,0.

Keywords: Cotton, anion exchange resin, m-DMDHEU, choline chloride.
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