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SUMMARY

STUDY ON REMOVAL OF COLORED OF DB-CC DYE USING
ELECTROPHORETIC DEPOSITION METHOD

This paper presents the results of dyeing removal study (Dianix® Blue - CC, DB-CC) by
electrophoresis deposition method (EPD) using graphene oxide (GO) as the adsorbent. Physical and
chemical analysis methods such as FT-IR, XRD, UV-Vis and SEM have been used to analyze the
characterization of obtained GO materials. The Zero-charge point (pHpcz) was obtained 2.81.
Parameters such as pH, electrolysis time and potential in EPD experiments, and NaCl concentration
were selected to study. The results found the appropriate conditions are pH 2.8, electrolysis time of 180
s, electrolysis potential of 10 V and NaCl concentration at 1 g / L. Under these conditions the color

removal efficiency has reached 99.92%.

Keyword: DB-CC dye, EPD method and graphene oxide.

1. MO PAU

Trong nhiing niam gan ddy, kinh té trén thé gigi
ciing nhu Viét Nam ngay cang phat trién, trong
d6 c6 nganh dét nhuém chiém kim ngach xuat
khau cao cua Viét Nam [1, 2]. Song, viéc cai
thién moéi truong bi 6 nhidm tir cac héa chit
doc hai thai ra cia nganh dét nhuém nhu pham
nhudm du thira, chat hoat dong bé mat, cac ion
kim loai nang, téng chét rin hoa tan va céc
chat hitu co dang 1a mét van dé dang lo ngai
[3, 4]. Hién nay trén thé gisi va Viét Nam, mot
s6 phwong phap nhu hép phy, keo tu, két tua
hoéa hoc, oxi héa va oxy héa tang cuong,... da

121

duoc &p dung dé loai bo pham nhudom trong
moi truong nudc. Mdi phuong phap déu co
nhitg wu va nhuge diém riéng, song phuong
phép hap phu 1a mét trong nhiing phuong phap
duoc ap dung rong rai va mang lai hiéu qua
cao [3-5].

Graphen va graphen oxit do c6 nhiéu wu diém
nhu dién tich bé mat 16n, dung lwong hip phu
cyc dai lon va cd kha nang tuong tac giira
pham nhuém va cac vat liéu trén co so graphen
[6-9]. Chinh vi vay, hién nay duoc rat nhiéu
nha khoa hoc trong va ngoai nudc quan tam



nghién ctru trong linh vuc hap phu dé loai bo
pham nhudém trong méi trudng nudc.

Phuong phap dién di ling dong (Electrophoretic
deposition, EPD) 1a mét trong nhitng phuong
phép dién hda bé tro cho qua trinh tong hop vat
ligu va c6 mot s6 uu diém nhu hé thiét bi don
gian va gia thanh ré, téc do ling dong nhanh va
dé dang kiém soat [6,10-12]. Vi viy, phuong
phép EPD c6 tinh kha thi cao khi két hop véi
vat liéu graphen oxit trong viéc loai bo phém
nhudm ra khoi méi truong nudc.

Trong nghién ctru nay, GO dugc tong hop dé
lam chét hap phu mau két hop véi phuong
phap dién di ling dong nhim loai bo mau
pham nhuém DB-CC khoi méi trudng nudc.
Tinh chat cua GO ciing nhu cac diéu kién trong
qué trinh dién di ling dong s& dwoc trinh bay
chiét tiét & phan tiép theo.

2. THUC NGHIEM

2.1. Hoéa chat va thiét bi

Céc hoa chit sir dung déu 1a hoa cht tinh khiét
phén tich cia hang Merck (Puc) va Trung
Quéc. Graphen oxit (GO; 1,0 mg/mL) duoc
téng hop theo Tour va cong su [13]. GO dugc
phan tan trong dung méi 1 nuée cat va siéu am
trong 2 gio & 50 °C. Thudc nhuém phan tan
ding trong nganh dét, c6 tén thuong mai la
Dianix® Blue - CC (DB-CC) cuta hang Dystar
Group, Singapore.

Phwong phap phd hong ngoai (FT-IR) dugc sir
dung dé xéac dinh mot s6 nhom chuc cia GO, do
trén thiét bi IR Prestige-21 Shimadzu, Nhat Ban.
Nhiéu xa tia X dung dé x4c dinh c4u tric vat lidu
dugc thyc hién trén may D8 Advance, Bruker,
buc. Hinh thai cta vat liéu duge nghién ctru bﬁng
phuong phap hién vi dién tir quét trén may SEM
JED-2300, JEOL, Nhat Ban. Phuong phap quang
phé) hép thu phan tir (UV-Vis) duogc thuc hién
trén may Jasco V-630, Nhat Ban. Thiét bj cép
ngudn mot chidu (DC Power Supply) ctia hing
Yihua 305D, Trung Qudc duoc sir dung trong
phuong phap EPD.

2.2. Thi nghiém

Quy trinh thi nghiém theo phuong phap EPD
duoc thuc hién nhu sau: léy chinh xéc thé tich
cac dung dich theo thtr tu 1a dung dich dém cé
pH khac nhau, dung dich chét dién ly (NaCl),
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dung dich GO (1,0 mg/mL) va phim nhudém
DB-CC. Cudi cing lap dit vao h¢ EPD. Anh
huong cua cac yéu t6: pH, nong do dung dich
NaCl, khdi lugng GO, thé va thoi gian dién
phéan duoc khao sat theo phuong phap don bién
va céc thi nghiém déu duoc tién hanh tai nhiét
d6 phong.

3. KET QUA VA THAO LUAN

3.1. Tong hop vat ligu graphen oxit va dic
trung vat liéu

Hinh 1a, cho thiy GO duogc tong hop theo
phuong phap Tour va cong su [13] dd xuat
hién mét sé nhom chirc chtra oxy. Cu thé 12 su
c6 mat caa nhém alkoxy (peak 1) & sé song
1055 cm? (vc.o). Peak 2 xuét hién kha rd tai
sb song 1209 cm* minh ching cho su cd mat
cta nhém epoxyl (vc-o-c). Peak 3 dao dong &
1395 cm ¢6 thé 12 nhém chirc COO™ (veoo. ).
Mt khac, peak 4 tai 1632 cmt thuoc lién két
d61 C=C (vc=c) trong vong thom. Trong khi do,
peak 5 dao dong tai 1732 cm™ chung to trong
san pham xuit hién lién két C=0 (vc=o) cua
cac nhom carboxyl hoac/va carbonyl. Cudi
cing, dinh peak 6 ¢ 3445 cm™ dic trung cho
su hap phu manh caa nhém hydroxyl (von) qua
qua trinh oxy héa graphit. Didu nay hoan toan
tuong thich voi cac két qua nghién ciru cua cac
tac gia khac [14,15].

San pham GO ciing dugc dem do nhidu xa tia
X (XRD). Hinh 1b chi ra cuong d¢ cua graphit
va GO. Peak nhiéu xa dic trung & gdc 2 theta
(26) 1a 11,3° cia GO cho thay ring cac nhém
chira oxy trén tim graphit da hinh thanh, diéu
nay chung to qua trinh oxy héda graphit thanh
GO. Trong khi d6, peak nhidu xa & 26° cua
graphit da hoan toan bién mat.

Két qua & hinh 1c cho thiy tai budc séng 227
nm la do ¢6 sy dich chuyén dién tir tr  1én o*
trong lién két don —C—-C— va lién két doi —
C=C- trong vong thom ddi véi lai hoa sp?. Mat
khéc, tai buéc séng khoang 300 nm xuit hién
mot peak khong duoc rd rang, diéu nay co thé
giai thich 1 do dich chuyén dién tu tir n 1én 7>
cua lién két —C=0 ddi voi lai ha sp®. Nhu vay,
c6 thé két luan riang qué trinh téng hop GO da
thanh cong.

Anh SEM cuia vt liéu GO ciing cho thay cac
tam GO chong 1én nhau kha rd rét (Hinh 1d) va
san pham GO téng hop dugc dat cAu tric nam
trong vung kich thudc nano.



3.2. Xac dinh cwe dai hap thu va xay dung
dwong chuin caa cac pham nhugm

Chuan bi dung dich phdm nhuém DB-CC ndng
do 50 mg/L. Sau do, ly tam 2000 vong/phut
trong thoi gian 15 phit dé tich can khong tan.
Tiép theo, 1dy phan dung dich tién hanh quét
phd UV-Vis tir bude song 300 dén 800 nm
(Hinh 2a). Mt khac, chuén bi ddy dung dich
chuén ciia phdm nhuém DB-CC Véi ndng do
khéc nhau tir 5 dén 500 mg/L. Tiép theo, do do
hap thu quang (Abs) tai budc séng 615 nm. Tur
c4c gia tri Abs va ndng do, xay dung cac dudng
hdi quy tuyén tinh véi r2 12 0,9999 (hinh 2).
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3.3. Xdc dinh diém ding dién cua vat ligu
graphen oxit
Chuén mét diy dung dich KNOs ndng d6 0,01
M. Tiép theo diéu chinh pH cua dung dich
KNOs bang dung dich HC1 0,1 M va NaOH 0,1
M dé thu dwoc cac gia tri pH tir 2,03 dén
10,99. Sau do, can chinh xac 0,1000 gam vat
liéu GO va cho vao cac binh c6 pH khac nhau.
Tién hanh dua 1én may lic va lic véi tée do
240 vong/phut trong vong 24 gio. Sau qua
trinh lic, loc qua gidy loc ¢6 kich thudc 15 1a
0,45 um va do pH cua cac dung dich thu duoc,
két qua thé hién & hinh 3.
Dya vao cac nghién ctu cua cac tac gia
[12,16], diém déng dién (pHzec) cua vat lidu
GO xac dinh dwoc gia tri la 2,81. Nhu vay, khi
pH cta dung dich nhé hon 2,81 thi GO tich
dién duong, ngugc lai khi pH 1én hon 2,81,
GO tich dién am.
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Hinh 3. Pé thi biéu dién moi quan hé giia gid

tri pHz va pHc cia dung dich KNO3; 0,1 M (a),

GO trong dung dich KNOs 0,1 M (b) va duwong
xdc dinh diém ddng dién cia GO (C)

3.4. Anh hwéng ciaa mot s6 yéu tdé dén hiéu
suét loai b6 pham nhuém DB-CC

Theo Besra [4] va Boccaccini [6], cac yéu td
can khao sét cua phuong phap EPD bao gom
pH, nong do chat dién ly, thé (Eqep) va thoi
gian (tuep) dién phan.

3.4.1. Anh hwéng cia pH

Khi gia tri pH cua dung dich tir 1,03 dén 2,83,
thi hiéu suat tang va co hiéu suat rat cao, dao
dong tr 92,50 % dén 99,73 % (hinh 4a). Tuy
nhién, khi pH Ién hon 2,83, hiéu suit c6 xu thé
giam dan tai pH 5,25, hiéu suat chi dat 71,08
%. Nhu vay, hiéu suit loai bo mau thubc
nhuém DB-CC chi thuan lgi trong méi truong
axit manh. Két qua thuc nghiém thu dugc cho
thdy c6 thé do lién quan dén diém dang dién
cia GO (2,81) va qua trinh khir GO thanh
graphen oxit & dang khu (rGO). Mat khac, ¢
didu kién thi nghiém Egep= 10 V VA tgep= 10
pht véi ty 1& DB-CC/GO 1a 5/1 (wiw) va pH
2,83 cho hiéu suit & cao nhat. Nhu vay, gia tri
pH thich hop tir 2,33 dén 2,83.

3.4.2. Anh huwong cia thoi gian dign phan
Khi kéo dai thoi gian s& dan dén su két khéi
gitra cac 16p GO va vi vay ma kich thude hat
s& tang va do xbp khong dong déu [20], diéu
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nay dan dén hiéu suat loai bo thudc nhuom
cling giam. Mat khac, theo Besra [11] khi ting
thoi gian va thé dién phan ciing dan dén bé day
caa cac lop vat liéu tang 1én va mat do dong thi
giam. Qua két qua thi nghiém & hinh 4b cho
thay hiéu suat loai bo cia DB-CC dat 98,91 %
tai 120 gidy, song v6i mong mudn loai bo triét
dé hon, thoi gian dién phan kéo dai 180 giay
duoc lya chon.

3.4.3. Anh huwong ciia thé dién phan

Tir hinh 4c, nhan thay khi thé tang dan tir 2 dén
6 V, hiéu suat loai bo tuong tmg tang dan tur
68,06 dén 99,46 %. Nhung khi tiép tuc ting
dén 30 V thi hiéu suat loai bo hau nhu thay ddi
khong dang ké. Theo Besra [11] va Diba [17]
cho rang khi thé &p vao kha cao sé& gay ra dién
truong 16n va do dé6 ma dan dén maot sé hién
tuong nhu: i) Téc do di chuyén cua cac hat
nhanh hon; ii) Kich thuéc cia hat tang; iii) Toc
do Iéng dong s& nhanh. Qua céc két qua thuc
nghiém, twong ty nhu ddi véi viéc khao st anh
huéng cua thoi gian dién phan dé loai bo mau
V6i hiéu suat cao hon, lya chon thé dién phan
la10 V.

344, Khio sit inh huvng ciia néng dg natri clorua
Nong d6 caa chéat dién ly trong dung dich
déng vai trd quan trong trong qua trinh cua
phuong phap dién di ling dong. Tha nhat la
dé tang d6 dan dién cua dung dich, thw hai la
tao ra mot dién truong gitra bé mit cua hai
dién cuc do ap thé mot chiéu. Thong thuong
chét dién ly manh c6 hé s tai lon, trong khi
d6 do céu trac cua vat liéu da hap phu pham
nhuém cong kénh hon s& di chuyén cham.
Chinh vi vay, anh huong dén téc do ling
dong diéu nay duoc thé hién rd ¢ hinh 4d.
Két qua cho thiy khi nong d6 ting tir 0,25 dén
1,00 g/L thi hiéu suit loai bo mau ciing ting
dan va dat trén 99 %. Tai nong do 1,00 g/L thu
duoc hiéu suat loai bo 12 99,92 %,va gia tri cua
nong d6 nay cua dung dich NaCl dugc lua
chon la thich hop.
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Hinh 4. Higu sudt logi bé mau thusc nhugm
DB-CC ¢ cac giatri pH (), thoi gian dién
phan (b), thé dién phan (c) va nong do dung
dich NaCl khéc nhau (d)
Piéu kién thi nghiém: Thé tich téng cong 40
mL; CGoI 6,25 mg/L; CDB-Cc: 593,75 mg/L;
dién tich dién cuc: 4 cm?; dung dich dem do
UV-vis c6 pha lodng 1,25 lan.
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4. KET LUAN
DPi ché tao thanh cong vat lieu GO bang
phuong phap Hummer cai tién dé sir dung 1am
chat hap phu pham nhuém bang phwong phap
dién di ling dong trong moéi trudng nudc
hodc/va mot sb nuéc thai trong cac nganh cong
nghiép khéac. Piém ding dién cia GO la 2,81.
Hiéu suét loai bé mau caa thudc nhom dat
99,92 % & diéu kién thich hop véi nong do
NaCl 1 g/L, pH 2,83, thoi gian dién phan 180
s va dién thé dién phan 1a 10 V. O diéu kién
nay hiéu sut loai bo mau da dat téi 99,92%.
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