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Abstract

Adsorbent was prepared from tea residue by H;SO,

24-dichlorophenoxyaceric acid (2,4-D)

Py (SEM)
(0.01-0.05 gy on 2,4-D removal efficiency by the TRA were

hdp nhan dang 10-6-2016

activation (TRA), and was applied o remove

from aqueous solution. The TRA was characterized by scanning electron
que. The of pH (1.5-11),

contact time (30-240 min), and the amount of adsorbent
also investigated. The results show that the time 1o reach

adsofption equilibtium, the optimal pH value for adsorption of 2,4-D and the the amount of adsorbent of TRA are 150

min, 2.5 and 0.05 g, resp ly. The
prepared TAC therefore acts as a premising adsorbent for the

dsorption capacity of TAC is 15625 mg/g. The as-
pesticide removal from the polluted water.
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1. MODAU

Vigt Nam 13 mét mrée ndng nghigp, trong dé san
xuft lia nude vin 1 chit yéu, lugng hda chit bao vé
thyc vit duge sir dung ngay tang, 8% dung thube trir
su, diét co piip ting ning sudt cly tréng, mang lai
I ich kinh t€ cho agudi dan. Hiw hét cac thude trir
sau ndy 1 nhitng hop chit hinu co bén vimg khong bj
phin hiy trang mdi truémg theo thai gian, tham chi
khi di chuyén tir viing ndy dén ving Khic, c6 thé rit
xa véi ngudn xuit phat ban ddu vin khong bi bién
48i. Thude trir sdu cén ¢ hai cho cuéc séng vi doc
tinh, giy ung thus va dot bién gen cda n6. Anh huong
¢6 hai cus thuéc trir sdu déi véi stic khée con ogudi
va mdi truimg da din dén viée dp dung phap luat
nghiém ngit ve udng chit lugng nwdc & nhidu quéc
gia.... D& xit ly logi thudc trir sau, thude digt c6, c6
thé sir dung mot s& phuong phap sau: quang héa, oxi
héa, hiéu khi, ozon toéa, hap phy.... Trong dé hip
phu i mt trong nhimg phuong phip c6 nhiéu wu
difm 50 i chc phuong phip vi cac vit ligu sit dyng
lam chit hip phy twong 481 phong phé, dé didu ché,
khoug ¢t tién, than thién v6i msi triremg [1-8]. Cac
nghién ciru v& chit hip phy r¢ tidn, higu qua duge
ché 10 tr vat ligu tyr nhién hodic vit ligu phé thai
troug céc hogt ddng cong nghigp va nong nghig
hign W van d& thu hit dugc SW quan tAm ciia rit
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nhiéu cic nhra khoa hoc trong va ngodi nude. Bai bio
nay trinh bdy két qui nghién clru sy hip phy thuéc
diét 8 2,4-D rong méi tredmg nudre cia vt ligu hip
phuché tao tir b che.

2. THYC NGHIEM
2.1. Cbé tgo viit liga hp phy ti bi ché

Ba ché dugc nira sach ding nuée cit dun s6i dé
loai bo tét c4 cic hat bui bin. Vit ligu thu duge sau dé
dugu phin mg véi voi axit H,SO, néng 4§ 98 % (ty
¢ khoi lugng ba ché:thé tich H;SO,= 1:1,5), duy tri
nhiét 46 90 °C trong 4 gio. Hn hop sau phan tmg
duge 1am agui dén nhigt 4o phong va duge loc qua
phin loc, rira sach nhiéu fin voi nuée cit, trung hoa
bing dung dich natribicarbonate 1 % d€ logi bo axit
du. Sau d6 tiép e duge rira sach phidu lin véi nude
cat, lam kh tai 120 °C trong 24 gitr bing m sdy. Vat
li¢u thu dugc c6 mau den mang ra nghién aho trong
cdi ma ndo, rdy dén kich thuéc khodng 180-300 pm
VA baa quén trong binh hitt 4m (5], Vit ligu nay duge
kihiéuﬁm.l-{‘mhméihoccﬁamduqckhéoséx
sir duog kinh hién vi dién tir quét Hitachi SU 8000
hoat dong tai dign thé i 1S kV. Tht ca cac phép do
trén duge tién banh tai Khoa Khoa hoc vi Ki thugt
Vit ligu, Dai hoc Giao thong Quéc gia Dai Loan.
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2.2, Nghién ciru hap phy 2,4-D cia TRA bing
phewong phip bip phy mé

2.2.1. Khio séif énh huimg ciia pH

Cén khoing 0,05 gam TRA rdi cho vio binh
eclen dung tich 100ml, cho thém vio binh 25 mL
dung dich 2,4-D (Sigma-Aldrich, 97 %) nong 46 1(?0
mg/L, diéu chinh pH trong khoang tir 1,5 dén 11, lic
déu trong théi gian 150 phit & nhigt dg phong
(~25 °C) véi tc dp 200 vong/phit.

2.2.2. Khdo sdt dnh huong ciia thoi gian

Cin 8 miu v6i khéi hgng cho 1 miu 1a 6.05
gam TRA cho vio 8 binh eclendung tich 100 ml, sau
d6 che vio binh 25 ml 2,4-D ndng 43 xdc dinh, didu
chinh pH dén gia trj 2,5, lic trong cac khoing thi
gian tir 30 dén 300 phitt trén may lic & nhigt dp
phang (~25 °C) voi the 45 200 vong/phit.

2.2.3. Khéo sdt anh huomg cia khii lugng TRA

Cén TRA viio mdi eclen ¢6 dung tich 100 ml véi
khoi lwomg 1An legt I3: 0,01 ¢én 0,3 g Cho tidp vaa
mdi eclen 25 mL dung dich 2,4-D cb néng
d6103,605 mg/L (48 dugc xdc dinh chinh xic ndng
85). Didu chinh gid trj pH bing 2,5; lic déu trong
thisi gian 150 phit & nhigt ¢ phang (~25 C) véi the
@5 200 vong/phit.

2.2.4. Khdo sdit énh neomg ciia nhiéi d

Chudn bj céc eclen c6 dung tich 100 mL, m3i binh
chia 0,1 g TRAva 25 mL dung dich 2,4-D c6 ndng
45 98,369 mg/L (4 duge xic dinh chinh xéc nén,
dé). Ding dung dich NaOH 0,1 M va HCI 0! M dé
dicu chinh pH ciia dung dich dén gidtri pH bang 2.5.
Tién hinh gia nhiét cho cdc dung dich trén may
khudy tir gia nhigt v6i thii gian 13 120 phit, tAc b
200 vong/phit & cc gi tri nhiét 49 twong img 11 23,
30,40, 50°C (z1 °C).

Néng d6 truée va sau khi hép phy cia 2,4-D
trong dung dich dwye xéc djnh bing phuong phap do
quang.

- Dung lueng hip phu tinh theo <ong thic:

o (C,=C v

m

Trong d6: V i thé tich dung dich (1), m Ta ki
lul'qng chat hip phy (g), C, 14 n ng 4 dung dich ban
dau (mgfl), Cuy, 14 ndng 85 dung dich khi dat can
bing hap phy (mg/l), q 14 dung lugng hép phy 1ai
théi diém can bang (mg/g).

- Dung lugng hiip phy cyc dai duox xac djoh theo
phong trink hip phy Langmuir dang tuyén tinh:
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Trong d6: qu, 14 dung lugng hip phy cye
(me/g), b I hing s6 Langmuir.

4. KET QUA VA THAO LUAN
3.1. Két qui khio sit dic didm bi mjt cia

Két qui chyp SEM cila bii ché va TRA dirge trinhs
by trong hinh 1 va 2. C6 thé nhiin thy, bé mit cig
TRA khéc biét 18 rét so véi bi ché ban diu do sy’
xut hign cdc cdu tric xbp va lép. Két qué niy
chitng t TRA ¢6 kha ndng Iam vat liéu hp phy.

Hinh 2. Hinh thai hoc bé m3t cia TRA
3.2. Khao sit anh buémg ciia pH

Qué trinh hép phu bj anh hudng rét nhidu béi pH
ctia mbi trudmg, Sy thay dbi pH cila i trudmg din |
dén sis thay ddi vé ban chit cita chit bi hép phy, che ' -
nhém chir bé mat, thé oxi héa khir, dang tdn tai cia
hop chit d6. Vi vy, pH ludn 1a yéu & diu tien vi
quan trong anh huéng 161 tht cé ok qué trinb xi § |
mai truomg nuoc hifn oay. Viée xic djnh duge
khoing pH nhdt djnh ¢ho mot qué trinh nao d6 & ¢
dat hi¢u qua cao nhdt 14 khong thé thiéu duge. Hinh
3 cho thiy, khi gid tri pH ting thi higu sudt hdp phy £
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24-D ciia TRA gidm din. Didu nay dugc gidi thich
nhy sau: 24D 13 axit yéu voi pKa nim trong
khaing 2,6-3,0 [8], ai cdic id tri pH I6m hon cic gid
trj pKa, thude digt cé 2,4-D thn tai chi yéu & dang
anion bay khi gid tri pH ting ¥n, mirc d§ phan ly
cita phin tir 2,4-D tang Ién. Do d6 lam gidm higu
sult hip phy ciia TRA. Ngoai ra, tai cic gid tri pH
lm b mat TRA s& phai tich diéo tich 4m va 2,4-D
tn tai & dang anion, do @5 xuit hign I diy tinh
dign gitia bé mit TRA vi 2,4-D & dang anion. Vi
vy chiing i chon gi4 trj pH = 2,5 sir dung cho cic
thi nghiém tiép theo,
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Hink 3: D3 thi biéu dién sy phy thuc cia hign sudt
héip phy 2,4-D ciia TRA vio pH

33, Khio sit hoi gian dgt cin bing hip phy

Két qui kbio sit anh huéng ciia pH dén kha
niing bAp phy 2,4-D dugc chi ra & hinh 4.

=2 ——Co=152,014
L (e
80 Co= 76,258,
(mg)
7 —a—C0=105,77
0 5 (mgft)
50 ——— t(phif)
20 120 220 320

Hinh 4: DS thi biu dién sy phy thude cia hisy
sudit hip phy 2,4-D cia TRA vao thoi gian

Tir binh 4 cho théy, cic dwimg @8 thi bidu difn
sy ph thufe cia bigu suft hip phy 2,4-D vao thai
gian khi khio sat & nhitng ndng dd khic nhau déu
cho déng digu @3 thj nhy nhau. Cu thé Ia: trong
khodng thési tir 30-240 philt, higu sudt hip phy ting
twong d6i nhanh tir 30-150 pht vA tang theo quy
tujt gin nh tuyén tinh va din én jnth trong khodng
thii gian 150-300 phit. Do vay, thoi gian dat cin
biing hdp phu 13 150 phit. K&t qua nay duge sit dyng
cho céc thi nghiém ti€p theo.
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Ché tgo chdt hdp phy tir ba che.,,
3.4, Khilo sit inh hirimg cin khéi lugng TRA

Hinh 5 la 45 thi bidu dién énh hwong cia khéi
lugng TRA dén higu sudt hép phy 2,4-D.

Tir hinh 5 nhdn thay, khi ting khdi lrgng TRA
higu suat hap phy 2,4-D tang, dung lugng hap phy
giam trong khodng khi lugng vit liéu hap phy duec
khio st (0,01-0,3 g). Pidu nay <6 thé If gigi do s
ting 1én ciia s6 vi tri cac tAm hip phu, Nguoge Iai
lugng 2,4-D di bj hp phy trén mt don vj trong
lrgng ez TRA gidm do ting khéi lwpng ctia TRA.
Tuy ohién dbi véi 2.4-D trong khoang khéi hrgng
TRA tang tr 0,01-0,05 g, higu suét hép phy ting
nhidu (tir 41,61 % dén 85,96 %), con khi khéi lugug
TRA ting tir 0,05-0,3 g thi higu suft hip phy ting
khéng dang ké. Do do, ching 16i lya chon khdi
lugng TRA biing 0,05 g cho cic nghiéx citu tiép theo
d6i véi 2,4-D.
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Hink 5: D6 thi biéu dién anh huéng
cita khoi lugng TRA dén higu sudt hip phy 2,4-D

3.5. Khio sét dnh héng cia nhigt 45

Két qui duge chi ra & hinh 6 cho thiy, khi ting
nhiét d thi ca higu suft hip phy va dung lugng hip
phy déu giam. Piu ndy chimg to syt hép phy 2,4-D,
ciia TRA 12 qué trinh t6a nhist. Vi viy, khi ting nhiét
5, <in bing hip phy chuyén dich theo chigu nghich
tirc 1am tang nng d¢ chét bj hép phy trong dung dich
va din dén lam giam hiéu sudt va dung lugng hip phy
cia qud trinh hiép phy. Didu nay cilng cho thiy sy hp
phu 2,4-D mrén TRA s hdp phu vat Iy (8.

N

—

o

aTmBEhan

E] E) m E ™

Hink 6: D6 thi biéu dién sy phy thuée higu sust
hap phy vio nhiét d¢
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3.6. Khio sit dung lugng hip phm theo mé hinh
hip pbu ding nhigt Langmuir

Chiing t5i tién hanh khio sit cén bén_g hij phy
theo md hinh ding nbit hip phy Langmuir. Két qua
duge thé hign trong cac hioh 7.

Ding Ve Thimh vé cong 5§

Tir 4 thj sy phy thuge cia lgq vao lgCe 481
syt hép phy 2,4-D cia TRA xéc dinh duge ¢ic b
56 ciia phirong trinh Freundlich (bang 2).

Bang 2: Cic hing s6 cia phuong trinh Freundlich,

| k n ]
[ 15,495 [ 2,677 ]

o

] R0

Hinh 7: Sy phy thudc C/qvio Cy ciia 2,4-D

Tir 8 thi bidu din sy phy thuge cia Culq (/1)
vio Cy, (mg/l) 481 véi 24D tinh duge céc gié i
dung iwong hdp phy cuc dai Que va hing sé
Langmuir b nhu saw:

Bdng I: Dung lwong hép phy cyre dai va hing sé
Langmuir
Dung Iwgng hdp phy cuc dai gues(mg/g) | 156,25
Hing 6 Langmuir b 0,0248

Tix céc két qua thye nghi¢m cho thiy hé sé hdi
quy tuyén tinh R? > 0,99 cho thiy qua trinh hp phy
24D tin theo md hinh ding nhiét hip phy
Langsnuir, hép phy xiy ra trén bé mat TRA Ia hip
phy don Iép.

3.7. Khdo sit qui trink hp phu theo mé hink
hip phy dang nhift Freundlick

Két qua dugc trinh bay & hinh 8.

Hink 8: DS thi biu dién sy phy thuge 1gq vao 1gCy,
86 i sy hép phu 24D

Mb hinh ding nhigt hip phy Freundlich mé t,
tuong ddi chinh x4c sy hip phy 24-D cia TR4 -
Diéu ny thé hign qua be sg trong quan R cia
dudmg dang nhi¢t hap phy 2,4-D 13 0,9436. Ty’
nhién md hinh ding nhi¢t hip phy Langmuir md
14 thich hop hon qua trinh hap phy 2,4-D cig
TRA so v&i mé hinh ding nbigt hip phy:
Freundlich, M4 binh ding nhigt hip phy
Langmuir thudmg dugc dp dun; cho qua trinh hip
phu don 1op, tit ci céc tim hap phy déu & trgng,
thi ddng nhét, m3i phén tir chi hdp phy trén mé
tim xic dinh va cée phan ti bj hip phy djc lép
khéng tuong tac véi nhau,

4. KET LUAN

- P bude diu ché 140 thanh cdng vit ligu hép
phu tir b ché bién tinh H,S0,.

- Khio sét dugc mot s yéu t& anh hueng dén
kha ning hip phy 2,4-D ciia TRA theo phuong phip
hap phy m& cho kit qua:

+ Thai gian dat can bng hép phy 1a 150 pht,

+ pH hdp phy t5t nhét d6i vai 2,4-D 13 2,5.

+ Lugng vit liu t8i wu cho sy héip phy 24-D14
0,05 .

+ Khi ting nhiét d3 tir 23-50 °C thi hi¢u suft hip
phu 2,4-D giam,

Xéc dinh dugc dung Iugng hip phy cyc dai
46i v6i 2,4-D 12 Quyy = 156,25 mglg.

. - Tir két qua titk todn theo mo hinh hép phy
ding nhi¢t Langmuir, Freundlich, cho phép ket lufn
qua trinh hp phy 2,4-D 14 qua trinh tba nhigt. Sy hlp
phy 2,4-D trén TRA I hip phy vt iy xdy ra don I6p.

. Viée sir dyung TRA 42 hp phu 2,4-D cho két qui
16, Cie két qua thu dwgc s& 12 co s¢ cho dinh huéng.
nghién ciu nhim img dyng TRA trong vige xir I
ngudn nuée bj 6 nhiém.
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