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Abstract 

, , . j * S ! ^ ™ • ' " " " ' i *°'° '=" "='•''" ''>• ^'^°' "^' '"i" '" (TRA). ="ii was applied to remove 
™ t ^ ° S r r ; T - ' " ' L * ' ' ' ' ? '*°'° "^""•"^ =°""'°''- •"" TRA was chanicterized by s c ^ i " eTeZS 
T o o i ^ . o n ^ a ^ " " - ? '='" '"«' '» "f P" (1-5-")- "" ta" time (30-240 mia), and die Loan, of a & X , " 
0.01-0_05 g) on 2^-D removâ  efficency by die TRA were ako investigated. Tlie results show diat die dme J ^ h 

^ T 5 ° ° . 5 ^ S " ° ^ r T ^ S '"""'•'•'" ' ^ ' ^ ""•"•'^ ="" *» ""̂  "">•»' of adsorbent o ™ 1 1 ^ 0 
^ ^ ^ ^ r ^ f- "'=''=""'='>•• ™= '^'^'^ monolayer adsoipdon capacily of TAC is 156.25 ma's llie as-
prepared TAC dierefore acts as a promismg «isoAent for die pesticide removal ftom die polluted water. 

Keywords. Adsorption, tea residue, Langmuir isodierm, pesticides, 2,4-D. 

nhieu cac nha khoa hpc trong va ngoai niroc. Bai bao 
ViSt iM.m IS „A, .>. - C-. "'*• •""'' ^^ ''^' 1"^ "St'™ 'mi sir hip php diu6c 

xuat lua niroc van la chu yeu, liri;mg hoa chat bao ve phychi tao tuba che <" f i ^ 
dlirc vat duoc sir dimg ngay tang. Sir dtmg thuic Bit 
s4u, diet CO giUp tang nang suit cay trdng, mang lai 2. THl/C NGHIEM 
Igi ich kmh ti cho nguoi dan. Hau hit cac diudc trir , x < 
sau nSy la nhihlg h(lp chat hifu co bin vihig khong bj ^.1. Che tao vat Iif a hap phu t i ba che 
phan hily trong moi tnrong dieo dicri gian, Uiam chi '_ . . 
khi di chuyen tu viing nay din viing khac, co dii rit .^^ '^^ ^""^ " ^ ^^^. '̂ ""S tttsac cit dun sdi di 
xa vdri nguin xuit phat ban diu vin khong bj biin ' " ' ' >» lat ca cac hat bul bin. Vat lieu thu dm̂ ic sau do 
doi. Thuoc tnl sau con co hai cho cupc sing vi dpc ' '" '^ P""™ ' "^ ™ ™ ^ ' '^^SO, n6ng dp 98 % (ty 
tinh, gay ung tfiu va dOt biin gen ciia no. Anh huong '* .'?"' J ' ^ f ^^ ' ' '='*^ "''''' HiSO,- 1:1,5), duy tri 
CO hai ciia diuic trir sau dii vol siic khoe con nguM "*'*' ^? ' " "'' "^"S * 81*. H6n hpp sau phan img 
va moi tnrcmg da din din vi?c ap dimg phap luat ^ " 1 ^ '™ " ^ ' ' ^^ •*'?'.iS phong va dupc Ipc qua 
nghiim ngSt vi uong chat lupng nudc 4 nhiiu quic ''!"° '"^^ "^ ^^^ '*'^' ' '™ ™ " " * i^". "img hoa 
gia.... DS Xli ly loai thuic uir sau, thuic diet co, cd ''"'^ ' ' ' "^ ''f'' "alnbicarbonate 1 % de loai bo axit 
thi su dpng mpt s6 phuong phap sau: quang hoa, oxi ''?' ^ '" ' ' ' " ' " ' ' ' '^ ^"^ " ^ ^^^ '*'^" ' ^ ™ '"'*: 
hoa, hiiu khi, ozon hoa, hap php.... Trong do hip '̂ t̂. 1™" 1*8 tai 120 °C trong 24 gio bing til siy Vat 
php li mpt trong nhirng phuong phap co nhilu uu ' '?" ""' ' ' '" '° "^ '™'' ^^ ' " ^S ra nghien nho nong 
diem so vdi cio phuong phap vi cac vjit lieu su dpng "'' ""^ " ' ° ' '̂ V ''*" I"'* ""'*i: khoang 180-300 |lm 
lam chat hip php hrong doi phong phd, de diiu chi, ^^ ' ' ' ° I"™ '" ' 'S Wnh hiit im [5]. Vat lifu niy dupc 
khdng dit tien, diin diijn vdri moi tnrmig [1-8]. Cic '" *''*" '* TRA. Hmh dial hpc ciia TRA dupc khio sat 
n^ien cihi ve chat hip php re tien, hieu qui dupc ^ ''^'"S k'"'' Win vi dien ni quel Hitachi SU 8000 
chi tao tit vjt lieu tv nhi«n hojc vat lieu phi diii ^"^ "'"S tai dien dii tai 15 kV. Tit ci cac phep do 
trong cic hoat dpng cong nghifp va nong nghiep "*" ^"^ ""^ " * * ^ Kh°> Khoa hpc vi KT diuat 
hien li van de thu hut dupc sp quan tam ciia rat ^*' ''?"• ^^i hpc Giap dipng Quoc gia Dai Loan. 
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2^. Nghien cva hap phu 2,4-D ciia TRA bang 
phmmg phap hap phu ma 

2.2.1. Khao sdt dnh hudng ciiapH 

Can khoang 0,05 gam TRA roi cho vao binh 
eclen dung tich 100ml, cho them vao binh 25 mL 
dung dich 2,4-D (Sigma-Aldrich, 97 %) n6ng dp 100 
mg/L, dieu chinh pH trong khoang tit 1,5 den 11,15c 
deu trong thoi gian 150 phiit 6 nhi^t dp phong 
(~ 25 °C) voi t6c dp 200 vong/phut. 

2.2.2. Khao sdt dnh hudng cua thai gian 

Can 8 miu voi khfii lirpng cho 1 miu la 0.05 
gam TRA cho vao 8 binh eclendung tich 100 ml, sau 
do cho vao binh 25 ml 2,4-D n6ng dp xac dinh, dieu 
chinh pH den gia tri 2,5, lac trong cac khoang thai 
gian tir 30 den 300 phut tren may lie 6 nhi?t dp 
phong (-25 °C) voi toe dp 200 vong/phiit. 

2.2.3. Khao sdt dnh hudng cua khdi lufmg TRA 

Can TRA vao m6i eclen co dung tich 100 ml vai 
khoi Iirprng | ^ iirpt la: 0,01 den 0,3 g. Cho tifip vao 
m6i eclen 25 mL dung djch 2,4-D co nong 
dpl03,605 mg/L (da dirpc xac djnh chinh xac n6ng 
dp). Dieu chinh gia trj pH bing 2,5; lie deu trong 
thoi gian I SO phiit a nhi?t dp phong (-25 °C) vdi toe 
dp 200 vong/phut. 

2.2.4. Khdo sdt dnh hudng cm nhi^t dg 

Chuan bi cae eclen co dung ti'ch 100 mL, mSi binh 
ehiJa 0,1 g TRAva 25 mL dung djch 2,4-D co nong 
dp 98,369 mg/L (da dupc xac djnh chinh xae n6ng 
dp). Dung dung djch NaOH 0,1 M va HCl 0,1 M da 
dieu chinh pH eua dung djch dgn gia trj pH bang 2,5. 
Tien hanh gia nhi?t cho cac dung djch tren may 
khuay tu gia nhi?t vdi thai gian la 120 phut, t6c dp 
200 vong/phut cr cae gia tri nhi?t dp tuang una la 23 
30, 40,^50''C(±1°C). 

Nong dp truoc v^ sau khi hap phy ciia 2,4-D 
trong dung djch dupc xac djnh bang phuang phap do 
quang. 

- Dung lupng hap phy tinh theo c6ng thuc 

m 
Trong do: V la dii tich dung djch (I), m la khoi 
lupng chat hip php (a), Co li nong dp dung dich ban 
dau (m^), C.b la npng dp dung dich khi dat cin 
bing hap php (mg/l), q la dung lupng hip php tai 
dioi diem can bang (mg/g). 

- Dung lupng hap php cpc dai dupc xic dinh theo 
phuong trinh hap php Langmuir dang tuyin tmh: 

Dgng Van Thanh vd cgngsi 

Trong do: q^n la dung lupng hip php circ i 
(mg/g), b la hing so Langmuir. 

J. KET QUA VA THAO LUAN 

3.1. Ket qua khao sat dac diem be iii$t coa A 

Kit qui chpp SEM ciia ba che vi TRA dupc ttWil 
bay Uong hmh 1 vi 2. Co the nhpn diay, be m$t cflaf 
TRA khac bi^t ro rpt so voi ba che ban diu do sn! 
xuat hien cac ciu true xop va lap. Kit qua niy 
chirng to TRA co khi ning lim vat lieu hip php. 

Hinh 2. Hinh diai hoc be mat ciia TRA 

3.2. Khao sat anh birdng ciia pH 

Qui trinh hip php bi inh hucmg rit nhieu bAi pH 
cila moi uuimg. Sp diay doi pH ciia moi mrong A 
den sir thay dii ve bin chit ciia chit bj hip php, c4c ' 
nh6m chiic be mjt, Uii oxi hoa khii, dpng ton tai oito' 
hpp chit dd. Vi v|y, pH luon li yiu ti diu tiSn vi 
quan upng inh huong t« tat ca cic qua trtnh xir IJ i 
m6i tnrtmg nu6c hien nay. Viec xic djnh dupe ' 
khoing pH nhat djnh cho mpt qui ui„h nio d6 di ' 
dat hieu qui cao nhat li khong dii diiiu dupc Hinh I 
3 cho thiy, khi gii tri pH tSng dii hieu suit hip php • 
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2,4-D cua TRA giam dan. Dieu nay dupc giaj thich 
nhu sau: 2,4-D la axit yeu voi pKa n5m trong 
kho^g 2,6-3,0 [8], t^ cac gta tri pH Ion hon cac gja 
trj pKa, thu6c di?t co 2,4-D ton tai chii ylu a dang 
anion hay khi gia tri pH tang len, miic dp phan Iy 
ciia phan tu 2,4-D tang len. Do do lam giam hî u 
suit y p phy cua TRA. Ngoai ra, tai cac gia tri pH 
Ion be mat TRA se phai tich dien ti'ch am va 2,4-D 
ton tai a d^ng anion, do do xudt hi?n lire day tinh 
di?n giua bl mat TRA va 2,4-D a dang anion. Vi 
v|y chiing toi chpn gia tri pH = 2,5 su dung cho cac 
thi nghi^ tiip theo. 

« 

• 

«W 

"v̂  
U l U 413 sja t.a 7 x ( B M l i(Ls 

, ^ - H p i l 

-

Hmh 3: Do thj bilu diln s\r phy thupc ciia hî u suat 
hap phy 2,4-D eua TRA vao pH 

3 J. Khao sat QuA gian dat cSn b̂ ng hap phî  

Ket qua khao sat anh huong ciia pH din kha 
nang h ^ phy 2,4-D dugc chi ra it hinh 4. 

Hinh 4: Do thj bieu dien sy phy thupc ciia hi?u 
suat hap phy 2,4-D ciia TRA vao thai gian 

TiJ hinh 4 cho thay, cac duong d6 thj bilu diln 
svr phy thupc ciia hi?u suat hap phy 2,4-D vao thai 
gian khi khao sat cr nhung n6ng dp khac nhau deu 
cho d^g di|u Ah thj nhu nhau. Cy the la: trong 
khoang thai tur 30-240 phut, hi?u suat hip phy tang 
tuong d6i nhanh tu 30-150 phut va tang theo quy 
lu|t gan nhu tuyen tinh va dan on djnh trong khoang 
thdri gian 150-300 phiit. Do v^y, thcri gian dgt can 
bSng hap phy \k 150 phiit. Ket qua nay dupc su dyng 
cho cdc thi nghiem tiep theo. 

Chi tgo chdt hdp phu tic ba che... 

3.4. Khao sat anh hirong cua khoi lining TRA 

Hinh 5 la do thj bieu dien anh huong ciia khfli 
lupng TRA din hi?u suit hap phy 2,4-D. 

TCr hinh 5 nhan thiy, khi tang kh6i lupn^ TRA 
hieu suat hap phu 2,4-D tang, dung lupng hap phy 
giam trong khoang kh6i lupng vgt li?u hip phy dupc 
khao sat (0,01-0,3 g). Dilu nay co thi If giai do s\f 
tang len cua so vj tri cac tam hSp phy. Ngupc l̂ i 
lu^g 2,4-D da bi hap phy tren mpt dem vj trpng 
lupng ciia TRA giam do tang khdi lupng cua TRA. 
Tuy nhien d6i voi 2,4-D trong khoang kh6i lupng 
TRA tang tii 0,01-0,05 g, hi#u suit hip phy tang 
nhieu (tir 41,61 % din 85,96 %), con khi khoi lupng 
TRA tang tu 0,05-0,3 g thi hi|u suit hap phy tang 
khong dang kl. Do do, chung toi lira chpn khoi 
lupng TRA bing 0,05 g cho cac nghien cuu tilp theo 
doi vdi 2,4-D. 

Hinh 5: Do thj bilu diln anh huong 
ciia kh6i lupng TRA din hî u suit hap phy 2,4-D 

3^. Khao sat anh hirotig ciia nhî t dp 

Ket qua dupc chl ra cr hmh 6 cho thay, khi tSng 
nhi?t dp thi ca hi$u suit hip phy va dung lupng hip 
phy diu giam. Dilu nay chung to s\r hip phy 2,4-D, 
ciia TRA la qua trinh toa nhî L Vi vgy, khi tang nhi?t 
dp, can bang hip phy chuyen djch theo chilu nghjch 
tuc lam tang nong dp chit bj hip phy trong dun^ djch 
va din den lam giam hipu suit va dung lupng hap phy 
cua qua trinh hip phy. Dilu nay ciing cho thiy sy hip 
phy 2,4-D tren TRA la hip phy v t̂ ly [8J. 

Hinh 6: Do thj bilu diln sy phy thupc hi?u suit 
hap phy vao nhipt dp 
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3.6. Khao sat dung In^ng hap pha theo mo hinh 
hap ph^ dgng nhi|t Langmuir 

Chung toi tiln hanh khao sat can bang hap phy 
theo mo hinh ding nhift h ^ phy Lan^uir. Ket qua 
dupc the hifn trong cac hinh 7. 

Dgng Van Thdnh vd cQng^ 

Tu Ah thj s\r phy Au^c cua Igq vao IgCi* doi \ 
sv hip phy 2,4-D ciia TRA xac djnh dupc cac h^ 
so ciia phuong trinh Freundlich (bang 2). 

Bdng 2: Cac hing so ciia phuong trinh Freimdlirfi J 

k 
15,495 

n 
2,677 

Hinh 7: S\f phy thupc C^/q vao C,^ ciia 2,4-D 

Tii do thj bilu dien sy phy thupc ciia Cd/q (g/I) 
vko Cd, (mg/l) d6i vai 2,4-D tinh dupc cdc gia trj 
dung lupng hap phy ctfc d^ q,„„ va hang s6 
Langmuir b nhu sau: 

Bdng I: Dung lupng hap phy eye d î va hSng so 
Langmuir 

M6 hmh ding nhipt hap phy Freundlich m6 ii, 
tiiang d6i chinh xac sv hSp phy 2,4-D ciia TRA. 
Dilu nay thi hi?n qua hp so tuong quan R ' cdi 
duomg ding nhi$t hap phy 2,4-D la 0,9436. Tiiy 
nhien mo hinh dang nhift hip phy Langmuir mQ 
ta thich hpp hon qua trinh hap phy 2,4-D ciia 
TRA so v6i mo hinh ding nhift hip phy 
Freundlich. M6 hinh ding nhift hap pĥ  
Langmuir thuimg dupc ap dyng cho qua trinh hSp 
phy don lap, tat ca cac tfim hap phy diu b tr̂ ng, 
thai ding nhat, m6i phSn tur chi hap phy trfn mft 
tam xac djnh va cac phan tu bj hap phy dpc l|[p 
khong tuang tdc vai nhau. 

Dung lupng hip phy cue djii (\,^ (mg/g) 

Hang so Langmuir b 0,0248 

- Da buac dau che t^o thanh cong v|t lifu hip 
phy tu ba che biln tinh H2SO4. 

- Khao sat dupc mpt so ylu t6 anh hucmg din 
kha nSng hip phy 2,4-D cua TRA theo phuong phfip 
hap phy ma cho kit qua: 

+ Thoi gian d t̂ cdn bing hap phy la 150 phiit. 
+ pH hip phy tot nhit doi voi 2,4-D la 2,5. 
+ Lupng vjit I ifu toi uu cho s\r hip phy 2,4-D U 

0,05 g. 
+ Khi tang nhift d§ tii 23-50 "C thi hî u suit hip 

phy 2,4-D giam. 
^ Xac djnh dupc dung lupng hip phy c^c dfu 

doi vdi 2,4-D la (\^= 156,25 mg/g. 
- TCt kit qud tinh toan theo mo hinh hip phy 

dang nhift Langmuir, Freundlich, cho ph6p ket ludn 
qua trinh hip phy 2,4-D la qua trinh tfia nhift. Sy h^ 
phy 2,4-D tren TRA la h ^ phy v t̂ Iy xdy ra dan 1^. 

Vife sii dyng TRA de hip phy 2,4-D cho kit qui 
tot. Cac kit qua thu dupc se la ca s6 cho djnh hu6ng. 
nghien ciiu nhlm ling dyng TRA trong vifc xu 1̂  
ngu6n nu6e bj 6 nhilm. 

Loi cim on. Nghiin cuu nay dw?c tdi tr(r bdi Qi^ 
Phdt trien khoa hpc vd Cdng ngh0 QuSc aa 
(NAFOSTED). di tdi md sd 103.02-2014.68. 

TAI LI$U THAM K H A O 

Hmh 8: D6 thj bilu diln su phy thupc Igq vao !gC,b '• ^^ "^^ Huaag, Lc Xudn Qui. Nghien cuu hdp phlf 
doi vai sy hap phy 2,4-D ^''(^^>- ^'("> ^^"S vgi liiu hdp phv oxit tie ttnhnano& 

lit cac kit qud thyc nghifm cho thiy hf s6 hii 
quy tuyen tinh R̂  > 0,99 cho thiy qua oinh hip phy 
2,4-D tuin theo mo hinh ding nhift hip phy 
Langmuir, hap phy xay ra tren be m t̂ TRA la hip 
phy don lap. 

3.7. Khao sat qua trinh hap phu theo mS hinh 
bap ph^ ding nhift Freundlich 

Ket qua dupc trinh bay is hmh 8. 

C M I H 

— " " I W 

t' " 1 tJ 2 W ) 
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