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Abstract. (1). This study has successfully made adsorption material from sugarcane
bagasse with sulphuric acid.

(2). The obtained adsorption material were characterized by techniques including SEM
and IR. The analytical results confirmed that porous structure of adsorption material is
higher than sugarcane bagasse.

(3). Result of study adsorption ability Cr**, Ni?*, Cu®*, Zn?* in water solution of
adsorption material indicate:

+ The interval pH optimum for the best adsorption was: 4 with Cr** and Zn?*; 5 +
6 with Ni**; 4+ 5 with Cu®*,

+ The result of experiments indicate that the capability of adsorption material is
much better than material.

+ The time to reach equilibrium adsorption was 40 min with Cr** and zZn**; 50
min with Ni?* and Cu®".

+ When the amount of adsorption material increases, the capacity adsorption for
cr¥*, Ni*, Cu?*, Zn?* increases.

+ When the first concentration of metal ions increases, the adsorption capacity of
the adsorption material increases.

+ The adsorption data were studyed by using the Langmuir model. Results of
studies, show that the amount of cation adsorbed per unit mass adsorption material was
70,922 mg/g with Cr®*; 48,544 mgl/g with Ni®*; 49,505 mg/g with Cu®* and 64,935 mg/g
with Zn“".

(4). Adsorption material is used to adsorption Zn** in wastewater treatment of plating
factory. Results show that the concentration of Zn?* after twice adsorption reduces
bellow permitted level of QCVN 24:2009/BTNMT.
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Chuong 1. TONG QUAN

1.1. Giéi thiéu vé cac ion kim loai ning Cr*, Ni**, Cu®*, Zn*
1.1.1. Tinh trang 6 nhiem kim loai ning

Vén d& 6 nhidm kim loai ning dang 1a mot trong nhiing van dé cap thiét, gdy anh huéng
I6n dén doi song, stic khoe va sinh hoat ctia nguoi dan. Kim loai ndng doc hai phat tan vao moi
truong ngay cang tang.

1.1.2. Tac dong sinh héa cia ion Cr*, Ni**, Cu™, Zn*" d6i véi con nguoi

Hau hét cac kim loai nang ¢ néng do vi luong 1a cac nguyén té dinh dudng can thiét cho
su phat trién cua sinh vat. Tuy nhién, khi ham luong cia ching vuot qua gidi han cho phép
chung lai thuong c6 doc tinh cao, gy ra nhitng tic dong hét sac nguy hai dén sic khoe con
nguoi va sinh vat.

Khi xam nhap vao co thé n6 lam cho cac enzym bi mat hoat tinh, can tré qua trinh tong
hop protein trong co thé theo phuong trinh phan tng sau:
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\
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1.1.2.1. Crom

Crom x4m nhdp vao ngudn nudc tir nwdc thai cia cic nha may cong nghiép nhuom len,
cong nghiép ma, thudc da, san xuat gém s, chat nd ... . Nhin chung, su hap thu cia Crom vao
co thé con ngu0’i tuy thUOc vao trang thai oxi hoa cua nd. Cac nghien cttu cho thay con nguoi
hép thu Cr®* nhiéu hon Cr** nhung doc tinh cua Cr®* lai cao hon Cr*" gip khoang 100 lan.

Crom x4m nhap vao co thé theo ba con duong: ho hap, tiéu hoa va khi tiép xuc tryc tiép
véi da.

Nhiém doc Crom cé thé bj ung thu phoi, ung thu gan, loét da, viém da tiép xuc, xuat hién
mun com, viém gan, thung vach ngin giita hai 14 mia, ung thu phdi, viém than, dau ring, tiéu
hoa kém, gy doc cho hé than kinh va tim, ...

1.1.2.2. Niken

Niken 1a mot nguyén t6 can thiét cho vi sinh vat va thyc vat dé thuc hién cac phan ang
quan trong cua su song.
Niken dugc stir dung nhiéu trong cac nganh cong nghi¢p hoda chét, luyén kim, xi ma, dién
.. Vivay, n6 thuong c6 mat trong nudc thai cong nghiép, hoac bun thai. Niken xdm nhap vao
co the chu yéu qua duong ho hap, n6 gdy ra cac triéu ching kho chiu, budn nédn, dau dau Néu
tiép xuc nhiéu véi niken s& anh huong den phdi, hé than kinh trung wong, gan, than. Da tiép xuc
v6i niken s€ gdy hién tuong viém da, Xuét hién di Gng, ...

1.1.2.3. Pong

Pong dugc phan bd rong rii trong ty nhién va 1a nguyén t6 vi luong quan trong, can thiét
cho cac loai dong vat, thuc vat bac cao.

Dong xam nhap vao co thé chi yeu qua con duong an ubng, luong dong di vao co thé tir
thuc pham khoang 1-3 mg/ngay. Cac mudi ddng gay ton thuong dudng tiéu hoa, gan, than va
niém mac. Poc nhat 1a mudi dong cyanua.

1.1.2.4. Kém
K&m 1a mot nguyén té vi lwong duoc tim thiy trong nhiéu loai thuc pham va nuéc ubng
dudi dang cac phuc chat hitu co. Kém dong vai tro quan trong trong qua trinh trao doi chat, la



thanh phan quan trong cta nhiéu loai enzym nhu: ancol dehidrogenaza, glutamic dehidrogenaza,
lactic dehidrogenaza, cacbonic anhidraza,...

Kém xam nhdp vao cac hé sinh thai nude thong qua hoat dong khai khoang, st dung
thudc diét nam, nudce thai cong nghiép san XUt to soi tong hop, cong nghi¢p ma dién, .

Céac mudi kém hoa tan déu doc. Khi ngd doc kdm s€ cam thay miéng c6 vi klm loai, dau
bung, mach cham, co giat, ... Ché d¢ an binh thudng 1a ngudn cung cap k&m chinh cho co thé.

1.1.3. Cac ngudn giy 6 nhiém kim loai ning
Hién tuong nudc bi 6 nhiém kim loai nang thuong gip trong cac luu vuc gan cac khu
cong nghiép, cac thanh ph 16n va khu vuc khai thac khoang san.
C6 rat nhiéu nguyén nhan gay 6 nhiém kim loai ning nhu:
- Qua trinh d6 vao moi trudng nude nudce thai cong nghiép va nudc thai doc hai khong xu
1y hodc xt 1y khong duoc triét dé
- Qua trinh khai thac mé
- Ché bién quang va sir dung thanh pham
- Tai st dung cac phé thai chaa ion kim loai ning

1.2. Mt s6 phwong phap xir 1y ngudn nwéc bi 6 nhiém kim loai ning
1.2.1. Phwong phap két tha

Nguyén tac chung cua phu:ong phap két taa 1a thém mot tac nhan tao két tua vao dung
dich nudc, diéu chinh pH ctia méi truong dé chuyén ion can tach vé dang hop chat it tan, tach ra
khoi dung dich duéi dang két taa.

Xuit phat tir phwong trinh sau:

™ 4+ NOH" <> M(OH), |

O day n 1a hoa tri Cua cdc cation kim loai (n =2, 3). ’
Véi qua trinh két taa hydroxyt kim loai nang pH cua dung dich nudc anh huong rat manh

1.2.2. Phwong phap trao doi ion

bay la phuong phap kha phd bién str dung cac chat c6 kha nang trao doi ion (ionit hay
con goi 1a nhya trao d6i ion) Vai cac cation kim loai nang dé gitr, tach cac ion kim loai ra khoi
nudc.

nRH + M™ RiM  + nH*
RCI + A - RA  + CI

1.2.3. Phwong phap hap phu

Trong phuong phap nay nguoi ta sir dung cac vat liéu hap phu (VLHP) c6 dién tich bé
mat riéng 16n, trén d6 co cac trung tam hoat dong, c6 kha nang luu gilr cac ion kim loai nang
trén bé mit VLHP. Viéc luu gitr cac ion kim loai ning co thé do luc tuwong tac gitra cac phan tir
(luc Van de Van - hap phu vat 1y), ciing c¢6 thé do su tao thanh cac lién két hoa hoc, tao phiic
chat giira cac ion kim loai Vi cac nhom chirc (trung tim hoat dong) cé trén bé mat VLHP (hap
phu hoa hoc), cling c6 thé theo co ché trao ddi ion, ...

1.3. Gioi thiéu Chung vé phuong phap hip phu
1.3.1. Hién twgng hap phu

Hf}p phu la sy tich liy cac chét trén bé mit phéan cach pha ’(rén - long, khi - long, long -
long). Chat c6 bé mat, trén d6 xay ra sy hap phu dugc goi 1a chat hap phu; con chat dugc tich lay
trén bé mat chat hap phu goi 1a chat bi hap phu.

1.3.1.1. Hdp phu vdt Iy



Céc phan tir chat bi hap phu lién két voi nhitng tiéu phan (nguyén tir, phan ti, ion, ...) &
bé mat phan chia pha boi luc lién két Van de Van. D6 13 téng hop cua nhiéu loai lyc hat khac
nhau: tinh di¢n, tan xa, cam Ung va lyc dinh huéng.
1.3.1.2. Hdp phu héa hoc

~ Hap phy héa hoc xay ra khi céc phan tir chat hip phu tao hop chét hoa hoc véi cac phan
tw chat bi hap phu. Luc hap phu hoa hoc khi d6 1a Iuc lién ket hoa hoc thong thuong (lién ket
ion, lién két cong hoa tri, lién két phoi tri, ...).

1.3.2. Hap phu trong méi truwong nwéc

Sy hip phu trong méi trudng nudc chiu anh hudng nhidu béi pH cia méi truong.

Dac tinh cua ion kim logi nang trong moi truong nudc:

Pé ton tai dugc & trang thai bén, cac ion kim loai trong moi truong nudc bi hydrat hoa
tao ra 16p vo 1a cac phan tir nude, cac phuc chat hidroxo, cac cip ion hay phic chat khac. Tuy
thudc vao ban chat hoa hoc cia cac ion, pH ctia moi trudng, cac thanh phan khac cung c6 mat
ma hinh thanh cac dang ton tai khac nhau.[1, 7]

1.3.3. Can bang hap phu - Cac phwong trinh ding nhigt hap phu

Hap phu 1a mot qua trinh thuan nghich. Khi tbc d6 hap phu bang téc do giai hap thi qua
trinh hap phu dat can bang.
Mot hé hap phu khi dat dén trang thai can bang, dung luong hap phu 1a mot ham cua nhiét
d6 va ap suét hoac nong do chat bi hap phu trong pha thé tich. [1, 5, 3]

q="f (T, P hoic C) (1.2)
Dung lugng hip phu dugc tinh theo cong thirc sau:
q= (C.-C.) v (1.2)
m

Trong d¢: q - dung lugng hap phu (mg/g).

m - khdi luong vat liéu hap phu (9).

V - thé tich cta dung dich chat bi hap phu.

Co, Cep - NOng d6 ban dau, ndng do tai thoi diém can bang caa dung dich (mg/l).
Hiéu suat hap phu duoc tinh theo cong thuc sau:

= =Ca) 10006,

0
O nhiét do khong doi (T = const), duong biéu dién sw phu thuoc ciia dung lugng hip phu
vao P hoac C (q = fr (P hodc C)) duoc goi 1a duong dang nhiét hap phu.
Mot so6 duong hap phu dang nhiét dugce néu trong bang sau:

Bang 1.1. Mot sé dwong diang nhiét hap phu

A 2 A Ban chat su
TT Tén du’o’?g dang nhiét Phuong trinh
1 L i v__bp Vat 1y va Hoa h
angmuir v, 1+bp at ly va Hoa hoc
2 Henry Vit Iy va Hoa hoc
v=Kk.p




3 Freundlich Vit ly va Hoéa hoc
v=k.p¥" (n>1)
in- in- v 1
4 Shlyg!n Frumkin Y Znc,.p Hoa hoc
Temkin v, a
Brunauer-Emmett-Teller P _ 1 . © —1)_£ ‘
5 v.(pp—p) v,C v,C p, | Vatly, nhieulép
(BET)c

Trong cac phuong trinh trén, v 1a thé tich chat bi hap phu, v, 14 thé tich hap phu cuc dali,
p 1a 4p suét chat bi hip phu & pha khi, po 13 4p sudt hoi bio hoa cta chat bi hip phu & trang thai
long tinh khiét trong cting nhiét d6. Cac ky hiéu a, b, k, n 1a cac hang sd.

Trong d8 tai ndy, chung t6i nghién ctru can bang hap phu cia cac VLHP véi ion kim loai
nang (Cr**, Ni?*, Cu®*, Zn?") trong méi trudng nude theo md hinh dudng ding nhiét hap phu
Langmuir.

Pudng dang nhiét hap phu Langmuir ¢6 dang nhu hink 1.1 va hinh 1.2.

g (mg/g/| C.
q )
q max |-~ 'I-" - e #;*’#H
'/ A\ 1ga
,"I,."l:.r ,--"'H## |
L
/‘ C (mgll) C,(mg/l)
O o
Hinh 1.1. Puong dang nhiét hap phu Hinh 1.2. Su phu thugc cuia Co vao Cop
Langmuir q
e o Qe

1.4. Phuwong phap phin tich phd hip thu nguyén tir (AAS)

Trén thuc té c6 rat nhiéu phuong phap xac dinh ham lugng kim loai nang nhu phén tich
thé tich, phuong phap phé hap thu nguyén tir, phuong phap pho hap thu phan tir, phuong phap
cuc pho . Trong dé tai nay chung toi st dung phuong phap phd hap thu nguyén tir ngon lua (F-
AAS) dé xac dinh ham luong cac kim loai nang (Cr**, Ni%*, Cu®*, Zn?".

Phuong phap AAS duoc tng dung dé Xac dlnh luong vét kim loai trong cac hop chét vo
co va hitu co voi cac d6i twong khac nhau. Cac phi kim hau nhu khong phat hién duoc vi vach
phd cua chung nam ngoai ving phd cia cac may hap thu nguyén tir thong dung.



1.5. Phuwong phap kinh hién vi dién tir quét (SEM)
Phuong phap SEM duoc sir dung dé xé4c dinh hinh dang va cAu triic bé mat cua vat liéu.
1.6. Phuwong phap phé hap thu hong ngoai (IR)
. Phé hong ngoai dung dé xac dinh ciu trac phan tr cia phan tir chat nghién ctu dya vao
cac tan so dac trung trén pho cia cac nhom chure trong phan tur.
1.7. Vat ligu hap phu ba mia ‘
Bang 1.2. Thanh phan héa hoc cia ba mia

STT | Thanh phan Phan tram khdi lwong (%)
1 Xenlulozo 40+ 50

2 Hemixenlulozo 20+ 25

3 Lignin 18 +23

4 Chat hoa tan khac (tro, sap, protein, ...) 5+3

1.8. Mt s6 hwéng nghién ctru siv dung phu pham néng nghiép 1am VLHP

+ Str dung 14 cay lam vat liéu hap phu: La ché, 14 ngd khong bién tinh 1am vat liéu hap
phu chi.
+ Str dung Vo lac, xo dira, bd mia, vo tréu, 16i ngd, ... 1am VLHP céac kim loai nang Cd*,
cu®, zn*, cr®",
« Ba mia: 1 vat liéu c6 kha ning hap phuy tét cac ion kim loai ning, cac hop chét hitu co
daoc hai.
«  Ba mia duoc bién tinh bang: axit citric, axit sunfuric, anhydrit succinic, ...

Chuong 2. THUC NGHIEM

2.1. Phwong phap nghién ciau ]
2.1.1. Phuong phap ché tao vit lieu hap phu tir ba mia

2.1.1.1. Chudn bj nguyén liéu

Bé mia sau khi rua sach dugc cit nho, cho vao nudc cit dun soi trong 30 phut dé loai bo
duong hoa tan sau do sdy kho ¢ 80°C trong 24 gid. Ba mia khd duoc nghién thanh bot min
(nguyén li¢u dau), kich thudc hat ¢ 0,1 + 0,2mm.[22]

2.1.1.2. Ché tgo vt liéu hdp phu

Can mét luong xac dinh nguyén liéu, tron déu voi H.SO, dac theo ti [¢ 1:1 (nguyén li¢u :
axit sunfuric; khéi luong 9): thé tich (ml)), sau d6 dem sdy & 150°C trong 24 gio. Nguyén liéu
sau khi say duoc rira sach bang nuoe cat hai lan va ngam trong dung dich NaHCO;.1% trong 24
gio dé loai bo axit du. Loc ldy ba rin va tiép tuc sdy & 150°C cho dén kho rdi dem nghién nho
thu dugc VLHP c¢6 kich thudc hat ¢& tir 0,1 + 0,2 mm.[22]

Nguyén liéu dau va VLHP duoc khao sat cac dic diém bé mit SEM va IR.

2.1.2. Nghién citu kha niing hip phu ion cr¥, Ni**, Cu®*, Zn?* ciia VLHP theo phwong
phap hap phu tinh

2.1.2.1. Khdo sdt anh hwong ciia pH dén kha nang hdp phy cua VLHP

Can 0,1 gam VLHP cho lan luot vao céc binh nén dung tich 100 ml da danh s6 thir ty va
thém vao 100 ml dung dich chua ion kim loai cr¥*, Ni%*, cu®, zn** ¢6 nong d6 xac dinh ¢ cac



gia tri pH khac nhau. Cu thé: Cr** tir 2 + 4; Ni®* tir 2+6; Cu®*, Zn?* tir 2+5. Tién hanh lic vai tc
do 200 vong/phut ¢ nhiét do phong (25+ 1°C ) trong khoang thoi gian 90 phut. Ly tam thu lay
dung dich dem x4c dinh néng do ciia Cr'*, Ni**, Cu®*, Zn*" con lai bang phwong phap F-AAS, tix
do tinh dung lugng hip phu va xac dinh cac gia tri pH t6i wu cho qué trinh hap phu (Cr¥, NI2+
Cu®, Zn*") dé tién hanh céac khao sat tiép theo.

2.1.2.2. Khdo sdt kha nang hdp phu ciia VLHP va nguyén liéu

Chuén bj 8 binh nén c¢6 dung tich 100 ml di danh sb thi tu. Cho vao 04 binh mdi binh
0,1 gam VLHP va 4 binh con lai mbi binh 0,1 gam nguyén liéu dau; thém vao mdi binh 100 ml
dung dich chwa ion kim loai Cr**, Ni?*, Cu®*, Zn** ¢6 ndng d6 xac dinh da dwoc 6n dinh & moéi
truong pH khac nhau, cac gia tri pH nay duoc xac dinh sau khi khao sat anh huéng cua pH dén
kha ning hap phu cia VLHP. Cu thé: pH = 4 d6i véi Cr** va Zn®, pH = 6 véi Ni**, pH=5 Vi
Cu?*. Sau d6 dem lic trén may lic trong khoang thoi gian 1a 90 phat & nhiét d6 phong, toc do lic
200 vong/phut. Xac dinh ndng do cac ion kim loai con lai trong mdi dung dich.

2.1.2.3. Khdo sdt thoi gian dat cdn bang hap phu ciia VLHP

Can 0,1 gam VLHP cho lan luot vio cac binh nén da danh s thtr ty va 100 ml dung dich
c6 chtra ion kim loai Cr**, Ni**, Cu®*, Zn®* ¢6 ndng d6 x4c dinh da dugc 6n dinh & pH = 4 ddi
v6i Cr** va Zn®, pH = 6 v6i Ni**, pH = 5 v6i Cu*". Pem lic trén may l4c trong khoang thoi gian
khac nhau tir 10 + 100 phat & nhiét do phong. Xac dinh ndng d6 con lai cia cac ion trong moi
dung dich sau khi hap phu.

2.1.2.4. Khado sdt anh hwong ciia heong VLHP dén dung lwong hdp phu

Tién hanh su hap phu trong didu kién: 100 ml mdi dung dich Cr**, Ni**, Cu®*, Zn*" ¢o
ndng do xac dinh da duoc én dinh & pH = 4 di véi Cr¥* va Zn®*, pH = 6 voi Ni%*, pH = 5 V6i
Cu?*, thoi gian hap phu 40 phat déi voi Cr¥* va Zn®*, 50 phat déi véi Ni%* va Cu®* & nhiét do
phong. Luong than vat liéu thay ddi: 0,2; 0,3; 0,4; 0,5; 0,6; 0,7. Xac dinh ndng d6 ion kim loai
con lai trong cac dung dich sau khi hap phu.

2.1.2.5. Khdo sdt dnh huéng cia nong do dau Cr*, Ni?*, Cu?*, Zn®* d@én kha ndang hdp phu cia
VLHP

Tién hanh sy hip phu dbi vsi mdi ion Cr**, Ni%*, Cu?*, Zn** ¢ cac ndng d6 diu thay ddi
trong khoang 5 + 100 mg/l da dugc 6n dinh & pH = 4 dbi vai Cr¥* va Zn®*, pH = 6 vai Ni%*, pH =
5 v6i Cu®*. Thoi gian lac véi Cr** va Zn®* 1a 40 phat, 50 phat ddi véi Ni%* va Cu?, tbe do lac
200 vong/phut & nhiét do phong. Xac dinh ndng do Cr**, Ni**, Cu?*, Zn** con lai trong mdi dung
dich.

2.1.3. Thir nghiém xir Iy miu nwéc thai c6 chira ion Zn?*,

Diéu chinh miu nudc thai da duoc xt Iy so bo vé pH t6i wu 13 4. Can 0,5 gam VLHP cho
vao binh non dung tich 100 ml va cho thém vao 100 ml mau nudc thai (di loc qua gidy loc).
Tién hanh hap phy 1an 1 & nhiét do phong vai toe d6 200 vong/phut trong khoang thoi gian 40
phut. Ly tam thu 14y dung dich, dem xéc dinh lai ndng do Zn** sau khi hap phu lan 1. Tiép tuc
ldy dung dich sau hap phuy lan 1 dé tién hanh hap phy lan 2. Sau qua trinh hap phu , x4c dinh
ndng d6 Zn** trong mau nudc thai mot 1an nira.

Khao sat kha ning tach loai va thu hdi Zn?* trén VLHP béang axit clohydric HCI theo
phuong phap tinh. Cach tién hanh nhu sau: Sau khi tién hanh hap phu 0,5 g VLHP véi 100 mg/I
mau nuéce thai co chura Zn?*, VLHP duoc tach ra than trong. VLHP sau d6 duoc giai hip cing
100 ml HCI véi cac ndng do O 005; 0,1; 0,15; 0,2 va 0,25M; cac khoang thoi gian 30, 60, 90, 120
va 150 phat. Lugng ion kim loai giai hip duoc xic dinh bang phuong phap do pho hip thy
nguyén tu ngon ltra F-AAS.

2.1.4. Xay dyng duong chuin xac dinh ndng d$ crom, niken, dong, kém theo phwong phap
pho hap thu nguyén ti



Tir dung dich géc cua crom, niken, dong, kém c6 ndng dd 1000 mg/l, pha thanh cac nong
d6: 0,2; 0,4; 0,8; 1,6; 3,2 mg/l.
Do phd hap thy nguyén tir (mat do quang A) cia cac dung dich trén theo thu ty mau
tring rdi lan lugt mau c6 ndng do tir thap dén cao. Két qua nhu sau:
2.1.4.1. Pwong chudn xdc dinh nong dg crom
Bang 2.2. S6 liéu xay dung dwong chuin xac dinh Crom

C (mall) 0,0 0,2 0,4 0,8 1,6 3,2

A 0,0022 0,005 0,011 0,017 0,0288 0,0591

Trong do: A - mat d6 quang

0.06

y = 0.0176x + 0.0024
R? = 0.997

e Cr
Linear (Cr)

0.04

0.02 -

(o] 0.5 1 1.5 2 25 3 35
C (mg/l)

Hinh 2.1. Puong chudn xdc dinh nong dé crom

2.1.4.2. Pwong chudn xdc dinh néng dg niken

Bang 2.3. S6 liéu xdy dung dwong chuin xac dinh niken

C (mg/l) 0,0 0,2 0,4 0,8 1,6 3,2
A 0,0 0,0006 0,002 0,0047 0,01 0,021
0.025
y = 0.0067x - 0.0005
0.02 - R? = 0.998

0.015 4

o Ni
Linear (Ni)

< 0.01 -

0.005 -

0.5 1 1.5 2 25 3 3/5

-0.005

C (mg/l)

Hinh 2.2. Puong chudn xdc dinh néng dé niken



2.1.4.3. Puong chudn xdc dinh néng dé dong

Bang 2.4. So li¢u xay dung dwdong chuin xac dinh dong

C (mg/l) 0,0 0,2 0,4 0,8 1,6 3,2
A 0,002 0,006 0,01 0,0185 0,0352 0,0687

0.08

y = 0.0209x + 0.0018
0.06 - R*=1
< 0.04 - e Cu
Linear (Cu)
0.02 -
O 3 T T T T T T
2.1.44. D 0 0.5 1 1.5 2 2.5 3 35

C (mg/l)

Hinh 2.3. Puong chudn xdc dinh néng dé dong

Bang 2.5. S6 liéu x4y dwng dwdng chuén xac dinh kém

C (mg/l) 0,0 0,2 0,4 08 1,6 3.2

A 0,0011 0,0737 0,1367 0,2409 0,3885 0,5601

0.8

y = 0.1698x + 0.058

® Zn
Linear (Zn)

0 0.5 1 15 2 25 3 35
C (ma/l)

Hinh 2.4. Puong chudn xdc dinh néng dé kém



Chuwong 3. KET QUA VA THAO LUAN

3.1. Két qua khao sat dic diém bé mat caa VLHP
3.1.1. Dac trung IR
Phé IR cua nguyén liéu dau va VLHP duoc dwa ra trén hinh 3.1 va hinh 3.2.

i

AR
292
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163 104

%
24?2

54

DSH =22 VVNNRARAADIDINNDD00 O 3

4000 360 220 280 240 200 1 Rﬂcm 160 140 120 100 ]0 60 400

Hinh 3.1. Phé IR cia nguyén liéu dau

%T

1415 1198
1589

20
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5

0.
4000.0 3600 3200 2800 2400 2000 18001 1600 1400 1200 1000 800 600 400.0
cm-

Hinh 3.2. Phé IR ciia VLHP



3.1.2. Dac trung SEM

~ Anhkinh hién vi dién tir quét ciia VLHP va nguyén liéu dau, cho thiy VLHP c6 dién tich
bé mat I6n hon va xop hon so vdi nguyén li¢u dau.

IMS-NKL x30.0k SE(M,LAO)

IMS-NKL x50.0k SE(M,LAQ) : IMS-NKL x80.0k SE(M,LAO)

Hinh 3.4 Anh SEM cua VLHP



3.2. Anh hwéng cia pH dén kha ning hap phu cia VLHP

~ Sau khi tién hanh khdo sat anh huong ciia pH dén kha nang hap phu ciia VLHP thu dwoc
ket qua nhu sau:

Bang 3.1. Anh hwéng cia pH dén sy hap phu Cré*

Cic thong s hap phu 1
al
pH Co ch q =0
(mg/l) | (mg/l) | (mglg) |15 “ =
;BD E
2,00 |99,89 68,313 | 31,577 20 -
10
3,00 |99,89 65,484 | 34,406 o

4,00 |99,89 39,975 | 59,915 pH

Hinh 3.5. Anh hwong ciia pH dén suw hdp
phu Cr**

* Nhgn xét: Trong khoang pH khao sét tir 2 + 4, chon pH = 4 1a t5i wu dé hip phu Cr** bing
VLHP vi khi tang pH 1én 16n hon 4 da c6 dau hi¢u ket tua hydroxyt Crom(ll11).

Bang 3.2. Anh hwéng caa pH dén sy hap phu Ni?*

Cac théng s6 hap phu 5
pH Co Cow q j;

(mg) | mgi) | (mglg) ||
200 |997 |s1150 [18541 | |22
3,00 |997 71,66 | 28,04 11*;
4,00 |99,7 61,086 | 38,614 ;
500 | 99,7 53,957 | 45,743 o 1 o2 3 4 5 6
6,00 | 99,7 53,936 | 45,764 PH

Hinh 3.6. Anh hweng ciia pH dén su hdp
phu Ni?*
* Nhén xét: Khoang pH dé sy hdp phu caa VLHP déi véi ion Ni®* t6t nhit 1a tir 5 = 6. Tur
két qua thu dwoc chang toi 14y pH = 6 1a pH t6i wu dé hap phu Ni®".



Bang 3.3. Anh hwéng cia pH dén sy hap phu Cu®*

Cic thong sé hap phu
50
pH CO ch q
A0 4
(mg/l) | (mg/l) | (mg/g) &
5 30 Cu
2,00 98,92 72,366 | 26,554 -
3,00 |[98,92 42,707 | 56,213 10
4,00 | 98,92 42,356 | 56,564 0 .
I 1z 3 4 s 6
5,00 |98,92 42,152 | 56,768 oH

Hinh 3.7. Anh hweng ciia pH dén sw hap

phu Cu?*

* Nhdn xét: Trong khoang pH khao sat, khoang pH dé sy hdp phu cia VLHP déi véi ion Cu®*
trong dung dich tét nht 12 4 + 5, chon pH = 5 1a pH t5i wu cho qua trinh hp phu Cu®".

Bang 3.4 Anh hwéng cia pH dén sw hdp phu zZn*

Cic thong s6 hap phu 70,
pH | C, Ce q 60+
mo) | mon) |y | | ]
2,00 | 98,02 | 75050 |22,97 Em_
3,00 | 98,02 |60,086 |37,934 -
400 | 98,02 |36901 |61,119 15'
500 | 98,02 | 41,368 | 56,652 ] 1 2 3 4 5 f

Hinh 3.8. Anh hwong cia pH dén su
hap phu Zn**
* Nhdn xét: Tu bang 3.4 va hinh 3.8 c6 thé thay pH = 4 la tot nhat cho sy hap phu cua VLHP
d6i véi ion Zn?*, vi khi ting pH 1én 5 d bat diu xuét hién két tua lam giam kha ning hap phu
cua than hoat tinh.



Nhdn xét chung: Moéi trudng pH ting dung luong hap phu cua VLHP dbi véi cac cation
kim loai ciing ting, va dung luong giam khi pH giam. Diéu d6 c6 thé giai thich: trong moi
trrong axit manh, cac phén tr caa cac chit hap phu va chat bj hap phu duoc tich dién dwong vi
vay luc tuong tac 1a luc day tinh dién nén trong hon hop xay ra phan tng canh tranh cation kim
loai trong su hap phuy, két qua la l1am giam sy hap phu cation kim loai. Tuong tu, pH tang, nong
do ion H* giam, trong khi ndng do cation kim loai gan nhu khong d6i va bai vay su hap phu
cation kim loai co thé giai thich gidng nhu sy trao doi phan tng H* - M™ (M: kim loai).

3.3. Két qua khio sat kha niing hap phu cia VLHP va nguyén liéu
Bang 3.6. Cac thong s6 hap phu ciia nguyén liéu va VLHP dbi véi

crét, Ni%*, cu?®t, zn*

Nguyén li¢u VLHP
Ioroli.:ilm Co Cen 9 Co Cen 9
Mo/ 1 (mgmy | (mgrg) | M (mgny | (mgrg)
crt 99,89 50,463 49,427 99,89 39,975 59,915
Ni®* 99,70 90,411 9,289 99,70 53,936 45,764
cu* 98,92 74,373 23,547 98,92 56,768 56,768
Zn** 98,02 70,695 27,325 98,02 41,368 61,119

Tir bang két qua co thé két luan ca nguyén liéu va VLHP déu c6 kha nang hip phu Cr**,

Ni%*, Cu®*, Zn?

3.4. Thoi gian dat can bang caa VLHP

*: kha nang hap phu ciia VLHP cao hon han so véi nguyén liéu.

Bang 3.7. Sw phu thudc ciia dung lwgng vao thoi gian hap phu

o Thoi gian Co Cw q
(phiit) (mg/l) (mg/l) (mglg)

10 99,83 49,898 49,932

30 99,83 44,112 55,718

; 40 99,83 40,001 59,829
Cr*

50 99,83 39,991 59,839

80 99,83 39,987 59,843

100 99,83 39,985 59,845

, 10 101,00 80,263 20,737
Ni<*

30 101,00 55,013 45 987




40 101,00 49,034 51,966
50 101,00 48,930 52,070
80 101,00 48,907 52,093
100 101,00 48,885 52,115
10 99,506 76,709 22,7197
30 99,506 58,951 40,555
40 99,506 57,543 41,963
cu?t
50 99,506 57,524 41,982
80 99,506 57,510 41,996
100 99,506 57,478 42,028
10 98,026 48,034 49,992
30 98,026 44,084 53,942
40 98,026 42,508 55,518
702+
50 98,026 41,492 56,534
80 98,026 41,485 56,541
100 98,026 41,477 56,549

Db thi biéu dién sy phu thudc cia dung lugng hap phu vao thoi gian duoc trinh bay trong
hinh 3.9.

70 -

60 - <

l\
¢
L

50 <

40 - "

q (mglg)

30 —— Cu

20 -

10 -

0 T T T T T 1
o 20 40 60 80 100 120

Thoi gian (phut)

Hinh 3.9. Sy phy thugc ciia dung lwong hdp phu vao thoi gian hdp phu

* Nhdn xet
+ Vi Cr**: Thoi gian 40 phut 13 thoi gian can bang hép phu ion Cr®*
+ Vi NI2+ Thoi gian dat can bang hap phu ddi vai ion Ni?* 1a 50 phut



+ V6i Cu**: Chon thoi gian dat can bang hap phu déi véi ion Cu®* 1a 50 phut.

+ Vi Zn?*: Chon thoi gian can bang hap phu cho ion Zn?* 1a 40 phut.

3.5. Anh hwéng caa lwgng VLHP dén dung lwong hip phu

Két qua thuc nghiém thu duoc nhu sau:

Bing 3.8. Anh hwéng ciia lwong VLHP dén dung lweng hip phu

| Khéi lwong VLHP C, Ceb q
on
©) (mg/l) (mg/l) (mg/g)
0,2 98,79 22,44 15,278
0,3 98,79 12,643 17,229
0,4 98,79 11,844 17,389
crét
0,5 98,79 9,948 17,768
0,6 98,79 9,927 17,773
0,7 98,79 8,985 17,961
0,2 99,93 67,499 6,486
0,3 99,93 38,105 12,365
0,4 99,93 23,482 15,290
Ni®*
0,5 99,93 16,633 16,659
0,6 99,93 13,219 17,342
0,7 99,93 12,283 17,529
0,2 99,07 61,827 7,449
0,3 99,07 33,722 13,070
0,4 99,07 20,373 15,739
Cu2+
0,5 99,07 14,402 16,964
0,6 99,07 12,296 17,355
0,7 99,07 11,588 17,794
0,2 99,53 25,276 15,451
Zn’* 0,3 99,53 12,203 17,465
0,4 99,53 8,905 18,125




0,5 99,53 5,762 18,754
0,6 99,53 5,745 18,957
0,7 99,53 5,698 18,966

Db thi biéu dién sy phu thudc caa dung lwong hip phu vao khéi luong VLHP:

20

la

12

q mgd

—— T.Ti
——
—_— I

s

0.4

khai heong (2)

Hinh 3.10. Sy phu thugc ciia dung lwong hap phu vao lirong VLHP

* Nhdn xét: Tt hinh 3.10 cho thdy, khi ting khéi luong cia VLHP thi dung lwong hap phu cua
VLHP cling tang.

3.6. Anh hwéng cia ndng dd dau cac ion Cr**, Ni®*, Cu*, Zn?* @én kha ning hip phu cia
VLHP

Céc két qua thu dugc sau khi khao sat anh huéng nong dé du cua céc ion Ccrt, Ni?*, cu?,
Zn?* dugc téng hop trong bang sau:

Bang 3.9. Anh hwéng ndng dd diu cia cac ion Cr¥*, Ni**, Cu®*, Zn** dén dung lwgng hap

phu
o C, Cep q Ce/q
(mg/1) (mg/1) (mg/g) (/)
4 867 0,371 4,605 0,0806
10,007 1,061 8,919 0,119
cr’ 24,931 4762 20,169 0,236
39,808 10,346 29,462 0,351
74.879 26,65 48,229 0,553




99,89 39,00 60,89 0,640
4,998 0,796 4,202 0,189
10,01 1,567 8,443 0,1856
- 24,965 5,6768 19,287 0,294
™ 39,837 12,849 26,988 0,476
74,983 35,575 39,408 0,903
99,975 57,675 42,30 1,363
5,047 0,833 4,214 0,198
9,89 1,710 8,18 0,209
24,96 5,305 19,655 0,270
cu?t
39,99 12,020 27,97 0,430
74,942 36,001 38,941 0,925
99,79 56,630 43,16 1,312
4,993 0,398 4,595 0,087
9,794 1,059 8,735 0,121
24,973 4,661 20,312 0,229
Zn2+
39,968 10,264 29,704 0,346
74,773 27,123 47,65 0,569
99,851 43,523 56,328 0,773

_ Xay dyng duong dang nhiét hap phu Langmuir cia VLHP déi véi cac ion. Dya vao duong
hap phu dang nhiét Langmuir dang tuyén tinh biéu dién sy phu thudc cia Cey/q vao Cep S€ Xac

dinh duoc dung luong hap cuc dai gmay va hang sé Langmuir b. Phuong trinh c¢6 dang:

C, 1 1
= + Lo
b
q Orax  Oimax
A= 1 3
3.6.1. Doi véi Cr
07 y=1158Ln(x) +9.6221 0-8 7 y=00141x +0.1363
R? = 0.9064 R"=0.9453

60 - *

50

40 =
— = ¢ Cr
S e Cr g )
g 30 - PS = Linear (Cr)
= Log. (Cr) S
o

20 [

10

0 . . \
20 40 60 0

-10 -

Ccb (mg/l)

20 40
Ccb (mg/l)

60




Tir hinh 3.11a va 3.11b xé4c dinh duoc dung lwong hip phu cuc dai di vai ion Cr¥* la
70,922 mg/g va hang s6 Langmuir 13 0,103.

3.6.2. Pbi véi Ni*

y =9.2161Ln(x) + 4.7947
R? =0.9923 1.4 4

40 A *

y =0.0206x +0.176
R?=0.9984

& Ni
Linear (Ni)

30 A & Ni
Log. (Ni)

Ccb/q (g/l)

0 . . X 0 20 40 60 80
0 20 60 80 Ccb (mg/)

cebtfhgn

Hinh 3.12a. Puong dang nhiét hdp phu  Hinh 3.12b. Puong dang nhiét hdp phu

Langmuir cia VLHP d6i véi Ni®* Langmuir dang tuyen tinh cia VLHP
doi voi Ni

Tinh toan két qua trén hinh 3.12a va 3.12b x4c dinh dugc dung luong hap phu cuc dai
d6i véi Ni?* 14 48,545 mglg va hang sé Langmuir 13 0,117.

3.6.3. Dbi véi Cu®*

50 - - 1.4 1
y= 9-5224Ln(><) +4.4337 y =0.0202x +0.1778
45 R? =0.9962 12 4 R? = 0.9992
40
35 1
— 30 - <08
= e Cu 308 ¢ Cu
E 251 Log. (Cu) g Linear (Cu)
= ——Log. (Cu
T 20 g 0®
15 - 0.4
10 -
0.2 1
5 -
0 T T \ 0 T T \
0 20 40 60 0 20 40 60
Ceb (mg/l) Ccb (mgl/l)

Hinh 3.13a. Puong dang nhiét hdp phu Hinh 3.13b. Puong dang nhiét hap phu

Langmuir cia VLHP déi véi Cu®* Langmuir dang tuyén tinh ciia VLHP
doi véi Cu®*



Dung luong hap phu cuc dai déi vai ion Cu®* xac dinh dugc tir phuwong trinh ding nhiét

Langmuir trén hinh 3.13b 14 49,505 mg/g va hang s6 Langmuir 13 0,114.

3.6.4. Péi voi Zn**

y = 11.009Ln(X) + 9.3975
R?=0.9411
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Hinh 3.14b. Puong dang nhiét hap phu
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véi Zn?
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Hinh 3.14a. Puong dang nhiét hap phu
Langmuir cia VLHP dsi véi Zn**

Dung luong hdp phu cuc dai tinh toan dugce dbi véi Zn®* 1a 64,935 mg/g va hiang sb
Langmuir 1a 0,118. . . )
* Nhdn xét: Khi ting ndng do dau cua Cr**, Ni?*, Cu**, Zn** dung luong hip phu cua VLHP
tang.

3.7. Két qua thir nghiém xir Iy miu nwéc thai cé chira Zn®*

Bang 3.11. Két qua xir Iy Zn?* trong nwéc thai cia xwéng xi ma

Hap phu lan 1 Hap phu lan 2
lon kim
loai Co Cebr of1 H, Ceb2 02 H:
M) (mgmy | (marg) | (%) mg/l) | (malg) | (%)
Zn°* 0,679 0,0684 0,122 89,92 0,0064 0,0124 90,7

Két qua xir Iy mau nuéc chira Zn?* bang VLHP 1a than ba mia sau khi da bién tinh dat
duogc két qua cao.
+ Khdo sdt khd nang tach logi va thu héi ion Zn**
Tién hanh nghién ctru qua trinh giai hap VLHP mét lan bang 100 ml dung dich HCI. 0,1M,
trong khoang thoi gian 90 phat. Dung dich sau giai hap duge xac dinh ndng do Zn** (Cepgn), két
qua nhu sau:



Bang 3.12. Két qua giai hap zn*

o 712" Co (mg/l) Ceo2 (Mg/l) | Cpp (Mg/l) | Cepgh (Mg/l) H (%)
on Zn

0,679 0.0064 0,6726 0,4581 68,11

Tir bang 3.12 ¢6 thé thay hi¢u suat giai hip Zn** véi dung dich HCI. 0,1M dat 68,11%.
Nhu vay, VLHP ché tao tir ba mia c6 kha nang tach loai va thu hoi ion kim loai Zn?* cho két qua
tot.

KET LUAN

Céc két qua thu dugc di dap ung duoc muc dich nghién ciru ban dau cua dé tai:
1. D3 ché tao thanh cong VLHP tir ngudn nguyén liéu phé thai cong nghiép 13 bd mia bang axit
sunfuric.
2. Pi xé4c dinh dic trung bé mat: ciu tric phan tir, Cu trac x6p ctia nguyén liéu ba mia va san
pham VLHP bang phuong phap phd hap thu hong ngoai (IR) va kinh hién vi dién tir quét (SEM).
Céc két qua khao sat IR, SEM cho thay:
+ Ba mia tu nhién c6 thanh ph'?ln chu yéu la xenlulozo, hemixenlulozo, lignin va cé cAu
trac bé mat twong dbi xop.
+ VLHP c6 d6 x6p cao hon rat nhiéu so véi nguyén liéu dau 1a bd mia, dién tich bé mat
I6n va bao gdbm cac tdm hap phu manh.
3. i khao sat dugc mot s6 yéu t6 anh hudng dén sy hip phy cia VLHP dbi véi Cr**, Ni?*, Cu?",
Zn?* theo phuong phap hép phu tinh. Céc két qua thu dugc:
+ KhOang pH téi wu dé su hap phu cac ion kim loai cua VLHP xay ra tét nhat:
Déi voi Cr¥*: pH =4
Déi voi Ni**: pH=5+6
béi v6i Cu®*: pH =4+ 5
Déi voi Zn®: pH = 4
+ Kha nang hap phu ciia VLHP cao hon rat nhiéu so véi nguyén lidu. Két qua nay hoan
toan phu hop véi cac két qua khao sat dac diém bé mat VLHP va nguyén liéu dau.
+ Thoi gian dat can bang hap phu cua VLHP:
e Ddi vai Cr**: 40 phat
e Ddi vai Ni**: 50 phat
e Ddi vai Cu®*: 50 phit
e Ddi vai Zn*: 40 phat
+ Khi lugng VLHP ting, dung lugng hap phu cua n6 ddi véi Cr¥*, Ni**, Cu®*, Zn?* ciing
tang.
+ Trong khoang nong d¢ dau di khao sat v6i cac ion kim loai, thi khi ndng d6 dau cac
ion kim loai tang thi dung luong hap phu ctia VLHP dbi véi cac ion kim loai tang.
+ Khao sat can bang hap phu theo m6 hinh hap phu dang nhiét Langmuir da xac dinh
duoc dung luong hap phu cuc dai d6i véi mdi ion 1a:
o Déivéi Cr**: 70,922 mglg
o Dbi v6i Ni**: 48,544 mglg
e Déi vai Cu®*: 49,505 mg/g
e Dbivsi Zn*": 64,935 mglg
4. Dung VLHP ché tao dwoc xur 1y nudc thai chira Zn?* ciia mot xusng xi ma, két qua cho thay
sau hai lan hép phu ndng do Zn** da giam xubng dudi mic cho phép cia QCVN
24:2009/BTNMT - quy chuan k¥ thuat Quéc gia vé nudc thai cong nghiép.
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