CONG NGHE

DANH GIA KHA NANG HAP PHU NIKEN (Il)
TRONG MOI TRUONG NUGC CUA VAT LIEU TO HOP

LIGNIN-POLYVINYL ANCOL

EVALUATION OF Ni (1) ADSORPTION ON THE LIGNIN-POLYVINYL ALCOHOL ADSORBENT

TOM TAT

Bai bao danh gia kha ndng hdp phu Ni(ll) cla vat liéu hap phu to hop tir
lignin va polyvinyl ancol (PVA). Qua trinh hap phu cta Ni(ll) trén vat liéu lignin-
PVA phul hop v6i md hinh hap phu déng nhiét Langmuir. K&t qua thi nghiém cho
thay, dung lvgng hap phu cuc dai clia Ni(ll) trén lignin-PVA dat 8,306 mg/g, thoi
gian dat c&n béng hap phu 120 phat, pH t6i vu 5. Kha nang tach Ni(l) cta lignin-
PVA trén mau nude thai xi ma dat hiéu sudt 75,2%. Nhu vy, vat liéu t6 hop
lignin-PVA budc dau cho thay cd nhitng wu diém nhét dinh nhing ciing can duoc
khao sat thém vé kha nang gii hap va mot s6 yéu td anh hudng khac.

Tir khoa: Niken (I1), nuge thai, lignin, polyvinyl ancol, hdp phu.

ABSTRACT

The adsorption of nickel (I) over adsorbent prepared from lignin and
polyvinyl alcohol (PVA) was investigated. The adsorption of nickel (1) over
lignin-PVA fit well to Langmuir adsorption model. The experiment results
showed that the maximum equilibrium adsorption capacity for Ni(ll) was about
8,306 mg/g for lignin-PVA, the adsorption equilibrium time when using lignin-
PVA was 120 min, optimal pH 5. The elimination of Ni (II) of lignin-PVA in the
plating water about was 75.2%. Therefore, even thought the lignin-PVA material
have some advantages; however there is a need to investigate more thoroughly
the desorption and other impact factors.
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1.DAT VAN BE

Ngay nay, st phat trién manh mé clia nén kinh té va sw
bung nd dan s6 da gay 6 nhiém mai tredng séng, mot
trong s6 d6 1a van dé 6 nhiém kim loai nang trong nuwac [1].
Cac phwong phap tach loai ion kim loai ndng pho bién hién
nay nhu két tla héa hoc, trao ddi ion, hap phu, loc mang,
keo tu hay dién héa hoc,... [2]. Trong s6 dé, phwong phap
hap phu s& dung céc vat liéu nhu than hoat tinh, silicagel,

16 | Tap chi KHOA HOC & CONG NGHE @ S8 45.2018

Nguyén Ngoc Thanh?”,
Phan Tién Hwng?, Chu Xuan Quang®

nhya trao d6i ion, zeolite,... khéng nhitng dat hiéu qua xi
Iy cao ma con ¢é wu diém vé yéu to kinh té - ky thuat hién
tai & nuoc ta. Hién nay, viéc (ing dung cac vat liéu ty nhién
hodc tan dung phu phdm néng nghiép dé x& ly kim loai
nang trong nwéc la mét trong nhirng huéng nghién ctu
dang duwoc quan tam bai tinh kinh t€ cling nhu higu qua
ma né mang lai [3,4,5,6]. Lignin la mot thanh phan gay 6
nhiém kho xi ly trong nudc thai clia quéa trinh san xuét gidy
nhung lai c6 thé déng vai tro vat liéu hdp phu hitu ich dé
tach loai mot s6 kim loai ndang khéi moi truvong nuwéc [7].
Tuy nhién, do lignin thwdng ton tai & dang hat min c6 kich
thuéc cd micromet nén khi sir dung trong moi treong nuéc
sé rat kho thu hoi [7]. Vi vay, hau hét cac nghién cliu trén
thé gidi déu hudng dén viéc t6 hop hodc ghép lignin véi
mot polyme khac dé giai quyét han ché nay [8, 9].

Trong bai bao truéc [10], chiing t6i dad thdng bao vé két
qua té hop lignin véi polyvinyl ancol nham phan tan va
dinh vi lignin trong mang polyvinyl ancol dwgc tao béi lién
két ngang, han ché su rra troi lignin khi st dung vat liéu
hap phu td hop trong moi treong nuwdc. Dac tring clia vat
liéu t6 hgp lignin-PVA va tinh chat hdp phu cla vat liéu nay
déi vai Cr (VI) trong mdi truong nudc da dwge khdo sat.
Trong bai bao nay, chling toi ti€p tuc st dung vat liéu to
hop lignin-PVA dé hap phu ion niken va danh gia kha nang
hap phu ctia nd trén nwéc thai xi ma thuc té.

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1.Téng hop vatliéu [10]

Natri ligninsulfonat (Trung Qudc) dang bot c6 ham lwvong
lignin 65% duoc tinh ché bang phuong phap axit héa mot
giai doan str dung axit H,50, 20% d€ st dung trong cac thi
nghiém. Lignin va polyvinyl ancol (PVA) duoc phdi tron voi ty
1& khéi lugng 1.1 vaté hop tai nhiét do 90°C trong 3 gio. Tiép
dén, vat liéu lignin-PVA bao phu trén cac hat nhua polyetilen
dugc ngam trong hén hop dung dich axit boric b&o hoa va
CaCl, 1% trong 24 gi¢ dé tao lién két ngang. Vat liéu sau do
duwoc sdy kho & nhiét do 40°C trong 48 gio.

2.2. Khdo sat kha nang hap phu cuta lignin-PVA doéi voi
Ni(ll)

Dé khao sat cac yéu t6 anh hudng dén kha nang hép

phu cua lignin-PVA va tim diéu kién t6i wu, s dung 100ml
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dung dich Ni(ll) c6 néng dd ban dau C, mg/l va 1,0g vat liéu
lignin-PVA cho tlrng thi nghiém va khuay véi t6c do 200
vong/phut. Sau cac khodng thoi gian thi nghiém, hat mot
lvgng mau ra dé xac dinh ndng do Ni(ll).

Dung lvong hap phu duwgc tinh theo cong thic q, =
(C, — C.).V/m trong dé g, la dung lvong hap phu Ni(ll) tai
thoi diém xac dinh trén mot don vi khéi lvgng (mg/g); C,
la ndbng do ban dau ctia Ni(ll); C, la néng dd ctia Ni(ll) con
lai tai thoi diém xac dinh (mg/l); m la khoi lwvgng vat liéu
hép phu (g).

2.3. Khao sat kha nang hap phu cuta lignin-PVA déi véi
Ni(Il) trong mau xi ma thuc té

Nwéc thai xi ma duoc Iy tai bé thu nudc thai cla mot
phan xudng ma ban ghé (Cau Dién, Ha Noi). Chuyén 1000
ml nuéc thai xi ma (khéng diéu chinh pH) vao cdc thay tinh,
sau d6 thém vao c6c 5 gam vat liéu lignin-PVA va ti€n hanh
khudy véi tdc do 200 vong/phdt trong 120 phdt tai nhiét do
phong. Hon hop duoc loc qua mang regenerated cellulose
(RC) kich thuéc 106 0,45um trwdce khi phan tich quang phé.
Lwgng Ni (II)~dé bi hap phu duoc tinh trén co s& chénh léch
noéng dd moi ion cé trong nudc thai ban dau va ndng do
clia ion do tai thoi diém can bang.

2.4. Phuong phap phén tich

Nong dd Ni(ll) trong méi truong nudc dugc xac dinh
bang phuong phap trac quang theo TCVN 6658:2000. Dung
dich da tao phiric mau duoc xac dinh dd hap thu quang tai
bu6c song 540 nm st dung may UV-VIS
Spectrophotometer (Thermo, Anh).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Khao sat thoi gian dat can bang hdp phu clia vat liéu

Khao sat thoi gian dat can bang hdp phu Ni(ll) cda
lignin-PVA duwoc trinh bay & bang 1 va hinh 1.

Bang 1. Anh huong clia thoi gian tiép xdc vat liéu

Thoi gian (phat) | Nongdd (mg/l) | q(mglg) | Hiéusuat (%)

0 2,288 0,000 0,000

5 1,582 0,141 30,857

15 0,876 0,282 61,713

30 0,876 0,282 61,713

60 0,876 0,282 61,713
120 0,169 0,424 92,614
180 0,169 0,424 92,614

Trong vong 15 phat dau tién, ndng doé Ni (1) giam dang
ké so voi 2,288 mg/l dén 1,582 mg/I véi ham lwgng con lai
0,876 mg/l voi hiéu suat khodng 62%. Khi thoi gian dén 120
phat, néng doé cda Ni (Il) khéng thay doi nhigu. Nhu vay, cd
thé Iya chon thoi gian can bang hap phu 120 phut.

Két qua dugc thé hién trén hinh 1 cho thay kha nang
hap phu cua vat liéu tang Ién theo thoi gian. Thoi gian hap
phu cht yéu xay ra trong 15 ph(t dau tién. Sau 120 phdt,
qué trinh hap thu dat dén trang thai can bang tai q = 0,424
mg/g va hiéu suat dat 92,614%.
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Hinh 1. Anh hiréng ctia thoi gian dén trang thai cAn bng hap phu
3.2. Anh huéng ctia pH t¢i kha nang hap phu cta lignin-
PVA

K&t qua clia qué trinh khao sat trang thai can bang hap
phu tai thoi diém 120 phuat dva trén anh hudng clia pH
dugc duara trong bang 2 va hinh 2.

Bang 2. Anh huong ctia pH toi kha néng h&p phu Ni (1) ctia vat liéu

pH Co(mg/l) C.(mg/l) | Hiéusuat(%) q(mg/g)
1 2,321 0,898 61,307 0,285
3 2,243 0,897 59,998 0,269
5 2,288 0,170 92,565 0,424
7 2,241 0,122 94,543 0,424
9 2,217 0872 60,652 0,269
1 2,211 0,841 61,962 0,274
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Hinh 2. Anh hréng cia pH dén kha néng hap phu

Kha nang hap phu ctia vat liéu hoan toan thay doi pH tlr
1 dén 9. Trong pham vi nay, khd ndang hap phu cta vat liéu
c6 thé dat duwoc gia tri cao trong khoang pH rong. Két qua
trén hinh 2 chi ra rang khoang pH = 5-7 1a ly twdng nhét,
chon pH =5 véi dung lvgng hap phu g = 0,424 mg/g.
3.3. Anh hudng cla thoi gian tiép xdc va nong dd ban
dau ctia Ni (1)

Bang 3. Anh hudng ctia ndng do Ni (11) téi kha nang hép phu clia vat lidu

Co (Mmg/) C.(mg/) Hiéu sudt (%) 0.(mg/g)
1,03 0,101 90,231 0,187
5,06 0,49 90,345 0,9143
10,11 2,32 77,045 15578
20,04 5,96 70,245 2,8154
40,04 20,30 49,295 3,9475
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Hinh 3. Anh hirng ctia ndng do Ni (11) theo thoi gian

Két qua khao sat anh hudng cla thoi gian va ndéng do
ban dau dén kha nang hap phu tdi da duoc thé hién trén
bang 3 va hinh 3.

K&t qué trén hinh 3 cho thay kha nang hap phu tang theo
thoi gian khi ndng dé ban dau ctia Ni (Il) thay doi va qua trinh
hap phu dat dén trang thai can bang khi thoi gian dén 120
phut. Hon nita, khi néng do ban dau cuta Ni () tang, kha
nang hap phu ctia vt liéu cling da dwoc tang 1én dang ké.
3.4. Nghién cttu cac m6 hinh hap phu d&ng nhiét

Tl cac két qua khdo sat & trén, ching téi chon diéu kién
thoi gian 120 phut, pH = 5 va néng dd ban dau cla
Ni (1) = 40 mg/I, dd thi theo mé hinh hap phu dang nhiét
Langmuir va Freundlich dwogc thé hién trén hinh 4 va 5.
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Hinh 5. M6 hinh hép phu déng nhiét Freundlich

@' md hinh hap phu dang nhiét Langmuir, hé s6 hdi quy
(R*=10,9749) cao hon hé s6 hoi quy ctia md hinh hap phu
dang nhiét Freundlich (R? = 0,9438). Nhu vay, mé hinh hap
phu Langmuir phu hgp hon mé hinh hap phu Freundlich.
Tl m6 hinh Langmuir tinh duwgc g, = 8,306 (mg/g).
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3.5. Thir nghiém hap phu cuia lignin - PVA véi mau nuéc
thai xi ma thuc té

Nuéc thai xi ma sau khi thu hoi duoc phan tich dé xac dinh
mot s6 dac tinh nhw pH = 7,13, COD = 6,70 mg/l va ndng do
Ni(ll) 1a 36,70mg/I. Nuéc thai dwgce xt Iy béi lignin-PVA, nbng
dd Ni(ll) con lai 1a 9,10 mg/l, dat hiéu sudt tach loai 75,2%. So
sanh véi dung lugng hap phu khi thi nghiém véiion don 1€, rd
rang hiéu suét cé sw suy giam dang ké. Diéu nay cé thé ly giai
do thanh phan nuéc thai xi ma rét phic tap, ngoai Ni (II) con
ton tai cac ion kim loai khac nhu Cr(V1), Cu (Il), Fe (1ll),... nén da
xay ra st canh tranh trong qua trinh hap phu.
4. KET LUAN

Pa khao sat cac yéu té anh huéng dén sy hap phu Ni(ll)
clia vat liéu lignin - PVA va cho thay, thoi gian dat can bang
hap phu la 120 phdt va pH t6i wu 5. Qua trinh hap phu cla
Ni(ll) trén vat liéu t6 hgp lignin-polyvinyl ancol pht hop mé
hinh hdp phu dang nhiét Langmuir véi dung lvong hap
phu cuc dai 8,306mg/g.

Kha n&ng tach Ni(ll) ctia lignin-PVA trén mau nuoc thai
xi ma dat hiéu suét tach loai 75,2%. Nhuw vay, vat liéu t6 hop
lignin-PVA buéc dau cho thay c6 nhitng wu diém nhat dinh
nhung cling can duoc khao sat thém vé kha nang giai hap
va mot s6 yéu to anh hudng khéc.
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