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Tom tit:

P4 nhan tao 1a mdt sin phim cia cong nghé tai ché cac chai, lo thiy tinh tai Nhat Ban, c6 dac tinh khong sinh ra
chit ddc hai, khong in mon, than thién véi méi treong va dwoc ing dung nhiéu trong cac cong trinh tai Nhat nhw
trong ciy xanh, cic cong trinh nong nghiép, xdy dung... Bai bio trinh bay két qua danh gia kha ning xir ly ion Ni*
trong nwéc bang da nhin tao. Tir két qua nghién ciru cho thiy, da nhan tao c6 kha ning hip phu tot ion NiZ* trong
moi trwong nuwde. Kha ning hip thu tdi da cia vat liéu 1a 5 mg/g véi thoi gian tiép xiic khoang 15 phut. Bén canh
dé, vat liéu nay con hip phu ion H* trong dung dich nén c6 kha ning dwa mdi truwong axit (pH < 7) vé mdi truong

trung tinh (pH = 7).

Tir khéa: Da nhan tao, kim loai ndng, Niken, vit li¢u thin thién voi moi trwong, xu ly nuwoc.

Chi s6 phén loai: 2.7

Pat van de

O nhidm moi truong nudc 1a mot thach thirc 16n ddi véi
su ton tai va phat trién cua nhan loai. Viéc khai thac tai
nguyén nudce hop 1y phuc vu phat trién kinh té, ciing nhu
cung cip nude sach dé dap tng nhu ciu sinh hoat cia con
nguoi ngiy cang trd nén cip thiét. Theo T6 chuc Y té thé
gidi, hon 80% bénh tat ctia con ngudi 1a do ngudn nude va
moi truong khong dam bao [1, 2]. Cac chit 6 nhiém chu
yéu bao gém kim loai ning, vi sinh vét, phan bon, va cac
hop chét doc hai. Trong do, Niken (Ni*) dugc xem 1a mot
trong nhimg kim loai nguy hiém, duoc dwa vao danh sach
cac chit gdy 6 nhiém muc cao cia Co quan Bao vé moi
truong Hoa Ky (EPA) [3]. O ndng do cao, Ni2* gay nén ung
thu phéi, mii va xuong, mot s6 dau hiéu vé ngd doc cép
tinh do Ni** gdy ra nhu nhtrc dau, chong mat, budn ndn, ndn
mtura, dau nguc, ho khan, ho hép nhanh, da tim tai va suy
nhuogc [4, 5]. Do do, viéc giam ham luong ion Ni** trong
nuée thai vé ngudng cho phép trude khi xa ra méi truong
tu nhién 1a mot trong nhitng yéu cau bat budc. Cac phuong
phép loai bo Ni2* tir nudc thai bao gdm két tua hoa hoc, trao
ddi ion, loc, hoa hoc, dién phén va hép phu [6]; trong d6 hép
phu 14 giai phap day htra hen dé xu 1y cac kim loai ning ton
tai trong moi truong nude. Pac biét, trong nhitng nim gan
day, viéc ché tao va ung dung nhiing loai vt liéu h:flp phu
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modi dé xur ly moi truong dang rat dugc quan tam, can co

nhirng nghién ctru cu the, sau rong hon.

Da nhan tao 1a san phém duoc tai ché tir cc chai, lo thuy
tinh dd qua str dung, véi cau tric c¢6 nhidu 16 khi nén vt lidu
nay c6 ddc tinh thong khi va thoat nudc tot. Ngoai ra, dic

diém uu viét nhat cia da nhan tao chinh la trong lugng siéu

Hinh 1. Pa nhan tao.
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Abstract:

Artificial stone is the product created from the recycling
technology of glass bottles and jars in Japan with its
non-toxic, non-corrosive properties, so this product is
considered an environmentally friendly product and
used in many projects in Japan such as planting trees,
agricultural projects, construction, etc. The article
presents the assessment results of removing Ni(Il) ion
from aqueous solution using artificial stone. The research
demonstrated that the Ni(Il) ion adsorption capacity of
artificial stone in aqueous solution was very high with 5
mg/g in 15-minute contact time condition. In addition,
artificial stone was also capable of increasing pH value
from the acid medium (pH < 7) to the neutral medium
(pH=17).

Keywords: Artificial stone, environmentally friendly
materials, heavy metals, Nickel, water treatment.
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nhe va c6 thé ndi trén mat nude. Vi dic diém nay, da nhan
tao dwoc danh gia cao vé gia tri st dung khi dua vao mg
dung trong nhiéu linh vuc tai Nhat Ban nhu cac cong trinh
xay dung cong cong hay cong trinh nong nghiép va xu 1y
moi truong... nhung ¢ Viét Nam con khd méi mé va chua
timg dwoc nghién ctru. Do do6, ching t6i tién hanh nghién
clru danh gia kha ning xtr 1y ion Ni?* trong nudc bang da
nhan tao.

Doi tuong va phuong phap nghién ciiu
Déi twgng nghién ciru
- MAu nuéc chira ion Ni*'.

-Da nhén tao (ty trong kho: 0,4 ~ 0,5; hé s6 tham nudec:

TAP CHI

HOAHOC |/,
ONG NGHE |¢{ Nam 60(6) 6.2018

3x102 ~ 1x10 cm/s).
Phuwong phdap nghién ciru
Héa chat va thuoc thir:

P4 nhan tao st dung trong nghién ciru duoc san xuit boi
Cong ty Trim, Nhat Ban (hinh 1). Cac hda chat khac bao
gdm nude cit, dung dich NiSO , 250 mg/l, dung dich NaOH
1 M, dung dich NaOH 10%, dimethyl glyoxin 1%, dung
dich I, 0,05 M, dung dich HCI 0,1 M duoc diéu ché trong
phong thi nghi¢m.

Chuén bi dung dich Ni?* 250 mg/l: Hoa tan 0,6567 g
NiSO, vao 1000 ml nu¢c cat, nho 3-4 giot HCI dam dac
nhiam 6n dinh ion Ni>* trong dung dich.

Chuén bi dung dich dimethyl glyoxin 1%: Hoa tan 1 g
dimethyl glyoxin vao 100 ml dung dich NaOH 5%.

Chuan bi dung dich I, 0,05 M: Hoa tan 3,175 g I, va
9,525 g KI vao 250 ml nuéc cét. Dung dich I, dugc bao
quan trong chai sim mau.

Noéi dung thi nghiém xu ly ion Ni** trong nudc cua da
nhan tao:

Kha ning hdp phu ion Ni>* ctia ¢a nhan tao duoc nghién
ctru dua trén viée khao sat cac thong s6 khac nhau nhu thoi
gian tiép xuc, n@)ng d6 kim loai, pH va lugng vat liéu, thé
tich mau dung dich. Trong d0, thoi gian tiép xtic duge khao
sat tir 5 pht dén 360 phut; néng do kim loai duoc khao sat
tang dan tir 1 mg/l &én 250 mg/l; gia tri pH dugc thay dbi
tir 1 d&én 10 (dwgc diéu chinh bang dung dich HCI ddm dic
va NaOH 10%); lugng da nhan tao dugc khao sattue 5 g dén
40 g va thé tich mau dugc khao sat ting tir 25-250 ml. Khi
tién hanh khao sat thong sd nao thi cac gia tri cia thong sd
d6 dugc diéu chinh thay ddi, con cac thong sd khac gitr ¢d
dinh. Sau khi hép phu, da nhan tao dugc loc dé l?iy ra khoi
mau nudce thi nghiém. Nong do Ni2* con lai trong dung dich
dugc x4c dinh bang may AAS.

Hiéu suét (E%) va luong Ni** sau khi hép phu (Q,) dugc
xac dinh theo cong thuc:

E ==—=x100(%): Qe = (Co
0

C.).V

Trong d6, E 14 hiéu suit ciia qua trinh hap phu (%); C, la
ndng do Ni** ban dau (mg/l); C, 1a nong d6 Ni* sau khi hap
phu (mg/l); Q, 1a Tuong Ni** sau khi héap phu (mg); V 1a thé
tich ciia dung dich (1).



Keét qua nghién ciiu va thaoe luan

Anh hwong cua thoi gian tié’p xuc
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Hinh 2. Anh huéng ciia thoi gian tiép xic dén hiéu suat xi ly.

Thi nghiém khao sat anh hudng cia thoi gian tiép xuc
dén hiéu suét xtr 1y ion Ni** cua d4 nhan tao dugc thuc hién
bang cach cho 20 g d4 nhan tao vao 100 ml dung dich mau
¢6 pH = 4, ndng d6 Ni** ban diu 14 65 mg/l, thoi gian tiép
xuc duoc khao sat tir 5 phit dén 360 phut (hinh 2).

Khi ting thoi gian tiép xtc tir 5 dén 360 phat thi kha
nang hip phy Ni?* cia d4 nhén tao giam, trong khoang thoi
gian tiép xtc tir 5 dén 30 phit, higu suat xir Iy Ni2* cia da
nhén tao tang dan va dat dén trang thai gﬁn nhu bdo hoa,
ndng d6 Ni?* giam xudng 0,5 mg/l. Nhung khi tiép tuc ting
thoi gian tir 60 dén 360 phut, duong biéu dién hiéu suét co
xu huéng giam xudng, ndng d6 Ni2* tang tir 1,359 dén 7,454
mg/l. Tai mdc thoi gian tiép xuc 1a 15 phat, hiéu suat xu 1y
Ni2* cao nhat (99,72%). Do vay, céc thong $b tiép theo duoc
khao sat & thoi gian hap phu 1a 15 phit.

Ngoai ra, mét trong nhitng wu diém khi str dung d4 nhén
tao 1a kha nang hip phu H* gitip diéu chinh pH trong dung
dich. Khi vat liéu tiép xtc véi mau nude co gia tri pH ban
dau 1 4, mau nude sau xir Iy ¢6 xu huéng ting pH 1én va dat
gia tri 1 7. Vi vay, day 1a mot trong nhiing co s& gop phan
nang cao higu suat xir 1y ciia d4 nhan tao ma khong can sir
dung hoa chéat dé nang gia tri pH ddi v6i nhitng loai nude
thai co tinh axit, dong thoi ciing lam giam luong bun thai
sau xr Iy. Ciing twong ty nhu dudng biéu dién hiéu sut xir
ly, duong biéu dién luong Ni2* hip phu trén 1 g da nhan tao
¢6 xu huéng giam nhe khi ting thoi gian tiép xtc cua vat
liéu (hinh 3).
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Hinh 3. Anh huéng ctia thoi gian tiép xic dén lugng Ni2* hap
phu trén 1 g da nhan tao.
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Hinh 4. Anh huéng ctia ndng dé dau vao dén hiéu suat xi ly.

Thi nghiém khao sat anh huong ndng d6 dau vao dén
hiéu suét xu ly ion Ni** ciia d& nhan tao dugc thuc hién
bang cich cho 20 g da nhan tao vao 100 ml dung dich mau
¢6 pH =4, thoi gian tiép xtc 15 phut. Nong d6 ion Ni* dugce
thay ddi tir 1 dén 250 mg/1 (hinh 4).

Khi ting ndng do Ni2* tir 1 dén 250 mg/I thi hi¢u suat
xtr Iy Ni2* ctia d4 nhan tao thay d6i rd rét. O ndng do 1 mg/l
hiéu suat xir Iy Niken thip nhat, chi dat 48,47%. Khi ting
ndng do tir 5 dén 50 mg/l thi hiéu suat ting tir 90,52 dén
99,22%, tuy nhién khi tiép ting ndong do 1én dén 250 mg/l
thi hidu sut xir Iy ¢6 xu hudng giam. Sy thay doi 1én xudng
ctia duong biéu didn ndng do co thé dugc giai thich nhu sau:
Tai mdc thoi gian tiép xtc 15 phat chi méi la mdc thoi gian
pht hop dé da nhén tao hap phu vira du cac ion Ni** trong
céc khoang nong do tir 5 dén 50 mg/1, nhung né lai vuot qua
ngudng thoi gian bio hoa cua vat lidu khi tiép xtic mau nude
chira ion Ni?* voi nong d6 1 mg/l. Con trong khoang nong
d6 tir 100 dén 250 mg/1, hidu suat xir ly giam co thé do thoi
gian tiép xuc chua di hodc néng do ion Ni** qua 16n trong
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khi d6 luong vat liéu str dung con it.

Bén canh dé, dudng biéu dién lwong Ni>*hdp phutrén 1 g
da nhén tao ¢6 xu hudng ting dan khi ting nong d6. Mic
du hiéu suat xir Iy dat cao nhat & ndng d6 50 mg/I (99,22%)
nhung dwa vao biéu d6 biéu dién sy hdp phu Ni2* trén 1 g
vt liéu thi cho thay khi ting nong d¢ 1én thi kha nang hap
phu cua da nhan tao tang Ién 10 rét va dat muac cao nhét &
ndéng d6 250 mg/1 (hinh 5). Do vy, ndng do 250 mg/l dugc
chon dé khao sat tiép cac thong sb sau.
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Hinh 5. Anh huéng ctia ndng do ban dau dén lugng Ni2* hap phu
trén 1 g da nhan tao.
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Hinh 6. Anh huéng ctia pH dén hiéu suat xi ly.

Thi nghiém khao sat anh hudéng ciia pH dén hiéu suét xir
1y ion Ni** ctia da nhan tao duoc thuc hién bé‘mg cach cho 20
g d4 nhan tao vao 100 ml dung dich mau c6 nong do ion Ni2*
1a 250 mg/1, thoi gian tiép xtic 1a 15 phut, khoang pH dugc
khao sat dao dong tir 1 dén 10 (hinh 6).

Khi tang gia tri pH thi ndng d6 Niken sau xir Iy giam,
hiéu suat xir 1y ting, ing v6i khoang pH tir 1 dén 6 nong
d6 Ni2* sau xir Iy giam tir 226,231 xudng 34,145 mg/1, hiéu
sudt tang tir 9,47 1én 86,23% va bat dau tir pH 7 dén 10,
néng d6 Ni** sau xtr 1y ¢ gia tri nho hon 0,7 mg/l, hiéu suat
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xtr 1y trong truong hop nay c6 thay doi nhung khong dang
ké, déu dat trén 99%. O mai truong pH > 7 sy co mit cla
nhom hydroxit dan dén hién twong két tiia Ni(OH),, ddi voi
moi truong co pH < 7 thi cac ion Ni* tan trong dung dich,
bén virng hon so vi méi truong pH > 7. Can cir két qua thu
duogc, pH tir 7 d@én 10 13 khoang t6i uu cho céac thi nghiém
con lai. Tuy nhién dé han ché viéc str dung hoa chét ciing
nhur tiét kiém chi phi dau tu hoa chét trong viéc diéu chinh
pH, dong thoi dé phat huy t6i da hidu qua sir dung vat ligu,
pH = 7 dugc chon dé khao sat cac thong sb tiép theo.

Puong biéu dién luong Ni2 hap phu trén 1 g d4 nhan tao
trong dong voi dudng biéu dién hiéu suat xir Iy Niken. Khi
thay dbi cac gia tri pH tir 1 dén 6, lugng Ni2* hap phu trén 1
g d4 nhén tao c6 su thay ddi rd rang, tuy nhién khi tiép tuc
nang gi tri pH tir 7 dén 10 c6 thay d6i nhung khong dang
ké (hinh 7).
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Hinh 7. Anh huéng ctia pH dén lugng Ni** hip phu trén 1 g da
nhan tao.
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Hinh 8. Anh huéng ctia lugng da nhan tao dén hiéu suat xir ly.
Thi nghi¢m khao sat anh huong cia lwong da nhan tao
dén hiéu suat xtr ly ion Ni** dugc thyc hién bang cach cho
d4 nhan tao vao 100 ml dung dich mau c6 c6 pH = 4, nong
d6 ion Ni** 1a 250 mg/l, thoi gian tiep xtc tir 15 phut, khoi
luong vat liéu dugc khao sat thay doi tr 5 dén 40 g (hinh 8).
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Két qua trén hinh 8 cho thay, Gmg véi 5 g da nhén tao,
nong do Niz* sau khi xir Iy con 2,675 mg/l, hiéu suét xu ly
dat 98,93%. Tiép tuc ting lugng da nhén tao 1én dén 40 g
thi hiéu suét xur 1y khong thay d6i nhiéu, déu dat trén 99%,
nong d6 Ni2* sau xir Iy dao dong trong khoang tir 0,164-
0,869 mg/l. Nguogc lai véi duong biéu dién hiéu suit, duong
biéu dién anh huong cia khéi lugng dén kha ning hap phu
Ni*"/1 g d4 nhan tao c6 sy thay doi o rang, c6 xu hudng
giam dan khi ting dan khdi lwong (hinh 9).
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Hinh 9. Anh huéng ctia khéi lugng dén kha ning hap phu Ni*
trén 1 g da nhan tao.
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Hinh 10. Anh hudng ctia viéc tang thé tich dén hiéu suat xi Iy.

Thi nghiém khao sat anh hudng cua thé tich mau dung
dich dén hiéu suét xur 1y ion Ni** cua da nhan tao dugc thyuc
hién bing cach cho 5 g d4 nhan tao vao cic mau dung dich
coOpH=7, néng d6 ion Ni2* 1a 250 mg/l, thoi gian tiép xtc
1a 15 phit, thé tich mau khao sat dao dong tir 25 dén 250 ml
(hinh 10).

Khi ting thé tich mau nudc chira ion Ni2* tir 25 dén 250
ml thi hiu suat xtr 1y ion Ni?* c6 xu hudéng giam xudng,
tr 99,24 xuéng 58,36%, néng dd con lai sau khi xur Iy dao
dong tir 1,898 dén 104,104 mg/l. Cing voi d6, dudng bidu
dién sy anh hudng cua viée tang thé tich dén lugng Ni2* hap
phu trén 1 g da nhén tao ¢ chiéu hudng thay doi gidng véi
duong bién dién hiéu suét (hinh 11).

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(6) 6.2018

Khoa hoc Ky thuat va Céng nghé n—

tao

0

Khi niing hiip phu Niken/1g vat ligu di nhin

25 50 100 150 200 250

Hinh 11. Anh huéng ctia viéc tang thé tich dén lugng Ni?* hap
phu trén 1 g da nhan tao.
Két luan

Dé loai bo cac chit 6 nhiém ra khoi nude can phai ap
dung cac cong nghé xu Iy nude. Tuy nhién, khi ap dung bat
ky mot cong nghé nao ciing bi chi phdi boi hai yéu t6 chinh,
d6 1a kinh té va hiéu suat xu Iy. Bén canh d6, dé tranh cac
phat sinh thém chi phi xur Iy méi trudng trong qua trinh van
hanh, cac co s¢ san xuat, doanh nghiép con quan tdm dén
luong bun thai ra trong qua trinh xtr Iy, lugng bun cén it hay
nhiéu lai tiy thudc vao timg cong nghé xtr ly. Vi vay, viéc
tu van gidi thiéu cac vat liéu dong thoi dam bao cac yéu to
trén 1a rat can thiét. Nghién ctru nay gidi thiéu mot vat ligu
than thién véi moi trudng - mot san pham duoc tao thanh
tir viée tai ché cac loai chai, 1o thuy tinh. Céc Kkét qua thi
nghiém dugc trinh bay trong nghién ctiu ndy chung minh
dugc da nhan tao dd gop phan loai bo ion Ni?* ra khoi moi
truong nude, dong thoi nho kha niang hap phy ion H' trong
nude nén vat liéu nay c¢6 kha nang dua méi truong nudce tu
axit vé trung tinh, kha nang hép thu ion Ni?* cua d4 nhan tao
phu thudc chit ché vao cac thong sé nhu thoi gian tiép xuc,
nong do ion kim loai Ni?* ban dau, pH, lwong d4 nhén tao
can dung, va thé tich mau nudc, nhung nhin chung vat liéu
da nhan tao nay c6 kha nang hap phu Ni?* t6i da 1a 5 mg/g.
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