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Tom tat

Trong nghién ctru nay, qué trinh tan thu bt tir tinh tir ngudn nguyén liéu 14 bang cassette phé thai
bang cach sir dung dung mdi hiru co thong dung ré tién da dugc thuc hién. Nghién ctru da khao
sat nhiéu théng s6 dé tim ra diéu kién thuan loi cho qua trinh tan thu bot tir tinh nhu: cac loai dung

moi khéc nhau, thoi gian ngdm dung méi, nhiét do. Két qua tét nhét c6 thé dat dwoc 1a 1,5312g
bot tir tinh trén 3,3000g nguyén lidu, khi khudy nguyén liéu trong dung mdi acetone & diéu kién

dun s6i hoan luu trong thoi gian 4 gio. Ngoai ra, nghién ciru con tién hanh phan tich mot s6 dac
tinh co ban cua bot tir thu dwoc bang cac phuwong phap hién dai nhu: phuong phap phd nhiéu xa
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bang cassette, bt tur tinh

tia X (XRD), phan tich nhiét trong lugng (TGA), kinh hién vi dién tir truyén qua (TEM), khao sat
duong cong tir tré bang phuong phap tir ké mau rung (VSM-Vibrating Sample Magnetometer).
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1. M¢ dau

Vit liéu tir 12 loai vat lieu ma dudi tAc dung cua tir truong
ngoai c6 thé bj tir hoa. Vat lidu tir thudng duoc st dung trong
doi song c6 hai dang chinh 1a FesO, va y -Fe;03 [1-3].

Vit liéu tir tinh thuong duoc tng dung lam xdc tac vi c6 mot
s6 tinh chat thuan lgi nhu dién tich bé mat I6n, kha ning bién
tinh bé mat, d6 bén nhiét cao va d& dang thu hdi tir dung dich.
Chat xuc tac ¢ dinh boi cac hat tir tinh c6 thé d& dang thu
hdi va tai st dung khi ¢6 sy hién dién cua tir truong ngoai.
Bé& mat cAc hat tir tinh c6 thé duoc bién tinh dé tao ra nhiéu
loai chat xuc tac hiru co va co kim. Céac loai kim loai chuyén
tiép cb dinh trén vat liéu tir tinh xdc tac phan tng, né xdc tac
cho nhiéu loai phan tmg nhu phan tng ghép mach carbon-
carbon, hydro hoa, hydro formyl hoa, amin héa, phan {(ng
polyme hda [4].

Ngoai ra, oxit st tir dugc tng dung rong réi trong nhiéu linh
vure nhu ghi bing tir, son phu, 1am chat mau, sensor khi, lam
tac nhan hap phu xir Iy kim loai nang: asen [5], coban, phuc
vu cho linh vuc y hoc nhu: tac nhan lam ting d¢ twong phan
cho anh cong huéng tir, 1am phwong tién dan truyén thude.
C6 thé thay rang vat liéu tir tinh ¢ nhiéu Gng dung trong
thuc té, song qué trinh tng hop nén nhiing vat liéu nay gap
it nhidu kho khan ciing nhur tidu ton thoi gian va kinh phi. Tur
d6 chung t6i dé& nghi mot ngudn cung cap vat lisu nay ma
khong can trai qua quéa trinh tdng hop phtc tap, bing céach
tan thu cac loai phé thai bang tir hién nay da 16i thoi, khong
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con duge wa chudng khi cong nghé sé phat trién nhu hién
nay. Qua d6 nghién ctiru mubn déng gop cho viéc thu hdi cac
vt liéu c6 gid tri tir cac ngudn phé thai.

2. Thuc nghiém

Pbi twong nghién ctu 1a qué trinh tan thu bot oxit sit tur
ngudn bangcasette bang cac dung moi hitu co thong dung ré
tién. Bén canh d6 chiing toi con khao sat lai viéc thu hdi dung
mdi dé tai sir dung nham gidp qua trinh tiét kiém hon.

Quy trinh: Can 3,3000g bing vao binh ciu 250ml chua
150ml dung méi c6 trang bi thiét bi khudy tir (c4 tur).Tién
hanh vira khudy tron vira gia nhiét & timg diéu kién khao sat.
Bot tir thu duoc (néu cd) trong céc khao sat s& duoc rua lai
vé6i dung méi roi say khd ¢ trong tu siy & 60°C sau 12 gid va
cudi cung dugc can khdi lugng. Céc yéu té dugc khao sét 1a:
dung méi, thoi gian, nhiét d6. Sau khi tan thu dung nam cham
dé thu bot tir (néu c6), sau d6 ding 20ml dung mdi sach ria
lai bot thu dugc (rira 3 1an).

Qua trinh tan thu bot tir 1an lugt dugc tién hanh vai cac thong
s6 thay d6i nhu sau:

- Dung méi: methanol, ethanol, acetone, hexane, toluene
-Thoi gian: 2 gio, 4 gio, 6 gio, 8 gio, 10 gio

-Nhiét do: nhiét d6 phong, 50°C, nhiét 6 sbi

Thanh phan cua hat tir tinh dwoc phén tich nhidu xa tia X
(XRD) bang may D8, advance (Bruker)-biic. Kinh hién vi
truyen qua (TEM), JEOL JEM duoc st dung dé phan tich
cau tric hat tai Phong Thi nghiém Trong diém Vat liéu
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polyme va Composit, PH Béach khoa Tp.HCM. Tt tinh cua
vt lidu dugc xac dinh bang phuong phap do dudng cong tir
tré (VSM) EC11. Thiét bi phan tich nhiét trong luong (TGA),
méy TGA Q500 téc do gia nhiét 10°C/ph(t tir nhiét do phong
1én 800°C trong méi trudng khi nito thyc hién tai Trung tm
Manar Pai hoc Quéc gia Tp.HCM.

3. Két qua va ban luan

Str dung hai loai vat li¢u bang tir (bang cassette, bang video)
dé thtr nghiém tach bang cach ngdm nhanh véi cac dung moi
khac nhau.

Bang 1:Thir nghiém voi cac dang nguyén li€u bang tur

Dung moi Bang cassette Béng video
Acetone | Co6 dau hiéu bong Khong xay ra
Methanol Khong xay ra Khong xay ra
Ethanol Khong xay ra Khong xay ra
Toluene Khong xay ra Khong xay ra
Hexane Khong xay ra Khong xay ra

Qua thir nghiém cho thdy bang video khé tach ra duogc vi
khong c¢6 ddu hiéu bong hat tir tinh khi thir & cac dung méi
v6i cac d9 phan cuc khac nhau. Bén canh do, bang catset c6
kha nang tach ra d& dang hon va c6 du hiéu tot véi dung moi
acetone. Nhu vay, bang cassette dugc chon lam ddi tuong
nguyén li€u cho nghién ctru nay. Trong giai doan sau, qua
trinh tach hat tir tinh duoc tién hanh & nhiét do cao va diéu
kién khudy dé nang cao hiéu qua tach.

Tién hanh thao tac nhu vira néu & phan thuc nghiém trong
cac diéu kién nhu sau: dung méi st dung 1 methanol
ethanol, acetone, hexane va toluene & diéu kién dun s6i hoan
luu va thoi gian khao sat 1a 10 gio.

Két qua cho thdy dung méi methanol, ethanol, hexane va
toluene khong thich hop tach bot tir ra khoi bang tur. That
vay, ngoai quan sau qua trinh xtr 1y véi dung méi khong cod
gi khac biét so v6i ban du, phin dung mdi quan sat thiy van
trong su6t nhur ban dau va khong c6 bot tir xuét hién khi thur
tach bang nam cham.

lan 1 1an 2 lan 3
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Hinh 1. Qua4 trinh tach khi sir dung dung moi acetone (10 gio)

Riéng ddi voi dung moi acetone, két qua co sy khac biét dang
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ké. Khi xtr Iy bang acetone ¢ diéu kién dun s6i hoan luu
trong 10 gid thi két qua thu duogc t6t hon hin cac dung moi
con lai, c6 thé thu duoc luong bot tir trung binh: 1,4820g bot
tir/3,3000g bang. Thét vay, Hinh 2 cho thay phan diy bi mét
mau manh, chi con phan ddy polymer trong sudt dinh mét it
bot oxit sit mau nau do. Trong khi d6, phan dung méi thu
duoc ¢6 mau nau d6 cla oxit sit va co mot luong 16m bot sit
lang & thanh cdc sau khi ap ddt nam chdm vinh ciru vao thanh
cbe. Nhu vay, két qua thyc nghiém da cho thiy acetone 1a
dung moi thich hop nhit dé tan thu bot tir tir bing cassette.

Hinh 2.Thi nghiém qua trinh tach khi st dung dung mdi acetone
(10 gi®)

Tién hanh khao sat kha nang tan thu bot tir tir bang cassette
ctia dung moi acetone & cac mdc thoi gian 2 gio, 4 gio, 6 gio,
8 giv, 10 gio tai diéu kién dun s6i va hoan luu. Két qua trinh
bay trong Bang 2.

Bang 2. Qua trinh tach khi sir dung dung moi acetone tai cac thoi
gian khac nhau

Thoi gian 2 gio 4 giov 6 gio 8giv | 10 gio
Lan 1 1,4003g |1,5534g | 1,5254g (1,4961g ;’4852
Lin 2 1,3822g |1,5112g | 1,4805g |1,4819g |1,47969
Lan 3 1,44649 |1,5291g | 1,5194g (1,4898g |1,4813g
Khoi lugng
trung binh 1,40969 |1,5312g | 1,5084g (1,4893g |1,4820g

Hinh 3. Thi nghiém
qua trinh thu bot tir
béng nam cham




Tap chi Khoa hoc & Céng nghé S6 2

16
15
=
2 14
£
S 13
<
12
o2h  4h  6h  8h  10h

Thai gian

Hinh 4. Qua4 trinh tach khi sir dung dung moi acetone tai cac thoi
gian khac nhau

Hinh 6. Day bang dun vdi acetone trong 6 gio

Tir bang s6 lidu trén cho thdy qua trinh tan thu thuc hién trong
4 gio la tdt nhat, thu dugc lugng bot tir nhiéu nhét. Pun sau
4 gity qué trinh tan thu cang lau thi khoi lugng bot tir thu duge
khong tang nira. Hinh 5 va 6 cho thiy mau d6 nau cua dung
mdi ddm hon va diy bang khong con trong subt ma no co

mau dé ndu dam gidng mau dung mdi, két qua ghi nhan khdi
luong cling giam nhe.

Tién hanh thao tac tuong ty nhu dd néu & cac diéu kién: sir
dung dung méi acetone & diéu kién nhiét do phong, nhiét
50°C va nhiét do soi trong 4 gio. va ghi nhan két qua nhu
Béng 2 va Bang 3.
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Nhiét do phong 50 oC Nhiét do sbi
Hinh 7. Qua trinh tach khi stt dung dung moi acetone tai cic nhiét
d06 khac nhau trong 4 gio

Nhu vay, theo két qua ghi nhan dugc & hinh 7 cho thiy khi
khéo sat & nhiét do soi thi khdi lugng bot thu dugc 16n hon
rat nhiéu so v6i nhiét 6 phong va & 50°C. Tir d6 cho thiy
diéu kién sbi c6 anh huong dén qua trinh tan thu.

Sau khi xir Iy bang cassette v6i acetone, tién hanh thu hdi va
chung cit acetone dé tai st dung. O mdi thi nghiém lugng
acetone thu hdi lai khoang 70-80ml/150ml. Sau d6 tién hanh
tan thu bot tir nhu diéu kién ban dau nhung st dung acetone
thu hoi thay vi acetone méi va thu duoc két qua tuong tu
dugc thé hién & Bang 3 va Bang 4.

Bing 3. Khio sat acetone thu hdi
Lin1 | Lan2 | Lan3

1,5371g | 1,5278g | 1,5265g

Béng 4. So sanh kha nang thu bdt tir ciia acetone moi va acetone
thu hoi

Acetone thu hdi

1,5304g

Acetone maoi
1,5312g

V6i két qua thu duge cho thiy hiéu qua thu san phim twong
dwong nhau. Nhu vdy, dung méi sir dung co thé tai sir dung
va diéu ndy c6 ¥ nghia vé kinh té, tiét kiém chi phi.

Cac hat tir tinh thu duoc sau khi duoc rira voi acetone va séy
kho thi dugc phén tich bang phuong phap nhidu xa tia X va
thu duoc két qua nhu Hinh 8.
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Hinh 8. Két qua nhiéu xa tia X

Két qua nhidu xa tia X cho thay bot tir tinh thu dugc cha yéu
la Fe,O3 (tring khép voi két qua trong co s dir liu). Ngoai
ra ciing khong con pha nao khac xuét hién trén két qua nhidu
xa. Céc peak xuat hién trén két qua sic nhon, diéu nay cho
thiy vat lidu c6 do tinh thé kha tot.

Sample: botden TGA File: C-__\TGA\Dich vu\CAMTU-T 12\botden 001
Size: 10.8610 mg
Method: Ramp Run Date: 08-Jan-2014 08:47

Instrument: TGA Q500 V20.13 Build 39
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Hinh 9. Két qua TGA

92

D6 bén nhiét cua hat tir tinh thu dugc khao sat bang phuong
phap phan tich trong lugng (TGA) va két qua dugc thé hién
& Hinh 9. Trong khoang nhiét d6 70- 150°C két qua cho thiy
vat liéu mét khoang chiém 0,1485% phén khéi lugng co thé
tuong (mg véi cac dung moi dé hap phu trén vat liéu. Trong
khoang nhiét d6 tir 150- 600°C vat liéu tiép tuc giam chiém
7,166% khdi lugng phan khdi lugng nay co thé tuwong ung
v6i nhitng chét kho bay hoi hay phan hity, mot s6 hop chét
hitu co con dinh trén vat lidu. Tir 600°C hau nhu khong co
cAu tir ndo bi phan huiy, day chinh la ciu phan cta Fe,Os.

MAU_nano sat [ TEM |
JEM-T400 1

Hinh 10. Mau b6t tir chup TEM scale 100nm
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MAU_nano sat [ TEM ]
JEM-1400 100kV x30k 100%

Hinh 11. Mau bét tir chup TEM scale 200nm

Tir hinh chyp kinh hién vi dién tir truyén qua cho thay vat
liéu c6 dang hinh que nhin thiy ¢ Hinh 10 va 11, hat c¢6 chiéu
rong khoang 40-50nm, chiéu dai khoang 300-450nm. Do hat
thu dugc tir tan thu nén kich thudc cac hat kha 16n va kich
thudc khong dong déu.

Dé kiém tra kha ning giit lai tir tinh ctia vat lidu tir thong qua
hién tuong tir tré bang két qua phén tich duong cong tir tré
duogc thuc hién ¢ nhié¢t d¢ phong trong tir trudng cd cuong
do t6i da -15 kOe.

» Két qua phan tich dudng cong tir tré & dang bot kho:

6.000E+01
4.000E+01
2.000E+01
0.000E+00
-2.000E+01
-4.000E+01

-6.000E+01

-20000-15000-10000-5000 0 5000 10000 15000 20000

Hinh 12. Puong cong tir tré mau bot kho

Hat tir tinh thu dugc sau tan thu dugce phan tich tinh chét tir
bang phuong phap do duong cong tir tré (VMS) & nhiét do
phong trong tir trudng c¢6 cudng do tdi da 15 kOe. Theo hinh
12 cho thiy duong cong tir tang tir -15 kOe 1én 15 kOe nhung
khi dao tir tir 15 kOe giam xudng -15 kOe thi dudng cong tir
khong hoan toan quay vé theo dudng cii ma theo mot duong
méi tao thanh dudng cong khép kin, ¢6 ton tai mot tir du kha
nho6 khi tir truong bién mat va thé hién do bio hoa kha cao.
Nhur véy, & dang kho mau bot tir thé hién phu hop tinh sét tir.

» Khdo sat tir tinh cua hat tir khi phan tan vao nudc
Hat tur tinh thu dugc cho vao trong nude thém chét hoat dong
bé mat sodium dodecyl sulfate (SDS) theo ti 16 : 0,02g bot tir
+ 8g SDS +40ml H,O tao thanh nhii bén sau d6 hut lay S5ml
dung dich nhii dem di phan tich duong cong tir tré, thu duoc
két qua nhu Hinh 13,
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DPuong cong tir tré ) ) .
Keét qua cho thay ¢ cung diéu kién phan tich VMS nhung

4.00E-03 x n N s \ , ~ A X
mau bot phan tan vao nudc khong c6 hién tuong tre tu, luc
2 00E-03 khang tir gan b'fmg 0 con mau bot kho lai ton tai mot tir du
o nhu Hinh 12 thé hién.
>
IS .
s 000E+00 4. Két luan
-2.00E-03 Nghién ctru v6i muc tiéu khao sat cac thong sé anh hudong
dén qua trinh tan thu bot oxit sit tir ngudn bang casette bang
-4.00E-03

cac dung méi hiru co théng dung ré tién va lya chon dugc
dung mdi phtt hop c¢6 kha ning tai sir dung nham gitip qua
FieldOe  trinh tiét kiém hon.Két qua thu duoc 1,5312g bot tir/3,3000g
bing ¢ diéu kién t6i wu nhét khi sir dung dung méi acetone
. ) dun sbi hoan luu trong 4 gid. Hat tir tinh thu dugc kha bén
Tuong tu nhu trén k~iém tra tinh chat tir cﬁa hat tir tinh thu v6i nhiét, cac cAu phﬁn bi phan hiy rht thép va phu hop tinh
dugc khi phan tdn mau bot tir vao nude. Két qua Hinh 13 cho chit ctia mot vat lidu st tir.

thdy hai phan ctia dudng cong tir tré tang tir -15 kOe 1én 15 o
kOe va dudng cong dao tir 15 kOe xubng -15 kOe gan nhu
trung nhau nhung khéng trung nhau hoan toan. Pudng cong
tir khép kin c6 dién tich gan bang 0.

-20000-15000-10000-5000 O 5000 10000 15000 20000

Hinh 13. Pudng cong tir tré mau bot tir phan tin vao nudc

Loi cam on

Nhom tac gia xin chan thanh cam on sinh vién Tran Thi
Thanh Nhan da gitp do trong qué trinh thu thap sd liéu thuc
nghiém.
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Recycling of magnetic particles with cassette tapes
Le Thi Hong Nhan, Nguyen Thai Anh, Phan Nguyen Quynh Anh

University of Technology - VNUHCM
pnganh@hcmut.edu.vn

Abstract This study has showed a stage of recycling of magnetic particles with old cassette tapes by extracted in cheap
solution. The best results may be possible with a 1,5312 g magnetic powder on 3,3000 g raw material, when the material
stirring in the aetone, heating under reflux for 4 hours. X-ray diffusion technology (XRD), Thermogravimetric Analysis (TGA),
Transmission Electron Microscopy (TEM), and Vibrating Sample Magnetometer (VSM) is used as a basic characterization
tool for different materials

Keywords cassette tapes, magnetic particles.
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