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NGHIEN CUPU SU DUNG ONG NANO CACBON DA TUONG
HUONG TO1 CAl THIEN NANG LUONG TRUYEN NHIET

RESEARCH TO USE MULTI-WALLED CARBON NANOTUBES TO IMPROVE HEAT TRANSFER ENERGY

TOMTAT

Ong nano cacbon da twong (MWCNTS) Ia mot loai vat liéu cd rét nhigu dic
diém v& cdu tric cling nhu tinh chét ndi bat ma khng mot vat liéu ¢o duoc. CO
thé k& dén nhu dd dan dién, do dan nhiét tot hon, do bén co cao hon so vdi cac
vat liéu thong thueng, vi vay MWCNTS dé duoc tng dung trong rét nhiéu finh vic
da dwoc ap dung trong thyc té, ddc biét Ia trong finh vy truyén nhiét. MWCNTS
duoc st dung la mot chat tan nhiét rét tot vi né ¢6 kha ndng hap thu nhiét lvgng
do dong co hay CPU tda ra. Tuy nhién, véi cdu tric cac 6ng graphene ong vao
nhau dong truc da lam cho vat liéu MWCNTs kha tro v& mat hda hoc nén viéc si
dung ngay vat liéu vao trong thuc té gy khd khan. Vi vay, can phai bién tinh
MWCNTS, sir dung axit manh nhw hon hop H,50,/HNO, hay bazo manh KOH dé
gan nhom chirc 1én b& mét ctia MWCNTS. Khi d6, o hoat dong clia vat ligu & cao
hon va dé dang sir dung trong céc ting dung thuc tién, tir d6 ché tao ra chat 1ong
tan nhiét ¢4 chira mét 6ng nano cachon da trong.

Tirkhoa: f)ng nano cachon da tudng, nhiét do.

ABSTRACT

Multi-walled carbon nanotubes (MWCNTS) are a type of material that has a
lot of structural features as well as outstanding properties that no material is
available. These include higher conductivity, better thermal conductivity, higher
mechanical strength than conventional materials, so MWCNTSs have been used in
many fields that have been applied in practice, in particular. is in the field of heat
transfer. The MWCNTSs used are a very good heat sink because they are capable of
absorbing the heat generated by the engine or CPU. However, with the structure
of coaxial interlocking graphene tubes making the MWCNTs material quite
chemically inert, the immediate use of the material actually makes it difficult.
Therefore, it is necessary to denaturation of MWCNTS, use strong acids such asa
mixture of H,S0,/HNO, or a strong KOH base to bind functional groups to the
surface of MWCNTSs. Then, the activity of the material will be higher and easy to
use in practical applications, thereby creating heat dissipation fluid containing
multi-walled carbon nanotubes.
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1. MG BAU
MWCNTs gébm nhiéu I&p graphit cuén 1én nhau dé tao

dang 6ng. C6 thé mé ta cau tric MWCNTs theo Russian doll:
gom nhirng tdm graphit dugc xép theo hinh tru déng tam va
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theo Parchment. mét tdm graphit don duoc cudn quanh
chinh n6, tvong ty cudn da dé hodc cudn mot to béo.
Khoang cach gitra cac I6p MWCNTs gan bang khoang cach
gilta cac l6p graphene clia graphit, xap xi 0,33 nm, MWCNTSs
c6 do dan nhiét, dién va dé bén co cao [1]. Tuy nhién do bé
mat MWCNTs kha tro v& mat hda hoc nén dé sir dung mot
cach hiéu qua mot sb cong trinh dé tién hanh bién tinh bé
mat st cac hdéa chat nhu: HNO,, H,SO, NaOH, Mo... [2-3].
MWCNTs dugc st dung rat rong rai trong ché tao vat liéu
nano bdi c6 nhiéu tinh chat quy, trong do cé cac cong trinh
nghién ctru ché tao chat ldng nano c6 kha nang tan nhiét
I&n. Trwde khi ché tao chat ldng nano cé kha nang tan nhiét,
MWCNTSs sé& duoc bién tinh héa hoc hoic hoa Iy, gan cac
nhém -OH, -COOH Ién bé mat la phé bién [4]. Trong nghién
clru nay, chiing t6i da sir dung NaOH va H,S0,/HNO, dé bién
tinh b& mit MWCNTSs véi muc dich g&n nhém chikc -OH va
-COOH Ién. Sau d6 MWCNTs da bién tinh dwgc phan tan
ddng déu vao hén hop ethylene glycol/nwéc cét (EG/DW)
bang céach st dung chat hoat dong bé mét Las va phuong
phap rung siéu am trong 6 giv & 65°C.

2. THUC NGHIEM

2.1. Héachat

Ong nano cac bon da twong (Multi Wall Carbon
Nanotubes-MWCNTSs) clia hdng Showa Denko (Nhat Ban).
Puoc téng hop bang phrong phép lang dong héa hoi chat
xtc tac. MWCNTs cé duong kinh trung binh 40 - 45nm,
chiéu dai trung binh 3 va khéi lvgng riéng 0,08g/cm?. H,0,
etylen glycol (C,HsO,) (Trung Quéc). Kali hydroxit (Trung
Qudc). Axit nitric (Trung Qudc). Axit sunfuric (Trung Qudc).
Chat hoat dong bé mat: Las (Linear alkyl benzen sunfonic
acid) (Hoa Ky).

2.2. Phuong phap nghién ctu

2.2.1. Phuong phap bién tinh MWCNTs bang kali
hidroxit (KOH)

1g MWCNTSs dugc trén vai 200ml H,0 va dung dich KOH
10M. Sau d6, hdn hop duoc rung siéu &m trong bé 1 giv &
65°C. Dung dich sau xt ly dwgc lam ngudi dén nhiét do
phong va loc, rira nhigu 1an bang nuwéc ct cho téi khi pH =
7. MWCNTs da xi& ly bang dung dich KOH dugc sdy kho
trong td sdy & 50°C trong 12 gi¢ va sau do6 cho trong hop
kin bado quan trong binh hat am dé thu dugc vat liéu
MWCNT bién tinh gan nhém chtrc - OH

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

2.2.2. Phrong phap bién tinh nano cacbon bang axit
nitric va axit sunfuric

MWCNTs cho vao binh cau (250ml) dung dich
H,SO,/HNO;, (ti 1& 3/1). Hon hop khudy tron déu bang may
khudy co hoc & 80°C trong 3 (gi®). Sau dé rung siéu am
trong 6 (gio) & 65°C. San pham & dang huyén phu thu dwoc
sau qua trinh rung siéu am sé duoc loc, rira dé loai bd thanh
phan axit du (danh gia qua viéc xac dinh pH). MWCNTSs bién
tinh dugc say kho & 80°C trong 24(h) dé thu dugc MWCNTSs
- COOH.

Vat lieu MWCNTSs dugc bién tinh gan nhém chikc -OH va
-COOH sau d6 MWCNTs bién tinhduoc phan tan dong déu
vao hon hgp ethylene glycol/nuwéc cat (Ty 1é EG/H,0 = 1/2)
bang cach st dung chét hoat dong bé mat Las va phuong
phap rung siéu am trong 6 gio.

2.2.3. Cac phuwong phép phan tich vat liéu

May hién vi dién t quét JSM - 6490 (JEOL - Nhat Ban) tai
Hinh SEM dugc chup tai Vién Ky thuat nhiét déi, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

Ph6 hdng ngoai IR clia cac mau dugc chup trén may
Spectrum GX, d6 phan giai 0,3cm™, dai pho 370cm™ dén
10.000cm™ tai Vién Hoéa hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN
3.1. Bién tinh MWCNTSs bang kali hidroxit (KOH)

Pé xac dinh dugc anh hwang cla cac dung dich dén
ong nano cacbon ta tién hanh nghién ctu phé dé6 hdng
ngoai ctia mau téng hop dugc.

MWCNTs
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Hinh 1. PhG FTIR ctia vat liéu MWCNTS chwa duoc hién tinh

Tir két qua phé FTIR, nhan thay phan tich ghi nhan duoc
tlr ph6 hong ngoai (hinh 1) clia 6ng nano cacbon vai dai
song tlr 400 - 4000cm™ cling cho thay trén hinh anh pho IR
xudt hién vach pho6 pic tai s6 song 3446cm™ déc treng cho
lien két -OH ty do khong tao lién két.

Trén phé d6 hdng ngoai, bang séng hap thu dac treng
cho dao dong héa tri ctia lién két C=C & 1632cm™. Bén canh
do, bang séng hap thu dac trung cho dao dong hda tri cla
lien két C-O & 1209cm™. Boi chiéu phd dé héng ngoai clia
ong nano cacbon bién tinh trong KOH (hinh 2) vgi ph6 do
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héng ngoai clia 6ng nano cacbon ban dau (hinh 1) ta thay
trén pho dé hdong ngoai clia 6ng nano cacbon bién tinh
bang KOH da thay cac pic dic trung cla nhém OH, CO ¢
st thay d6i r6 rét. Co thé thay, bang séng hédp thu dac treng
cho dao ddng hoa tri cia nhém -OH & 3466cm™ (dd dich
chuyén la 20cm™ ). Tuong tw, bang séng hap thu dac treng
cho dao dong hoéa tri clia lién két C=0 & 1664cm™, con
trong vat liéu chua bién tinh, pic nay twong (rng & 1632cm™
Bang s6ng hap thu déc trung cho dao dong héa tri cda lién
két C=C & 1628cm™. Bang song hap thu dac treng cho dao
déng héartri clia lién két C-O & 1044cm™.
MWCNTs-OH

3500 1250

Hinh 2. Ph FTIR truy&n qua ctia vat liéu CNTs bién tinh trong KOH

Bén canh d6 bing séng nam & 854cm™ dac treng cho
cac lién két cua oxit kim loai hodc nhém halogen. KOH c6
anh hudng dén 6ng nano cacbon, nhém OH thé hién rat
dac trung trén phé dd hdéng ngoai. Nhw vay chiing to da
hinh thanh céc lién két ctia nhém -OH véi MWCNTS.
3.2. Bién tinh MWCNTs bang dung dich H,SO,/HNO, (ti
16 3/1)

MWCNTs - COOH
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Hinh 3. PhG FTIR truy&n qua clia vt ligu CNTs bién tinh trong H,50,/ HNO,
Poi chiéu phd do hdng ngoai clia dng nano cacbon
bién tinh trong axit (hinh 3) véi phd d6 hdng ngoai clia 6ng
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nano cacbon ban dau (hinh 1) ta thdy trén ph6 do héng
ngoai clia 8ng nano cacbon bién tinh bang axit d co su
thay d6i khong nhiéu nhueng cuedng do pic dac trung cho
nhém CO thay d6i ré nhat. Bang séng hap thu déc trung
cho dao ddng hoa tri cia nhém -OH cua axit & 3443cm™,
Bang s6ng hap thu déc trvng cho dao dong hoa tri cda lién
két C=0 & 1631cm™ Bédng song hdp thu dac trung cho dao
déng héa tri cda lién két C= C & 1557cm™. Bang song hap
thu déc trung cho dao dong héa tri cda lién két C-O &
1173cm™. Piéu nay cho thay viéc sir dung H,50,/HNO, da
c6 s anh hudng dén vat liéu ban dau, cu thé la gén duoc
nhdm chiic -COOH. Dya vao hinh anh phé do pic OH (chan
rong, xau) va cac tin hiéu ré nét ctia C=0 va C-O nén thay r6
duoc rang nhdém OH clia g6c -COOH.
3.3. Phan tan MWCNTSs trong chat 1dng tan nhiét

MWCNTs-Blén
tinh —

MWONTS + Las

Chat1dng nano

—

|

Rung siéudm6 gio; &
65°C

Chétldng H,0 + Etylen
glycol

Hinh 4. Ché tao chat Ing nano

MW(CNTSs ¢0 kich thuéc nano, khi phan tan vao cac dung
moi thuong két tu cuc bd dam nhé do twong tac
Vandervan, vi vdy anh huéng dén tinh chat cla vat liéu.
Viéc bién tinh 6ng nano cacbon da twong la rat quan trong
dé phan tan t6t trong cac dung mai va vat lieu nham nang
cao tinh chat clia vat liéu ché tao dwoc.

Gan nhom chic -OH va -COOH Ién bé mit 6ng nano
cacbon da twdng lam tdng kha nang twong tac dién, twong
tac dién bé mat véi cac dién tinh, nhém phan cuwc. Hon niva
chat hoat dong bé mat gitra chat 1dng véi MWCNTs lam
tdng mic dd phan tan vao chat l1éng, gidm céc hién twgng
két tu cuc bo.

4. KET LUAN

- B4 nghién ctru gan nhém chirc -OH, -COOH 1én bé mét
6ng nano cacbon da tuong (MWCNTSs) bang phuong phap
khudy co hoc két hop rung siéu. Phrong phap phan tich
FTIR d& chiéing minh nhém chirc -OH; -COOH duoc gan két
trén bé mat ciia MWCNTSs.

- B4 ché tao dung dich nano trén co s&: MWCNTS - OH;
MWCNTs - COOH va hén hop EG/DW bang céach st dung
chét hoat déng bé mat Las, véi phuvong phéap rung siéu am
thai gian 6 gio & 65°C. Dinh huwdng ng dung lam chét long
nano tan nhiét trong cong nghiép dién to.
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