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LOI CAM ON

Pé thyc hién va hoan thanh dé tai luan vin ndy,t6i da nhan dugc su hd
trg, giup d& tir nhiéu co quan va ca nhan. Vi long biét on sau sic cho phép
t61 giri 101 cam on chan thanh nhat t6i:

Vién Khoa hoc va Cong nghé quan sy, da tao diéu kién vé trang thiét bi,
phong thi nghiém, tai liéu nghién ctru trong qua trinh thyc hién dé tai cing cac
thay gido, co gido di tham gia giang day 16p CH Hoéa phan tich K11C2 - Truong
DPai hoc khoa hoc, Pai hoc Thai Nguyén da tan tinh chi day va tao diéu kién giap
dd to1 trong qua trinh hoc tap, nghién clru va hoan thanh luan van.

Pic biét t6i xin bay to long biét on sau sic dén TS. Vii Minh Thanh -
Truong phong Hoa 1y, Vién Hoa hoc - Vat licu, Vién Khoa hoc va Cong nghé
quan su da danh nhiéu thoi gian, cong sitc huéng dan tan tinh day trach nhiém
dé t6i hoan thanh luan vian nay.

Cubi cung Cam on gia dinh, ban be va déng nghi¢p da ludn khich I¢,
dong vién va gitip do t61 trong qua trinh hoc tap va nghién ctru.

Mic du di c¢d ging rat nhiéu, nhung luan vin khong tranh khoi nhimng
thiéu sot. Kinh mong nhan dugc su thong cam va dong gop ¥ kién cua cac
thay co gi4o dé luan vian duoc hoan chinh va y nghia hon.

Xin chan thanh cam on!

Thai Nguyén, thang 06 nam 2019

Tac gid ludn van

Nguyén Thi Bich Ngoc

S6 hoa bai Trung tam Hoc liéu va Cong nghé thdng tin — PHTN http://Irc.tnu.edu.vn



MUC LUC

DANH MUC CAC KY HIEU VIET TAT ..o, a
DANH MUC CAC HINH oo eeeeeeseseseeseeene b
DANH MUC CAC BANG BIEU ......c.cooveveveeeieeeeeeeeeseeeeiesesess e d
DANH MUGC PHU LUC oo oeooeoeeeeeoeeeeeeooessesssseesessesseeseeessessssssssssseennen e
MO DAU ... 1
CHUONG 1. TONG QUAN .....ooeeeeeeeeeeeeeeeeeeeeeeeeee e en e eee e, 3
1.1. Cac phuong phap nghién ctru dic trung, cAu trdc cua vat lidu.................. 3
1.1.1. Phuong phap can thily tinh..........ccccooveviiieiesie e 3
1.1.2. Phuong phéap chup anh hién vi dién tr quét két hop phd tan sic ning
R Q= Y I =0) o W 3
1.1.3. Phuong phap NhicU Xa tid X.......covoveeeeirieeesee s, 5
1.1.4. Phuong phap phan tich pho hong ngoai Fourie bién dbi déu (FTIR)..... 7
1.1.5. Phuong phap phan tich nhiét Kni Teong ..........cceeveeeveveceseee e 7
1.1.6. Phuong phap danh gia kha nang cach nhiét cia vat lieu ........................ 8
1.2. Tong quan veé vat liéu compozit cachon - hAc N ......ooceeveeecveceeeeee, 11
1.2.1. Gidi thi€U ChUNQG ......viiieiiee s 11
1.2.2. Nguyen liéu ché tao compozit cachon - hAc N ........cocevevveerieeereeeen, 12
1.2.3. Phuong phap ché tao vat liéu compozit cachon - hac in...........c........... 18
1.2.4. Ung dung cuaa vat liéu compozit cachon — hac iN.........cccceeeevvvevvrenneae, 20
CHUONG 2. THUC NGHIEM ..o eeeeeeeeeeeee e sseeseennee 23
2.1. B4i tugng, NOi AUNG NGNIEN CHU .....cvvveeevceeeeeeeeve et 23
2.2. Nguy@n liéu, hoa chat, thiét bi St dung..........coceeeevveeveeerieeeeeeeeeeean, 23
2.2.1. NQUYEN 118U, NOA CNAL.........coovveieeeeeee e 23
2.2.2. TRIEE D cvovee ettt ettt ettt ettt ettt ettt en e 23
2.3. Quy trinh thue NGRIEM ..o 25
2.3.1. Phén tich dic trung tinh chat cua nguyén liéu ché tao...........c.ccevveeee. 25

S6 héa boi Trung tam Hoc lidu va Cong nghé thdng tin — DPHTN http://Irc.tnu.edu.vn



2.3.2. Phan tich anh huéng cua qué trinh ché tao phdi téi tinh chat vt liéu
COMPOZit CACDON — NAC IM..vvvieeeeeeeeeeeeeee e 26

2.3.3. Phan tich anh huong caa cong nghé tham hic in dén tinh chat vat liéu

COMPOZit CACHON — NAC M., 27
CHUONG 3. KET QUA VA THAO LUAN ......cooooveveveeeeeeeree e, 29
3.1. Phan tich tinh chat cua nguyén liéu ban dau............cccoeeeveeeeeeeeeeeeseae. 29
TR B £ 1o (ol o o ] SRR 29
IR A \\] 10 = 10 A0 ] - T 31
3.1.3. BOUgraphit.....cc.oooieiie e 34
.14 HAC TN v 35
3.2. Phan tich ché tao ph6i compozit cachon - hAc N.......cccoeeveveeveeeeeeee, 43
3.2.1. Thiét 1p quY triNN P MAU ......oo.veeeeeeeeeee e 43
3.2.2. Anh huang cua ham luong nguy@n 1idu phoi tron ........c.eveceeeeeveereenee, 46
3.2.3. Anh huong ctia coNg NGNE P MAU........c.ovveeeeeeeeeeeeeeee e, 47
3.3. Phan tich anh huong cua céng nghé tham hic in dén tinh chat vat liéu

COMPOZit CACHON — NAC TN...veieeeceeeeeee e 49
3.3.1. Anh huong ctia CAu tric MAu ban GAU..........cccoveeeveeeeeeeeeeeeeeeeee e, 49
3.3.2. Anh hudng ctia s6 chu Ky thAm NAC N .......covvveeveeeeeeeeeee s 52
3.4. Phan tich ciu tric, tinh chat cia compozit cacbon - hac in hoan thién ... 54
3.4.1. PRAN tIC CAU TIUC ....voeeeeceeeeeeeeeee et 54
3.4.2. PhAN tich tiNN CRAL..........covivciceeceeeeeee e 55
5 O I LU N PP 57
TAL LIEU THAM KHAO ...ooooooooeoeeeceeeeeeeeseeeeeeeessssssessssssesssssssesssssssssssssssseees 59
PHU LUC

S6 héa boi Trung tam Hoc lidu va Cong nghé thdng tin — DPHTN http://Irc.tnu.edu.vn



DANH MUC CAC KY HIEU VIET TAT

Cha viét tat Y nghia
%vol | % volume Phan tram thé tich
%wt | % weight Phan tram khdi lugng
Association for Testing Hiép hoi Vat liéu thu
ASTM . . YU
Materials nghiém quoc té My
: Vat ligu compozit cacbon -
CCC | Compozit cacbon - cacbon ale P
cachon
: ., Vat liéu compozit cacbon -
CCH | Compozit cacbon - hac in ate cp .
hac in
: i Vat ligu compozit cacbon —
CCP | Compozit cacbon - phenolic :
phenolic
: : . . Phéan tich quét nhiét Iuon
DSC | Differential Scanning Calorimetry ?/i sai ctluong
DTA | Differential thermal analysis Phan tich nhiét vi sali
nergy-dispersive X-ra L s o :
EDX Energy-dispersiv y Pho tan sac nang lugng tia X
spectroscopy
FE- Field Emission Scanning Kinh hién vi dién tir quét
SEM | Electron Microscopy phéat xa truong
CTIR Fouriertransform infrared Pho hong ngoai bién d6i déu
spectroscopy Fourier
International Confederation for Hisp hai quéc té va phan
ICTAC | Thermal Analysis and , P o q‘ o P
. tich nhiét va do nhiét luong
Calorimetry
PAN | Polyacrylonitrile Soi polyacrylonitril
Pol lic Aromatic . . o,
PAHSs oyeye Thanh phan cua hac in
Hydrocacbons
PF Phenolformaldehyd Nhua phenolformandehit
PA Pure Analysis Tinh khiét phan tich
SEM Scanning Electron Microscope Kinh hién vi dién ttr quét
TGA Thermogravimetric analysis Phan tich nhiét khi luong
. . Pho nhiéu xa tia Rongh
XRD X-ray Diffraction O THiet! g ta Ronghen

(X - Ray)
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