DAl HOC BACH KHOA THANH PHO HO CHI MINH
DE THI MON: PHUONG PHAP PHAN TiCH DANH GIA VAT LIEU
Thaoi gian 1am bai 105 phat
Sinh vién khéng st dung tai liéu

l. LY THUYET:

1. Mau vat liéu bot nano tinh thé véi kich thudc hat bot trung binh ¢& 70 nm duoc chup anh TEM,
HRTEM va EDTEM. C4c anh nay c6 dang thé nao (v& hinh)? Giai thich sy khac biét vé& hinh anh
trén cac anh chup dugc? 3d

2. Cho biét ¢tng dung cua cac duong DTA, DDTA va TG? Cho mau l1a hdn hop cua caolinite
(Al4[Si,010][OH]s: mat nude & 560° va chuyén pha ciu tric sang dang bén hon ¢ 980°%) va thach anh
(SiO,: chuyén pha ciu tric sang dang kém bén hon ¢ 573°). Puong TG cho Am=9%. Tinh ham
lwong céc chét trong hdn hop va cho biét dang cac duong DTA, DDTA, TG c6 dang thé nao (mau
nung phan tich nhiét dén 1000°%)? 3d

I BAI TAP: 4d

Mau vat liéu da tinh thé 2 pha : pha 1 c6 kiéu mang B; pha 2 c6 kiéu mang A, thdng sé6 mang
ag1=1,1.aas. Vach tht 3 theo truc 2¢ trén phd XRD caa mau trén c6 d=1,94.

1. Liét ké chi s6 5 vach nhiéu xa dau tién theo truc 2¢ ? 1.5d

2. Tinh ban kinh cac don vi cAu trdc tao nén mang tinh thé caa pha 1 biét ring Ra/Rg=0,55. Tinh kich
thuéc 16 hdng 4 mat va 8 mat? 1.5d

3. Tinh ban kinh don vi ciu tric tao nén mang tinh thé cua pha 2? 1d
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DPAP AN
I LY THUYET:

CAU 1: Céc dang anh TEM, HRTEM va EDTEM ciia mau bot nano ¢ dang nhu sau:

TEM

anh minh hoa

100nm

TEM HRTEM EDTEM
Dang anh TEM va HRTEM khac nhau 1a do hiéu ing tuong phan khac nhau.

Anh TEM str dung hiéu tmg tuong phan bién d6 do d6 s& thdy anh that ciia mau bot nano, anh thé hién céc
hat bot chong chat hoic xen pha 1&n nhau

Anh HRTEM sir dung hiéu tng tuong phan giao thoa gay ra do nhiéu xa chum dién tir qua céch tir, cac hé
mat song song voi chum dién tir s& dong vai tro 1a cac cach tir nhidu xa, anh caa mot hat bot con 1a hinh
chiéu cua cac hé mat song song véi chum dién tir. Anh mau bot nano tinh thé 1a su chong chét va xen phu
nhau caa cac hat bot riéng 1€ nhu trén hinh vé

Anh EDTEM Ia anh nhidu xa dién tir, trong truedng hop ndy 1 nhidu xa da tinh thé do mau & dang bét, hinh
anh la nhitng vong tron dong tam.
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CAU II:

Ung dung cua DTA, DDTA, TG: hoc thudc 1ong va tra bai

Bai tap: Al,[Si,;O10][OH]s, tir cong thirc ta thiy c6 8H, c6 thé thiy ¢ 560° s& mat 4H,0 va hi¢u ung & day la
thu nhiét (tach ntroc hoa hoc)

** Al [Si,010] [OH}s2A%,05.4Si0, +4H,0 (ghi hay khong phuong trinh nay van khong anh hudng dén diém
va két qua tinh toan)

K eao=Al[Si,010] [OH]a/4H,0=7,17

Mcao=7,17x9=64,53%

Msi0,=100-64,53=35,47%

** Sj0, chuyén pha sang dang kém bén hon & 573% hiéu ung thu nhiét

**tai 980° Caolinite sau khi mat nudc chuyén pha sang dang bén hon: hiéu wng téa nhiét
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Il BAI TAP:

1. B, c6 kiéu mang giéng NaCl, A, kiéu kim cwong

11 11 11
J]ooorl——onmno — —0i—o0 —I1 B i .
**cosocuaB;:  B: 22 22 2 2 thay vao tinh Fng va lam mot so6 bién doi

111 1 1 1
A 0———0011—001 —100—110
222 2 2 2
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Ta thay Fyq=0 chi khi A=0 diéu nay xay ra khi h, k, | c6 chin ¢ 1, nhitng hé mit c6 h, k, | c6 chin c6 I¢ thi
khong nhiéu xa dwoc. Nhitng vach nhidu xa dau tién cua pha By(pha 1) lan luot 1a (111) (200) (220) (311)

1 _h*tk®*)?

2 2

r: AL . dhkl a
(222) véi cac gia tri d:

Thay ag;=1,1a, ta co
d - 0,635a, ;d - 0,55a, ;d - 0,388a, ;d - 0,331a, ;d - 0,317a

111, 2004, A, 2204, A, 311y A, 2224 A,
1
1
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** co sO cua Ayl 22 2 2 2 2 thayvao tinh Fhkl va lam mét so bién doi

111 133 313 331
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f.1"cos?(——) 7 isin”(T)).(lJ“cos”(h Tk)Tcos®(kt1)Tcos? (I h))

F

hkl

Tacé F,, = f_.B.A

c

Fra=0 khi A hoic B bang 0
A=0 khi h,k,1 c6 chian co I¢
B=0 khi tong (h+k+) chia hét cho hai nhung khong chia hét cho bbn

Céc hé mit roi vao cac diéu kién trén thi khéng nhidu xa dugc, cac vach nhidu xa dau tién caa A4 (pha 2)Ia:
(111) (220) (311) (400) (331) tuong ang véi gid tri d 1a;
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1 h*+k?+1°
T ; (hé 1ap phuong)
dhkl a
d,,,, ~0.577a,:d,, 0,353, d,, ~030la,:d,, ~0.25a,;d, =0,22%, (2
két hop voi (1) ta co:
d,, ~0.635a,;d,, ~0,55a,;:d,, ~0,388a,;d,, ~0,33la,:d,, ~0317a, (1)

By

**trong nhiu xa tia X cac vach s& c6 d giam dan tur trai qua phai. Két hop (1) va (2) ta cd 5 vach nhiéu xa

dAu tién theo truc hoanh trén phd XRD caa mau Ia: (111)51, (111)A41 (200)51,

(220)g1, (220)aq

2. Vach thtr 3 trén phé 1a vach (200)g; : deooyei=1,9=ag:/2 do d6 ag;=3,8 4, phuong xép chat 1a [100] ta

c6 phuong trinh:

2Rp+2R5=3,8

Ra/Rg=0,55

Ra=0,6744; Rg=1,2253

Mang la cia B con A chiém 15 hdng
Kich thiroc 16 khi chua bi chiém Ia
Riosma=1,225%0,414=0,507a

Rio 4ma=1,225%0,225=0,2753
ap1=1,1ax,=3,84 do do an,=3,454a

s
8

4

=0.747 3

tacd 2r =
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