2.2. Phuong phap két tia hda hoc
(PRECIPITATION METHOD)
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Precipitate Formation

soluble insoluble

A precipitation reaction is a reaction in which soluble ions iIn
separate solutions are mixed together to form an insoluble

compound that settles out of solution as a solid. That insoluble
compound is called a precipitate.
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Co s hda ly cta qua trinh két tla

« Két tua hda hoc xay ra rat nhanh.

« Két tinh xay ra cham.

 Nhung két qua gidng nhau la tao ra pha mdi tach
khoi hé khi dat dugc gid tri qua bdo hoa & diéu kién
phan &ng.

& Co s hoda ly clia qua trinh két tia hda hoc va két tinh
la hién twgng qua bao hoa trong dung dich.

& Khi c6 qua b3o hoa trong dung dich sé xuat hién
“mam” két tinh — tao pha md&i clia qua trinh két tua
hodc két tinh.
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CO CHE

« Dua vao phan trng giita cac chat tham gia phan &ng dé
tao ra chat c6 d6 hoa tan nhd nhat trong moi trwong
phan &ng tach khoi hé duwdi dang chat kém tan.

Vi du: FeCl, + H,S = FeS| + 2 HCI

CaCl, + Na,CO,; = CaCO, | + 2NaCl

e Cac phadn ng hda hoc xady ra dé tao hop chat kém tan
tach khoi hé 1a: phan &ng trao doi, thiy phan hay 6xy
hda khtr.

* Co ché tao ra két tha cé thé khac nhau nhwng cé diém
chung |a tao ra pha ma&i khac véi pha ton tai ban dau.
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Suw hinh thanh hat khi c6 mam

 La giai doan phat trién kich thudc cac hat khi cé phan
(rng tao két tha ti kich thwdc mam (khdéng nhin thay)

dén kich thudc hat (nhin thay duoc).

e Qud trinh tao mam cé thé gidng nhau nhung phat
trién mam cé thé khac nhau, cé chat tao hat dang vé

dinh hinh, c6 chat tao hat dang tinh thé.
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- Mdi qua trinh phat trién hat s& c6 co ché riéng nhwng sy
I&n 1&8n cla mam thanh hat c6 cung quy luat khuéch tan chat
nudi mam tlr dung dich 1én bé mat phat trién ctia mam dé Ién
|én thanh hat cé kich thuwdc xac dinh & dang c6 cau trac trat

tw hay khong trat tur.

- Hat dwoc tao thanh nhwng td chirc ciu tric chwa hoan
chinh — viéc hoan thién cau trac va kich thwdc hat rat quan

trong, khdng giéng nhw qua trinh phat trién hat khi két tinh.
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Poi v&i qua trinh phan &ng két tua, co 2 giai doan tao

hat:
— Giai doan tao hat so cap.

— Sy twong tac th& cap cua két tha véi nwdc cai.
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Giai doan tao hat so cap

Cac chat phan &ng tao két tda ti€p xuc vdi nhau do cac
ion phan &ng két hop tao phan t& mdi nhwng chwa cho
két tua.

Thoi gian ton tai cha cac phan t&r mdi dac trwng bang viéc
twdng khong nhin thay hat phat trién va duoc goi la giai
doan cam ung.

Pé tao cac hat so cap, cac hat nay ton tai bén virng trong
khoang thoi gian nhat dinh tuy thudc vao ban chat cula
cac chat tham gia phan &ng va két tia duwoc tao thanh
trong diéu kién nao.

Trong giai doan cam &ng, dd khéng 6n dinh cda dung dich
tang dan cho dén khi hinh thanh hat so cap thi dung dich
tré lai cAn bang bén.
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* Giai doan chuyén gidi han hoa tan va tao hat
so' cap la giai doan quyét dinh qua trinh phan
&rng két tua.

e Su két hgp cac nguyén t& hay phan tl trong
trong hat so cap sé cho biét quy luat phan bo
cla chung cé trat tv hay khong co trat tu
trong khong gian — phu thudc vao ban chat
cua nguyeén tw
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Su twong tac thir cap cua két tua véi nwdc cai

Qua trinh hoan thién ciu trdc cia hat két tua so cap
dwoc hinh thanh trong qud trinh ngdm két tda voi
nudc cdi (pha nwdc con lai sau phan &ng két tua) —
dwoc goi la qua trinh hda gia két tda.

Trong qua trinh hda gia két tua co su tuong tac cia hat
so cap v&i nuwdc cdi dé hinh thanh hat th& cdp, qua
trinh xay ra trong hé di thé ran-1dng.

Khi c6 mat cla nwdc cdi, cac hat so cap ludn ton tai can
bang dich chuyén lam bién déi dd hoa tan cda két tla
trong nudc cdi do hiéu &rng mudi va cd su lam tang luc
ion cua dung dich dién giai.
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Téng hop hat nano y-Fe,O,
bang phuwong phap dong két tia (Co-precipitation)

Céac bwérc thye hién

1. Chuan bi dung dich
2. Tao két tia.

3. Loc rira két ta.

4. X ly nhiét.

Céac théng s6 anh hwéng

AN

Ti 1& ndbng dd mol gitra cac chat.
Moi tredng (pH, dung moi)

Toc dd khuay.

Nhiét do két taa.
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Co ché hinh tao hat:

Fe3* + H,0 — Fe(OH) 3 (théng qua qué trinh mat proton)
Fe?" + H,0 — Fe(OH),?¥ (théng qua qué trinh mat proton)

Fe(OH)*>* + Fe(OH),*Y — Fe,;O, (thdng qua qua trinh oxi hoa
va dehydride héa)

Fe,O, + O, —» Fe,O5(thong qua qua trinh 0xi hda)
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Phan tich két qua
- kich thuoc hat

L | :';U‘U“"]

MAU_Fe203 [ TEM ]
JEM-1400 100 100k 100%

Comment: Onperator: N
Anh TEM ciia y-Fe,0,
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Phan tich két qua
- tinh chat tu
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2.3. PHWONG PHAP THUY NHIET/DUNG NHIET
(HYDROTHERMAL/SOLVOTHERMAL PROCESS)
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Qua trinh thay nhiét la qua trinh xay ra cac phan rng hbéa hoc
di thé v&i dung mdi la nwéc trong mot hé kin & nhiét dd cao hon

100°C, dwéi &p suat cao hon ap suat khi quyén.

Nhiét do cta phan ng thay nhiét thwéng nam trong khoang tur
nam trong khoang tr 100°C - 1500°C, &p suat trong khoang

mét vai bar dén hang tram kilobar
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CO SO LY THUYET

Phwong phap thay nhiét st dung dung méi & nhiét dé cao va ap
suat trén diém t&i han cta né dé lam tang dé hoa tan va kha nang
phan rng clia hau hét cac hop chat vo co, bang cach dé cho phép
x4y ra s két tinh cta cac ion tién chat dwoc phan tan trong dung

dich.

O day nwdc vira la dung moi dé hoa tan, vira 1a mdi trwong truyén

ap suat do tai diéu kién nay nwéc ton tai & pha ldng va pha hoi.

Tat c& cac phan rng nay déu xay ra trong mét hé kin hoan toan,
do d6 sé gitr dwoc sw 6n dinh vé nhiét dd cling nhw ap suat trong

qgua trinh phan &ng.

ngThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAC YEU TO ANH HUONG QUA TRINH PHAN UNG

1. Ban chét cua tién chat tham gia phan trng
2. Ban chat ctia dung moi

3. Nhiét dé phan rng

4. Ap suét

5. Th&i gian phan (rng
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Hinh thai va tinh chat hoa hoc clia tién chat s& anh hudng dang ké
dén san pham tao thanh

Dung moi déng mét vai trd rat quan trong trong phan (*rng dung
nhiét. Nhiét dd soéi, kha nang lién két phdi tri, dd phan cwc cla dung
moéi s& anh hwdng rat nhiéu dén kha nang phan tan, hoa tan cac
chat phan &ng, tlr d6 sé& anh hwédng dén kich thwdc cling nhw cau
tric pha tinh thé, kha nang phan tan trong cac dung dich khac nhau
cda san pham tao thanh.

Nhiét dd dong vai trd rat quan trong trong viéc hinh thanh san
pham ciing nhw 6n dinh nhiét ddng hoc cho cac pha phan rng va
ap suat sé 1a can thiét trong viéc hoa tan céac tién chat tham gia
phan &ng dé tao ra sw két tinh san pham, thdi gian phan &ng ciing
|a yéu td rat quan trong cda qué trinh thdy nhiét vi sy 6n dinh cda
cac pha nhiét ddng phu thudc nhiéu vao thi gian.
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Thiét bi cho phan rng thay nhiét c6 dang mét ndi hap (autoclave) cé
kha nang chiu dwoc ap suat va nhiét dé cao trong thoi gian dai, toan
bd dung dich s& dwoc dat trong ndi hap, day kin va nhiét dd& dwoc
cung cap qua 16 say, 6n dinh, tw dong va ap suat cao sé& dwoc hinh

thanh t chinh ban than ap suat hoi c6 trong binh.

Apparatus in hydrothemal synthesis

for cook for

Al By
autoclave autoclave
medicine

autoclave for
hydrothermal
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Apparatus in hydrothemal synthesis

Manometer

aﬂ““‘ ]
\l o .. - -.

Berstscheibe
Femperaturfiihler

& 4

Commercually avalable autoclaves. (Phowo cowrtesy Commercially avaslable autoclaves. (Conrtesy of
of Parr Instruments Co., lilinots, US.A.) M/S/ Toshin Kogyo Co. Ltd., [apan.)
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Schematic diagram of the

autoclave used in
hydrothermal / solvothermal
synthesis (1) stainless steel
autoclave (2) precursor
solution (3) Teflon liner (4)
stainless steel lid (5) spring

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

U VA NHUQ'C PIEM CUA PHUONG PHAP THUY NHIET /DUNG NHIET

Wu diém:

-Hau hét vat liéu déu tan trong mot dung méi phu hop & nhiét dé va

ap suéat cao gan diém t&i han cua né.

- Thay thé cho phwong phap phan (rng pha ran doi v&i cac vat liéu
khéng thé dung phan rng pha ran.

- C6 thé diéu khién dwoc hinh dang, kich thwéc, ciu tric cua san
phdm bang cach diéu khién cac thdng sb6 khac nhw nhiét do, thoi

gian phan &ng, tién chat phan &ng, d6 pH
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Nhwoc diém:

- Binh thay nhiét kha dat tién
- Van dé an toan trong qua trinh phan (rng can phai duwoc kiém
soat chat ché.

- Khoéng thé quan sat dwoc qua trinh phan tng (“black box”)
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ng dung cta phwong phap thuy nhiét/dung nhiét

Ché tao cac hat nano (TiO,, ZnO...), s@i nano, thanh nano, vat liéu
dang kh("

Diamonds, quartz , piezoelectric crystal are made by hydrothermal method
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CHE TAO HAT NANO PHAT QUANG NaYF,:Eu

CuuDuongThanCong.com

3,2ml

9,6mIC,H;OH

0,6135g RE stearate +

Khudy 15 phut g 0,1345g NaF

[

Dung dich 1 ] —) l ] Khudy 30 phat
| 4

Hon hop keo phan tan cé mau
trang duc

Siéu am hoan Iwu 30 phat Q Sidu am

Thay nhiét trong 24 gi&
180°C

Ly tdm, rira 3 Ian CHCI;:C,H,OH @
(1:6 v/v) va 3 Ian C,H

Ly tdm thu lang, say 12
gio & 100°C

O

NaYF:Eu3*
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Cuong do (a.u.)

3 & S S| ©
o— NaYF, |2 & ) 5| §,
JCPDS 77-2042
NA-100
Jb A
NA-60 A M
A A A
g &g 5 5 8 = 8
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B-NaYF, < = & & &8 3, s ,
JCPDS 16-0334 | | S | I a 2
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Budc song (nm)

Gidn d6 X RDcua vit liéu nano NaYF , hhiét do Scfy 60°C va 100°C
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Mau muc in NaYF,:Eu3* a) Chua chi€u UV kich thich, b) Sau khi kich thich UV budc séng
254nm
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