PHAN TIiCH NHIET

L. NGUYEN LY VE PHAN TiCH NHIET (TA- Thermal analysis)

Khi nung néng, phan 16n cdc chit déu trai qua nhitng bi€n ddi nao dé6 vé mit vat 1y hodc héa hoc,
keém theo sy thu hoidc tda nhiét. Bing cdch ghi chép tuv dong cdc dudng cong vi sai khi nung ta c6
thé phin tich dinh tinh va ca dinh lugng cdc qud trinh d6.

Phan tich nhiét c6 thé thyc hién biing cach truc ti€p hoic gidn ti€p (vi sai):

- Phin tich truc ti€p 12 phuong phdp do nhiét bi€n ddi ctia chat can nghién cttu nhu hAm nhiét do.
Phuong phap nay dudc dung khi xay dung bi€u dd pha, chuin cip nhiét dién.

- Phin tich gidn ti€p la phuong phdp so sanh chénh léch nhiét d6 ciia mAu can nghién cifu véi nhiét
dd ctia miu chudn, 12 miu dugc xem nhu khong cé hiéu ng nhiét trong khodng nhiét d6 ma ta
nghién cttu. Mau chuin c6 vai tro cin bing, nhiét cia qué trinh chi diing d€ ting nhiét d6 miu cin
nghién ctu.

* Co6 cdc loai phuong phdp phan tich nhiét nhu sau:

STT Tinh chit vat ly Phuong phap Ky hiéu
1 | Khéi lugng Nhiét khoi lugng TG
Mass Thermogravimetry
T6c do gidm khdi lugng DTG
Derivative thermogravimetry
bo lugng khi thodt ra EGA
Evolved gas analysis
2 Nhiét do Pudng cong nhiét do T
Temperature Heating curve determination
Phéan tich nhiét vi sai DTA
Differential thermal analysis
3 Ham nhiét Nhiét lugng k€& quét vi sai DSC
Enthalpy Differential scanning calorimeters
4 b6 gian nd dai Gidn nG nhiét DT
Dimensions Thermodilatometry
5 bic trung co Phan tich co nhiét TMA
Mechanical characteristics Thermomechanicai analysis
6 bic trung quang Nhi€t quang TO,
Optical characteristics Thermoptometry
7 bic trung dién Nhiét dién TEL
Electrical characteristics Thermoelectrometry
8 bic trung tur Nhiét tir TMag
Magnetic characteristics Thermomagnetometry
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IL. NGUYEN TAC VA MUC PiCH PHAN TiCH NHIET

1.Nhitng nguyén tdc co bdn:

- Nguyén tic tuong #ng: Cdc qud trinh bién ddi hod 1y x3y ra khi nung néng cdc chit c6 hoat tinh
nhiét déu dudc ghi nhan tuong ng trén dudng cong nhiét

- Nguyén tic tuong Gng cho phép xdc dinh nhiét do bit dau, cuc dai va két thic cia hiéu dng
nhiét. Dang hinh hoc cia hiéu tng nhiét dugc Gng dung dé nghién ctu dong hoc clia cic qua trinh
hod 1y xay ra khi nung néng céc chit ¢ hoat tinh nhiét.

- Nguyén tic dic trung: vat chit c6 hoat tinh nhiét, khi nung néng déu c6 nhitng qu4 trinh bién ddi
héa 1y dic trung cho tirng chit riéng biét. Trudng hop trong cling mdt khodng nhiét do, xay ra dong
thdi nhitng qua trinh bi€n ddi cia nhiéu chat. Pudng cong nhiét s& ghi lai toin bd cdc qua trinh
bi&n ddi xen phii 1én nhau va dugc coi 12 khdng 4nh huéng 14n nhau.

- Nguyén tic nung néng ciia phan tich nhiét dudc thuc hién lién tuc véi toc d6 déu trong 10 dién.
Pay ciing 13 diéu kién d€ gidi phuong trinh vi phin truyén nhiét c6 nghiém

- Pinh luit bio toan thanh phin va tinh chit clia vat chit 1 nguyén tic cd ban d€ nghién citu qua
trinh hod 1y x4y ra khi nung néng céc chat c6 hoat tinh nhiét.

2.Muc dich phan tich nhigt:

Tu nhitng nguyén tic ¢ ban néu trén cho phép chi ra muc dich cia phan tich nhiét nhu sau:

- Nguyén tic dic trung cho phép xdc dinh thanh phan cdc khodng chit. X4c dinh cdc chat c6 hoat
tinh nhiét.

- Nguyén tic tuong tng cho phép xdc dinh nhiét do bit diu, cuc dai va k&t thic cla hiéu @ng
nhiét. Dang hinh hoc ctia hiéu tng nhiét dugc ¥ng dung d€ nghién cttu dong hoc cia cdc qud trinh
hod 1y x4y ra trong miu. Khdi lugng miu thay d8i 13 cd sd clia phuong phép tinh dinh lugng céc
khodng chit trong mau.

III. CAC PHUONG PHAP PHAN TICH NHIET

1.Phan tich nhiét vi sai (DTA)

Thyc chit clia phuong phdp nay 1a tim cdc dudng cong vi sai khi nung nhu sau: Chat cin thi
nghiém va ddng thdi cd chat tro nhiét (chat chuin, khong bi bi€n ddi chit nao khi nung néng nhu
Al,03, MgO, cao lanh, thly tinh quic...) dung trong chén dudc dit vao 10 nung, rdi nung déu va lién
tuc d&€n nhiét dd yéu cau. D€ xdc dinh hiéu sd nhiét do gitta mau va cha't chudn, ta ding cip nhiét
vi sai. N6 ciing giéng nhu hai cip nhiét binh thudng (dung cu xdc dinh nhiét do), dugc dit truc ti€p
ngay & gifta khdi chat can thi nghiém va giita khoi chi't chudn. Nhitng dong nhiét dién trong cic
cip nhiét d6 luan chuyén ngudc chiéu qua mot dién k&. N&u khi nung, maiu thi nghiém khong trai
qua mot bi€n d6i ly hod nio ca (tic ciing nhu chit chuin), thi sé khong phat sinh dong dién & trong
mach bdi vi cd hai chd han clia cdc cip nhiét dién déu dugc nung néng nhu nhau va nhitng dong
nhiét dién phat sinh & trong chiing khit nhau. Liic d6 b phan ty ghi v& mot dudng thing, thyc t& 1a
song song v6i truc hoanh. Con khi trong chat thi nghiém sinh ra mot phan ¢ng nhiét (thu hoic tod

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

nhiét) thi nhiét dd cda né va clia chit chuin sé& chénh nhau, trong mach phat sinh dong dién va bo
phin ty ghi v&€ trén man hinh dnh mdt dudng cong vi sai.

Cdc phan tng kem theo sy téa nhiét dugc ghi chép lai trén cdc dudng cong nung dudi dang nhirng
dinh nhon hudng 1én trén (hiéu Gng tda nhiét), cic qua trinh xay ra kém theo sy thu nhiét thi dugc
ghi chép lai dudi dang nhitng dinh nhon huéng xudng dudi (hiéu ¥ng thu nhiét). Lic dudng cong
bit diu l&éch khéi dudng thing nim ngang dudc goi la lic bit ddu ctia moi phan wng.

Mbi khodng vat déu c6 nhitng hiéu ng tda nhiét va thu nhiét riéng biét. Bi€t cdc dic trung nhiét
clia tiing khodng vat, c6 thé xdc dinh dugc thanh phan khodng vat can nghién cttu. Mudn vay,
ngudi ta so sanh dudng cong nung ctia khodng vat cAn nghién citu v6i nhitng dudng cong chuin khi
nung cic khodng vat tinh khi€t va hdn hop cia chiing.

a) Phin tich dinh tinh dudng cong DTA
* Cdch phan tich va gidi thich dudng cong DTA

Goi A, : hé s& din nhiét clia miu nghién citu

A : hé s6 din nhiét ca chit chuin
- P06 din nhiét A, = A : dudng DTA c6 dang 12 mot dudng thing gin tring v6i dudng co s,
cho bi€t mau nghién citu 13 chat tro nhiét.

- D6 din nhiét Ay, > A : dudng DTA c6 dang 1a modt dudng thing nim & phia trén dudng co s3.
- P06 din nhiét Ay<A. :dudng DTA c6é dang 1a mot dudng thing nim & phia dudi dudng cd s3.

- . - M cm— vt t— T — -y m = = — gmme—o— = = -

' Nz
AT=0 -4—--——- ——————— 23]

. ¥

H1. Budng c6sd AT =0 (a)
Pudng DTA c6 Ay > Ac
Pudng DTA c6 Ay < Ac
* Cac yéu t6 d€ xdc dinh mot hiéu ¢ng nhiét gdm(hinh 2):
— Nhiét do tai thdi diém bit dau x4y ra hiéu #ng Tj.

— Nhiét d6 cuc dai cia hiéu Gng nhiét Ty ;
— Nhiét do két thic clia hiéu ¢ng nhiét T, .

_3.
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Céch x4c dinh diém T4 va T, : tif nhanh bén trdi va phdi clia hiéu &ng nhiét, ké cdc dudng tiép
tuy€n cit dudng cd s§ & hai di€ém P, Q. Tir P, Q ké dudng phap tuyén DTA cit dudng DTA & dau
thi chinh 1a diém Tgva T

Twm cho biét nhiét do tai thdi di€m cudng do hi€u tng nhiét dat t6i cuc dai.

Pudng cao (bién d9) ctia hiéu t¢ng nhiét (ky hi€u H) la dudng vudng géc vdi dudng cd sG ké tir
dinh hiéu &ng nhiét. Dién tich hiéu tng nhiét AS dudc gidi han bdi ciac di€m TqT.va Ty .

DTA

H2. C4c y€u t6 dic trung cho hiéu ¢ng nhiét

* Cdc dang hiéu tng nhiét (hinh 3):

— Hiéu tng nhiét c6 hai nhanh parabol can d6i, dinh nhon, dugc dic trung cho qud trinh bi€n ddi
c6 cudng do ting lién tuc, dat téi cuc dai tai dinh Ty va sau d6 cudng do gidm dan cho dén
diém két thic 1a T, (3a)

— Hiéu tng nhiét c6 nhdnh bén trdi dung ding (dd doc 16n), nhdnh bén phai thoai thodi (dd doc
nhd) dic trung cho qué trinh bi€n ddi trong mau ldc diu rat nhanh. Cudng do dat tdi cuc dai &
dinh Ty sau d6 qué trinh bi€n d6i gidm dan cho t6i di€m két thiic T, (3b,3c)
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— Hiéu tng nhiét c¢6 nhdanh bén trdi nim dudi dudng co sd, chitng td miu sau khi nung néng da
bi€n d6i thanh sdn phaAm c6 dd din nhiét nhdhon dd din nhiét cia miu chudn (An < Ac)
(3d,3e).

— Hiéu @ng nhiét c6 dinh khong nhon chiing té qué trinh bién ddi trong miu xdy ra déu déu cho
dén liic két thiic (3f).

— Hai hiéu ¢ng nhiét chdng chip 1én nhau : ddu hiéu nhan bi€t 1a nhdnh bén trdi hoic bén phai
clia hiéu @ng nhiét xudt hién cdc di€m udn © va (¢"). T cdc diém udn c6 thé phan tich cdc
hi¢u tng nhi€t thanh phﬁn (hinh 4).

— Hiéu ng nhiét tdng hgp c6 cudng d6 bing tong cudng dd cic hiéu ¥ng nhiét thanh phan.

H3. Mot s6 dang hinh hoc clia hiéu tng nhiét

DTA

{a) (b)

H4. Hai hiéu ng nhiét chong chap 1&én nhau
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b) Phin tich dinh ludng dudng cong DTA

V& miit thyc nghiém, ngudi ta nhan thdy ring dién tich ving x4y ra hiéu ¥ng nhiét ty 1& vdi lugng
chat va lugng nhiét trong hiéu ng. Nghia 1a:

M, AH :?A

g%,

T.dt = As

4

Trong d6: M, - khdi lugng phan tham gia hiéu ng (kg)
AH - enthalpy phan @ng cho mot don vi khéi lugng tham gia phan dng (J.kg™). Vi cdc
m4y hién dai c6 thé do dudc nhiét phan ng.
g - hing s8, dic trung cho sy sdp x&p hinh hoc
A1 - hé so din nhiét ctia miu (wy, 'K
AT =T, — T} — chénh 1éch nhiét d6 giita miu nghién citu vd miu chuin (K)
t;va t, - thoi gian bit dau va két thic hiéu ung (s)

AT - LdL,{L_L}

4 dt a, a,

. dT e an am )
Trong d6: — - toc do dot néng (K. s 1)
dt
r - bén kinh chén dung miu (m)
aj, a» — hé s0 din nhiét cda mau va miu chudn (m?% s™)
AS — dién tich hiéu tng trén dudng cong DTA (m?)
Mot cdch khac c6 thé viét:

Ay 2

I
> —_
';,N
-

I

>
ml>

U
>

I

|

AH

Ag

A- hiing s6. N&u x4c dinh dugc A (t5t nhat 1a tir mot mAu da biét), vdi gid thi€t cdc diéu kién
1a tuong duong, c6 thé tinh dugc M, (Iugng chi't tham gia phin Gng).

2. Nhiét lupng ké quét vi sai

Pau do nay c6 mot di€m dic biét, dudc thi€t k& dat tdi wu cho thdi gian khong d6i va dong nhiét
ddng nhat. Piéu nay cho phép dat k&t qua v6i do nhay cao, ti€ng 6n cuc ky thap dic biét & nhiét
dd 800 dé&n 1500°C (cip nhiét loai S) va mot vach nén rdt 8n dinh véi do leach thap

Thi€t k&€ nay 1a diéu kién tién quyé&t d€ hiéu chuidn dung cu do dong nhiét va cho viéc xdc dinh
nhiét dung rién Cp
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* Cach tinh tdan:
¢, =dq, /dt = - K(T)ATpr(T)

ATpg : hiéu s6 nhiét dd (ddu hiéu do k€ ca vach nén hiéu chinh)

¢ : thong lugng nhiét (lugng nhiét truyén qua bé mit dién tich don vi trong thdi gian don vi, con
goi la thermal flux)

Q. : nhiét (ning lugng truyén di do chénh leach nhiét dd gitta ngudn phat ra ning lugng va noi thu
ning lugng, nhitng dang ning lugng truyén di khic dudc goi 1a cong)

K : Hé s6 hiéu chuin (d6 nhay)

T : thdi gian

TZ
K
" AT (T)dT

T

Q=

* Cdch hiéu chuin

Hé s6 hiéu chudn K(T) cin thiét 1ap d€ xdc dinh dong nhiét do sai khac nhiét d6 do c6 thé dugc
xdc dinh bing hai cach:

1) Po tir 3 d&€n 5 miu vat liéu chuin (theo tiéu chuin ICTA) trong chén dyng miu cao hon nhiét do
yéu cau dudi nhitng diéu kién tuong tu nhu vat liéu miu. Chi s d6 nhay nay dudc ghi nhin biing
cach tich phan dinh néng chdy hoic dinh chuyén pha trén dudng cong vi sai nhiét (diu hiéu do) va
so sanh gid tri ndy vé6i gid tri chuin

K(T) = - AHFm/ATpr(t)dt

AHg . nhiét néng chdy theo SRM
M : khdi lugng theo SRM

Nhitng gid tri dd nhay cda tat cd viéc do ludng cé nhiét dd twong tng bing mot ham da thitc thich
hdp véi dudng cong do nhay clia diu do dudi nhitng di€u kién do chi ti€t nay (phuong phdp nhitng
di€m triing)

2) Mot miu chudn saphia c6 dang dia dudgc do dudi nhitng diéu kién twong ty nhu vat liéu mau.
D(6 nhay clia cd pham vi nhiét dd do dugc xdc dinh biing cdch so sdnh nhitng sai khic vé nhiét do
do v6i gid tri chudn vé nhiét dung Cp (phuong phdp lién tuc)

C P ,SRM ﬂm
K(T) = <=

CpsrMm : gid tri chuén vé nhiét dung theo SRM (cua saphia)
m : kh6i lugng theo SRM

Hai phuong phdp hiéu chuin trén doi hdi phai tinh cd vach O tir dAu hiéu do chén khong va chén
c6 chita miu
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Phan mém ctia NETZSCH dua ra s dung dugc cho cd cong viéc hiéu chuin hing ngay va hiéu
chuén c3 vach 0

* Hiéu chinh (correction)

DA4u hiéu do tir dung cu véi diu do dic biét phdi dugc hiéu chinh véi bat ky qué trinh xy ra cling
v6i viéc ting nhiét do. Vi th€ can phai do ludng truSc véi nhitng chén tréng hoic véi nhitng chén
¢6 chtta vat liéu chuidn (vi du nhu ALL,O3) & nhitng diéu kién do tuong tu nhu do miu (chuong trinh
nhiét do, toc do nang nhiét, moi trudng khi va dong khi, vat liéu lam chén). Vach 0 dugc trir tir dau
hiéu do cia mau nhd phan mém NETZSCH.

Nhiét dung riéng ctia chén chuin bao gébm ci vit liéu chuin nén gin bing v4i nhiét dung riéng
ctia chén mau bao gdm ca vat liéu miu d€ ddm bio c6 cliing chiéu hudng clia vach 0. Va chén mau
nén chita khdi lugng mau tuong tu nhu chén chuin

3. Phén tich nhiét dong thoi (STA)

STA 1a mot tng dung cho phép phin tich dong thdi tir 2 (hodc hon) tinh ning ky thuit clia cling
mdt miu. Vi du nhu phin tich nhiét trong (TG) dong thdi véi nhiét lugng k& quét vi sai (DSC) hoic
nhiét vi sai (DTA)

Su phdi hgp phan tich nhiét ddng thdi (DTA/TG hoic DSC/TG) cho vu di€m 16n 12 diu hiéu do cia
mAiu déu chinh xdc dudi cling diéu kién va thdi gian do.

4. Phén tich nhiét khoi lugng (TG, DTG)

Phuong phép k€ ti€p diing d€ phan tich nhiét 12 phuong phdp cAn nhiét (nhiét khdi lugng). N6 cho
phép quan st va ghi chép sy mat mat khoi lugng vat chat trong qué trinh nung néng lién tuc. Cong
viéc phan tich dudc ti€n hanh § thi€t bi cAn nhiét chuyén mon. Trén cdc dudng cong hao trong
lugng, nhiét d6 dudc ghi § truc hoanh, con ludng hao trong lugng tinh biing % dugc ghi & truc tung.
Céc chat khi nung néng thudng thay ddi khdi lugng. Sy thay ddi nay 1a do cdc chat ¢6 chita nude bi
mat nuc hoic do ¢6 sy phan tdich mot pha khi nao d6 ching han nhu khi CO,, SOs, SO5 hoic qiia
trinh oxy hoa...

Nhu vay dudng thay d8i khdi lugng TG cho biét khdi lugng miu nghién citu bi gidm hay ting 1én
12 bao nhiéu % so v&i khoi lugng miu ké tir thdi di€m bit dau nung néng.

Trudng hgp trong khodng nhiét dd nao d6 cé hai hodc nhiéu qué trinh x4y ra déng thsi din dén
thay ddi khdi lugng miu, trén d6 thi dudng TG chi do duge tdng d6 gidm khdi lugng cla cdc qud
trinh x4y ra. Mudn bi€t d6 gidm khoi lugng clia mdi qué trinh riéng biét, ngudi ta 14y dao ham
dudng cong TG (Derivative thermogravimetry analysis- DTG).

Phuong phéap phan tich nhiét khdi lugng TG, DTG dugc ¢ng dung d€ phan tich dinh lugng thanh
phin khodng vat hodc thanh phan cdc chit c6 hoat tinh nhiét trong miu nghién citu.

a) Cach phan tich va gidi thich dudng cong TG va DTG

— Khi miu nghién cttu 12 chat trd nhiét nghia 12 miu khong thay d6i khdi lugng trong sudt qud
trinh nung néng thi dudng cong TG va DTG c6 dang 13 mdt dudng thing.

— Khi miu xuét hién qu4 trinh bi€n ddi keém theo thay ddi khdi lugng, dusng TG chay xudng phia
duéi hoidc phia trén tao thanh mot doan doc dung ditng hoic thoai thodi. D6 déc nay phu thudc
vao qud trinh bi€n ddi khdi lugng c6 cudng dd x4y ra nhanh hozc cham (hinh 5).
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— Dudng DTG xuit hién mot dinh tuong ng huéng xudng dudi n€u la qua trinh gidm khoi lugng,

huéng 1én trén néu 12 qu4 trinh ting khoi lugng (hinh 6)
DPé€ xdc dinh gi4 tri Am, ta thuc hién phép chi€u di€ém dau va di€m cudi clia dinh trén dudng DTG
xudng dudng TG (hinh 5 va 6).
Trudng hdp hai qué trinh thay ddi khdi lugng x3y ra gan dong thdi: Apy va Ay thi dudng TG chi
xdc dinh tong khdi lugng A, :

An = Api+ Ama .

Dinh tuong tng trén dudng DTG c6 nhanh bén trai hay nhanh bén ph3i xui't hién mot di€m udn.
Tir cac di€ém ddu va diém udn ctia dinh, thuc hién phép chi€u xudng dudng TG d€ xdc dinh gid tri
Amiva A .

mg
t TG
. (a)
mg
1 -
l ' DTG
|
: TG

(b)
HS5. Pudng cong TG va DTG

mg (a)

0 Am

Am=4m,+4am,

H6. Pudng cong DTG va TG tuong ting véi qud trinh ting khdi lugng (a)
Pudng cong DTG va TG tuong ng v6i hai qua trinh bi€n ddi xay ra ddng thai (b)
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b) Phan tich dinh lugng dudng cong TG va DTG
Co s§ ctia phép do DTG lién quan t6i toc do thay d6i khdi lugng va téc dd chuyén dong clia cdn
can theo mdi tuong quan ty 1é thun:

dm zds

dt dt

Trong d6 dm — lugng miu gidm

dt - thoi gian

ds — quing dudng cia can can dich chuyén.
Stic dién dong E xuit hién trong cudn diy cé chiéu dai | chuyén dong véi tdc do d, /dt trong tir
trudng déu clia mot nam chadm vinh clru c6 cudng d6 1a H dudc tinh theo cong thic:

E=m &
dt

Biét dién trd thuin clia dién k& c6 gid tri khong ddi. Do d6 ng v6i géc quay ¢ khdng qud 16n cla
khung day dién k&, ta c6 géc quay ¢ ty 1& v6i cudng d6 dong dién cdm ng xuat hién trong cudn
day:

ds zdm

dt dt

oM~ 1=

Khi mAu nghién citu c¢6 nhiét do ting tuyé&n tinh v4i nhiét d6 clia 10 dién thi géc quay ¢ dudc coi 1a
ham s clia nhiét do T hay thdi gian t.

4. Nhiing yéu t6’anh hudng dén duong cong nhiét

Dua trén 1y thuyét va két gqlia phan tich nhiét cho thdy ring qué trinh x4y ra trong mau phu thudc

vao diéu kién thi nghiém. Véi di€u kién khdc nhau, sé& thu dugc nhitng dudng cong nhiét rat khic

nhau, do d6 phai lap chuong trinh nung néng cho tirng loai khodng vat.

Nhitng y&u t& c6 d4nh hudng chii y&u dén sy bién ddi clia cdc qud trinh x4y ra trong khodng vat khi

nung néng 1a: 4p suit khi quyén trong 10, Khdi lugng mau, téc dd nung néng,kich thudc hat, hinh

dang chén, gia cong miu, dd nhay ctia cip pin nhiét dién ...

Trong k¥ thuit phan tich nhiét, d€ c6 dugc mot nhiét dd ot ngudi ta thudng:

— Chon khdi lugng thich hdp cho miu va chit trd nhiét.

— Ché& d6 nung néng phai déu din va lién tuc.

— Do chit clia miu va chit trd nhiét ph3i dugc phan bd déu trong chén.

— Hinh dang va kich thu6c ciia chén dung miu va chat tro nhiét phdi tuong tw nhau

— Céc dit kién chuong trinh nung néng trén thi€t bi phan tich phdi giéng nhau cho cing mot loai
mau nghién cdu.
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— Chén dung miu phai dugc dit cin d6i trong khong gian 1. Pau do nhiét do clia cip pin nhiét
dién dit trong miu va chi't tro nhiét phai dudc b tri d6i xitng qua truc cdia 10 dién hinh tru.

IV. THUC HANH PHAN TICH NHIET

Ti€n hanh phan tich nhiét trén mdy STA 409 PC
Mady STA 409 PC thudng dugc bd tri nhu sau:

N
I

]

E,,_
i

Inooo|

S
iable
. printer
8 conrol measuting pan STA 408 PC ROnE COMMABT
w standing on separal waighing Ladle
or correspondngly slabke table oo —
Axpov.6A measures in “mm*
hil
depth 330
',—L.._-.—q
depth 462
depin 150
3 or proviced by I Gustomer
T
oo

VACULKT PUHTID

1. M6 ta thiét bi

Hé thong phan tich nhiét gdm c6 cdc bd phan:
- B phén do ludng

- BO ngudn

- Hop kiém so4t khi

- Hé thdng chan khong

- Binh diéu nhiét tudn hoan

- Heé thong can

- Mdy tinh, mdy in

a) BO phan do ludng:
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1- Hé thong cin truc.

2- L0 nung.

3- Hé thong tdi mau

4- Bang diéu khi€n hoat dong
5- Ta chia

6- Nt baAm “an toan”

* Bang diéu khién c4c hoat dong:
+Mait trudc:

CuuDuongThanCong.com
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STA 409 PC

Tén goi Chuc ndng

On line (chay) LED on (bat dung cu)
LED off (tit dung cu)

Heating (nung) LED on (10 dang nung)

LED off (T4t 10)

Up (di 1én) Push button (niit bAm) + up : di chuyén 10 di 1én (md 15)
Down (di xudng) Push button + down : di chuyén 10 di xudng (d6ng 1)
+Mait sau:

13-
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1
2
3
4

5
6
7
8

9
10
11
12
13

)
e’

o "-"!,El,“o e -
i

bo 600

- Quat (1am ngudi thiét bi dién ti)

- Nt (kiém sodt 10) — két ndi vdi bo ngudn

- Niit (RS232) — k&t ndi v6i mdy tinh

- Cong tic chinh (tit, m& bd phan do)

- L6 cdm cung cdp dién cho bd phan do 230V/115V
- Ciu chi chinh (dang 6ng)

- Nt dung chuyén ddi loai cip nhiét dién

- Can dién tif (dugc k€t ndi riéng biét véi ngudn cung cip)
- Mép két ndi (ndi v6i hé thdng chan khong)

- Pau ddn khi vio phong miu

- Pau d4n khi vio hé thdng can

- PAu tir binh diéu nhiét di vao

- Pau di ra binh diéu nhiét

14- Piéu chinh dd cao
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* LO nung:

+ Thong s6 ky thuat

Pham vi nhiét do nung: 25 + 1550°C
Nhiét d6 nung cuc dai: 1550°C

Nhiét do lam viéc cuc dai:  1500°C

Cép nhiét dién ki€m sodt: loai S (Pt/PtRh)

Moi trudng nung: oxy hoéa, trd, khir
TSc do nang nhiét: t61 da 50°K/phiit nhung t6c do s dung tt nhat 1a 20 — 30°K/phiit
Thdi gian lam ngudi: tir 1500°C xudng 100°C mat 45 phit (1am ngudi ty nhién)

+ Chi tiét 10:

(1 ==
P IEmEs (3]
e u A T T

N
1

w
o

!
e

e e

OO0 00
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I
e
.
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1- Van chin

2- Chin Itra

3- Dién trd dot néng (SiC)
4- VAatliéu cach nhiét

5- Vo610 (216p)

6- 6ng bdo vé

7- Hé thong tdi miu

8- Noi khi dudc bom vao
9- Niit k&t ndi (nung 10)
10-Kiém soat cip nhiét dién
11-Quat (Jam ngudi 1o

* Hé thong tdi mAu:

crucible

measuring
head .

.

capillary
ﬁ L
plug
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+ Céc loai dau do va chén :

Type

TG measurements

Order Number:
6.227.1-57 +8S

for large sample quantities:
6.227.1-58+S

TG - DTA measurements

Order Number:
6.227.1-55+S

TG - DSC measurements

Order Number:
6.227.1-70+5S

TG - DSC {also for Cp
measurements)

Order Number;
6.227.1-72 +S*

CuuDuongThanCong.com
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b) Bd ngudn:

Pic di€ém:

Ngudn dién cung cAp cho 16 nung: 2,0 KVA
Kich thuéc: 200 x 370 x 470 (mm)

-18 -
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1- Hé thong diéu khién 16 nung (dugc k&t ndi vdéi bd phan do)

2- Quat (Iam ngudi thi€t bi)

3- Van hanh 10 nung (cdm két noi tir bd phan do)

4- BO Chuyén AC/220V (ndi véi ngusn dién)

5- Cong tit chinh (tit, m& ngudn dién)

6- LED — “on line” tit, m& thi€t bi

7- LED - “power” — chi tinh trang 10 dang hoat dong

8- LED — “fuse” — cho bi&t c6 mot thi€u s6t ndo dé & ngudn dién vao
9- LED - “limit” — cho bi€t c6 su vugt qud cong sudt dién cho phép

¢) Hop ki€m sodt khi:

Pham vi dong khi: 5 — 190ml/phit (Pdi véi khi nitd)
3 6ng do dong

Ap suit vao cuc dai: 0.5 bar

Ngudn cung cap: 115V/230V

+ Mit tru6e clia hop kiém sodt khi:

/

I ™
/

J

—

RN
RN AN,

C O
0 pUiiroia(s

74

Jﬂ[mms(mmmmm
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1- Ndat bam: tit, mS khi 1

2- Nut bam: tit, mG khi 2

3- Nt bam: tit, md khi 3

4- LED “on line”: tit, m& thiét bi kiém sodt khi
5- Niit diéu chinh dong khi

6- Ong do dong khi

+ Miit sau ctia hop ki€m sodt khi:

©y
O

t

J}'— [&
‘ITI/F

to measuring
unit

proirennferneptgeerety

goerrrrgrreogqeqrergrett

et reeqeeegegtiet

|

]

from gas

Supply () 00 O

1- Chd k&t ndi khi vao va ra

2- Niit k&t ndi — ngudn diéb mang 6V

3- Chd k&t ndi v6i bd phan do (ki€m soét 10 nung)
4- Cong tic chinh: tit, m hop diéu khién
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d) Hé thong chian khong:

Mady STA 409 PC dugc trang bi mot hé thdng chan khong

|

(dwnd wnnoea 1noyim)
wa3sAs buipenieaa sy} Jo MalA Yoeg

@ :l
N

~ Py

~ -

-~ o /f

e . //

(dwind winnoea 1noL1im)
wiaysAs Bunenseaa ayy Jo mata day

6 006000

{33BUINJ INOLFIM)
2d 60 VLS jo matadoy

N=u

\I/
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1- G3 chan khong (STA 409 PC — bd phan
2- G& chan khong (hé thong chan khong)
3- Chan khong k&

do)

4- K&t ndi v6i dong khi d€ ting nhanh dong khi vao

5- Van dong
6- Ong k&t ndi v6i bom chian khong

e) Binh diéu nhiét tuan hoan

—

=09

(=]

o

—0
—0

+ bdéc tinh k¥ thuat:

©
N
&

Nhiét dung 2000W

Ning suét bom (dung Iugng bom) 15lit/phut

Sai léch nhiét do +0.03 K
Ngudn dién cung ciAp 230V/50/60 Hz
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+ Chi tiét:
1. Pau ra cila may diéu nhiét
2. Pau vao clia may diéu nhiét

+ Luu y: d6 dai toi da clia cdc dng din tir binh diéu nhiét d€n bo phan do 1a 2m
f) Hé thdng cin: cAn dién t& 61 dal8g

2.

* Cdch két noi cdc bo phdn:

computer system

o2
), el

)
~_ L
O

1_—\_/ evacuating system
|
|

— !

=

vacuum pump

~ood)

gas flow control device

L1

power unit

thermostat
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* Luu y: Hop kiém soat dong khi phdi dugc ndi v6i bd phan do qua mot adaptor

CuuDuol

ngThanCong.com

measuring_unit

power unit

gas control box
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2. Van hanh mdy
Trong qud trinh phan tich nhiét, viéc ki€m tra cdc thong s6 c6 mot y nghia quan trong dnh huéng
dé&n k&t qua do. Nhitng thdng sd cAn dudc chd y khi chuin bi do Ia:

- Hiéu chuin

- Chuén bi miu

- Khdi lugng miu

- Vit liu chuén (vat liéu lam chén)

- Nhiét do phong chita mau

- Chuong trinh nhiét do

- Moéi trudng

a) Hiéu chuin:

- Hiéu chuin nhiét do va ham nhiét 12 mot diéu kién tién quyé€t cho viéc phan tich dinh ludgng clia
mdy do STA. B4t cit khi ndo c6 su sita chita hodc c6 sy thay d6i diéu kién do ludng déu cin phai
hiéu chuin lai. ThuSng mot nim nén hiéu chudn lai it nhat 12 mot 1an

Vit li€u dung dé€ hiéu chuin DSC/DTA (nhiét @6 va ham nhiét) c6 pham vi nhiét do ting din dén
1500°C gdm 8 miu kim loai (cho st dung chén nung biing Al,O3) nhu sau:

Tén goi | Ky hiéu | D tinh khiét Nhiét d9, °C
Ly thuyé&t Dung do

Indium In 99.99% 156.6 + 3K
Tin Sn 99.99% 231.9 + 3K
Bismuth Bi 99.99% 271.4 + 3K
Zinc Zn 99.99% 419.6 + 3K
Aluminum Al 99.99% 660.3 + 3K
Silver Ag 99.99% 961.8 (1) + 3K

951.5 (2) + 3K
Gold Au 99.99% 1064.2 + 3K
Nickel Ni 99.99% 1455 (1) + 5K

(1) J diéu kién khong c6 khong khi
(2) C6 khong khi
Khdi lugng vat liéu cin cho mdi 1an do: 5 + 50mg
D6i véi do ludng DSC lugng vat liéu chi nén dung t6i da tr 10 + 15mg

* Chuong trinh nhiét do: mdi vat liéu hiéu chuin phai dugc ti€n hanh do 2 hoic 3 lan trong cung
mdt chuong trinh nhiét d6 mdi thu dugc két qud chinh xdc. P6i véi mdy ghi nhan dinh néng chdy,
nhitng di liéu dugc coi 1a hoan thanh phai cé it nha't 6 d&€n 8 di€m nhiét d6. Va nhiét d6 cudi ciing
clia giai doan nang nhiét khong nén vugt qua di€m néng chdy tuong tng tir 10 d&n 20°K. Con trong
giai doan 1am ngudi, nhiét dd nén xap xi dudi 100°C di€ém chuyén ti€p tuong wng cin dat dugc d€
ddm bio su két tinh hoan tdan
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+ Luu y: do Zn bit ddu bi oxy héa trén 225°C nén miu nay chi cho chay hiéu chu&n mot 14n va chi
2 d&n 3 di€m nhiét do.
Pudng cong do ludng clia 1an thi 2 va thit 3 mdi duge diung d€ ddnh gia k&t qua (bd qua 1an do
dau).
Sau khi hiéu chuin xong, ta 1ap dudng cong dd nhay tao bdi nhitng diéu kién do ludng di chon.
N&u dudng cong nay bi léch ra khdi pham vi dung sai cho phép thi viéc hiéu chuin phai dudc 1ap
lai. N&€u khi hiéu chudn lai vAn bi 1éch thi phdi lién hé véi noi cung cAp mdy.
- Hiéu chuin can: Cin cAn dudc hiéu chuin lai khi ¢ su di chuyén, stta chita, khi thay bd phin tdi
mau hay khi c6 nhitng thay d6i ddng ké trong két qua do (vi du khi thay ddi chén chita miu) .
* Cdch thitc hiéu chudn can:

- M& Menu Measurement ctia phan mém NETZSCH

- Chon tiéu dé: Diagnosis

- Chon: Balance Calibration

- B4t ddu hiéu chuin

- Chd dén khi hiéu chuin da hoan tat

b) Chuén bi miu

Khi chudn bi mau, cAn phai hi€u r6 tinh chit ciia mAu (tinh dinh ciing nhu nhiét d6 néng chdy...).
Sy ti€p xtic nhiét tot giita mAu va cdm bi€n nhiét 13 mot yéu cAu khong thé thi€u d€ cé két qua toi
uu

Céch chudn bi cho miu rin va 1dng nhu sau:

e Ddi v6i nhitng miu dang bdt: miu dudc rai nim bing phing dudi ddy chén dung miu

e D0Gi véi nhitng mAu dang khdi rdn (vi du nhu cao su hodc chit déo): dung dao cit chiing
thanh nhitng 1at méng

e Ddi vdi nhitng miu c¢6 dang mdng nhu phim: cit nhé ching va cho phli hét ddy chén. P&
c6 sy ti€p xiic tot gitta mau va ddy chén nén ding nip day chén lai.

e D&i v6i nhitng miu dang sdi: cdt chiing thanh nhitng sgi ngdn va dit ching nim song song
trong chén. N&u s¢i dugc quan quanh mot thanh nhd thi 14y ching ra khdi thanh va cit nho,
dit vao chén. N&u 1a mot bé sgi duge bao lai bing 14 nhom thi cit cd sdi 14n 14 nhém cho
vio chén. P& ting dd chinh xdc cda k&t qua thi nghiém nén nhd vio chén mot giot diu
silicon (gitip cai thién qué trinh chuyén giao nhiét)

e Nhitng miu dang 18ng: tuy thudc vao dd nhét, cé thé ding que thly tinh, pipet hoic mot
ong chich dé€ nhd miu vao chén

e D&i v6i nhitng miu khong bén (phéng xa): nén dung nhitng chén dic biét kin 4p (sud't). Bo
phan do cin phai hiéu chuin lai khi sit ding nhitng chén kin 4p nay

e Ddi vdi nhitng miu ¢6 phdn tng bay hoi(vi du c6 su bay hdi clia nudc, khi CO,): dung chén
c6 nip day. Nhitng nip diy nay c6 duc mot 16 nhd & giita d€ tranh sy bi€n dang cia chén
khi nung

* Chon chén dyng mdu: chén dung miu dugc chon tuy thudc vao:
- Hé thong tdi mau
- Vit liéu mau
- Khi bom vao tao moi truéng

-26 -

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

¢) Khéi lugng miu:

- Khdi lugng miu dude cAn bing cin phan tich ¢6 d chinh xdc = + 0.01 mg

- Chén chuin va chén dung miu cin dugc 1am sach biing acéton hodc cdn trude khi sit dung
- Khi cho miu vao chén: khong dugc d€ miu dinh vao canh hoic g& chén

d) Vat liéu chuén:

- C6 mot s6 chat c6 thé tuong hop vdi vat liéu 1am chén tao thanh nhitng pha 14n 16n

- MAu da chdy ra c6 thé phan tng v4i vat liéu 1am chén va 13 nguyén nhin 1am nhiét do chdy thay
déi

- Khi do nhitng miu kim loai trong nhitng chén bing kim loai cin c6 sy theo ddi chit ché. N&u c6
su phan hily hay tan chdy chén c6 thé dan d&€n in moon bd phin tdi miu

* Danh sdch cdc chat gdy tuong hgp vdi vat liéu lam chén:

Vat liéu lam chén Céc chat

CsHio | HHO| Ga | In | Sn | Pb | Zn |Li,SO4x | Al | Ag | Au

H,O

Corundum, Al,O3 0 0 + |+ | + + + + + +
Bornitride, BN 0 0 + + + + + + + 2 9
Graphite, C 0 0 + + + + + + + + -
Thuy tinh silic + + + + + + ? + - X X
b4 silic, SiO, + + + |+ | + + + + - + +
Aluminium, Al + - + - + - + X X X
Al, da oxy hoa + + + + + + + + X X X
Silver, Ag + + - - - - - ? - X X
Gold, Au + + - - - + - - x
Nickel, Ni + + ? - + -
Iron, Fe + + + - ? - + -
Thép tinh ché& + + + + - ? - + -
Platinum, Pt + + - - - + - - -
Molybdenum, Mo + + ? ? ? ? 9 -
Tantalum, Ta + + ? + ? ? ? + - + -
Tungsten, W 0 0 ? ? . + ? + +

+ khong hoa tan, khong 4nh hudng dén nhiét do chdy
- tan chay chén, gay thay d6i nhiét d6 chiy
hoa tan cuc bo, c6 thé 1am thay ddi nhiét do chiy
x chdy chén
tinh tuong hop khong rd
0 khong thay rd sy két hgp

-~
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@) Chuén bi cho cdc bd phan cia mdy

* Kiém sodt binh diéu nhiét cho by phdn do:

- P€ bit ddu cho mot viéc do ludng, cim binh diéu nhiét tdi thi€u tir 2 d&€n 3 gid trude khi diing

- B€ ki€m sodt tot hon bd phan diéu chinh diéu nhiét nén cim binh diéu nhiét qua dém trudc khi
do

- Pirng tit binh diéu nhiét néu thi€t bi vAn dudc st dung cho nhitng ngay k& tiép

- Pit nhiét do cho binh diéu nhiét khodng trén 2°C so véi nhiét do xung quanh

* Chon lua hé thong tdi mau:

- Hé thong tdi miu dugc chon theo yéu cau st dung (TG, DTA/DSC) va nhiét dd 1am viéc. Viéc st
dung nhitng cip nhiét riéng 1& thudng 4nh hudng d&€n do chinh xdc vé nhiét vi tinh chi't khic nhau
ctia vat li€u lam cédp nhiét.

- Nhitng diéu kién do phdi dudc chon lya dé nhiét do 1am viéc dat yéu cdu ma khong giy nguy
hi€m cho hé thdng d miu. Mt sy phdi hop thich hop giita kiéu 16 va hé thdng d5 miu da dudc sk
dung

- Mot vai hé thong tdi miu chi cho phép st dung loai khi d6t chi dinh

* Cdch ldp ddt b phan tdi mdu

- Duing ngén tay cdi va ngén tré nhic & giita 6ng ddn ctia bd phan tdi miu

- C4i chot duge ddnh dau bing mot chAm dé. Xoay bd phan tdi miu sau cho chim dé nay 4 trudc
mat

- Gin niit k€t ndi cda  bd phan tdi miu nay vao 18 ghi

_ An bd phan tai mAu nay xudng mdt cach nhe nhang cho d&n khi thi'y khép vdi ng truc

- Kiém tra nit két ndi nay cé ding vi tri khong bing cich xoay nhe nhiang dng din miu

* Cdch ddt chén:
- PBit chén vao chép clia bd phan tdi miu . Nhé dit chén dung miu & diing trudc, chén chuin &
ding sau.

* Diéu chinh 1o:

Vi tri chinh x4c clia 10 di dugc diéu chinh bdi NETZSCH nén viéc diéu chinh lai 10 12 khong cin
thi&t

Néu 10 dugc diéu chinh lai thi:

- Vi tri ctia bd phan tdi miu phdi dit ding vao gitta 10 nung

- Kiém tra n6 bing cich chay thou (vdi hai chén khong)

- N&u duding cd ban 1éch lac so v6i dudng tiéu chudn (thu nhiét hoic tda nhiét) twong ng thi phai
stt dung cén tdn dudi ddy 10. Con tdn dudc danh didu bing s& tir 0 d€n 4 . P& xoay con tin, diing
mot cdi vin vit nhé hoic mot cdi khoa

- Vi tri clia y€u t& nhiét thay d6i can chd y d€n bo phan tdi miu

* Chon moi truong khi:
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M4y STA 409PC cho phép do ludng dudi nhitng di€u kién sau:

- DBong luc dong khi
- MBoi trudng khi tinh
- Chan khong
+ Pong luc dong khi: dung dé€ tao mdi trudng khi > bio vé bd phian do va budng cin
Phuong thitc:

- Tao 4p sudt chan khong khodng 0.5 * 1.0 bar

- M3 van @€ nap khi vio bd phian do va budng cin

- Hudt chan khong va nap khi 1an hai

- MG van théat khi

- M4 dung cu kiém sodt dong khi dé diéu chinh dong khi bom vao

- Chd vai phit cho dong khi 6n dinh

- Tién hanh do
+ Mbi trudng khi tinh : budng chita miu tuy dugc 1ip diy khi nhung khi nay s& khong dugc trao
ddi trong sudt qué trinh do ludng (khi tro)

* Mot s6 vdan dé cdn luu y:
- Can phai tranh sy xAm nhap cla khi gdy 4n mon vao budng can. Do d6:
+ Budng cin phai ludn luén duge bom khi tro
+ T6c do dong khi trd bom vao phong cAn phdi cao hon so véi phong chita miu
+ Chinh lai t6¢ do dong khi tré bing dung cu do dong
+ Tao chian khdong b phan do
+ Pua khi bdo vé qua van “bdo vé&” cho d&€n khi dat 4p sudt mong mudn
+ Chd cho dén khi dong khi trd 6n dinh
- Téc do bom khi:
+Bom 1 ~ 20 * 30 ml/phut
+ Bdo vé : 10 ml/phdt
- Khong md 10 sau khi vira nung xong cho dén khi nhiét 6 ctia miu < 300°C. Tru6c khi md 10, chd
dén khi 10 can biang 4p sult
- P& tranh mdi trudng gay nguy hai cho thiét bi, can theo nhitng huéng ddn sau day khi nap hoic
bom khi:
+ Bd phan do dudc thi€t k& kin chan khong. Vi thé, ¢ thé ti€n hanh do trong mot moi
trudng da dugc ki€m sodt
+ Bdo ddm an toan trong khi do & nhiét do trén 1000°C. Nhitng vat liéu ceramic thudng xay
ra phan ng & nhiét d6 nay. Nhitng vit liéu ndy vé ban chit c6 dnh hudng dé€n ng suit vi
c6 nhitng thay ddi nhiét d6 thudng xuyén. Vi thé, c6 thé xady ra su cracking va 1éch dong.
Do nhitng tinh chat dic biét clia vat liéu ceramic nén khong thé du dodn truc dugc nhitng
nhudc di€m nay va vi thé khong thé tranh khdi dudc thim chi khong thé ngin ngira dudc
+ Khi trd, kho 13 khi dugc khuyén diing d€ bom vao budng chita miu. Trudc khi din khi
vio, mdt cudc ki€m tra su ro rf cAn ti€n hanh khi tao chan khong dé€ ddm bao sy trong sach
cho modi trudng chita mau. CAn luu y khi thodt phai dugc dan qua mot dng thai thich hop.
Tuy thudc vao diéu kién do ludng (miu do, mdi trudng, pham vi nhiét dd nung) ma nhitng
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san pham khong mong mudn cé thé dudc tao thanh bdi nhiét phan tng khi si dung khi tro..
Nhitng sdn pham nay (vi du nhu HCN, CO, SO,, dioxin...) mic dii chi chi€m mdt lugng nhd
ciing gdy tdn hai d&€n stic khde, vi th€ khong nén d€ né bay vao phong lam viéc
+ Ngudi st dung mdy phai dy phong truc du c6 hay khong c6 nhitng khi ddc giai phdng ra
trong su6t qua trinh do. Viéc giit gin an toan la hoan toan can thi€t
Khi viéc do ludng cé sinh ra nhitng khi trong budng chita mau, vy thi mot cudc ki€m tra vé kha
ning gy nguy hai ctia khi hay hén hop khi 1a cin thi€t. Trong truSng hdp nay, nhitng khia canh
dudi day phai dugc dua ra xem xét cin than:
® Nhitng hdn hop khi gy nd hay nhitng thanh phin giy nd thoat ra tif mau ti€p xiic véi oxy (trong
khong khi)

® Chic chin ring khong c6é nhitng doc t& c6 thé thodt ra tir khi hoic hdn hgp khi khi nung. Can
xem xét d&€n nhitng phdn tng c6 thé xay ragiita khi bom vao phong cin va khi vao budng chita
mau

® Loai trif nhitng khi in mon cdc diu ddn va cic van st dung trong hé thong hoic nhitng thi&t bi
xung quanh (vi du nhu van 4p k&, dung cu do dong ...). N€u khong, su ro ri 1a khong tranh khdi

® Nhitng khi hodc hdn hgp khi ¢c6 4nh hudng 1&n nhitng d6 phu ting ctia hé thdng. Tuy ching
khong gay ra su ro ri nhung c6 thé gay dn moon din dé&n hu hai toan bd hé thdng

3. Cach thiic do:

Bat hé thong mdy tinh va
b6 phan do khoang 60 phuit
truSc khi bit dau do

Tuy thudc vao nhitng diéu
kién do ludng cia may ma
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yéu cau bd sung: cic khi
bom, chan khong

Bat binh diéu nhiét it nhat
3 gid trude khi bit dau do

Chuén bi miu do

Can mau trén cAn phan
tich va cho miu vao chén
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B4m dong thdi nidt “up” va
“safety” d€ di chuyén 1o
dén vi tri chs

bit chén chita miu (ding
tru6c) va chén chuidn
(ding sau) 1én diu chép
ctia by phan tdi mau
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B4m d6ng thdi nit “down”
va “safety” d€ di chuyén
16 vao vi tri do

Bat hop dung cu diéu
chinh dong khi . Pit yéu
cau vé lugng khi
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Khégi ddng chuong trinh do
STA 409 PC

11 Céch thitc khdi dong chuong trinh do mAu :

File Menue

New

\

STA 409 PC Measurement Header

Measurement Type: Sample
!

Open Temperature Calibration

\

Open Sensitivity File

\

Define Temperature Program

\

Define Measurement File Name

\

The program switches to the
Adjustment Window

Start
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* Mot s6 gidn do phan tich nhiét tit mdy STA 409 PC
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