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Thermoanalytical Coupling Technique and Its Application in Field of Metal Material
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Abstract: Thermoanalytical coupling technique is a kind of method which combines thermoanalytical
technique with different detection means, in order to research exactly the characteristics of structure,
composition, thermal reaction, etc. of materials and reveal the nature of materials thermodecomposi-
tion, especially in the process of the variation of mass and heat and the ingredient of thermodecompo-
sition of metallic materials. In this paper, thermoanalytical technique coupled with several kinds of
analytical methods such as differential thermal analysis, differential scanning calorimetry, Fourier in-
frared spectroscopy and mass spectrometry were emphatically introduced. Taking the research of me-
tallic materials for example, the applications of thermoanalytical coupling technique in the structure
and properties of metal materials were described in detail, and the application prospect of thermoana-
lytical coupling technique was outlooked.
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o, Hab, . EAL. BRI, W MR AR B kAR A, SRAEREE Y B R A SUE, PR AR
S SRR BT AL S, BB BT S R (S ) AR 2 i X ey
BERER AT LU T A AR Y RO A A TE S AL, PR ERER TR AT T S BB 2L At . H i,
POIMTTIRC R RRBC—Th RGN T, TIZY I TARHERE . BE2GTF R B . REDE
REFL AEPrRERI . RS  E, WEETR shRELE A RESVECR R AL . SRR R
k. BRICEEIZ A B TR B S R SR L AR, HOSHTBOARAEAD R B S HL AR A i 72
TSR HE BB B —, SRR ERR R, B, Teik APRE A R Y Bk g
PP SR E R R THAR 5 2RI S &, MUY R E 258, 0 H&
BARE T LIAHEANEAAHELEMIE, KR RE TS, XPRAH A RAA R 2 AT . HIRA
H B WA AT B 1% (TG) HZEMIM T (DTA) | ZoRHMENGE(DSC) | HHEH2L5h
Heisik (FT - IR) | RSk (MS) S50 H i il e

AU HTHA PR AT, A48 7 H AR b e LR B R, %t
HALG BRSO N IF TR T . )5, PR i BORTE G B i stk v i Bt — 20 7
AT T 4

1 ASWEARAR

PEHTIL (TG, Thermogravimetry analysis ) FF {8 FH OIS R R, Joc LA HACR P2 i H AR AR
ENREREAZT 1915 AERIVEN BRI, H R, P R e B A1k S 3ok
RV, WA TT H SR P, A v A 7 i 2B v i SRR T B AR AL R, R
AP B U R AR I R s Y L I, RS T BB R R B AR, AT RS B e R R iR
Jie AR 8. . ST AT TE AR ESUR R AR PR e Ve 5 AR e v ™, ik
A W AT, L. BIESERE, BRI R B T, R R A R
s BT AN TR T R . TEA S TR s S >

PO FTIR HE AR R AT S TE S S T ik 45 6 0 — P eI R B T REXTA RHERE 7Tt
R R T . SRS T E A, RRES T AR R B R, B, PR i
AR, R EIHCE WA | R RIS RIS A . H R LA T B R
W - EPOIT (TG - DTA) | M - SRS (TG - DSC) | A - Bt 214655
(TG - FTIR) . $4TE ~ BHlHc H (TG - MS) LUK ZFh o3 b7 5 LR AR S
1.1 RE-EZRHSWEA(TG -DTA)

FEPATTE (DTA ) S8 i B e A i 55 2 b 2 Ta) ) T B 28 5 0 St ik B e A e ) 7 A 1) BR EOR
R, KEVESAT A RS . PO . PN SR FA S R O i, SR P T R AR A AL
SAGRIRR S . 40 S5k 2R . Simon 2510 F AP RS BhIA IR — MM A ik T AL, Ixd
B IR TFARAE RSB RE Sty (R ) RUAE FR AT R 1 A VAR I FR B T R R B it AT 1 3R
- BRI, DRIEEIL, W T RS S EIRIORES, HRB AT RIK 54.0% , 1247 CHI319 Chb
MBS, BIHTE ALCOH), #5454 AIO(OH) (Y55 —45As i vl gk, BRT, BT PR SFPBmR i FE i
hEAd s, SEIERRE EREESES, 4400 AIO(OH) 410k y-AL O, , MR T A SR
B T IREERCFE AR 535 CARRYIE, T SRR AL h Zerb il iZ0g, SRIATEAEARASIRIE - . XF
TR ST, M S AN B 4, B B, BB AL, R A
y-AL Oy, REAFIFLER R (BET) . Hii BB (SEM) 28R E/R, MAMHFRIRE, o-ALO, HLIEHI7E
115 nm FPYLA pm, HEREBREIN T (5%, 512 m*/g, SHOWLSHFEIHIA R AR,

JeniATE A Li S5 SR AR - SRR AR, DIMSERE ., AR AR M SR, SR &
THAL ETLBRE . ERER S E A 2%, Wi TG - DTA 4347 & 3L, Mg(OH), 7 & ARkt
PRI, B AR 1 325 CULEE T B J7 ARl MgAL O, 2 b A7 B eI AT Bl AR IR AZEIAS> fife it
TR TEAE 3 NREAMLIX ), 435124 50 ~250 °C . 250 ~700 °C 1800 ~1 100 °C, H:dt 250 ~700 °C [X.]a]
HERRpAR B B B AR AR K
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1.2 #E - EZRAMEMEBH (TG -DSC)

FETRHI RIS T (DSC) i 1 H G e FL T 1 257 I ) Ay BN BIRE SR 2 e A 2 ) B i o
L(HIERE) 5P RRIE AL FTEM R B R, & B W AEHAE Bl 5 8% i 771, Tothova
458 p) Gd,0, FI(NH,),MoO, S EUk, R IERHIAUIAL 2/ KA & B T Gd,MoOg, H:3% A
TG - DSC 4MHEWIT T e REBREHUNTT (b dt bR JFCRHE &4 SORETH PRS0 . % BUER SRS A S
S22 (AL B R S A T R S O RE R, T AR LA AL ) P b B S 30T (NH, ), MoO, Y43 fig il
Gd, 05 - MoO, TR RIITE . Qi 25> A TG - DSC BF5T T Ag,GaSe, BT E M, FFor0T 7 bl
P, BIEEBL, Ag,GaSes ii5% Cu £ 55 B MM o MEIMIE IR EF &, £ ERELE N,
Ag,GaSe, A H B R AFHE, M5B Cu i) Ag,GaSe, £ 339 K HBUHHWE .,

1.3 #E - EEMIISLERA (TG -FTIR)

2R 80 4EFR, BRERA VRIS W R AR 5 8 BLH 2L G 4 AT AR (FTIR) B, Bk
5 T AR 45 B P RPR A o it B0 TE PR 4R 0000 . A8 B K% Chen 257 SR TG - FTIR Fidt
fiR/ SRIEATE — FOHERE ] (Py/GC - MS) BIARNS CaO FRIESAE TP, PP Ye 2ERIR T 200 PR S 17
PLEBET TR, & B CaO 7E 3 PR T It a0 /E & AR 75274 E iR fe b ] {2 2t 1
MBALBR I R, A2 CO RIK BB I s e LF 2k 2Pt A2 v AL R 10 FRER RN K R R,
WEFANY; TEATENRSREPAERT B hRRNY, @8 CH, feRIRE . RE Ma 205 Rt
S TG - FTIR Hl Py/GC - MS $ARMEIE T 5 PG R0 PRI PE . TG — FTIR 255020, Yk
AV IRy AN AN, SR A PR 3 B SRR A, BAh, B 1S B B S R
TEALRERCAIR, #9207 82.85 kJ - mol ™',

1.4 #E - REEA(TG-MS)

PRI 5 AT R BE RS T A BT B 4 7, @ PR E 3 iZiEm ™ . vEdE Tl
K Chen 2505 RIMESHOGE - BUEBEHHAR, @30 7 —FE BIEM AR TRINFIR &L Sk
SYARBLERSS I G 7 . LU AR R (AP) o], BFFE T HAE LA E RE Ak 70, R 2 LU f B0
(GO) MBI IE SR (Cu’ L Co® | Ni* ") ZHUHENI &4 (TAG) VEH FHI 4R 7 . 5#id TG -
MS BT, I 0 5 O, Z M FHB I E TIL /RIS, TR/ iR AR SRR b Bt
FAALFR I 28R, % BT TR e TRIIRI & R SR S P B AL e
1.5 SH#HHEH

BEE HEALBAR P BRI R I, BT P 5 PR E L E R AR B R . 2
SEMESE R HAOIHT - £04b - BTl (TG - FTIR - MS) B R B A R AT T o 200 455138
Y, %A REAEAE 4 A FERRENEL, RERS M0 3.164% | 6.158% | 8.923% Fl15.772% , 3
A TR T f A R UG I (R X 7 (AL BEE 43 )k 76, 305 1276 °C, sl SERAELRAY TR B, H,0,
NO,. /b CO, FIEFHIRIAL A E BRI EE X ) % 100 ~700 °C, 4iffE FI+) 900 CRE, CO,
RN, I HARMEA SO, e, BiMiZa R PER TSH C. 0 6, IRfEE N, S ST
#., DT TG - 5 - WANIBOR (TG - DTA - FTIR) , R8T 3 Fh MR R T Hep i Hufin
BN IVFEACRE . FE RS RO B A IENS . R BRI R Ak 3 ANV KRR B
(0~265 C) . HERHRHBL(265 ~ 605 C) FIHALI B (605 ~700 C) ., KEFHE M 10 C/min
WIRFI60 C/min, PYRERRETA, HACMIREE 2o abis i Al R (TR 2 i iR KR s 3h . &
PLEERFIEARSS, A RE - 2R — 20 4h - il (TG - DSC - FTIR - MS) B AR |
PR - B @IS - BT T AL AT B (TG - GC x SPL - MS) RS H AR S /e 0L, TEHL.
AL - FEHUE SR R
2 AOoWBEARAREEEMEIHRILA

POMTBRE AR 4712, W TAIE R EHE N B &SP AR BIPERE . RIS 5
A 5B e R B i 0 S 0 o & £ R DI O o BV B S ST A LA O % U ESt O 9 N
SR R TEEY LR, Hit, WERPEH P TIIITHr B, POMTIE FH AR B & 5 R X
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XUPREE T T Ak R RGPS, T TG - DSC 43T IR R 1 AR R FHE R N i 4tk i

RS, JHRE) 7B REEAI B 52RO OV IR, DR AR, oRE Ak Re T Loy )

AL, MNEAAL . RIZVEAR NS R 4 AN B, JRRBITHRIE SR, RV ek #
B AESHR S R AT S RENL A A B AE KB pR A, PR N 3l 1575 AL RE A 175. 83 K -
mol ™', FEETF A4 1.91 x10° s 7', RV ZEHEEH 1.91 x10° exp( =2.1 x10*/T)

Nascimento 25" F| i TG - DSC AR K — L5 4 42 )& W WRER L (M ( C(H;NO, ), + nH,0, M = Mg
(), CaCIl), ScCI)FBa( 1) ) B9PAESEME . SAALAIRARIS FRVEST TARST, JF40 0 7 AH R B BRI
M, 235 TG thZeR8], Ba bW ToKi, 1 Ca B RALEY), SrohbKE . Mg K E1k
G, XLefhZat X8, FraE (B Ba Z4b) BINKINZZE KA. KE P FER e 1 L) R P 20
JER A R B 2R I 8 B TV O — @ e, JEEIELL T . BKEREME: Mg > Ca >
Sr; srfiEfasEtk: Ba>Sr>Ca=Mg, HHILZTF, 76N, #AES5AH, BiKFaEN: Ca>Mg>Sr; 4rfiF
FasETE: Ba>Sr>Ca=Mg, MTUAKEY, BKEREEIAHFATRL, Rill, TEXELEHrIH
S s R E R, XRIH TS N PFREMEZ SRR IA R, A P SZ 2] <
SRR Z R

Mesaros 25" SR IEAL A A T AR AR T, IRl B4% Mn 3205 RO FROBTREME, @i
KM TG - DTA - FTIR (&5 50485 Mn () E BB FRTE S iR, R BIREE Zn, _ Mn, O BiIK{RS fRI) 58
J§%, Zn0 MZ5EEAETE — N EZIIMETEE N, 1 Mo 3B Zn0 AN 51 TR A80% , BT 54k
ZnO GEAEIEGAS , 2550 BEREE Mo & B0 INMZEFEAL, FEEBAOKFIEE, Mo - Mn &2 [H)(1)
FESS/N, UERH Mn 3 F-7E Zn0 §idg P REMBRIB N

FAE R T RO EARER SRR RS, B TR R AR B it R, ke
SN Hy: 2La(OH),—La,0, +3H,0, HAH MW A: La(OH),—LaO(OH) + H,0 F1 2La0O (OH) —
La, 0, + H,0, MRSV E S-SR EHISMEA 9.49% , 5 TG - DSC SLIEAHEAK; 2
MR EBIS(E A 4. 73% , SEEE A 4. 92% ; FZRIRTTRMIEE A 85. 78% , SEEH{HA85. 09% , HifE
FHZERE AT 0. 7% o BT LR A A0 4 Jm AR BN i R0 5 iy, wl LG i i 1) 347, 44
AL, XS REAPE A E B R IE

ARG S KA B T ARAEIRR MoS,, FEFIH TG - DSC - FTIR 4347 7 k5t 1 H:
ERESHREEENE . TESARAT, Bl AORAEIRIR MoS, i PS> i B2 K B0T 43 4 4 i B«
MoS, FAVKT BRI MoO, AHAZ Y B, Horr, #AbRy Be A PAE 221. 40 ~ 603. 15 °C, MASRY Bek AL TE
603. 15 ~1220 C. #ALRIEZER T MoO, Hl MoO;, Uik 22.30% , AHASKTBLHHBL 1 e [ 4 ) i A
AR . AMGSEIE R, SIS T 603. 15 Cl, SOV ASEA SEALH RN, B8
THRALHHAE 600 C ZHiEHALE A . 5 LA, FEIRR TR R BB 0 R NS T
3 H#HERE

HHET, POATHHEOR E 2 TR S mATE ) Y P A FIAL 7284, (B REE B HOR K 1 BE
— RN, PO EART SRR K B TRON , PAS H 3 Ak BERIAF SC B 1844 R i 52
o M. BRBE. 2B, ZIREMNIITACES R K AR AR 3 P BOR & e i) 3 22
Jiial, sk EAT LB E R & PR LSE R B AR B &, AT BRI LAY A R T 4
JEREHGUS R ORI, DS SRR R R R . [, BEEFELE PLE AL E A
Wbk, 5B BORALEAR B B4 T2 N H 5% e
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