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Abstract: Coal-fired thermal power generation technology is the most important power generation technology at present. It
will play a dominant role in the next 50 years. Coal and other fossil fuel resources are still the main source of electricity and
will not be substituted for the short term. Compared with other power generation technologies, the total installed capacity of
thermal power accounts for about 60% , which has absolute advantages. The key to thermal power generation is energy utiliza-
tion and environmental protection. With the development of technological innovation, the new type of ultra-supercritical unit
possess power up to 1000 MW and power generation efficiency up to 50%. It was not only economical and environmentally-
friendly but also improved energy efficiency. However, under extreme temperature and pressure, the performance of materials
has become one of the critical factors which restrict the efficiency of power generation. From the view of the material applica-
tion for coal-fired thermal power plants, this paper introduced the use of materials such as heat-resistant steel and heat-resist-
ant coating. Aluminizing is a traditional chemical heat treatment method, which can improve the thermal stability of materials
in major parts of the power plant. In this paper, the preparation methods and new technologies of aluminized coatings were
reviewed. Also, hydrogen generation by coal supercritical water gasification has broad prospects. The application of this tech-
nology and coating in new power plants has been prospected.
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Fig. 1  Development schedule of coal-fired thermal power units in China
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Table 1 Common materials for coal fired supercritical power station

Type Grades
Ferritic/Martensitic 9Cr1Mo 12CrMoV T/P91 T/P92 G115 —
Austenite Super304H HR3C TP347H NF709 Sanicro25 —
Superalloy Inconel740 Alloy617 Alloy 263 HR6W GH2984G HT-700T
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A wEE R RERE ST T Yi 2 X TO1 A9 7E #E I B K 4R
FEIREE T W LB T IRABSE, 7E 25 MPa K 414
T, AASIIER T 370 5 500 °C T TO1 #E 5 i S ik 15 1 o
BIAE 500 CF, R a0, i 370 °C iR ot it i
B FE 500 CBIG S KA SR T, AR R b 4
SEARI IR, B AE 370 °C 7K Y JE ek AL U L
FHAR A E . 500 CHEIGARKEILMT, TO1 FIZLL
PR T 40%, & T 57 S BAE P,
WA RIS Cr ERIL A S 7R RBIG ALK PREE T (1 ik
PEBE T 40 316L ARG, BR il #f 1 7k 2158 A4 ]
F 32 AR ARG b PR R R 2 ) RS B 0 ) JF
FrREA UYL k) &, IR & BB R A ROR RE 4k S
PEim . I A A BT N el R SR A G, fE
TR B v R FE Tk AL BRI RL T A S N ik,
2 PRI HILIRAR Ry fb 2 S Ak H 3 S BRI B i, 18
T i — XL R SE . BRILZ AN, BT R Z 85
HIAR A LE A G R G 3 PR 3l A2 B TE S ol A FL A I S K ¥
PR ERE I, T R I KB kA, Il ALK
e AR BB A — S % 0 S, R & SO Xt
PO2 FATERBIG FOKIREE T RS ik T 9T, 7 500 5 600 C
TERE RIS eI 45 B B R, 600 °C T AL RIEEHL R 1 3
i, 290 65 pm, AL EE HANZR Fe AL 5N )Z
B Cr EAL AL, FLIE 2 & A F 24 R0 p 9% i 3 Ul
WY, PO1 14078 i it $AV A4 e 21 — 2 w68 Dl Ve, (HL R
FIRETHFE] 550 C VAL, ARbm b B, 1 R )2
FFs, el 4, 5 R A AR A s Ak ny T AU i
FARA e e, s e R O U A B R 2

55 G0 AR A e Sl B DU A A e AL, A
U SRR A K R A5 A R Ik 3 AR 2 —, Fang %500 fE

316L ANEEHA LA 45 B W8 4 B i & T JEEE R 0. 2 mm
B ALO, Fl TiO, ¥R 2, IR T WP 216 IR ALK ER
BRI AT Ry, 7E SRR E S 1000 mg/L, TR E N
500 °C . £ Ji2k 25 MPa (¥ R R #5 HE47T T 80 h & ik
B, JBHJE ALO, WIEHVE, FRAJEREHR 0.02 mm, M
P = AR A FL B ol SR A BRI SR 2B B Ni, Fe, Cr %%
MRS T TiO, BEARTCAS L, W il P B i, % 43 X
JE RIS RRE SO SR AR Ak R AR AR T R AE S BT
EARAE R TiO, WIZE AL, JFEH0 R IFE Tio, 2R
HSEHFSE

TR AR IR 2 A TR e LA il R, B R K Ak
SR ARSI A A R T DL e i B R 2 T AR
W R — 5T

5 % i&

Bl T AR EH, T L (0 % T AL G i 1% R
Ui I U BRI BLE U LA B 700 C R I AL s, B
B K SRR WL =, XIS et B A R AR, (1
Xof HRL 3ty A R %) TR A3 R B SR A & 8T L A R
AU ol ] RS S T A R I G ) L 2 — | H AT A
A i B TR ot oo T e 4 DA R AR AR GRS il 5 AR
P2 AR R RS h A X R RS R TR I
WF5E,  E EiH o rp sz $E R R 32l R A S R R R
RTRBAAR . B8 FC AR BV DL e Bk e/ R R B IR B 4 4
EATHAS B 5 % Ml it DR A Ak 114 2 LI ol ) R, A R T
il A VR A R R T e R s £, Heh s sy ik
TFIEEZ THA% . w0 RAs 280 T Z R oc i,
BERRTESA R E BRI P37 )2 BB A 4 o 1% G2
WA TR R vk R S 5y, SRR SRR e b L T bl | T
A it HEBRRENTFREMEZR, A%
BRE . BBSRYE D MRk R, HRTRIFE T
BB T, WM, ik EHE L,
RSP K B BB 0, (8 T 9280 TRk A
1BAZ, 6 R D R 2 T R AR, TR Y R R
Al M E Z MR E L,

B R K F A AR BRE B R I R K AR Uk L 2
BXP= R AR B Y, I e e R S s sk, ELP= A
WA, fese3e el neslHE . AR B, Hix
PR TOUABE R E 2, AT E g il SR A TR
PR JE ol ] BT A 5 i R ARE SR T 25 2 b Ak 114 e ] i) S
ORI AR it | R m SR T
BR ., HAT A RS T B 7E R I K IR B TR A J h
PR T WIAEARTT, AL BIF 9 7 T AN 2 T 3l 3 74 2 J
N s AR A T URZE, W ALO, . TiO, MBHIRE,
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