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“REERAR” HATW 2022 £ E
Wi H HR e

HEE “THH” WEEZBAHAUFTARTE L, EXE
BRI L “ARTEAR” AL, MREAE S LI L
MW EE, BAAT 2022 FETH H AR .

RE S LTTEARETZ: DR ahE s, ZRERBES
FAFRAET, FAMAARKEH R, Ko E i gk
FIURBA, FAEMATeE. s, T8RN mITEARET,
2| 2025 4 52 I E Ak SR LK P2 NE 5B 24T 5.

2022 FHEAERHME RFEARE. 2 F L. ERRENE
N, EEARKEHREAREETFERE. AL arish hiEm
MR ARERBAREGREHRER “GHFTX ZETh
ANFARTTE, BB 24 g ts, ZHERE S 40w, H
B, WMHE T ANEFFREXTHE, NRAEKEF 2100 7 7T
FAHE A 300 7ot. BN E, ERHRE (BFFRFX
BH) FERMEL %, AU AEBAXTEHEELHEERE
B A& T 2:1,

TH G — %488 P8 (W0 1.1) W4 4. %
PSS, BAMESFIIFTE Y 1~2 T, LA AT 4 4.
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FRAFIRLIA SN, W ARTUE B9 5 N A6 B0 3 — BT R T 38 T
FI 2% W AFE A48 0r. AR T R TE SRR A A
4N, FEHSHSRMRH AT 6 K, AUREHALTE T&
RAHAHEAS N, TESFELLHAEAL 10K, TEK L
ZTHE SN, BNRAR 1 ZRAFAFTA

FERFXITEAHTRIRA, THSEBLEYA 3
K. WER1ETEHATRA, FFHFEIEATAFREK,
BN A 1984 F 1 A 1 HUUG WA, LN A 198241 A 1H
DB A& . RN B A 25 A F AR B K F £

T UUILFHN 12T 248 ER—HXITET, 4
I IR I E VR S R AR L. BN B B
JLET Wﬁﬁi%L2AﬁE 2 NTE KRB AT B
H7 R, F—NETEREE 2 AT E PATERRATIEE, RIE
GRCE: %%Ef LT A

1. A& EHRE AHEEFERE

1.1 ARAEBKHER T REERBERAR (EEXERK
A%)

RN SR/ B EdEmEE. KR ERH AR5
%%i»%%ﬁ%ﬁﬁﬂ%%%?kﬁﬁﬁm%ﬁﬁ%ﬁﬁﬁ
(PEM) B3 X X FRZAABAM L. BRaE: Kiek.
AR P P AR B BOR A T m%”%ﬂﬁﬁ&ﬁ&%%&ﬁﬁ
%, mE. EE. RREE LY WERITE #ETAAR,
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KR AR 77 8 5 SR BRI, TR 6 S A
5t w2 HE T 5 T 1A, it R L R 4 PEM #,
e, TTRFER. KBRAEFHTEGTEME. WAMKIE.

£ KR PEM WARE, FUEM AT E > 1 KK,
SR >220 LT R EA/NE, E AL <48 TRE/T R
R0 MINTIE I 5%~150%H 20, £ 60°CEL 1 T8/ 77 JE K
B R AT B AR AR T 0 R S L R < .85V FLA&-H i = JA] AL R
1 2 <50 AR, TEFE NI AL £13E 4T 3000 /B 5 i
MR E R R 30 UR/NE . SERN B EERE <60 BR, H
o, AR B R ARERER >03 T K, e BEHE<
1.0 250/ F 0 XK,

AR d e E Sk AR,

1.2 BAKHEEEEMERRAXRERA GHEXBEAX)

R R AT EUE NG R AR E R RS T
K, R EMASEESALEFENRNEE EWFTF RS (PEM)
HEER Z AR ERERAR. BREE: SR EEDBRIEX R
WM ZAMN YA, FAREE. REAASELHE T
REEM AT IR ETL Y, ARG FE. B IR RS £
R AT AR TR B R S S A 5 08, # B R 1E PEM ¥
fit, RBEKADHGEAKLL2ER A, FHEH2E o Eg
KE|EEAR G A,

EAFkr: EAJE PEM BAEF SMANTIE >10 TR, /&
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AEA 215 kv, EEWZ >3 kin, HHAAT AL E <1.5%,
B LR 2.0 R T WAL > 1.0 ZE/ T EXK, WA
T RV B8 B 20%~100%; 4 B 20 WA ACH B R A R &
JENERAE R T 1%, EEZEFHERT 2.5%, SAHET/N
T 99.99%, &8 AT 80ppm, 4 % %5 &k 1000 /Nt el 35 4T
I IE. Hodr, AR RAEA N PEM IRER FREE <1
ER/THEXR, HRE<02ZW/ THEX, BRHELELE <
0.3 /T 7 B XK.

1.3 ERENMIEBAXKARNER ARG EAERAR (X
HEAXK)

R WA T E R4 K KRB A (SOEC) SR
SERAGIEAR, B % AR B AREA AR a B iE S R 5K
FR. BREHE: KER. &R0 e RS 5 &8 K,
EUEE. KEGERRIT S HETAR,; wib e, BN
KA B BAREE ARG R 5 R RER; KFE
AT S X o RS P B R AR . (R ALIEAT R X SOEC 25 &
B

Y BRANI B BAKEAEARA, HE 250 TR,
AR E AR 13 R EIRE B T 800°CH &1 T
>0.8 R/ FHEK, KEAHME>T70%, BHEEE>90%, E
e <3.5 T R E/ARE LT K AR, EE LR AT B[] > 2000 /B
FORE <3%/T/NEF, 10 RARBIHZH <2%, FTHESRLT
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20000 /NB, HoAr, BAARK AL TIE >20 TR, FHEE
HE>35 TR, BACHZER > 100 F 57 JE K, B AR b
(ASR) <0.20 BH-F- 77 JE oK, AT A8 3 v 8 o by v A o 7 1
BT 800°C. WAEHJEN 13RAMT, BMERNE >2 Z5/

FAEX,
L4 RFRGEBEEBRAFENEDH ARG REHK (FH
RBEHARRK)

HRWA: A3 KA TR (PEM) S E8AK
A0 A I AR W KRR AR S AL, TR AT E
) PEM @ AH SR AN S W EAH R SR & T L. B
HHE: R ER T PEM WK E SR AR NETH S S ER R
e EMNEA; ARRRERN . e Zal#H
Ay FEMNZMNRIIEAEEIRSFEEHAR; 7 PEM & H#
WAE BRI E VW iFf 3R, 6 PEM B AF 2B . W%
iR G R F e Z AN T 5.

AN Ae4r: PEM AR S . oA fo R S M B R R 47

AT & AT E > 1 R R, &AM IR > 6000 %5, N
B B T 10%~100%, £ &7 2 200 P03 3 a6 A7 EL FEL 0l
EREMT 1%, REHMEBITERY @ LSEE £
BIAE AL T 0.05 ke & = E 47 > 5 kg, 4508 78 Bl 72 25°C~90°C,
ERAAEMT 1°C, ELMNACENRE. BE. BRFSEN
EARERT 02% R ZMT 1%, SR ERERT 1 E
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X, BFALEMNENRERT 0.1%, "5 H{E <100 ZFH; #H
JUT Ak JE AR L H IR T 0, IR ZE < 10%.

ARV ddlk g kv 4R.

1.5 S A B RR GHA G B R B ERK GHEXRREAL)

R N2 A3 S sk Bohn A B 3k 20 A ) 2E I B9 RO R
Ew. auaFEA, TR XA AKX EIAFRTE T
SadiE, EAREHE: SMEASRE MR IFE. S
Bl &R R; B EEAB AT LK BRI T LR
= e S A S A BT R B AL B & AR 5, AT
i, MEA. SUEE. BERKETHET. mERBEWARES
— R R AR5 ERE BTN,

FRe: AT A 0 Sk &0 T EE R >400 17
YL KUNEE, ROBLIEE <480°C, &AFE{hER >99.5%, KIGHE
AU >99.99%. @RELST A2 —. b4 ERHIAT
GB/T37244-2018 A7k ; AA | & kAR <7 Jo/Aa T (5|36 @ kA
TN, BERITHFA > 10 4, BoiiE <2 /MBS 28 EAA
B AN R H 0 E < 10ppm; 3 A FAEBATHE DT
3000 /B

1.6 FER T RERE A (EAFEL)

R AR AT B R T SRR SR AR R,
JE = I BT AR E AR A A e R SR PSR AR L, BAK
G HEAFEERREENE AR HE&SAR; BT
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SRERANMY BET B SRR EERE LY, KaR g
AR &S R R RN, AR WA R EOR;
B R E TR LA . OIS A R ARG P IR R

A AE T REERER T ARA e, STEE
<650°C, FFAR >0.4 KL KINET ﬁ%GS%EﬁWME
SR, BATHIEE 205 ZEFHEK, HEEATH D
-%mmwﬁ~ﬁmm»ﬁ%%%ﬁ£%<%&§ﬁilﬁﬁﬁ
%%ﬁ%>3 L, AR AR A SCE AR >80 T E K, 1.3V

A4 > 3000 /N (52D, 45 1000 /N BB P35 3R & < 2%;
mﬁﬁ%%&Mﬁ(m%ﬁ@§>mmnw0¢ﬁﬁﬁﬁwmﬁﬁ
th L [ (ASR) <0.1 BU#-F 7 B K, 10 RGP ZHE <1%/
K BT AR 650°C T i T3 8.5 >0.01 71 ]F/EX.

1.7 FRPEREREBRR AR FEmE HAEA ()
HRX)

R WA A B AR A AT ARG R 1]
A, FTRFAEAEGKSE A n 3 A F R B AR S e
FRETEAE., AR FRESETEAERTE RN
AL R AR R LR AR P R IR A T s R e e A AL
5 & mENT; f/ARAF RN T ENEL 2R AFEMREA T
iy R U EAG R 8 DB BOR BRI RAE T i AT K
T WL AR B R AL A B

EMAHAT: BAY A RENEES EEDE >500 K, BT

— 256 —



IZATE[E] > 1000 /NEF, 3ZATIREE <400°C, &-F 77 K B b iy oAb
FARETFE 201 JERVNEE, FEERE >80%; BERE MR
BRI R >500 R, AEZATHE >1000 MNEf, 24T
}?@mmxﬁmwi&@ﬁwig 0.1 B/ FH XK, 2%
AR >95%; BT X BUE S > 90%.

1.8 %A%mmﬁﬁmF%%%ﬁm%aﬁﬁigmﬁ%%
FHEHFZEIAE)

RN A XA H A AR B AR RIETE M
HEARTR, JTRRMAEEMmEeHREFEAMHIARZE (7
&R AL L), St e A F (WA LK. C’RE)
BRI, EREHE: RERERANIR T AN, T Hast
WAL, S6E ko, FTREEEREMA Y, RIteREN,
w2 A RN AR B, BB DUREAVLEOR A R,

WAL EREEE D BN E R R TR AR
ST RAFE A RMEE, SR A R E T b RN E
HY A E P A R AR EE

ERT: TR EA/DNT 1T R AR A8 6w M e
FoER RS, FeBEARAE<I ZER/FAEX. REWL
B> ZR/ZER, FIARFA<3ISs TRE/AMELT KEA; &
B B > 100 R/ JE K B A4 T PR B AL L F A
F 290%. FARE FIERLERE >99% L AR >99.9%, E
ST AT B (B AR 3T 1000 /N B
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2. AREeFME RERTAR

2.1 HEMESEXREREFHR G Z2WFR GEEXERALX)

HRAWE: ETHARAEEAMMESENREE. BRK
FAMERER, REABEELE. MORH N EBA, BRR
AWETHNEL LA, AAAEEHE: AHRAsER; EX
MEAE LB FAgh 1 F R, R AADE &R
R, HHElEERAAME, TTERRENEA TN REamE
BRI I IE, R S A e T R MR,

ENAERT: HHBREATER. RAHEANBEXEEL.
Heb, EERTE S0 KWEAET, WE>60 T/t BERA
SABRTE 7 > 100 Jkn, #% R KA TENE KAT LR EX,
R BRI E AR T 2 R E S, HERTINERZE <
15%; AMHFRAM L TIREZ > E T 40°C; FAEEREAAM
BYOHFES M, EREFINRZ <15%. HF LA E A
a3, X AR AR ER AN EHTERIE. K,
A AR A S E >2000 T30/ H , A3k BRIEAEFL W T % <
150 TE; AnENFEA A E 7 >70 kv, &R AERE >7.2
T/, ERIRZim RET 40°C~F £ 85°C; ¥ kil A fm a3k
ZATE. TEEECEATVERALEITE (EF) 1~2 1,

2.2 WERE. MEKHEEEFEEA GEEXEEAL)

R WA A3t KRR A4 E K b 12 o By B
foalFER, FRBRAEREE. a3 BEH/E Z2MIFN
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HR, AEAREHE: RaBExkmErdtT e E 522
A, AMERANAREAMIER, BEAFEEE IR L IN;
R AR 2 BTN, AR A R R B Az e R R S e B
A At o R NG 08, AR S 40 iE B R A, TTRR AN
HE o B R I, R RENAR.

ERIAT: WEAR, WE 220 ;L7 K/NEE, AR >100 K,
WE>70%; HAKFEMEETHE, E/AEN 0.6 km, KE>20
X, RABRKRARE2T/K (FENE>80 £X), FHHF6
> 54 AR E AR WIS FAERM, AXE TR Z <15%;
fidr 2R U 28 P A B A B R e b e BT B AR, TR AL E TN
£ <15%; RAZWEHE, 28 >50 L7 K, RARSH AKX
#<0.7%, HIFEE >20 K, EZEFa 2545, 3 HRAMGE,
B 230 LK, MEARSHERK R <0.5%; 5T KA N E T <
FRE R I, YRR KAT L/ E X AE AR E (EF) 2 T,

23 BN EUHERMEENZRNBIHERAR (EHXE
EARXK)

AN SHEaT) . mEaEwNELE. G%E.
&ﬁﬁﬁ%ﬁékﬁi,%%kgiﬁE%ﬁEﬁ@% iim
ﬁ%ﬁ&ﬁﬁﬁoﬂ%W§@%-iﬁﬁ“mﬂ&&ﬁg
WA BRI G VR AR 2 2RO B R AR EOR
SR N RBETF RS Fe i8R, %&ﬁ?m&ﬁﬁ&
ARy RERWRGEEE N DR FrEERN;, KRERAKER

— 259 —

PN
PN

|mia



it EE N ARG L HAN 5 L IFEHOR.

AR Tr: BEEI 25 ki DL BT SR D AR, R A
BE>2700 THEAA, WREE<107 (W35 %) /# RlF R
GB/T 15823-2009 #77 ), FH#ATTARR LR A JT A H AR 08 2
S Wﬁ%%ﬁﬁﬂ»ﬁﬁ@&>&m%%J£FM%M%W

HRREE >100 EE; FH A 5WREE WK EAEEMR A,
R A AR B R S AR T A R F ﬁ/ﬁki{éﬁﬁﬂﬁm
JEff G N B BRI R Bkt ST 7 aH. G THe
M5 Z 2P EFEATELDT 10T, HARHRRENKER
LSRN RBENTFET 05 2K, J24 WA B LN R
BENTETHER 0S5 X #BITHX SR E (GRFAR) 2 T,

AR E A ZE Sk AR,

24 RTFREIBENTHERBEAXEABSNRATA (Eah
MEX, FERFXEIE)

MRWE: AR A RS % g B Rz m e, S
\§A%kﬂ&ﬁ£% KB AMEZ KA E#, X
HE SRS BARNERETA. AARANEAEHE: A
TS BAAA . %ﬁ%ﬂﬁ%%ﬂ&%%&m-ﬁﬂ
S 2 T A AR T s BB e A AR ) R L
ﬁ%%%ﬁﬁ%ﬂ?%%%ﬁﬂla?%&m&ﬁ%%ﬁ
A RARKREARANIBAEAEEZREL >
5.5%, fEEE T <1 kM, BARMKE 200 KIEIHFFKE >
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80%; TE3h W AR g TR E <250°C, fif @A S % >3
W, BRERHEAE >600 T AR, HEmAAMEHRE
T >99.99%; fig EAK A 1 1 B A E 3B 4T > 200 KIEER; F
EWMAIRFTHARANREEESE, TREGEEHEAR
WA —RABERT T iE,

25 RTEISFHBOTHERHEABA (ABHXX, FF
HEZXTE)

FHRAL: #tER. R ANEARENER, BER
B A EFAR I ERR REEREHAR. BANELE: A4
BANER (MOFs). EMANHEZE (COFs). BREMEH
LT EM R EAEF TR METRARZL T A
A F 5 3h 7Pk B AL, L S AR B B T
A BREATRFOME, SEMm0H/E T .

EMFarr: FH T E S AT IR R R AR E,
SERLE SR/ MR AR &, SR B TR AR T i
AFFERREN >7%, HEEH <10 kg, BHRHEAMELHE
JTE I 299.99%, 200 KAEIAFI2E >90%; fif 2 ik 2
WA 5 56 %48 B e 2 % < 10%.

2.6 MENERAFREEENZCE LR AEEA (ERBFRX,
FERFZXIE)

RN AEIAEWRBREREIZ T mEENER. £
A, BRERMAANKELY, BHEERER, FAEHAETHREA
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AEENZ BB RK BT, BERNEGHE: BTR
RRYESE. BT RAREEAAMEEERANE. A—RRERS
B AR R, BT RR— AR E LRI M B
MITAERBRAR; BRETREDSBFEICRERITEAR; BT
AR FE L Re B G e SR SO BOR s B T AR E 28 LK
ERAE BEANAT K . AT E B R 70 Jk e Am E 5k T KA B
TRARAAESE.

EHIAT BT REREENESE RN Fhoh S
A, AT IR B R TR R ZE <5%, & A TR ZE < 10%;
M HEE TR FHLOT 7 %, B TR 45 0L R B AL
HAJEF>90 kb, HAEH >05 kb, &1 kWAL HAR
B > 200 AR KINEE, KR > 65%; #ATHEZATIRIE > 200
NEE CIEEARARNT); #H B TR B &, 28 8E > 88%;
58 TR EEHAE R B AREALE A D T 2 .

27 B ERRABEKRTHERNERMAXRERIAR (3t
KEBARK)

MRAE: 4 EaAKER. AMEZLMRAER, EAR
Wk H a5 RARAGEAF BMEAREIA. WRAS/BEK
WMEEMERB T, HBRAAHERARAGAFEMAL 21T
RIS . BARNEEHE: FRENFE. FREM SR &4
B AR AN, IR X E A ROR A a5 RGP H
A, WEFREREFEREA, RARFES AR &5 A%
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N, SE/BEKEEERIY, KREBASAERE: B
HEALB AT HAXBRANENEN. HSKREN 5 Fa
Wﬁ&;%%&%%%ﬁ%%%u%%%&@%ﬂﬁ\ﬁ%¢a
izl uin; ARt a/BavEmaARERALTE.

ERIm: ARARESAEKE: BRLA 5%~20%, 44
%ﬁ%%% <1%, A RMESHiRE: WE >100 FFELS
KINEE, AEAE >99.999%; FFREMIZ. o HlA
%%r&@ﬁﬁﬁ-ém%mT & N T 42/ AR T A
MEA LA, HEURIAEZ <05 ZK, R0 E >90%; &
SEAGEFEKESMAMAME. FRI1Z. BRI, £
T TEREEEERATE AR E (EFR)AD T 63
SRS EB AT AN AARTRETE: WAEN 263K
W, KE>10 X, €42 >500 2%, TRHFEZD ZEXTH
ARG B, RIR R B R T 40°C~% £ 60°C, & i
& RBAI ML AR ELLN (R E() ek, WA
71210 /A (SEE ), BANH 5%~20% (HAEH), A
%%ﬁ%ELm(&ﬁEﬁ)T%ﬁ%«BW¢ﬁ(ﬁ%ﬁ@
24 /NBF ), HAIELT 90 K.

3. AeEERR S BmRA A

3.0 KRRK TR ot 3 b R A (F
HEXRBAR)

B AR BT 2R R B A 7 R AT K LR R A
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TR, RBKREAMRE . BH M fo A E b i — S o
BEBEM, FFRERE. K FEFT 2R o 3R
T TRAEESARFT . EREHE: W AR BRI W E
FAGE EMR, FREEAR. SRR F R R R TR
WEAN; FARADE LM, TELERER I Z Xk
BE . Far FOKRE BN AL, Tt EA SRR 2. #
&I EE A o OB R SR, 3 R R SEATUEOK RO R Y
BE. RYRETIN; e — 2. aREEBARERT
LREA, wRMENRET R, AR LR B A,
ARG TR o R T 3 > 1 kR,
BE>60%, F/76>200 5. Hi, KT WA T E S i
BB >10000 ki, SR >1600 71Tk, B <5 ZRK
W EK, ERAmENTET 150 T ENEILT,
JEEARTE 0.4 S35/ J7 JE A Ly 56 AL B L > 0.80V . 2 T1E
B E IR TE 40000 /N B < 10% ( SERRIIGK 8000 /N, M Ak
M <4%);, BEEFRAR IR E <0.02 2X, AANHEESE
Fb <5x108 g - 3L 7 K BARAR T 1l B £ <20 HoK, B % >200
WK, 200 Tia A &0 T o AmEZER <02 1
TR JE K-8 ), 2 0.6 ke & A7 T By B v L < 5 WU
7B K HIERE TIERE >95°C, XHET 30°CHKIERES, &
Y A4 > 40000 /NEF (SEFRIEL 10000 /N B, M GE TR < 5% ).
ARV Bk kL H AR,
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32 BTHRAEEREMADBE B A EEKE RN XERK
A (EEXREAK)

GRS ST IO WS & 5 SaWabs S s dip e E Stz
SRR R R R AN A F R, AR R E
B, FRIH. RARGHERELSES, FRETERERES
TR E T ENBARG KRR RARRAT. LREHE: & E.
KA e A EMEET TV A, BRSO RS 5 3
Ay BRMHERR. KR, BRBMEALRSECHEBTN S
REHRTHAR, KRR GAGEHK, BOLEERRSEHESRE
TR T %,

ERm: FRAGARANEREMIR R R R, R
B 2REA 0%~15% (RARZE0) B RINANE A BB 28 e
Wi R >100 TR, AR 750°CEATAE T WHE K B REE
0.4 FLHE /77 JB K o 55 AL > 65% (B4R ), #u B
AL E >85%, KR EZATH [E >3000 /NEF (L), A
JE TE T50°CIEAT AT K BRI 0.4 Z55/F 77 oK i 5 L 4L
>60% (EERE), RITHA A >40000 /N, Ho, HH
XAEAIR 225 TH; BEESHER (ED3IAD) ERAT04%
B/ F 77 JE KB LU S KRR 32 AT B R R D T 4000 /) B
(M), 1 F/ARFRE IS ERE-FFEX. ZRERZ
<S5 EWE-FA K, F0 210 K, KR E >95%.

ARV ddlk gk waR.
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33 BT RTLERA e 5 EXZARIBEXERABAR
(EEXBEEAL)

FRAWA: 4 E R K& Ak &0 5 R R IE IR
TR, IR T AR o — SR WL S K R 4
KEBEAF R, BRaiE: 2R aA8e (4. B, $4X
RAF) WEL BT difh 5 SEeHRER SR R I E0R & A,
B AF/B AR B IR R R B WAL R L &
S — WAL L BB ML B2 BT, I3 EFE — MR i
— SRR AR R SR NEF LT RBEEGE, KERAREE
TGN ERIR AR B Bsh & TR IR R, MRt — WIRHLIRA- 30
T R REEM T AT TT %

EVFEm: AT RSB —AEARIBE K E R
G, BEAEREEFEHE>150 TR, EHhE>2020 TR, %
LR > 45%, 0%~100% 5 7 e KL B[] < 1 48, 40547 > 1000
INEE R — RALR S KRR G ESRN 1 B, HRER
TR — S MBS LR GHENE T EF R, BAH
TR o, 1 B 5 SR 06 55 R AR £ < 10%.
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