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T, 100 kPa A& F A FHIRAS

FE i =R B 30 77 AR L CO FE LI A 3
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Fig.1 Cross-section and EDS element map distributions of ZrCo (a) and ZrsTio2Co (b)
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Table 1 Data of EDS element map distribution of ZrCo and
Zrog Tio2Co alloys in Fig.1

Sample Element wl% at%

Zr 59.91 47.13
Co 40.09 52.87
Zr 42.17 30.89

ZrogTio2Co Ti 13.43 18.75
Co 44.41 50.36
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Fig2 XRD patterns of ZrygTig2Co (a), ZrCo (b),
ZrogTig2 Co-H (c), and ZrCo-H (d)
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Cubic), H Ti A1 zZr J& TFIEICE, Ti B4 ZrCo ¥
R — A . B 2a, 2b WoR Ti B0 zr SR EN
SF UG ) 72 A%, S Jade6.0 FIKE 14 Thfig i 5545 3 3
% $, ZrCo Ml Zrg gTig ,Co & 4 S H A AP S 4%
5 SRR 2 B, Ti B4R 2r G808/ ZrCo
G4 K AP ks A, XS SR [12] EE i
BeAR—2. R[22\ A FE R AT RE N Ti 1R AR
W NT Zre ASHIE T LART (0 3RE MO b 4 R 1A Ak A9
TiCo(0.2995 nm)™ ity 5% %N T- ZrCo(0.3196 nm),
% U Z A Zrg gTio 2Co A 4 i 4% E 4 0k I % 11 3=
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95%H, (KR %)<~ K18 0.1 MPa T, 85 h
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Table 2 Lattice parameters and cell volume of ZrCo, ZrogTio>

Co alloys and their hydrides

Lattice parameters of ~ Cell volume of major

Sample major phase/nm phase/nm?
ZrCo a=0.3196 0.032 645
ZrosTip2Co a=0.3164 0.031 674
a=0.3516
ZrCoHs b=1.0413 0.159 289
¢=0.4350
a=0.3518
ZrogTio2CoHs b=1.0376 0.156 400
€=0.4284
2.0} Pure hydrogen /ZrosTio.zCO
< -
3 16} ZrCo
2
S 1.2t
&
(@]
< 08}
g
S 04t
I
0.0
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K3 ZrCo &Ml ZrogTio2Co & & Mgl A UM T
ih 2k
Fig.3 Kinetics of hydrogenation of ZrCo and ZrqsTio2Co alloys
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B

under pure hydrogen (300 K, initial pressure 0.1 MPa)

10" %/min; 5 1T By B, 500~2041 min Ffi BLI S B IA 2
0.451%, 4 h11 0.213%, W 23 % Ay 1.38 <10 %/min;
% 3 rBt, 2041~2550 min WA RIAE] 0.478%, WA
RN 5.32x10° %/min. F£ W ZrgsTip,Co & &t K &
FETET CO &AM B MELK, & COEEER
THT R PR i 25 DA % [ A N 7 O AR I EAT TR IR Bk
R EA D B E A S E s, SEOLR
AR EPIED T R

K 5 N ZrCo &4 M ZrysTig,Co &4 CO A
AR R (0.1 MPa, 300 K), 2500 min j& 653
J 773 K #2438 0.5 h 5 S EWEAS) /12 (0.1
MPa, 300 K).

f I 5a AT 0L, ZrCo & &4 653 K #udh o kb i
FE 575 800 s FIIA B AT, 11 773 K #Adh 7S b3
B 1) B R B ) AR AR TR — 3, TE 95 s
P R A I S R

1.05 % CO+ 98.95%H,

0.1 MPa
%\o 1.0} 300 K ZrCo

Zr, Ti Co
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o
IS
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Bl 4 ZrCo &4 M ZrogTio2Co &4 1L 1.05% CO+98.95% H, 7t
BRI Bl ) 5 i 2

Fig 4 Kinetics of hydrogenation of ZrCo and ZrqsTio2Co alloys
under 1.05% CO+98.95%H, atmosphere (300 K, initial
pressure 0.1 MPa)
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HIREWAE T —EiiE (653 K). XEWE CO 1E
ZrCo & ZrogTig,Co RIMEGIRER NFaE, HEWwT
A LB AL P LA B S8 P 0 T8 AR AE

NHFFE Ti JER B AN ZrCo & 434 i ML 4 2
FETET CO & A By 52 m LL & ZrCo &5 Zrg¢Tig ,Co
BEAES CO MG T HMMEALE T, CO LK
Ho 75 & 4 R i 2 THT IR 5 4 PR o A 8 DL R it A% 9 3
. KA TOF-SIMS. TDS 43 #7 I 5 A 2 B F ¢
C. H. O. Zr. Ti. Co JLETEH & FF 5l R 1H 1R 7
A K NS TR, LA CO AE £ 4 3 T I P 23 A
JE S G IRA .

& & FE S el & D) EI R 010 mm>3 mm [
RETEGA R, REE T RETSRMNES, Nk
% 500 CHIZZE 0.1 Pa, HRFFIZIRAE 2h, FERMAH
EERERMNBELS COEARES, HHE 1 MG,
ERTHETE 1 Pa, HEEEAIAFERPHEL
HEDUME TR — 2 4 il ik
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Fig.5 Kinetics of rehydrogenation of ZrCo (a) and
ZrogTip2Co (b) alloys
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[ C\ H. O Jt 2= B 5 B 3% B IR vk B R B, 76 200
nm ¥R FE S AR TE BT EOIRZS ST ZrCo A &R R )Z
C. H. O B¥ M)l FAFERDIT G, HIKES
AT I8 50 BT R FE RSB B R B, #E 100 nm Ab AR 1k 3|
WS F45. AT W, ZrogTig,Co FE M R FE1E S CO 24
A, HRIEE 100 nm IR JE IR H 2 85 2% 1
C. O #lifk 2, XXFTF ZrogTig.Co F A H, B f# LA
Fo H JEF AN O A RIF &, X s
ZrogTigCo £E 7 CO Z% i AU IR A Bh /1 % B i &
ML ZrCo & &ML 45 WA B VI CHE, WM Ti ik
BARTT R &Lk CO 7 ZrCo 4 4 2 T F W B A 5 LA
JAE A% N I SO AR

HE 7 7751, ZrCo & & bt i & m A8 =
FRIRES THEAMEFHAKREL 2 ME
G, HAEEALY (CocOy) B T Fr ik JE AR R B X 8K

0~30 nm [ 3 [ B V. 3 Th0 A i 30 A7 R B m e, Lk
KIUE T M. TS, 76 0~50 nm (3 1 & i,
ZrogTig Co FF AL FE i 1) &l Ak #1 (CocOy) B 1 1 7 1
e FE AU WA T 4 8 A 6 B R IR BE, ¥9°8 107°~107
g, JHZHNRE XN, &AL (Co0,)
B R U A W TR S RO B A R S
Co W FE T b

T SCHRE6,16] 7T &1, £ )& Co & ZrCo A&
H W5 B 5 i f B R E A7 2, LS Co MUK b7t
EARAF|T ZrCo & 4R IA MWL g B 2. R
Ti TEERAFT CO 1E Co JLHIE AL SUMfE S,
TETE 1 T PR el SR A s AR BELAS H 78 A 4 3% T 1R I
B At s 3ok AR SCHR[L7] RO ER R TH B 45 SRR H CO BT
B C JRFAE Co (111) F1 (0001) & [fi Al 25— [a] gt
JEH TR RE R, (HRMEDISIE S A R )E DL
WAL E, [FRF, Co KA BIKIEX CO S5
T B AR RE T UR S . SRR S AL BRI B R, C
JEFMNE—RIBRE R HRZT %L TR
(fce-Co (111) Hrif—[A] R 2= 2128 — (B B /2 3L 7% g
fH2.21 eV 5% 058 eV), HBFERES W&, Xt
ELif 7EH ZrCo &4 CO BfR)G C IR T1E R IR E
AR LA, R Ti B354 90 N R R R 2 551
C JE T BB Tk RE J1 4 = T S BUS B Z 13 R

Nk — B 5T Ti R X ZrCo & & Il B 40 1
YERBLE], XF7E Hp+CO-1.05% <4 F&E4L1EM 1 h
J& ZrogTio,Co & & FF il IR B 5 B 00 45 AiE X 3k 3 47
TETHAAEEE XN . B 8 A ZrggTig.Co
FEMAE S CO A FEMAIEH 1 h & TOF-SIMS
RIEHINT Cy Hy Co JL &R 4041 KA R H 3 & XI5
4 JE A Co W FIT b B (1 51 A 8 BE (10 B8 1 v A7 1E
. HE 7a® WL, 7£ 0~50 nm MR X A7
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AT IR BE IX 38 A7 75 Co v B 1 (43 Jillid oy Co-1#
i Co-2#), 7& H-1#IX B an &l 8b Fion, Zr JUER W
HBEU4EEA Zr. ZrO. ZrO,. Zr,0, UL K Zr,04
TERAFAE, B SN IR FE N, 78 110 nm 587 K &
Wt g Co-1#X I Zr Ju & B T W v A7 7 % U A
RFF—F, £ 250 nm AR B2 Co-2#X 1
Zr TEBRTFHAUERE Zr. ZrO. ZrO,. Zr,0,
PL K ZryOq 04776, R B HBL Zr,0 . 35 B BE 1 A7
REES N, Zr TR EANMEE K. £ H- 18X 85
KK I 4 B A Co 4 v B ¥, 76 1) AT 8 B 18 3] 100
nm %, HMEES Co HEHEFIE, RN
CsK. CsNa,O 4 it 1] fig 5 & 4 FF it 78 Tl 3% 7% 1
PR 75 G — € RIK.
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SR P EMIEA Lh J5RM C. H. O JCHRIRE A SR TFEMEM 1 h 53R Zr. Co. Ti GRIRE 10
Fig.6 Depth profile of C, H, O of ZrCo alloy (a) and ZrosTio.2Co Fig.7 Depth profile of Zr, Co, Ti in ZrCo alloy (a) and ZrosTio2
alloy (b) samples after poisoned under the condition of Co alloy (b) samples after poisoned under the condition of
1.05% C0O+98.95% H,for 1 h 1.05% CO+98.95% H,for 1 h
a m/z 160~265 m/z 267~400 b
H-1# 800F TR 3000
L 172 Cszr Cs20 cs2cN
s Co-2# II-|¥dr0gen 400k _Cslhéaszo o, | CZ© 20001 282 |;’3(?1520
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b bk gl i | N i " A i
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3 Cs-Co Co-1# —800F GK cszr 3000 s
s First peak of Co &, [ csc L. oCszro | 2000} 282Cs2CN
G £400F | 107 210 ,12'225’32359 ' 1000 Cs2Co2
S Cs2+H 3 b 1B 22 csz10, g, B
e (@] A g ah FENTEI ! ‘ . "
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Co-2# =800+ 192 CsZr 3 (:258220
. i 2000f Cs2Co
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0 2352 Csquz L
- L T F dlil i . N N .
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B8  ZrosTio2Co £ i 7E 1.05% CO+98.95% Ho <4 F 24 AEFl 1 h J§ C\H.Co JCZ IR 4 Aii Sz H ¥ & Al Co Wt 7 [X 45 /) TOF-SIMS
I
Fig.8 Depth profile of C, H, Co in ZrosTio2Co alloy under the condition of 1.05% CO+98.95% H,for 1 h (a) and ToF-SIMS spectra of

fragment ions relative to the H-plateau and Co-peaks (b)

9 N ZrygTig,Co & TES CO AA A FHE oR R, B oRUE HILAE 672 Ko
FH 2500 min SRS CO VRNTIEE . B & AT I, LT Heike Glasbrenne X+ CO 5 ZrCo &4&# M
ZrosTio,Co M FRALFE i 7E 518, 672, 716 K 4b HHL4s: HHE BB HRER, co 5 zrco Tl 5 Co k4
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Fig.9 TPD pattern of CO for poisoned ZrosTio2Co alloys (after
poisoned at 1.05% CO+98.95% H, 0.1 MPa, 300 K for
2500 min)
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Effect of Ti Modification on Hydrogenation Properties of ZrCo in the Presence of CO
Contaminant Gas

Zhang Guanghui, Tang Tao, Sang Ge, Xiong Yifu, Kou Huagin, Wu Wenging, Wei Yongjun
(China Academy of Engineering Physics, Jiangyou 621907, China)

Abstract: The phase structure and surface element distribution of ZrCo alloys with Ti modification were investigated by EDS and XRD. Effect
and mechanism of Ti modification on hydrogenation behavior of ZrCo alloys poisoned by CO was investigated via TOF-SIMS and TPD. The
results show that the hydrogenation periods of ZrCo and ZroTis2Co alloys are less than 2 min and 4 min, respectively, under the pure hydrogen
atmosphere, while the capacity of hydrogenation could reach 1.8wt% and 1.9wt%, respectively. Whereas the capacity of hydrogenation of ZrCo
and ZrggTio2Co just reaches 0.91wt% and 0.48wt%, respectively, within 2500 min in the presence of CO contaminant gas, which means the
hydriding kinetics of ZrCo decrease with Ti modification. And performance of the poisoned sample could revert with treatment of vacuuming at
773 Kfor0.5h
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