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Synthesis, Characterization and Property of [Pt(NH3)4(OH),]CO3-2H,0

YU Juan, LIU Jun, JU Shaoying, ZHANG Yangyang, LI Yanqiong, CHEN Yong, CHEN Li"
(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institute of Precious Metals, Kunming 650106, China )

Abstract: A new water-soluble, ion-type platinum(IV) complex, [Pt(NH;)4(OH),]JCO;5-2H,0, was
synthesized and characterized by the element analysis and single crystal X-ray diffraction. Its thermal
decomposition characteristics were characterized by TG-TDA. Its cystal belongs to monoclinic space
group P2;.c, and its unit cell parameters are: ¢=0.88191(14) nm, b=1.17817(18) nm, ¢=1.01533(16) nm
and =0.9978(3) nm3; Z=4, R1=0.0403, wR,=0.1235, R;=0.0466, wR,=0.1353. The crystal data shows that
Pt(IV) acted as the center ion coordinates with four NH; in a square planar and two hydroxyl groups in
opposite axial position, forming a octahedral bivalent cation. TG-TDA results showed that the peak
decomposition temperature was 223.8°C. The prepared diesel oxidation catalysts using the compound have
better catalytic activity and light-off temperature than conventional precursors.
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Fig.1 The progress of the precious metals chemical compounds

B ARE ) TG 4 8 B3 AL RT IR,
RLLE (A ) 1) 5 o R SR A 1T B AA A AE 2 dh s5OFN
A FEKF R RIEIRG, 2R IHRRIE AR,
FrA3 BN IR B BOR R, X #UAM B I
RERER, BOREA RIS, FRAKE RN
TEFARRT D EUE RS 71, semfgtbrEse; 76
AR A R T P AR A G, AR TS
A7 FREAAEREAGT E R E IR, S5 KIRKR
R, AR RSCRHRR, RS haAA, S AL g A A

e EARIE AL ERE SR, $R T =40
e BT IR PR R . AR, & TS
HRAREE U NS, . BES8RcE; BT
KHHEREE . N AR, BERE
PERS T 0, T DL B SR, [ bR
KA w28 = AR 4 SR A A T DR AR AE Tk 87
R, TR BACES — ARG AN — AR
ERREY), N B PR S SR AL AT IR

B 5 ) & H R SR m AN ORELR H 28 ™%, 2=
AT IRAA B AR B /R b H A AR AT IR AR ) AN R 2 Ak
L] £ B AL 7R AR DL S A7) AR A b o 4
JERF IR S . AT, AR
TR IUACH R U A T (A, RN EAT TR 4
PRI ZE T, R SR AEAS B . B AL 7R B 1) 2%
BRI AR P A T S R A AT T R R . A
UL 30%XEAK N, # PIDECEY) Pt(NHs),
(OH),-2H,0 FIBREREN T2 1:2 HIWJ5 B S5 LE S v
BB —MoKE BT 2D R &4 kIR — 22k Y
A HAV) K EY)([Pt(NH;)4(OH),]CO;5-2H,0),
& H AR AR YERE, VIR HAE
AT A PR 1

1 £

1.1 SEIRA Rl A Es
LR (ZEE =99.6%, TR WHAANY 4 A TR A

Ay, HARGFIE Nt

JGE ST (Vario EL 111, £ [% Elementar 23 7)),
X S B AT SHMU(APEX DUO XUOG B A 50 B iy
FTSHY, 7 Bruker AXS A]), #EE-Z2 BB
(STA 409 PG/PC, #&[E Netzsch A #]).

1.2 &P EB

1) 4% Pt(NH3)4(OH),-2H,0: ¥ 100 g #3474
INE KR, 200 R 28 B8 R i) 5 HoPtClys
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2) 4 [Pt(NH;)4(OH),]CO;-2H,0: 3.33 g (0.01
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I 7€ [Pt(NH;3)4(OH),]CO;-2H,0  fERL A 2=
P FEAT R, B SEFRLEL): 20% O, + 80%
N,, Jit#: 40 mL/min, fI#JEE: 10°C/min, JE[H:
25~800°C, FEALJfiE: 10~13 mg.
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Fig.2 The Synthesis route and condition of [Pt(NH3),(OH),]CO5-2H,0
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Fig.4 Molecular structure (a) and packing (b) of the complex in the unit cell

# 1 [Pt(NH;),(OH),]CO52H,0 f F 2 B 4RA7H $iE

(14) nm. b=1.17817(18) nm. ¢=1.01533(16) nm.

V=0.9978(3) nm’~ Z=4. R, =0.0403. wR,=0.1235.
R, =0.0466. wR, =0.1353. XF X $£& 8 A7 5} 15
BT, SR0 SRR R 4 Fros, £
BT TR 1, REEKAR AN TR 2, =
B EUR AL BRR S R0 B R T8 F 3R 3.

# 3 [Pt(NH;),(OH),]CO;-2H,0 FEIES JF TSR ZE5

Tab.1 Crystal data and structure refinement for BEEET
[Pt(NH3)4(OH),]CO5-2H,0 Tab.3 Atomic coordinates and their thermal parameters of
i H Hedls [Pt(NH;)4(OH),]CO5-2H,0 /(10 nm?)
R (NH;),Pt(OH),(CO5)-2H,0 T x y z U(eq)
s 393.28 Pt(1) 2485(1) 2547(1) 3764(1) 11(1)
Deyie 2.618 g/em’ O(1) 4054(8) 2605(3) 5698(6) 14(1)
UTEF:i¢ 14.083 mm™! 0(2) 908(8) 2451(3) 1828(7) 24(1)
F(000) 744 C() 7496(4) 1252(4) 6251(3) 18(1)
OV ] 2.442° ~31.133° N(1) 1211(7) 3767(5) 4378(6) 16(1)
(hkd) V5] 1212 -17<k<16; - 14<I< 14 N(2) 3734(7) 1318(5) 3152(5) 16(1)
GOF on F* 1.058 NQ3) 3661(7) 3752(5) 3024(6) 18(1)

% 2 [Pt(NH;),(OH),]CO;2H,0 ) E B K A
Tab.2 Selected bond distances and angles of
[Pt(NH3)4(OH),]CO;-2H,0
e K/nm A A/

Pt(1)-O(1)  0.2003(6) O(1)-Pt(1)-0(2) 178.68(12)
Pt(1)-O(2)  0.2008(6) O(1)-Pt(1)-N(2) 93.1(2)
Pt(1)-N(4)  0.2033(5) O(1)-Pt(1)-N(4) 86.3(2)
Pt(1)-N(2)  0.2035(5) O(2)-Pt(1)-N(4) 92.7(2)
Pt(1)-N(3)  0.2040(6) O(2)-Pt(1)-N(2) 86.1(2)
Pt(1)-N(1)  0.2042(5) O(2)-Pt(1)-N(4) 92.7(2)

N@)  1329(7) 1330(5) 4492(5) 14(1)

PHIV) i 4h 2 TR 4f5d%s', K&
d’sp’ 241k, TR\ TR S5/ I DU 4H1L B, PH(IV)
5 44 NH; (N 84, 7638 B 1127 1 1 - T 900
P AVl 2 A~ OH 84, B\ AR S5 # 1)
FHES 7 [PtNH;)(OH), 1™ AL &0 TR & 2 4G
fr7K, 43 TH I NH; 19 N A H 23515 H,O 1) H Al
O TEIEBE . /K4 Tl S F R 4 T2 1],
FEAE 4 BRI 2R B S5
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Fig.4 Catalytic evaluation results
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Fig.6 Catalytic evaluation curve
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