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Table S1. Atomic coordinates (x 104), equivalent isotropic displacement parameters (A2 x 103) for (CN4H-),50,4-H,0.

s1 5589.7(10) 2500 5173.8(5) 26.7(2)
01 6060(4) 2500 6408.2(17) 49.5(6)
02 7462(3) 2500 4539.4(19) 45.4(6)
03 4438(3) 1652.9(13) 4886.0(14) 48.5(5)
N1 5329(3) 3850.1(12) 9189.8(15) 33.2(4)
N2 5294(3) 3994.9(11) 7996.2(14) 33.5(4)
N3 4968(3) 4979.3(13) 6458.4(15) 40.8(5)
N4 4992(3) 5594.0(12) 8286.8(15) 37.6(4)
c1 5079(3) 4866.2(13) 7588.4(16) 27.8(4)
04 3365(3) 7500 7798.4(18) 39.9(5)
H2 5410(30) 3538(13) 7513(17) 37(6)
H3A 4950(50) 5533(11) 6140(20) 53(8)
H3B 5030(50) 4486(14) 6020(20) 53(8)
H4A 5030(40) 5500(20) 9018(9) 49(7)
H4B 4670(40) 6155(10) 8040(20) 47(7)
H1A 6410(30) 3572(19) 9400(20) 54(8)
H1B 4470(40) 3431(18) 9420(20) 61(9)
H4C 2900(60) 7500 7131(16) 57(12)
H4D 2500(60) 7500 8310(30) 89(17)

Table S2. Anisotropic displacement Parameters (A2 x 103) for (CN4H;),S04-H,0. The anisotropic displacement factor
exponent takes the form: 22 [h?2a*2U 1 +2hka*b* U ,+...].

s1 38.4(4) 19.9(4) 21.8(4) 0 0.3(2) 0

01 89.7(18) 34.7(11) 24.1(10) 0 -6.7(11) 0

02 37.3(11) 57.4(14) 41.5(12) 0 3.1(10) 0

03 58.2(11) 38.8(10) 48.6(9) -12.5(7) 3.9(7) -13.8(8)
N1 44.4(9) 25.3(8) 29.8(8) 4.5(7) 3.2(7) 0.2(7)
N2 51.1(9) 22.0(8) 27.4(8) -3.0(6) 0.8(7) 1.3(7)
N3 67.2(12) 28.7(10) 26.5(9) 1.2(7) 0.1(8) -2.4(9)
N4 61.8(11) 22.4(8) 28.6(9) -0.3(7) 1.1(8) 5.3(8)
c1 29.1(9) 24.9(9) 29.3(9) 1.5(8) 0.9(7) -2.4(7)
04 48.3(12) 36.0(11) 35.5(11) 0 0.9(10) 0

Table S3. Bond lengths (A) and bond angles (°) for (CN4H-),504-H,0.

$1-01 1.474(2) N1-N2 1.407(2)
$1-02 1.466(2) N2-C1 1.329(2)
$1-031 1.4684(17) N3-C1 1.330(3)
$1-03 1.4684(17) N4-C1 1.314(3)




02-51-01
02-51-03!
02-51-03
03-51-01
03%-51-01
1+X, 1/2-Y, +Z

03-51-03!
C1-N2-N1
N2-C1-N3
N4-C1-N2
N4-C1-N3

107.84(15)
110.04(9)
110.04(8)
109.73(9)
109.73(9)

Table S4. Comparison of the optical properties of sulfate in the short-wave UV region.

Number

A W N e

O 00 N o un

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Compound
CsSbF,S0,
(NH,)2Bi;(S04),Cls
Rb,Bi,(S04),Cly
K,Bi,(S04),Cls
La(NH;)(S04),
ZrF,(S0,)

HfF,(SO,)
CsY(S0,),-4H,0
Na7(103)(S04);
NH3S03(NH,),S0,
[C(NH,)3]AI(SO4),-6H,0
NaRbY,(S04)s
Bi(SO4)F-H,0
NH,Y(S0,),-H,0
NH,YSO4F,
Na,AlSO4F3
LizNH,AI(SO4),F4
LigK3Al(SO4)4F4
Na,(H,Se03)(S0,)
Nala(S0,),(H,0)
[Zn(DETA),](SO4)(H,0)s
[Zn(H20)6](SO4)(H20)
KYSO,F,

RbYSO,F,
RbY(S0,),-4H,0
NaKsLay(SO4)e
(CN4H7);504-H,0

Space group
Pna2,
P2,2,2,
P2,2:2,
P2,2,2,4
Pmn24
Pca2,
Pca2,
P2,/c
P2:2:2,
Pna2,
P31m
C2/c
P2:/n
P2:/n
P2,/m
P2/c
C2/c
PError!
P2./c
P3,21
P1
P2,2,2,4
P2:/m
P2:/m
P2,/c
C2/m

Pnma

Cutoff edge (nm)
240°
273¢
276¢
278¢
190°¢
206°
1902
200¢
223¢
218°
<200¢
200¢
261¢
<200¢
210°
<200¢
<200¢
<200¢
210¢
<192¢
220¢
~200¢
<190¢
<190¢
230¢
210¢
212¢

Birefringence
0.112@1064 nm¢
0.055@1064 nm4
0.047@1064 nm¢
0.056@1064 nm¢
0.03@1064 nm¢
0.074@546 nm®
0.058@546 nm*®
0.045@546 nm¢
0.085@546 nm®
0.104@520 nm¢
0.093@546 nm®
0.045@ 550 nm¢®
0.035@546 nme
0.022@546.1 nm*®
0.022@546 nm¢

0.0076@1064 nm¢
0.0068@1064 nm¢
0.0014@1064 nm¢

0.082@1064 nm4
0.13@1064 nm¢

0.045@visible light®

0.014@1064 nmd

0.015 @564.1 nm¢

0.02@564.1 nme©
0.045@564 nm¢
0.0245@550 nme

0.132@546.1 nm¢

109.43(16)
119.39(16)
118.19(18)
120.65(18)
121.16(18)

Ref.
(1]
(2]
(2]
(2]
(3]
(4]
(4]
(5]
(6]
(7]
(8]
(9]
(10]
(11]
(11]
[12]
[12]
(12]
(13]
[14]
[15]
[15]
[16]
(16]
(17]
(18]

This work

aTransmittance spectrum, Pcalculated cut-off edge, diffuse reflection spectrum, 9calculated birefringence, ®emeasured birefringence.



Figure S1. Crystal picture of (CN4H;),S0,4-H,0.
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Figure S2. X-ray powder diffraction patterns of (CN4H7),SO4-H,0.
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Figure S3. Energy dispersive X-ray spectroscopy analysis of (CN4H7),S04-H,0.



0O—S—0 angles:
0.865 107.873° , 109.416° , 109.741°
109.741° , 110.025° , 110.025°

Figure S4. Bond lengths and bond angles of [CN4H], [SO4] for (CN4H7),S04-H,0.

Figure S5. [(CN4H-),S04-H,0].. layers stacking along the a-axis by hydrogen bond.
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Figure S6. The TG and DSC curves of (CN4H),S04-H,0.
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Figure S8. The electron localization function diagram of (CN4H;),S04-H,0.
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