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Computational Method:

The 20T 4MR (Figure S6), 18T 6MR (Figure S7) and 28T 4MR-6MR (Figure 5) chains ex-
tracted from the AIPO,-5 crystallographic data, was applied to represent the intermediate spe-
cies during AIPO,4-5 synthesis. The terminal O atoms are saturated with hydrogen atoms, and
the hydrogen atoms were positioned on the vector from the O atom to the Al (P) atom that the
hydrogen atom was replacing. The ®B97XD/6-31G(d, p) was utilized for geometries optimiza-
tion. During the structure optimizations, all of the framework atoms were relaxing while the
terminal H atoms were fixed to preserve the integrity of the chains structures. Based on the op-
timized structures, the 3'P and 27Al NMR chemical shifts were calculated at the level of
®wB97XD/6-311G(d, p). The calculated 3!P and 27Al NMR chemical shifts were referenced to the
experiment results of the (P-O-Al), chain (3!P, -12.2 ppm; 27Al, -1.0 ppm). All the calculations

were performed by using the Gaussian 09 package.2
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Figure S1A. XRD patterns of washed S-APO-5 samples synthesized at crystallization time of
(@ oh,(b)1h,(c)1.5h,(d)2h,(e) 3h, (f) 4 h, and (g) 24 h.
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Figure S1B. The dependences of S-APO-5 (a) crystallinity and (b) solid yield on the crystalli-

zation time.
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Figure S2. FT-IR spectra of washed S-APO-5 samples synthesized at crystallization time of
(a) DPA-H3PO,, (b) 0 h,(c) 1h, (d) 1.5 h, (e) 2h, (f) 3h, (g) 4 h, and (h) 24 h (1. 1470 cm™, 2.

1400 cm; 3. 1216 cm; 4. 1123 cm?; 5. 739 cm?; 6. 627 cmt; 7. 550 cmt; 8. 499 cm™).
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Figure S3. The SEM images of S-APO-5 at different crystallization time of (a) o h, (b) 1 h, (¢)
1.5h,(d) 2 h, (¢) 3h and (f) 24 h.




248

260 401

C
\Eii;ij

310 412
%

1 1 1 1 '
200 400 600 800 1000

Raman shift (cm'l)

Intensity/a.u.

Figure S4. UV-Raman spectra of (a) DPA-H3;PO, as well as (b) as-synthesized, (c) washed,
and (d) calcined S-APO-5 samples crystallization time at 24 h.
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Figure S5. (A) *H NMR spectra and (B) 13C NMR spectra of the filtrates of fully crystallized

samples with crystallization time of 24 h.
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Figure S6. TG-DTA curve of the as-synthesized DPA-H;PO,.
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Figure S7. The optimized 4MR chain structure [The calculated 31P (blue) and 27Al (black)
NMR labeled in ppm].
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Figure S8. The optimized 6MR chain structure [The calculated 3P (blue) and 27Al (black)
NMR labeled in ppm].
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