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February 28, 2018
Dear Dr. Phillip Steindel,

In response to your e-mail of February 8, 2018, I am sending you a revised manuscript (Ms No.: JoVE57571R1) entitled “A Facile Synthesis of Upconversion Metal−Organic Framework Heterodimers”.

We wish to thank you for the careful evaluation of the manuscript and the helpful comments. We have revised the manuscript according the comments. A detailed list of the editorial comments and our responses is shown starting on the next page. In addition, we have provided copies of the manuscript in which the changes are marked in red colored font. 
We believe the revised manuscript has addressed the editorial comments and are suitable for publication in JoVE. 
Thank you for your continued attention and we look forward to hearing from you.
Sincerely,

                                                                                                                                                          [image: image3.jpg]


         

                                                                                                                                                                    Le-Le Li         

Professor of Chemistry

National Center for NanoScience and Technology, China

Responses to the Referees’ Comments and the Corresponding Revisions

We appreciate the editor for the careful evaluation of the manuscript. A thorough and detailed reply to each point raised by the editor together with the changes made to the manuscript is listed below.
Response to Editorial comments:
Comment: Please proofread; there are still a few errors in grammar and usage, some of which have been noted.
Response: We thank the editor for the suggestions. Following the editorial suggestion, we proofread the manuscript thoroughly, and some grammar or usage issues have been corrected. 
Comment: 
Please provide references for TEM and HAADF-STEM (the latter in particular).
Response:
Following the editorial suggestion, we have provide Ref.28 for TEM and HAADF-STEM.
                   “3.6. Collect TEM and HAADF-STEM images28 to determine the core-shell structure of the NaGdF4:Yb,Er@NaYF4.” (page 6) 
Comment:
1.1.3: This is rather vague-how much should the dosage be increased or decreased, and which reactants might vary? What requirements might vary?
Response:
Following the editorial suggestion, we corrected it (page 3):
                   “1.1.3 Scaled up of reactants (including rare earth oxides, deionized water and trifluoroacetic acid) on demand (1~10 times). For example, disperse 20 mmol of the rare earth oxides Y2O3 (7.88 g) in 100 mL deionized water in a 250 mL of round bottom flask equipped with a stir bar and a reflux condenser. Then cautiously add, dropwise, 160 mmol (12.4 mL) of trifluoroacetic acid into the reaction system while stirring.”
Comment:
1.2.2 (and others): Do you mean to say ‘Repeat steps 1.1.2-1.1.6’ (and other)? Please edit if so (and if the protocol varies, say how).
Response:
Following the editorial suggestion, we have made it clear in the revised manuscript:

“1.2.2. Repeat steps 1.1.2-1.1.6.” (page 4)

“2.2.5. Repeat steps 2.1.3-2.1.8.” (page 6)

…
Comment:
Most of the steps in the protocol should be in the imperative tense (e.g., 1.1.1 should be ‘Disperse 10 mmol of the rare earth oxide Y2O3 (3.94 g) in 10 mL…’).
Response:
Following the editorial suggestion, we proofread the protocol thoroughly, and some steps have been revised in the imperative tense:
                  “1.1.1. Disperse 10 mmol of the rare earth oxides Y2O3 (3.94 g) in …” (page 3)
“1.1.5. Transfer the as-obtained transparent solution into a…” (page 4)

“1.2.1. Disperse 10 mmol of the rare earth oxides Gd2O3 (3.62 g) in…”(page 4)

…
Comment:
Discussion: This should be oriented towards a prospective experimenter who wants to repeat your work. Specifically, address the following:
a) Critical steps: Which steps should the experimenter pay close attention to and why?
b) Troubleshooting: What are common mistakes in carrying out this protocol, and how can they be corrected or avoided?
c) Modifications: How can this protocol be modified from what is presented (if applicable)?
d) Limitations: What can’t this protocol do that an experimenter may want to keep in mind?
e) Significance/comparison with other methods: What other protocols might achieve similar results to this one, and how do they differ?
Response:
Following the editorial suggestions, we revised Discussion part (page 9):
                 “There are several critical steps in the synthesis of UCMOFs. First, when preparing the rare-earth trifluoroacetates, the temperature should be kept at 110 oC in an oil bath until the rare earth oxide power was dissolved completely (step 1.1.3). This process may cost several hours. If no transparent solution obtained after a long time stirring (>10 h), more trifluoroacetic acid (1-2 mL) can be dropped into the reaction system while stirring. Second, the precise control of both the temperature and the heating time (step 2.1.4) guarantees the high-yield preparation of anisotropically shaped UCNPs. Third, for the PVP-modification of UCNPs, 2 mL of acetone should be added after the overnight stirring (step 5.2.4) to flocculate the UCNPs dispersion.30 The direct centrifugation after the stirring can cause heavy loss of UCNPs. Fourth, a high yield could be achieved by adjusting the amount of UCNP seeds used for the growth of UCMOFs (step 5.3.4).

Recently, several types of heterodimers have been reported, and most of them are limited to pure inorganic components, such as metal−metal, metal−semiconductor, and metal−metal oxide combinations.4-7,33 The involved synthesis procedures are generally based on seeded growth techniques, which are conducted at two steps, namely the preparation of the starting NP seeds, and the subsequent growth of foreign materials onto their surface. To the best of our knowledge, this is the first example of a MOF- or UCNP-based heterodimer. Our method described allows for anisotropic growth of nMOFs on the surface of upconversion nanoplates which can be tuned in size based on a sequential epitaxial shell growth strategy. The successful construction of such heterodimers is because of two reasons: (i) PVP on the surfaces of UCNPs not only stabilizes the NPs in the reaction solution, but also induce the binding of Zr ions to the UCNP surface for subsequent nMOF growth; and (ii) the anisotropic structure of UCNPs and facet-selected absorption of PVP play key roles for the preferential nucleation and growth of nMOFs on the top (001) facets of UCNPs.28 This work highlight the importance of surface chemistry for the synthesis of MOF-based asymmetric nanostructures. Since the MOFs grew onto the facet of UCNPs that can selectively bind with PVP, we anticipate that the approach could be applied to growth of MOFs on other anisotropically shaped NPs.” 
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