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An All-in-One “Celebrity-Materials” Separation Membrane for PFAS Rejection:
A Membrane-Scale Experiment on Research Stir-Frying
All-in-One 旗舰材料大杂烩分离膜用于 PFAS 截留：一项关于“炒菜式组合科研”的膜上实验
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	Abstract / 摘要 （请附上摘要图，纵向尺寸，长宽比2：1左右最好。不想画的话，编辑帮你画）
To respond to the prevailing water-treatment manuscript template—“emerging contaminant + trending material(s) + composite stacking”—we propose an all-in-one (AIO) separation membrane where multiple expensive, high-hype materials (COFs, MOFs, perovskites, graphene) are co-loaded onto a single substrate to achieve an “apparently hard-working” rejection of PFAS. A layer-by-layer loading and multiphase embedding strategy was used to build composite interfaces, followed by PFOS/PFOA rejection and flux tests. Results suggest a robust correlation: more materials yield richer figures; more mechanisms yield safer discussions; rejection improves “with reasonable fluctuations”; meanwhile, reproducibility decreases and cost increases—both trending opposite to impact-factor expectations. This work serves as a membrane-form satire prototype of combinatorial research culture and warns: once a system becomes complex enough to support twelve schematics, it may also become complex enough to resist falsification.
为回应当前水处理领域“新污染物 + 热门材料 + 复合叠加”的高频写作范式，本研究提出一种 All-in-One（AIO）分离膜：在同一张膜内同时负载 COF、MOF、钙钛矿、石墨烯等多种昂贵且研究热度极高的材料，以实现对 PFAS 的“看上去很努力”的截留。我们采用逐层负载与多相嵌入构筑复合界面，并以 PFOS/PFOA 进行截留与通量测试。结果显示：材料越多，表征图越饱满；机制越复杂，讨论越安全；截留率在合理范围内“波动地变好”；与此同时，可复现性下降、成本上升（与影响因子趋势相反）。该工作为“组合式研究”提供了一种可视化、可膜化的讽刺样机，并提示：当体系复杂到足以支撑 12 张示意图时，往往也足够复杂到难以被证伪。
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1. Introduction / 引言
Emerging contaminants have carved out a peculiar ecological niche in water-treatment publishing: concentrations are low enough to avoid engineering embarrassment, yet novel enough to justify dramatic titles. PFAS, armed with robust C–F bonds and equally robust publication performance, remains a perennial favorite. In parallel, materials hype is highly concentrated: COFs promise designer pores, MOFs promise tunable metal sites, perovskites promise exciting yet fragile optoelectronics, and graphene promises enhancement in nearly any direction (especially narrative enhancement). When these elements meet membrane separation, an efficient manuscript template emerges: emerging contaminant + trendy material A + trendy material B + composite strategy + mechanistic schematics + sustainability outlook.
Over-combination creates an academic paradox: the more complex the system, the harder it is to control variables; the harder it is to control variables, the easier it becomes to explain nearly anything. Here, we adopt a more honest approach: if everyone is adding materials, we add them all at once—producing an all-in-one (AIO) celebrity-materials membrane for PFAS rejection. Our goal is not to optimize a single metric to its limit, but to illustrate a general principle: once enough materials are stacked, almost any outcome can be comfortably dressed with multi-mechanism synergy. In doing so, we also remind ourselves that scientific elegance often comes from restraint.
中文：
“新型微污染物”在水处理论文中形成了独特生态位：浓度足够低以避免工程尴尬，又足够新以支撑标题的惊悚。PFAS 因稳定的 C–F 键与稳定的发稿表现而备受青睐。与此同时，材料热度高度集中：COF 强调“可设计孔道”，MOF 强调“可调金属位点”，钙钛矿强调“令人兴奋但不太稳定的光学性质”，石墨烯强调“几乎任何方向上的增强（尤其是叙事增强）”。当它们与膜分离相遇，一种高效写作结构自然生成：新污染物 + 热门材料 A + 热门材料 B + 复合策略 + 机制图 + 可持续展望。过度组合引出悖论：体系越复杂越难控变量，越难控变量越容易“解释”。因此本研究更诚实地选择：既然都在加材料，那就一次性把热门材料都加上，构建 AIO 旗舰材料大杂烩膜用于 PFAS 截留。目的并非极限优化单一指标，而是展示：当材料足够多时，任何结果都更容易被“多机制协同”所包裹，同时提醒：科学的优雅往往来自克制。
2. Materials and Methods / 材料与方法 （可有可无）
2.1 Materials / 材料
Substrate membrane: commercial PVDF microfiltration membrane (0.22 μm), providing a modifiable destiny. Active phases: COF powder, MOF microcrystals, perovskite nanocrystals (moisture-sensitive edition), and GO/rGO (selected based on mood and instrument queue). Binder/crosslinking: polydopamine (PDA) for everything-can-stick adhesion, plus a trace crosslinker for methodological seriousness. Target contaminants: PFOS and PFOA (concentrations chosen to be measurable yet not too environmentally realistic).
中文：基膜为商用 PVDF 微孔膜（0.22 μm）。活性相包括 COF、MOF、钙钛矿纳米晶与 GO/rGO。PDA 用于粘结，少量交联剂用于增加“严谨感”。目标污染物为 PFOS 与 PFOA。
2.2 Fabrication of the AIO membrane / AIO 膜构筑
A sandwich + ramen composite strategy was employed: (1) PDA primer via mild alkaline self-polymerization; (2) MOF/COF co-loading by vacuum filtration to deposit pores and sites of hope; (3) graphene seasoning using GO/rGO sheets to enhance barrier properties and SEM lamellar contrast; (4) perovskite garnish to obtain interdisciplinary aura and a photoluminescence peak; (5) gentle curing by low-temperature drying to avoid collapse before writing. Note: the sequence may be adjusted depending on which material arrives first, with negligible impact on the universality of conclusions.
中文：采用“三明治 + 拉面式”复合：PDA 打底；MOF/COF 抽滤共负载；GO/rGO 调味增强阻隔与层状对比；钙钛矿点缀贡献跨学科光环与 PL 峰；低温温和固化。顺序可随到货情况调整。
2.3 Characterization and separation tests / 表征与分离测试
SEM (it was indeed added), XRD (there is at least some crystallinity), and XPS/FTIR (functional groups existed at some point) were conducted. Dead-end filtration recorded flux, flux decline, and PFAS rejection. Short-term stability was evaluated via soaking and cyclic filtration.
中文：SEM（确实加上去了）、XRD（至少有点晶）、XPS/FTIR（官能团确实存在过）。死端过滤记录通量、通量衰减与 PFAS 截留；浸泡与循环过滤用于短期稳定性评估。
3. Results and Discussion / 结果与讨论 （按自己心情写，不必拘泥于格式）
3.1 Morphology: an information-entropy victory / 形貌：信息熵胜利
SEM suggests a transformation from plain pores to layered academic confidence. Particles and sheets create multiscale roughness, increasing image information content and making each micrograph a potential cover candidate. Cross-sections exhibit a stacked multilayer architecture—an archetype of the more composite, the more reassuring.
中文：SEM 显示膜表面由“朴素微孔”转变为“层层叠叠的学术自信”。颗粒与片层构成多尺度粗糙结构，显著提升图像信息量。截面呈现层层堆叠，是“越复合越心安”的典型构型。
3.2 XRD: coexistence of peaks and comfort / XRD：峰位与心理安慰
XRD shows peaks assignable to MOFs, COFs, and possibly perovskites. Considering overlap and broadening, the pattern is described as an integrated multiphase diffraction signature, implying that the composite has achieved structural unity.
中文：XRD 同时出现可归属于 MOF、COF 与“可能是钙钛矿”的特征峰。考虑峰叠加与宽化，我们将其描述为“多相共存的综合衍射特征”。
3.3 PFAS rejection: the more mechanisms, the safer the narrative / PFAS 截留：机制越多越安全
The AIO membrane delivers higher PFOS/PFOA rejection than the substrate, accompanied by noticeable flux decline (evidence that the membrane is indeed working). Performance is attributed to multi-synergy: (i) route/size effects from COF/MOF tortuous pathways; (ii) electrostatic/polar interactions between PDA/GO functional groups and PFAS headgroups; (iii) hydrophobic/interfacial effects from graphene and multiphase barriers; and (iv) interfacial trapping at heterointerfaces. Notably, the abundance of mechanisms enables a key milestone: whether rejection is 65% or 92%, we can provide more than three reasonable explanations—improving survival across reviewer preferences.
中文：AIO 膜截留率高于基膜并伴随通量衰减。机制可归因于路径/尺寸效应、静电/极性作用、疏水/界面效应与界面陷阱。机制足够多使得无论截留率 65% 还是 92% 都可给出多种合理解释。
3.4 The price: reproducibility, cost, and realism / 代价：可复现性、成本与现实感
Batch-to-batch variation was observed, plausibly arising from (i) the inherent complexity of multi-material interfacial engineering and (ii) a coupling between material price and weighing anxiety. Cost analysis indicates a strong positive correlation between budget and perceived high-level-ness, faithfully reproducing a core tension: the larger the investment, the harder it is to admit the effect might be additive.
中文：批次波动可能来自多材料界面复杂性以及“价格-称量焦虑”耦合。成本与“看起来高水平”的程度正相关，复刻了投入越大越难承认只是加料的张力。
4. Conclusion / 结论
We fabricated an all-in-one celebrity-materials membrane co-loading COFs, MOFs, perovskites, and graphene for PFAS rejection. The membrane improved rejection and, equally importantly, increased the richness of characterization figures and mechanistic narratives. However, this came at the cost of reduced reproducibility and elevated material expenses, highlighting the tension between combinatorial stacking and controllable science. We recommend that future work—before adding the next trendy phase—attempt the more difficult task: identify which material is actually doing the work.
中文：构建 AIO 大杂烩膜可提升截留与表征叙事丰富度，但以可复现性下降与成本上升为代价，揭示组合叠加与可控科学之间张力。建议未来在继续加料前先回答：到底是哪一个材料在起作用？
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