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This study focused on the effects of carbon quantum dots (CQDs) addition on the membrane formation mechanism of cellulose acetate (CA)

membrane. The thermodynamic stability was observed by the cloud point measurement and FTIR-microscopy, while the kinetic behavior was

observed by optical microscope and light transmission. The dope demixing rate and water diffusion coefficient into the dope was increased

accordingly as increasing the CQDs content. The addition of CQDs is effective in increasing demixing gap in the phase diagram. Moreover, the

phase diagram of CA/NMP+CQDs/H2O shows that the phase separation behavior of the top layer was mainly affected by the pseudo water layer,

resulting in faster phase separation at top layer, while slower formation behavior at the deep layer effected by viscosity. Given the above

observations, membrane formation of different CQDs addition was dominated by membrane thermodynamic at top layer and membrane kinetic at

deep layer.

The Membrane Formation Mechanism Study of CA+CQDs/NMP/H2O System
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Table 2 The diffusivity of water penetrate into CA/NMP+CQDs solution.

Figure 3 SEM cross-section images of CA and CA/CQDs membrane.

➢ The schematic illustration of

persuade water
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Figure 5 The weight fraction of individual composition of (a) 0 ppm (b) 1000 ppm.

(b)(a)

Quantum dots (QD)

• Zero dimension

• Water dispersibility

• Facile synthesis

• Inexpensive

Figure 1 (a) ATR-FTIR spectra of CQDs; (b) C1s XPS narrow scan spectra.

Figure 4 (a) viscosity measurement and (b) light transmission measurement of
CA/NMP+CQDs solution.

➢ Schematic illustration of interaction between CA and CQDs
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Cellulose acetate (CA)
• Low cost

• Readily available material

• Hydrophilicity 

• Good resistance to chlorine

• Easily dissolved in solvents 
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EXPERIMENT 

➢ Membrane preparation

10 wt%~14 wt%CA

0~3,000ppm CQDs/NMP

300μm

12,000 rpm 30min

Citric acid

210℃ 3hr

➢ Carbon quantum dot synthesis

70℃ 1hr -40℃ 40Pa 1day

pyrolysis

Figure 2 (a) Photo image of CQDs under 365 nm UV; (b) TEM image of CQDs.

H bond

RESULTS AND DISCUSSION

(a)

CQDs/Di water Di water

Under 365 nm UV (b) Mean diameter : 3.14±1.02nm

Table 1 Atomic composition of CQDs.

(b)(a)

1. Nonsolvent effective diffusivity and phase separation rate decreases with 

increasing CQDs addition from optical microscopy and light transmission, 

respectively.

2. From FTIR microscopy, the phase separation behavior dominated by 

thermodynamic at top layer of membrane and dominated by kinetic at 

inner of membrane after addition of CQDs.

(b)(a)

➢Membrane formation schematic

illustration of phase diagram



 1. Poster contest 3 min (可用中文或英文，且英文加分)

 2.人臉、海報、聲音(必須清晰)

 3. 10/26中午前須完成繳費、影片及海報PDF檔上傳

2

Poster 競賽規則說明



如何將錄製影片上傳Youtube
2021 IMCT英文論文及壁報論文競賽

3



由Google帳號登入Youtube
4



上傳影片

登入Youtube

1.點選攝影機

2.上傳影片

上傳錄製好的影片檔

1.選取檔案上傳，或

2.拖曳檔案上傳

5



影片檔詳細資訊

1. 標題欄請輸入：「2021 IMCT暨
台灣薄膜學會年會編號」

2. 說明欄請輸入：「發表論文的標
題」

3. 下一步

6



影片檔詳細資訊

 目標觀眾請勾選

否，這不是為兒童打造的影片

 下一步

7



影片元素

 略過，直接下一步

8



檢查項目

 請勿使用背景音樂，以免產生版
權問題

 下一步

9



瀏覽權限

 請選擇不公開

 儲存

10



提供發布影片連結

 自行檢視影片能否正常播放

 複製影片連結

 影片及簡報(海報)PDF檔上傳

11

https://www.membrane.cycu.edu.tw/index.php?do=news&tpid=7&id=481

