Advances in Analytical Chemistry 43 #T{LZ3EE, 2020, 10(1), 36-42 Hans )i
Published Online February 2020 in Hans. http://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2020.101005

Research Progress on Purification Methods
of Carbon Dots

Jie Liu, Qin Ran, Ying Peng, Chunli Xu, Enyu Liu, Xiaodong Su*

College of Chemistry and Chemical Engineering, Chongging University of Science and Technology, Chongging
Email: 407394695 @qq.com, 155194861 @qq.com

Received: Dec. 31%, 2019; accepted: Jan. 27", 2020; published: Feb. 3, 2020

Abstract

In recent years, as a new fluorescent nanomaterial, carbon dots have become one of the popular
studied by researchers because of their excellent physical and chemical properties, and are widely
used in sensors, catalysis, degradation, and bioimaging, etc. The characteristics of the carbon dots
are not only affected by the position of the emitted wave, but also closely related to the particle
size. To date, most researches focus on the preparation methods and applied research of carbon
dots, while the purification of carbon dots is rarely reported comprehensively. This paper will re-
view the purification methods of carbon dots in recent years and provide reference for the purifi-
cation process of carbon dots. It is of great significance for the further research and application of
carbon dots.
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1. 518

B S AF N — R B Z ) SOERRAUKRARL, B 2004 4% Xu SE[1RBLLOK, A B L2 A
PRGN T KA I TOR o B R — P 2 BN L SR S TORSRAUERIE (T B e 4~ AR GK K
HWHF M Cy Hy Oy N PUFEEATTEHM M, 7+ FERAMEILTRILG, ke RAAILgK. 55
PR T R, BRAAMIEE R R R . SR SOETTEMEE. ToR. EMME N
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& TR, (HA, RSB AR, AR AERE — L8 LR LUK OB A AR, AT
SN TR OGS BB . BRI, 9 7 ARERR SR AOGAURE . R RS ERE,  RBRA PR A4
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R, e (1 1 26 0592 A BRI s SE P L B FE A AR 22, el glUCr iy iAo s B0t ik
BRI BB R & R KRS, #HI &R R TR ROFIZ S TR . IR AL AR
AT o AN B s 040 5 VR W FE AR A RIS, A SCREBT SRR s 2B VA AT 238, AN
S Ja LR A R B S, RIS T A BE— 20 B B R R

2. BRSNS E

T ORBR 5 B AR B R SE A0 AT, R ARIE R A R OGS RS BR A,  HR s O o R b B 4
IR HAAE RIS A VAR IR 2 F, T B B 0l JEVE[5]-[16] BT IE[17]-[32]
FEZHTVA[33] [34] [35] HEIKIE[36] [37] [38]4%-

2.1 BiEEk

L I B 3 R PR AR PR B O SRR AR R P A RO 2% 5T 2 B

SRIFAE[S] LAY =R N JEORE, I RE — P A T R, M O L OB T Bk, 45
BB RURSTEOR, FEATAE 16.5 nm 4b; Zhao “5[6] LA AT s oy JEURH I & B i, 8L B CoBIE IK 7 ik
BATAL, BRI EER T HPREA KD T ST A SR LT LE R AR VBRI, AR B R L
RIRB A, TR KIS B 515 B O Bk A, B S B A LE AT 30 min J5 £ 10,000
r/min BB L 30 mine Oy 1URHB AT SR IRON S8 A IR ER 25, 0 0 B TR AT AL AR
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BN R S Yan S5[8]LAIE TR NBRIE, AKHGE— 5 & i i, i i e A 2 B R S N PRI
PR AN —L K RS B4 1, SRJE1E 60°C NHEFE 28 M4 %) 2 mL, A 20 mL B ZBESEAT AU K, ik
AR R Z B, SRJGAE A0C NhEFE ARG, BEIEHEAKT, 320905 S w0 =TR[]
DLWk NRBIR , A HLEE e (AEAPMS) R EEAL 7], /K BWEHI &Rk T, FREE d9 gl Tid ez )5,
£ 1000 r/min &0 10 min, HU G, RIS YT 2 BOR G &AF 2139 5) . B I R S gk
2F4k; Zhang Z5[101% 0.125 g L-2P 2 ER A1 0.5 g A0 —JGIA T LB WR, W73k 220°C 87 12 h,
¥ 2 mL BN F] 4 mL SEAANE R (1.25 mol/L), JRATEWAE 10,000 r/min B0 10 min, KITIEY
T QB 0.22 pm SR JER X, ARG e A RKAFBIR ST  2.97 nm Zida, 355) BIRG €4 B ik
K FFRIFRIN T pH AR BRI AE YIRS

B0 I E R A T LR R G B E AV S R s ik, SR, B A RGHIE TR 10 nm A2
i, RHERBGEIETE, MELUKRRr SRR, RILIE W S, et A RSP R .

2.2. BIrEE

FENTEAE T B EY R TR ISR E BT RN, TR IE T IR N\ ZETRK BT 7 il
FIRY BOEREE, BRI RS FENAEY TR ENAEN, AN TR AW HOE
FrELENTARAL, B BNENTE A IR A Bk, — s =5 B ORI 27 BRI BUAS [F) A R
T EKDNIENT.

Chen Z£[18] LA C60 Afiili, KF/KIMA B2 a7 ks, FHIBIE T80k S AT 7Kk 7 Rt
gk, 19287 SR A TR SE[19) DI 2K I Ak R N R k), 7E /K # R B &8 180°C T %
N4 /NI, SR KSR N-CDs 7 BL 10,000 r/min 5.0 10 min, FP0HE, @ E SN (BT SE8E o
F-5 500 Da) 24 h it —#£4lifl, N-CDs /K, VABREIE/ANVT, 18 7 HA 1.62 nm 24 KGO0
B e, FRARIF RIS SR SR ARSI s T RpEAE 201 0L ATA S Jikl, ik InNAS R o siAessl,  fee
BB, df T 1000 Da FE T EEIE T 2] H ARBk AUFDRSE A 5~8 nm, I FAEERET 2RIk 2+,
HAGHIRZA 1.01 pmol/L; FRFEME 21 LT BRI NEE, —RFHARB A, FHKNG RES
BT AR SIER, F0.22 pm BOUEIEN P BT IRORIE, 1R, B S T R AR 4
£ 5000 r/min IR N RRGEIR 0 AR . BRI, IIANTGK S, (EFRIFERFE T B0 10 min, 7
2 B3EW, TR A 2K G 1kDa BB TR HEATIENT, REIAIRE 6 /NN — oK, &Y
24 /NI, BRI ECELE, RSP8I S Zhang Z5[2210A L-idR B R, KA ZBERIR A
BN, KRR RGE, 16 180°C RN 4 /N, SRIGLIERE. Sk h ki T4k, H3k%
292 nm 60k, HIOE R TR 4N 6.79%.

KBNS SHEARME N —F AT B, BAS B S . BREWME. RARIRSER R, [HRAERA
o, AR KGR GE MR =S5 wh o, SO Tk B BUF ISRk, — AT 24 /IR BIET
BRI, VHFEREMIBEFZEEK, NEA R,

2.3. HEMTE

HEZ TR ZOR ARG BLAERE AL L AR B DA RSB B8 170 > B ) H

Barman %5 [33]ilid ik A ik L, IFIEE AL RTE > B A, B2 7R FE RS IR T
Apostolos K ZF[34]HE ) 1 —Fflk T [ A AS B ] B A B G, Bt @A TR0 C rifalife
Jrig, MEREACERIEDSIEAR, SRR B E 2 A AL A R AL AT AR, AT IR 2 5 AR
B2 R B 73 185 (R R - Vanessa 55 [35] LAY R A~ L U R 0 Uk » S I /K IR 65 i — 404 45 e ) VA Vo

An)

DOI: 10.12677/aac.2020.101005 38 it it e


https://doi.org/10.12677/aac.2020.101005

PUPER

SRJE I PP FU4% 15 nm, RiAR0 37~74 pm FORE [ E AR AR RABROBHE , LL ISR (L:1) Bl st
IFREEAE B, ATRLSESE BRI TOO6H] POt ARG GRRBIR. = Fi A [F ) 56 -

HER AR LLSEELR A () 7 B AN aiA, 1950 Hbrsk i (HRSHETNEMLIL, ZINERA RIELR
PG, 73 BRCRAR,  MECLSEELESRALERAE, Ml LA JE I 8] P 42 1 vy 4058 PO B3R o
2.4, BIKIE

P2 AN ) o FEURE 7 P LT AN B Ity LT AR R B LU AN, AR R — g i ik,
fg—gEME, BT EA RS H. 5.

Liu S#[36] 1 U ARSI BRIE T RE 16 el s K87 . AT TRACER i iUk 5 5 mol/L 1) HNO;
WA, NG 12 /N, 73208 515 2R s i, PRl B0y thAl B HT . B R Ik I — RS AL B,
L AL R PGB R kR, R ARBO TR R, BAEMRBOR T, B ARz 1
WK, RATPARIZA AR (W 1 FroR), S PO MR < 2 nm. Zhou SE[37]LUMHACN TR,
MEE AT A T B R SR BN AR AT 7 B AN AL o Liu S [38] LAIF AR A A it 26 1 Bk i
e 3 B A R DR = RO AN ) R AT AN RSO RE P (K20 2370 B R, AT 52 i 73 S 44 ¥ H 1
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Figure 1. Optical characterization of the purified CNPs [36]
1. #1LH) CNP B RAE[36]

HLPKVE R D VA L BT IR SR AR EU BB, (ER RENE 70 B AN R RO OB 5, B ST Y
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25. HEAZE

B TR BT RN HIKEETESN, AR Z W E X B OHl & R ST I T ANED i BRZE
125 [39] ARl &5 ik N & T i, APUR MBI, LASR £ —BE(PEG) VAT, il %45 BB il I
SRJE P S 56: 5 PR BE AT D e B Bk AT A, S SR B R B R KRR 4 % Jo HEAT 2 Bk
IR A R PN R Bk 25 R ORE AR i OREAT BE— 2D RGN i, T R ErE P /b 1or e, 5
BB SR EIRARAE 2 nm A, A BRI EE, BB R ERIRILAR . Chen SE[401@ L SE 7K
G BIER A T SRR IR R s IER A MK AT AR RN AT — AN E AL, 514 24 /i)
EMTTEREAT R L, K S E RS AT B MR R B TR B B D, BEREEEAR, SOEE TR E A

3. &hig

B B8 — I BLE A, BEFUE AT EX L TOCYE BIREOER,  Hofi] & 77 DU M B th g 21 1
JZHIWETT o ASSOG I JUEERWS S B i R A T iR AT T PR AIEE, AR R AL @R iRE
FEREENTEMHIKEAA A BRI e, BOE — ARE L B BRI I 28 5T, (HASREA 2K B R &
8258 4 (R ORI — 28 /N o 2R s BT AR R v SRR, (ERRIENT R AR & D, BT
FEFFHFER BRI [RIANZR K, AR QT RikiEe] DL 85t AN R RO Bt s (H 2 SORDS BB . A
U, MRAETE N A AL SRR, AT AR A ik, O 1821 2 8CR B mT Blod g it
UE BN TR AR EAF T BORS o WHFCSAE AN TG BN B s BT R AR A 24K ) R
AT EE I ha X s A2 EAT & TTRIRT ST, ik i A sE st 17— e R FBL, ARRE
ST L S B I 1 — e Ao

4. RE

LI [ (B TEAR RS, BRI AL DU 7€Mt SMaife ka7, H
JERNREBARE] T AW RS, KEWA R B —aiferik, Rl ARSI TEMS & s
RTB AT o AER I R ALY RIS AFAE — LESEBR 0 ) B R A o, B AR 2 Bk oS T3k i 1)
AR B O E, WS R R AT ? AR RI2EAL T 2O S A5 RS AR 7 e T i Y
ANTFR AR E A7 B, BEE R R FERZB RN, a4k i) A 7R EEAS B BN Ax i 0 52 3
PSR — N EEsEhs. S 25k, IR S T A R A .

E&H
AR 2 B RHE A1 57 (YKICX1820510) .
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