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(57) Abstract: Provided are a quantum carbon, a method and an apparatus for producing the same. The quantum carbon is a nanos-
tructured crystal, including single- or multi-layer graphene, the surface layer thereof contains a compound of carbon, hydrogen, oxygen
and nitrogen, the compound includes one or a mixture of seceral selected from aromatic hydrocarbon with condensed ring, compound
containing carbon-oxygen single bond, carbon-oxygen double bond, and carbon-hydrogen bond, and the proportions of the elements
in the mixture are as follows: 45-55% of carbon, 0.2-2.0% of hydrogen, 0.1-0.3% of nitrogen and 45-65% of oxygen. The production
method comprises introducing deionized water and hydrogen peroxide into an electrochemical oxidation generator having a carbon
anode to obtain a primary carbon sol liquid, intercalating hydrogen and oxygen ions between graphite layers via an ion intercalating
device, and then by means of a stripping and dispersing device, obtaining a quantum carbon mixture liquid having a pH of 1.2-2.2, an
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electromotive force of ORP of 280-380mv, a conductivity of 1.5-5.0ms / cm, a solid content ot 0.4-0.6% and a temperature of 40-70 °
C, and a quantum carbon particle size and particle size frequency distribution of 0.6-1.0nm, and then performing a centrifugal classifi-
cation process. The device comprises an electrochemical oxidation generator (1), an ion intercalating device (3), a graphite interlaminar
stripping and dispersing device (2), a separation and concentration device, and an electric control part for controlling the above patts.
Large-scale production is achieved.
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3kg/cm3-10kg/cm3 Fiik, HEBEIRBAHENE FIRALEE 2 (3 F, a2 nA.
B TR . BEBASZRRE. SREEE) (2) MASRZRHERE 2-1. /)
He gy (2-2) M), BREERIRATE A SZRRE. SEEESS (2) EEBIT
SR LR ey L NIR DT E = L 7yt I BT AK (=R R ToNG i P (PR = o N HE A T &S
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PRAEAT L4l . IRAESETTVE T BU 20 B il &t & TR B i s il bl CRIE A W] Ik
AR E ANy R U TIR AT B, R TR 7 B A R IR S A AR AE BOR, 7
AN TR o 2 SR B VR 14 5 TP A oA K B Tl s (L (RYG TRI N, RGO T JA 28 4 AR IR
AR TR 0] A AL 2 U R AR AR B A (L) PRI %%

(6) AE (5) TR BRI BB AR & e br e d5: B FIRERIES WA pH B 1.2-2. 2,
50 % ORP {54 280mv-380mv., L S3RAE A 1. 5ms/cm-5. Oms/cm, F-FF A 13 FIE 14 #a;
[ R AR 1] 10 P -l 2 L 1 11 M- [l & &L ] 12pH-[ 55 B —ad, [E
FAE R 0. 4%-0. 6%; FREBSIBAMIIREE R 40°C-70°C, Hirp, 2y R 13 00 N 1% 2 Bt 1,
PR % FE AR 40 3R T2 PR 5 B MRS A AL A, TR B S R, R K 5 R s L s v A ] [
VAR SR, PR R AR T B 5 2R B — s R BE ARV % 2 S E e LR, pH (R TR
FLf RIS R bR S, pH E SRR TR T & ik Fh R IS A S EE .

RO EME, SR A RO R R R 45 R

Intercept Slope Statistics
Value Standard Error | Value Standard Error | Adj.
R-Square
5| 346. 7784 | 47. 15029 583. 8573 | 13. 89943 0. 99268
K 2 8
B 4f) | 268.0634 | 3. 63494 8.47968 | 1.07154 0. 82579
g2l 8
ph{E |2.73299 |0.02768 -0. 10313 | 0. 00816 0.92431

5 (5 H I Bl RO A 14 5 TP b B 8 0 3t 1Bk 3L FRDRL AR RVRLAR AR 43 A P A4S
CE 17, & 18, & 19, |8 20, Bl 21D, & TRk AR KRR AUREAR AR RE 73 A1 B Y8 [H 4 0. 6nm—1. Onm
2, SR RE (Inm-100nm) G .

LK SHOERFR BRI R BRI E 7 PR B P Ay 15000 ¥ /58
~30000 ¥ /43 B i s B0 b, R IR R TR A AT B0 AR

(7)) 7-1, SR EFHERSBE OIS, WA E W& B P IR

(0. 001%-0. 010%FT i EL) AN FIRAE A 4 i b, JFEnsEpiE 2 /NSRS IR 3 70°C-80

C, WHE>20 /N0, ZZIBRREEIE, 580 A RN HIRE i AR E S A (K 22,
K23, & 24, B 25, & 26).

T-2. X PTIRER T ERERIEAR A AL S, [ ARS FVE R IS 0. 1%-1. 0%

feke, SUASINO. 1%-1. ORRUBRRY, SRS Inbeke FBKIAAT — LEHNR G Y. Prd bk T iR 4
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Cl-Cl12 fykeke, Hp—MEE MG, PTRKEEEME C1-C12 [axlE, Frp—FfoiZ f
AN JFEERAE 1N, HE 12 /0, SRR SFRE C8HIS R SA L & (K 27),

AT AR BT ) B AR S AR I AR A DR A 2SI D B o AR e B BT s BRI ) 452
AN G4 AT LI BT 13 F) 5L A S T8 A5 o 25 1 48 SO 7 R FE SR ABLER 7 UK, (BT AS
S B0 AR A D PR e Bt e R P BRSO 3R A5 B e SCIRVE Lo
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A E R P

LR, HAFEE T, AP TS R, 8 IR 9 K a1
i, AR RREASEGEE B SR, SGRERENEAEAEK. A FOURNLEY, it
BHEAW. A AR aMafFaamaE Pt ay. SamENRNLaY. &
AWEEMHNREW, WWEWH & ITELLH A : C J 45%-60%, H 24 0. 2%-5. 0%, 0 & 35%-54%;

TR TR SO S B TR R K it & 7 iR KK B R 50 T2 0. 6
<PIAE<50nm A 54, 0. 6<RE<100 254580, 0. 6<TRhife<<200nm & Fik%.

2. MIEBAMELR | Prik ) —Fh & 7ike, HAEAE T, JrdE 7Tk EMA ORP
280mv-500mv. HL5¥o N 1-10ms/cm. HZIFHAK 280mv-380mv. pH {H K 1.2-3.2. WKEN
0. 1%-0. 45%.

3. —MRCRIELK | ik B TR RHI & AR R, HREAE T, SR IRIKE Rk
W AL R AR (D BFIRAZERS (3D, ASRREHET S 2EEER
gy (2). BRI RRGREE M AR T A A R B 2 (DL B
TRASET 7> (3. ARRMEREMD . HEEER Y (20, 70 BERE AR kg B8 W

4. HZHEBONESK 3 ik R FRRERIEIE VAR SR, HARESE T ik il 4iaL
KA (1D GFEFRAERRE T 58 RN I 20— A E SRS AT, e /aigs
BRI a FIFES I b, SeACAMEE WA HURHD ¢ FeRIEHRA —4 UJBFESR (1-3),
FE4E (1-3) BEA s (-4, EFRBUREAFREE LM (-4 k.

5. HZMIBCMEER 4 Pk )& FIRR IR T EARSEE, JREAE T PR E Uik
EAAFARE IEARAL (1-2) RO (1-1, EEKE, PR EMRR (1-2) A8k =&,
TR (1-2) ARTPEA Pt sk Ni [ 3L48AEEAN ] 314NN HI B 4 JEAMR, BTk 57 Ak
B (1-2) BRI ER N 1~2mX (50~300) DNHEELL; ool (1-4) E¥%E A
PEVE B R (1-5), W TR IEARIR (1-2) FIARAR (1-1) Z AR, - A
0. 5mm~ 10mm;

PR ST B ARE E (1-5) BiFREERELTOM (1-4) ErEs) A LU 2 fEE
s LT R, YT BREE B BRSO AR, S S s R, EAR
BR(1-2) FARIR (1-1) ZIABH 4%,

6. HZHBMEK 4 ik & FRRERIEIE VARSEE, HARESE T Tl e g A%E

B (3 ARRAEG-4), VAR A TARFEEN LI AL (3-2) HRUREE RS,
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L BB G A ER AR (3-3) ; HHEARRN i 574 G- i HmiZEse, Ji—mi
i (3-1) kA 20— HBE AL, TRE P S A A AOC D)3 2 AR U K
HRERS o

7. FERBONEER 4 Pk )R FIRERE RO ARIREE, JURETE T ik A SR R )
By (2-1) BAESSE. BCELESSANIIRIE A, SeORP oA g DR F o i o 5
W MBAMaREEERENSER AL @B B, UAESRER CUASRBR D idéEr
Ay BN By B C LLARE v D XSS R A G I8 Gl AL, )8 P A5 A2 <R i
Bl LI &)@ it B2; HAGHEEN A-&EN C. &EH B -&BH D, i&Eh A4
JBA . &R DR A A-&E A B-&E N &8 A D;

Hoh< g gt AL S A S BRI, RO AL s S S5
B1 Mi<e: )i Jv ey AL RIALRL T AHIA], A8 oA s BB AL IR, (HEA DL o6 )8 i 45
AL BE AL L BRI 1/2 4y o< 85 A2 A X5 o A F BB AL IR AL, [ A
HL AL ALI: <BJE S5 B2 M v Ei A2 AL RSTARIED, s oA [RDE 8
FLIEIAE, (HEIA O o< P S50 A2 B s AL O BEEEEET R 1/2 Abs Hrh &g v 45
C Fv A I Fa A (R AL B 245 43 A & /D DUAS SRR AL s Ferh )& Fr 4540 D oAby
—ilfL; A EH AL-BL. A2-B2. A-B Fll DABCD;

PR sy B E A (2-2) AHERR. BRSSP ARUCER A B, 70 2 70 i
JE— Ay Uk =, TR o U A i 5 SE AR AN R IR T 4 U — R 23 U
NP, B B i S B TR N e, TR 4y Bk I B
MR AR ya s fr AR, HIL R MR B . BTak 23 ks — F et sim 22 A0 A\ S
PEES N L, SEREN DL, BB R 04204 D2, Tl etk BIRiE A — A EEERIE R
Gy Bl — oM B AL, I M T BIE, OE RN, 5 U
— Ry ElE R, Hi, 0.01<< (DD /L<0.1,; 35° <a <T75° ; 45° <B
<85° ,

8. — il BRIk R U5, HAREAE T BN PR,

L1 R LR RIBERHIIEE pH AE N 6.5-7. 2. MY 180 JEERAI 2B 7K
WAL AR BBy (1D Fek e EE E a3 O a g R AR T

AR 2. KHIH202 7] GREES 30%) Ry R A K AR 0. 15%Es i, 1l HEiR 1 a
AR

AR 3. W BT 1. 2, KFGRHEEABAEE R AR (D W, #EADT 24 /)
I R) s 2 J5 24 AR 8 B i) 26 Ry s P AR S 00 R bk b T IR PELSE 4 H O L RO A
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0-150V. 0-100A fErifb e fbkAdsiisr (D N FENSEMER Hm DI Z . 1-5KVA,
20KHz—120KHz 2B AT B RSN, BEE T~ B NS B P 20K ) 3 8 A Uk A e e 74 11
ISR

AR 4. AL SRR SR (1D W& I ZORE IR AR 2 5 3-4 $R AR

3kg/cm3-10kg/cm3 F5k, kBRI NES TR AZEE TR (3D 1, B TASRERA.
B IR AR Z AR B SRR (2 KA 582 MR B R e
(2-1), P HCREE Y (2-2) B IG, BB EORARTEAT S 2 A R B 5y r Bee B4y (2)
SEE AT S A SRR RV OB AR 5 TR RS B FIUE (B R I, AR & IR
OB RIVBAS AR EAT fo 234l . WKRA5 5 73 B & S TR SR PRk 6 A SR IR A 1Y
FTHRPR AL BN WU (G, R EIR 4 MRRE IR EHE o] il = A R A 4%
oy (D PR

PR BRAS BAR I & R bR 248 B FIRRA W pHAER 1. 2-2. 2, HiZ)# ORP {524
280mv—380mv. HLFHAAA 1. bms/cm=b5. Oms/cm, ; [V B W HLF - 5 . Bl E
B, pH-[E & BRI, &M 0. 4%-0. 6%; AR N 40°C-T0°C;

JIT IR B S PSS VR A IR % T H R b A 5 R 8 Bk B kL1 PR AR MURE AR ARURE 23 A BRI s e
2R HPREAR MR AR RE 73 A7 AT A 0. 6nm-1. Onm 22 [A];

2 & ZHOEPR R R FIRRIG B FIRERREA I B E P BA Had o 15000 /53 B
=30000 /43 Pl i i B0 ML, X R IR ER VRS RIEAT B0 2 GUAL B

9. HIEBCMEEK 8 Ik il & & FRR R 75, HAERE T MR EFIRRIR GRS
LRSS, ] A3 S RTINS I 0. 001%-0. 010% 5t LL 287N R R AE M &5 s Fh 7, FF &
HPERE 2 /NNREI IR 70°C-80°C, BHE >20 /NN, 218 MR R EIR, 95 mEal RN T
R4 R IIBR S

10. A2 FEAURER 8 Frik Ml B F Bk R %, HEHMERE T MIdE FiRFIR G
BULACTRS, [ AT S VPN 0. 1%—1. 0%RIKERS, B 0. 1%—1. O%FKIRREE, Bkt AR ez
E—WHNREY; Bk RIRIR o8 C1-C12 fikeke, Hip—RalZ MR &1 ATk
BRI R C1-C12 iy, Hrh—MEl 2 MR GEE: JFEEBIIRCRE 1 /DI, R R AR A
TN T B e 75 43 B, BB s RO 0 T B B R I B BUBUR T s TR 4 1
G, TANBEBUIRAR IR IG5 o — AN, ELAFHIATE T mA, HRE A
BRI RIA R L /MBS 4500, SRIGHRE 12 /N, 1931 B3SO R IR RS EEH
Fi I R 2 70712, 1B ITR B IR AR RS A IEFbE C8HIS RGN AY: Pk fip
W BRI N 20KHz . 45KHz, 65KHz. 100KHz. 120KHz.,
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