FIRREE 2016 4F 12 1 45185 3 1: 503-511 I'@ S L SCK N
B Petroleum Science Bulletin

AR RBRIERIE N EK YR8 R

B, RLLFE, R

i E AR (At BragIESTEBE, dEat 102249
*JEVEE , xuquan@cup.edu.cn

Wik F W 2016-09-11

% BERITHABET EHENRNEEUARBENBRARAEEREE S RAKENNA ., TR HHEEE
BmEAEBEN) REMEREMEIMERETHERULZRE, LRERKAAMEARNRAY, L
A 350~400 t/min Bf ln AR & 5 ; 72 40~60 'C, 0.1~03 MPaty 4 H T, MIBEME S A B a8l iEs., |
WA AEHRAR AT, BERMEANEETZRATUREREWEARE R R A ERT 6= hE, A
HE N AR A AR AE T R AR R B 5 B E Ry 27.9 g(H,0,)/L(cat.)-h, %% T B 44T 8% A B € R
A E Y PR B SRR (12.7~16.5 g(H,0,)/L(cat.) h)o [ AR STIA K K 38 42 0 A2 m S0 4 ) BOR A R % 1 &

HEAEEEZFE,

Kbl MEAEA; EHAE; ERE; ERE; NAAKHE

0 5l

A K S F1 2 () A Ak T OB FDRS 4046 T 77 i
fEREREE AR PR EER, e iz H
TR, B2 fefEa AR B gahin
T gigle | SRR AR 2, Tl A 2R
EEREEK TS, g ZREAE%EZ )G, H
FER L A P WK T AR T Tk S prAz p= P,
T KRB A= 7= UK AP B, (HAE P RE T I K
G, M 1984 4E 771 HA 2.8 Jit/aF 2014 4Fp= i ik
900 J7 t/a, JUHAE 2009 4F, FREEEAK A7 177 1t F
PrRE—EREE E, FRE RS U

P SAESR fy TR A P ROR I H B R, A
XA K AL 7= T3 A, 5 22 T i e Tolk SEFR
AR v T T I ) — e [R] R R A e i AR A
FEBATEAE R FASRI AT, [ A e A AR

TS B A A B K U9 LIH, f1O, N
JFRHMEREALRIVE R T B G R B LA, X— I E
AR BAME. AT, Tafra e Tl
SEM R BRI AR SEBR R R A R A —
SOSPAT RIS R @ RN, T HLAX S R 5 N R A
JNE, T DA A BEARMERS 1], axk S Ak S0k B AR
— B AR, I ANE R A L Y e T R A S
AWK Z R, 24 T2 KB N EoR )
2. BB AR, ASIE H AT T S Tl Ak
FARA A HIEA A A —LEUS, AT 240
AW, N iR BT 45, Degussa-Headwa-
ters AR AH JCHR T A UHE SR L B i T P (o O
P e 2% 1T B 28 A KA OB AR AL R, I AR R s — 2%
B0 I LA B4 il T R R A A A A e AT ] RE S
BT A S T A i A A U . A A
IR = AR B B AR, Az B R
At E S E AT T AR

SIS B, 2%, R B I BORTE R ) 4 XURK R TR PR AR . A iRkl , 2016, 03: 503-511
LV Yunzu, ZHOU Hongjun, XU Quan. The application of Higee technology in the anthraquinone process for producing hydrogen
peroxide. Petroleum Science Bulletin, 2016, 03: 503-511. doi: 10.3969/j.issn.2096-1693.2016.03.047

©2016 H AR (ALaT) R AT AT IR R

http://sykxtb.cup.edu.cn



504

AiMBlEER 20164E 12 H S 1553

Tolb B FEAS ] B B Bt 22 Fp SR K AR 7 T
2, BEEFRENIEL, b TRAKIR R, BUEEK
48 7 e FRL AT 1Y), SR R R U020 SR AR Sy AR
oo HMFLEFES . FIRARRIFETR B A, A
JAERRE IR S EEA AR A A R S AR R
VAR, B P A A S AT S o T R 5
VR T ERPIR O R Bs, BB, T/ER
AR . WA ORI AR R, A
WAE, BERREJA RS A S s E A4
Ty,

BRI B R A = T — ey hadh . |k, %
B, R BRAE 4 A BROP R o AR T2
Bl EARRCR R4 = 2 S 77 RE A 28 PR Al 25 1
T o SRR A I AR SR A ik R A A ) T A AR %
THIHERR B (R, A7 T S T UK AR = T2
P RFAE =,

[ PN BLAT B SR K A 7 T A R 2 LA E Rl 32,
7 [ 5 RAZ ) T8 5, SEORIAZ IR ZHE S |
AR B A VRS, 3 AN R T AR [ = A 78 43 4 f
N BN I 24 mT A, B (EAQ) Al Y & R
(H,EAQ) YA AL S X AR BE 3400 0 G vy, X&'
YRR 1N P2, A A AR R R R N
P RO R ) 2, FEAETEE PR RS OL T, AN
BEL 77 300 4 T8 88 1 16 M0 7 320 ek /N 25280 i 4™ 5B
JIR AR T TAER T3 SO, fin bR Ak 252 A i
P AR, PRI AR SO pEGE o A g5 Ak 4 T R s
VAR G B e, IR SR P2 i 2s IR

M S AN AR AR R —Fp, HE AR
3 0 A 3 v T A O T R OB, A
A SIS, SCIEOWTR & e B R AR Ak . %L
AR o 2 v e A B A A AR R T A TR
FER N 25 Az BB KRB 1. R Tz 30E0 )
VEFAE S, AR TSmO = AT
VhFE A4 i e AL SN, s S A% Al 4, 7
HEHIEET, AFEST RS SO AH R AL T R E
W A TR L, AW, . WE . R
W E Z A AR ) 551 T 1Y 2L i sl R L ™
A A BT, BE A E R
RV A AE L, A R A% TR AR SE R I A
w12 DN, MOIR A AL AR R T E R
sk P8, G E I HORIE ) W T Tl
90 K B R A BU L PR R 23R £ 6 A R
N B33V ZE T T AR SO IR IR 1B AR A A R
FUKTZ Bl iTiE, @it 2415050 x) e, R BRI H

BRI L i i UK A 7 T 2SI,
111 HH ) S A HA B ARV . BB, 4EBT7
i, BN 5 1L G 1% T B A AR U ROR I A
Mo I, B JTHORA T B A UK AR T
LR RERIN BRI 0 L) SoatT A

1 R HRSER B

G RN A R RGN L, AN
K1 s, AORRNRARYRE 088 1 ik A
WhiE A e RO R P, 2R eh e Y R A
PRI (5L T 3 N GRBE I (R B4k pE A AL BORHZ
VR ARTE v R A AL R 2 R ZLR A L T Bl
5 AR AT B 5 RN, RN J B SR AH
PRI Z G T AN BE T B b 2.0 ) L 2 R VAR AME
VAR T 2 e A RE b AR 3 7 AR RS R A A W] 28 1R
Rigsth 9 W, SRR B, SR

JNE 7 FR T L4 B 12 5 4 s 22 A B2 4
SN e F RO BTSRRI S i, )2 R SR
RIZ, KAL&E LM i A S s, %1
AR E, RS A e B S5 TE
e, aTHRE, (E R EUEAN] . T N umEs s
e Ik BR A B FNAEHE S AL S, B 5 1% sh itk
e, RS R AR A . S
SR B e B A, DU 3 S IR A 5 O A4
Feil LT 12 g,

NEtE L E, 2)%K,; 3)ERKRE, ATMES,
S)RNMHO; 6)fkzhth; 7)RHHER; 8)RIEAHERE

B1 BENREFEHREE
Fig. 1 Rotating Packed Bed (RPB) structure diagram
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Fig.2 Schematic diagram of the liquid distribution pipe

TR A B R T 0 A

ARSCE T ) SCRR BN 3 s, ARERE %
BALA EORIRE . AR KRR R ) R AS A
WHESEIL 5 T dUs RS MBI R SE, HIR
BHIAEI R G TARRE S NI R GL. JEORHN
IR R G0 EORHRE . TAESNUK A 3 00 4K,
AR R T AR EORIRE Pl i, 28K R ST 7 [l
JEORKE, SN TARB AR IR DA AR S:
BB AR GE R EORHRE . AR KR R AR
FIRHRRELLN, AR TARZR M ECRHRE Rl i, 22
KR | g S I R AR R R I I RO, S
BTARROESE N o SEHARAE o0 D AR SC R AR A A
WIRPRAEPIM . FARESCIRARAE R IT B TARMR I S:
SRR R GE, —UGERERERER, FHRIMEEE. 18
WERAERITT IR TARBOESE R R GE, 22 RKTEH
RAEREN, 1R

2 Sy

21 BEMSSEERIE

TG AR E T e BURUR T, SR 3 5 =

SRR

B3 BEARNFIEREHNNEKREER

Fig.3 The flowchart of RPB reactor prepared hydrogen peroxide by anthraquinone process
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The application of Higee technology in the anthraquinone process for
producing hydrogen peroxide

LV Yunzu, ZHOU Hongjun, XU Quan
Institute of New Energy, China University of Petroleum-Beijing, Beijing 102249, China

Abstract This paper describes Higee(High Gravity) technology which produces hydrogen peroxide with an independently
designed and constructed Higee reaction system in the anthraquinone process. This Higee equipment consists of 5 parts: raw
material tank, product tank, working pump, temperature-controlled water bath and the rotating packed bed (RPB) reactor. And
it is also comprised of two circulatory systems, the raw material heat circulatory system and the working liquid continuous
reaction circulatory system. The raw material heat circulatory system comprises a raw material tank, working pump and
temperature-controlled water bath. Working fluid pumped from the raw material tank by the working pump flows back to the raw
material tank through the temperature-controlled water bath achieving a rapid heating cycle of the working fluid. The working
liquid continuous reaction circulatory system includes all those 5 parts. Working fluid is pumped from raw material tank, and
then raw material flows back through temperature-controlled water bath, Higee reactor and product tank. This whole process is



8 EE BT R ) 2 XU L TR AP PR R 511

called the working fluid continuous reaction. The experimental results show that the appropriate rotation speed has improved the
hydrogenation efficiency significantly, and the optimum speed is 350~400 r/min. Simultaneously, the effect of temperature and
pressure on the Higee reaction system is similar to that of a fixed bed reactor system. Circulatory hydrogenation operation can
achieve a higher hydrogenation efficiency, and in the meanwhile greatly reduce the space-time yield. Compared with the fixed
bed production technology (12.7~16.5 g(H,0,)/L(cat.)-h), Higee production technology by one-way hydrogenation has a higher
space-time yield (27.9 g(H,0,)/L(cat.)-h), and therefore successive one-way hydrogenation is more economical and has more
research value.
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