hse i BRI B Rz AR ERBOE XS HRET) * e ISSN 1671-3206

rh E R F 5] SCEHE E(CSCD) R A FI RCCSEH Ei#z /L F AR - o ACT CN 61 137-O/HTQ
AL T A7 LA SHEHT BB R HT T ;

s E A mA L Tz O EA T Hh [E R HA T4 A B R A T ' kg CODEN YHIUA7

EE (HFEXH) (CA)THREEETI EBSCOZ AR &7 B %
XE (BRFHHTIER) WRHT HEH UHRE) (AU RETI
K= (FARES!) (IC)FRHTI EE (SIFRIF ) (CSA)MRETI

,I®

N

APPLIED CHEMICAL INDUSTRY

w (RIS AIEHEWICHRS (2020FFEAR ) )
(RAEI) NiE EBSCO;*ﬁﬁE“ (2021)

ISSN 1671-3206
II HW ﬂﬁwlﬁ%ﬁﬁm“ﬂ

BE 8 8 # I %= =
9'771671"3202 BTG (RE) AREEAT 2022.Vol.b1




2022 £ 51 B3 1
(5361 )
2022 £ 3 A 10 BHhR
(AT
E WM FFEIT
1972 S 6F

B dw s RIHE
K

£ & BREHERSAAT
£ b B THRBEARA A

BePTA L T2 2
BEPAE K 7 ) TR E A
WRMAT: BT A

HERE: AR
3B HE KR X RT
EXHR: PO
Mo db: PRPEA VTR X VT LR 61 &
W EHRRRS:
http: //zgyyhg. cbpt. cnki. net
E -mail: yyhg@ vip. 163. com
HRIEEREEIE:  (029)85561216
KITERERIE: (029)85542621
JEEREIE: 13363918323
£ HE:. (029)85542621
BB %4R: 710054
B Rl PARRKRKREARATR
SCARALHE 5378 7
EWN&ET: HEHRECEEE A
BEPG A8 H TR AT )R
T B &E&HITE
MIERS: 52-225
E5h&eT: HEEBREA RS B
(b5 399 5%6)
ESMES: M 1656

ISSN 1671 —3206
CN 61 —1370/TQ

JTEZEFIES: 6100004000041
E v &4F 720 o0

il =

W =2

YING YONG

MRS F £

NaOH I [] Ni/ Bk A fh ik 28 A B 2R il 46 05 B AL & W iE 52
....................................... Ei%’%ﬁu’ E;fﬁ,%‘rf(6l7)
Pd/Ti0,-Zn0 5 i %5 H TOGMEAL CO, Ak S el = &0
................................. EJKE@ ,E%,XUKE,%(622)
W I X 22 FLA B HFL 45 F 1Y SR A
................................. T‘:".Kﬁﬁ"%‘:gg NP ,%iﬁ,£(629>
RA RT3 Cd A Cu IR 3R AR5
................................................... %/@7‘% ,jﬁﬂﬁ(633)
P-HZSM-5 F1 SAPO-34 & & 73 i 75 H ] P s s vz o 4 107
.................................... ﬁ@@’@xﬂﬁg’ﬁﬁm’%(639)
FEZLR AR = 2 B R SE - sk, [R5, B a7, 55 (644)
FARTE T NS PIREALHE S Ni* " K BSR4 b
.......................................... Tﬁﬁﬁ’%\/ ,é'lﬁ?]k(649)
WA AR ) J5 2R R 7K v 22 B0 5 Ja 28 1) W FRHIT 5
.......................................... B‘K:{f{ﬁ , %tﬁ,?ﬂkﬂ;(653)
ZSM-5 531 W B 28 S A AT BE B i D) 3R 5
.................................... ?Bﬁé%,ﬂ]ﬁ}(,{ﬁéf%},%(658)
B R A B S 2 A R B B A K P DU A 2 Y
.................................... (éﬂ‘i,;%ﬁd%,ﬁg%,%(%ﬁ
TR ZE I B AR b 387 5 S I A 5
................................. ?Imﬁ‘ﬁ%,ﬂ‘ﬁ%,i”ﬁi%,%(669)
RAB I A0 S AN KA (1) ) A S L A0 D S I A A 1 RE B 5T
................................. g{tﬁﬁﬁ ,{%kﬁ&@,?{’(%ﬁ,%(674)
G JEER M TWS B 55 21 A XTI 14 1 25 W B g
.......................................... ﬁ@f/ﬁ\j{{ﬁgjﬁ@ﬂ((678)
PR — £, P e TG 5 B IR P R — I BIE R 1) 5 i S P R) M B AR 5
................................................... ﬁ%ﬁ,ﬁf?ﬁﬁ(685)
Fe,0, Fl MnO, #EALFfEHR B 5 A i il g 5
....................................... 5‘%*};71‘4(,?[3%’&,{%]1@(690)
[ 7 P A R i Jir TR R B 7 Cr® 2Tk I PR BE AT
................................. ﬂféﬁj%,@rﬁﬁﬁ ,ﬁfﬂﬁﬁ,%(696)
O AR 3R R e i W B P RE A5
....................................... Eﬁﬁ ,?I‘WE,YE&%“I@,’%UOI)
5,57 -BRpUmE-1 17 - T (HATO) RALARER EE 52 PR R F 5T
................................. 3{6?9}1}1%,%32111%,1‘1@%%,%(706)
— R i iy R S IR R 1 i AR M BE A A
....................................... %ﬂé?ﬁ,f%ﬁ,%}%,%(ﬂO)
FURWE-REY SR RIEAVEREWI ST -oveeeee JERF KT (714)
T

PR R R A TR E 2 R AR K TR R
.................................... fr}iiﬁi,{ﬁ\:’?ﬁ, 1% ,%(718)
WK% A1/ LaCl, 526 AR AL A A B fiE
....................................... E%,%(ﬂi,@? ’$(722>
AOAO T2 b FRAEAR IR /K BV fE S A= W R M A
....................................... g{{}ﬁl}f’,{%{z’;%’g ,%(728)
PR T AR S FTE eeeee oo T R 5, 4SR5 (734)
TRE B o-C,N, 55 KOG AR AR BT R
....................................... TREE A B0 S8 (737)
aMn-bCu/ Y {1k 51 Pp ] SR AU A A A AL R A HH
.......................................... ﬂJrW?i,EE’E,EE’ﬁTE(Ml)
FH e A A S A ) A Rt A KA 2 il PR 28 4% 3
.................................... %ﬂ?j&ﬂf‘d}j{g’i%gﬂﬂ’%(747)
PRAET] HB X TR S 1 A5 B 1 B 1) 52 il
................................. ﬁjr,%ﬂﬁﬁﬁ,ﬂjﬁﬁ,%(751)

=
®



I

GONG

it

HUA

S AT P/TIO, ARk BB 2 2 i & A 4 B i)

WA (70 BEng T (755)
— R B TEHL-A MU ER A LB B A S R AE

e | 5K SCHF Tk 58, 45 (759)
Mn, O, Ak BIp [ G 38 25 2 1 1A A A B0 T R 396 1 e P AR 5

TSt £ EM(764)
IRET G 15 10 X 25 B A A 7 55 BE ) 5 )
................................................ VO 28 25 (768)

Tt 54514
FAEKPHEAVIE YL EMR R e 3 M (771)
bt B b IR AL R &R R A
e E;}ﬁﬁé’ﬁ:{iﬁi’%,fiﬁ(777)

YRR MEAI AT & S WA i etk Je

EE,mHT 81
IR, B DL DL (787)
[T " A Ay B HL AR5 O X B 5 8 3R I o K W R 3 A T 7 1
TR, sk TR %5 (793)
BB RALIRAE A Y e ABE & 4243 B R i o R BT 98 1k
X B, 22 H B ZR55 , 55 (798)
WML, v X 5 5E, 55 (803)

siax ¥y, UHIRAE , Rl LT 45 (808)
FRR L 7K R 1T ) AR B A P A T S - PRI, R SO BT, 45 (812)
PR RS A H AR X B R B e COK 42 @ I 9T
......................................................... X'Jﬂ:ﬂﬁ , ?E\@‘(SM)
ARSI ER (1) w5 BB B e 4 J Ab B 1 i AF o it o
T, JE 2% i Az, 5 (821)
Ep R AR U AARTE LNG T SO WHFE E e
PO mSCE ERFDL, 4 (827)
B AL SR AR AL ) 25 B R ORI AT e
................................................ ﬁ@(ﬁﬂﬂ,ﬁ}%ﬁi,i”{%jﬁ(S?ﬂ)
HESFUA B KU B HLER S B BT - S MR (837)
FrMPE K HLIESE A TR ooeeeeeees R RERE T, 5 (841)
W/ 2 o0 A IR R R SCR R Ot
.......................................... 3&%@,1@@%,@]}%,%(846)
LT 274k R BB K PORMIT 5T i N e i R AR A5 (853)
V5 e O 2 R R sk i 2 B LA T K A B rp 7 i A 5
Wiigy , 22, 50, % (858)
T YA T K AR i Vi AT s T DR 2R o e
REE AR R, (862)

ARG ) ) 78 5 09 2 S RAEAE XIME K% 2 (868 )
L RG], BRI (873)

O o R T 2 BT GEHE R - evvvvreeeeeennenns
AR AL B VOCs FOol R R RIBIESE 1 i

AT e X R, 2F(878)
PR R B AR S T REME S S L B4 1 P BT - FRAKIR (884)
M KM AR I R 254 5 1 i B, DU, KA 45 (887)

PR 325 ) v R R 1 I 9t R
TG T ) 7K P A BT ST KN

A2 FOIRA R s 42 S R Tt - R KRR 5 (891)
S ATl
T I TR SR N K U 4t B S A LTS e ) PR 58
.......................................... E'Kﬂ(ﬁé , 5'%,9]11? ’%%@? , 4‘#(897 )
TR0 530 B B R R %6 25 A P B i S A
................................................ Iﬁ,%%%,%é}:,%(901 )
M AR
R A BEAR R ¥ g B it o A Re A e KA BRI, AL (904)

32

JIm

(SUNE

SO O )

rp B A O 3 )

RCCSE HFEEZ 2RI T (A)

R 5| SO 1 (CSCD) Sk 5 1)
P DR AR R TR A AR S (F5000)
I )

rb [ A A TAT A% O 8 T
BG4 1 75 B 3 )

o E RIS G IR T

HR SR 3 TS TR AR 0 T

Ff ] AR T2 A P B R IR )
BT 5 0 12 Sk U5

P H iz ) (A)) BRI
B AR RS (1) R IEHA T

% E BRI BEF 30 (CSA) SR IEHA )
2 R 7 W FIFE ) SR TR T

2 E(f2E30HH) (CA) T TIFRI 1 T
EBSCO 2= A% USSR 1)

Hp ] 31 ) 4 SR T 4 SIS AT )
HH(CAJ - CD BTG ) A THL 75 I IR
4 [ A AL TATI AT T — S5
ABECHEFHA T ey F8 50 (WICD) i
(2020 BHEMD) )

R 4R r ] 2 A A P e PR 4R (AR
Bl 5 THHAR - 2021 iR) geit%dE , (O H
fET.) 2020 4F 31 & 38 45 . 52 W )48 £ (CT)
727.715 ;50 1R 8L (CL) 2= FHIEF 7/177;
MR T 1. 053 ; Mk 5145k 4386, 2020 4F
AR T,

2022.Vol.51

Foreign
ISSN 1671 -3206
CN 61 -1370/TQ

Subscription RMB 720 yuan per year

HAFIEARSHE.CN 61 - 1370/TQ * 1972 # m * 16 % 290 * zh * p = ¥60.00 * 60 * 2022 — 03



APPLIED CHEMICAL INDUSTRY

Contents
Research and Development

Research on the catalytic depolymerization of lignin into aromatic compounds by hydrogenolysis of NaOH and Ni/C
............................................................................................. WANG Wen-jin ,ZHOU Lie ,LU Wei et al(617)
Photocatalytic oxidative dehydrogenation of ethane to ethylene with CO, over Pd/TiO,-ZnO heterojunction
.............................................................................. ZHOU Li-ming , YUE Hai-rong ,LIU Chang-jun et al(622)
Characterization of microporous structure of porous materials by spontaneous liquid-gas imbibition

................................................................................. ZHANG Zhu-jun ,XU Shao-ping ,LI Wen-zhe ,et al(629)

Study on the effect of mixed extractant on Cd and Cu in soil =«x=errererrerrrererreeaieereieeeeeens CHEN Si-jia ,YOU Hui(633)

Application of P-HZSM-5 and SAPO-34 composite molecular sieves for methanol to propylene
.......................................................................................... SU Jiao-jiao ,XU Wen-peng ,HAN Li et al(639)

Research on high-efficiency reuse technology of fracturing flowback fluid = +-+-+---- ZHANG Kai-bo ,TONG Xiao ,QIU Qi et al(644)

Effect of NiS precipitation induced by carrier on Ni’*-containing wastewater treatment
................................................................................................ DING Ya-nan,CHEN Ping LI Yi-bing (649)
Adsorption of polycyclic aromatic hydrocarbon naphthalene in water by two kinds of biochar
............................................................................................. ZHANG Zhe-yuan ,CHEN Tao LI Ye-wei(653)
Study on the mechanism and influencing factors of adsorption of ammonia nitrogen by ZSM-5 molecular sieve
.......................................................................................... GUO Feng-pu,LIU Xin ,HONG Rui-qi ,et al(658)
Study on degradation of tetracycline in water by nitrogen-doped graphene quantum dots and bismuth molybdate
.................................................................................... PAN Jie , MO Chuang-rong ,XU Xue-tang et al(664)
The experimental study on the treatment of waste tar by steam thermal plasma
.................................................................................... JIANG Yi-man ,LIN Qi-fu,LIU Cheng-zhou et al(669)
Preparation and ORR electrocatalytic performance of nitrogen-doped graphene nanoribbon
........................................................................... ZHANG Yu-meng ,TU Huan-lu,ZHANG Zi-kuan et al(674)
Adsorption performance of TWS tanned leather fiber modified by metal salt to Acid Blue 25
....................................................................................... ZHAO Meng-qi , ZHANG Hui ,QIANG Xi-huai(678)
Study on synthesis and synergistic properties of diethanolamine borate and ricinoleic acid triethanolamine salt
......................................................................................................... HANG Zhi-jun ,HUANG Peng(685)
Combination of catalytic combustion and catalytic denitration of semi-coke with Fe,0, and MnO,
.......................................................................................... WU Gui-lin,GUO Rui-tang ,PAN Wei-guo(690)
Study on remove of wastewater containing Cr’* by immobilized sulfate reducing bacteria

.............................................................................. WANG Ji-hao ,FENG Xiu-juan ,HUANG Shen-li et al (696)

....................................................................................... WANG Juan ,SHEN Chen,FENG Kai-yu et al(701)
Research on influencing mechanical sensitivity of dihydroxylammonium 5,5’ -bistetrazole-1,1’ -diolate (HATO)

........................................................................... ZHANG Wei-peng ,HUANG Ya-feng ,DU Jian-feng ,et al(706)
Study on rheological properties of a temperature responsive underground crosslinked acid

....................................................................................... GAO Zhen-dong ,WANG Meng ,GAO Tao et al(710)
Study on the basic performance of emulsion-polymer composite system «:=eceeeeeeeeeeeeeeneeeeeeee. TANG Deng-yu ,JIANG Ping(714)
Modified bentonite enhanced coagulation to remove phenanthrene from reclaimed water

.................................................................................... QI Xiang-kun ,HONG Lei ,DING Qian-yun et al(718)
Study of the performance of expanded vermiculite/LaCl, composite materials for thermochemical energy storage

................................................................................................ XIA Jun,LOU Bo,LIAO Yu-shen et al(722)
Performance and microbial succession using AOAO process for the treatment of coking wastewater

.................................................................................... ZHANG Xuan’][ANG Wel-qm,LUO Llng,et al(728)

Study on the synthesis of p-polyisobutylene phenol «:eceeeeeeeereeeereeeeieieeeenen. WANG Jiao ,SONG Ji-liang ,PEI Yao et al(734)
Preparation of Br-modified g-C;N, and photocatalytic degradation of lignin =+-++-e--+- MA Tian-pei ,ZHU Qi ,XU Shuai et al(737)
Catalytic oxidation of toluene with ozone over aMn-bCu/Y catalysts — +ecoeeeremeeereeeees YE Li-ping ,XIA Ke ,HUANG Jin-hua(741)

Discussion on the influencing factors of hydrogen production from methane catalytic cracking to carbon nanotubes
................................................................................. PEI Ting ,ZHANG Ni-na ,WANG Shan-shan et al(747)
Effect of preservative HB on properties of skim latex and skim rubber
........................................................................... ZHAO Li-guang ,SONG Ya-zhong ,ZHAO Li-yang et al(751)
Effect of TiO, crystal phase on catalytic performance of Pt/TiO, for m-nitroacetophenone hydrogenation
.......................................................................................... TAN Jia-jia ,HE Dai-ping ,DUAN Ming-yu(755)
Synthesis and characterization of a new inorganic-organosilicon-aluminum composite flocculant

................................................................................. YAO BLn,ZHANG Wen_cun’ZHANG Yu—rong,et al(759)



Study on Mn,0, catalysis and low temperature plasma regeneration for treatment of industrial wasted activated carbon

......................................................................................................... MA H(l]l-])() s WANG Xmg—mm ( 764)

The effect of epoxy resin content on the strength of the retarding adhesive -+------- JIANG Fang-xin LI Xian-hua ,LI Pei-xun(768)
Monograph and Review
Research progress on removal methods of trace organic contaminants in reclaimed water «--«---xoerseceeeeeee FU Xue ,XU Ping(771)

Study on the development course of disposal and utilization of construction waste in Beijing
....................................................................................... WANG Sen-biao ,XU Ze-sheng ,CHEN Jia-rui(777)
Research progress in catalytic conversion of cellulose to 5-hydroxymethylfurfural
............................................................................................. WANG Yan,GAO Xiang-yu,LI Fei et al(781)
Research progress in heavy metal pollution of roadside soil =~ coeceerererecemeereeeeeeeee. REN Zhi-jian ,YU Ai-hua ,XU Bei-bei(787)
Research progress on the adsorption and degradation of modified attapulgite to environmental hormones

................................................................................. WANG Ze—kang,ZHANG TLng,YU Ying-hao,et (Ll(793)

Progress in pervaporation membranes in biomass ABE separation and enrichment — ------ LIU Wei ,LI Qi-ming ,LI Fang et al(798)
Research progress in preparation of ferrate by electrolysis method «+-«-v+eeeeee- YANG Hong-mei ,YU Tao,LIU Jia-xuan et al(803)
Research status of the fishery waste by hydrothermal treatment — -+-ecseceoeeeee ZHANG Hui-jun ,XIE Na-na,SI Hong-yu et al(808)

A review of dropwise condensation heat transfer on the superhydrophobic surface
....................................................................................... LIN Meng-ya ,GAO Wen-zhong , JIA Jing et al(812)
Study on heavy metals in MSWI fly ash by solidification stabilization technology —«+=-+eseeeeeeeee LIU Xue-mei ,LUO Si-meng(816)
Research progress on high added value of lignin and treatment of heavy metals
.................................................................................... YANG Liu,ZHOU Shu-kui ,RONG Li-shan et al(821)
Research progress of printed plate heat exchanger in LNG industry ------ SHI Wen-jun ,GAO Wen-zhong ,WANG Shi-yue et al(827)
Research progress on the Co- and Mn-based metal oxide catalysts for toluene pollution control
.................................................................................... ZHAO Qiu-na ,LUO Ming-sheng ,LIU Qing-long(831)

Study on the mechanism and application of building fire retardant paint —--«+-reorreerrerameeereeeeeees XIN Yu,DU Hong-han(837)
Research progress of electrochemical treatment of oily wastewater -+-«+-ceeeeeeeses GAO Zhi-yi ,ZHAO Rui-jun ,HAN Mei et al(841)
Progress of EOR technology by bio/chemical multiple flooding ««++-«+-* ZHANG Ya-miao ,XIU Jian-long ,LIU Wei-dong ,et al(846)
Research progress of cellulose-based superhydrophobic materials «+-«+eceeceeeeereeees LI Jie ,FAN Xue-jing ,GAO Meng-di et al(853)

Review on preparation of sludge modified adsorption materials and their application in wastewater treatment
....................................................................................... CHEN Jiao ,AN Yan ,WANG Xue-meng et al(858)

Research progress on influencing factors of stormwater runoff retention and pollution interception in dry grass swale

................................................................................................... YU Xin,ZHAN Jian ,XU Chen et al(862)
Progress in the preparation and research of nano-thermite ««+-e+xereorreeerrereeeeees ZHANG Ying-ying ,LIU Wei ,LIN Jun et al(868)
Research progress on the synthesis of hexamethylenediamine -+ «+vcereeeeerereeencanrneees XIE Rui,XU Bao-ming ,CHEN Kun(873)
Research progress of biological scrubbing process for organic waste gas treatment

................................................................................. GU Dan-dan ,HOU Xiao-song ,LIU Chen-xing et al(878)
Study on the characteristics of epoxy resin and its application as a functional building material «--«--«+--+---- ZHANG Xiao-yi(884)
Structure and properties of water-swelling rubber «=:+creeeereeemeaereeeeeeeee. WEI Shao-heng ,QIU Peng ,CUI Yong-sheng ,et al(887)
Ways and development trends of resource utilization of coal gasification fine slag

.......................................................................................... YUAN AO s YANG ]mg ’ZHANG ang ,et (Ll( 891 )
Analysis Test

Study on the extraction of natural environmental nanoparticles and the qualitative determination of organic pollutants
................................................................................. ZHANG Yong-xiang ,WU Yi-ting , XU Hui-lei et al(897)
Research on differential Raman spectroscopy identification of food plastic packaging based on discriminant analysis
.......................................................................................... WANG XLTL,L[ Chun'leL,J[ANG Hong,et al(90] )
Application Technology

Discussion on anti-aging property of polyurethane rubber synthetic plastic track
--------------------------------------------------------------------------------- ZHANG You_an s CHEN Qlong—xLa s WU Ll—zhu(904)

Sponsor ; Shaanxi Chemical Industry Research Institute Co. ,Ltd. Address: No. 61 Xiyan Road,Xi’ an,China
Post Code :710054

Tel: (029)85561216,85542621,13363918323
Fax. (029)85542621

E - mail ; yyhg@ vip. 163. com

Shaanxi Provincial Society of Chemical Industry and
Engineering
Shaanxi Yanchang Petroleum ( Group) Co., Ltd.
Edited and Published ;: Applied Chemical Industry Editorial Office
Chief Editor : Zhu Ming-dao

http : // zgyyhg. cbpt. cnki. net
ISSN 1671 -3206
Executive EditOl‘;Li Cong—ni CN 61 - 1370/TQ

English Editor:Li Fen-fen CODEN YHIUA7




