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e BEE R (El6)

PHARAER R RTFAEME, 7890V R

TASAEwES | 5



6

CRETER A L)

; 0 R [3)
HEE %#OMOM

PHAs x=1-4
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Green Prospect of Packaging Materials under the Trend of Carbon Neutrality

ZHANG Tianyi
Whealth Lohmann Centralin (GZ) Co., Ltd., Guangzhou, Guangdong 510931, China

Abstract: Approximately 99% of the plastic produced globally today comes from petroleum based sources, of which nearly 40%
is consumed in various product packaging. This paper mainly reviews and prospects the landmark achievements of renewable
polyester as a renewable plastic on the path of green packaging, and describes the potential value, structural performance correlation,
challenges, potential environmental footprint, and future research directions of different categories of polyester (including
polyethylene terephthalate and its renewable analogues, polylactic acid, polyhydroxyfatty acid esters, and polyepoxide anhydride) as

green packaging materials.

Keywords: polyester; packaging materials; environmental footprint
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e NRFAR VeI A A2 1R, (RIE T, B, HE
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WIRTEA, EECHTHIAR B S FIPRE A L RRYTETE A,
L AEA R B REPIEH IR RE, RN (R4
W, ACLES, PREFLASREEHR TIF

RETEVEFZ EERTERE K, REH R RE(R
Fmsky, BAEREE. BEEM, sEXSrsFt
TR, ol MIMEZIREB SRR, T
T 75 71 7171) 322 49 % T 1 U R Jeide 56 2505 TR RE AT
TEIRIRAY RIS, 5 R RA S S 7 77 4
B LT EIR IR AR (LAS), TR EE R R S M BERRIR
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0FEMEE, NPEO,7EA[RIE A1t X A F A A7~
M4k ZFIRH . HATH 7 ENPEO A T Z &AM
E SRR IR R | L

ARSI T DAE B/ SR T B 3R R S A
B/ SRR AR R A LG /R AR TR i AL bE
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TEALEE & T HAR TR T R A TE TS R RE . HLAs A 1E
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1.1 B
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H(XHEEY, HiENI)C12-15-F(GENAPOL
EP 2584), RlIER,; HHEAEIIEECL25 | L% ik
9EO(AEOQy), THZH;, BAAEMRIN(MICOLIN
SCS 40%), FEFfLY; 7 B (HEXASOL),
RS (ARKEMA); WfE, LM, OE
(95% vol), ZHF; 5-%-2-F 5 -4- 55 15 e Ifk- 3 - i
(CIT)52-F B-4- S IBE MR IEE-3- B (MIT) B (1:9) IR &
YI(ACTICIDE LPC 4 10%), fE/R; BHEEAK
(Dowsil AFE-2017 Emulsion 30%), FgK; X
BERE, IFF;, PPREEIFHEEE(30%), Sinowax;
TR, —KITHEER, %, KN
(96%), SfLFE(CaCl,), MiEREE(MgSO, 7H,0),
EZ R R ER A,
1.2 {N&Big&F

KRR LREIHHIEEA, KFTLUEHIAL, 500 ml
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Development of Floor Cleaners for Floor Sweeping Robot and Floor
Cleaning Machine

WANG Chong, LI Baichuan, LI Xuejing”
Xiaowei (Shanghai) Biotechnology Co.,Ltd., Shanghai 201906, China

Abstract: Intelligent floor sweeping robots and floor cleaning machine have entered ordinary homes. The common floor cleaners are
not suitable due to high foam and the machine incompatibility which will lead to frequent errors and failures, and seriously affect its
normal working. Branched chain fatty alcohol ethoxylate and the linear straight chain fatty alcohol polyoxyethylene/polypropylene
polyether have the characteristics of good detergency, low foam and strong wetting ability. The all purposes floor cleanser by these
two different low-foam surfactants with solvents, hydrotropic, anti-foam agent and other additives has been developed. The floor
cleanser is ultra-low foam, rapidly defoaming with good detergency. It is not corrosive to the robots, will not cause machine failure or
false alarm, suitable for sweeping robot and floor cleaning machine, and also can be used as daily floor cleanser.

Keywords: floor cleaner; sweeping robot; floor cleaning machine; branched fatty alcohol ethoxylate; linear fatty alcohol
polyoxyethylene/polyoxypropylene polyether
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Research on the Appliaction of Low Foam Surfactants for Industrial
Cleaning

LI Chenyue, YING Ban
Levima (Jiangsu) Research Institute of Advanced Materials Co., Ltd., Changzhou, Jiangsu 213146, China

Abstract: This paper gives a brief introduction to developments of industrial cleaning as well as several new non ionic

surfactants, fatty alchol alkoxylate HIF series, in response to the development trend. Compared with the commonly used products on

the market, the HIF series products have remarkable low foam performance ,strong wetting ability and cleaning power.

Keywords: industrial cleaning; nonionic surfactants; detergency;fatty alcohol alkoxylates
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Abstract: Based on laurein, alanine, and sodium hydroxide as the raw material, under the control of specific feeding sequence and
process control, sodium N-laurel-based alanine is synthesized in one step in the solventless system. The molecular structure of the
product was confirmed by FT-IR and ESI-MS. The influencing factors such as stirring conditions, feed ratio, reaction temperature and
time were investigated. The optimum conditions were as follows: the molar ratio of lauric acid: alanine: solid sodium hydroxide = 1.00:
1.15: 1.10, and the reaction time was 18 h at 180°C, the content of by product-soap (sodium laurate) in the product was as low as 0.62%

under this condition.
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Catalytic Synthesis of Dodecyl Trimethyl Ammonium Chloride

CHEN Song, XIAO Jianping
Sichuan Flower’s Song Fine Chemical Co.,Ltd, Zigong, Sichuan 643000, China

Abstract: The optimum molar ratio of dodecyl dimethyl tertiary amine(Hereinafter referred to as: 12 tertiary amine) and methyl
chloride was studied in a high pressure reactor. Under different reaction temperature and reaction time conditions, using sodium
carbonate, sodium borohydride and sodium hydroxide as catalysts, the tertiary amine conversion and color of the synthesis of dodecyl
trimethyl ammonium chloride(Hereinafter referred to as: 1231) were compared. The relationship curves of tertiary amine conversion
and product color with reaction time and temperature were obtained. The results showed that when the molar ratio of raw materials
n(chloroform) to n(12 tertiary amine) was 1.02 : 1, sodium carbonate was used as the catalyst, the reaction temperature was 80 °C,
and the reaction time was 4 hours. The product had the best color and tertiary amine conversion rate, with a color less than 20 Hazen,
a tertiary amine conversion rate of 99.5%, and a relative mass fraction of free amine to cationic active substance of less than 0.3%.
Keywords: dodecyl trimethyl ammonium chloride; cationic surfactant; catalysis; synthesis
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Research on Innovative Technology for Production of Laundry Soap Powder

HE Bo, SHI Rongying
Shanghai Hutchison Whitecat Company Limited, Shanghai 200231, China

Abstract: The innovative process of direct dry mixing neutralization of fatty acids and solid alkaline raw materials is adopted

to prepare laundry soap powder products that meet the industry standard QB/T 2387-2008. The optimal production process for

producing soap powder by direct neutralization method is determined by screening the variety of fatty acids, the ratio of solid and

liquid raw materials, the feeding sequence, and the neutralization stirring time.

Keywords: oleic acid; dry mixing; laundry soap powder; reduce energy consumption; neutralization
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Study on the Properties of Binary System of Betaine and
Cetyltrimethylammonium Bromide

LU Guogiang', MU Meng®, TANG Xutao', ZHANG Yongmin"**
1. Key Laboratory of Synthesis and Biocolloid, Ministry of Education, College of Chemistry and Materials Engineering, Jiangnan
University, Wuxi, Jiangsu 214122, China;
2. Postdoctoral Scientific Research Working Station of Shengli Oilfield, SINOPEC, Dongying, Shandong 257067, China;
3. Key Laboratory of Green Cleaning Technology and Detergents, Hangzhou, Zhejiang 310056, China

Abstract: To cope with the poor recovery of high temperature and high salt reservoirs, the best ratio of m g, : m a5 =5 5 was
screened by interfacial tension at 80215.8 mg/L salinity using a combination of dodecyl betaine (B) and cationic surfactant cetyl
trimethyl ammonium bromide (CTAB). The salt and temperature resistance, emulsification, wettability, static adsorption and oil washing
efficiency of this binary composite drive were further investigated indoors. The results show that the binary composite drive has excellent
salt and temperature resistance, and the interfacial tension can still reach the ultra-low interfacial tension level (107 mN/m) after 7 days
with constant temperature stabilization at 200539.4 mg/L salinity and 130°C. In addition, the emulsification performance of B-CTAB
compound drive is excellent, and the water evolution rate (the volume of evolutional water as a percentage of the initial aqueous
phase volume) is about 20% at a constant temperature of 85°C for 24 h, and the demulsification speed is slow. Moreover, the binary
composite drive can turn the lipophilic surface into hydrophilic surface, and the wettability of the glass plate surface is reversed; the
composite drive does not lose significantly after 7 days of quartz sand adsorption at 45°C, while the interfacial tension can still reach
ultra-low. The oil washing efficiency of this binary composite drive for oil sands at 85°C is 68.58 %, which improves the recovery by
more than 18.58 % on the basis of water drive.

Keywords: binary system; temperature and salt resistance; emulsification; wettability inversion; anti-adsorption; oil washing
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Faskan(? The]

&5 HSST- 11 XRDi&
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3 HSST- I E{EEKBERPABTIFE
3.1 {ERZFIEKPAET

FREXHSST-TL FRFE10 g A E8% G 100 mlZEiE/K
BB, BEREYSIEE25 °C&HF N EIR45 min,
WG TR, EIEFWAE400 °CHFH I TS5 min
BEIRER, FEAAIXRDIE A6,

FH PR 6 45 11 e 50308 B 37 S5F 38 88 oF B TR 59 # -
HSST-T 45325 °CEMB/K45 minBiEfG, %5
ETRFETI0%RA E, REDZER T LEM, 15260
=22 4°%f B TR T 2418% MSH S A ; BiEA
HSST- 11 fE 7&K PR E, 18 7K K B 185 T
H BRI B KN BRI, & R 45 4 R
FWIA, BRUATLER N EESHOESHNES
Yy, (8 HRHIE SRR AT I A A A B,

3.2 {EiBREKPHIFETE

FREXHSST- I JEAEL0 gt ABEA 100 ml,
0.005 mol/L CaClLiARRIRIMH, HPESE1E
25 °C4fF N1EIR45 min, RJEidIE, TSI~ WIE
400 °CE#BI AR TS minfS8IRER, FEFRAIXRD
L7,

T ] 7455 A1 e S0 77 5 5 2 0t P RIS, P69y

g I\
i T
e e

El6 HSST- 11 4225 °CZ&IBKZ/BEHIXRDIG

20234 %74 ((E2684)

#r: HSST-I{ER/KHHAERRE, fECaCLIARF R
ZKNERIE, HH20=20°~25%F & BRIER
B 17 £I50% IO MK, JREZHSST- I FEREK
B A B AT A, KBRS E TSR T
THME, MMEE T H&EARER, ORI RE
REKPEEEFIREER, HERPEREHE
BRI R A e, T SAH B AR B R A AR o
F [ 7R AR 8 R K AT S 5 B TR, R R o
MR EHEZ, FRSENEEERBHERAR, Hit
A DLZ IR e R A 72 A /K PP RO ARUE ME R B AT T
RETIKPRIRRE M,

4 HSST-UIEERKBRBPAETRE

1 SRFRIBKPEE

FREXHSST- T RAE10 g AR EIR, 14RE
1 UINZRBKSE, TEHAK60 C& 4T HEIR
45 min, REE400 CEHIBIH TS minfF 2
FESh, FESAIXRDIE DLIEIS, Sy T B8 I Hf b f bk
HSST- 11 75 & iR AR MK P UM A e i, £ E AR
HEPITE400 CHI D3RI R TR 7T, TARFET X
R R TR E T (NS SIRE

379304 |

5155

e MR T
ot |

W*-\-w-n-'.ﬂmw w '

= £l

E7 HSST- 11 ££25 °CRE/K R BEHIXRDIG



170 °C, HAZSIEES0 °C) o EHINNHSST-I
RIS £ 2R A S SR A BKIRIEERE, mA
AR TR,

4.2 L@ KARHMPEE

T EHEEHSST- I 16 3 48 k28 al ikt T
ZHREL, EEZAE T LAS K (R
2.4, TH) :4ifig : HSST-1I : JtHAK : H,O=
15:8:15:12:50:100 (FigEltk) ECHIREINE,
Hi2 fE# 45 min CRERIREEHITE60~65°C) |
SRIG HEAT B R SE 85, W XUR 380 °C, i XURJE
110 °C, fHALAITELRKIXRD I WA 9,

FH B 8HFfIE I £ 48 M AT S 5 FE AT ELEI 5. &4,
B350 HSST-IAESAMKR R : LIRS,
£60 C&MFTIEIR4S minfg, &WE TETH
35% (AL ATERD) , BIMEd=4.14F M B4
BT 218 % Y PR ER A, RAEA ot SRR A BA8
fto BERAHSST- I 75 & iR AWKk, (H il FIRE
(E&&E50%) RK, SHEMRIER LR ER,
HAPFL35% KN TEER, £18%FH A BMHE MR
Ko X5CRPIM AR E R — B H3.1F14.189
WAL RIGH: AEFRIE KRR B IR RN R E

Peabian[” Tu]

[El8 HSST- 114260 °CZB/KRE]L : 1iZ/8/ERIXRDIE

W5 B

MR EERRBERAIKE, HOGREEMN A
BRI AR, RIEER R NSRS
RBATEE R N TR SR BKIZREL @ 1R
&, BMEEREO CHMAT, SHEKBSAER
NS

HE9H120=22.4°, 23.0°, 23.5°, 26.9°%Fks
(IR U R RO AT 5 SR 0 FR IS5 104 BAGHH M
FERJHSST-II, fELIEHIR IS T8 )5 22 i Platf
NE; UWHHHSST- I £ 5 R ATECR T Z A FE
T, SHAEMaHEENEY, OMHEZERatHE,
R KRE T IR IE R, IXAE i B ek
R, WRUETRND 75 BRI >8I 0,  Fr A
REEH T @R AR T2, x50k
AURE A T E @ PEA ATEC R,  ELATECR X 15 Ry
TIEECARHHI ISR — B,

5 HSST- I ZEBAERF G THAETFE

5.1 HSST- Il EHEBATERRH THHRE
BHSST-TFERE100 g TRRP1E, =5

TBEE60%~T70%, FHISIR20 °C; L PURE MR ELS

B, REMANE20%, AT EEHEBIER, RSk

1 T

B9 FAHSST- Il £/ HIE @R IRKHIXRDIE

T 5AHIEHEES
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FIFEE10 g, 1E400 CHIBHT4ES min, ARG
X EMEEMAESEE, XRDIELEILO,

5.2 FHSST- Il £=/RGE R KRB EB AT
FHTRHEE

N T EEFHSST- LA 7 BIR AR e R R 2 K I
E G, 2~ RIS, EEIEHRA
HSST- IT 5 Fe kA 7= B e Bl ik 408 e A b i B, S
RS 1A SE IR S5 PRS2 R AEIE ;R IR Y
AR YSEE, XRDIE WAL,

F ] 1 ORI U6 25048 K2 77 5°F 5 P 0T BRI 5934
HSST-I R 1K R, S5 EREH
T, 2 UASHN ERRER; HE20=22.4°
23.5°F A E SRS AR, BHHHSST-114
RIS EKE I, SIAEEERE RO, WA R H
i FE 2, TIRTE B RFMAISRMA T, NHSST-1I
IR, &EERCA IR TR

A B 1 1 RFAIE U6 25 X iR 5 9 A - FHHSST- 11
ARG VER K, RATFRMLE, HbE20=
20°~25° Y RHIE ISR FI TS s AT IR 1, 12
DASHE N 1 SR 15 B AR R X O 408 e ¢
FFPHSST- TR &AM AR, B 11H O AT 5
SRR BAK T HSST- LRI AT R E, —=2EA

Coens

T
@ 0 ®

Pasion [7 Teem|

E10 HSST- Il 2RI FEHIXRDIG

20234 %74 ((E2684)

FRAE = ROIRAE R R AP INAHSST- TR B AR, —&
RIAIE & H AR SRS B R, AT T 5AH
AITTE SR, AN E ROV IR E, SAH &R
LER AR NI E R, Rt A] DA tHHSST- I1 ANk 48
DA hn B H AR 0 B BB AR E 1 R AT

(1) HSST-II 2 ASHE N T 1Y E R4 & — REIR
W, OMHEEZI90%,

(2) HSST- I fEZEBKIFRIERPARE, 2
[T E R AR A il R B R KRR, 6
BRI ER., DB RPME, ERBKFE
MHSST- A E MY R R EZ 2RIk E, Hikz
T AT [F],

(3) HSST-TI ek tbiskaE, RREDAE
TR ChE) REKAK, ZHEHEEE T 51
THETFIME, MNmfaE 7 &S RE%,

(4) HSST-IIfE @ PRI T T2
HORERE, SHHEMaEERNESY, ZRLLaER
T ARG

(5) HSST-I £ HAFMAIFETRE, BA
FR1E, RAERMSHEBIANTS, HIES 4

puls4

10202 -

Paten [7 Thila]

E11 FHSST- Il £/ pREER TR IS I8 S HIXRDIE



FERARVRAK Y o
(6) FHSST-MAFRIIRAE VR, BRI
1, Mi%A ZBRAHBA RS, BBIHSST- 1/

W55 B

R EmI, 2002(2): 40-42.

(8] RMF, Tirs, 7ML, £RMERERMNNMENNAI]. BF
Tk, 2001, 31(4): 67-68.

9] R4, SHER-HERMWNHRHEN]. BRAUEILES,

2002(2): 3.
[10] 17ER, 1R, NG, &F. HETEEFTBTIER ZEBR WIS IER
te#R[J]. BEWF Tk, 2005, 35(3): 153.
1 H3ER, SEER, R4, . S-BRZERMIVIZE R[] BkiE
RFF A 5455, 2002, 12(3): 115-116.
[12] HEF, S£7R, X%, F. IHELERENTS- BB EL R A 14 RERA R
WRV]. BAFE &S, 2000, 23, #8F1: 207-210.
(13] BEAX, 7oiF, B2 . HT—AEBARM BT — B IRE R R
Fh[J]. WAL, 1999, 19(6): 18-20.
EM, RO, TET. ERTVKBEITAERRRHEENR].
FEEFASITLESETI, BF, 2003: 51-60.
[15] &M, 1RLL, HEN, &F. BIR TSR HIE: 2L01121390.6[P].
2003-02-12.
(16] e EREEMFFAFARITEURAZRS. BRER ZHER
$RIRIE TS A SHEEIRE R ZREBRWE M D XSTLITE(UA: GB/
T 19421.1—2003[S/OL]. (2004-06-01) [2023-05-26]. http://www.
csres.com/detail/59815.html.

IRGE Ve B HLA R 7> B BC i 17 As e 1 R AT

SE [11

[1] ERIREE, Y874, RLL. TRODRTIBIFISHBR ZERMINRES
RREFZE[J]. REEE AT, 2003(4): 62-64.

[2] #EF, MERBE. ERBTIN—LEHRHEC]. (BRRE)FERAKL
FTWFMTSIESEE, 1M, 2005: 69-73.

[3] ERAIE. BB & ERMAIEEE. SIERESRAN]. #
ERE&T, 2001(1): 34-37. (14]

[4] REER. BRE R THEBM (BB WRRSITIE]. FENTEA
STk, 2003(2): 60-63.

[5] #REL, HAER, HAHE, & BIRTHERW—IT— R ERIEREIFII].
BRAFEREE, 2000, 23(4): 25-27.

[6] 1REI, HRBHF, TEM, & METHERBTBER ZERWN SR
S4mRMRU]. BAKFEI, 2001, 31(4): 15.

[7] #BIGFR, M BH. BIRE & ZERWES DRI A]. FE

Study on the Quality Stability of Layered Crystalline Sodium Disilicate
Analysis of Phase Transformation Characteristics

XU Haitao
Shandong Guanlin Enterprise Development Co., Ltd, Dongying, Shandong 257091, China

Abstract: In this paper, the quality stability and phase change of crystalline layered sodium disilicate (HSST-II) in distilled water, hard
water, ordinary washing powder, natural storage and other conditions were studied by the method of XRD . The stability and phase
transition under different conditions were investigated, and some results were found to be inconsistent with those described in some
literature. The research results found that HSST-II is unstable in low temperature and low concentration distilled water and tends to
change into unformed phase easily. It can also change into unformed phase or § phase easily in high temperature and high concentration
distilled water . It’s comparative stable in hard water. It will change into o phase easily in the spray-drying process of ordinary common
washing powder. We also found that the crystal phase of HSST-II is not destroyed in natural storage for a year and the crystal phase of
the concentrated washing powder produced with HSST-II in natural store for a year is not destroyed too. The natural moisture absorption
has little effect on the crystal phase of HSST-II, and it is suitable for the production of concentrated laundry detergent using a post
ingredient process.

Keywords: crystalline layered sodium disilicate; HSST-II; quality stability; phase change characteristic analysis
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RZTERFnPRE. 2B, AESE
B9 E

TER ZERTE  RIRIK
ARHRBANERAE, 1HERE, 222000

B OE: ARO- (4—ALF) ZAEB R % AT ANA 5 XA P B A MBE B A RIF, EET RN
A AT B R AR, AR SMER 2280 nmAli R T B A 7 F Se P EEE M R 0 & 8RR
Gikik, FRTHRITANEME, 2R TE-I5, CR-HAAR-IFHMrEEE, RREREN, RL=
B P 09 5% B AL BATAN)G T FIBIF 5B, A ke E H96%, HmlfkA1 me/kg, H ik LAN
RIRE) . AMREAFRE, EATHRIBART F b FEE, LB REEYRIESH.

R EbamE itk RO B, VB OB; AR

PESES: TQ658

RO BEN S polyethylene glycol, f&
FRPEG, Z—LZE5M, # ZNMH Tl miT
e 77 FE6 000HY3R L B IL/EPEG6000, 1H

EH R dede, AF, EBAFBARG SR
M 75 # 8y TAE, E—mail: suguiyan@shenghongpec.com,

20234 %74 ((E2684)

NERFRIREE: A XERES: 1672-2701 (2023) 07-38-05

MaTRERNRIZE (Mr<2 000) & HE
AR R, HTERE. LR, FEMH
MEE, WEATI ARG, WPk,
X2 FREGHNRIE (Mr>2 000) EHT
BE. FRRE BB, HIE, BIRMEFCL W
Fo MEERAZE A AS B0~ fhEE A, R I AE 340



FHILR ARG, HRIINBOEIER, K —fhE
I ERZ ARG M R, Cf. ABRS &
M7k, EErFRAE, BS L ZBTAGEESE
RN, B FEITWAREHG/T 4134—2010
(TR =FE (PEG) ) FHLESEINRN
o (FFEZHL) 20204EMR 2 FE4000f1R 2
6000 IR T A RN AR, M
JEENE RS E, TXTZB., AESEN
TERRE R IR, A EFBIHERAO- (4-fiF%
%) BREMERRRERA MO AT, SRA®ROR
MHE D, REIRESTEE, B TR CER
FlF= R, B, AR S EIIE %,

1 L&
1.1 %38
BEAHEIELLC-20A: BLUVAIIES,
1.2 A5
O- (4-fHET) HEMIRER R [PNBA]: 4
>99% (w/%) o
O- (4-H8E) ¥ 5 e 4k R 58 0500 78

W5 B

(PNBAIHIER) : BfR4.6 gl — S #1100
mlKH, AIAS500 mg O- (4-FEEETE) FHEEFLERER
#h, AREMMA60 mIFEER (1 mol/L) HHES, @
It it R AR XN PNBAZKIE R HEATIS I8,  BRZEER R
K, #1100 mlta el = PRz 204 L i FIPNBAZK
BT ES . TERF R R R IR AT AR A R 77
1.3 BIBRESRMG

W1,
1.4 B H&E
1.4.1 ®EAEEIERECH]: FREX99.5 gaaliK

100 mIBEMAH, AR CHIHERH IR E Y R
0.3g. ZB0.1g. FE0.1 g, ¥5HEFI0.1 mg, B
2 EETNEEEGLh, B, RSN+
B2H 53 R P VA BRI i A VA TR R P, ARG i
TAAES °C R IFIL

1.4.2 FRUERES IR ATECH] . MARIE fE & IA TR

o RERRFRE0.5 g 1 g0 5g. 8g. 10 g&
100 mIA&EMH, FKMEREARZEZIE, B,
ITEIRAES °C AR B E B B A B0 7 T

1.4.3 Z33IFES.0 ml PNBAIRFIAR 10 ml

®1 BIERIERN

i G

st (RFAED) i 1Al /min A ZfiE/% B 1 g/LAYRAIR — S BoKIA TR/ %
0 30 70
15 75 25
17 75 25
22 30 70
25 30 70

BiiL 1.0 ml/min

A Symmetry Shiel.d PR-C18 250mm X4.6mm X 5um

RIS 30°C

iR 20 pl

RIS 280 nm
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R, MANL.0 mUARK AR, B A HE
5o BEANRNAE TREN LER, =R ™
430 min,

1.4.4 FHNEBITERE, WEHERER, &
IR EER, BomRERIER, SMERED#
BEZIR, IEFEMERN M EER, ARIE SRR
XS R FE (mg/kg) FREUH 5% 16 [ R SR S
CEEFITRRE 00 B ORI R, DACR B I [ 1,
HMRIETE &

1.5 REFES TR

1.5.1 KFIRREBC I AL25 % /KA TR

1.5.2 FH5.0 ml PNBAIRAIA R E10 mlx
RO, AIAL.0 mURARAR, RS HHFES,

1.5.3 WEMNRMIEE TREN LER, =
IR RH430 min, F0.45 umid R BRI TR
JEIERE, AR E NN A G, SR EIg A
K1,

1.6 &

1.6.1 XMTEARZEER, WEHATERE

1.6.3 AXIHEZEMBEECEVN S E
Wi, ZEEMINEE)
Ci
mX25%
Krf: iy NG TGRS B S 56 bR 28 AT AR Y
HIXIEERIIRE (mg/kg) ; mAFREUIRFE
R (g) o

(F

W:

(D

LZR51ie
2.1 ENEE

TEAE—E B SV RIIR IR i A p HAE 12l
FHETNH0- 4-fHEY) ERELNGERIR wh /A SN 4=
FRAH RIS, 7E280 nmALFI A SAME AR, PA/\
BeEEERESE VRN E AR, AR i RGBS it
RIAR RIS T EEAT ot MR SMRIEERIER
LT E BT, W REA B T AT L A
AR BRIIR AN 5 B
2.2 friEdhx S1EMR

e “1.47 FTRRIRIERSHAIE (R

L EMIEER, RFLE, M NAE G H 2) , SRV DARE B BE 5 TR B D R AR AR, R N UG T
T2 H R T A, NP AEFRIFATERME BT 007, 1SR 2 M

1.6.2 XNFIRKEMR, iR K e 5 HEXREL, HRIBEEEELLS/N=3, HtEHE, &
PRIECGRES AR AR EE (mg/kg) I, AERREAEHR (83) .

mv Max intensty - 2.7 |1 225
T Yo ST W EEE
20
207 ﬁ
o .-Jl - 4 L/L %

0 Py 10,0 125 120 s 200 s mn

&1 PEG4000LHiE
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W5 B

]2 WS RECERE RN R, 28, A, HiFe ke
el RS RS -5 PRI IR FE DOSEAT IR IR B, IR0 4 SR 34,
il >0 o8 52 MBATIH, % AR, AR
Fritk2 11.9 10.7 10.3 ;i B N
b4 80.6 80.6 80.2 M7E
RIS 101.5 100.5 100.1 2.4 BEERL

NTHRZFTENR_EEHRE, 2. A"
MEEIHIFR MR ZR R AT AT DAE Y, HEE- EBSEANINESNE, RIRAFRAEHIPEG1500,

5. ZBE-5. NEE-5 LRy, RiliRE (K, PEG4000. PEGO6000SEAEREAT 7 MIE, Z0Arah iR I
2.3 hntwEdERNE %50
IR 4000 EE N AR, HFRRERA MRS AT, E 6 R B T A AL R Y

3 BEBREMLTEX R

WS B ZM8E/ (mg-kg?) 03 e AEI VR 3 XA PR/ (mg-kg")
1 FHEE- 5 5.0~100.0 Y=62966.0x+40511.1 0.9999 0.1
2 -5 5.0~100.0 Y=43208.4x+11028.9 0.9999 0.1
3 PBEE-fi5 5.0~100.0 Y=29534.1x+9023.45 0.9999 0.2

=4 AR ERER

- ZISFE":.‘"E; ninE § IARENEE/ (mg- kg™ TER AR Fi50E
/(mg-kg™) /(mg-kg™) 1 2 3 4 5 RE/% I /%
FREE 6.91 7.06 14.08 14.11 14.04 14.05 14.01 0.27 101.2
L% 15.27 9.23 24.07 24.19 24.17 24.15 24.13 0.19 96.1
]S 0.61 9.07 9.36 9.41 9.40 9.35 9.29 0.51 96.5
R_5 KEFNELER Bfii: mg/kg
ERT PEG400 PEG4000 PEG6000
B =] g ZE A g ZEE ] EAEE ZEE (5] iE3
17 7.25 11.15 6.63 10.91 15.27 11.61 20.79 29.94 17.96
2° 7.32 11.17 6.67 10.93 15.31 11.54 20.89 29.77 18.05
3* 7.25 11.33 6.69 10.94 15.22 11.49 20.9 29.81 18.04
4 7.35 11.01 6.63 10.89 15.25 11.59 20.85 29.72 18.05
5 7.24 11.54 6.69 10.78 15.39 11.63 20.86 29.76 18.02
6" 7.36 11.15 6.71 10.76 15.31 11.63 20.03 29.99 18.02
) 7.30 11.23 6.67 10.87 15.29 11.58 20.72 29.83 18.02
RSD/% 0.75 1.65 0.50 0.72 0.39 0.48 1.64 0.36 0.19
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T, W, JBE. TIBERYRE AR R R 22 R m B
1.65%, AIMIZTTIEN RO EHRHE, 2. W
EERUIE B A R A EE M,

3 &g
KR ELNRZ BRI HHHE, &
. IS BAME KR 7R, BA M a]
 BEMEERA, ARZZERY R H
B, CBE. WESENERM T —MUIEaiTH
TIN5 o

o B

Sk
EEEE, 1R, bEEE, & RS TETREASHNHPLCENE]. 8B
S5 Tk, 2013, 28(2): 42-45.
MW, KELE, BE, F. BT TEMEANBRENEMH TR AR
R[J]. hEZk, 2021, 30(14): 38-41.
BRI, B, kA, F. HEiTEN-SRREEE AR NES
HEMPSHES FRENEY[I]. PEFERERRE, 2013,
20(12): 46-48.
IEY, T8, K, F. HPLCRRUE B8 % reEE i/ o FEEA
AEA]. BRE TV, 2018, 33(6): 41-44.
ERAHUERELR. PEAREMEZS: MWEM]. b3 wF T
R4, 2015: 615.
HELUREEETITEMEARAZRS. TWRZ ZE(PEG): HG/
T 4134—2010[S]. b5 R Tk kR4t

Determination of Formaldehyde, Acetaldehyde and Propanal Content
in Polyethylene Glycol Series Products

SU Guiyan, YANG Mingrun, SONG Lulu
Jiangsu Sierbang Petrochemical Company, Ltd, Lianyungang, Jiangsu 222000, China

Abstract: Using O-(4-nitrobenzyl) hydroxyamine hydrochloride as derivatizing agent to react with carbonyl compounds in the sample

to generate oxime, a high performance liquid chromatography method was established for pre-column derivatization, using octadecyl

silane as the stationary phase and using ultraviolet detector to determine aldehydes in polyethylene glycol series products at 280nm. The

derivatization conditions of the samples were investigated, and the external standard curves of formaldehyde-oxime, acetaldehyde-oxime

and propionaldehyde-oxime were drawn. The experimental results show that the residual carbonyl compounds in polyethylene glycol

can be well separated after derivatization, and the recovery rate of this method is 96%, and the detection limit is 1mg/kg. This method

has the advantages of wide measurement range and low detection limit, and is suitable for the quality control analysis of formaldehyde,
acetaldehyde and propionaldehyde in polyethylene glycol series products.
Keywords: UV liquid chromatography; polyethylene glycol; formaldehyde; acetaldehyde; propionaldehyde
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PR G 1 &

MR er E AR B FREC R BRI AR AR A

KN REM BANE B &
M EMEERRBRAE, I77M, 215000

B B wTRABEAALE Y AN IRRRARGBIR . BERY ., BB, FH. XMEF. EvF
M. XL BUBRR B EERRT LT A A AR AR, MATERGBAR AR LERE T L5 R
Ko BEAIA BL@ A BT A S T LTI F B F e R BATNG, SRR B 69 e xR pe e A

PR ST B A A T ey Bk

EIE: BRE R, DRk BEEFR; EUVER; USCiEL

RESES: TNS73.93

1 5|8
B % 7 5 B T AR FE B S8 R T R,
TR TR EARAEAT L A (3% 4 th SR BRI T, T

KA. HAEFIKRE R AMOLED B4 4247 4e it 1%
& AR B AL B (BA2020039); A2 A2 K &
JE AR ERA) A ARBEZ B E LA (CSRC21050 ) .
VBTN R, ALATR A, EBHR 6 AR @R
A AR, E—mail: 279232192@qq.com.

AR &, WAL, TRHMATEARMK, @
M, FFREBHFILH A, E—mail: leihu@kzonetech.com.

MEMFIREE: A XERS: 1672-2701 (2023 ) 07-38-05

7 AR BTG RAE A N, (AT R R
TR LA RN A, X R TR R AR RE
FHHEMERAR L, RN T EERER, W
AW B I IR) R B R R B O e it FL AR
WV R, TSRS RS Eonas (thin film
transistor liquid crystal display, TFT-LCD)
JB FH R it S 7 T AR R PR AR S 8 e LA 2L & T A
s ToREMRHFES (array) Bk, EEIECE
(color filter, CF) HEM. WHEMABIIREAEHE
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MR, R, & T E R E L L @S Array
TZ. CFLZMME (cell) TZ, HPRETZ
NAEFES RN QLR IR IR AT/, i
HEMEGE, 1EFEPIE0R G s R E A BT EHEAR
IR SN, FEEZSRAE T FES AR ik
FERREAMCHAT X &, Rl K IMEINERE RE 2
AR HEA R B R E Y, Hod R A E AR,

Horr, FrRERAT TR AETF TR N CFEAR
RIRAT LA, T ERR 5 AE LR AR,
EHEF—E RS, NSRS TR
KRS BE FwEe, TS MEEREMN, B0
- B A R T R B 2 B R R HE S B
WA ERIIRE, TRAHECAZE AR AR EER S
EREE, Fitt, WEEHAERRER D TR —
TEREE ERACHEVERERIRM, B, EoRasHIAT
£, Wi RIS BRI A2 MR, A IR AT &
Bar IR B RS U E

2 EERRFHIZHIE
AR R R A R R A RO R W iR L, T

PI COATING
CLEANING

@

Rubbing

FRRELEEEK, N THRESLCDM™ mbiE, 84
AR TEX, fELZHEL R BEIRREDN
FINEEE MR R E, MMEMLCDRE, A
[FRERAT TP AR N BiiE R~ 4o 5540 (IR/
UV) BB (PD &M —>FE -
ft. HaTERNENZEREARERY; IR/
UVIB AT AR IS Bt (IR B e id; PIIRTH 2
PR ENI 2 E AR R H, WEI2FR; FE (kAT DA
T A f6E PR e I R A BB 48 R, (EPIHI A B
FEE, 55 AINBC 1A B R T N 2 R B S, 9 TR Ik
RibT Y, WEBMATIM TG, FECER 2
— S A A R RE R 2R, If BRI R4
Rt S5 I T 1 4t 78 RS e P

FiC ] R R A ) o B 0 1o 7 BT 75 O i v
ENMIZITEFT/CFEAM b, Hr, RREA: AT 28
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APRMR b, EA/NGURFARH, HRZEPIRIR
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PR A J5 (K] 3 BB A AL BN, SR 5k B T
5. KEY; B BREMREREEAE, BN
HEMENTRALSE . A, SRR E
A IR R A ROR — BB 93 2 T IR AR B 2R AR R HE T
AR, BRI R,

3 NVHSEAERAZE
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AT RIS Ve EAR A TS e R IR AR 2, LA iR
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PRSR B [A] B IR AT AT TE DERY B B O R BRFURL 5
Yy, @EFRCFETFRY); ONEEFGEITRE AL,
RS LLRIFRTETRRCR, FEEEMAETE.
YIERTE e, TIRIETEE S MG UE 77 ok Bt R
AT RbFRY,
3.1 FFk
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B RS E RS R, TE EEHES
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(1%~20%) . EEE (1%~10%) G&F) K
Ko EZHETIFE FRETE R B G EKPARE
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T A (s Y BN T A PR A R REA T4
3.2 ¥EER
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P o2
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JEH 2 HImFE,  SEBR AR H 2 MR PR 6 1S 1
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2% IR AR A TE K E R T E W R, BR
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E4 mi ZRABUATE
A.Nozzle Type BJ; B.Slit Type BJ.

PURIEEAR R A RARA B TR &, FH RGN
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3.3 FEiFH%k
3.3.1 EFFRINER (EUV)
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PA_ETURTB DETT IR AE IR B2 AR, 78
REE S/ L e NI RPN IRV E SR S
X LR R ROTE DR 75 I0EAT 1 U390 ELA,

ARAERBEARTEE, ERERENMNK
RITEMEERK, PR IRR ZRMEE
L, B AR IR A 7= Ee B B R L 2R SR Fia b ok
FRE LA, MMSERUCH L E, Hin,
RAE b TR E AR AR, Al DOEREAR
T AR A TE B -

(1) X T2 A bn AT il A 21 2 5 2R
#r (TN-LCD) JBItEkikss: AR LB IHRITE

BRI

— ZHARE TR > HPMIE T~ X T4 4b
TH-EUVER>RAI-HFRL

(2) X T ZiEbrmpI iR 2 & (LTPS) |
AR —HE (OLED) iBEiRE: AKR—=EUV
U= ZBVEHRIVE—> AR B~ HPM] B L
—IKFEBOKYE (Alik) -2 ST TR TR
—EUVIEE—>USCEN (A1) —»al—>tk,

5 £ie

ZR BRIR, RS Tonas RYBC A IR IR AT ATE R
AR, RIS V7T R MO RTE Ve Z Rl
AIFEEC, @20 DAF LU E AL B0, ARAE ™ dh Y T

R1 BMFRFG ALK

F= mA ThBEH A e
eI >5 , —A [IF5 Bt
1 R R BRI R (S5 pm) , —RUB{FUMATIET

ZH, G, AV ERERA B &

it (e —EimE, £

2 {LEEET
<40 °C)

ZBAEIERIBIERR, TARYES R
A7

ERERY) (1~5um, &EFH1~3 um) ,

B SR S ORIR AT R R e

3 R%ﬁ’%‘ 5T& ﬁﬁmﬁ??ﬁ BRI =R h S T EN, S
e SHEATYIERR, R 5 4 S RO
BRI BE W (7 R

FIRTRY (1~5 um, EFE1~3 im) |

L WSS SOKIET R R R ,&%;;ﬁ%fégﬁﬁ mmgﬁéa

s SHEATYIEIIR, AAE 50 e PR ATET A, -

7

5 EsEEE

Pyl (5~15 MPa)

EBRFAY (1~10 um) , PEREERL, Iz
THEEVS SEETE, (ERAR

ERRFAY) (0.1~10 pm) , EFFHXARHAN

ﬁ;ggﬁ ggﬁpﬁmf%ﬂ%ﬂﬁ%ﬁ% Wk RS (AR R Tl 22
BE 950 kHz, iEA<1 um)
EATE AT nmESER O
7 sEM OB T, MEREMANME  ANER; BEREEN
(EUV) 5
BEET  RRSESOR S BRI,
s ki AT MR IS R ST R T (1.6~3um)
(USC) i
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BWATERE R, EMd &80 RA A E 2 2700
ST E AR R,
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Cleaning Technology before Coating the Alignment Film in the
Production of LCD Panels

ZHANG Fan, SONG Jinlin, SHI Lijun, HU Lei
Suzhou Kzone Equipment Technology Co., Ltd, Suzhou, Jiangsu 215000, China

Abstract: The main defects generated in the coating process of the directional film include missed printing, uneven film thickness,

detachment, foreign objects, scratches, etc. The foreign objects, scratches, and poor detachment mainly come from incomplete cleaning

of the substrate in the upper process. Therefore, higher requirements have been put forward for the cleaning process before coating the

directional film. By introducing the cleaning methods involved in the existing pre coating cleaning process of the directional film, this

article explains the role of different cleaning methods in substrate cleaning and their importance for the directional film coating process.
Keywords: two-fluid cleaning; HPMJ cleaning; high pressure cleaning; EUV cleaning; USC cleaning
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