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Research and development of PET aseptic filling technology
and equipment of beverage
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Abstract: In this article, the process of the PET aseptic filling
technology of beverage was summarized, and research progress of
the PET aseptic filling process and equipment was analyzed. The
aim of this article was to provide relevant basis for the application
and optimization of the PET aseptic {illing technology in the bev-
erage industrial production.
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Figure 1 Difference between non-aseptic and

aseptic filling
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Figure 2 Typical process of PET aseptic filling
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Figure 4 H, 0, Sterilization in bottle of PET
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Dry sterilization of preforms

T 52 58 UM G TRV 2 L 5 4R TR M B A YL m e
SRR 7 T 58 BT A OB 2R 7E 63 Uk (CTP) K AE
2% K (SIP) i W L T 2 DL S e 5 34 7 TG T 38 8% v 5¢
. BRTE 8 Z M T PET B ekl ), &
BRI IRV E 5 26 NG B PET J R T 82 WO 9 7 4 TG i i
B Y T AL W I 3 i AN A T L T O KRR b 3R
AN B V5 Yo 1 TR) B 30— 25 0 AIG AE 7= AR L 9 S K ROk
B A 7= LT S 5 AR R E — A Ak Xt I IR R R B P R )
BN 48 hy R M AE = R K 72 h, b & HE &
A% BT DRV T B ] 2428 4.5~5.0 h 55 =R T8 B W ie
—HL TR R 7 AR R S K E 96 b R R AR
FE R % 120 h, 35 PeAd ) 4756 % 3 h,

PET TG B WV BE — 4 LK IR 19 09 1% L &%
PR — 0k AN SR B 3 B A ST Y i UL Y L
B o A 0L i B EE T =
L RS XY T g B SR 100 9 AR R OT bR T K 4
#JFil it COP/SOP & CIP/SIP £ % ik 47 15 vk K il % .
PET Jii G B8 W HE 3 A o s WORL LA 285 20 41 i #4 Jn
P 90~120 °C HIRER , 8 Ad fir A W A8 R R 7E JE ) F
TELRE 2504 T WA B A A T RO ML AR % 45 4 2 X
n] o R e sE XA E R U O 2R T (SO £ RO
RUHEAT A DB 1 o Rk B AL B A R
ORHE FE M b L EE LR A T ) 0 26 7 R AT HE %
V2B ORI T P O 0o o O A S A % N TR ML L E
B b1 1k T T3 5 AR 5050 A7 o R 45 0 - L 7 O B Uk e
Wk TEME SN LR A I AR N AEM T Sl
o B NE T R A S B A R A
WV JE 14 R Ry R — £ AN — R B T S L >
AT —> W — HE A 80— U AL e T i
o7 i Lk A R Y R B AR i T SR R AR £ b
TARHT 2050 $4 U5 SRS 21T .

WV T — 1A L 1) O B R A T o 2 IR i 2 O X
L5 B A I TO R LS MR R T R S LA & CIP/SIP
RGO BB W oK W0, 56 R R L
T 28 0 B R B R BIF T A T R LR
G0 TR TR ORI R R g U 2 R
T T 2 0 22 D v 2 e TN T O B B G Y W O R
TS/ MG SRS R G R ML A ke T
ML B H AR B 0T Al e i o 8 A T L G T O R



&M | Vol.37, No.5

B TT KT A

;[ SIDEL 7\ &) i J1 3R 2l 25 1 thy 2030 A 4 i =X
J1BR SN, B R ok sh A 2 B f T 5 3B T0 R X kAT
B L T R T A R R R AR 2 K
T AL 5 BB R B S0 BT 51 & ™ RS G XU

PERE PG B 1) JC 7 o 5 R 5 4% J2 A ol s R4 o
AR R B AR — il B AR AR KO 25 R
AR A FBHE ACE 19 3 25, b B = PET Jo 1 i 2 4%
R R R R R AR FE R AR L O A B AR T R Al
FH T e B AR 7 v [ TG T 2 0 I o O T 2R A 1 AR
3 PET Joi 3B MG AT brdf

PET Jo o e 4 - R B &R 0 bR il £ 2 A 2009 4F &
AR ISR GB/T 24571—2209¢ PET Jifi G 1 ¥4 Vi 36 A= 7=
20,2011 At P E R T B A SR QB/T 4213—
201 TR LI SRS (PET) I 25 4K R TG T8 2 I 3 ik e
L) A HEMET PET LEB MR AL R MARE . E X
VIR TE R T AR 455 825K, 5 4 % PET JC s ¥ WE 48 4 ™
LR AE S DL M A 77 o B e BOR SR — 2D Ak
Xt F PET JG B # e A= 7= 1) S bt e 3 S 5 48 AR A

PET JC 1 #E 3% /£ 7 &, PET Ji WO AL 7 1t 72
2013 4F KA I 900 1 GB/T 29648—2013¢ 4> [ 3h e #4 2
PET MEWHALY . Ml T 4 A 3 e % X PET i W AL 19
R GE L FER SRR TAE S A PR F RS b i i6
FHT 2R 0 A e DR C 20w ORI S IR R B
HAb B 25 54T % A PET JiRY 4 A gl jie#% =8 PET i
WOR L. HEAh b B AL B 25 o 76 AH O b5 oE (19 35 fif
A7 T ERFRME T/CLIMA002 — 2021¢ J6 1 Wk M E — 1A
PLEGUCARME Y, B E 1 PET R JG 1 Wk E e — 1R WLy T4
S lh B AR BER DL RO 5y 1k L 50 WO R A AL 8 4 R
FE JAL B, Sy TG B CHE e — (R AL Y B AR I T AR
[ Bf 5 2021 45 ply v [ o R4 28 LA Tl B 45 kA 1 1
AR T/CFPMA 0020—2021( PET i JG B4 1 35 4 7= 4%
JC T M 9 R ) LA A2 T 3 AR A H AR 3EAT R
Ve, 6t PET Jif 70 1 7 26 2E 7™ £ 1 JC 14 M 30 i 1 7
P BR DA R 2 AL AT T O .

PET THMEREF=LM =i, L REFHLET 1
R JR B AR PET JC 1 i 4% A5 7™ 2R 1 b o A0 X 358 4
JU IR E S LR AL L AR UEAUE 2009 4 R A Lt ) GB/ T
24571—2209¢ PET i JC I8 13 WE 2 B P2 240, 88 i I - i
R T RAT A R 5 S R A AR TR B G
HE,

I E) L

PET JC 1 E 5 B R O3 W & R 10 WA £ i B 28 1)
FEEEL R T H AR TR, MR RE S
1A 7 i B BRI A 7 S R AR O AR 7 A 5 HER ik &
BB Ae L Rl B WL 45 & PET R EH A K EN

FEEE RAERMPET AEELIZEREMAHRE

IR E T 1R RE AL K L SR REAL D)L A AR
PRI A N L2 5 0 i A TG B BE ) 75 e MU [
18 3o T 36 1 S B R A L A O AR S W DL AR
PPEEDRE s T 2 H 0 T b Z AR R A5 3. BER R
Ky PET JG 5 9 25 A 7 2 HL AT S 19 R4 1, 3 o B )
B 7 3 B 22 B R Y L R PR B R R B R . G
S ARBEAE TG TS Y Y B B0 4 B B B R BE N AF A AT
L J R Wb SR PET Jopi e SR A R I E 25 17 .

5% 3k

[1] 55, AR e, X RS, 46 PET i IR 98 B0 F 50 0 e [7]. BRAR
S LI TN A, 2020, 32¢D: 61-63.

[2] SRAd R, S AR e, BRAE S, 45, PET JHE IR 48 A2 -F i 44 B B 1) 1F
FEHEJR[T). BRI T A, 2020, 32(5): 60-63.

Bl XRS5, WA, WWES, & LT IE 5 H PET ML {f ik 7
AL []. B, 2020, 34(6): 73-79.

[4] GHOSHAL G. Recent development in beverage packaging material and
its adaptation strategy [M]. GRUMEZESCU A M, HOLBAN A M.
Trends in beverage packaging. Chandigarh, India: Bhatnagar University
Institute of Chemical Engineering & Technology, 2019: 21-50.

[5] PUA4AK. VY45 5K PET Jo T B 4R e U5 S 01 1« DORHEAR BE 4,
2017(3): 70-72.

[6] CHU Jian-wei, CAI Yan-peng, LI Chun-hui, et al. Dynamic flows of
polyethylene terephthalate (PET) plastic in China[J]. Waste Man-
agement, 2021, 124: 273-282.

(7] 9035, SR E . 32 3Ok PET MG B e A 7 R L2008 S
AR [T]. POk Tk, 2007, 10(5): 30-35.

[8] CHAVAN R S, ANSARI M I A, BHATT S. Packaging: Aseptic fill-
ing[M]. CABALLERO B, FINGLAS P M, TOLDRA F. Encyclopedia of
food and health. Oxford: Academic Press, 2016: 191-198.

[9] LIMBO S, PELLEGRINO L, D 'INCECCO P, et al. Storage of
pasteurized milk in clear PET bottles combined with light exposure on a
retail display case: A possible strategy to define the shelf life and support
a recyclable packaging[J]. Food Chemistry, 2020, 329: 87-92.

[10] ZRHEZA W) ZSRRAE PET JC W v 9 S 4R 3 6 1 7 U 1 7 22 57 A

fif U TT SR 1]. 12 % AR T, 2015C19): 57,
(1] . 5% F T B 9 258 1A B9 4 1 B2 (9], 9
2019C1D): 76-78.

[12] T k. JO i e 5 4% T2 (0] MR i HeoR 538 4%, 2017
(5): 112-113.

[13]JILDEH Z B, KIRCHNER P, OBERLANDER J, et al

YO AR A

Development of a package-sterilization process for aseptic filling
machines: A numerical approach and validation for surface treat-
ment with hydrogen peroxide [J]. Sensors and Actuators A:
Physical, 2020, 303: 111691.

[14] A8 . PET G 14 ¥% 258 H R & R BIF 5 [J]. Ak R 48 15 %
%%, 2010C1): 52-55.

[15] F RS . 0 1 ¢ B9 B B 5 RBR[D]. & f % & 3 i), 2014(18):
44-46.

[16] LEMOS W, AMARAL D, REIS P, et al. Reuse of refillable PET

219



220

%4 # MARKET ANALYSIS

packaging: Approaches to safety and quality in soft drink process-
ing[J]. Food Control, 2019, 100: 329-341.

[17] MR TE. PET v& 9 56 ity i e 22 SLUOBHA T &2 [D]. BT R 3R K
%, 2017: 67.

(18] ZEEmN . ¥R PET JRORE 9™ b 57 42 £ 11 [1]. 3% T AL, 2015
(D: 3-4.

[19] ZEFTV. Ak A AL & (HPV) & A 2% 19 3% 31 5 A T 3 52 [D].
Toth: LR K2, 2017: 8-13.

[20] ZEH7 v0, BAIA, VE R0, 55, w57 1 L A L AR K
PET Jifi PN 3K T Al 55 28 J0AF B L 20 (0] B a5 W B R % 4R,
2019, 38(2): 8-14.

[21] BOTTANI E, LONGO F, NICOLETTI L, et al. Wearable and inter-
active mixed reality solutions for fault diagnosis and assistance in
manufacturing systems: Implementation and testing in an aseptic
bottling line[J]. Computers in Industry, 2021, 128: 103-109.

[22] KIRCHNER P, LI B, SPELTHAHN H, et al. Thin-film calorimetric
H, 0, gas sensor for the validation of germicidal effectivity in a-
septic filling processes [J]. Sensors and Actuators B: Chemical,
2011, 154(2): 257-263.

[23] KHS-CORPOPLAST G. Method and device for
preforms: US9254343B2[P]. 2016-12-09.

sterilizing

[24] LIMITED S. PET bottle sterilization apparatus and sterilization
method: US9861717B2[P]. 2018-01-09.

[25] Dai Nippon Printing Co Ltd. Method of sterilizing preform and
method of sterilizing container made of resin: US9988170B2[P].
2018-01-05.

[26] Dai Nippon Printing Co Ltd. Method and apparatus for sterilizing
preform: US10137217B2[P]. 2018-11-27.

[27] Dai Nippon Printing Co Ltd. Blow-molding machine and method
of sterlizing the same: US20180001541A1[P]. 2018-01-04.

[28] Participations Sidel. Method for sterilizing preforms and
installation for producing sterile bodies from these preforms:
US8092757B2[P]. 2012-01-10.

[29] Participations Sidel. Installation for producing sterile bottles by
blow molding sterilized preforms: US7806680B2[P]. 2010-10-05.

[30] 5K % . BB R A & L T A A B HOR 9] 1« Yokt
AR %4, 2019(5): 50-52.

[31] 3k %, RhifEe, Tuish, 5. Al 1 T PET A & 19 0F
FE I TP AR SEHE [T, YOBF Tk, 2020, 23(5): 52-61.

[32] 7R RE, FRIERS, AN TRIH, . % TR KO 3 ik vh e A4 1 L
S EAFRAL I OB T, 2019, 22(3): 37-41.

[33] VL5587 35 22 AR R ML ARBE O A PR 2 . — il vl 7 2% T 25
CN109179302A[P]. 2019-01-11.

[34] VL7587 36 B A BEWLBRUB A A PR ). — b Al 7 B2 O 1 5%
H: CN109896088A[P]. 2019-06-18.

[35] VL9587 55 B A AR MU AR A IR A W) — b L 7 SO0 5 % B 3
B CN208995123U[P]. 2019-60-18.

[36] VL9587 35 B AL A HLAR B AR A7 IR W) — il ) Fls 77 SRR B 1
W T i — A 23 . CN205115020U[P]. 2016-03-30.

[37] VL9558 5 B AR A A IR . —Fl PET 25 i A0 ik w3t
N6 K B % B CN205740330U[P]. 2016-11-30.

BE 2358 [ 2021 £5 A | R@SHH

[38] Gmbh KHS. Method of sterilizing bottles with electron radiation and a
sterilizing arrangement therefor: US9302896B2[P]. 2016-04-05.

[39] Ag Krones. Method and apparatus
containers: US9155807B2[P]. 2015-10-13.

for the sterilization of

[40] Ag Krones. Apparatus for the sterilization of plastics material con-
tainers by means of medium-controlled electron beams:
US8961871B2[P]. 2015-12-24.

[41] Hb [ B T LB B 2. G T R BE — 1A BL B M L TCLI-
MA002—2021[S]. dt3<: 4 [ B MAr i {5 B F &, 2021 1-13.

[42] FREE 6. R E B (A ) BRSO B L 2R T[]
HLAL{E B, 2013C14): 1-7.

[43] %22 2%, JC 14 %6 e & T R R S58 [J]. BHEL BB 5 B,
2017(9): 77.

[44] H EHLBR TV IR 75 25 B dh E1 5 PET ORI H: GB/
T 38461—2020[S]. db3T: o [ br ofE i A AL, 2020: 1-3.

[45] ve BIA0T I 03 AT KR 2 1. T 2 8 104 o s 8 26 1) 7 125 DA B R IR
THE RS HL A T 2B R 48 CNI111170250A[P]. 2020-05-19.

[46] KHS B8 0 300645 B 524128 5. DB fL 0 e W 2 7 4%
4z 25 5 P HE 5 1Y 25 4% 1Y O 1R 3K B CN111491865A [P].
2020-08-04.

[47] Gmbh KHS-Coepoplast. Method and device for filling containers
with carbonised filling material and subsequently closing the filled
containers: WO2019197337A1[P]. 2019-10-17.

(48] PG 75 SR B3 22 7). P RT3 7 ot 9 2 22 A il o 1) T 2R BT Y
] JiE B T 4 BL 45 CN105731337A[P). 2015-10-29.

[49] e 30 B 5 A R W) TR ORI S8 B0 A 18 D7 3 R 2
#l: CN111071972A[P]. 2020-04-28.

[50] & B30T 28 vl . P 465 2 78 77 it R 208 B 4 4% o B S ST 4 A
#%:: CN110655025A[P]. 2020-01-07.

[51] KHS & FRITAE 2 ). T 5% R 40 sl B ML 1Y 2 8% 2B T 1
CN104603046A[P]. 2015-05-06.

[52] KHS A7 R 3T 2 7. T ORI 5 5 4 10 T % 50 1) R i 72
{23 %%: CN111542488A[P]. 2020-08-14.

[53] Gmbh KHS. Magentorhological actuator for a filling unit of a bev-
erage filling system: EP3645449A1[P]. 2020-05-06.

[54] 3¢ B9 3 8 03 A BR 2 W)L BB 9 e PL PRy B
CN105383042A[P]. 2016-03-09.

[55] VL9587 35 2 AR HUBRB 0 A RS ). — b 1 B 1k TG 1 9 5%
HL AP 2 AU HS 125 - CN204454523U1P]. 2015-07-08.

[56] VU A5 S 2t B¢ JB 03 2 ). Al 45 oo o o e A R HL 4 o O ik
CN103183300A[P]. 2013-07-03.

[571 K B A B Rl bk =X 25+ 0 T W 6 R B e H Ak Oy B
CN110520380A[P]. 2019-11-29.

[58] K H A< BV Rl Bk 3K 25 4k JC 7 9 B L B JC T R R T 1
CN110621609A[P]. 2019-12-27.

[591 5 B 407 1B £y 28w TG A 25 U 1 I K¢ CN102530812A [P,
2012-07-04.

[60] Participations Sidel. Method for producing a marked container
comprising a step for marking a preform: US10913197 B2[P].
2021-02-09.

[61] Participations  Sidel.
US10370234B2[P]. 2019-08-06.

Filling device for filling machine:



