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Abstract Polyethylene terephthalate(PET) drinking bottles are a kind of disposable plastic packaging, which are
widely used with a short cycle and a large amount of waste. From the perspectives of saving resources, reducing
carbon emissions and protecting the environment, the recycling of waste PET drinking bottles is of great
significance. Based on the positive correlation between the output of PET bottled drinks and the consumption of
PET bottles, the quantity response relationship among “total output of drinks - output of PET bottled drinks -
production or consumption of PET bottles” was established. Combined with grey model, the waste PET drinking
bottle production from 2020 to 2025 in China was predicted. According to the status of PET drinking bottles
recycling and qualitative analysis of material metabolism, the main flow directions of waste PET drinking bottles
were determined. Through questionnaire surveys and field measurements, the overall level of PET drinking bottles
recycling in China at the present stage was calculated. The results showed that, from 2020 to 2025, the annual
production of waste PET drinking bottles in China would be in the range of 3.7 million to 4.09 million tons, and they
would mainly flow to the recycling system, kitchen waste treatment plants, landfills, waste incineration power plants
and beaches. And the total proportion of waste PET drinking bottles flowing to kitchen waste treatment plants,
landfills, waste incineration power plants and beaches would be less than 5%, that is, the recycling rate of waste PET
drinking bottles would be more than 95% in China on the whole, being at a relatively high recycling level.

Key words PET; drinking bottle; consumption; grey prediction; recovery rate; material metabolism

RXPHR R & —BERE (PET) /2 B VAR — H i Fritie, SREE R AR TR0 LA A 2 A B
(terephthalic acid) 1 £, —.[i% (ethylene glycol) fb & JE Iz PR ORM R, ZEDORME A i AR T AR Y
R G, & PET YORHI ) EZE 4. PET A oA o Bl 2% 1) & T 3% TH 2, Rk NI 7 =K

iris H #A:2021-04-13

EH ST [FZE S0 THRITH (2018 YFC1903601)

TEB B B A2 (1990—), %, AR, -1, 32 S AR MAL B 5 B IRAEATAE, biyyjob@163.com

* BAEAEE XIS (1974—), B, A, 1+, FENFAER T MEARL T IS, liujy@craes.org.cn


https://doi.org/
https://doi.org/

- 186 - REE TR

LERVE

B, PET A A &= AUE IH PET A=A 2
W P EY T EAD SRR SRR
(2019—2020 H [= A ¥ RH T & R i 15 ) b BR,
2019 4F 3% [ & 98 K e it 35 1 890 7 ¢, Horfr, &
PET Ji TSR |5 e Ry 22%, #B i B T HL2S k), 15
BEPRVIRL AR | PRuish 26 RN R B TE YL I T ROMAS,
MYCRHIAEE PET M 5 FLiT 90%.  H TR R
G AR ME B SR B AR, 8 H SRR AR I (] K 58
200~400 4P, 7 PET Jfif2 (75 JL ) S EORIE, [F]
i, R PET WORB & KT BRI M %A,
R — B2 T, 2020 4, “HrRRFRIEA” (T
HE— A s SRS Y IE B A L) S BT R (A
N R B R 075 G R B 1R 15 ) e e KA, B
ALK AL S AR B 22 1 11, s A= 3 3
YIS, XN E K PET IR T8 10 &
JEHH..

DT B A L BB AT S 4, PET 1JORHHR ]
WOR— ELAR LA, (AR A = A TG v, PET ORI
Z 5 HAth PET %R & 76 — 2, [F N & A £ X
PET YORMI A4 7= A 12 F BDSCR 9 R G058 . H AL,
N EA PGS TR ISR PET CRHHUAY [
T3 SR T SO e A R OO R A A X SR R B
AW DL K PET M+ S 71w, BT 3R
| PET YORMHU™ A AN TSGR GE T A MERE K G148
Py B, 28 LAUORH™ 5t . PET i 0y ok ™ &t
55 PET WCRHITH 2% 2 19 15 AH G Ry LR, 5T 5
AEk PET ORI ATH 9% i, BIE PET TORM ™ A=
i DUt oy B, SR R 6 SR R A, F
2020—2025 -3k [E & PET MORHH ™= 4= & Hl i 45
THESR R4 PET YORHMRLIT & HL A, 396 fi i 5
IR PET AR 9 B0 %, DL Ay B i 2
PET JCRb Il AR AL L a0 B A, Skl liofk =
LS A i — TR E PET OB Y
3 H At R AL [ SOK PSR A 15

1 HRA=E

1.1 & PET REHA~= £ 2NE SHN
1.1.1  J& PET 1ROBBf ™ A& il 55

OB Ui R JE R 2 AR 22 A, BRI AT DA
AR YORE YA 2 . ) PET WORUIA &
Bt T 2% T S AG DR E, HI) PET ORI Y 2 LT 2% i 45
T PET A ™A & . BT PET HOBP 2 H T
BEEECRE R i, P PET 0 A9 PCRE = 5 A PET Jil
TH D% B A7 7E 0 25 1 TEAE Sk 5 T i AR Ok}
BPERGET, ARG PET M2 A0 ok K H:

THFERY PET iR, JE T AT MILat, gy iR E Ik
BEE 7 i —PET MR UORE ™ it — I& PET YORH ™
Az (PET ORI % 1) R A BCR I B OC R
1.1.2 20202025 47K PET YORHH ™A= 5 i

TR ARG, B K AR (GM B .
GM BRI LI A5 B E AL, 305 B AR /IVEE
A G B E RGRWFFERTG, K o BEALE 2030 fr
5 bk P A AT PR OB 8B 1 € 0 B A K R
AU BRI BRI

R 00 [ AR EHE 9 L, 25 SR A D s A
JE AR TR A A A A Y ] 5 Y PR DY, A R A A
RUR] 7 55 DX (0], D0 FE ST RO P R sl g5 k. MR
LR 5 R TR A ) B) 51 X=(xy, X, s X)), B
NG IR AT

Xk

Ak) =

(k=1,2,---,n—1) (1

Xi+1

s Ak) ML n TR RS
BRI T 55 X ) Z, AU

=2 2
Z:(en+l,en+l) (2)

BEF R F 31 X 1T 2 (AGO), fifi HAE sl
U Z2IE] Y=, va.. v,), Heri:

t

Y=Y (1=1,2,m) (3)
WAL RT Y, I —B sy Jr R, B GM(L,T) TR
RISy

d
%+ay,:u 4

X a, u AR IKSEL
X (4) FEA T 07 o R R i

Y= (xl—z)e"’“’”+Z (t=1,2,---,n) (5)
a a

o IR LG I 20 SR LG R . SR 1stOpt 4K 14

S SRR ITTETITERT a. u 2 TSBOHATR
5T v, X Bom g s O AT s A 5] R

(IAGO)EBNX = (%1, 2, -+ , &), RAFTIMI(E:

X=Y.-Y t=12,--.,n (6)

4 t<n I, XOWBAMEIF S 24 on I, X0 F00
{EL¥51

TR SEBR R 5 DU AR X % 2 BEA T Tt
{ERS, 22X F



LRR] FEAEAEAE JRIFPE PET PORHAL™ AL 15 [MSOKF- 05 © 187 -
sl = (py PRSI PET YOI B 09 07 1L o HE 2 A 1

Xk

H ey HAREE 2 . Ylek)| < 0.1, WA AR X 2|
R 0.1 < (k)] < 0.2, TTA AR 750 3k 31— fi
IR I, AEA IR B TR
1.2 & PET RAHEFHRENE

BETHIORH MlA 25 { FH 17 450 98 e ) 2, XoF AR
PSR | o BRI S R T A, A A
TUREA AV A AL TR R K . BRBR TR . AR BR R TR
SN [RARARE = B S R BLAS (330, 400, 500, 550,
600, 1 000, 1250, 1 500, 2 000, 2 500, 5 000 mL)
PET MM BT o AR AS g A e Ik FH K | Bl R ik
BhL AERRFR YO = KR i 1 TR b, BEAS
W [ N CRETT S 0 A A 0, HL PET I RUA% WA 25 T
M 1 90% LA EFs . SR AIMACE 231153 s A
PET YRR 3 s, AR

m; FIRIFRLRG PET HORHIRY i, g
1.3 & PET REHREKEITE

WF5E I PET YO A4 4 52 AR 3k R 3 [ 47
i, RIE PET YORMIR NSRS 25 5 Jeaith . 51548
(R0 J3 T 43 B AN ), A 26 12 0 0 At 1 4 o
w0 5 P\ i e B R T AN 2 SR, i a2
FEAE =R BT R, PR TR AL [EOR]
FH AR S 3 AR RN, AT R
PET ORHIAS ] [T A28 S ) o 386 [l i 5 4% 40
{18 X 1) 400 38 140 0 T 3k 20 7 ) A S, 400 ot T 9% i )
Azt A A B E A T i ) S ST AR
5% PET YORMILI ) W 0t (A8 W0 W0, 615 2% 5 2k
A M HERY PET ORM I Z gl 28
I T ARS8 E VR OB R A A . 36T PET IR
RFIRL % 40 5 G T e, DA I A ) ) B AT,

k » ) N >, Ny
m= Z WX (8) EVEHT PET WORHIY) B AR i A2 v A 1] LA K B
J xJ N, N A NS ~ Y
=1 T2 B A E R, TE UK PET YOBHH ) 51 A%
P m RS PET ORHH RG34 i i, g; W, HANA] VI IAESR, W&l 1 R .
HAERFERMA ]} A R
/NPETHURHR
mTS
RPETH R FAEA YR HARPET
B R 2= BAEF R
IEMPETM T Ak
JRPETHCRHIE & &
podsas FEAE AR
PEPETHORH em
MKE REFAPHE
K&

Bl 1 & PET tRAHRMI B BRI BUR S HTHESR

Fig.1 Material flow analysis framework for material metabolism of waste PET drinking bottles
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Fig.2 Results of questionnaire
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