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#|Z5TVk pharmaceutical industry
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Al G R, TR W e I8 Bl AR S R B IS T B B 25 0 A R 1 — B I sl e 1 IR
SRS .
[RiE: GB 37823-2019, 3. 2]
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34
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TR A 2 i JEOR) B 2 .
e AR TR O i) . BEDR TR 2R
35
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F F — AN 15 SR B — R A Ak 2 BN AR 72 25 10 R o R
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CIZGRIEY . 29 HBhmeGAa onEel, A r=rp 2. Hh 2Rl i Y S A 2 e A s B
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3.7
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[Ckdi: GB 37823—2019,3.10,17 {54
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ERHEBVY volatile organic compounds;VOCs
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KREBERS, tail gas from fermentation
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HS®BE stack height
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ki 5  enterprise  boundary
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FEY benzene homologues
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3.21

SHESTiLEE high efficiency particulate air filter; HEPA
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BRI E regenerative thermal oxidizer;RTO
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(FERHE)
AHEAHM RS L ITHIBIRE

C.1 FARHMERAFHBERNSHRE

C.L.1 P Ris R ik, JCRRE N T2 MR R R LT R e 2 A, & R — 1R 4%
MR M =R L FIERE R HERE, BARSUR TS e, R LARTPIR A S5 AGHF TR IR T 3 =R
e VA B R B R

C. 1.2 SERHEIE A AL = S VFHEBOE R S B IR IR C. 1.

RC.1 FARHBEBRRAFHBERSERE

e ¥ Y15 ‘“%;’ﬁﬂ‘*ﬁ 5 U H s B
1 NMHC 2.0
2 TvVOC 3.0
3 ki) 0. 36
4 REM 1.6
5 A 0.1
6 I 0.11
7 ES 0.1
8 i 0.2
9 R 1.0
10 R 0.1 25 i) ml A 7 AR
11 AR 0. 36
12 FALE 0.18
13 R 3.0
14 s 18 <73 0.45
15 B S 0. 36
16 ey 0.073
17 =& 0. 45
18 74 2.0
19 2 2.0
NMHC. TVOCH 25 BR300 = 90%4L A T dt ey SO ViFHEOE Bk b HRis i) 2 Bl e = 95% LR T dse ey 70
VEHEBOE R IEbF
F 3. 1058 SUHGE .
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C.2 FHHAEMAEXSHHERE
C.2.1  ZFERHFR S R RCE R C1) .
Q=Q1 +Q2 (C.1

e

Q  —— HRHFRE TG R RGERR, AT s AN (kg/h);

Q, Q——  HEUE I AHES 20075 R HEBGER &, b T st/ (ke/h) »
C22 “FHFHFHE&ERERC2) HE.

— l ?
h= [ (AT HRY (C.2)

FivaiF

h — AR R, A Km);

hi, hy~— AP IMHARE2M &, BEK () .
C23 FHHAFEAALEZA(C3) 5.

FREFRENALE, NATHERE IR HE R 20 L B, A PR U R A S AR R R
RIBEEE(C.3)

x=a(Q-Q)/Q=a Q: /Q (C.3)
I\:'—P:
X SR R LA EE S, A K (m);
a — RS EHR 20, ALK (m);

Q\ Q'l\ Qz__]ﬁ‘l C2 10
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D.1 #iHR

MBFEARINL. OmL W, R RYIAR HER 208 ZR0. 2mg/w’ 5 HIZR0. Smg/m® ; Z7K0. Bmg/m* ; .
IR O - IR, - 2R, 46— W) 0. 3mg/m’ ; K AHK0. 3mg/m’ ; —HIZR (L, 3, 5- =1, 1,2, 4-=H
#. 1,2, 3-=H%)0. 3mg/m?.

D.2 HERE

B EY (S FIASRRE, FEANSHEIEN, SFRMEOCIERSE, HEJIEE TAemEm e, Ll
B 1a) Pk, 06 i (BRI T AR A AR .

D.3 FitFEME
ERALSE B 4 F T R WA R TIRY, xd E e A AR, IR HC/MS  Etk.
D.4 XFFHH

D.4.1 R EZWbrilE Ak

TR IR, LK, THIRCH-THE, M-SR A TRIR) . KM, =R, 3,5 =K, 1,2,4-
ZHZE, 1,2, 3= 5E) BIbRES .
D42 RESE

MG R R E G A 2 T 53U TPVF R 2% (Tedlar) #5108 B <AS, A ol ERFESH
FI RV IR (Teflon) M B8k, ZE KRRt — AN alFF i R H, a8 540 2 Uk
WAIFR A R T B SRR A B 2 D L1, R 40 ik B 75 00 5 2 R i R R ORI s SR B AU
BRI -
D.4.3 Al glE99. 999%.
D.44  =AiE A 499, 999%.
D.4.5  SAiER: 499, 999%.
D.5 {X#MEE
D.5.1 PBRAESE UL, 2 iS5 FF & B R AR HERIA RIETEE .
D.5.2 “SAMHEEN: BAEMAASRBRED, vJREFTHR, A ZEE T (FID) . BifEdE b
HE A 3l B 5 43 388 A I i PR R 203

D.5.3 ImL. SmL. 10mL. S0mL. 100 mLiE§f %
D.5.4  BAIE O HP-Innowax 30mx0.53mmx 1.0pm, BCE Y JAh 55 2% B 41 i .

D.5.5 ISR AL HARZRMFENIT32 FOHKESR IR %
D.6 HRREMRE
AERHERE AR EHZEH T2HAERT. AREFNARHESEZTELEHFT, BAKRF,
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24 hN s HrseEE,
D.7 SHREE

D.7.1 SMHAESEFZA4

Feii: ®IHIRES0°C, (457, 5 min, LA25°C/min AR TFE140°C, {#FF10 min;
BERET: ASMRERE, RE220°C;

AL SAEE, 9mL/ming

Fr&s: iRAE250°C,

RIS & T2 HOL 20 7B e HE, IR e FID JR2R7EF S HEAT#E b o i

D.7.2 TiEdhLRi2 5]

PRI HIZR, 2R, WK, RO = HERIARAE SR, D, 1 Hhui B EE G 2R R bR
S A (mg/m3).
F=D.1 EZRPIRESERERE
CROVSE TR IRIP S

. - - - 5 i ] -— = _— 1,3,6-= 1,2, 4-= 1,2,3-=
FELR LML Doex | o | | PP s T IE:

1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.3 0.3 0.3

2 1.0 | 1000 | 100 | 100 | 100 | 100 | 10.0 0.5 0.5 0.5

3 | 200 | 200 | 200 | 200 | 2.0 | 20.0 | 20.0 1.0 10 Lo

4 50, 0 50, 0 20,0 50,0 20,0 20,0 20,0 3.0 3.0 3.0

] 100 100 100 100 100 100 100 6.0 6.0 6.0

6 150 150 150 150 150 150 150 10. 0 10.0 10.0

FEAC B A AR UMOE I SUR R OGRS, IR S H R0 (WD.7.1), MR 2= kAR
Eo HUmL HERE, DAEITRL (W) i, 25, WIZR. 22K, ZHIZR, RO =W RIKEARAES, 2
il TAEMh . 2R WbriEil A& D.1.

P_\‘_,_.,. S AT P i 3 :
i ! § E ! : :
2 4 Ll oF & 3
: . : §if
| | i 4 l !
|-] ( \ '7;'. £ & \ :] {1
b ! ‘ I';' A F‘. | 3 l
fi | ‘l l ‘ [ ' U |1 F \ uII 5
Y T | L U A T S

@l).l *\ EFX\ ZL*\ ﬁ—:EF'*\ I‘ﬁj"':EFI*\ @E“':EPK\ 1,3;5_Eq1$\ ﬁz:ﬁ\
1,2, 4-=HEML, 2, -=F R AHE

D.7.3 HRAE
% TAR# £ (D.7.2) MR Z&AF, #ERE I mL £ &S0 E N USROG, #22W) TTAF dh 2848 R Y 5%
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fEEATRE i 04T -
D.7.4 ZEARK

2 TAEdE (WD.7.2) MHFEZRAME, BRSO T 2 A5,
D.8 HRUHHESERT

D.8.1 H%HitH

D.8. 1.1 #4hFEE

TRIE W78 [ 2 15 PR S Binfb &g AR (), MR ERTHE BRUEWRKRE.
] 5 ¥5 YR P Sorh B AR LS IR iR (D 1) 115
p=(aXH+b)XEXI e (D.1)
o
P—— HrLEWIRE, BACNZ R OK (ng/m’) ;
H—— W73 H il & P it e £3 (e ) 5
E FRAEIRA R (101, 325 kPa,273.15 KRR IER T
[—— M FE A 30
a—— TR HE M2 75 R R 3R
b—— K ik fih 2 77 R A Ak

DS8.12 ERVEEHH

KEPIM SRR, HIK, 428, RS- R M-SR - L R, =23, 3,50
S 1,2, 4=, 1,2, 8-S HE) MEIRFEMBCEIA, #D.2) 5

PMERY=rEp B * +ppip FZE=P [ = B *+p 4 Z B = 4+p HLMp, 3,5 ZHR, 2,4 SR 2, 3 ZHF3E

(D.2)
Ve P

PEFEH ——RRWEAE, BACZRE K Mg/ ;

P At —— R, LR R T K (mg/m3)

P HER ——HIEMIREE, AR ALK (mg/m ) ;

P —— L IRMNREE, BT T K (mg/md),

P o AR - IR, BT AE TE AR AT 7 K (mg/m3);

P ] 23— HUIRAIRE, AR TR AL T K (mg/m® )

P HSR——A- T HIRIKE, SRARE SRR T K (ng/ ) ;

P #ZU5 FOIHIREE, PR R TR (ng/i) ;
P1.3,5=HE—1, 3, 5- = HIRIIREE, AN ZE R L K (mg/md);
Py 2,4 THM—L, 2, 4-=HRAREE, A7 8Z 5 857 )7 K (mg/m?);
P123 = HKk——1, 2, 3-=HZRANRE, PO SR K (mg/m?).

D82 HRFR
e g5 R R T% T 10mg/m3 I, RE3NE RS MEss R IRERE /N T 10mg/m3 1B, {RH
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TN V=N =t
DY WEEERE

D.9.1 FEEEE

M, B, 28, W ORI R5meg/m3 F1200mg/m3 FIFTLLRE ST I E : SEI6 % YA
St bR 2SR 1. 392%~2. 847%F10. 234%~0. 645%.

B = H R EE N Img/m® Al dAmg/m3 [F)PRALAE fhEAT I 5E,  SRue = AW i 2 Y0 F . 2. 93%
4. 63%F10. 478%~0. 735%.

D.9.2 FEEHRE

BEiESEBr AR, BAER, TR, —BXEX, XIS iFE295mg/m?® F2200mg/m?® &7 A4 & IT IR
B : JodREARESS : 92.5% 102%F994.0%~101.4%,

BEAIE SE 36 Z 0 = A AR BN Img/m?® Al Amg/m? {5 ALEE ShEAT Dubs RIS i« ks[RI A -
89. 5%~ 104%F1107% 112%.

D.10  JRERIER R B

D.10.1 B
B AT (S 2040%) BE S P — NS . BTG 2 AR EE ST T 5 i R .
D.10.2 ¥

U A ity 20 B I B HT — A rh B PR BE RS A, A R BE A U L 5 B e 8 R 2 e P2 R R 5%
ZRNAN T 20%. A H SO VFIE ] O AR b TR R SRR, A I AN R AL R, N L
FZHE i 2K .

D.10.3 “Fi7#f

B0 B — 4t (S 20/0) FE LR A — ANFAT R, AT rp 25 AL R R i 22 4E 20% BA Y
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Mt R E
(H3EHE)
HRRSESMESHUSOMNEL RERESHNEE

E.1 A¥fR

PSSR, MRPFAFUN60L, & AEARFU N 10mL B, 7k H R 90, 001mg/m3, #ll5E F A
0.004  mg/m3xf TAHHPHMME T, ZJRFEEBINI0 Ly EREBIN10 mL B, J7 i Ry
0.007  mg/m3 5 FFRI¥0. 028 mg/md.

E2 FHERE
AL AR B AR IR IR BB e v i, AR A SR IR DT « B8 - 3R L) R IR B e

PSR A, (R bR AP, DU BRI At AR . ERRRRIE 00, B TSR
He IR RN =R BR IR, RO RS, HEEEISRGR, HI e A E .

E.3  FiLFGER

CEARBRIR EAEO. 8mg/m3 BLF . B AMADIRETED. 08mg/m® LA R XA Z e AT, AR i iE
b AR EERIL 10 w g/mL I, 7 52 0L IR A B A R R

E.4  WAAHR

BRAESS AL, Sr Wik 248 B A & [ SR bR R E ) 2 B AR, SR FH K R ) 4% 1 25 18 T K B R
K.

E.4.1 TifiZ(H, SO, ):p=1.84g/mL.
E4.2 WiFRIE(H, SO4 ):1+1.
E.4.3 Wik,

FRHEN4. 3g TRRH (3CdSO:-8H, 0) + 0.30g ZEALAI0. 0g K ZIFEEw 4, 2 MG T 8K,
¥ =MERREGE R, mIRE, RS, AKHEE1000nL. HFBRCATLAGEME. fEikFES
R f£—H.

Ed4.4 —AALELIET, p(FeCl; -6H, O)=1g/mL.

PRENG0g = SUfLER, WM T /K, #MBEA50 mL .

E4.5 R B, pl(NH, ), HPO, 1=0.4
g/mL,

FREL20g WERRE —Fe, AR TR, FFEE50 ml.

E.4.6 OGS LRI % [NH, Cs Hy (CH3 ), -2H; O]

BACRMAR(E.4.1)25.0mL, 2332 mN15.0mL ek, iF4, HRIRG.0g s PR AR MR
2 ERTFLAMBERP, TR PTRMARE,

E. 4.7 ek AR Al H I INH,CeHy (CHs) 2 2H,0].
Wy 2. SmL At B AL LI (E.4.6), HIBRERIAI(E.4.2) #BEE100 mL.
E. 4.8 R&EREF.
AR, 1,00 nL X —BRERERE AR (E. 4. 7) MLH (20, 04nL) =& ALBER (. 4. 4) HLE
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BRI . AR DER, NIFZ, HHH .
E.4.9 mitb¥briEiai, p(S*-)=100 ng/mL.
A B3 ST AT UE AR AR
E4.10 fAePbrEE L p(S>-)=5pg/mL.
W B Ak bt S7900(E.4.9)10.00  mL-T200 mL 25, FI/KMR 2R, I el mad.

E5 {{#EMigE

E.5.1  ZFACRFEZE: MEERE07 1L/min.
E.5.2  JHACKFESS: JEEHE0T 1L /min.
E.S53 KAV : 10mL.

E54 HZENLGEE: 10 mL.

ES5.5 it

E.S.6 s s A .

E.6 K&

E.6.1 BESFRE

WRCERLAR 105 R BGB  OmL R R AGRIECE . XTI S AL SR &h , BAL. OL/min ]
e, BEGCEFE30 min~60  ming X TATHIHERIE SFEM, BAL 0 L/min AR, #ERFF10 min~

15 min.

E.6.2 BEREE

RARMFE SRR T 25 A R AF . B IR (A7), 8h~~14 hATIETEHE .
PE: DN CO (R, B R F . BRACENR, AR

E7 sk
E7.1 fREZRES

10, omL FLEE AT, $4RE BlHlbRifE R Y.
FRE. 1 EHIFRERT

=t 0 1 2 3 4 5 6
W AT /mL 10.0 9.90 9. 80 9. 60 9.40 9.20 9.00
e A S bR HE I /L 0 0. 10 0. 20 0. 40 0. 60 0.80 1.00
Wi SR/ e 0 0. 50 1. 00 2.00 3. 00 4.00 5.00

F) & IR A B (E.4.8)1.00 mLCRIINGG, ISR E), HME30 min . INEBERE
BIEAS), LUEBR=MERE TOgit, 85, 7EHK665 nm 4, Alem Hfam, LKAz, WEWG
. PAREREXT AL S A& (o g), £bilbrifk dh £k
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E72 HRENE

KRG, B sE R AR, SEAE10.0 mL, LU RS BEERRAEIZRE.7.1) 194,
E.7.3 ZARKK

110, 0 mL MRWCHRAE A 23 ERE &, B BRI bR HEIIZR(E7.1) 1923
E.8 HRUITESHRTR

E.8. 1 ZRUHE

W v
PHS) = X %g .............................. (E.1)

e
W— PESAM PR AR A, AT (ng) ;
v FRERAS (273. 15K,101.325  kPa) FHISREEAFL, H6 HTHL).

E.8.2 #®EET.

SELE RN L 00 mgm® I, (RENEGEE =R 45ELS AT 1. 00 mg/md B, AR =A%
B

E.9 WEZREMEWHE

E9.1 FHENMEE

6.5 52 06 5 4 B S AR P & ON0. 50 n g, 2.00pug Fl4. 00 u g4 —FEG B, S5 53], SLIGE A
AR Z N 2. 2%~6. 2%, 0. 7% 4. 0%, 0.3~2. 9% Ly = WA FREMZE M 3. 2%, 2. 0%, 0. 9%:
HEMERrN: 0.048ug. 0.127Tug. 0.146 ug; FFIPERR A4: 0.061ug. 0.16ug. 0.164ug.

E9.2 FHREHE

6 2 I 1 L7 A 3R 23 iy (1. 23 0. 12) mg/L + (1.6720.15)mg/L » (3.950.29)mg/L B AL
PIbrR e AT T 7 i FE S AE TR, SCRe SAIREN: 072, 4%, 0. 9%~4. 2%, 0. 3%~2. 0%; AfXt
MERAERN: (L221.6)%. (2.2+2. )%, (1.0£1.4)%.

6.3 S 06 2 A U B 3 )0 (1. 2340, 12) mg/L « (1.67£0.15)mg/L . (3.95+0.29)mg/L.
AR E R R 97. 6% 101%. 97. 0% 104%. 98. 0%~ 101%; hnkx Bl R B2 A (99. 4+3.0)%.
(99.8+3.4) % (99.4+3.4)%.

E.10 FRERIEFMFREIZH]

E.10.1 ZT=AIRXE
FIRFREEDMEFR D LREEAMLSRTFEE, TR SANESERNRT AT ERHE. 2%

FeaE A E &5 RN TIE T IR, [T E S R A, RO AR T s Ak &, 0 BN 3 R AR
*Eléﬂl-ll]u
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E.10.2 BfEHhS

P TR FA ST B AR FRA A A7 I [R5 R AR AN R e, AR 0 S T A e o iy 2 1 222
il AR AR BCEARIEC. 999LL b, AR URGRRH7 — bt i 26 b DR RS i, R AR e Bl R S 0
P T YRR PR AL RO AE AR 22 AN B 10% . 7 AN BB 2 LR SR, 7 o s i vtk h 2%

E.10.3 /g HF

A I AEAT R0k BB HEI N A 8, DAORIERG PR SOBRE s il ¥ B AL T VoK. I
S, NHHMT AR IEAZE, DACRIECCR O HERARL . RS 3 SRR R B TR 2R
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e

J—t "1" H
p— B YIRRIR

Mt R F
(HEH)

BESH IBREBNELRRE(TEQ HHAR
B TR SR A IR EL(TEQ) I RF.1 gy IFE I 2 1 (TEF) 5 S 5T &k )

H. R G P % S M AR T A P BT, 5 (B 1) 3T
TEQ = D[ o, JX TEF,

EIRIE, B NEN TR LT K (ng/mP).
TEF— #ME4 & 1.

F®F.1 ZEXRANHYLEETF(TEF)

e (FL)

(HsCDF)

(HsCDF)

BN
L i AT
(TEF)
9,3, 7, 804 — % 3 — WP (T. CDD) 2, 3,7, 8Tetrachlorodibenzodioxin )
(T,CDD)
1,2,3, 7, 8-S A Ff-Af- W 1,2, 3,7, 8Pentachlorodibenzodioxin .
(PsCDD) (PsCDD)
1,2,3,4,7, 8- 7S R H-AF- L |1,2,3, 4,7, 8-Hexachlorodibenzodioxin ol
(I1CDD) (HsCDD) '
£ 5 T - 1,2,3, 7,8, 9 NG@ A WEGL |1, 2,3, 7,8, 9-Hexachlorodibenzodioxin o1
(PCDDs) (HeCDD) (HeCDD) '
1,2,3,6,7, 8=7~ @ 2RI "MESE |1, 2,3, 6, 7, 8-Hexachlorodibenzodioxin o
{HesCDD) (HeCDD) '
1,2,3,4,6, 7, 8—b&E — - |1, 2,3,4,6, 7, 8-Heptachlorodibenzodi-
{H,CDD) oxin (H,CDD) 0.01
VR = IR EESE (04CDD) Octachlorodibenzodioxin (0gCDD) 0. 0001
H A PCD Ds 0
. i 2,3, 7, B-Tetrachlorodibenzofuran
2,3, 7, 8-S = IF LI (T,CDF) 0.1
(T4CDF)
9.3, 4,7, 8=Fi 4~ % JEWEN (PCDF) 2, 3,4, 7, 8-Pentachlorodibenzofuran 0.5
(PsCDF)
\:il'_‘_u.-_“-' e _ . .
EZ R S 1,2,3,7, 8~ T4 — % 3k (PsCDF) 1,2,3,7, 8Pentachlorodibenzofuran 0.05
(PCDFs) (P<CDF)
1,2, 3,4, 7, 8- 75 E 4 Itk 1,2, 3,4, 7, 8Hexachlorodibenzofuran 0
(HeCDF) (HsCDF) !
1,2,3,7, 8, 9-75 & — I 1,2, 3,7, 8, 9-Hexachlorodibenzofuran o1
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RF. 1 ZFESEREEME L BE T (TEF,) (40)

2
eyl YL HIAT
(TEF)
1,2,3,6,7, 8=/ A LG 1, 2,3, 6,7, 8Hexachlorodibenzofuran 0.1
(HgCDF) (HeCDF) ’
2, 3,4, 6,7, 873G A L IR 2,3,4,6,7, 8-Hexachlorodibenzofuran 0.1
(HeCDF) (HeCDF) '
1,2,3,4,6, 7, 8= & — < Ik MR 1,2,3,4,6, 7, 8Heptachlorodibenzofu-| 0.01
% FAR IR I (H;CDF) ran (H;,CDF) '
(PCDFs) . - .
1,2,3,4,7,8 99L& 2 dmkm (L 2,3,4,7,8,9-Heptachlorodibenzofu 0.01
(H;CDF) ran (H;CDF) '
JNEAR 2R I (05CDF) Octachlorodibenzofuran (0sCDF) 0. 0001
HAth0gCDF 0 0
HAbPCDF 0 0
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