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3 RIEBFMENX

3.1 E2HESHAESH (indoor air quality parameter)
HENZKPSABEREE XY, (L., EPFBEHESEK,
3.2 AR ARBRIY) (particles with diameters of 10pm or less, PM;q)
BREFEZSYW, S5PNFUYRERNTET 10 pm TR,
3.3 BEREEIULEY (Total Volatile Organic Compounds TVOC)
MM Tenax GC B Tenax TARHE, AERPEGIEH (RMEIEFUNTF 10) HT40, R E6HEEE
CREMIEHAKEZ R IEEEE LS Y .
3.4 BHERZE (normal state)
WIBER 273K, EFH 101.325 kPa B T RRS .

4 ZERTSHRE

4.1 BEAEENTE. LE. TRERE,
4.2 ENESREFRENE 1,

K1 ENESHEEHRE

Table 1 Indoor Air Quality Standard

B E 263 2% LX) PRUE(E - ged
. T © 22~28 HE=iR
16~24 RERE
) — % 40~80 HE5H
Yyt 30~60 KEFXR
3 ER MR | m/s d LS
S 0.2 | LERE
4 X E o’ /(h A) 30°
5 AL SO, mg/m® | 0.50 1 /N ]
6 —EE NO, mg/m’? 0.24 N1
7 —& ks CO mg/m’ 10 1 /At E3(E
8 Rk CO, % 0.10 AP ]
9 2 NH; mg/m> 0.20 COUbEEE
10 RE O, mg/m’ 0.16 1 /it E{E
11 b2k FFE HCHO mg/m’ 0.10 1 /het (8
12 # CyHg mg/m> 0.11 IWIN: el
13 B CHy mg/m* | 0.20 IWiN:E =11
14 ¥ CHy mg/m* | 0.20 1/t 1A
15 #3f [a] BB (a)P ng/m’ 1.0 H¥{H
16 IR AR PMy, mg/m? 0.15 A¥#H{E
17 BIERMERNY TVOC mg/m? 0.60 8 /BT H{E
18 At W% AR cfu/m® 2 500 HRIBAL A"
19 B H*Rn Bq/m’ 400 FEHE ATEKFE)
a FIRNBERARMEE, BRIEE. MBI S SRE R <HMAY;
b WM % D;

¢ BB K UCR BT BT 35 LAMEIR 2 ARV .
2
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5 ENTSRERE

5.1 FENEIPEMSE LI EA LI A.

5.2 BNESPRENKL I B,

5.3 ENTRPRERMEIY (TVOC) WER LM C.
5.4 ENZTKPEESBUEE ik WL D,
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M & A
(R BH %)
ZENTSHARREN

A1 EH

AN T EHE U BT A2E TR, RAFAT AR REEIEANER . TAEKTEM
SRR FERIEEE . WG R,

A2 ERER

A2 REESEREE: RASHEEREENEAEEANIBSERTRE. UHRERRBE
WS TERYIRKY . R /AN T 50 m? BB 1~3 &5 50~100 m® i 3~3 40 100 m? LA
EEBE S AR, EXHAE L5,

A.2.2 REESNGEBIERD, S AT 0.5m.

A.2.3 REELAMEE: RN S5 AR EEHA -, HXSE0.5m~1.5m ZE

A.3 FEER B R

SERHER LRI NTH, BEHEREZ LR 18h, ShFHREELE=6 - L h TEHK
JEZE/DRAE 45 min, RAEAT 8] 7 o 2518 XUk 22 B B [H) B

A4 BT ERBEHE

MBS RYFEZASSPEARS, BAGENRET RN, ATERRREZ2H8RER/D
F50dB (A), BAEREER LIRS MGRYR TP ERN T BB e Rt
A4 1 TEEERAE: REERIOLHAITE 12 h, FREMCHTIE, EAFRFE 45 min.
A.4.2 BRUERSE: MRAMEE REAADIAEE RS, BERAERE EF3, AFY,
8h¥EHME) MBREH,

A5 FRBHRILHERE

A5 SEHRA . AIRESERERI R R REERHTRE, FERES
A.5.2 HERE: XREAERBEMERFEE, RENAREEEA - RERTREXERFHR
W, REFEAL 5%,

RESMERME. ERESENERRET, AR EERESHE T, BFES 4
R, B EL, RN KR FRE .
A.5.3 ZHK: E—HIGRED, NEARSRETRARE, HFEHMBESE-HXRE, X
KA EPEARE, A2 AR EHREE, XA REE.
A.5.4 {UERGEFIHT, B UERU B B USRS TR B AR E o
A.5.5 FEt BB B AT SOR SRR B AT RS T 9 R

_y Lo P
Vo=V F b

R Vi— BB EAERES T ORGSR, L;
V—REEIR, L;
To— RS AT RE, 273K;
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T*%Fﬁﬂii%#,ﬁfm%%ﬁlﬁ (1) SHrEERESMAEITREZ M, (¢ +273) K;
PR T MRS ETT, 101.3 kPa;
P——*#ﬁ*#ﬁﬂﬁﬁ( )7, kPa-
A.5.6 BRROPATREE, EZE5EEE BRI RZE AT 20% .
A.6 RIEFHZE
ENEAPEMSEREITTIERLER AL
KA1 BAESHEMHSBIREFZ
K5 S5 K36 7 % FIR
, AT L T (1) GB/T 16128
1 S0, (1) PESERR—L MR s % iy GB/T 15262
—E A . (1) GB12372
2 NO, (1) Wl Sattzaman ¥; CB/T 15435
3 —& R | (1) kLS (1) GB9801
cO (2) RRLMRE IR rtris “EE8:85 KEHL | (2) GB/T18204.23
— S (1) &4 b’u%éimu: = ‘
4 0, (2) BARfE GB/T 18204.24
(3) %ﬁfﬁﬁ%a
= (1) BEBEI AT RZESTAAES (1) GB/I18204.25 GB/T 14668
5 NH (2) BFiEkEERERE (2) GB/T 14669
P 3) KRSk BE R (3) GB/T 14679
P RE (1) 241 3essk (1) GB/T 15438
Oy (2) Eedk _THRRES TLTEM (2) GB/T 18204.27 GB/T 15437
A (1) AHMT 4y e 5= (1) GB/T 16129
7 (2) BiF e ss SHEER (2) GB/I18204.26
HCHO
(3) 2By 7o 8= (3) GB/T 15516
i S g s (1) f% B
8 CsHe IR (2) GB11737
F3CGHy | (1) GB11737
9 SR Lk
—HZE GHy, URENE (2) GB14677
10 mi([j)% AR % 3B/T 15439
EIL N . . S
i1 % PM,, i —REL GB/1 17095
12 | HULEY | KM % C
TVOC
13 | HEEs | fEmhE MR D
S (1) FEFEABEITE
14 i p )
g (2) B AR GB/T 18204.13
(1) BAAWFRE
15 | FMXHEE | (2) SIEmEilE GB/T 18204.14
(3) HERBEARE TR
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Fe 2% Ky ik 30
oy | (1) HERE o
16 | =EHE (2) B R GB/T 18204.15 i
17 FRE | mEREE _ GB T 18204.18
(1) ZSREAREE ) R & 7 ok (1) GBT 16147
(2) Rz (2) GB-T 14382
222 |
1B TR ) s |
(4) TEHRE® P
A7 BR

REEBTENBIGES . A RE, R, ME, i, BE. f55 RSEA K
B AR, BRRMEL RS S FEMLTEMICR, B -FRAXRE.

R R . KRE., URNHS. M. REKE. $R40F . BHEEE. WK
A BREASBHIFHIER.

A.8 WAL RATEM

MRS R RMERR, (e EYEMBO B P HER S R EEZ R, IR
o WH—TREEERRBBIARTHERRE, HARRFE AR,

BOREFH . B, S hPMERNSH, TTLUEMBERERR. FREESRTLEHRER,
AEEHFE . ERERERBERAFEIFEETR, WARETFY. BFZ S PHHEMER,
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M & B
(FRAEE R %)
ERSSHENBRR T ZE
(BAESAHBEE)

B.1 FERE

B. 1.1 AHRAREFRIKYE

A EEARIE GB 11737—80 R KA A, PHM I E DA KA k— M E%
Po
B.1.2 JEFE. =S EMEESERE, REH RABRRBH g, FEXEE TR 28
BN, DMREREEN, BEER.
B.1.3 TiAHG: Mo fkBAHKERAL, UEARE PR, BT EEREERNOE
BAEBRMBALNCR, SEBEE 0% UT, BEEREHREEEFAER, ZXPEETFTRYNT
#, HFRATSMHAESBESRR, EBAENEAKEIBERMTUHER.

B.2 iEAEH

B.2.1 WEWEE: RAERN20L A, 1 ml ZHiLERRE, 1, P 5EJEE R 0.05~10 mg/m’,
B.2.2 EHBH . AEERATIEASSAEEX RSP AEERNE .

B.3 iR®FIFIAEL

B.3.1 %, fajfai.

B.3.2 THEALEK: rbral, wAdi{bibi, REAIES T A,
B.3.3 MpF5eiEthm: 20~40 H, FATFEEHRKEEE.

B.3.4 F4E: 99.999%

B.4 {{FEFMiEE

B.4.1 TEMESCRAEAS. FIK 150 mm, W 3.5—4.0mm, SMZ 6 mm BIBEEE, FA 100 mg BT5E
VEMER, FESECEEBAESE., BIPEEEMGAST 300~350CRELKM TR 510 min, KRG
£ PR B R R, T TR AR 5 do BRI AH, HEIRE=TH.
B.4.2 25/ RAERE. BB O0.2~1L/min, MEBBRE, AN AREERHRERNERAER
RIRIRAE R TR . MEIRZEN/DT 5%,

B.4.3 [EEE: L ml, (RFRZIEIRZEMIE,

B.4.4 MHETESES: 1, 10 plo KRZIBEIRZENALIE -

B.4.5 HEZFERE: 2ml

B.4.6 SARGIEL: HHEAMEEFmies.

B.4.7 @itk 0.53 mmXx30 m K OREREAHERETE.

B.5 RHEMERRE

FERREH ST B RS, FRALRZESD 2 mm, SESRMEHFAIHELEE, 0.5 L/min
HIEEEE, W20 LA, SRAEE, MOEMPINES FRIE, JHSsORAER RBE MR SRS . F
AARFE 5 do

7
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B.6 SHFR

B.6.1 BiENNT &M BT A& HLTRFMARMAZESR, FrLAN ARSI S Y
RIS FIPERE, HIE BRI R A BRI G5 AT R .
B.6.2 4R MM E TR T ES5HRMTIMRASET, SRRERZANETHEHE T,
FIVFER AT : T 5.0 ml BT, SMADEZHAK, H 1 pl RS SR
W—ERMAE (20CH, 1 %E0.8787 mg) HAFERT, MMMAKREZE, BR—ERERN
AW o mFAATH — & B A A AR B AR B S & 57 2.0, 5.0, 10.0, 50.0 pg/ml
BUPRUETR . BB pl BpdEBOEERE , DN O BE B i) Ry, MUK ER A 3K, BUERMTIE. 25k
1l B EE (pg/ml) WHAESE (pg), TSR AILE (mm), LHsRMEMZ. HITREMIFLE
RIE, LIBERMBEIR Bs [pug/mm] fEREERENITERE T,
B.6.3 MY HREEE PG REARZZERE D, 0 1.0ml “Hiik, EBEEE, KE
Lh, ARG, B 66, FARENEEE, ¥5 (mm) 8. §MLEZRDT, R
HFIME. [FET, B— R REEMEERE TR R FIRHRE, WE2 AEHTHES (mm).

B.7 #Rit&
B.7.1 BREEAEBEER (1) BB AR R T B R

KA Vi——HERHOERE T RRBER, L;
V—XKHEEFL L,
To—hrtfE R L XHRE, 273 K;
T—REER RS BHMIRE (1) SHREREMAEHREZ M, (1+273) K:
Py— RS T ARKIES, 101.3 kPa;
P—RAERREE S RIES), kPa,

B.7.2 ZRHPARWERA (2) iHH:

(h—h) *Bs
“T 7 Vi Eg

R c—— 2SRRI, T RO, me/m’;

....................................... (2)

h FERIEE AR HE, mm;
h—=AEERE, mm;
Bg H 6.2 FEIMIHFEET. pg/mm;

Es— M SR8 € i) —H AL RRER IR M RCR 5
Vo—IRHERIL TR, L.

B.8 HiEdE

B.8.1 TR RERN20LET, A 1ml “HALBHEER, #HRE1 o, B TRY0.05 mg/m'.
B.8.2 &MEVERE: 10°,

B.8.3 WEHE. RAREE N 8.78 F121.9 pg/ml ML, EEWEWMHEMAREME 7% 5%
B.8.4 MEBGME: XMIESERF 0.5, 21.1 1200 ug MRS H 95% , 94% F1 91% -
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M & C
(R PR 3%)
ENESFEELEENY (TVOC) MRIEHZE
(I /S SAHEIER)

C.1 FEEE
C. 1.1 FEhEFMKTE

IS0 16017 —1 “Indoor. ambient and workplace air—Sampling and analysis of volatile organic com-

pounds by sorbent tube/thermal desorprion/capillary gas chromatography—part 1: pumped sampling”
C.1.2 5

BEBEA TG (Tenax GC s Tenax TA), FRMHERE—EEHNESERS, ZRTH
BERUAIMEYREERFS S K5, WREEmMR, SRIEREEILEY, FRIRE SRS
HHAHAABMEIHEEZL BEHAMNRESE, BRSgmeEs.

C.1.3 THAMHRR
RAERTALFRANE (bR =2 |, T BEIR/N; EEAEN AT R, SHEEEHR

EMEEMERIY 2= . T=EITRAEIGE DRk,

C.2 ERAEH

C.2.1 MELE.: =m=2=T%EHEERN0.5 pg/m’~ 100 mg/m® ZEHZE S H VOCs FITUE .
C.2.2 EH%F. =z Z5TFN . MEMTAEGHER, @& T /DB KRB0 LE = W
BHRERL -

C.3 KAfHmE

StriiE=s= A T haEEdl. MRNE, TEdifbn, RiFaigarig,
c31\aﬁ.%?ﬁ: S FH VOCs 1 EEMEAT, BRI W MARE R B ERE, A
JER MR N e T s O B AR .

C.3.2 MBES. ﬁmhv*%WM%%ﬁﬁrﬁé pafi, TEEISH LR PR ST A

C.3.3 EffARl. ===1RFNEEH0.18~0.25mm (60~80 B), WMFHIFEES AN LR
FARET, AEE=s 7R85 0HME®, M THIEZRIEE, BEFNEFGEEIRFLDERER,
RS . %ﬁéi**lﬁk FE . E o] T 2 T ) O o A Bt e TS b B

C.3.4 B&E. 99.¢

C.4 {{FEMiHE

C.4.1 WMHE: B5%26.3mm AR Smm K 9I0Omm (5 180 mm) WEEHEMAGRE, RHEHX
AR —IRARIC. REE S LSRRl SRR IR, IR B Z AL T AR AR N R o AR 408 TR BT
PR, R H AT 45 200 ~ 1 000 mg BB, B AP AR SN S a4 Bi5dE, R
TE— ST PR o FE 25 TR P BEE ). R TR AR P RE T 3 I IR R HESY , B AT EBRROT, TR
RE 7 B 55 1) S AL R PP A0 SR B AL 38

C.4.2 HHTEE: 10 pl RAGES 28 10 ul SIKESER; 1| ml SARESE,

C.4.3 REEE, HASSIEEHER. HEERF 0.02~0.5 L/min, HERE. FHNHABBERE]
KRR EERFERIAREEHNE. MEBREN/DNT 5%.

C.4.4 SHAIEL: &S KEE FENES . Blam el & skl g
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B B (RIEBEUNT 10) AREBREL.
C.4.5 RURAL: BEXSURMPEFBEST OCHVIIUR , 4 A% TR I AU IR S i A SR T A I
W B AR TR . W B U RO 5 AT YR
C.4.6 MESMRERBIERFIGIESEE . HH MR, o LIE 268 AT 0 AT LI S 25 e,
DREVIERE DB ELR, HRE O o AT 5 W B AR

C.5 REMBERRE

RER P R R P SRR T . MACRBERT, RS EERRAARAY,; FEMER
HERE, SEPEEIERRFEIE . TTIPREEE, WWRE, DURIETES 600 [0 P 4678 5 5 1 S R AR
(I~10L)o JREFEG BHIE | mg, REERBINMBIRA . 18R RETFI MG HE A0 8] . SRAER
B.REMRSES.

REEHERT . EHENHROEEIIATER L BRI E . HETHRE 14 K,

C.6 T B

C.6.1 FE& AR vk 4s

R MR R CERRIRAN b, IR, (A DL PO R T e, FE BT AL, o
ITBURSE, BROFT I GRENPTME, 85, FBUURRERERE , LS A TS
MG R AR R E B8, LAY IR AR . R4 (REC.1).

xC.1 BEEHE
PR P ?ﬁWdﬁt
FE Rt )  5~15min
PR L 30~ 50 ml/min
R BT R +20~ - 180T
7 B B IR 250~ 350
¥ Bt e i IR B ) MR, — M SRHEME, 40~100 mg
4 AARBART
priinaa R ANE T 2R B 200 LA S R B RIS TR 22 180 1 430 0 e I AR 9 75 4 R O MR B 30 1

C.6.2 gt

AEPEMREE D) 1~5 pm 50 mx 0.22 mm BOA AL, AR T LA — B L RESUR R 7 % B SLEL TS
Bi TW%HFR I, 86% M9 P BLBE B b, MEIRME MR F TR, #7461 50C 245 10 min, LI
5 C /minf) R R ZE 250T .
C.6.3 trifEmZR 2 H

UARSMREE . IR MER IR 100 pg/m® 8947 SR 100 ml, 200 ml, 400 ml, 1 L. 2L, 4 L.
10 L@t B, MhRiERS .

WARSMERR: : FUF 4.6 MAFERE TP HIEL 1 ~5 W SRS 100 pg/ml 110 pg/ml BFRAERIR
HEARMHE, IR 100 ml/min BEHESEEDBEE, Smin GRTREES®E, YRR,

ARIRR S QLIRS RS, LN BB EAU AR, LRI R B ke Ak
b, ZiilbrmEisk .
C.6.4 FEEHT

10
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B SORF I BHE TR 22 AT v 2R AR 2P TR (AR R B0 RN VR 48 2 R BB AT 4R ) AT 40
b, FIGREETEIREN:, WEEAER

C.7 &RIHEH
C.7.1 BRAEEBUER (1) BB AIRHERE T IREEAR
Vo= V:%Q.PEO L TR PP RIS (1)

AW Vo— B BARERE T RRBEER, L;
V—REEH, L;

To—rERAM L HRE, 273K;

T—REBRESIGHEE (1) SHEEREMEHREZM, (1+273) K;
Py PRERA T RRES, 101.3 kPa;

P—RHBERFRBRSET, kPa,

C.7.2 TVOC Wit%&

(1) RixtOR B B 7R IE CoE A IE + A bz [ BB A S P f 704

(2) 8 TVOC, EFEai%ES NIESRBIE 2 KA ey,

(3) MIER—-HIRIELZ, R ATREZHM VOCs &, ZONM+ M EREikHiTER, &S
TVOC — 3 H 3 B A4 (9 42 FR IR 1

(4) HECEEMERMWIELEEILEYAIIRE Sy.

(5) FIRZRMmR REOHE R E T IEL A VLS IERE Sy

(6) S5 Sk TVOC Bk E s TVOC HIfE .,

(7) IFEEWMBIKACEYBET 2 d TVOC EXHITER, IBaX s EBMNZEME TVOC &
H,
C.7.3 ZSEBERPHMASWKER 2 RitE

u‘:F‘;ﬂB'lOOO-""'-‘-"'-'~---: ....................... (2)
£ ¢ BRSPS A . {_Lg-"m“\;
F—HEREPHMEE . e
B—ZHEPHSER. e
Vo— RS T RRAE AR L
C.8 HiEHH

C.8.1 Ml TR REENIOLA, BB TFHEHF 0.5 pug/m’,

C.8.2 LRMVEH: 105,

C.8.3 ¥HE: WMIFEFWYNMAR, FZERME LA 10 pg BIARER M, Tenax TA BIFXTHRAETE
BlN0.4%%E2.8%,

C.8.4 MEWREE: 20C . MXHEE N S0%MKRMA T, ERHHE LA 10 mg/m® MIEC HE, Tenax TA,
Tenax GR (5 RIME R FHME) BEATAEEH 8.9%

11
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Mt X D
(FLAEPER %)
ENZESPRELRRI T E

D.1 EMEH |
AR I VB T A S MO
D.2 EX

ik (impacting method) R MBS S MEY R RAE, B NER, Fas
T SR B NLTT A R S, RIS P R TG 2B RBE AR L, 4 37C . 48h
BEFR)E, TR RS OR 2 SO T & 40 VR YA B SRR T T IR

D.3 {XSFFigHE

D.3.1 SHEHRKKHER.
D.3.2 THKHEH.
D.3.3 HBHEFR,
D.3.4 7K#A,
D.3.5 S,
D.3.6 M#FHRERH ML BFE, =AM, pHita® pHiR4K%,
D.3.7 S EY RS
FEERF M FEATR
(1) WP FEFIL 95%.
(2) BRfEfRI5, ¥ E, MR, ETiHE.

D.4 BEFRIEEFE

D.4.1 47
BB 20g
HHEE 3g
Atbin 5g
b} 15~20¢g
FEMRK 1 000 ml

D.4.2 g B EARFERMRE, IdhEm, REpH = 7.4, FiE0%, 121C, 20 mn BEXKHE.
B IRHNR TR 1 i £ S BECR RS E FHI A

D.5 BESR

D.5.1 WAUESRILH R Ao W RAERNE, RHEHREBAETREE, — BT RERR 30~
150 L, NARSEPTALERPEREME N SMAEY IS R, MBRINsE s SRR,

D.5.2 HfREE, B EERGIETRE 36 £ ICHEBRMT, B3 48h, HREEL, HFRERME
MIPLRFURAER ], BEREL T KRE P WEER. U cfu/m® fEHR,

12




ICS 13.040.01
Z50

National Standard of the People’s Republic of China

GB/T 18883—2002

Indoor Air Quality Standard

Issue date 2002-11-19 Implementation date 2003-03-01

Issued by General Administration of Quality Supervision, Inspection and
Quarantine of the People’s Republic of China
Standardization Administration of the People’s Republic of China



GB/T 18883—2002

Foreword

This standard is formulated for the purpose of protecting human health, preventing and controlling the

indoor air pollution.
Annex A, B, C and D of this Standard are normative.
This standard is of the first release.

This standard was drafted by the Joint Drafting Group for Indoor Air Quality Standard from the

" Ministry of Health and State Environmental Protection Administration.

This standard was drafted by Institute for Environmental Health and Related Product Safety of China
CDC, Environmental Standards Institute of SEPA, National Institute for Radiological Protection and
Nuclear Safety of China CDC, College of Environmental Sciences and Engineering of Peking
University, College of Environmental Sciences and Engineering of Nankai University, Beijing
Municipal Institute of Labor Protection, School of Architecture of Tsinghua University, Research
Center of Eco-Environmental Sciences of Chinese Academy of Sciences, Institute of Environmental

Engineéring China Building Materials Academy.

This standard was approved by General Administration of Quality Supervision, Inspection and
Quarantine of the People’s Republic of China, Ministry of Health and State Environmental Protection

Administration on November 19", 2002.

This standard was proposed by General Administration of Quality Supervision, Inspection and

Quarantine of the People’s Republic of China.

This standard shall be interpreted by State Environmental Protection Administration and the Ministry
of Health.
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Indoor Air Quality Standard

1 Scope

This standard specifies the indoor air quality parameters and inspection methods.
This standard is applicable to the residential buildings and office buildings, and may apply to other

indoor environment by reference.
2 Normative reference

The following normative documents contain provision which, through reference in this text, constitute
provisions of this national standard. For dated reference, subsequent amendments (excluding
correction of error) to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this national standard are encouraged to investigate the possibility of applying
the most recent editions of the normative documents indicated below. For undated references, the

latest edition of the normative document referred to applies.

GB/T 9801 Air quality—Determination of carbon monoxide—Non-dispersive infrared spectrometry

GB/T 11737 Standard method for hygienic examination of benzene, toluene and xylene in air of
residential areas—Gas chromatography

GB/T 12372 Standard method for examination of nitrogen dioxide in air of residential areas—Modified -
saltzman methtiod '

GB/T 14582 Standard methods for radon measurement in environmental air

GB/T 14668 Air quality—Determination of ammonia—Nesslers reagent colorimetric method

GB/T 14669 Air quality—Determ-ination of ammonia—Ion selective electrode method

GB 14677 Air quality.—Dete/mination of toluene, dimethyl benzene and styrene—Gas chromatography

GB/T 14679 Air quality—Determination of ammonia—Sodium salicylate-sodium hypochlorite
spectrophotometric method

. Note: This is an official translation of the Chinese (GB/T 18883—2002).The Chinese version shall prevail in case of
any technological contradiction between the English and Chinese versions.
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GB/T 15262 Ambient air—Determination of sulfur dioxide—Formaldehyde absorbing—Pararosaniline
spectrophotometry

GB/T 15435 Ambient air—Determination of nitrogen dioxide—Saltzman method
GB/T 15437 Ambient air—Determination of ozone—Indigo disulphonate spectrophotometry
GB/T 15438 Ambient air—Determination of ozone—UIltraviolet photometric method

GB/T 15439 Air quality—Determination of benz(a)pyrene in ambient air—High performance liquid
chromatography

GB/T 15516 Air quality—Determination of formaldehyde—Acetylacetone spectrophotometric method

GB/T 16128 Standard method for hygienic examination of sulfur dioxide in air of residential areas—
Formaldehyde solution absorbing-pararosaniline hydrochloride spectrophotometric method

GB/T 16129 Standard method for hygienic examination of formaldehyde in air of residential areas—
Spectrophotometric method

GB/T 16147 Scintillation flask method for measuring radon conceniration in the air

GB/T 17095 Hygienic standard for inhalable particulate matter in indoor air

GB/T 18204.13 Methods for determination of indoor air temperature in public places
GB/T 18204.14 , Methods for determination of indoor air humidity in public places

GB/T 18204.15 Methods for determination of indoor air velocity in public places

GB/T 18204.18 Methods for determination of air change flow of indoor air in public places
GB/T 18204.23 Methods for determination of carbon monoxide in air of public places
GB/T 18204.24 Methods for determination of carbon dioxide in air of public places

GB/T 18204.25 Methods for determination of indoor air velocity in public places

GB/T 18204.26 Methods for determination of formaldehyde in air of public places

GB/T 18204.27 Methods of examination of ozone in air of public places
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3 Terms and definitions

3.1

Indoor air quality parameter

Physical, chemical, biological and radioactive parameters in the indoor air which is related to human
health.

3.2

Particles with diameters of 10 um or less, PM 10
Particles suspended in the air with aerodynamic diameters of 10 pym or less.

3.3

Total volatile organic compounds,TVOC
Volatile organic compounds with retention time between that of n-hexane and n-hexadecane, which
are sampled with Tenax GC or Tenax TA and analyzed with a non-polar chromatographic column

(polarity index being less than 10).

3.4

Normal state

The dry matter state in which the temperature is 273 K and the pressure is 101.325 kPa.
4 Indoor air quality

4.1 The indoor air shall be non-toxic and harmless without unusual odors.

4.2 The indoor air quality standard is as shown in Table 1.
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Table 1 Indoor air quality standard
Category of . Standard
No. Parameters Unit Remarks
parameters value
Summer air
22~28
1 Temperature T conditioning
16~?4 Winter heating
Summer air
40~80 o
2 . Relative humidity % conditioning
Physical
30~60 Winter heating
Summer air
0.3
3 Air velocity m/s conditioning
0:2 Winter heating
4 Air change flow m®/(h- person) 30°
5 Sulfur dioxide (SO5) mg/m?® 0.50 1 h mean value
6 Nitrogen dioxide(NO3) mg/m® 0.24 1 h mean value
7 Carbon monoxide (CO) mg/m”® 10 1 h mean value
8 Carbon dioxide(CO3) % 0.10 Daily mean value
9 Ammonia (NHa3) mg/m® 0.20 1 h mean value
10 Ozone (O3) mg/m® 0.16 1 h mean value
1 Formaldehyde (HCHO) mg/m’ 0.10 1 h mean value
12 Chemical Benzene (CsHs) mgim3 0.1 1 h mean value
13 Toluene (C7Hsg) mg/m® 0.20 1 h mean value
14 Dimethyl benzene (CgH1o) mg/m’ 0.20 1 h mean value
15 Benz[a]pyrene (B[a]P) ng/m® 1.0 Daily mean value
Particles with diameters of 3 .
16 mg/m 0.15 Daily mean value
10 pm or less (PM 10)
Total volatile organic 3
17 mg/m 0.60 8 h mean value
compounds (TVOC) »
To be determined
18 Biological Total number of colony cfu/m® 2 500 according to the
instrument ®
o 222 3 Annual mean value
19 Radioactive Radon(“““Rn) Bg/ m 400 . c
(action level %)
® The change air flow shall be no less than the standard value, and other parameters excluding the
temperature and relative humidity shall be no more than the standard value.
® See Annex D.
¢ It is suggested the intervention be taken to reduce the indoor radon concentration as the action level reaches
this level.
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5 Indoor air quality inspection

5.1 Refer to Annex A for monitoring technologies of the parameters in indoor air.
6.2 Refer to Annex B for inspection method of benzene in indoor air.
5.3 Refer to Annex C for inspection method of TVOC in indoor air.

5.4 Refer to Annex D for inspection method of total number of colony in indoor air.
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Annex A
(Normative)

Monitoring Technologies of Indoor Air

A1 Scope

This Annex specifies the sampling point selection requirements, sampling time and frequency,
sampling methods and instruments, inspection methods of parameters in indoor air, quality

assurance measures, testing results and evaluation during the indoar air monitoring.

A.2 Sampling point selection requirements

A.2.1 Quantity of sampling points: the quantity of sampling points shall be determined by the
monitored indoor area and the situations on the spot for the purpose of correctly reflecting the level of
the indoor air pollutants. In principle, 1~3 sampling points shall be arranged for rooms of less than 50 m?,
3~5 sampling points for rooms of 50 m*~100 m? and at least 5 sampling points for rooms of more

than 100 m?, which shall be evenly arranged in a diagonal or quincuncial manner.

A.2.2 The sampling point shall keep away from the vents, and shall be more than 0.5 m away from

the wall.

A.2.3 Height of sampling point: in principle, it shall be consistent with the breathing zone of people,

with the relative height ranging from 0.5 mto 1.5 m.

A.3 Sampling time and frequency

The sampling time shall be at least 3 months for determining annual mean concentration, at least 18 h
for daily mean concentration, at least 6 h for 8 h mean concentration and at least 45 min for 1 h mean

concentration. The sampling time shall cover the period of the poorest ventilation.

A.4 Sampling methods and instruments

= ~ “Properrsampling methods and instruments shall be determined according to the existential state of

pollutants in indoor air. The noise value of an indoor sampler shall be less than 50 dB (A). The
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specific sampling shall be subject to the methods and operating steps specified in the inspection

methods for the pollutants.

A.4.1 Screening method: close all the doors and windows for 12 h before sampling. Take samples

for at least 45 min, during which, the doors and windows also need to be closed.

A.4.2 Accumulating method: when the sampling by screening method fails to meet the

requirements of this standard, accumulating method (as per the annual mean value, daily mean value

and 8h mean value) must be adopted.

A.5 Quality assurance measures

A.5.1 Air tightness examination: if a dynamical sampler is used, the air tightness of the sampling

system shall be examined before sampling to avoid the air leakage.

A.5.2 Flow calibration: the flow of sampling system shall be kept constant, and the intake air flow of

the sampling system shall be calibrated with a primary soap film meter, accurate no more than 5%.

Flow calibration of sampler: in the normal state of the sampler, calibrate the scale of the sampler

flowmeter with a primary soap film meter. Calibrate 5 points, draw standard flow curves. Record the

atmospheric pressure and temperature during the calibration.

A.5.3 Blank inspection: during a batch of site sampling, two sampling tubes shall be left un-sampled
and treated like other sampling tubes, for the purpose of blank inspection. If the blank inspection

result exceeds the control scope, such batch of samples shall be abandoned.
A.5.4 The instruments shall be inspected and calibrated according to the instructions before use.

A.5.5 During the calculation of concentration, the sampling volume shall be converted into the

volume in normal state according to the following formula:

—ylo. P
Vo=VT 0,

Where, V;—Converted sampling volume in normal state, L;

o
¥
3
&

V —Sampling volume, L;
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A.5.6 During each paralle! sampling, the relative deviation between the difference of measured

To—Absolute temperature in normal state, 273 K;

absolute temperature in normal state, (f+273) K;

po—Atmospheric pressure in normal state, 101.3 kPa;

T—The sum of the temperature (f) at the sampling point during the sampling and the

p—Atmospheric pressure of the sampling point during the sampling, kPa.

values and the mean value shall not exceed 20%.

A.6 In'spectiori methods

The inspection methods of various parameters in indoor air are as shown in Table A.1.

Table A.1 Inspection methods of various parameters in indoor air

No. Parameters Inspection methods Source
o Formaldehyde solution absorbing-pararosaniline GB/T 16128
1 Sulfur dioxide (SO,) ] )
Hydrochloride spectrophotometric method GB/T 15262
GB/T 12372
2 Nitrogen dioxide (NOz) | Modified salizman method
‘ GB/T 15435
(1) Non-dispersive infrared spectrometry (1) GB/T 9801
) (2) Non-dispersive infrared catharometry (2) GB/T 18204.23
3 Carbon monoxide (CO)
Gas chromatography
Mercury displacement method
(1) Non-dispersive infrared catharometry ‘
4 Carbon dioxide(COz) | (2) Gas chromatography GB/T 18204.24
(3) Capacity titration
(1) Indophenol blue spectrophotometry (1) GB/T 18204.25
Nesster's reagent spectrophotometry GB/T 14668
5 Ammonia (NH3) (2) lon selective electrode method (2) GB/T 14669
(3) Sodium salicylate-sodium hypochlorite spectrophotometric | (3) GB/T 14679
method
(1) Ultraviolet photometric method (1) GB/T 15438
6 Ozone (O3) (2) Indigo disulphonate spectrophotometry (2) GB/T 18204.27
GB/T 15437
(1) AHMT Spectrophotometric method (1) GB/T 16129
i (2) MTBH Spectrophotometric method (2) GB/T 18204.26
7 Formaldehyde (HCHO) :
Gas chromatography
(3) Ethylene acetate spectrophotometric method (3) GB/T 15516
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No. Parameters Inspection Methods Source
(1) GB/T 18883
Benzene
8 Gas chromatography Annex B
(CeHs)
(2) GB 11737
Toluene (C7H
_ (CrHe) (1) GB 11737
9 Dimethyl benzene Gas chromatography
(2) GB 14677
{CsH1o)
Benz[a]pyrene . L
10 High performance liquid chromatography GB/T 15439
(BlalP)
Particles with
11 diameters of 10 yum or | Impact-weighing method GB/T 17095
less (PM10)
Total volatile
. GB/T 18883
12 organic compounds Gas chromatography
Annex C
(TVOC)
Total bacterial GB/T 18883
13 Impacting method
count Annex D
(1) Liquid-in-glass thermometer method
14 Temperature GB/T 18204.13
(2) Digital-display thermometer method
(1) Ventilated psychrometer method
15 Relative humidity (2) Lithium chioride hygrometer method GB/T 18204.14
(3) Capacitive digital hygrometer method
(1) Hot-bulb electric velometer method
16 Air velocity GB/T 18204.15
(2) Digital anemometer method
17 Air change rate Tracing gas method GB/T 18204.18
(1) Scintillation flask method for measuring radon
(1) GB/T 14582
concentration in the air
222 . (2) GB/T 16147
18 Radon(**“Rn) (2) Track etching method
. (3) GB/T 14582
(3) Double filter method
] (4) GB/T 14582
(4) Activated carbon box method

A.7 Records

During sampling, make a detailed record of site situations, various pollution sources, sampling date,
time, place, quantity, sampling point layout methods, atmospheric pressure, temperature, relative
humidity, air velocity and signature of the sample grabber, which shall be submitted to the laboratory
together with the samples.

During .the inspection, make a detailed record of inspection date, laboratory, instruments and their
corresponding numbers, analysis methods, inspection principles, experimental conditions, original
data, test person and check person.
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A.8 Test results and evaluation

The test results shall be expressed in mean value. If the mean values of the chemical, biological and
radioactive indicators meet the requirements of standard value, the test results are deemed to
conform to this standard. If one of the values fails to meet the requirements of this standard, it is

considered to be non-conforming to the standard.

The parameters of annual mean value, daily mean value and 8 h mean value may be subject to the
screening sampling inspection first. If the inspection results conform to the standard value, the test
results are deemed to conform to this standard. If such inspection resuits fail to meet the
requirements of standard value, the accumulating sampling inspection results shall be used for
evaluation according to the requirements of the annual mean value, daily mean value and 8 h mean

value.

10
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Annex B
(Normative)
Inspection Method of Benzene in Indoor Air

(Capillary Gas Chromatography)
B.1 Method summary

B.1.1 Related standards and principle

This method is applied mainly on GB/T 11737 Standard method for hygienic examination of
benzene, toluene and xylene in air of residential areas—Gas chromatography.

B.1.2 Principles

Acquire Benzene with an activated carbon tube, and then extract it with carbon dioxide. Analysis with
gas chromatograph of a hydrogen flame ionization detector to determine qualitatively with retention
time and quantitatively with peak height.

B.1.3 Interference and elimination

If the water vapor or spray in air is condensed in the carbon tube due to the large volume, it will
seriously influence the breakthrough capacity and sampling efficiency of activated carbon. The
sampling efficiency of the activated carbon tube conforms to the requirements when the air humidity
is below 90%. The interference of other pollutants in air may be eliminated by using the separation

technology of gas chromatography and selecting proper separation conditions of gas chromatography.

B.2 Applicable scope

B.2.1 Measuring range: if the sampling volume is 20 L, extract with 1 mL carbon disulfide and take

1 uL sample, with a measuring range of 0.05 mg/m*~10 mg/m®.

B.2.2 Applicable place: this method is applicable to the determination of benzene concentration in

indoor air and in air of residential areas.

B.3 Reagents

B.3.1 Benzene: chromatographically pure

11
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B.3.2 Carbon disulfide: analytically pure. It needs to be purified to make sure of no abnormal peak

in chromatographic analysis.

B.3.3 Coconut shell activated carbon: (20~40)meshes, which is used to be filled in the activated

carbon tube.

B.3.4 High purity nitrogen: 99.999%

B.4 Apparatus

B.4.1 Activated carbon sampling tube: glass tube with a length of 150 mm, inner diameter 3.5 mm~
4.0 mm and outer diameter 6 mm. Fill 100 mg coconut shell activated carbon in the tube, and fix the

two ends of the tube with little glass wool, then inject the pure nitrogen for 5 min~10 min at 300 ‘C~
350 C, and finally sleeve the plastic caps to tightly seal the two ends of the tube. The tube may be
kept in a dryer for 5 d. If the glass tube is sealed by fusing, it may be kept for three months with stable
properties.

B.4.2 Air sampler: flow range 0.2 L/min~1 L/min, with stable flow. When in use, the air flow of
sampling system before and after sampling shall be calibrated with a soap film meter, accurate less

than 5%.

B.4.3 Injector: 1 mL. lts volume scale error shall be calibrated.

B.4.4 Micro injector: 1 pL, 10 pL. Its volume scale error shall be calibrated.

B.4.5 Tube with stopper & graduation: 2 mL.

B.4.6 Gas chromatograph: with a hydrogen flame ionization detector.

B.4.7 Chromatographic column: 0.53 mmX30 m large-diameter non-polar quartz capillary column.

B.5 Sampling and sample retention

“Open the activated carbon tube with a diameter at two ends of at least 2 mm at the sampling point,

vertically connect it with the air intake of the air sampler, and extract 20 L air at a speed of 0.5 L/min.

12
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After sampling, sleeve a plastic cap on the two ends of the tube respectively, and keep records of the

temperature and atmospheric pressure during sampling. The sample may be kept for 5 d.

B.6 Analysis steps

B.6.1 Conditions of chromatographic analysis: as the conditions of chromatographic analysis often
vary with different experimental conditions, the optimum conditions of chromatographic analysis for
analyzing benzene shall be determined according to the mode and performance of the gas

chromatograph used.

B.6.2 Drawing standard curves and determining the calculation factor: under the same condition as

the sample analysis, draw the standard curves and determine the calculation factor.

Draw the standard curves with standard solution: add a few amount of carbon disulfide in a 5.0 mL
volumetric flask first, accurately take a certain amount of benzene (1 uL benzene weighs 0.878 7 mg
at 20 "C) with a 1pL micro injector and inject it into the flask, and then add carbon disulfide until the
level reaches the desired scale to prepare the storage solution of a certain concentration. Take a
certain amount of storage solution before use and dilute it with carbon disulfide into the standard
solution with the benzene content being 2.0 pg/mL,5.0 pg/mL,10.0 pg/mL and 50.0 pg/mL
respectively. Take 1 pL standard solution as a sample, and measure the retention time and peak
height. Repeat the above steps three times for each concentration, and average the peak heights.
Then draw the standard curves with the content of 1 pL benzene (ug/mL) as the horizontal coordinate
(ug) and the mean peak height as the vertical coordinate. Calculate the reciprocal of the regression
line and take the reciprocal of slope factor B; (g/mm) as the calculation factor for determination of

the sample.

B.6.3 Sample analysis: pour the activated carbon in the sampling tube into a test tube with stopper
& graduation, add 1.0 mL carbon disulfide, stuff up the tube stopper, and leave it for 1 h while shaking
it out from time to time. Take 1 plL. sample, which shall be determined qualitatively with retention time
and quantitatively with peak height (mm). Analyze each sample three times and average the peak
heights. At the same time, take an un-sampled activated carbon tube and conduct the steps as if it

were a sampling tube to determine the mean peak height (mm) of the blank tube.

B.7 Calculation

B.7.1 The sampling volume shall be ébnverted into the volume in normal state according to

formula (B.1):

13
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_ylo.,p
Vo=V 2 o, (B.1)

Where, Vp—Converted sampling volume in normal state, L;
V—Sampling volume, L;
To—Absoiute temperature in normal state, 273 K;

T—The sum of the temperature (f) at the sampling point during the sampling and the

absolute temperature in normal state, ({+273) K;
po—Atmospheric pressure in normal state, 101.3 kPa;
p—Atmospheric pressure of the sampling point during the sampling, kPa.

B.7.2 The benzene concentration in air shall be calculated according to formula (B.2):

oz (h=h)B,
- VQ . Es

ceesenninnn (B 2)
Where, c—Concentration of benzene, toluene and xylene in air, mg/m?®,

h—Mean value of peak heights of sample, mm;

h'—Peak height of the blank tube, mm;

Bs—Calculation factor obtained from B.6.2, yg/mm;

E.—FEfficiency of extract of carbon disulfide determined through experiments;

Vo—Sampling volume in normal sate, L.

B.8 Method characteristics

B.8.1 Lower testing limit: if the sampling volume is 20 L, extract with 1 mL carbon disulfide and take

1 uL sample, with a lower testing limit of 0.05 mg/m>.

14
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B.8.2 Linear scope: 10°.

B.8.3 Precision: for the liquid samples with the benzene concentration being 8.78 pyg/mL and

21.9 ug/mL, the relative standard error determined repeatedly is 7% and 5%.

B.8.4 Accuracy: the recovery rate of sample with the benzene content being 0.5 pg, 21.1 pg and
200 pg is 95%, 94% and 91% respectively.

15
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Annex C
(Normative)
Inspection Method of Total Volatile Organic Compounds (TVOC) in Indoor Air
(Thermal Desorption/Capillary Gas Chromatography)

C.1 Method summary

C.1.1 Related standards and basis

ISO 16017-1 Indoor, ambient and workplace air—Sampling and analysis of volatile organic
compoundé by sorbent tube/thermal desorption/ capillary gas—Part 1: Pumped sampling

C.1.2 Principles

Select proper absorbent (Tenax GC or Tenax TA), acquire a certain volume of air sample with an
absorbent tube, and make the TVOC in air flow kept in the absorbent tube. After.sampling, heat the
absorbent tube to desorb the TVOC. After the sample to be tested flows into the capillary gas
chromatograph together with the inert carrier gas, it shall be determined qualitatively with retention
time and quantitatively with peak height or peak area.

C.1.3 Interference and elimination

Treat and activate the sampling tube and absorbent to minimize the interference; this method can
separate various TVOCs by selecting proper chromatographic column and analysis conditions, so as
to solve the interference issue of coexistent elements.

C.2 Applicable scope

C.2.1 Measuring range: this method is applicable to the determination of VOCs with a concentration

of 0.5 ug/m*~100 pg/m? in air.

C.2.2 Applicable place: this method is applicable to indoor, ambient and workplace air, as well as

the evaluation of release of indoor maters of small or large test chamber.

C.3 Reagents

The reagent used in the analysis process is chromatographically pure. If it is analytically pure, it shall
be purified to make sure of no abnormal peak in chromatographic analysis.

16
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C.3.1 VOCs: to ensure the concentration, it is required to prepare the standard solution or standard

gas with desired concentration by using VOCs as the standard reagent, and then quantitatively inject

it into an absorbent tube by liquid external standard method or gas external standard method.

C.3.2 Diluting solvent: the diluting solvent used by liquid external standard method shall be
chromatographically pure, which shall be separated from the compound to be tested in the elution

profile.

C.3.3 Absorbent: the particle size of absorbent used shall be 0.18 mm~0.25 mm (60 meshes~
80 meshes). Before filled into the absorbent tube, the absorbent shall be activated by heating with
inert gas overnight at its maximum service temperature. For avoiding the secondary pollution, the
absorbent shall be cooled to the room temperature in clean air, and then stored and filled into the
tube. The desorption temperature shall be lower than the activation temperature. The absorbent tube
that has been filled with absorbent by the manufacturer shall also be subject to the activation

treatment before use.

C.3.4 High-purity nitrogen: 99.999%.
C.4 Apparatus

C.4.1 Absorbent tube: inner-wall polished stainless steel tube with an outer diameter of 6.3 mm,
inner diameter 5 mm and length 90 mm (or 180 mm). One end of the sampling inlet of the absorbent
tube is marked, and the absorbent tube may be filled with one or several absorbents. The absorption
layer shall be located at the heating zone of the desorption instrument. The absorbent tube may be
filled with 200 mg~1 000 mg absorbent according to the concentration of the absorbent, with its two
ends stuffed up with stainless steel mesh or glass fiber. If several absorbents are used in an
absorbent tube, absorbents shall be arranged in order according to their absorption capacity, with the
absorbent of poorest absorption capacity arranged at the sampling inlet of the absorbent tube, which

shall be separated with glass fiber.
C.4.2 Injector: 10 uL liquid injector; 10 uL gas injector; 1 mL gas injector.
C.4.3 Sampling pump: constant-flow personal air sampling pump with a flow range of 0.02 L/min~

0.5 L/min and steady flow. When in use, the air flow of sampling system before and after sampling

shall be calibrated with a soap film meter, with an error of less than 5%.

17
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C.4.4 Gas chromatograph: with a hydrogen flame ionization detector, mass spectrometer detector
or other proper detector.

Chromatographic column: non-polar (polar index being less than 10) quartz capillary column.

C.4.5 Thermal desorption instrument: it is able to conduct the secondary thermal desorption to the

absorbent tube and make the desorbed gas flow into the gas chromatograph with the inert carrier gas.
The desorption temperature, time and carrier gas flowing rate are adjustable. The desorbed sample

may be concentrated by a coid trap.

C.4.6 Injector for preparing the standard series by liquid external standard method: the sampling

inlet of the normal gas chromatograph may be used online or assembled independently. The
connection of the carrier gas at the sampling inlet is retained and the lower end of the sampling inlet

may be connected with the absorbent tube.

C.5 Sampling and sample retention

Connect the sampling tube and sampling pump with a plastic or silicone rubber tube. In the personal
sampling, vertically install the sampling tube at the breathing zone; in the sampling at fixed locations,
select a proper sampling location: open the sampling pump and adjust the flow to ensure to obtain the
desired sampling volume (1 L~10 L) within a proper time period. If the total sample amount is more

than 1 mg, the sampling volume shall be reduced accordingly. Record the starting and closing time of

sampling, sampling flow, temperature and atmospheric pressure.

Take down the sampling tube after sampling, and seal two ends of the tube or put the sample into a

sealable metal or glass tube. The sample may be retained for 14 days.

C.6 Analyéis steps

C.6.1 Desorption and concentration of sample

Install the absorbent tube on a thermal desorption instrument, and heat to desorb the organic vapor
from the absorbent, and bring it into a cold trap by the carrier gas flow, to conduct the
pre-concentration. The direction of the carrier gas flow shall be reverse with the direction during

sampling. Then, rapidly desorb it with a low-speed flow, and make it flow into the capillary gas
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chromatography via a transmission line. The temperature of the transmission line shall be high
enough to avoid the condensation of components to be tested. The desorption conditions are as

shown in the following Table C.1.

Table C.1 Desorption Conditions

Desorption temperature 250 'C~325C
Desorption time 5 min~15 min
Desorbed gas flow 30 mL/min~50 mL/min

Refrigerating temperature of cold

trap +20C~—180C

Heating temperature of cold trap | 250 C~350 C

Absorbent in cold tfap “If used, it is generally the séme as that in the absorbent tube, 40 mg~100 mg.

Carrier gas Helium or high-purity nitrogen

The split ratio between the sample tube and the secondary cold trap and
Split ratio between the secondary cold trap and the analytical column shall be selected
according to the concentration in air.

C.6.2 Conditions of chromatographic analysis

The 50 mX0.22 mm quartz column with a film thickness of 1 pm~5 pym may be used. The fixed

phase may be dimethyl siloxane or methylsiloxane with 70% cyanpropane, 70% phenyl and 86%
methyl siloxane. The operating condition of the column is programmed temperature. The initial

temperature 50 °C is kept for 10 min and then rises to 250 C at a speed of 5 'C/min.

C.6.3 Drawing standard curves

Gas external standard method: pump 100 mL, 200 mL, 400 mL, 1L, 2L, 4 L and 10 L standard gas of
100 pg/m?® respectively and make them pass through the absorbent tube, which shall be used as the

standard series.

Liquid external standard method: respectively take 1 uL~5 pL standard solution containing the liquid

components of 100 ug/mL and 10 pg/mL by the apparatuses of C.4.6 and inject them into the
absorbent tube. At the same time, inject the inert gas into the absorbent tube at a speed of
100'mL/min, and take down the seals of-the absorbent tube after 5 min, which shall be used as the

standard series.

19



GB/T 18883—2002

Analyze the standard series of the absorbent tube by thermal desorption gas chromatography, and
draw the standard curves with the peak area from which the blank is deducted as the vertical

coordinate and the mass of the substance to be tested as the horizontal coordinate.
C.6.4 Sample analysis

Analyze the absorbent tube of each sample according to the operating steps of drawing standard
curves (i.e. the same conditions of desorption, concentration and chromatographic analysis), which

shall be determined qualitatively with retention time and quantitatively with peak height.

C.7 Calculation

C.7.1 The sampling volume shall be converted into the volume in normal state according to
formula (C.1):

Vo=V 2.P RN R o B

Where, Vo—Converted sampling volume in normal state, L;
V —Sampling volume, L,
To—Absolute temperature in normal state, 273 K;

T—The sum of the temperature (f) at the sampling point during the sampling and the

absolute temperature in normat state, (+273) K;
po—Atmospheric pressure in normal state, 101.3 kPa;
p—Atmospheric pressure of the sampling point during the sampling, kPa.

C.7.2 Calculation of TVOC:

(1) Analyze all compounds with retention time between that of n-hexane and n-hexadecane.
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(2) Calculate TVOC, including all compounds between the n-hexane and n-hexadecane in the
chromatogram.
(3) Quantify VOCs as many as possible according to the single calibrated curve. At least 10
maximum peaks shall be quantified. Finally, list the name and concentration of these compounds with
TOVC.
(4) Caiculate the concentration of the identified and quantified VOCs Sq.
(5) Calculate the concentration of the unidentified VOCs S, with the response factor of toluene.

(6) The sum of Siy and S, shall be the concentration or value of TVOC.

(7) If the tested compounds exceed the scope defined by TVOC in item (2), the information shall be
added into the value of TVOC.

C.7.3 The concentration of the components to be tested in air sample shall be calculated according

to formula (C.2):

X 1 000 ..............................( C.2 )

Where, c—Concentration of the components to be tested in air sample, pg/m?;
F—Mass of components invsample tube», Hg;
B—Mass of components in blank tube, ug;
Vo—Sampling volume in normal sate, L.

C.8 Method characteristics

C.8.1 Lower testing limit: if the sampling volume is 10 L, the lower testing limit shall be 0.5 pg/m:’..

C.8.2 Linear scope: 10°.
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C.8.3 Precision: according to different substances to be tested, add 10 pg standard solution in the

absorbent tube, and the relative standard deviation of Tenax TA shall fali within 0.4% and 2.8%.

C.8.4 Accuracy: At the temperature of 20 ‘C and relative humidity of 50%, add 10 pm/m® n-hexane
in the absorbent tube, and the overall uncertainty of Tenax TA and Tenax GR (mean value of five
tests) shall be 8.9%.
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Annex D
(Normative)
Inspection Method of Total Number of Colony in Indoor Air

D.1 Applicable scope

This method is applicable to the determination of total number of colony in indoor air.

D.2 Definition

Impacting method is a sampling method for determining the total number of colony in air per cubic
meter through cultivation of the bacteria on the nutrient agar tablet at 37 C for 48 h, which, under the
dynamic action of pumping of an impact type air microbe sampler, is to produce a high-speed airflow
by making the air pass through the narrow slit or small holes, so as to make the particles with bacteria

floating in air impact the nutrient agar tablet.

D.3 Apparatus

D.3.1 High-pressure sterilizer

D.3.2 Hot air sterilizer

D.3.3 Constant temperature incubator
D.3.4 Ice refrigerator

D.3.5 Plate

D.3.6 General apparatuses for preparing culture medium: measuring cylinder, triangle flask, pH

meter or precision pH test paper, etc.
D.3.7 Impact type air microbe safnpler
Basis requirements of the sampler:

(1) The capture rate of bacteria in air shall be 95%.
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(2) Simple operation, portable, stable performance and convenient sterilization.

D.4 Nutrient agar

D.4.1 Components:

Peptone: 20 g

Beef extract: 3 ¢

Sodium chloride: 5¢g

Agar: 15g~20g

Distilled water: 1 000 mL

D.4.2 Preparation method: mix the above-mentioned components and heat to solve them. Calibrate
the pH value to 7.4, filter and put them into different containers. Conduct the sterilization under high
pressure for 20 min at 121 °C. Please refer to the instructions of sampler for the preparation of

nutrient agar tablet.

D.5 Operating steps

D.5.1 See Annex A for the requirements of sampling point selection. Sterilize the sampler, and take
the sample according to the instructions. Generally, the sampling volume is 30 L~150 L, which shall

be increased or reduced subject to the performance of instrument used and the microbial

contamination in indoor air.

D.5.2 Upon sampling, place the nutrient agar tablet with bacteria in a (36 +1)°C incubator for 48 h,

and calculate the bacterial count which shall be converted into the bacterial count in air per cubic
meter according to the flow and sampling time of the sampler. The bacterial count shall be reported in

cfu/m?.
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GB/T 18883—2002 Indoor Air Quality Standard ,Amd.1

This modification sheet was approved by Standardization Administration of the People's Republic of
China according to Document SAC Industry and Traffic No. [2003]68 on July 25, 2003, and will be
implemented on October 1, 2003.

Title of the Standard: GB/T 18883—2002 Indoor Air Quality Standard

1. Page 6: Table A.1 (Contd) the source of Radon®?’Rn:

Original: (1) GB/T 14582 (2) GB/T 16147

Amended to: (1) GBIT 16147 (2) GB/T 14582

2. Page 7: B.3.3 Coconut shell activated carbon:

Original: 20~40 meshes

Amended to: 0.90 mm~0.45 mm (20 meshes/in~40 meshes/in)

3. Page 10: C.3.3 Absorbent:

Original: the particle size of absorbent used shall be 0.18~0.25 mm (60~80 meshes)

Amended to: the particle size of absorbent used shall be 0.28 mm~0.18 mm (60 meshes/in~
80 meshes/in)

4. Page 11: C.6.2 Conditions of chromatographic analysis

Original: The fixed phase may be dimethyl siloxane or methylsiloxane with 70% cyanpropane, 70%
phenyl and 86% methyl siloxane.

Ameﬁded to: The fixed phase may be dimethyl siloxane or methylsiloxane with 7% cyanpropane,

7% phenyl and 86% methyl siloxane.
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