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EEZEABENFASTE. AREKETZRE, AENSHE—-RBE, BEX
SO, FRER. FRRAPSY) BRE, BWHRRHS(V) 5HCHOR B4 R4
Y. RERTERENLXFEES Y MHCHO, (NELRRE, Hit, IR
BEREM KT B PR LN R S A Y R ERRLEN. AMRHEFHCHO~
AR FHPLC-2, 4- RS 3R M7 B0 S2 ™, A SR 0 1 B 5 17 @9 1-NaSh 43 Y6 Ye B
ERER KT —HPRHERY, REBTRELER. B—FE, B HRMAKE KT
BERE. FHEHEXEE, BN E, FUAREBXEANERRE, AXHHE
HPMARRPAGERNEPRAET HE, HERUN2HSOM PR % R BiF, BEL-
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HCHORIHSO:; BB D B E SR EBEHREFER B CH,(OH)SO7 (HMSA), %
AL AR R HMSAMR B, B HGHHCHOM R N2,

HCHO + HSO;—> CH,(OH)SO; (HMSA)
L

CH,(OH)SO; —+HCHO + HSO5;
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2. UBAAA

2RI NN EE T

PR Seg/ml, WRNEH.

NaShiff#: 30g NH.AcHO.4mlZBtFM, BimEEFKZE100ml, ##5 B K HE
.

LAMEN (24mmol/l): 0.61gAE T 100mIFMS, BKHRE.

NaHSO:## (24mmol/1): 0.25g NaHSO,#F100m1EBFKPb, BOBKER
.

ZBHEME®: 25g NHAcM3mRKXHAC, Mo.25mlZBERME, M= B £100ml.
BRERAE.

3. XRIHE

(1) REERRMGLEH: R XImIRELAE, HHMAsLg/m] PRFERRK
0.00, 0.10, 0.20, 0.40, 0.60, 1.00, 2.00, 3.00ml, ¥} FHEZBWTFK FEFLET & W&
B¥H3.00ml, BAK, FEEHMANAHSOBHML HEEB % 1.00ml, NaShi¥
2.00ml, #5], ZECOCHEBAB P BAImin, REUEEFRKIBHE, Alenibf
MAERK415nmib MILE LR, DIHRESRIBELE, TRENILE, L5l
£.

(2) BARKESHNE: FZEEIBAKRANER, BRKWmeE, REKHGTE
RlEEE, WBE, LEHASmNABREE, RERPR (1) HEKNG & NE
HRaR.

R 5 i ®

1. JLAH ML

HITETF RS, FELHHCHO-NaHSO,-1,-NaSh( 1) REMHL£p R, FLHR
RHCHOE 5 4 %14 T HCHO-NaSh( 2), HCHO-NaHSO,—NaSh (3) Rl HCHO-Z
BtAN (4) Z=%FERE, HLTE1, #R1, 2, MR TR 5 5 4 0.008,
0.005, 0.004mg/]l (REBHE K REHFEERFRSBNTF0.5mg/D), FHik ABER
. REAEREERE L.

1 GREMLHERLHR
Tabls 1 Make up of standard curve

No, R B ok [NaHSO, LM | NaSb |ZRAm| HEFAK
1 HCHO-NaHSO,-1,-NaSh 3.00 1.00 1.00 2.00 0.00 0.00
2 HCHO-NaSh 3.00 0.00 0.00 2.00 0.00 2.00
3 HCHO-NaHSO,-NaSh 3.00 1.00 0.00 (. 2.00 0.00 1.00
4 HCHO-ZBtA M 3.00 0.00 0.00 0.00 1.00 3.00




48 ¥ & 1t %# 13%

fE 1 LLEH:

(1) fhR2,ARZBHPRMERN, WHAMBREZLES, HAX R B HKT
0.999, HHANaShiLFIRFEZBEBEN EBEB P HPRE.

(2) R 3 &, BAEPHEETES(V) 8, HCHORUSKAER (HMSA) 77
765&!1, FINaShiE A AR MWK S Wb A PR, EHRMBRORE b BT, A4 HF iR

. Ri¥AHLIiERR T NaShik H BN 52 i B FR RS .

(3) Mgk 1 %8, LIEMBHEAEAR0 ERH % S WHMSAR ﬁFEEHCHO,
FH HEE B NaShIs RN, HIREMROHEXRE » >0.999, dih&1 MR 2 A XK
HHBHCHOMKEHE=>97%

BEikild, FANaShit@ld e {Uh W HaE, AL-NaShiEB AN EPTRNE S

HEmER.

2. %8R 8::0

2.1 pHEMEW S0 A

Z BB NaShEHRNERERG Eo.sooL &\“h
NHACRBM BN, RARKEWRE 000 |
H, WTEFAEFRpHETHE e LT
WB, Joit W BUH21g NHOIRH =0 550 400 €00 8.00 10001200 14.00
30gNH, AR HINaShif M. FIBR A 1 2% HCHOW®)
1,3 R e 10ug RIS E W1 RS
A FpHI K% KB . PpHIEN B (1) a=-—0.004024, b=0.03875, r=0.9999;
B, BOCENN A, 2482, (2) a=—0.002459, b=0.03995, 7=0.9997;

BB 2 4B 1 ﬁ]‘uﬁtﬂ, FHC HO- (3) ::0.004426, b==o.000065, :Zo.moa;
NaHSOs-I,-NaSh 3 5 5 8 F B 1 25 n(,? L Stamdard e "ot fomatdetyde in
SR, ERENBERN (pH=1— differend samples

9.5) BB BETLE. EEMERHT,
HFNHAKSWEREpH=6—7, HEMEREREEN.

Hi % 2 RBR I RAEHSO  BREE, HCHOS5EER RS A WHMSA, HAMLKEME
BEEFHHERET, EXFApHMEA ANaShER g2 FhHHMSARBHMHEE. @
BiZk 2w, ZEpH<TRpH>1MXAERB6E, R AEpHI—130, AR RN ISR
WEHE, SERTHBERAMAE, B% EXRREREEELT, NaShik¥ P,
FEAGBRARE., KK, #EPaskuptaf ABFFRINN EEpH4—5% BH3, HCHO-S(NV)
MmewBEREE, BAFERAFESS, LB ERRYBERKHpHAEE. BN
B—NE A LA ERBERERE KN, FLB MR, ESRBANGHSO B £HgE
‘AT,

2.2 NaHSO,/LME/RILif & W

TFTI2XHEHI0mg/3mI FFEBEMN a B, 4 3 M A1% NaHSOB &
0.10, 0.15, 0.20----- F1.50mL,24mmol/l LM E M ARYN1.0ml, {#N2HSO,/
LIS /R A 0.4 6.0/ RS, FNB-ANRKMZES, 1 %NaHSO i AR 2% 0.1551
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1.0ml, Eﬂﬂﬁ]%ﬁ"}:ﬂ:@.ﬁiﬁ. %%EES. 53] 3%%1 R?ﬁi%‘l‘ NaHSO0,/1,<4,
Rl L EHMSASE & B tHHCHO, B NaShiM, 8% M & #H NaHSO, 51, K BE/R

LE1EA.

3. LA ER RN EE

19924E 6 H23H, WAL PARNBR -HHE, FREETEBESRABHS:

(A) Bif#E; (B) 100mIFAM0.25g NaHSOys (C) M AHRE 2.58g/mlilFS
B (BB25.00mIiKRE H56ug/ mIMRERRBFRT500. omlIE BT, AR E EERE
500.0ml); (D)100mlEE 5, C shim A0.25gNaHSO,; (E )100mlEE S, Chim A1000ppm
MHCL¥#1ml; (F) 100mlkE G CHhmMAED Iml; (G) 2.58g/ml FRAER B KEF
B, ATE&ERAKEMZR. SRBEHUARFERE -K, {MEAK, KERIT
£2, FETHA4.

® 2 FKHPRERE@#e/m) HERFRRAMEL

Table 2 Variation of HCHO concentration vs stored time in rain

B2 A B C D E F G
BE 1,-NaSh 1,-NaSh I,-NaSh I,-NaSh NaSh NaSh I,-NaSh
6 H23H 0.28 0.32 2.51 2.71 2.61 2.65 2.50

24H 0.25 0.26 2.50 2.81 2.65 2,61 2.35

26H 0.15 0.34 0.16 2.76 2.66 2.73 2.08

27H (0.34) (0.42) 0.13 2.81 2.66 2.67 1.76

23H 0.05 0.33 0.14 2.83 2.71 2.67 1.27
7RB3HR 0.00 0.32 0.00 (2.66) 2.68 2.62 0.26

7H 0.03 0.28 0.01 2.99 2.67 2.63 0.02

13H 0.00 0.37 (0.29) 2.86 2.73 (4.22) 0.04

”n 7 7 8 7

AVG 0.32 2.82 2.67 2,65

Sy 0.03 0.09 0.04 0.04

3.1 Bk HRARME
Sh 6 H23A BT H. B AR BHL-Nashgk MBLHCHOI:4 ¥ % 0.28%:
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0.320g/ml, PAAEEG B A MERMB P HINaHSO M, MERE LT 76,
BREHFELHCHOIr=0.30ug/ml, #FEMF AM2.50g/ mURHER B2 FH. 990m
AR PR HgCLMCHCL® 5, FANaShi:M B EPRRA2.61/ 2.658g/ml. MAE
REFOTEE, MALERULETIT. B AEMLGHELMN EE, At S
AREBAIHCHOl,=2.€3-2.50=0.13ug/ml, B, WHHEHHEPESPRLARNE S
A
1 HCHO)r _0.13
[HCHOl:  0.39
HRAMRPNOFEHEB., D, E. TRGE=ZHANE 42 W P HMHE W
[HCHO]r=0.328g/ml, [HCHOJr=0.168g/m], WEHRBHNE 258 ¥ 50%. ki
SlBEtBEES EREEN, UREFEEPESTRTARALBAN. RURK
KpS(V) SBULER.
3.2 TR H RS TR BE B ) S AL
mME2PR, M6 AZ3EBERMMBEIIPMER 7 HA13H1E. 21RP BT T AKSE
BME. #MA,C,GABhaifH. MAREPRATHE, HEPRER. dTF 8%
meFH, HikRL-NaShikfiM PR ER, BEAEN RN REEK, BEE H0E
4 (AP RBMTRES, BB 755N 0STm0RiE. KMiE -fen.
HaASLRINEMNFRERY0.28

=43%

[ - —

wg/ml, 24 h MEEMHREHN 10%, R e

TR EEMBREL 6%, BAKH ERWE

G BH82%, HEHRXBKEL100%. .7 g\

WHBHRAERRA, THERRLX g \\

>10%, EEFEREE, ERPmMER o\ B

F, LSRR SE, BOGERRAR . I
3.3 BRI i I @
ME2ZWLLEY, # &B,DIMA B 4 TR RS

NaHSO, B3 M E21d A I,-NaSh & Fig. 4 Variation of HCHO concentration vs

mjﬁpggg. }\&%%E#&t*ﬂ. B stored time

WmB, DA hTHEEN NG

PREMAEN B, HtHEREN 0.320g/ml, BRBYEH. 5AMERNAERA
RISLED M€ 5 0.28kg/mlIBEAMAF. Bk, WLLAKNMANaHSO &, B4 L-NaSh
ERERETRRSRHARERE.

FME,FRIFEMA2.cog/ mIB T, 2 3MAFRP M HCLMCHCLZ S H
NaShEB EWHTPE. \RXKNELERMBEEMRSE, ScH¥H 0.04, % 4 3] % 2.67H
2.654g/ml, WHRBPIT, BEIAAHgCLAMCHCLE SRR RMET N, H¥RERB
W, MHEMEMF FN AL-NaShi¥ PSR, RN n=8M7,¥=2.43 [ 2.47
ug/ml, Sx=0,06M0.04, A BRCELAGHE, BKEE 2HHE., WS4, o
REBE R AT L-NaShk M EH A TR, MBH—H PR, EX. HgCLAMCHCLAE S
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(1) FMNaShi: RRENBHWR T HEPR.

(2) BABS(V) BBSHCHORRBEL SR £ P B M (HMSA), 3 H
HCHOAfE# NaShik ¥ €.

(3) FEEMAERLEMEE, LA SRUE %4 % HMSA BE. B
HCHO, HMEE>97%. ML-NaShikl M MBS APRA BETRLR,

(4) HCHO-NaHSO,-I,-NaShHIHCHO-NaSh#g fin B fh &R 5 Mk #E &8,
HAPEE R MR 7 HI9KT0.999, HEEX{E>97%, Hit, ,-NaSh#
ERREROFEETRN,

(5) FRRRTFREAEKRERE NG, 5NSEERTHE,

(6) 6B23AKBMILT P XHBRN—HRENNELEREN, WEPHED
R4 Y 0.160g/ml, FREERHN0.320g/ml, MEASHRELT BE BMN50%. N
SRR S RAELRE, AR TR RDAT 6,

(7) FHBMESHINaHSO:, RJ5AL-NaShikM EHBHR KL B BHS
B, ESAANESEREE, Y RHESEEN S,

$ ¥ XN
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RESEARCH OF THE STABILITY AND
MEASUREMENT METHOD OF FORMALDEHYDE
IN ACID PRECIPITATION

11 Xiaozhen Bai Yuhua Wang Qinjun
{Departmeat of Technical Physics, Peking University, Beijing, 100871)

ABSTRACT

A new method for the determination of total formaldehyde[ HCHOIr
and free formaldehyde[l HCHOIr in acid rain was developed. The [HCHO]x
including[l HCHOr and adduct HMSA. HCHO was measured by oxidizing
bisulfite with iodine to destroy HMSA and reacting [HCHOIJr and relea-
sed HCHO from HMSA with Nash reagent. Acetylacetone ammonium and
HCHO condense to form the coloured product diacetyl dihydrolutidine
(DDL). It's concentration was determined spectrophotometrically at the
maximum of absorption at 415nm wavelength at 60°C (and pH<(9), the
reaction is complete after 36min. Free HCHO was similarly determined in
another aliquot but without adding iodine, The difterence between the
total and free HCHO measurements gives HMSA content of sample. Re-
covery of HCHO from the dissociated HMSA was over 97%.

This method was applied to the analysis of rainwater collected at Bei
jing Zhong Guan Cuen area during the summer of 1992. The results sho-
wed that free HCHO and adduct HCHO were amounted to about 50% res-
pectively. NaHSO; is a perfect protectant of total HCHO in acid rain,

Keywords: formaldehvde, acetylacetone, Nash reagent,
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