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Abstract

In this paper, the content of free formaldehyde in large core board was successfully determined
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by perforated extraction and acetyl acetone spectrophotometry. In the environment of constant
temperature shaking water bath and acetic acid-ammonium acetate buffer solution (pH = 6),
formaldehyde reacts with acetyl acetone to produce a stable yellow compound 3-methylene-2,
4-pentanedione, which is then measured at a wavelength of 412 nm Its absorbance. The results
show that when using perforated extraction and acetyl acetone spectrophotometry to determine
the formaldehyde content in large core plates, the formaldehyde content has a good linear rela-
tionship with the absorbance in the range of 0~10 pg/ml, and its linear correlation coefficient
(R)reaches 0.99872. The recovery rate of standard addition was 97.6%~99.7%, the average re-
covery rate of standard addition was 99.0%, and the detection limit was 0.0890 pg/ml. It can be
seen that the method has high sensitivity and high accuracy, and can be applied to the determina-
tion of formaldehyde content in large core boards.
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1. 518

KR B A R RRAM MRS (Z N T, AR/, PUirsifE R4, B REFE. RF
REHE W& RS [1] [2], ) BOHTERM RS . BRI WA DA R @ S SR AT 3], NIE AR 2
H ARG R EERIR . (RS R GEARM R, O ) R R A B [4] [5] [6]. FREERH
W5 71 Y6 BEIR[7] [8] il ik [Q1A fELAL 2435 [10] . T FE & [11) R A A (AR L U N3 iR v
Xof A3 AT TSR FH gk PR 43 s ' B2 AN B i AR SRk g A U G R st . Bohm M 5 [12]4
FA BRI /N B R4 =5 FVSAR 93 W 7715 3R 98 T L T @ SRS PR 25 2 Bl A& AR A A F I 1 D (. X
T NIERRAE o H R U, ML T PR AR A A T, o FLAEBGE MR B Mo, AR ARIR, AE
SR N TE AR S B FE B BRSO SR (L3]I A EALRE R, A b T e B AR 22 A sz e R 20 N e
SERRLM, UERH T g FLARBR A5 A o IR AE M S IR AR RS e R R . SRR [L4]8
2 FLAEEUOGHAT SO R FORBEATIRAE, AL T DU ASOR 1 R R B RS AE I YR . AR SCE
T B FLAE MO AR R E R Ui B S, SR T TR 23 DY 6 BEVE N 8 1 RS, 0T NI AROM i H R
e« PR R o 1) 4 ) DA S Aol AR 7= S AR b A R

2. SCIGERSY
2.1, FESINERNAUERRE

KA, 3A IR, 36 x 30 x 2 mm?, I REAR A, A8 AR SR DI E A KA 20 mm 1 IE T
ANBR(TERE B304 20 cm AbEURE), ARFEDUID B 6 40 HHBE 77 NaOH, AR, RETEISAL 227
CgHsKO,, AR, R ILJR 7 IEi7); CH;COONH,, AR, RE™ KL 2R7); HCHO, 4l 37%~40%,
PEEIL T HySO,, 4l 95%-98%, KRNI 2L ; CHCOOH, 4hifE >99.5%, K KUKk ;
Na,SO3, 4l /% > 97%, KT KL F 7 ; CsHgO,, 4liE >99%, AL T.; CHyCH,OH, 4% >99.7%,
TN ZE R CoHsCH3, 21 >99.5%, 16 BH T LA fh Tik7).
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BRiE 4%

ALY, EXC-EX10, B SRIRFHL: ARIRIEIR SN, DHIF-5/40, w515 A A
HAETEM, DZF B, dbm RN BUREIRIRG 45, XMTE-206, iSRG 722 7T 0L
SCICRETE, R BRSNS SERASE IR AL P REAE, DF-101S, AN AALES s Sk i H e,
FEI Sirion200, [ FEI A .

2.2. AE[RBHIARE

AT FER bR AR T RS I B LB ER AN S S, 7 AR R B A, DA E BB R R, AR
PR BOEEAT SO 5T, AN SR e HY R SR b RS IR & 5. TEAR 8 BRIV MR W, b AU hr & AL
NI -

2.2.1. SEELHBEROIRE

AT AR5 AE RTS8 — FH R VB (CeHsKO4) 5 OH [ ML 22 it S8z Bl 101 5, SRR e

NaOH ¥ S Ji7 35 0L 77 F2 (%)

(0]

[0]
+ NaOH—> + H,0 ( * )
OH ONa
o 0
BARBIRIT

@© R SEAL B B . FREX 4.0268 g Rtk NaOH Bt , IS B 288K, 62 Wi s,
BN 1L A ERTEER, RmAIFH.

@ CgHsKO, FEAERFNIUES: H# CeHsKO, N 115 CIEE T M 2h J5, BT THEBT&H.
PB4 T AE 0.4~0.6 g, “TATFREL CoHsKO, JE:1ETR T 7 7(0.4846. 0.4560. 0.5794. 0.4329. 0.4725.
0.5285. 0.4532 g), MRKXBIAAFHEE A, A 40 ml ZE1RKEE -

@ NaOH BIARE: A 7 NS CoHsKO, A TR I 3 2 1 1% M Bk ~7, FHfrre
(1] NaOH Vi & 2 R IMA 1, FHORFF 30 s WAKBE R E 4 mi. AR E 2 X IR, I NaOH
TR BE o b 508 W32 1.

Table 1. Data for calibration of sodium hydroxide solution
= 1. NaOH & ikHnE #iE R

FE 1 2 3 4 5 6 7
CHsKO, 7 &/(g) 0.4418 0.4360 0.4840 0.4863 04024 04272  0.4490
AV quaory/(ml) 21.05 19.70 21.99 23.17 19.28 20.01 21.29
Cnaory/(Mol/l) 0.1084 0.1089 0.1083 0.1032 01027 01051  0.1038
C snaony/ (Mol/l) 0.1058

2.2.2. MBRTARARE

AT, HoSO, VR AR 5 K FH R B - R 22 1R 7732, R 2 Ak 28 B (9 NaOH V30 K 5 £l
H,SO, JE R IV T . B 5.4 ml 98% H,SO, AR 2 1 L KA BT, E2, 25, TATHEL S 4 25 ml &5
PET I HoSOL W, R IKIBINHEIZ N 2 4 1%y EKSE =77, A NaOH & T & EIE e
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T
e
I

AL, JFOREF 30 s WAKBERIONZ i, RN BN IR, BRJ5 THEEH Ho SO, VBRI . HoSO, IR
S HdiE WA 2.

Table 2. Data for calibration of sulfuric acid solution
%< 2. H,SO, B iFrE Bl R

e 1 2 3 4 5
Vso,) 25.00 25.00 25.00 25.00 25.00
AV, 50, ml 48.27 48.30 48.00 48.15 48.05
Crs0,)/(mol/l) 0.1021 0.1022 0.1016 0.1019 0.1017
C 551,50, /(MO 0.1019

MF1Z H,SO, ¥R I FE > 0.1019 mol/L, T b i T fs 19 HLS0, W EE 2554 0.0 mol/L, N In 7K #i
. ik: HU50 ml H,SO, TR 2 500 ml I s A 2 2%, RIDN 0.0102 mol/L ) HoSO, A K

2.2.3. FERRIERE

FIF HCHO kRt 51 B NaySOz 2B, 7742 NaOH, UL 1% & BB ATERF, I H,S0, brifk i
AT SO g, Rebr g R HCHO & & .

@® 1 mol/L Na,SOz ¥ HIHIHL : ¥4 Na,SOz [N 35°C 1 H 2= 1548+ 5 0.5 h J5, FREX 63.4600
g Na,SO; i it Ja # N\ 500 ml & HH, B4

@ HCHO VWS H]: B 2.8 ml HCHO VAW (37%~40%), #A 1L &M ER, B4, HRE
TR ZZ)N Ciacnoy = 1.0610 mg/ml. A I BCH A Chacroy = 10.61 pg/ml FHIARAE TAE VW .

@ HEERIFRE: B 50 ml | mol/L Na,SOz il = HE M, 0 2 W E BMEL, B L HSO,
ZVEWIE B . B 10 ml HCHO B RS R HETE M, I IR 4. B35 0.01 mol/L H,SO, br#EIE
AW, R AR, HIRIE 588 Rk IR B8 L R 2, 83k R HLSO, &, Lk 3.
THEAS B H R 1 ~F 250 % 0.8895 mgl/l

Table 3. Data for calibration of formaldehyde stock solution

5% 3. HCHO FRiBfrEHIER

R 1 2 3

Vina,so,) M 50.00 50.00 50.00

V rchoy/ml 10.00 10.00 10.00

AV, 50, Ml 14.63 14.55 14.42

Cricroy/(mg/l) 0.8954 0.8905 0.8826
C i(nchoy/ (mg/l) 0.8895

2.3. EEEFREZRRVFEHE
KA R e A FE I e B SR HE N 2R . BRI .
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BRiE 4%

(D CH;COONH, ®FIHIHCH]: HL 50.6159 g CHsCOONH, [#l44 T 500 ml Bk, hnA/b & 218K i
fit, TIN5 ml CH3COOH LA 0.5 ml Z Bk R Bl (CsHgOo)7a Wi, 5\ 100 ml K&, I/KEZIE L,
A, BaHEROITPE T 2°C~5CHE FIfE, HpH=6.

@ WOGEERIME: 4> BIMERIFZEL 0. 5.0, 10.0. 20.0. 50.0. 100.0 ml f{] HCHO Frift¥& 7 % 100 ml
R, FZRTRKMREBIZIE . AR5 4% R BRI AK IS 5.0 ml T 10 ml HEELL (U o,
WU 5.0 ml ZEERERAGR], 7E 60°C TSR /K H 6 30 min, iR T EOEEE 30 min 2%,
LA A NS E, BT 6.7 mm BRI E 10 mm Ee ey, &5 266 THE 412 nm kKb
TEWOEE o

@ prdEd bl BAAAR Y R L, HALKR XS RLFIOGRE o YR BEFIIROL BE 2 A] B A R IRk
PERR(IE 1), St RECN 0.99872.

1.0F

0.9 -
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0.7 i Y=-0.2022+0.11159X
0.6 R=0.99872
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Figure 1. Formaldehyde standard curve
1. FAEErRERh 2 E

2.4, BFFLEEBURBIER AR AP Ay B

ZEFLAEHOE AR R - [ W - AR SR AR R, S R SR B, LR MG
AR R, SR H I REMGROE i 5 FLAS SUKHT AL, SR EEFIE K, BRI 3 6 EE sk
ISR, BRPRIT:

@© FEf BORRE I SCPARHUE IR 2E, FHUE N 1L Z808/K, (A [ Ji 0 (5 S e o
A 100 ml ZE7#7K . 600 ml FE2K, 103.18 g I RERAEAR -

@ FEHUHEE: TR R R R K DRI, SRS 4T I a3 Tk, MR, d ™A
B SR — T IR EE T IR, FRARSEIEIR 2 he FRA RS T REBUE I TG 2, ABORIE R 2%
I E R .

2.5. AR EHNE

ASSEG A F 218 P9 IR 70 56 ' B R KRR il 2 TR R S . BN 2R k(8 R fE T S
LB MR R G KIS N UL LR - LIRS MR (pH = 6) A 2B S, BRIE AR E s Y B, AR
JE R I BEEAEBAS 412 nm AbTIE FLIROGRE,  BET AR P R . e B L 5 A2 30 ().
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Wi %

ﬁ o o O O
H—C—H + )J\/U\ — )‘\’H‘\ + O (+%
CH

2

s BAR DR -

1) FREVRAE M EEAE ZEHUH F RS 1 25 i P RO 5 ml 59T 10 mI R ZE Lh i .

2) N 5 ml ZEEAEAGR, #E, B

3) K L FE LU O N 60°C IMEIR IR 3% /K 76 26 30 min,  HUH B TR IR N8 ER E 30 min £

I

4) WUFESEEE, BERP AT B O, B RON R AR IR B — 5 S 4 10 mm bh e, R 722 Af 04y
FEIERETHAE 412 nm KA EROG R .

5) FHZEM/KACE WA AT IR, BIRE(2) (3) (4) P AT .
2.6. AERERTH

BT AR AR () FH R RE RO P I v, BT DATE S, S AR RE 20 A5 AT ORI E o B R
FH R P T B L 3R(L)
(A —A)x fx(100+H )xV

MO

AR, E——4F 100 g WAFBHUFBEZ00E ng/100 g5 As——ABUR IO, A—— & I/K RO
& H——&PFEKE, %; f——ir#EMLMIRE, ngml; My—— R E, g5 V—FEHAER,
ml.

M5 25 R WA 4, AT 5 ml RRFERER H S A BGRMRE 2 100 ml 25 & AN 0.7961 pg/ml, 4
THE 1S 2000 ml 25 & H R BE N 15.922 pg/ml.

E= 1)

Table 4. Determination data of formaldehyde concentration in large core board

R 4. KR o BB R B RE B AR

e 1 2 3 4 5
W6 FE (A) 0.067 0.068 0.069 0.069 0.069
C/(ug/ml) 0.7836 0.7925 0.8015 0.8015 0.8015
C #1/(pg/ml) 0.7961
3. BR5 7

ARSI SR P Rl R AL A BR BT 2 R AR 72 B GER , LRI (36 x 30) mm, 1A A 2.16 x 107° m?,
T FFTE A R B TSI 0.0159 mg/m®, e 45 S ize /N T 8o B Sbm vl b SRRSO |1l 0.124
mg/m® (GB18580-2017). £SR3, M REHEMIAL A BR TTAE A 5 A4E 77 B KU 745 A E K AR it

3.1. fnAREWERRINE

W 5E Tk RIS ] DLW R ECAR TR S An v, ROl RE Ol e 2 A v . BRI N: U5 ml FEEAE
HURZE 100 ml M A, FBEEZIEL. X500 E 5. 10, 15 ml B EEAREARCT 100 ml 2 &3,
HRBREZIEL, B4, KRB 25 ml BT 10 ml B EE T, £ 2.5 ml BHEEAEGK. 5.0 ml
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BRiE 4%

PRI, T8 AR 60°C ME IR %Ki 25 30 min, HR FEDGEE 30 min ZEIR, WFHANS
b, EAOGEETT 412 nm PRI R

HAERAT WAL 5, WA IEEEUE N 97.6%~99.7%, “FIINFEEIERJy 99.0%, KA 2 J7ik[El
eSSy

Table 5. Data of spiked recovery rate

5. MFREWRER

F ity FH i 5 (pg/ml) Tk & (ng/ml) W FR 15 2 (ug/ml) 5] U5 % /%
1 0.4448 1.5922 0.095 1.0309 97.6%
2 4.4475 1.5922 0.317 3.0259 99.6%
3 8.8950 1.5922 0.566 5.2515 99.7%

3.2. KHPRAVIIE

ot PR P 8 SCHE T H ROy VR R RA— 5 (1 A P52 T2 10T SRR DX 531 Py e /DN IR B A H
o BUARERIEN: ol — RINREA R RER, e e, CORE - MobE/ER, WA 2.
AW BEARTE AR, WS 2R AT i A5l R A 25 ot i ol 2 A B g Gt PR DA v 2 5 75 380 A g
FH F I A PR 0.0890 pg/ml

0.045

0.040 -
0.035 -
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0.015
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Figure 2. Detection limit diagram of formaldehyde

B 2. FREERYAS PRIV E E

4, &g

ARSI T FH 2F FLAS A IS JGEAR R (1 FE S, SR T PR 23 0'6 ' v T UAC 4 280 7 HR A TR P52 1)
D5, JEE G IIARFEICR A BRI 52 SR 5 45 B AT 70 b o BG4S IR AR A4 b PR S 2 & 0.0159
mg/m®. FES & BAE 0.0~10 pg/ml JEH A SWOEE 2 H RIFRILH R, LM< R%r=0.99872, jn
Fr WS 2y 97.6%~99.7%, ~FIIN0FERIWCEE N 99.0%, i RN 0.0890 pg/ml.

EL£mAB

IR B8 TR 50 E 0 H (19A085) .
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